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L E T T E R  
FROM 

THE S E C R E T A R Y  OF THE TREASIJRY,  
COMMUNICATINO 

TREASURY DEPARTMENT, 
UeccitiLcr 6 ,  186 1. 

SIR: I lia,vc the lionor to submit, for thc information of tlic Scnate, 
the xcompimying rcport, 1n:itlc to the dt!p;irtmcnt by 1'rofi.ssor A. D. 
B:~cl~c,  Supcriutciiclciit of'tlic Coiist S U ~ V C Y ,  showing tlic progrcss of'siiicl 
work cluring tllc year ending Novciiibcr, 1852. All of'wliich is rcspcct- 
fully submittal. 

TIIO. CORTVIN, 
8CCl.CtlWlJ (f c h  l'VCClS4WtJ. 

Ison. w. R. ICING, 
Pws&~~L~ of the  Sewale. 

REPORT OF THE SUPERINTENDENT OF THE COAST BURVEY, 



4, S. Doc' 3. 



S. Doc. 3; 6 

in respect to surveys with that wliich resulted from cfforts jrl coloiiia 1 wards be needed. Until we can place that const at least on a footin 

thies, in respect to the Athntic Coilst, I a m  convinced that duty requires 
tnc to urge tlic supply o f  more thitli ordinary means to mcct an extra- 
cwdinnry casr. On what coast before hits ciminerce been dcveloped, 
from the outset, by the nid of ste;im ?--altering nll the usual relations 
oL' timc, d r i ~ ~ g h t ,  t ~ n d  coursp, itrid I mii.y add, of vnhc from LL single 
loss. Whcn h i J S  it betorc occurred thrit R locality, iiitirltccl 011 C~IUITS 
fbur years since as n I U C ~  triiding cstnblislimeiit fbr skins,, slioulcl liavtve 
grown inlo n city, the fourth-in such R country its tlic United StiiteS- 
i n  thr timouiit of revenue collected fir tlie gcnernl treasury ? We have 
ilssurctllg iiot yet come u I to tlie rcquirements of sucli n comincrce. 

I Ii:ivc hofore rem-irlrct t that ttic pl:m of tho survcy furnished data 
for imrnodinte uso. i n  hct ,  bctwecn ow-fourth and onr-third of the 
nnnuttl :ip~)ropritition is dovotcd to tvtlitt is classed ns ollicc! work, con- 
sirtiw . P in coinputation, rcduction, clr:iwiiig, (.11c;riI\rjnp, electrotyping, 
priiitirig, and puhlishing. Usu:tlly, the pUblici1tlo11 of thc rrsults of' a 
work is cstiin;itcil fbr scpnriltclyj but hcro it got's to swell the totd 
~linount. It is idvilntilg(!ol1s riot to sepiwute the two scts of' estimates, 
its it pcarinits the iiilion of' ttic lidd and w t c r  work nnd of the 
puhlic:ition to citch ot  "f icr in tluc rclntion, iiotwithstnnding the wrying 
circumdt;inCcs which c:innot be o.iiiicipatcd, nnd which tire soinctinics 
bryoritl control, in changing the nmount of one or the other. Wlicn n 
W O T ~ ,  from its m;ignitudc, neccssurily occupies IL numbcr of yen13,. to 
postpne tlio pub1ic;Itioil of' its results until its complction is to depriv0 
tlic put)Iic of 1111 udvttutiige fioin it until the Iiigliest is citt:iiii:tble. We 
Iinvo procaccIct1 upon ~ h c  opposite ,l:m--tli:it of ctrdeiivoring to give 
results :IS fust as they CUI be ol~tiiiucc 'I . Not to give tliose its fitiiil which 
are retrllg o d y  :ipprosimiilt?, but mting tlie dcgroc of' apprositnation ; 
to give ~ l ~ c n l  in slicli ii sl1iil)c :is will K ~ L C  them inmediatcly useful, 
incrciisirig tho rcfinemeiits in the forin in which tlicy arc presented as 
the inc:r(LiIsd nccuriicy of tlic determinations pcnnits. Tlic skctclies 
int~ont1t.d to give inlimnation to nnuticnl tncn r i t i i l  othcrs, whicli tlccoin- 
p:inietl iny rcport in 1849, were lifiecn in tiuinbw, wbilc in tlic prosent 
r c p r t  thvy iirc tlrirty-thrcc ; r i n d  oiglit not ices to niririners, sonic of them 
very cstetidcd, liiivc I)ern publislic~l in tlir coi~rsc of tho ycnr. This 
~ i o t  only diii'uscs the inti,rination tlcrivrd from tlic survey while it 
fresh, brit it. reiicts powc!rliilIy on tlie work its&; giving n strong but 
1ic:uItIiM stimulus tn tlioso who nrc cngcrgcd in it by cni~bIing them a t  
once to rculizc i l  1)ortion of the crcdit of thvir lobors. It i n l p r o ~ s  tho 
dctails, too, by picseentinp them in such n sho )e that their mc$B or 

diittc crcdi t For weIi-cxecutd wor\c. I would even go tiirt\ier t h w  1 Ills, 
11.y publishing ~ l i c  tln,tn ilcrivtd from observation, nnd, when they ,y'1nk 
of it, the othscrvations t\ic:rriseIvcs. I am sntisfietl that til: +ltiond 
cxpentliture wllicti w o u ~  tilug bo raquirec1 WOUM repfly l t ~ l t  Jnnliy 
times in tho e[iicicncy of the work, the sacurity fiom 1 ~ ~ 8 ,  the diR'usion 
of informiitiou 8s to mctllods nn(1 rcsults of observutlon, i I t d  in tho 
greiit f:,Lcilitg fbr such publicntio 

ttw stime worli, and :dl viitions are rnndo nctuu 
&e minute partic €iish 1 his p h i  is niuch to 

t 

1 

cletbcts c;in 11c iiLirly mci&ccl. It fisev rcspoiisi f iility, iiiic~ gives iinm.* 
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6 
be preferred to thaf of deferring the publication until the dose of the 
survey. 

With the present report will be presented a list of geogmphical posi- 
tions; 3,240 in number, derived from the preliminary calculations of' the 
work. The degree of accuracy which has becn rcachcd in the diffbr- 
ent sections will be cxplnincd when considcring the details. It will be 
found that improved methods of determining the latitudes by observa- 
tion have been employed ; that the various methods which astronomy 
and geodesy furnish for detcrrnining longitudes liavc been applied ; iInd 
that, in addition to the usual ones, we have introduced for thc first time, 
as part of a gcocletic work, the determination of differcnce of longitude 
by the tclegraph. This list will rcceive revision from time to tinie; but 
its publication now will afiird very useful data to geographers, survcy- 
ors, ani1 even to astronomcrs. I t  will be followcd by otliers relating to 
ma netism arid the tides. This is a new feature in the annual rcport, and, 

interest which it would have as a report of progress. 
For the develo ment of the plans of ohce work as facilities have 

this list of geographical positions, and the increased ra idity of publi- 
cation, the coast survey IS indebtcd mainly to the xca! and industry, 
guided by knowledge and intelligence, of Brevet Major I. I. Stcvens, of 
the corps of engineers, in aclrnowlcdging which, in connexion with the 
remarks on the spccdy publication of' the results of the survey, I feel 
that I am doing simply an act of ,$stkc. 

The prganization under which the survey is conductccl 'has been so 
repeatedly explained and approved, that it nceds mercly a passing notice. 
In  1843, a board was convciied, under authority and by direction of' Con- 
gress, embodying in its constitution all the expericnce which could be 
furnished b the history of the survey, by conRisting of' civilians and 
officers of t i e navy who had scrved in it, and of5ccrs of the army who 
had scrved in it, or were professionally conversant with its dctnils. 
This board provided for the continuation of the organization which 
both reasoning and experience found to be the most effkctive, combiliing 
the scientific and practical acyuiremcnts of civilians, oficcrs of tho 
army, and officers of the navy, in tlie work. The survey wiis rcmg- 
nised as primarily for the benefit of commcrcc, but having importtint 
connexions with dcfence ;--providing for a permanent nucleus of civil- 
ians, and for the detoil of ofEccrs of thc army and navy, neccs9;lriIy 
varying from time to time in numbers and pcrsons as the cxigcncics of 
the military or naval service prcvailcd over the wants of thc survey ;- 
recopising on the o r ~ ~  hand that this branch of applied sciciice was a 
profession requiring long and carcful study, and on the othcr that the 
practical skill of the naval oficer, or the West Point cducution of the 
army Officer, might most usefully contribute to the progress of sur- 
vey;-not excluding the man of' science from onc of tho hi rllest worlrs 
of applied science which his country has engaged in, nor army or 
navy officer from an nppropriatc sphere of us$dness ;-not cxposjng 
the work to the contingencies of being arrcsted by Oven an alarm of 
war, nor of excluding ttie officer of ttic army or n w y  froni R position 
in it w.hile his services could be spared from other duty ;-not organ- 

wit gh the extension of the number of sketches, will ndd materially to the 

been afforded by t B le additional appropriations, the urging to complction 
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. king a permanent corps to execute a temporary work, n'bi: yet making 
the survey a mere school by which all its operations would bear upon 
them the stam of the beginner ;-combinin , as is appropriate to our 

be found, necessary to render its execution creditable to the character 
of the country. Such an organization could not exist under either the 
Navy or War Department, and, as inost appropriate to a work of com- 
merce, was placed under tlie direction of the Treasury Department., 

Circumstances have forccd the closest scrutiny of the organizat+n, 
progress, rcsults, economy-in short, of eveiy particular ieluting to the 
coast survey; and it must be Bratifying to the Executive and legislature, 
who have done so much for its advancement, to find the uniform ap- 

roval from the highest authorities, both scientific and practical, at 
Eomc and abroad, which this scrutiny hits devcloped. In this result is 
to be found the best guaranty, that, if' this fostering care is continued, 
the surve of the coast will be properly completed in a reasonable 
time, a n d  with a reasonable outlay of mcans. Within the year, the 
Geographical Societies of London, Paris, and Berlin, havc given the 
most uncquivocal evidence of their interest in, and approval of, the 
character of the coast survey. 

In former reports I liavc compared the resuIts of the survey on differ- 
ont scales of appropriation with each other. At first, on presentin 
plan far its enlargement, it was diflicult to convincc those u on w lorn 
the increase depcnded that economy would be produced. Each step 
rendcrcd this lcss difficult by fiirnishing positive data in figures. The 

resont scale presents for tho Atlantic coast a result of t h e  and a 
gal, to one, with an expenditure of lcss than two to one, (See report 
of 1860,) So, nlso, it turns out tliut tlie operations which conduce to the 
essential scientific accuracy of the work are not those which tell mast 
in thc sum total of tlic cxpenditurcs; mid that while, without those, the 
character of tlic work on bnd  would be unworthy of the country, and 
the hydrogryhy inere reconnaissnncc, they do not double the cost of 
the land pwties. I havc gone into these computations in thc rcport of 
1848, and have shown that thc cost of measureinelit of Lase lines, the 
astronomical work, and the triangulation, was loss than the cost of the 
topography which was essential to thc delineation of the coast; while, 
in refkrciice to the accuracy of the work, their iinportarice cannot be 
aver-estimated. An cxaininntion of the gcodetic method, as comp~qd 
With the mode in use in the Land ofijce of' t'he United States, showed 
an aggregate cost per lineal mile for dl operations, without the cost of 
drawing, less than the maximum allowed for tlic land surveys; and 
with the finished drawings, a cost but little exceedin it-($ll 26 er 

eign surveys, the Secretmy of the Treasury lias shown (see repor, 
@enate Doc., Ex. No. 2G, 1849) that this work has largely the advan- 
tage in point of economy-an advantage which I. apprehend woudl 
have teen lost to it, if, as in some of tile organizatlo11s ? b r ~ d ,  u per- 
m ~ l e n t  Corps, deriving il% emolument from other B ~ ~ V I C Q ,  nnd 0111;~ ' 
incidentally ernploycd in this, had been organized tvexccute it ; or if 
k m ~ e d  to a body c f changing elements, not devoted 

j professionally to scie 

institutions an s our &me, the knowledge a n f  experience, wherever to 

s the 

h e a l  inilc, Sdo report of 184s.) As compared wit \ the cost of r p  or- 
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The loyest estimate which I can make of the progress of the work 

on the coast of the Atlantic and Gulf of Mexico, is, that at the corn- 
mencement of this fiscal year more than three-eightlis had been coni: 
pletecl. This estimate is made from a careful e!xilmination of the pro- 
gress in the different sections. Tlie shore-line to be surveyed has becn 
estimated from the best data which could be obtained; and it is easy 
in every section, except those where the work has been introduced 
very recently, to estiinate with considerable accuracy ils rate of 
advance. A general reconnaissance has been begun which will much 
facilitate this c:rlculation, and enable us to introduce the elements of 
facility or difficulty of survey into the estimates for the timc of corn- 
pletion of the different sections. The greater expenditure nccessniy 
for the maintenance of each party in the southern scctions must cnt.er 
also into such an estimate, if‘ thc total amount to be expeurled is con- 
sidered as final. I n  some portions of the o erations, as fhr examplc 

scctions diminishes the time rcquii*ecl for tho survcy of i i  given cxtenl of 
shore-line, or a given area; but thc ex enditure in the wliole is con- 
siderably greatcr than in the others. TIC present rate of annual pro- 
gress is certainly between four and six per cent. of tho remaining shore- 
line. 

The time when the work is to be completed, I am aware, is of less 
c o n s e p n c e  than the manner in which it is done. If executed by any 
but the beat methods, it will undoubtedly bc done over at some future 
day. We have not yet found a portion of the coast to which the 
geodetic, method is inapplicable. There may be such, and then wc 
shall not. be without rcsource, but at present we are not compelled at 
!any point to abandon the rnost exact methods. ‘l.’hc mountains of 
Mnine, New H:impshire, and Massachusetts, and the hills fi-om Mitine 
to M ~ y l a n d ,  afird every facility for triangulation ; the widc cspanse 
of Chesapeake bay in Maryland and Virginia, and of A1bem;trlc and 
Pam lico sounds jn North Ciarolina; the sea-islands and p a s s a p  of 
Bout! Carolina and Georgia; the kcps and main of I%rida, Mobile 
bay, and the islrtnds offthe coast of Alahma,  Mississip i a n d  Louii- 

hills and sounds of Oregon,--;aro all characteristic features of tbc several 
parts of the coast, requiring only to br rccalled to the mind to indicate 
the easy application of the geodetic method to a survey of the coast. 
The points being well determined and marked on the land, and the 
shore-line traced, the hydrography is reudily executed with the requisite 
nicety. 

Every part of these operations must go on according, to a. system, 
or the result f ; d a  in completeness, or in economy. This is sccurc(1 by 
a general plan of operations, the details of which are submitted by thc 
f.juperintendent to the Treasury Drpartment, annually ;. and which, 
when approved, are executed according to instructions given as to the 
scientific details by the Superintendent. e+ The modes employed arc 
thus as uniform as can he obtained from the operations of di&rcnt 
individuals. T%e plan of distribution given in Appendix No. 1, is 
io execution of the trDirectionu” thus approved by the Secretary of 
the Treaaury in March, 1850, ai% 1851. At tha closc of each season, 

the topography, the smaller number of dctd r s neccssnry in the southern 

ana; the hays and prEiiries of Tcxas; the bare hills of e ‘alifornia; tho 
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the assistante report the results of their work, which are embodied in 
the noticca of the several operations in tho annud rcport of the Super- 
jatendent. 

The resolution of Coiigrcs 

the survcy, trained to its opcrations, thc land worli mould havc c e n s d  
1nfi)rni:ll noticc was given at one titnc t h i t  tlierc might bc B necessity 
for witlidrawiiig also the officrrs of' thc navy ; but, ;is the war was not 
a maritime one, wc ,elid not suflbr that loss.. 
npplicrttion was mado for tlic clctnil, n uin, of' oliic 
which was inct by a rcqucst that fimnrf action mi 
until the rcpimwts wcrc tit thc posts nssignctl tlic 
1848. I n  1849 thc application was :ignin mnde and ileclincd, and 
in 1660 wns renewed; anel fiom time to tinic officers hive been cla- 
tailed unt i l  the nuinlwr now nttilched to tlic survcy is cleven-namcly, 
four fioin the cngiiiccrs ancl topogrupliical cnginecrs, and Bcvcn from 
the line; and two alqdicittions rw-min not final1-y disposed of. 'rho 
nnmcs and rrink of t lmc offcers, and dutes of tlieir detrlil, nre give? in 
the Appentlix No. 2. 'rlicir servicee havc alrei1dy told in the exvcution 
of the operations of the past season, and will bc of still further value 
in  thosc of the next, 0.s thcy d l  obtain thc ncceswry cxpcricncc in  die 
prncticd. operations of tho survcy now posscssrd hy soinc. 

Thc numbcr of tiydrogrnphic p:Lrtics lins bcpn increnscd under the 
iqjunctioii of tlic lilw, as thcir scrviccs could be rcnclrmd nvailablc. It 
now consists often pirtics, ot ~ h i c l i  four arc occupied in sections where 
the scvcn months which iucludo the summer arc most prolitalde for 
~ o r l r  afloat; onc wlierc thc work is in tlic nutumn and spring; 
four wlicrct the sewn mouilis wintcr constitutc tlie best 
~ o r I t i n g  season; and one is cmployed during tlic grciitcr part of the 
year. Tilis past summer, two of tho parties I ~ V C ?  bccn transferred 
from soutliern scctions, at the tcrminr~tioii of tlirir workjng setison, to 
do duu,ty For a tirnc in n morc nortIicru onc. ~ i i c  nvcrngc nntnber of 
officers in each party during the scnson, cli~ont, is five. Ou closing tllrk 
work ufloat, thrcc of ctich p r t y  tire :illo~vcd 1)y tlit: Nilvy Dcpartm~n'.nt 
to repnir io the oificc fbr rccluciiuthctir 11 tlrogriipliy; which, from Ita 

dintc inspection of t h o  wlio hnve exccutcd it. During n brief Per\ncl 
in the spring or ,guinmpr, ancl during ttlc RUtUInn, tho seasons of actlvc 
employment ovcrlnp ; but tilo intcrvnl is not cotisidcr~ble bet'v~(\11 tho 
closing of operation8 in one set of sections nnd tho beginning of those 
in others. Tllc wllolo nulnbcr of' nnvy ofticsrs on comt aurwy 
duty wa8&-lwo on the 1 s t  of hliirch, 1861 ; and an the 1st of Sep- 
tembcr, 1861, WRS ab fr\lcre are on duty afloat, I~O\V, when tho 
parties are full, fifiy , nngl 0x1 olfic@ duty eleven, Tho 
names of the officers g i v b  in A p p i l h  No. 3 and No. 3 

Foon r t f te 

nature, cnnncjt bc so wcll done in any oi 9 1er wriy :is unclcr the inI?le- 
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his. The Coast Survey providcs the vessels for these parties, lteeps 
them in repair, fits them out, and provides for current surveying ex- 
penses from the appro xiation. When steam is used, the coal, wood, 

the steamers are from the navy, and the names of those now on service 
n in Appendix No. 4 and No. 4 Lis. The 
paid by the survey, and during thc ptlst 
11 it: officers being directed to report by 
, in pcrson, to the Sccretaiy of the TEcasury, 
in joining has been paid from the appro ri- 

men are providcd, whilc the parties are in the olfice, from the coast 
purvey appropriation, bcing allowcd as clerks to the chiefs of iartics 
only when afloat. 1 havc found it necessary to include ad d itional 

xpenscs in thc estimates for next year. Nearly half 
h party bcing detached from the survey as the parties 
e work, thilt afloat is always rcsumccl with tlic disad- 

vantage of incxpcricnce ; which malres the work less valtmble and 
more costly, and somctimcs prevents the execution, by the chiefs of 
parties, of; as much as they would desire to accomplish. 

Whilc the obliaativns of ttic survcy to the officers of the army and 
navy serving on it are frecly and Mly acknowledged, it should not be 
forgottcri that, on the othcr hand, thc work serves as a school of‘ pruc- 
tice for thern, and thus gives while it rcceivcs. 

The statistics from the rccorcls of the Coast Survcy office, furnished. 
in thestable A pcntlix No, 6 ,  show thc largc amount of work done, and 

original topographical maps is 301, consisting of 483 slieets ; of hydro- 
graphical ma s 736; and of reduced maps and charts 220. The cx- 
tent of shore {ne already surveyed is 11,873 miles. 

A list of the discoveries and developrnents mnde on diffcrent parts 
of the coast is also printcd in the Appendix, No. 6.) As a summary of 

to repeat it, but mcrcly to call dftention to the ncw rcsults obtained this 
year, viz: thosc upon the Nantucket shof~ls, as shown in the sketch ac- 
companying this report; the minute survcy of the rocks in Hcllgatc 
and in Buttermilk chiinncl, to mark the clianges cffected by biaet- 
ing; the thorough examination of the Chincotcaguc shoals, ncar the 
entrance to the Chesapertke; the examination of the Frying Pan shoals 
near Cape Fear, and of Capo Fear entrance; the survey of the liar- 
bor of refuge of North Edisto, South Carolina,; of T y k e  bar and 
Savannah harbor; of Key West; Ef the mouths of the Mississippi; 
ancl of Humboldt and Trinidad bays, in California. 

The importance of circulatjng the sketch of Nantucket shoals among 
our navigators 1s very great; as, notwitlimmljng that frcqucnt publica- 
tions have been made in regard to them; vessels still incautiously 
approach too near thcm. Within die pnst Bummer one of our national 
vessels touched upon Davis’s New South shoal, the position of which 
was published in 184G. ‘l’h cxtent of the Chincoteague shoals and of 
the Fryirig Pan shoal appear to have been very erroncously laid down 
hitherto, and are now given, as well as the depth of water upon them, 

oil, &c., are providcd ‘I iy the coast survey. The cngineers attached to 

fkom the navd appropriation. Druug g ts- 

of results col Y ccted, up to the beginning of 1861. The number of 

these was given in my report of‘ last year, I 6 o not propose at this time 
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in sketches C No. 3, and D No. 8, a pended to tliis report. The har- 
bor of North Edisto, to the south of 8 hurlcstoii, i d  that of Bull’s bay, 
to tlie north, fiiriiish safe ret‘ugcs to vessels fiiiding theinsclvcs to lee- 
ward of’ Cliarlcston cntrunce in bad wcathcr. On this account I have 
rcpublishctl, with the present report, the sketch of Bull’s Lily (E No, 
6,) to accompany t1i;it of Nodi lCdist.0, (E No. 7.) ‘i’hc coinprniuon 
of thc present sliorc line and channel of the ciitrunccs to the Missis- 
sippi tlirough tlic Northeast Pnss, iind the Piiss h l’Outre, with the sur- 
vey inscle in 1639, is highly instrnctivc, and will be noticed inorc in 
dctnil in the liydrography of Scction VIII. The sinall number of liar- 
borR on the wcsterii coast, betwcen San Francisco and Columbia river 
entrance, reiiclers tlic contribution of tlic surveys of Trinity bay and 
Humboldt hcubor of the jirciitcr rclativc iinportnnce. The charts of 
the westcrn const rcconiiaiss:incc, in three sheets, were cngravccl, 
printctl ant1 publishcd in twcnty worltiug cliiys from tlic titnc the draw- 
ing was rccoived at tlic office of tlic: Coiist Survey. 

As thc hy~lrograp!iy ;idvnnces, tidal stations at im ortsnt points nro 
occupiecl, rind coiitinuous o1xcrv;Ltioris tnadc. Serf-rcgistcring title 
g n u p  arc constructing at tlic office, whicli will inucli ficilitutc the 
miking of thcse obscrviitions. ‘i’hc rcsulta obtained in the Gulf of 
Mcxico from tlic discussion of tlic tidill obscrvntions arc of grcat inter- 
est, I c d n g  to thc cstablisliincnt of thc luws by wliich tlic phcnaincna 
arc regqliltcd, a id  bringing within tlic rciicli of coinputation phenoincna 
wliicli wcrc supposcd by iiuvi Jtors to be duc to tlie cfibct ofthe prc- 
viiilinn winds. Provisioii has t ecn rnnilc for extending thesc obscrva- 
tions &1riug the coining season. I hilve plilccd in thc Appendis to this 
report (Nos. 7 and 8) ti piipcr rcnd by nlc bcfbrc thc Anicricnn Associ- 
atmn for thc Advanceincnt of Scicncc, on tlic tidcs nt Cut i s l i d ,  iii the 
Gulf‘ of hIcxico, and on i1 moile of representing the results of observa- 
tions of tidal curreiits; (Slictclics 13, Nos. 2 to 6 ,  inclusive.) 

Thc o b ~ r v i i t i ~ r ~ ~  for longituclc, by astroiioiiiical observations, by the 
trimsportation of’ clironoinetcrs, nnd by tclrgrnph, have teen coiitiiiued 
at vtirious oints; and notices will bc found of’thcm, in connexion with 
tlic scverii? sections of the coast to ckhich t h y  bclong. The discrcp- 
nncy, whicli I have sl.atcd in prcvious rc orts, between the results of 
longitudc by moon culrniriatioriv nncl occu P tations, has becn grcatly re- 
duccd by tlic rcscnrc;lics of ~ y c r s  F. ~ o i i  rstrctli, of Philadelphia; and 
the re-computation of‘ our results, with P lis coeficients of’ the lu11qS 
theory, will be in  the higlicsr. clrgrcc im ortunt. We expect, in this 
matter, to rcccivc in1 ortiint aid from thc R nutical Almanac office, un- 
der the tlircction of ilicutcnant C1i:Lrles 13. niivis, Unitctl States navy. 

An ctccount of a sccond chronornetcr ex edition bctwcen LivFrpool 
and Cnnibriclge is givcn in Scctioii I. At e ninbridge, the transits are 
generally reducctl by what has bccn cullccl by Professor Airy tho 
“Amcricim incthod,” as having originated and bccn b1.o~ ht t? its 1)rCs- 
ent advanced state in this country ; ~ r .  Bond using on e f etwlcal clock 
and “spring govcrnor,” of ]lis invention, for inarlrlng the tlmc a t  Hur- 
vard observatory. I t  is gratifying to nutionti1 figling t~ be able to state 
that tho clock and governor mudc for tlic Coast SU~VCY,  by l’rofesbor 
Bond rind his s , llns recei.c.c& om of’ the fiye hm-mry medals 
awarded by the missioners of t11e late Industrid ~xhibitioil. 
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Ctiarleston and Savannah, (see Section V,) Cambridge ant1 Bangor, 

(see Section I,) have been connected for cliffererice of lori$ucle by tel- 
egraph, and our work has beenjoind in the sime way w t h  that of the 
British govcrnmcnt in Nova ScotiiL. 

Observations for declination of stars, giving irregd:],r results for litti- 
tude, were made by Professor Mitchell, of Cincinnati, witl) tllo new 
declination apparatus of his invention, in 1849 ; and it is very t1csir:ihk 
that they should be continued, with the apparatus iis improvotl. This 
mcthod has undergone the close scrutiny, and has reccivecl tlic :LIP 
prov:~], of the Amaricnn Association for the Advnnccmcrit of' Bcicuce. 
A description by Professor Mitchell is given in the Appendix, No. 9. 

The work of' two more sensons will nearly, or qtutc, complete the 
determinations ncccss:iry for the appropriate length of'thc arc  of' the mc- 
riclian passing down the Chesnpcdw, over thc 8p:~cc where the meas- 
urement of Miison arid Dixon W;LS supposcd by somc to h v c  indicated 
irregu1:rhies in the fisurc of* the earth-while by otlicrs thc mcitsurc- 
nicnt itself was rejected. 

Tlic tclcgraphjc connexion betwecn Ncw Orleans and W:ishington 
for longitiidc will, it is cxpccted, be complcted ncxt YCilr, which will 

ive the measurement of n portion of it pitr:lllcl on the Gulf of hIexicQ, 
fereaf+cr to be iniLteritLlly cxtended by the ordinary opcrtitioris of tho 
survcy. 

The examination of the Florida rccf, made at my rcqiicst, last win- 
tcr, by l'rotcsuor Agissiz, has devcloped, as was :~nticipiitcd, the sub- 
ject of' it, origin, growth, prescnt cli:iractcr, and pro1d)lc future pro- 
gress, and in the most masterly manner. As it js desirable to give the 
results entire, in full detnil, with drasvings, and in an appropriilte fbrm, 
I Iiave suggested thnt it be made ;I separate coinmunic;itiori by the 
Treasury Department to Congress. In the mean timc, T prescnt h r n  
it n dcwription of the topography of the keys and rccf, which f k n s  
one of the chapters, with extracts from other portions of tlic report, in 
the A pprndix, No. 10. The scicntiiic details n,ro 80 iultnir;Ll)ly inter- 
woven with the 1)ody of tlic practicnl conclusions, tha t  it  hils bccn Ii)un(1 
impossible to present portions ohlic rc ort without i1i.jui.y to the whole, 

One Iiundred and fifty-cight maps, cRarts, ;ind prcliiriinriry sketches, 
are now in the hantls of' the draugtitsrncn :1nt1 cngr:ivara, or hilvcs bcm 
published; a list of which is placed jn Appendix No. 11, showi~~g the 
number publishrd, engraved, and in progress. Of thcsc, the fhllowing 
have becn engraved during the year to acconpny this report, besides 
niiietccn sketches of progress. 
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8. Report of the latitude and longitude of Point Conception. 
The list of geographical positions a pended to this report (Appen- 

termined up to July, 1840; a id  also the positions of a number of per- 
manent objects determined by means of the plane table. Thc list is 
accompanied by skctches showing the positions of the points referred 
to. A reface explains generally the divisions of the coast which are 

tances, latitudes, longitudcs, and azimuths, which tlic table contains, 
their connexion through the figure of the earth, and their variation due 
to irregularities of figure and density. The degree of approximation 
which may be expected from the results of the computation, according 
to the stage of progress towards the final conclusions, is pointed out. 
The arran wment of the different parts of the table is also fully ex- 
plained. &reat care will bo required in the rcvisioii of the pihtiiiv of 
this useful list; and even with it, errors must be expccted, which, 
however, a suhsequcnt impression will in a considerable degrcc correct. 

The act of 3d of March, 16B 1, required an important class of duties 
of the Superintendent of the Coast Survey, namely : to provide for the 
examination of the sites of light-houses, beacons, buoys, &c., for which 
appropriations were made, and which, in the opinion of the Fifth Audi- 
tor, rcquirecl examination. 
“SEC. 2. And be it further enacted, That if such person as thc Sec- 

retary of the Treasury shall designate shall report, in any of the cases 
herein provided for, that preliminary surveys are nccessary to dcter- 
mine the site of a proposed light-house, or light-boat, beacon or buoy,’ 
or to asccrtein more fully what the public evigcncy dcmands, tlie Sec- 
retary o f  the Treasury shall thereupon direct the Superintendent of‘ the 
survey of the coast of‘ the United States to perform such duty on the 
seaboard, and the colonel of the corps of topographical engineers to 
perform sucli duty on the nortliwcstern lnlres. 

“SEC. 3. And be it finvher enacted, That the ofIicer so directed shall 
forthwith enter upon the discharge of the duty; a d ,  aficr fully ascer- 
taining thc facts, shall report : First, w h c t h ~  the proposed facility to 
navigution is the most suitable for the exigency which exists ; and, see- 
ond, where it should be placcd if thc intercsts of‘cotnnierce dcmand it; 
tliird, if the thing proposrd be not the most s i h h l e ,  whether it is ex- 
pedient to make any other kind of improvemcnt; fourth, whether the 
proposed light has tiny connexion with other lights, and, if so, whether 
it cannot be RO located as to subservc both thc general nntl the local 
wants of trade and riavijintion ; and, fifih, w hother thero bc any, arid if 
any, what other facts of’ importance touching the suljcct. 

“SEC. 4. And l e  it further cnnctcd, ‘l’hat all  such reports s’hall, a8 
s eedily as may be, be l d d  hetbre the Secretury oftlie ’rreasury ; and 
1 such as to mthorizc the work, without furthcr le islation, he shill1 
forthwith procced with it, otherwise such reports sha 1 be laid befbre 
Congress at tile next cnsuing eession; but, in all cases when the person 
designated IJ the Secretary of‘ the Tre:isury, under tlie sccond section 
of this act, B oes not report such preliminary cxarnination as expedient, 
the provisions of this act shall, without dclay, be ciirried into execu- 
tion.” 

dix No. 12) contains the trigonometrica I p  points of the coast survey de- 

referre B to; and, in a popular way, the mode of dctcrminin$ the dis- 

(i -!? 
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The Secretary of the Treasury, in conformity with the first clause 
of the second section of the act quoted above, called upon the Fifth 
Auditor to report the cases in which prcliminnry surveys were neces- 
sary to determine the sites of the objects provided for mid eiiumerated 
in the act. He reported that, with three cxccptions, he had “110 know- 
ledge of the reasons on which the sevcral npproprintions wcrc made,” 
end that “the necessity for the examination wiis apparent from the 
many lights on the coast and lakes, and tlic lhct h a t  on some parts of 
the coast the lights arc now so numerous that it is impossible to distin- 
guish one from anothcr, and they are hencc bccoming ti nuisuncc.” (See 
Appendix No. 14, lis.) 

In pursuance of tlie report of the Fifth Auditor, the Treasury De- 
partment gave mo instructions on the 29th of‘ M u c h  lilst, (SCC Appen- 
dix No, 13,) to proceed with the cxnniini~tion on the Alltintic const, the 
Gulf of Mexico, and Pacific, including thirty-sis locnlities from Maine 
to Texus, a,nd on the western coast f’rom Humboldt harbor, California, 
to the mouth of the Columbia. rivcr, Orrgon. 

Instructions, more or lcss dctailed, wcre issucd by me, as early as 
practicable, to the assistants of tlic coast survcy operating in or near 
thesc localities, directing SUTVCYS, rcconnnissanccq, or cxnminations, as 
the cases rcquired: U on them reports thc decision required by tha 
law was made, and a1 r the facts of thc cum communicatcd for the in- 
formation of the dcpartmcnt. Tliese dui lb lc  reports of’ the assistants, 
usually accompanied by maps or slmtches, or retcrrinp to the published 
maps of the coast survey, ere embodied in the Appendix to the prc cnt 
report, under the heads of the differcnt sections of thc const. !’hc 
results are dso briefly stated in thc s m e  conliexion in tlic body of the 
report. 

A detailed list of the suhjects of my rcports, in t:lbnlnr form, is pre- 
sented in the Appendix, (No. 16,) including tlie section of the survy  in 
which the work was done; tlic namc of tlic State, the speciul loc ity, 
the name of the objcct approprititcd for, the ofliccr by whom the ex- 
amination was made, the diitc and nature of’ my rc loris. The tabla 
also contains the results of exatnination fbr sitcs of’ )I iglit-housos, &c., 
rcquircd under thc act of Congress of thc prcvious ycw,  viz: those at 
port Poirit in the bay of San Francisco, at l’oint Conce tion, Point 
Pinos, near Montercy, l’oint Loma, near Son Dicgo, Cu f ifornia, mid 
Ca e Hancoclr or Disappointmcnt, mouth of Colunibiil rivcr. 

h i e  only ol?jccts remaining not rcportcd upon tire i l  liglit-liouse an3 
fpg-si nal at Uinqun, in Orcgon, nnd two on tlic Coilst ot North CiirO- 
h a ,  t ’i IC sitcs for whicli are undcr examination, niid upon which reports 
may soon be expectcd. 

‘l’he extiminations were made in clevrn Stntrs, viz: Mninc, Mnssa- 
chsetts, llhnde Island, Connecticut, New York, Ncw Jersey, M~rj’lnnd, 
North Carolina, Florida, ‘~cxas,  Ctilifornin, niid in (.)rcgon Territory. 
And the objects reported upon ore tis follows : light-houses, eiglltccn ; 
h d ~ o r  or “ bug” li hts, three; beacons, six; ligIit-I)ont~, three ; h o y s ,  
thirty-three ; Rpind T cs, two; fog-~)ell, onc ; fby -n~ l i i s t l .~  four ; liontirig 
bell-beilcpn, one. I Tho special localities of t ICSC 04 cct? we given ut 

Gens arc treated of undaj tl1e heads of‘ the difkmnt sections of ttlc 
length in the table, (Appendix No. 16,) rind the d p l  ! S of thc cxamina- 
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coast, and in the reports of the hydrographic assistants of the const 
survey, which are given in the Appendix. The informntion ernbodied 
i n  these rcports has bcen obtained through the f!Lcilities furnished by 
the distribution of the parties of the coast survey in ill1 the scctions of 
the coast, a t  a merely nominal expense-less indeed than one thousuncl 
dollars-while the in1brm;ition obtsined of a re1i;rble sort from the nssist- 
ants of the work, will effect a saving of m:iny thous~inds. The zealous 
and efficicnt assistant in charge of the office of' thc Coilst Survey hiis 
caused tho dril whgs required to il1ustr;tte the reports to tic, promptly 
mitde ; l i d  forwiirdetl to the depnrtrnent. Nor hxve thc steps tn;kcn to 
procurc the reports intcrfercd in any CiLSe, thilt I ani aware ot; seriously, 
with the dntics of' the Superintcndrnt ;ind ilssistnnts, being rnther inci- 
dental thijn fbreign to the othcr duties in which they tire cngiigcd. 

In Jixly last a letter was atlclrcsscd to me by the secretary of the 
Light-house Board, creilted by act of Congrcss of' Miircll h t ,  rcquesting 
inquirics of the chiefs of 11ydrogr;iphic prtiea of the coitst survey in 
regard to light-houses and accessories on the coast. 1 : d d ~ ' f ~ w d  i~ cir- 
d i i r  to thc officers thus referred tn, and have triinstnittcd their rrplies 
to the hoard. Sevcral of their rcplies cont;iin recoiuinend;itionu of' iiew 
light-houses, beacons, buo 8, &c., which arc referred to in their annual 
reports. I havc cniblrdie ;Y them with other recoi~iincncl;itions of' aesist- 
ants in the survey, atid have given extracts reliitirig to tlwm from the 
reports. (Appendix, No. 16.) T h y  eml)race objects in the 8tiites of 
Blijinc, M;issachusrtts, NPW Yorlr, North Carolin;i, South C.irolin;i., 
Florida, Texas, :itid Ca1ifi)rik. (For a tubulur ljst of thesc objects see 
Ap &(lix, No. J7.) 

&e object of my annual report is twofi)ltl-onc, to give nn account 
of the progress of the survey ; ant1 the other, to furnish jnforrnntion 
which has been derived from it, tint1 which may be of interest to com- 
merce ant1 n:iviption. The preliminary Rtittcments are intcntled, w r y  
briefly ant1 in i i  gener;il way, to call ilt,tention to tJic nlost proininent 
points rclrtting to either of t  hrsc oltjccts; to give a coodcnRet1 stutemcnt 
of the prcigress of e;rch part of the work, a n  outline of thc! progress 
which rmy ba expcctcd durine the ensuing JscuS ymr, nnrl the e.sh; i te  
of its cost. I4'oIIowiiig thc divisions ( ~ t '  the c ~ i ~ s t  into sectioris which 
h a 3  been adoptcd in thc work, I next give it more dctiiiled uccount of 
the several operdoris, stilting I)y whom t h ~ y  I I ~ I V C  ~ I I  executed, a n d  
their results, derived fiom the a ~ l i ~ ~ i i l  re 1ort.s of the iLssistiiI1t.s and 

Y ~ I  I I X I V C  t;.It rt,t ljberty the work in ewh section. I n  his p:trt of' the re 
to jncorporatc such stihtics a s  ;ire uscfiil i n  t Gourde of tlw survvy 
in  the o l f k ~  or f i~ ld .  Justice to the arduous liibore of t h c  who engage 
in thc clikficult 0 erntions of the work reqiiirtIR h % t  1kg should receive 

out-(]oor work is brought up  to the first of Octobpr in ill1 cmcs, Rnd, 
wlien it is practicable, to the first of November; that of the ofIice work 
to Novcrnbrr. 

Thc division of the coast into scctions is ;lg follows: 
I. Passnmaquntltly lrny to Point Judi th ,  includir g the coast Of the 

others employed, atid prefking these det:ii I s by n d c e  of porlions of 

a full :Icknowle( f gtncnt of' the service rcdercd. 'I'ho progress of ihe 

states of MaiIlc, New I -L i~~~psh i~e ,  IIIiissachusetts, and llhotlc Island. 
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TI. From Point Judith to Cape Henlopen, including the coast of Con- 

111. From C s  e Hcnlopen to Cape henry, including tho c 

IV. From Cape I-Icnry to Cape F c a ,  including thc coast of the State 

V. From Cape Fear to the St. Mary’s river, including the coast of the 

VI. Froin tlic St. Mary’s river to St. Joscpb’s bay, coast oPFlorida, 

VII. From St. Joscph’s bay to Mohilo bay. 
VIlI. From Mobilc bu to Vcrinillion bay, including the coast of 

necticut, New Yorlr, I’ennsylvunia, and art of Delaware. 

’ Delaware, Mary f and, and part of Virginia. 

of North Ciirolina, 

S w e s  of Lcoutfi Casoliua and Georgia. 

an:] includiiig thc Florida. Reef and Keys. 

Alabama, Blississip G, an C i l  part of Louisiann. 
IX. From Verini ‘I lion bay to the boundary, including the coast of 

part of Louisiana and of Texas. 
X and XI. T’hc coast of Culiforiiia and Oregon. 
Thc triangulation is continuous, with’ onc sinplc interval of about fifts 

milcs, which less than two seasons inore will close, from the mouth of 
the Kenncbcc, in Mainc, to Ocracokc inlct, in North Carolina, and is 
well advnnccd in South Carolina, Gcorgiia, Florida, Louisiana, and 
Texas, and ncarly coinplctcd in Alab~iiiict and Mississippi ; and the 
atlicr parts of tlic work are Lased upon this and keep pace with it. 
Thc survey of tlio wcstcrn coast is nxilcing vigorous progrcss, striking 
first at thc cleterminuti‘ons most important to navigation. That thc sur- 
vey is not advanccd more cqually in the different sections, will bc undcr- 
stoocl from the dates at which the np ropriiition has pdrmittcd the intlw 

The work was in progress iii a11 its inah briinclics first in thc diffcrent 
sections as follows: In No. I, in 3544; in No. 111, it1 1844; in No, IV, 
in 1847 ; in No. V, in 1849 ; in No. VI, in 1660 ; in No. VlII, in 1847 ; 
in No. 1X, in 1.650. No. II was ncarly coinpleted in 1844. In No. 

ductioii of the operations on thcir fu  P 1 ’yalc in tlicni. 
I 
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which is most grateful to ft military nan ,  has yet been made to C a p i n  
A. A. Humpbreys, of the corps of to ograpliical en ineers, for hie 

strongest kind for zealous, able, and eflcctive seirice, and I trust, sir, 
will be urged by you upon the President. 

devoted and most vduablc services EO t f e work. His $aims are of the 

I procced to state the general 
year as briefly as the nature of 
details tp the next division of 
treated under its appropriate head, and with 
by whorn it has been executed. 
for the next fiscal year is stated, in a 

The 

the estimates. 
SECTION I. Const qf dfuine, New Hampshire, 3!€ussuc7zuactts, nnd Rl~ode 

I$Zund.-Nine pr t ies  have bccn employed in this section during thc 
whole or part of the season; scvcn in land worl~ and two in hydi*ogra- 
phy. Two of thc topographical parties were double-tlra t is, cm loyod 
each two plane tables ; and one of the hydrographic parties ha! throe 
vessels, one of them a steam-vesscl. The primary triangu1:rtion w:is 
extended to Cape Small Point, in Maim; nnrl thc astronomical and 
magnetic olxarvations connected with it made at two stations, TIE 
reconnaissance was carried bcyond the Pcnohcat. 8pcci;d mzgnetic 
observations, for harbor charts, wcre made at threc stntions in Maiitc. 
T]le secondary triangulation was col11pkTcc1 to Casco Ixty, aid the r e  
connaissance cnrricd over the bay. The topography of thc vicinity of 
Chatham and Wcllflcct, Massachusetts ; of Cape Ann, from Ucvcrly 
farms ta, the northeast point of thc czlpc; :IMI 01 Nenrlmryport harbor, 
&Passachusctts, mas executed. I The hydrography of‘ dit? N;iritucket 
shoals was continued. The hydrography of Musltcgct chrinnel was 
completed ; ofiehore soundings were m:ide off Block j h n d  and Gay 
Heacl ; the limits ofrjoundings on Oreat llip and Davis’s bank extended ; 
itnd thc position of Fishing Ilip determined. Tidal and current observn- 
tions wcrc made in U ~ ~ ~ t l r c l ’ ~  h:ry and thc Vineyard sount], arid in t k  
passages connecting them. Chiltham liarlior was examined ; the hy- 
drography of Salem, Newburyport, and Port smoulh (New 1-T.arnpsliirc) 
harbors, and of’ their approa chcs, Was cOmplCt(>d. ‘I‘jdd CJbsCrval ion8 
at,C%arlestown, Salein, and Newburyport, hIassncI~usctts, and at l’orta- 
moufh, New I-Iampshire, liave been made. llcports were made on 
light-huses, &e., a t  Naraguagus bay and the mouth of tlrc ICenncbec, 
Maine; in Boston h:irbor ; off Cliatham; in Holines’ Hole harbor, Mas- 
sachusetts; and off Bmnton’s recf, llhode Island. Thc djfkrcnce of 
longitude: d Bangor, Maine, and Combridge ol)scrvatory, M a  ssachu- 
ScttH, has been ascertained by tclcypph, (Novetnbcr 26 ;) and Cum- 
bridge has been coivmxcd in the same way with a StiltiOKl of the Brit- 
i& survey of Nova 8cotia. A second clironomcter cxpedilinn, fbr dif- 
ference of’ longitude of Greenwich and Cambridge, has been in progress, 
and is nearly brought to a close, 

 he following maps and charts have been in progrcss, or {&shed : 
Richmond’s Island harbor, Maine i Sakm harbor, blassricllusetts, and 
it.8 approaches; Nantucket sliods, new cclition ; and tlm general coast 
c k ~ i ,  EBstern eeries, No, 1. 
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SECTION 11. Const qf Coltnecticut, Ncw Yoyk, New Jersy, Pctipylva- 

niu, UT& DcZuwarc.--The calls for woyk in this section, the most of which 
i s  esseritially completed, have, as usual, h e n  met by the etnployment 
of parties during a portion of tlic season when they could best be spared 
from other scctions. Tlic trinngulation of tlic Hudson lias beon ex- 
tended. IJ’ydiq.yapliy of verification has been tnade on the south sida 
of Long Island, and at the entrance to the Connecticut river; additional 
off-shore work ncar the eastern cnd of‘ Long Island has bcen done, and 
tides and currents linvc been observed for the off-shore ctinrt. Sandy 
Hook has becn re-surveyed to ascertain its changes ; certain of the roclrs 
and reefs in I-Icll Gate, i9ew New Yorlc, have been mitiutcly examined, 
to maxk thc changes by blasting; surveys of riinge lines for the main 
shi and Swash cli~nnels iiito Kew Yorlr harbor have been made. 
Tiid &scrvatioos have becn Ice )t up at Governor’s Island. Reports 
have b6en made on light-houses, kencons, bnoys, &c., for Black Ibck, 
Long lsland sound, Gardiner’s island, Sag Harbor, New York harbor, 
Fire island, Newark bay, and Ilnssaic river. 

Thc published charts aiid those in progress in this section me, Hart 
and City islands; south side of LOW Islilnd, eastern sheet; Hell Gate; 
off-shore chart, No. 1, frotn Gay I-IeaS to Cape Ilcnlopcn; mouth of Con- 
‘necticut river ; Long Island sound, western sticet; Sniirly Hook drctcb; 
&kll Gate rocks sketch. The atlas of Long Island sourid requires but 
one harbor imp to complete it, and that is well advanccd. 

SECTION 111. la this scction, which includes tlkc coast flpart .fDcZu- 
ware, of Mir&&, a d  part of VirgLin, ten pnrties have becn at work. 
AstronomicaI observations have been macle at two stations fix latitude, 
azimuth , &c,, co tnpleting tho p i  inar y aiid astronomic a1 worlr betw c e n 
the Wnshington observatory, Cihpitd, and the Cllcfiapcnlie base. The 
primary trian ulations 1mve bccn cxtendcd down the Chesnpcnlrc, ant1 
preliminary fcterniinntions mnclc to the cnpes, T ~ i e  sccondtiry tri- 
clngulatioa inside ‘has advanced with the primary, and that outside lias 
becn carried to within about twenty niilcs of Cape CharIcs; next sea- 
son these triangulations will be conncctccl, verifying the secoiidnr 
YOrlr, and tlic 1wiixiar.y triangulation will be, probaI>ly, quitc com lcteci! 
rlie topography of’ both shores of the Chos:ipealce lias advance s somo 
forty-eight inilcs ; the eastern shoro to ltoso Mary station, nncl the west 
ern to Wolf‘ outside has rcached South 
Gargathy. Thc in the l’atttpsco and 
qqxoaclles, and continued. Tho hy- 
dro riq)Iiy has made csccllcilt proprcss; t’tic outside work has been ex- 
tpn f ecl twenty-six tnilcs to Soutll G 
from Windmill poitit to Wolf nn13 ; 
to tho Chesape&e has been sound 
been kept up at l’oint Comfort, 
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give the C hincoteague shoals, employing the elcctrotype process to mitke 
the additions without loss of the original plate. A sketch of the middle 
ground at the enlrance'of the Chesapeake has been prcpared and yub- 
lished. 

~ E C T I O N  IV. Coast of part of Virg-iniu and of North Carotka.-Six 
parties have been employed i n  this section during part of the season- 
three land and three hydrographic parties, one of the latter having s 
steamvessel. Observations for difference of longitude were made by , 
telegraph and chronometers between Washington and Forbes' Point, 
A reconnaissance was made for the extension of the primary triangula- 
tion over Pamplico sound, wliich included also an examination of Core 
sound. The secondary triangiilatiori of' Currituck sound was extended 
northward, nearly to the Virginia and North Carolina line. The trisn- 
gulation and topography of the entrance to Capc Fear rivcr and of its 
a proacheg were executed, The tertiary trim illation of tlre ocean 

raphy of Beaufort harbor and its approaches was completed. llie 
hydrography of Albemarle, Iloanoke and Croatan sounds was com- 
pleted, and that of Currituck sound carried to the limits of the land 
work. Oregon inlet was examined. The Frying-pan shoals, off Cap9 
Fear entrance, were surveyed. The Iiydrogmphy of Cape Fear 
entrance and its approaches was executed. The exploration of the 
Gulf' Stream, in this and the next section, was continued. Examina- 
tions, under thc light-liousc law, were made at Bcacon island, Ocracoke 
inlet, (November,) the Hatteras shoals, and Cape Fear river. 

The first sheet of the rriap of Albcmarle sound has been in rogmss, 
and the second sheet is begun. 'I'he preliminary chart of t e a u  fort 
harbor, and sketches of' Cape Fear entrance and of tlic Frying-pan 
shoals, have been prepared and published. 

SECTION V. Coust .f South Curolina and Georgia.-The work has 
made very good progress in this section. Charlcston and Savar.nrtIj 
have been connccted with each other, and with the Seaton station, 
Washington, for difFqrence of' longhide. Astronomical observations at 
Charleston have been continued. The opening of the lines of the 
pcrnary triangulation was continued, and two stations have been occu- 

led; the secondary tiiangulation of' North Edisto river, the Dawho, St. 
belena sound, South Edisto and Aslicpoo rivcrs, lias been made, 
and the reconnaissance extended on one side of the base to the Stono. 
A preliminary triangulation of Savannah river entrance 'has been made. 
The topography of the shores of North Edisto harbor arid river, and of 
the shores of the finvannali liver, near the city und at h e  cntrance, has 
becn executed. The hydrography of Charleston liarbor, and that of 
North Edisto harbor of' refuge, has"1)ecn completed. Tidal observa- 
tions have been made at Charleston and Savanntih. 

The map of Charleston harbor has made considerable progress, and 
a tracing on a large scale ha8 been sent to the Chamber of Commerce 
of the clty. Sketches of North Edisto harbor of refuge, and of Swan- 
riah entrance and Iinrbor, haw been repared and ullished. The 
sketch of Bull's Bay liarbor of rcfu e {as been repub I!? ishe& 

~ ~ o r i d u ,  mfiq, and reG.-pive parties llave 
een employed during parts of' h e  season on this coast. The batw 

s r lore was carried from Capc Hatteras to Ocraco Y Le inlct. The t o f y  

SECTION VI. Coast 
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h e s  have been prepmed for final measurcment ; the reconnaissance 
has been extended. The triangulation has included Key Biscayne bay, 
the keys and sounds to Turkey key. The triangulation of Cedar keys 
and the vicinity of Crystril rivcr has been cornmrnccd. The topogra,- 

hy has ernbr&cl the Mmquesas, Boca Gr;mde and its vicinity, Bahia 
konda ,  and ICcy Biscnyne bay, nnd the main, to thc limits ofthe trian- 
gulation. The hydrogra,phy of Bey West O I A ~  Boca Grande has been 
completed. A hydrogmphic reconnaissance has been madc of Bfosquito 
i n k ,  on the castcrn coust of Floridn, foi~lticing buoys. Hourly tidal 
observations litme bcen kept up nt  Key 

The chart of Key Wcst; is in the hands of tile cngrver .  Slretches 
of tlic rcconnaissnncc of Ccdar keys and Mosquito inlet have been 
prepred and publishecl. 

SECTION Vl1I. Coitst .f Alabnmn, JfijEsiwippi, aid Ltouisiana.-Tbe 
secondary triangulation has included work of' rcvision, and bas been 
extendcct westward, signals being placed in 1,;ilto Borgno and the 
Rigoleis. Biloxi rand St. h u i s  bays have been trinngulated. The 
topography has a.dvancccl along Mississippi sound from West Pnsca- 
gouln rivcr, to include Biloxi bay, and lins included art of Pass Chris- 
tinn. The hydro mphy has bceii estendcd outsi B e cast and wsst of 
Mobile entrance; &IS included Bon Secours bay, (Mobile ba ,> Pass 

l'outre of thc mouths of' the Missiwi pi. I-Iourly tidal observations 

The chart of Mobile entrance has been published; the reliminyy 

of the two sheets of the iiriislietl chart; of' thc bny 1i:rs been iienrly com- 
plctcd. Skctchcs of Iiorn 1sl;intl pfis, Pass ClJriShn, and tlio delta 
of tho Mississippi, hwe bccii prcpnrccl ;md publishcd. 

SECTION 1X. Corm cf Z'c.cas.-'L'hc primary trinngulntion has been 
estonded westward to the sei. of stations preceding the Brazos, and the 
secondary tri:tngulntion somewlint f'urther. The topography of G d -  
vest on bay has bccri complct ed, including Turtle bay and thc ontrance 
of the 8an $=into nnd Trinity rivers, and East and West bays, to th3 
limits of last yenr'g trirrngulation, The hydrography of Galvestou 

r:mce has bccn complr.ted, and thut of the api>roi&es nearly SO. 
urly t idd ol)scrv:i,tionu have been made during part of the season at 

Galveston. The lig~it-linusc sites in Galveston Uppcr and Lower bay$, 
Qncl nt Aransas pass, have h e n  exainined and roprtcd upon. 

Tho drawing of the chnrt of Galveston ontrance is in progreaR* 
Sketches of the 1x1 and of Aransas pass, for light-house purpomb lmw 
been prepared un d p u b ~ i s ~ i e ~  

SECTKONS x AND XI, Comt 0s CRZifimin and o ~ c ~ o v E . - T ~ ~ ~  aP rO- 

four pzuties. Although the hydrography has bcerl ma- 
d by the uiitoward loss of the steamer J8@3r3on) nhre:ldy 
efforts macle to Beep the work moving on~Vnrd h e  

'J310 ~ogrnp~lical ositions of Point Con- 

Hancock, 01' Disappointment, 11Bve been determined Mugnotic obser- 
baGans ~ L L V B  bosn made at &e s&me points. The triaiigulation of part 

est. 

Christian, and a rcconnitissancc of' the Soutliwest pass and t 17: o Pas8 

have been rnadc a t  Fort PUIorgw, Mabi F e entrance. 

chart of Mobile buy kns boen prepared and published, rind t Y IC clritwing 

cl merely the dmployinent of tho same force as r ast 

ception, Point Pinos (Monteroy,) I! oint 1,drna (, €! an Diego,) and ~ n p e  
ith success, 
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of San Francisco bay and of San Diego harbor has been made. PIane- 
table surveys for sites of’ light-houses have been tnadc in Sun Francisco 
bay and its approaches, a t  hfontercy, Point Conceplion, San Diego, 
and Cape H;WIcock, or Disappointment, and its vicinity, including Cape 
Adams. Surveys for the joint commission for naval and inilitary 
defences have been made at Mare island, near Vallqjo, and on both sides 
of the entrance to San Francisco Imy. A full hydrographic rcconnqis- 
sance has been made of Columbia river from its entrance to a oint 
above Astoria, of Humboldt harbor and river, and of Trinidad \ ay; 
and a general hydrographic reconnaissance is in progress from Monterey 
to San Diego, as su plementary to that of last year fiom Columbia 
river to Monterey. guoys have been sent to Columbia river by direc- 
tion of the Trcasury Department, to be placed by the coast survey 
party there. A report on a light-house sitc at Humboldt harbor is 
received, and one at Urnqua. river has been directed, Tidal obscrva- 
tions are making near Ban Francisco. 

The chart of‘ Columbia river has bcen engraved, and will be pub- 
lished after making provision for the introduction of rcported recent 
changcs, if found to be of importance. Sltetches ofthe reconnaissance 
of‘ Hurnboldt harbor, Trinidad bay, San Francisco entrance and bay, 
$an Diego harbor, Cape Disappointment, Point Conception, I’oint 
I’inos, and Point Loma, have been engraved and published. The 
work in the field is in vigorous activity, and thc arrangements in the 
oaice for publishing are most thorough and cffcctivo. 

Besides the work stated in thc several scctions, the cornputation of 
the field work, the registry and assemblage of it, the reduction of thc 
land work and hydrography in thc ofice, have kcpt pace with thc out- 
of-door operations. Fifteen maps have been electrotyped. Sixty-three 
sketches, including those showing the progress of‘ thc work, have beeii 
prepared and engraved, to accompany this report. 

The list of geographical positions from the preliminary computations 
of the survcy, with the necessary ma s to rendcr it avail 11 

anc P is now appended to this report. (Appendix No. 1%) 
In the estimates for the next fiscal year, I provide for tlie continua- 

tion of the work on the vamc scale which has becn heretof‘orc approved 
by the Executive and Congress ; expressing, howevcr, my conviction, 
which has been before stated, that the approp+tions for the li’lorida 
reefs and ke s should be increased, for at least n few years, to sixty 

quarter, 
The publication of the observations made in the survc , to which 3t 

have also, from time to time, cdled attention, is very 9 eeirablc. It 
will sccure them from all possibility of loss; can bc done bettcr, more 

uickly, more accurately, with greater knowlcdge of all details, while 
%e work is in progress, than after it has all closed. Thc publicntion 
of the observations would tend to facilitate the progress of rhc Lvorlc 
itself, and furnish means of esiimating the relative value of dif&rent 
processes used in it. It has been wnrnily recbxnmcndecl by one of tile 
first scientific bodies in tlie country, thc Americnti Philosopllical Society. 
The cost of publishing the data fiom the work, and many results whicb 

gra hers, surveyors, and others, has 1 een prepared with a’ much la r@- or, 

thousand dol 9 ars, so as to enable the work to be rapidly puslied in that 
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we are now cl.nmped for means to give to thc' piiblic, 1~0uld  not ex- 
ceed thirty tliousnnd dollars for tha iicst ycar, and miglit be lcss after- 
wards. They should be puldishcd in a form suited to scientific 
d)servntions, and creditable to the country, and under close supervision 
tit the Coast Survey office. 
I am sihslied that it will be bcst for R few ycars to give thc full 

qpropriation asked last ycar for thc wcstern coast, that wc rnny render 
die fxilitics which tho grcat and rapidly incrcasing cotnmercc de- 
mands. The nrivigntion b~ stcam rcnilcrs thc iicccssity for a linow- 
ledge of the coast morc than cvcr important, os stcnm-vessels run 
dircct course, kecping ncar tho land, and stopping fiom harbor to har- 
h r ,  as commcrcc rcquircs. Until we havc t h  iicccssary i~iforination 
d a general kind, we ouglit to press tho survey in tliat quarter. 1'110 
results, cvcn under the disodvnn~agcoi~s circumstances of tlic past year, 
show wIiot may bc done by zed a n d  industry, furnished with ndcquato 
means. Tlic addition of iinotlicr party tlicrc is vcry desiralilc. 

In making thcsc cstimntcs, 1 suppose ihc usual aid dcrivcd under 
tho law from tlic War atid Nnvy Departments. 'I'hc unusual calls 
during the pnst ycar for payment of transportution of navnl ofliccrs on 
first joining tlic worlr, orcIercd oftcn, as t h y  are, froni (Iistniit points, 
a n d  for clerlis or c~raugIitsmpn for 11ic hydrographic parties when 
~ I O ~ C ,  havc ressed heavily on our liinitccl means, whicli did not hold 
(rut to thc en J) of tlic fiscal ycnr. I havc provided against tlre recur- 
rence of this contingency by addition to tho estimates for tlic coast of 
thc Atlantic and Gulf of Mexico, which, tbough small, is ncccssctry to 
prcvent the cutting off of part of tho anticipntcd opcrntions. 

Qcnernl expcnscs for d l  tlie scccions, n;irncly : rcat, filcl, post- 
age ; matcrials for drawing, ciigraviiig and printing; car- 
pcntcr's work and inatcrialu; instrumeiit mnker's work ai13 
materials ; bl:i.nk-books, stationery, printing and ruling 
forms; I~inding; transportatjon of. instrutncnts, maps an 
+arts, ;I iitl misccllnncous onicc expcnscs ; purc1imc of' ncw 
Iflstrumcnts, books, maps, and cli:u+ts. - . - .. . - . . - . I - . . - . - $1G,000 

B ~ C T I O N  T. Const of iM(mc, New Ihmnpshire, hfassachusetts, 
and R l ~ o d e  Islud. l~icld-work.-'l'o extend tho primary 
thngulntioii in Maine, and make thc rccoiiiiaissancc nnd 
astrononiicnl ancl magnetic obscrvntions conuected with it ; 
to extend the sccondiiry triringuliition over CCISCO Lay, (I'ort- 
h d , )  and to c1etcriniiic tlic ~icig~its of the stntions bctwocn 
Portsmouih (New IhmpsJ&) :Ind Portlund; to complcto 
tllo topography of Newlur!pwt harbor ; to coinineiicc that 

thc coast bctwccn ~-'or/sniou~h and I'orlluui, niid of Po+ 
k w d  Irsrbor ; to coqilcte the topogralhy of' Ccye Ana; to 
mntinuo tIlc Iiydrogriipliy of the Ncintuckct sIiorJs, and of 
the ocean ncar NLntucjcet; to coinmc1icc that f i x  ofF-sllorc 
C I ~ T  No. 2 ;  to complete t lm of Cjmtltana, G J O B C C ~ ~ ~ ~ ,  and 
AT-& ~ ~ t t a m  harbors, and to comlncnco those Of y ~ k ,  
f i f lC0 ,  mi &9wlunk; to continue tho obscrvntlons of tides 
and currents in Mui*tI&a's Vincya?*d ancl hfuntuckct S O U D ~ S ,  

EGTIMATE FOR TIIB FISCAL PICAR 1852-'63. 
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and to take the views;equired for the gcneral coast chart 
No. 2. O$ice-work.-To make the reductions and compu- 
tations for the section; to complete the drawing of coast 
chart No. 3, from Cupe Po ue to Chuthnm light, the drawing 

to commence those of Chathum, Gtouccster, Annis Squam, 
and Portland harbors ; to continue the engraving of Bo&m 
harbor chart; to complete thosc of Newburjport, Sulcm and 
Portsmouth,-will require. - - - - . . .. . . - - - - - - . - . . .. . - - - . - $36,000 

SECTloN 11. Coast of New Jersey. l'ennsylvania and Deluwurc. 
To continue the triangulation a n d  hydrography of the Hud- 
son; to make such work of verification as may be required ; 
to corn lete the observations of tides and currents for off- 

of Long Idand, middle s cet; to complete the engraving 
of Connecticut river entrance,-will require . . . . . . . . . . . - 

SECTION 111. Coast of Deluware, Mu lund, and T7irginialia. 

the Chesupeuke, and of adjacent bays and rondsteads in 
Virginia, of the outer shore to the c a p s  of Virginiu; to 
make the astronomical and ma nctic observations required, 

JameR river; to continue the topography of the shores of the 
Chcsnpeakc to YorJc river on the westcrn shore, and Tuze- 
well's on the eastern shore of' Virginiu, and of the outcr shore 
of the peninsula to Rogue's island ; to continue thc hydro- 
gra hy of the outside to Roguc's island, and of tlie Clicsa- 

corn utations for the section; to complete the drawing of a, 
thirg sheet of the Chsa ca7cc bay, and to commence tl~c 
second series; to compfm a sheet of the general coast 
chart of the outer coast; to completc the engraving of the 
first s k e t  of Chcsnpecike bay, and of a general chart of the 
upper section of the hay,-will require . . I . -. . . . . . -. . . . 

BECTION IV. Coast of North Carolina.-To malie the rccon- 
aaifisance required in this and the ncxt section; to continuo 
the primary triangulation over Pamplico sound ; the second- 
ary trian ulation northward, ncnrly to its connexion with 

lation of Core sound, and connect it wit11 Becrufort harbor; 
to continue the trian ulation of the C u p  Pcur river; to 

to Ocruco7~~ Elld of Currituck ,sound and thc ocean shore 
northward, to beyond the Virginia and North Carolina line ; 
to complctc the hydrography of Currituck sound to the 
limits of the *triangulation; to continue that of Pumplico 
sound and Ocrnco7ce inlet; to contindc that of the elitire 

. Coast bctwecn &pe H(ctteras and Cup? Feur; to continuo 
that of the C a p  Fear river to Wilmhzton, (N. C.); to mnko 
thc observations in the G4f Stream in this section. Ofice- 
work.-To complete the drawing of the chart of Albemarle, 

d Salem, Newburyport anc 4 Portsmout?b harbor charts, and 

t: shore c 1 art No. 1 ; to com letc the engraxing of south side 

Field-wor7c.-To complete the triangu ?! ation of the shores of 

the secondary triangulation o B part of the Potomac or of 

pea F, e to Yor7c river, nearly. O#ce-work.--To make the 

7,000 

33,000 

that of t Fi le Chesapeake; to complete the tertiary trjangu- 

complete the topograp % y of the ocean shore from Hatterua 
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Croatan, Roanoke, and part of Cnirritiiclc sounds ; to continue 
the cngraving of the iirst shcct; to draw and engravc the 
chwt of C a p  Fear entrancc, of the Fnjiitgpuit shoals, &G,- 
Will require.. ..................................... $26,000 

f b ! T r o ~  v. Coast of sou t?~ Cai*olina mid Georgia. l"ic/d 
urork.-To continue the secondary triangulQtion from its 
prcseiit litnit eastward to C/u~rZe~toiz, and wcstv.wr1 from 
jBeai!fort, South Carolinri ; to complctc the triiingulation of 
the ~Suvanna?~ cntrance and river, and of Culibogiic sound ; 
to continuc the primary triangulation castward to C/ian?es- 
ton; to coinplctc the topogrqhy of Kiiawaii, James's uiid 
John's islands, and of tlic shores of Stono and Ashlcp rivers ; 
to complcte the hydrography of St. €Ielena and Culibogzrc 
sounds, and to coinincncc that of thc ocean coast bctwccn 
Charlcston harbor and Savannah entrance ; to make the G u y  
Stream cx lorotion in tliis scction; to mnlre tidril observu- 

To mnlrc the computations rcquircd for the section ; to coin- 
plcte thc drawing of Bavannah rivcr, the engraving of the 
chart of Cliurlrston harbor, and of' Savannah linrbor, en- 
trnncc, and rivcr, and of NortJL Edisto limbor of rcfugq- 
will require. ...................................... 23,000 

~ C T I O N  VI., Itcefs, kcys and coast of I+'loi.idu.-Sec cstiniate 
for spccial appropriation, as provided for the three y e a s  
last past. 

S~CITZON VIII. Coast of Alabama, Mississippi, ant1 Loriisi- 
~a . -To  continuo tho mnin and ~ccondi~ry trii111gdiiti01i 
southward from tlic Clmndcleur islands towards the mouilis 
of the Mississiy i ;  to complctc tlic conncsion of TVnshing- 
ton, Mobile a n i  Ncw Orlcans, for diffcrencc of longiturle 
by tclcgraph; nnil to inakc n trinnguhdon of the princip:tl 
entrnnccs of thc Dclta of the Mississippi; to continuc tho 
topography of thc shorcs of Pontchurtraiib and of iJic 
Cltuii(1cZcur islands and main ; to continue thc hyclrogritphy 
d Mississippi sound, and of Louisiaiia bay; to iiinlic tidal 
&scrvntions a t  scveral points on the coast of Louisiuua. 
Ofice u~or?c.--'ro make the computations and reductions re- 
uirecl by tlic field work of' tlic section; to complcte the 

8rawings of the two eastern shcets of tlie rnup from Jlobilc 
atrnncc to the mouths of the Jlissiseijqi; the en raving of 

~ C T I O N  IX. Coast, of ~esus.- -~o continue the main and 
sccollth,ry triangulation, to iiicludc part of Espirit?~ SiznZo 
bay ; to continue the topogra Iiy westward, to include M i -  

and of the cntrunces, and M q y . w d ~  bay, and tho udd 
~ ~ s e r v ~ t i o n s  a t  points of the coast. (Ifice work.-Yo CO1*- 

letc the drawing of the map of ~a~ve,qtoib upper and l o w x  
KaJW and to CoinmcnCe thc first sl~cet of' the gelleral CO:LSt 
chart of' ~ ' W U S ;  to cotn lete tllo engravin of the cllart of 

tions at C?iarleston P and Sauaimalb cntrnnce. O& wo~k.-- 

. 

one shcct of Mobile bay, and the commcncenient o T. u second 28,000 

 or^^^ bay ; to continuc tlie F lydrogrupliy of the outcr cpmt 

~ d v e s t o n  entrance, an$ to commence t f 1Rt of Gwlvcston 
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"bay ; to make the computations and reductions rcquired for 
the work of the section,-will require. ................ $21,000 

SECTLONS X and XI. Western coast, c'alijornia and Oregon.- 
See estimate provided for, as last ,year, by special appro- 
priation. 

Total, exclusive of Florida recfs and keys, and of the mest- 
ern coast. ........................................ 186,000 

SECTION VI. To continue the survey of the .Florida coast, 
reef, and kcys. .Field work--To complete the triangulation of 
the Wullcer keys; to continue that of thc reef from Key Bodri- 
gum southward and westward to Key Vucue; to continue the 
secondary triangulation of the wcstern coast of Floridu from 
Cr~~atul river southward; to corn lete the topography of the 

drography of the outer coast and reef, from Ajuz reef south- 
ward. q$ce wor?c.-To make the necessary computations 
and reductions ; to complete the drawing of' Bocu Grundc 
passage, and Bahia Honda, and the en raving of the clinrt 
of K q  West harbor and the approa'tee; and sketches 
of'the Bncu @run& passage and Uuliiu I$onda-will rcqiiirc $30,000 

To continue the survcy of thc west- 
ern coast, Owgon and Cdfornia. Field work.-To dctcr- 
mine the gcographical positions, absolute and relative, of 

in Cal;for?iia, and 

sound; to com- 

to complete the topography for the harbor charts cllready 
conimenced, and Sor tho sitcs of light-houses ; to complc~e 
the hydrography of thc Columliu river; to continue that of 
Han Francisco bay, of Montercy, Suniu Burbum, &c.; to 
complcte the general examination of thc harbors of thc 
coast and to rcvise the gencrd reconn&s:mce of tlic coast. 
Ofice work.-To make the computations and reductions ; to 
completc the drawings and engravings for the sites of light- 
houses, and of the examinations of harbors; to continuo 
those of Bun Fruncisco bay, Monterey, and tlic revised re- 
connaissance; to provide for tho drawing and engraving 
of sketches received; for the engraving of' the revised gcn- 
u:d coast reconnaissance ; of the C'ohmbia rivcr survey ; 
of Sunla Bmhzra sound, &c,,-will require.. ........... 1ci0,oOO 

The appropriation for the western coast will include tho nc- 
mssary rcpuirs and expenses of a steam-vessel, and will 
add one p r t y  to those operating in that uarter, 

Mexico in 1850-61, was.. ............................ 18~,000 
For the Florida recfs, keys, and coast. .................. 30,000 
For tho wcstcrn coast, including the cost of' a steam-vessel.. 190,000 

kcys to the limits of the triangu F ation; to continue the liy- 

SECTIONS X and XI. 

the most important 

The appropriation for the coast of the At 7 antic and Gulf of 
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completed to Portland. The topography of Cape Cod, Cape Ann, ani1 
Newburyport harbor, in Massachusetts, was near1 com leted. The 

ham, Portsmouth, and Newburyport harbors complctecl ; off-shore work 
off Block island and Gay Head was executed ; and tides and currents 
were observed near the Elizabeth islands, in the Vineyard sound and 
Buzzard's bay, at Holmes' Hole, Salem, Newburyport, and Portsmouth. 
The permanent tidal station at Charlestown, Massachusetts, has been 
kept up, and observations for scveral lunations have boen mndc in Sa- 
lem, Portsmouth, and Newburyport harbors. The office-work h a d  
made corresponding progress. 

Accompanying this report (sketcli A, NO. 3) is a currcnt chart, show- 
ing the nature and results of observations of prcvious years in tlic har- 
bor of Boston. 

The preliminary chart of Richmond's Island harbor, issued to mcet 
. , the wants of the Committee on Commerce, has given placc to a more 

complete map. 
During the great gale of A ril last, the violence of whicli was 

especially felt on the coast of kassochugetts, an opening was ma& 
through Chatham beach, (see sketch A,) 'ving a more dircct and (1cepc.r 

years, existed. This attracted much attention, and hopes wcre enter- 
tained that a harbor of refuge might thus be obtained at a point whcre 
one was much necdcd. I incorporated in the instructions of the season 
directions to examine Chatliam liarbor, and if the bar and entrance 
were fodnd in a moderately permanent condition, to make a coinplcte 
rsurvey of it. The topographical arty of' Assistant J. B. Gliick was 

Commandin Woodhull to take some convenient opportunit , towards 
the close of B lis operations in the Vineyard sound, to make t T le clcsiral 
examination. This was protnptly executed. The greatest depth which 
he found could be carried over the bars, at ?&A water, was elcvcn fcet; 
the rise and fall of the tide being about four and a half feet. There is 
dee water-in onc spot twenty-two feet at low wa.ter-near the village 
d 8hatham. The changcs from week to week in the outer bar, he was 
satisfied, wcre such that a chart could not be made which would be of 
seivicc to navigation. He accordingly recommended the ostponement 

meanwhile, quite a careful examination, which has been plotted, and 
the chart representing which has been placed on file in the o@c, whcre 
it may be consulted by, or copied for, those who are especially inter- 
ested in the matter. 

The occupation of some twelve more stations will complete the prj 
mar triangulation to the northeastern boundary. The reasons wllich 
rend% it more expedient to employ a party only during part of' t b  
Beason for this purpose, have been frequently stated. Tlic prjmary 
trinnplation is still in advance of the secondary, though, in conscquenm 
d the desirableness of prompt survsys of some of the harbors in thr, 
more eastern part of the section, that 'dperation has becn pushed well 
forward. 

Thc difficult and comparatively expensivc hydrography of the Nan- 

hydrography of Nantucket shoals was continued; t i t :  iat of 'alem, Chat+ 

' 

entrance to the harbor of Chatham than f ad previously, at lcnst of'lak 

instructed to complete, without de P ay, thc shore linc; and Lieutcnant 

d the survey until a more permanent condition was rcac F led; midring, 
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the president of the Maine Telegra h Company, for assistancc rendered 

The appropriations for light-houses, beacons, buoys, &c., cmbraced 
in the bill approved March 3, 1851, for localities within this section, 
were thc following : 

“Maim-1. For buoys on White’s and Thorn’s ledges, and on Pond 
Island reef, at the mouth of the Kennebec river, tlirec hundred dollars. 

642. For a light-IJOUSe on Pond island, at the entrance of Narragua- 
gus bay, four thousand dollars. 

“Massucl~uset~s.-3. For a light-boat on the Shovelful shoals, off 
Chatham, twelve thousand five hundred dollars. 
“4. For eleven buoys in the channel to Commcrcial point and Ne- 

ponsct river, in Dorchester, one thousand dollars. 
kk6 .  For a light-house at the head of’ Holmes’ Hole harbor, throe 

thousand five hundred dollars. 
‘ k 6 .  For a beacon on Fawn bar, near Dcer island, Boston Barhr, 

two thousand five hundred dollars. 
‘ r 7 .  For two iron spindles on the nortlieast lcdge of the Gravca, 

and on Harding’s ledge, Boston harbor, two thousand dollars. 
“Rliode IsZund.-8. For a light-boat off Brenton’s reef, fifteen thou- 

sand dollars.” 
Examinations of all thcsc were required, undcr the law, by the Fifth 

Auditor, and were maclc, according to the instructions from tho Treasury 
Department, under my direction. My reports will Le found in the 
Appendix, (Nos. 19,20,21, and 22,) accompanied by those of‘the assist- 
ants of the survcy to whom the examinations were rcfbrrcd, (Lieuten- 
ants Commanding Charlcs H. McBlair and Maxwcll Woodhull, Unitcd 
States navy,) which contain all the details necessary to an understand- 
ing of the su1,ject. In every case a thorough examin;ltion of’tlic local- 
ities \vas made, wherever the coast survey extended, by the aid of‘ its 
charts, and the reports state fully the requirements of nati, 7 nation in 
referellce to the olijects embraced in the bill. 

The buoys at the mouth 01 the Kennebec (NO. 3 )  were reccxntnendd 
to bc immedi;ttely placcd, (July 28.) The llght-house 011 Pond i d d ,  
Narraguaguv bay, (No. 2 , )  was also recomrncndecl to be ercctcd, to 
contain a revolving light. A light-boat on the soutllcnst cxtrenlity of 
fihovelful sheds, off Chatham, (No. 3;) a beacon on Fawn bar, near 
Deer island, (No, 6;) and two iron spindles on !lie Gravcs a n d  Hard- 
ing’s ledges, Ijoston harbor, (No. 7,) and the ll&t-boat off Urenton’s 
reef, (No. 8)-werc recommended to be placed. The boys in the Ne- 
ponset r lvc~  (No. 4) had already been reported upon fdvorably from the 
office of the Coast fiurvcy. Instcad of the light-house at tho liead of 
I&lmes’ Hole, three small beacon-lights, (technically called ‘ 6  bug- 
ligkits,”) fbr ranges, were recommended, and their ouitions intlicated 

in these operations. (See Appen c f  ix, No. 18.) 

on a chart. IC was 8~ posed that the three beacon- r ights could be put 
up for the amount of t K e appropriation for a single light-housc. 

A. fog-whistle for the light-house on Petit Menan island, instead of 
the present fog-bcll, a d  a buoy on Thomas’ reef, near Thorn’s keef, ut 
the entrance of‘ the Kennebcc-objccts for which an appropriation had 
been made-were reported as desirable. 

The reports of the examining oficcrs not only show that tlierc &re 
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& p a  reasons for estublishing the facilities to nrtviption provided in the 
act of' Congrcss fur this section of the coast, but give colhtcral inform- 
w.ion and ilLcts of very considerable interest, adding inuch to OUT knokvl- 
*e of the coast. 

In a communication, in rcply to questions kom the Liglit-house Bomcl, 
Lieutenant Commanding McBlair prcscnts the following sul?jccts for 
~ ~ n ~ i d e r i l t i o n  : 1. The substitution of' a light-housc 011 t l i G  lcdgc callctl 
Sow-and-l'ige, off C uttyhunlr, at the ctitrnncc to Buzzid 's  b:1~, for the 

lit-boat now  laced there, and thc light-house now cxistiiig on the 
I%nd of cutty l l  unlc; (see slrctcli A,) 2. 'YIie plncing of it floating 
hacoil on Davis' New South shoal; (see slrctcli A, Nu. 2.) This shnd  
lies ncnr one of tlie rnost frcqucntcd parts of the occan, iinci has occa- 
sioned somc very clisastrous wrecks. It has as littlc as cight fkct water 
Upon it, is swept by very strong tidal currents, and, cluring,tlic sumincr 
months, is allnost constantly liidilen by fogs. It W R Y  clcslgncd nt OW 

titiic to erect a beacon upon it; but the grcat diiliculhs of thc undcr- 
tdring, arising from the character of' the climate aud tlie distance of 
the ncarcst port, scein to be regarded LLS insupcri1blc. I t  is, ho\vever, 
+dispcnstIble to tlie safety of passing vessels thtlt it sLoulcI be miirkcd 
111 as distinct a inanner as circuinstanccs will admit. 3. A 1)Uoy-bo:tt 
an ttrc GrctLt Rip, one of the inost cxtensivc of tlic Nmtuclict shoals. 
4. A buoy-boat 011 the sand shoal lying to i.hc cnstward of tlie northern 
mld of Bass 1Lip. G. A s ax-buoy on the sand-spit extending froin 
FOX'S Point, Nashawena is f and, at thc southern entrancc of Quicks' 
Hole; (see slictch A. beacon, (to be pnintcd blnck,) 011 

Long iuttind, Bosto,tl as to rimge with the iiortlicnst 
aid of Spectacle 01' tlic iixiin ship chnn- 
ncl; (see slrctch Couirnnncling 
Charles 13. Davis, in 1847. '7. A sitnilw beacon 011 tho soutlicnst part 
of' Long jslnnd, Boston liarbor, to r:ingc with Nix's Mate, ant1 to fiicil- 
itam tlic passage tlirougli the Broad Souid cli:~.nncl. S. A buoy-boat 
on the southwest oil(] of &llingsg:ite slionl, Mtlnclicstcr bay, mid two 
spar-buoys on the soutlicrn c t l p  of tlic slioal, pluiitccl iIt rcgular inter- 
V ~ R  hetivccn tlic boat and Ihllingsgxtc isljlancl. 9. A spur-buoy on 
Bibb Itoc~c, sout~iwarc~ and westwurcI ofwcllflect 1i:irLor. 10. CIiangcs 

tiic posit,ion of ttio liglits at Cliutliam, to uciupt tlicni to tllc changea 
In the coast there. 

Thcsc rccommendations arc fully concurrcd in,  us his field of work ha8 
mtcnded, by Lieutenant Co1nm:tnthg Swnrtwout, ~ h n  commaiiclcc\ the 
h i  Wusliingtoii, attaclicd to Licutcniint Cominnndinp ~ ~ c ~ ~ n i r ' s  party- 

8 1  conncxion witli itiis sul?jcct 1 present tlic iiilloivlng eslrilct froin 
roport (November, 1860) of Lieutenlint Conimnndiiig Mullitt, 
Sates navy, assistnnt in tlie coast survey : 

" I cxainincd n rock in tlic main sbip clinnnel, Boston ha~+>orr I ~ V W  
the buoy ot' tlic Lower BIic1dle, upon w~iicli tlic Britisli inail stonlnship 
CQtnbria struck, and found it to be identical with n rock n!!;cfJcly h 1 ~ 1  

the Coast 8urvcy cliurt to lie 8ecn in tli 
I~connai~~aticc.-It been necossary&cly to extcllcl tlie rwon- 

naissance jn this section, durillg the prcsenfseason, to 0 1 1 ~  ritl1gc of ~tn- 
tions beyond the I+nobscot, in order to prevent p@Jc iiiterfcronce 
Mth the priniary triangulation of the liest season, This has been dona 

vorlr of 1847. 
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by assistant C. 0. Boutellc, and the result is shown on sketch A. The 
fact that, if necessary to the work, either from the position of the final 
base of verification in this section or other cause, a oint can be found 

ascertaimd. Mr. Boutelle also established the station on llagged 
mountain, (Carndcn mountains.) He was accompanicd during his re- 
connaissance by Major Prince, United States army, assistant in the 
coast survey. 

Mr. Boutelle made, also, a rcconnaissance for the main chain of 
secondary trinnglcs over Casco bay in the coursc of the season. 

Primary triungulucion, astronornicul observations, B/c.--Thc party under 
my immediate charge was transferred to this section in July, and be- 
tween the second of' that month and thc fifth of November two stations 
were occupied for geodetic and astronomical work, and one for astro- 
nomical observations. The magnetic variation, dip, and intensity, were 
measured at two of the stations; vertical angles were measured for 
height at the three; and a meteorological rcgister was lrcpt during the 
progress of' the other observations. The area of thc work, estimated 
in the usual way, was 2,402 square milcs. I was assisted in the 
measurement of horizontal and vertical angles, and the azimuth tlcter- 
minations, by Lieutenant W. I?. Trowbridge, of thc corps of engineers, 
and the observations for time and latitude wcre made under my imme- 
dintc dircction by sub-assistant Gcorge W. Dean. 

At Moiint Pleasant station, (Oxford county, Maine,) 22 horizontal 
angles of tlie primary triangulation were measured by 1,300 observa- 
tions, with the thirty-inch theodolite of' Troughton ant1 Simms, (C. 8. 
No. 1,) 130 vei+tical angles for difference of height, with the micrometer 
of this instrurnent, and thirty for absolute elcvation, by a six-inch Gam- 
hey theodolite, (C. s. No. 34,) sets of six rcpctitions bcing cmployed. 
A signal was placed upon the highest point of Mount Washington, 
and observcd upon whenever the atlnospherc was clear, 

The a;zimutlis wcre measured by seventy-two observations, in seven 
sets, on Polaris, near thc upper arid lower culmination, the method, re- 
ferred to in my report of last ycar, of' corresponding azimuths before 
and after culmination bcing used. The star was referred to i i  mark 

on the Ebeeine rnouritains readily connected with t r ic coast, has been 



At Cape Stpall ,station, (Lincoln Cowy, IcIainti,j &yen observations 
far azimuth were made on seven diffkrent days. The obeerv@ons 

culininaGon, four at eastern eloqa- 

* -  
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temperature of the-air, for moisture, (wet bulb thermometer,) for p ~ s -  
sure, (Alexander baromater,) an3 miscellaneo>us. 1 

Additipnal observations were made eight titnes a day, on eight days, 
of the barometer, thermometer, &c., by request of Professor Arnold. 
Guyot, of Cambridge, to correspond with his observations for height 
in the White mountains and the adjacent country. The hcight of the 
surface plane, as shown by clouds restin on tlie Presidents’ range, 

sawtione were made by Mr. Edward Goodfellow an3 Mr. B. F. West, 
The following magnetic observations were made by assistant J, E. 

Hilgnrd, between tlie 15th and 31st of August. The localities in-- 
clicate the charts to which the results of‘ the variation will be applied. 

Shtionr. Dsclination. Dip. lntoneitg. 
Bramhall’s Hill, in Portland.. ...... 3 days 4 sets 2 seta.. 
Kennehunk Port. ................. 3 ‘6 3 6‘ 2 “ 1 

Cape Ncddock ................... 3 ‘ 6  3 4 b  2 6 6  

These observations complete the series as fm east as Portland harbor. 
The instruments used were the declinometer No. 20, by Jones, and a 

nine-inch dip-circle by Barrow, with reading microscopes and verniers: 
Assistant 6. C. Walker has collected, for convenient reference and 

comparison, all thc results obtained by tlie transportation of chronome- 
ters fbr the differences of‘ longitude of Hnrvard and Liverpool obser- 
vatories. The data are those reportcd by William Cranch Bond, esq.,. 
director of the Harvarcl observmwy, for the Coast Survey, and those 
of the special chronometer expedition of‘ 184940, undertaken by the 
Coast Burvey, and under Mr. Bond’s irrimediate dircction. They a m  
clnssifiod* as follows: 

1. Results by chronometers mnking one wcstwn voyage, between 
Boston and Liverpool, aid on trial for the government, or for tho corn-’ 
mercid marine. 

2, Results by chronometers used in several western voyages prior 
to 1849. 

3. Results of thc western v o y q p  in the apecia1 chronometer expe- 
ditiori of 184960 (do0 reported by Profcssor Bond) with ordinary 
chronometers, 
4. As class 3, but with selected chronometers. 
6.  Results ot’ eastern voyages, otherwise as class 3. 
6. As class 6 ,  but with sclccted chronometers- 
The indiscriminate mean of the rcrsulta by these six classes gives for 

the lougtude of Gombridgc, west of’ Liverpod 4 hours 44 minutee 
39.96 seconds. 

The services of W, C. Bond, esq., director of the f%mbrirlge ob- 
servatory, lime been rendered to tlie Const Burvcy in vnrious a,stronorni- 
c d  observations, telegraphic and chronometer o errttions, thc nature 

fram his report: 
“1 have to report ihc ol>serva.tion of thirty moon culminations, 8,  

nrtion of which have been forwarded to tho Cotlst fiurvey olJice at 
fyashington, corres ondjng to  similar observations made at Point Pinos* 
and Ban Diego, C$ibiniil, by Coast Surwy assistant Davidson. 

was also noted from Mount Pleasant at a is suggestion. These ob- 

and progres of which niay be gethered from t P io fullawing extract8 
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'( Tirrelve occultations. of stars by the moon and on0 solar- eclipse 

have been observed at this place, the latter by four observers, cach 
being furnishecl wit11 sc m i t e  chronomcters itnd instrumcats. The 
telescopes u s d  tvere of i k c r m t  ]rinds and powers, according to the 
tqgcstion of Mr. Airy, in his paper of instructions relative to this' 
o ~ h p  se . 

'& The remalts which have been obtained by means of tho electro- 
magnetic apparatus for rccording nswonomical obacrvations arc quite 
satisfilctory. Tliis 1net21od of adapting tho clcctric current to the wants 
of thc astronomcr, and which hns.grown up under the fhstcGng core of 
the Coabt Survey, is purely A ~ c ~ z c c L ~ ~ ,  aid  is acltnowlodged as such in 
Euro c. 

&e complete n paratus designed and made by ourselves for the 
mnst sumvcy, after laving been tcsteil at this obscrwtory during sev- 
~ i t l  montlls, was, with your consent, tnlmi to Englnnd, and put in 
operation, in May last, at the Jloynl Astronomical Society's rooms in 
hnierect I.Iouse, in' London, wlicre it w n s  examined nnd triccl by those 
L ~ h o  folt an intcrest in such mitttcrs, this bciiig consiclered the most ef- 
fectud course to pursue in order to convince nstrononicrs of the superior 
&ccur~icy, expc&tirm, nnd convcnicnce of'tliiv method. At the request 
of' several distinguishcd scieiitiiic gentlemen, the const survey npparntus 
Was transferred to the rooms of thc British Scientific Association, at 
fSswich; and, subsequently, me were urged to have it 

epnrtment assigned to American invcntions at the groat xhihition in 
Hyde pn,yk. AB yoof Of the ostimatiori in which this is held, I may 
be allowed to ment~on that the Astronoincr Royal is now engaged in 
introducing tho 4 American' method of recording into thc obucrvutor 
at Greenwich ; tlnd w c  henr, through the news iapers, that tllc eounc8 

fiad previously obtninccl the gold tncdnl of the Missnchusctts Mechan- 
ical Association, We hnve ncarly coniplcted it. siinilnr apparatus for 
our own use a t  this observatory, in ortlcr morc particularly to observe 
moon culminations, in connoxion with your nppnratus, when it shall 
have Lccn ut in operation at the Scaton station, in Wnshiiigton, 

" 'L'hc c f lronoineter cxpctlition, which you put tinder my care, for 
determining thc diifercnccs of lon.gitudc of' the obsc?rvntoric;ts of Grccn- 
Wich, Live 1001, and Cumbridgc, closcd for the season-so ihr as the' 
transfer of' c 7 lronoincters was concerned-on thc nrrivnl of* thc stcnmer 
America, 011 the 17th insttilit. W e  b i w ,  this yew, thc? ilatn given for 
afforcnces of' longitude by one hundred a nd iiincty chronoinctcrs ; these 
i1istrumrnts arc! now on t,rid for their subseqnent ratca, ond will be' 
subjacted, for ternperuturo corrcctions, to the cold of tho npl)iwching 
Winter. 

rclimirinry n.rrnngt?- 

h survcys of thc Buy of Funily nnd Gulf of St. 1~nwcilco 
Coin mtindctr Shortln~I writes 

the beginning of 

been engngcd in astro- 
nomical obscrvatioiis for the use of tbo coast survey. IIis rcsults for 

rt up h 

medrrl of the great IZxhibition hris bccn nwitr b rtl to  our apptwntus: it 

"According to your instructions, I Iinvc inntlc 

ited Gtatos coast survey. 

m@n@s fbr the cotrnexioii in lougitudo, 1)y Incans of t I-! t? ckcvio telcgrnph, 

readiness to tiicet US at 

Mitchell, esq., has 
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the year consist of 200 pairs of zenith distances of stars, 37 moon CUI- 
minating observations, 2 occultations, and 60 meridian transits for 
time. 

trian uZation.-The scheme of secondary triangulution of 
the Seeon&?! coast o New a ampshke and part of Maine, between the Yiscataqua 
and Saco rivers, commenced last year by Captain T. J. Cram, Unitcd 
States topographical engineers, assistant in the coast survcy, has been 
completed this season to the line Ossipee-Fletcher’s neck, (see sketch 

party took the field on the 20th of June, between whic rl date and The the 
A,) including its complete connexion with the primar 

7th of October, to which Captain Cram’s repoi-t extends, 20 statione 
were occupied, and 062 sets of observations made on 199 points, con- 
sisting of stations, light-houses, steeples, &c, with the twelve-inch re- 
peating theodolite of ‘houghton & Simms, (C. s. No. 18.) Of these 
stations occupied, eight were in New Hampshire and twclve in Maino. 
Not less than six repetitions with the telescope direct, and six telescope 
reversed, were counted iLs a set; the total number of observations bein 
8,148. The area covercd by the secondar triangulation proper, a n  

square miles. 
At the station marked “Mason” on the sketch, the instrument was 

elevated fifty-two feet above the ground, to avoid expensive cutting of 
the woods around it. Captain Cram reports the results of this expcri- 
ment to be satisfactory. 

This work is connected with the secondary triangulation of the const 
of Massachusetts, by assistant C. 0. Boutelle, on the southwest, at the 
line I‘ Powow-Seabrook $’ with the sccondnry triangulation laid out for 
Casco bay, by the same assistant, on the line 6‘ Fletcher’s neck-Ossi ee :” 
it unites with the triangulntion of Portsmouth harbor, by CT tain $tans- 

tions 6‘ Pattuccawa,” 6‘ Agamenticus,” and g (  Ossi EC,” an the stations 
‘(Isle of shoals” and “Fletcher’s neck,” observe ti upon in the primary 
series. In all the connexions referred to, thc importance ofwhich is 
ab1 set forth in Captain Cram’s rcyort, there are lines of verification, 

&pain Cram was engaged during the winter in copying in dupli- 
cate and in computing his work of the past season, as fhr as the data 
were complete; the entire office work was not, I~owcver, finished, be- 
fore it was necessary to take the field ; so that with the completion of 
the scheme of triangulation of this part of the coast this year, there is a 
considerable Rccumulation of ofjicc-work. 

After the .date of my report of last yenr, assistant c. 0. Boutello 
completed h ~ s  work connecting the scconditry triangulation of the coast 
of MassackJufXttS with that of‘ New Ham shire and Pvluine, erecting. the 
necessary signals and measuring thc ungfcs, bctween the 1st of Octo- 
ber a d  8th of’ November, The number of‘ sttxtions occupicd was 12, 
and 166 angles were measured, upon 164 objects, by 960 observations, 
Vertical angles were also measured upon 38 objects, 59 zenith distances 
being determined by 678 observations. The instrunlent used in both 
cases was an eight-inch theodolite by Gambey, (C. S. No. 24.) In 

8 
including the trkngles which connect it wit i the primary work, is 700 

bury, United States topopa hical engineers, on the line ,b$ ewcastle- 
Pulpit rock,” and is contro I! led by the connexion with the rima17 sta- 2 
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reference to the method of determining heights by observing zenith 
distances, Mr, Boutelle roinarks : 

“ The height above the inenn level of the sea of the oint of obser- 
vation, in the tower of the Harris street clurch, (New uryport,) has 
been carefully determined. Tho plane of mean level of the sea WBR 
obtained by observ~tic~n~j on seven consccutive tides in tho Merriinnck 
river, at one of the Newburyport wllarvcs. These were referred to a 
bench-mark on the top of the wharf, fiom wlience a series of levoh WELS 
~mrietl  to the church. It is Jessant to be able to state thnt the height of 
‘ POWOW liill,’ determined r‘ rom tticse observations, differod lesa than 
8 foot from that obtained by EL B C ~ B  of zenith distances, running 
through many sides of trilinglcs, from levcls talcen at Dorchester 
Heights and Nantasket, in Boston harbor.” 

Mr. Boutelle W ~ B  assisted By Messrs. l’nirficld and Gregorie. After 
dosing this work, he proceeded to tho office to prepare for the duty 
assigned him in Section V, of which an account is given ia its proper 
place. 

2’opogru.hp-The topography has employed two double parties and 
m e  single party during thc chief pilrt of the senson: one of the former 
working on Cape Cod, the o t h r  on Cnpe Ann, and the latter near 
Newbury ort. “lie plane-table Phccts are shown on sltetch A,,and are 
numberel%, 314, 37, 38, 39, and 41. The area einbraccd in t b m  

66 square miles, and the oxtent of shore - 1’ me 217 miles, 
The weather, which bas been gcncr;illy unfavorable for the o erntiono 

of the survey, has been very favorable to tho execution of t e t o p -  
v p h y .  The nature of the ground in this scction malces it, however, 

ie mast difficult to represent, froin its vnriotl surface, and f‘roin the 
number of details required in inany places by the closely sottlccl char- 
Wtcr of the country. 

A doubte party (that is, n party working two pInne cables) under tho 
dinrge of assisttint I€. L. Whiting, with Mr. It. M. Buche as assistant, 
has been occupied f?om tlie latter part o f  June until eirrly in Octobcr, in 
continuing tho topographical survey of Cnpc Ann. Tho work is c o m  
Wised in tluee sheets, Nos. 37, 39, and 39, (sketch A,) ctnd cxtends 
h r n  Beverly farms, near Sillem, olong the soutli shore of the c q ~ e  to 
its extremity; ant1 on tlic errstern shore to I%ilibut Point, h e  nortll- 
as tern point of the c a p .  Tlio wen einbrncad i s  36 squarc miles, the 
-tent of shore-line GO miles, and the estcnt of const measured, in It8 
genbral direction, about 18 iniies. Tho topography includes Mnnchee 
tor nnd Gloucester hwbors, nnd Rockport, ijnd cxtends from the shore 
to the nearest road in the intcrior,  JUS including riewly all the WXL 
between the water-line and the rocky and wooded portion ofscaPe 
Ann, until near t l~e  ea9torn portion, when it omfibrims tho 1.11 best 

understood from k r .  Whiting’s general dcscri tion of the to ogrn 
Of ca e: ‘“I‘hc character ofttie country is T: roken and roc&- ’!he 

ce~f ib le  of cultivation; t 1c lanc1 is sterile, arid a ~ n o n ~  +e val cy5 and 
brd@n ridges are rnmeroue SWW[JS. Tb4 avorug0 h~lglit of the hille 

ground of the ca e. The dilficult cbnrn.cter of thiA survey ~ 1 1  f be 

ran of R , ills forming the buclc-llonc, as it were, of the Cap% is covered 
~t * B  1 a mlxcd growtll of ine, o t i ~ c ,  mapie, &e,, an3 is ~ n c d  unsus- P Y 



and ridges is from 160 to 200 feet, with occasional peaks of 226 anc? 
230 fcet. 

. 6‘ The extremity of Cape Ann, including the townships of Glouces- 
ter and Rockport, is nearly an islnnd, formed by the inlet of Gloucester 
harbor and nver from the south, and Annis Squam harbor and river 
from the north. T h e  watcrs nearly unite; ancl formerly r i  canal was 
opeqccl, making a communic:~tion between them ; but the tide rneeting 
from the two entrances and the shoal waters of Squam river made it of 
little service; and now the maiu road to the peninsula is diked ~ ~ C T O S &  
the canal, entirely closing it. 

‘‘ The interior of the eninsula is lightly woodcd among the hills and 

i s  ‘ I’oole’s hilf,’ about 230 feet high. Pi eon hill is about 1% feet; 

about 210 fcet, and near Gloucester harbor. 
‘‘ Thc character of the shore and waters of Cnpe Ann is more bold 

and brolicn than m y  thus f i r  surveyed in this section.” 
The shorcs of the cxtremity of’ Cape Ann are bold and abrupt. 

‘6 Coasting vessels, in rouiding the cape, pass quite near the shore; a i d  
the harbor of Gloucester is quite deep in comparison with similar 
waters to the wcstwslrd. 

6 ’  Tliere are smnc dangerous ledges and rocks off thc enstcrn point 
of the cape, the ‘ Salvage!,’ the ‘ Loncloncr,’ &e.; but the lights of 
Thatcher’s island arc sufl-icicnt guidcs to navigators in avoiding tlricm, 
and I believe but few wrcclis or disastcrs occur to vessels in passing 

t h ~ ~ ~ ~ ~ 4 c h a r n c t o r  of the topography has been of thc most complicated 
and intricate kind, the tletlLile in contour, outline of shore, &c., boing 
the geat;cst yct surveycd in tliis section. Thc artificial details in the 
towns of Manchester, Gloucester, and €lockport, are also very great.” 

The work in Beaufort harbor, North Carolina, by Mr. Wliiting, is 
described under the hcnd of Section IV;  he is now under instructions 
to proceed to Savannah river, (Section V.) 

A donble prlrty, uudcr c h ; q c  of‘ :Lssist;mt 3. 13. GIGck, with Mr, W. 
8. Walker as aid, was at work on Cape Cod from the latter part of 
J u l y  to the closc of Octolxx; at tirst on the shcet No. 28, in the 
vicinity of Chnthan, and ncst on No. 314, near Wclflect. Up to the 
first of’ October, the area survoyed was eleven and five-eighths equme 
miles, and the extent of shore-line 7’2 miles. In  his report, Mr. Gliick 
remarks : “In illustration of tho intricate nature of topography upon 
sheet No. 28, C a p  Cod, I would state Iicrc, that an mea of only 7’t 
;square miles contains not less than I G ~  hill-tops, 143 hollows, ancl 21 
ponds of‘ larger and smaller size, with hills from 10 to 100 feet high, 
.the representation of whicti forms a most complicatd system of‘ hori- 
mntal curves ; a circumstnncc which Should cxpl th  satufactorily the 
ampar&vely s m d  amount of area surveyed upon cnpc Cod.” The 
shore-ljne of Chatham harbor was furnished to the hydrogruphic party 
who made the exarrAi:ition therc. 

On the Welficet shcet, (No. 319,) Mr. Gliick surveyed 63. squase 
milee, and determined 18 miles of shore-line, closing his work in thie 

swamps, but cnerally r m r c n  of foliage. The land first seen from se& 

but being quite near the shore, is soon ma( Y e from sea. Itail-cut hill is 
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section, am1 trrlnsferfing his party to the Patapsco (Ssction III) at the 
close of October. 

~ The surveying done by Mr. Gliick in Sections II (for light-houses in 
New York hub&) and 111 (Batapsco river,) will be found noticed in 
its appropriate lace, 

Aeki$tant A, b, LongfeUow conimenced the execution of thc td 0- 

.charge his party about the 20thof November. Up to t e 1st oF Novenlt>er 
he hns surveyed an meit of IS+ square miles, nnd nn extent of shorc- 
h e  of 67 miles. The work wns be run on Plumb islniic?, and included, 
first, the immediate shorc-linc of t t: e hnrbor and apptwches, which 
Were furnished at once to tho souiiding a~ty,  for use in their operations. 

compriw, this senson, all that is ncccssary for a hnrbor mq. Tho 
plane-table sheet of this work is nurnliercd 41 on the slcetch A. 

Hydro raphp---Tlie party under thc commttiid of Lieutonant Chnrles 
33. McB&ir, fJnited Stixttes navy, assistant in thc cortst survey, com- 
menced work about the closc of Sunc, and finishcd nhout the mitlclle 

gaphy of Ncwburyport liarliar on thc 16th of Au yst, and will x is- 

3t includes the whnrvcs and principa T streets of the city, and will 

annual re ore, RS follows: 
"The I: ydrography of the shoals was prosecutcd between tho 3d 

rhly and 8th Scptembcr ; that of the M u d t t p t  chnnnel, between the 
9th and 13th of Septcinhcr; rind tho remaining perind, between the 
Inst date and tho present time, has been occupiod in thc filling-in work 
to tho westward of M~rthri '~ Vincynrd. 

'' The rcmilts obtainetl in thc diffcrent sections are exhibited in tho 
annexed. tables. (Sot: slretch A, Nos, 1 and 2.) 

1. Field (f work.--hTn.ntuckct Shonls, 

k Y l  inchded within sounding limits ........... 130 sqtiare miles. 
Extent of sounCliiig lincs. ..................... 
Depth of water.. ............. .varying froin 13 f'cet to 23 fathoms. 

262 miles. 
Nl1mber of cmts of l e d .  .................... -2422 

2. Ir"ic1d cf wo~l~.-bf~dc~gct chtriincl ttnd +proaches. 

Arcs within sonnchg h i t s .  ................... 48 sql1Rre milCSb 
Extent of sounding lines ...................... 103 .fndes* 

Depth of water,. .............. .varying fitom 6 feet to 21 fathoms. 
N u d m  of casts of lend. .................... -9,966 
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Area within sounding limits. ................... 106 square miles. 
Extent of sounding lines ...................... 
Number of casts of’ lead. .................... -1,000 
General depth of water.. ..................... 18 fathoms. 

3. Field of worL-Between Block Island awl Gay Bead. 

146 miles. 

“The hydrography of the Nantucket shoals (sketch A, No. 2) ern- 
braced the completion of the survey of the shoal to the north and west 
of Davis’s bank, the re-examination and continuance of the survey of 
Davis’s bank, and the determination of a art of Fishin Rip. 

Rip by a narrow slue, and may be regarded as merely the southern 
extfemity of that shoal. 

“Davis’s bank is found to extend upwards of sewn miles to the 
southward of its supposed limits in that direction, but our opportunities 
did not enable us to reach and determine its extreme southern point. 
The Fishing Rip is only pnerally established as to position. 

6‘ To determine its outhe,  extent, shoalest water, and general char- 
acteristics, will require a more extended and minute examination than 
i t  was in our power to bestow on it during the season. 

ast summer has bcen marked by an extraordinary preva- 

tions, and limited the results.” 
On closing this part of the work Lieutenant Commanding McBlair, 

in the steamer Bibb, proceeded to Wcllfleet to examine changes which 
were alleged to have been made, in the great storm of April last, in 
that harbor. The verification of the hydrography did not show such 

The party next corn leted the hydrography of Salem harbor; 

the steamer was laid up at Boston, and the officers, detailed for onice 
duty, reported for the discharge of it at the Coast Survey office in 
Washington. The supplementary re iort of Lieutenant Commanding 

6‘ The survey ernbraccs the harbor and approaches of Balem, Bev- 
erly, Manchester, and Marblehcad. 

“ I t  has becn executed almost altogether in boats, ond nccessarily 
with more than usual minuteness, in consequence of the numerow 
ledges and shoals which obstruct the passages. 

“We commenced operations on the 3d instant, and finished on the 
16th. The following table exhibits the amount of work porformed, and 
the results obtained : 

Area within limits of sounding lines.. ......... 21 square miles. 
Number of miles of soundings,. .............. 176 
Number of casts of lead.. ................. -7,424 
De th of water sounded in.. .......... .from 3 feet to 23 fathoms. 
“0 f: servations were made in the mzin ship-channel, to determine the 

direction and force of the current.” 
Lieutenant Commanding Bwartwout, in the brig Washington, was 

detached, for a part of thc season, in this section, upon the surve 
No-Man’s-Land channel, between the island of‘that name and Mart a s 

‘“The Bhoal north of Davis’s bank is on P y separated !-om the Great 

lence “ The of F ogs and gales, which have seriously interrupted our opera- 

chanTs* and t e means disposable for t T lis portion of’ the work being exhausted, 

McBlair states the work in Salem liar k or as follows: 

{ Yf 
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vineyard island, and also upon off-shore soundings, between the merid- 
ians of Gay Head and Beaver Ttril. 

The survey comprised an area of 14 square miles, in WE& 1,200 
soundings were made, 81 aiigles observed, the deptll of water 
varying from 8 feet to 11 fathoms. The off-shorc work consisted of 
160 Boundings, over 3 lines, the totnl length of which was 176 miles. 

In  exccution of his instructions, Lieutenant Commanding Woodhull, 
United States navy, assistant in the coast survey, in the schooner Mad- 
ison, has occupied 8 stations i n  the Vineyard sound, (see sketch A,) 
and 2 at thc entrance of the passages between Buzzard’s bay and the 
sound, for currents, and 9 stations for tides. The  tidal observutions, 
during two lunations, wcre made at eight points as nearly identical as 
Practicable wit11 those at which partial results were obtained last ycm, 
and after this period two of the gauges were rcmoved to points near 
the middle of the length of the passnge, Quicks’ and Wood’s Holes, 
md simultaneous observations were again made. , 

Lieutenant Coinmanding Woodhull states, in 111s report: 
“During the observations I had a.11 clue care and attention paid to 

the reguIrtti011 of the time. I visited the stations frcquenily, to see that 
the duty wag faithfully and carefully performrd, The books have been 
Well kept; observations of wind and weather have been inade at all tho 
stations. The barometer and thermometer have also been recorded 
with great care, both at Quicks’ and Wood’s Holes; in fact, I feel satis- 
fied, as far as I could control circumstances, nothing has been neglected 
10 insure favor&la results. The tidcil observations have been con- 
ducted agreeably to your directions in every respect, save obscrviag 
them every hour for tlirec consecutivc days. I made rtll my axrange- 
mente to comply with your instructions in this particular, but did not 
succeed, owin to thc constantly unfavorable state of the weather 

The current observations made are thus referred to; (see also 
sketch A): 

‘‘ In connexion with the above, the observations of currents received 
my attention, and, I think, will prove satisfactory. Tha currents were 
observed durin the first lunation at Nos. 2, 16, 16, 17, 18,19, and 20, 
On the aecond f unntion, Nos. 3, 7, 10, 16, 10, 17, 18, and 19, 
. “ When the stations were occupied the weatlier was calm, occashn- 
ally foggy, wit11 a rather smooth sca. This state of the weather, though 
not highly favorable, was sufficiently so to ascertain the correct dime 
tlons and force of tho currents. Four consccutive tides were tdwu at 
each of these stations, two ebbs and two floods, and tlie velocity on,tho 
surface and fifteen feet below it. You will perceive I did not fall to 
take advantage of all tho good weather that offbrod,, and the rri!SultS 
have been nearly twice tliat of last year, and four times great a5 
~ O ~ J O  of the year before.” 
. The number of ohsarvations of tides was 2,817 duhgtheYear9 and 
of curr!nte w a  on 16 days. 

Leaving the tidal observations in char e of a part of the officers of 
his arty, Lieutenant Corninanding w o o  3 hull propeedcd to Cliathnrn 
harfor and made the preliminary survey tn w h d  I ~ L L V O  already 
alluded. 

during nearly t F; c whole of the timc coinpriecd in the two lunations.” 



The party next executed the soundings of the ~ p p r ~ a c h  to Port$- 
mouth harbor, New Hampshire, and of the intricate channel behind 
the navy-yurd at Kittery, Maine. The area of the off-shore work was 
77 square miles, extending to the Islo of Shoals; 231 miles were run 
in sounding, 4,160 casts of the deep-sea lsad macle, and 380 an des fok 

1n.egularities of the bottom are such a5 to render the soundings of com- 
p a r a t i d y  little value in detcrmining the position of a vessel on this 
part of the coast in thick weathcr. The Iides will be observed at Ports- 
mouth during at least two ~unations. 

The harbor of Newburyport, Massachuset~s, and the approaches, 
have also been sounded out, by this part , setxward, between three and 
.four miles, and about two miles and a ha P f on both sides of the entrance, 
“The inside work extends from the bar to nbotit a mile and a half 
above the railroad brid e; in all, a distance of three and a half miles, 
varying from thrce-eig f iths to one-half a mile in width.” The area 
embraced is 20 squaxe miles, in which 7,600 casts of the lead hnve 
.been mnde, 176 miles have been run in sounding, and 632 angles for 

osition observed. Tidsl observations will also be kept up at New- E uiy port. 
Lieutenant Commantling Woodhull is now (October 15) under instruc- 

tions to proceed to Connecticut river for the re-examination of the en- 
 trance, and the work donc will bc stated in his supplementary ro ort. 

In his report of the seoson’s work, Lieutenant Cornmanding d o d -  
,hull p:iys a well-merited complimcnt to the zeal nnd industry of the 
officers of his party, through whom so large an amount of work has 
been accomplished. 
SECTION II.--BRoM POINT JUDITH TO CAPE HENLOPEN, INCLUDING THE 

position observed. Lieutenmt Commanding Woodhull states t tl at the 

COAST OF CONNECTICUT, BIEW YORIE, PENNSYLVANIA, AND PAIlT OF 
DEL A W  AnE .-( 8 ketch .) 
The field-work of this section has been of the usual mi~cell~neoue 

character; parties being occasionally occupied, as they could best be 
spared from other scctions, in filling up portions remainin unexecuted, 

advanced accordin to the ostimates and plans for it at the beginning- 

work ” in +this report. Ei hteen finished maps and charts have been 
published of this section, three of which during the yew,) besides twb 
sketches. 

In the immediate necessity for practical results for our work, it is 
often expedient to postpone uestions of interest, which have a. less im- 

$e incomplete. Of this character is the question of tides and ctirrellt8 
at a distance from the coast, but within thc limits v p e r  to tho hydro- 
gpa hy, the form of the bottom of the sea, and the Are. Sections were 
m ;?5 c two years since for the off-shore ma embracing the space be. 
twmn aa H e d  and Cape Henlopcn, whit Showed the curious result 
af the B U & C ~  and rapid dope of the bottom of the sen., nfter the dcpth 
ofone hundmd fathoms was roached. Thls ycar I have attemyted tho 
other question, and have given the necessary instructions for &le5 soh- 

OT in revision where it has been found necessary. The o T fice-work has 

of the year;. and t f e details will be found under the head of “Oftice- 

mtant bcaring, and yet wit 1 out the solution of which thc survey wal 
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tion at stations within the limits of the samc chart, but the stormy cliar- 
acter of the season has materially interfered with their crccution. 

This off-shore chart being the first of a serics, the mode of arranging 
the details has occupied much attention; and cnch C R S ~  rcquiring Ftutly, 
\and not being a matter of routine, much more tiinc has been univoicl- 
*ably consumed than will be necessary in another chart. Succcssive 
impmvcments hnve been made, rcnclcring the chart more wllurtble, but 
tending to dcla the publication. It is now, however, certnin thnt RII 
.die essential B ata for publicatiori have been procurcil, so thnt n. first 
.edition can be issued ; leaving those refincinents which it is proposed 
.to introducc till a later period. 

Tho itcms in the light-house bill referred to mc for cxnminutian, un- 
der tlric law of March 3, 1861, by the instructions of the Treasury De- 
partment, werc the followin : 

bor, in Long Island sound, in addition to a former appropriation in thc 
act of Scptcmber, 1860, onc hundred rind thirty-five clollnrs. 

‘6 New York,-For n light-house on Plynn’s knoll, near Sandy Hook, 
thirty thousand dollars. 

6 6  For n light-house on the porthcrn cxtrcmity of Gardiner’s island, 
six thousand dollars. 

‘ 6  For tlic completion of two beacons now Fort Hamilton, two thou- 
,sand clollars. 

$ 6  For a boacon on the Sand Spit, in the harbor of Sag Harbor, scven 
hundred dollars. 

( 6  For four spar-buoys ot Firc Island inlet, three hundred dollars. 
‘6 Ncw .Telaep--For a €og-bell at tho Ncwarli light-housc, two hundrod 

-and Sfiy dollars. 
“For the completion of the beacon in Passnic rivor, four spnr-liuoys 

in the same, EL spar-buoy at Mill Rock, and a beacon at the Corner 
Stakc, near Elizubcthtown Point, eight hundred clollars.” 

The  spar-buoys for Firo island having been rccommcnclcd by me on 
the rcport of Lieutenant Commanding Woodhull, tho recommcndntion 
!Was siinply repeated. 

An cixaninntion of Flynn’s lrnoll by thc Li lit-housc Board, raised a 
doubt aa to the expcdi’ency of plncin a li8 t-house on that shoal. I 

for the main ship-channel, from its elbow near thc 6outhwast Spit diad 
h-ougli the Narrows-(scc rc )art to tho Sccrctnry of tho TretLsuty in 

acgncy’a channel, through the mnin ship-chwncl, to tho ran e for 

@wti% chtinnel, thc importance of which cannot bo exriggcratcd. Tho 
’FrojWt includes tho substitution of a beacon 1’ ht for tho Elm Trca ben- 
Con. The two small beacon-lights required - y tbk plnn fir the rnnin 
qhiP*hannel will be screened by die woods, throu h which the rmga 
1 ~ ~ s  will bo cut at Point Comtbrt, (SCC sketch U,’iuo. 6,) on the New 
Jersey shorc ; or artificiall , 80 aa to bo seun on the range, and at a 
nocbrate distance on eac B 4ids only. The samo precaution will bo 
tFken in regard to the Bwash range, so as to avoid confusion fiom muL 
uplying the number of lights. A distinction of colors may also be h- 

6‘ Cunnccticut.-For a can- % uoy on Peafield reef, off Black Rock llrtr- 

*sUggoStCd the dternative of range-lig ‘x ts, simjlar to thc one npproved 

Ap cridix No. 23 ;) one set o E ranges to lend from the entxmsce fiom 

chnn ing courso to northward; unothsr range to lard throug T 1 the 



troduced with advantage. The first range requires the lights to be 
seen at from eight to ten miles, and the second at about six and a half 
and eight and a half miles. The beacon-lights at Fort Hamilton must 
be seen eight miles. 

Items numbered nine (9 to nineteen (19 inclusive, were rcferred t6 
United States navy, assistants in the coast survey, for examination and 
report. On the information received fiom them I reported, (June 13,) 
recommending the buoy on Peafield reef, No. 9 ; a light-house on Gar- 
diner's island (No. 11,) to show a red light; the beacon in Sag Harbor, 

the two beacons ncar Fort Hamilton, New York harbor, (No. 

an the beacon near Elizabethtown Paint. 
The four buoys (No. 14) in the Passaic river and the one on Mill 

Rock were found to have been already placed. An additional buoy 
off Black Rock harbor (Connecticut) was recommended, for which no 
appropriation had been macle. 

My report to the Treasury Department, to ether with the reports of 
Licutenants Commanding Jenkins and Woo f hull, are in the Appendix 

referred to are ublislied rnaps of the coast Burvey, which embrrice The t e 
No. 24, and show the reasons for these. recommendations. 

localities name!, upon which the positions designed for the beacons 
ant1 buoys were marlced. No new surveys wcre required in these cases, 
but merely an examination of the localities with the charts in hand, by 
persons acquainted with the details of such work. 

The different operations in this section will be briefly noticed in their 
order: 

1. 'The triangulntion of the Hudson river has been continued by 
assistant Edmund Blunt, aided by Lieutenant Joseph S. Totten, United 
States army, assistant in  the coast survey, and during n brief pcriod 
by assistant W. E. Greenwell. The connexion with the former trian- 
gles was made through stations Diddery and Buttermilk Hill; the 
scheme hss been extended to Bear Mountain, see sketch B.) This 

the Chesapeake, was temporarily withdrawn from Section 111, during 
the part of the season unfavorable for primary work there, and hag 
made the following determinations : for prlmar triangulation 49 an les, 
and for secondary triangulations 213 angles, tave been measuref by 
2,357 observations. 

The work in the Chesapeake was resumed in November. 
2. Thc following observations were made for tlie coast survey at the 

&servator of the C c n t d  High School, Philadelphia, by Professor E. 
0. I<end$ for lonqitude: 

6' Forty-five transits of the moon have been observed, of which twen- 
nine were of thejrst  limb, and sixteen of the aocod. I n  most CaRB 

g r  mool1-cdminating stars were observed, and t19 many of the funda- 
mental stars as were necessar for the determination of the corrections 
of the instrument, and that 0 f y  the c l o c l ~  The number of occultations 
observed during this period is seven. This is a smaller number than 
usual; and it may not be improper to say, by way of explanation, 
&at during the first half of tlm year (1861) the prevalence of cloudy 

Lieutenants Commanding 1 hornton A. Jen L 'ns and B'hxwell Woodhull, 

for Newark light; the beacons in Yassaic river (No. 14;) 

pxty,  having supplied points for the hydrogr;ip 6 y of the entrance to 
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evenings was unprecedented, as far as my experience hoes. The te-  
ginnin and end of .the solar ecli se of July 27 wcre successfully ob- 
8crvec !? here b Mr. Riggs and d. Mason, the former using the ninc- 
feet e uatorial and the latter tho two-and-a-linlf-feet D ditic telescope. 

$ 6  I 1 ave, also, with thc assistance of Mr. Andrew d s o n ,  complcted 
the reduction and copying of all the observations made at this place 
Qp to the close of the year ISGO, and have forwarded them to tlic o%co 
Of the Coast Survey, The work of reducing the obscrvations of 1861 
is in such a state of forwardness that I shall be able to et thcm ready 

tained from January to June inclusive, will, as requested, be sent to 
Washington in a few days, for comparison with hlr. Daviclson’s at Son 
Diego.” The closin8 remark refers to the immediate use of thcsc ob- 
servations in determining the longitude of the coast survey stution ut 
Ban Diego. 
3. Assistant J. B. Gliick executed in July the minute topogrnphicnl 

surveys required to determinc the location of ran e l’glits for tlie tnain 
shipchannel and for the Swash chnnticl into New % - I  orlr harbor. Tlreso 
Were macle at a ver trifling expense in consequence of the kindness 
of thc collector, d g h  Maxwell, csq., in permitting the use of the 
revcnue cutter Taney, and of the romptness of‘ Captain Itudol 11 in 
rendering us assistance. For Mr. 6 liiclr’s report, see Appcndis &. 23. 
the changes in t x at point; and pcrmancnt marks, of a suitable k i d  
were placed, ns recommended in a report of‘ a previaue yoar, by assist- 
ant 13. L. Whititlg, by which the changcs may very readily be nscer- 
tainec.1 from time to time. The re-survey was m:dc undcr thc immc- 
dinte direction of Mr. Whiting, by Rlr. Et. M. Bache. Thc results wa 
shown in coiinexion with those of former years, on sketch 13, No. 4. 
6. The verification of the hyclrogrnphy rcrfuircd for the third, or 

Wstern, shcct of thc chart of the south sidc of Long Islrriid was exe- 
a t c d  at the close of hfay last by Licutcnnnt Commanding Mmwcll 

it in tho 
v ( r , o c i ~ ~ ,  United States navy, assistant in the coast survc 
schooner niladison. Thc work extends fiom Ncapmgue to Iontauk 
Point, (sec sketch €3,) and was cn.rricd out about ninc miles fiom the 
shore. The area was 11.7 squtirc miles, in sounding which, 332 miles 
Were run, 4,600 casts of thc load made, and 423 an lcs for losition 
mccisurec1. Tlic party was tlicn trnnsferred to the fivineyarcl sound 
for tidal and current ObscrvtLtions, which have been :ilroitdy rc ortcd 
in connexion with the other work of Scctioii I. Professor Penc J; lcton, 
United States navy, assistant in the coast survey, assisted in the mcas- 
urcmcnt of nnglcs fiom tlic shorc stations, rcquired in this work. 

0. L)eficiencics in the h drogrnpby of tho entrnnce to Connccticut 
having bcen re orted Licutcnnnt Commanding Woodhull w US 

instl-cted to rocee B there cnrly in thc scRson, and aitcr filling U p  tho 
Work require , and examillin the bar at the entrance, rocommcndcd. 
It re-stlp’ay, which was nccor in& directed. On completing 111s work 
1x1 section 1, (h drography of Newhuryport harbor, R l 0 . 8 S d m w , )  tie 
y d c d  to B onnectjcut river, of the entrance and, bar of which he 
1P made B cnroful survey. Ae soon as the soiltidings are plotted, 
@ailing dircctions will be published, mtd the sheet reduccd for engraving. 

for your use soon after the close of the year. The resu P ts of those ob- 

4. A re-surve has just been made of Snncly Hook tbr dcterminin 

8 B 



A record of the tides, day and night, wds kept here. 
7. The removd of cmmn of the reefs in the dangerous paesage of 

I3ell Gate havinw been resolved upon by enter risinq citizfens of New 

before an$ after these o erotions, and that the changcs in the h y d m  
p p h y  of: the passage s { ould be carefully noted. Lieutenant Wash- 
lngton A. Bartlett, United Rtates navy, assistaut in the coast survey, 
was deteiled for this purpose, and made minute surveys of Way's reef, 
Pot Rock, the Gridiron, and Hdllet's Point; the first two being macle in 
October after the first bkstings, and the second before any such opera- 
tions hiid bcen attempted. For his reports, see Appendix No. 66. 

T o  the erseverance and ur ency of' Ebcn Meriain, esq.;of Brooklyn, 

o l d 1  of' Mr. Maillcfert in Bubmaririe blasting, the city of New York 
will owe an undertaking which has already so fiir succecdccl as toa 
render it almost certain that the dangers of this formidablo passage 
may be essentially diminiehed, if not cntircly removed. 

'I'he Const Surve chart of Hell Gate, and its approaches, will be 
modified in aecor B ance with the changes wliich may be dcvclopecl, 
and thc first edition will serve as a historical record ot' no srnall value I 

nnd ititcrest. 
6 .  Licutenant Commanding S. Swnrtwout, United States navy, aa- 

Ristant in the coast survey, was detached with the brig Washington, 
for a short time, to mnkc the hydrographic survey of the vicinity of, 
Cox's ledgo, which is some twenty-one milcs from Block island, 
Thirty-four miles of' soundings were run over, and siuty-eight sound- 
ings proqured, in from 1G to 24 fathoms water. 

orts hwe been received from the Hon. H. C. Mur hy, 
names upon the Coast Gurvey mnp No. J., of l!ong. 

d i n g  both shores, giving the orthography ant1 deri- 
vation of some 270 names. This is in continuation of his rcporis on, 
eheets Nos. 2 and 3 of the same map. 
10. In m report of 1849, I noticed the operatione for detertnining," 

by telegrap Tl , the difference of longitude of seaton station (Wnshington) 
and Western Reserve College, with a view to render avallnblo for fie. 
longitude of' one of the Coast Survey stations the elttborate series of 
moon-culminations observed by Professor Loomis, (now of New York 
University,) between the yeare 1838 and 1844, 

It was tound itnpracticalde to transmit the signals to and fiom 
Wnshiiigton, liut fkom and to Philadelphia the telegraphic connexion 
\vitb Hudson was complete on several nights during tho time ,get apart[ 
for thc work. 

telegmph and other observations have since heen reduced uil&r 
tlle direction of assistant S. C. Walker, who deducos fkom ttlcln tist 
lonpnitu(1c of' the obsLr of Wc~tern Reserve Collcge, lIut1son, 

11. The results of the observations for difference of ]on ;tude be. 
tween the Fjeaton station, wasbington, and the High Bcboo~' obson'a- 
tory# Philadelphia, made in the summer of' 1849, have bce;l COM ubd 
by assistant 8, c. Walker, or under his immediate directbn, $ l q s  

Yorlc, it a peare% desirable that the reefs shoul s be minutely examined 

the libem I! Ity of Henry Orinne Fi 1, esq., and others, of New Yorle, and the 

\vest of' the High ' SC 001 obsorvatory, Philndclphia., 26m, 6,7@, 



consisted of the exchange of chronometer signdB3 and of; star signnh, 
a d ,  with the weights assigned to thc diffkent Cl!UW3fI of observrttions 
by Mr. Walker, give thc difference of longitude 7m. 20.90s. 

SECTION’ III.-FROM dim HENLOPEN TO CAPE HENRY, INUJDING~~ 
OF DELAWIIIZfa, MAltYJiAND, AND PART 0IVXltQINIA~-  

Seven land patios have been employed in this section &ring the’ 
eeason, either in whole or in part; one, a double hydrographic party 
throughout, and another for a artion of the season, The astronomicid. 
pbservations 6 r  connedoq of t  $ e Capitol with the coast have been fin- 
1shed; and II. scheme devised, after roconiirtissance, for conaexion of. 
the Chesapeake with the seacoast triangulation. The pxbiary trimgu- 
lation of thc Cliesapcake has been extoiiclrjd from the limits of last year: 
towards the Caps,  at which some reliminary determinntions have 
h e n  made, embracing in area tnore t g un lidf of all that remained to. 
be completed at the tune of my last year’s re orta 

The system of connexion, by telegraph, .o?Washiugton with distantr 
oints of the coast for diiferenca of longitude, has been p1wxzutecl.I 

khe secondary triailgulation has estendcd along the pciiinsulut of Vir- 
ginia, fmin Cedur idand to ltogue’s island on the Atlaiitic oomt. The 
)Opograpliy of the Patapsco river has been rcvieed. Other topograph- 
1c~l.l surveys haw oovercd part of the acacoust of t h  penuisulu of 
b y l a n d  and Virginia; and Loth shorpe, with tho islands of tlie Ches- 

inoke sound on the east, and 
nnock rivers on the ivest. 

the line, to within about forty 
ytant shoals on the coast, and 
eleven miles. They haw like- 
: uncl n s ecid surmy, of which 
iercwith, 7 ]as furnished valuoblo 

es (middle ground) of that bay. 
ustcn’s station, near Georgetown, 

and Sunc by my party, far the do- 
I. Ffagnetic observntioiis were also 
e accondwsy trimglee measured, ton 

thc survcy down tlie ~UOIIWG. The ob- 
iny immediate direction, by sub-assistant * 
]lowing table shows tlieir number a d  

u.nced dong tho outer s11ore ’Of 

which they were madc : 

nsit yo. 4, (Troughton & Siuulls,) 108 observations on I 

. NO. l4 (Troughton & Simme,), SGG ob- 

lite, C. S. No. 1, (Troughton’& Siinms,), 

ter C3 S, No. $,.by Jones, 77 &aer- 
ntensity, declinometcr C. S. No. 1, by 

1 )  a 



€3 c. 3. 
Jones, 3 sets on three different days; dip, I.O-in& dip-circle by Gam- 
bey, 3 sets on,two dxerent days. 

The stars used in the latitude observations were selected from the 
dve-year catalogue, for which we are indebted to Pro- 

fessor Airy. 
. The micrometers of the zenith sector were compared with the divis- 

ions on the limb of the instrument, giving the same resulting mean 
value as was obtained last year. 

The  azimuths were in part observed at elongation and in part at cul- 
mination, by the method referred to in m last report. They were re- 

gomery cwnty, Maryland,) and the angle between the inark aid the 
signal at goper’s was measured by the micrometer. 

During the months of July and August, moon culminations were ob- 
served at the Seaton station by Mr, 5. C. Langton, under the direction 
of assistant 6. C. Wrtlker, by the galvanic method.” In his annual 
report, Mr. Walker brin s up the results of the investigation of the 

wave time) to the present date. “The results of our experience tb 
October, 1850, were then stated to be- 

‘‘ 1st. That the average of all our cxperiments to that time indicated 
a velocity of propagation of the galvanic wave of 15,400 miles per 
second in the iron wires of a telegraph line, 

~ 2 d .  That the velocity of‘ ropagation through the ground appeared 

During the year, thrce new results havc beeii added to the foregoing, 
two of them obtained incidentdy while determining differences of lon- 
gitude. ‘She first, between the Seaton station, Washington, and Ports- 
mouth, Virginia, whon the distance through the wires was 2G8 miles, 
and through the ground 180 miles; the second, between Charleston, 
South Cadinil, and Gavannah, Georgia, passing through Augusta, the 
length of‘thc circuit of telegraph wires being in this 447 miles. In tho” 
third, from Cincinnati arid back, thc circuit consisted of 840 miles of 
iron wire, tIiere being no ground connexion. From a comparison of all 
the results, Mr. Wnlkcr draws the conclusion that the time of traversing 
16,401 miles is o n ~  second. As these experimcnts have attracted much 
attention, at home and abroad, among scientific men, and afford the 
data  for examination of‘ questions in regwd to the propagation of the 
galvanic influence which are of‘ high interest, 1 have placcd*Mr. W a l k  
er’s report, entire, in tlic Appendix No. 25. 

TkJo telegraphic operations ibr clctermining difference of longitude 
between Scaton station and Forbes’ point, North Carolina, and the 
general arrqpment for those between Charleston and Savannah, were 
under the charge of‘ assistant Sears C. Wullccr. An account of thsao 
has been given, in thc proper place, in Sections IV and V. In addition, 
he has been industriously occu ied in reducing and superinteiiding tb0 
reduction of his tclegraph resu .f ts, and of the longitude observations of 
others, 

ferred to a mark placed nearly in the Iy ine to Soper’s station, (Mont- 

rate of’ transmission of t fl e signals through tclegrnph lilies (galvanic 

to be less than two-thirds o f t  1 e velocity in the iron wires.” 

* 4 

* Thin ia termed g y  Mr, Airy, the htronomec Royal of Great Britain, the ctdrnerid 
method.” 
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During the year, the tele rnph work of 1846 and 1847 has been 

now mports the discussion as final. 
Tlie work of 1845, betwecn Washington, Ncw York, and Cambridge, 

has also bcen finally discussed, and the geodetic Eorrections applied. 
That lxtwcen I’hilodclphia and Cincinnati, in 1849, Philadelphia and 
Hudson, and SeatvKl stalion and Charlcston, in 1860, is also reported as 
complete ; and the rcsults of observiitions of moo11 culminauons and 
occultations at Hudson, by Professor Loomis, ham been used in deter  
mining the longitude of Cambridge. 
. The following extracts from Mr. Walkcr’s annual report will show 
the progrcss of the computations of moon culminations, &c., under his 

“ ln  the course of the last year additional corresponding moon culmi- 
nations hiive bccn found for hIr. Hilgard’s work at Sand key, Florida, 
Section VI, a d r e d u c e d  and rcportcd. 

Tho observations of‘ assistant Davidson, at Point Conce tion, 

an cf compared with those made at Z’hilnclelphia and Csmbrid w. Tlm 
longitude of Point Conception has becn obtaincd and reportek” 

“No progrcss has been msdc in thc further reduction of tho collec- 
tion of‘ occultations aiid eclipses of the coast survey. I recommend 
that thcsc be comparcd and rcducecl, with the recent improvements in 
the lunar rheczy, in particular including that of &frb Myers Fisher Long- 
streth, of I’hiladclphin. 

(6 T11o worlr of rcclucing thc moon culminations of ttie const survey 
has been continucrl by Professor Pcndlcton, with tho assistance of Pro- 
fessor Yulce and Mr. l i c h r .  Nearly all the work at Hudso11, Ohio, 
h i ~ s  bcen reviscd ; and in instances where Lieutenant Gilliss, United 
Sttitcs navy, and Profcssor Looinis differ, a triplicate coinputation is 
madc. A part. of tllc work of Licutenant Gilliss, United States navy. 
has hccn submittcd to a duplicate computation. 

‘‘ Professor Pendleton’a work has bcen, thus far, limited to the yeam 
1841 and 1846.” 

“ Corres ondin6 obscrvations of moon culminations only have been 
hitherto rc s uccd, in consequciicc of the state of the lunar theory. Tho 
recent improvements in that theory by Hitiisen, Airy, Longstroeh, n d  
pcirce, makc it dcsiro.blc to coinpare all our observed moon culmina- 
tions wit11 tllcory alone. ~ l i c r e  corms )oncling observations are avail- 
able, it is well to compare also with o t servation. It mill scrvo as a 
tfst of tlie recent improvcmcnts, nnd may, perhaps, m v e  to mhmw some 
k h t  on tlie discrepancy which now cxists bctweeri tlx, bugitudc bp 
moon culininations and by chronometers. 
We arc relieved from the ncccssit of rccrucing the numerous ob- 

servktions of the recent solar cclipsc, y the amateur computations of 

Referring to the resulta of the various chronometer expeditions, 
since 1844 by Mr. Bond, director of IJiarvard obsorv‘atory, 

discusscd by him, using the Q est values for personal equations, and he 

cl1arl;c : 

Up cr Cdifurnin, section X, of moon culminations, liavc been re 1 uced 

c # IP e * e * e 
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incl~dirig the special expeditions of the Coast Survey to Liverpool, Pro- 
fessor Walker remarks : 

‘‘1 am convinced that there is no possible interprctntion of them 
which will place tho rcsults below his reported valuc, 4A. 44m. 30.1s., 
for the longitude df Harvard observatory fi-om Greenwich observatory. 

‘6 The longitude of‘llarvarcl observatory, by moon culminations a t  Har- 
yarr] observatory, Dorchcster, Hudson, Willtcs’ observntory, and the 
Washington observatory, comes out very uniformly about 411. 441rL. 28.4s,, 
leaving a discrepancy below the results by chronometers of’ 2.78. This 
discrepancy will, I hope, he clxplained in timc by persevering efforts.” 

Mr. Walker gives an ihstract of’ his report 011 longitude, which will 
be found in Appendix No. 2G. 

A meteorological register was ltcpt :tt C:lusten’s station, by Rir. B. F,. 
West, recording, for thirty-two days, o1)scrvntions for ternperature of 
the air, moisture, atmospheric pressure, and the hrcc, aiiiouiit, and 
direction of winds and clouds. 

Recannuisfiance, primary triangulation, &c.--Rla$or Henry Princc, 
United States a m y ,  assistant in the coast survey, made, during tlic 
earlier part of tlie season ernbraced in this report, i ~ n  extended rccon- 
naissancc of thc eastern shore of Maryland ond Virginitp-tile purposc 
of’ which was to arrive n t  a mode of connecting the secondilry tritin- 
gu1;jtiori of the Atlentk sllorc with that of the Cllcsa xukc, TIIO rclsults 

high up tlic pcninsuh, for want of‘ suitabk i i ~ i t u r d  elevations for sjgiials, 
and on account of the 11cavy cutting involvtd in the usc of any st;ilioi1 
on the main land. It tlicrcforc appears ; ~ d v i ~ i ~ b l ~ ,  ils it is rcportcc,l 
practicalde, to make thc conncxion by obscrviiig fiom islaid stations on 
either side-upon Drummondtotvn or some point whcrc tlic pciiinsula 
is narrow-or to postpone tlic conncxion until Cill>e C harlcs is rcaclicd 
by the Chesapeake and by the outside triairgu1:rtions. 

From this rcconnaissunce, hlajor Priiice passed to that of PrLmplico 
sound others of‘ importance. 

Assist;int Edinurid Blunt, with a party for primary trianguliition, was 
engngcd in the lower part OF Ch(:siipc’ilkc 1);ly fi?r the grcntc:r p r t  of 
three months, Junc to August ; :ltLeIVilrtls proceeding north for tllc 
triangulation of the Hudson rivcr, and rcturniilg to this wctioii in No- 
vember. Mr. Blunt’s operations in this section wcrc tlie o1)scrvntions 
for triimgulation arid the rc8colln:lissanccs :q)r)wPri:jtc to forin i1 juclicious 
scheme, and to cstablisli points fhr h y d ~ ~ J ~ ~ i ~ ~ ~ l J i C ; l l  iind topc~gr;lpliic;~l 
purposes: The trinnguliition of‘ tlic HOiJ 6011 cstcnds fi.oin Wolf‘ ‘rr;ip 
stallon (Intermediate hctwccn York ;In(] ~klpl)i~lJi~rl11oCk rivers) soutjl 
tow;Lrds the entrance of CIiesapcaIx b;iy, (it which soIiic prclilnirlury 
determirmtions WCI% made. A ref’crcncc to thc gerlc~iil slrctcll C, will 
show tbut it h : l ~  adopted as primary points the princjp:~~ c;jpcs tjnd 
ligllt-11ouscr;. Care was talrea in all c a ~ e e  to mark tllo Ijuiilts used in ;1. 
permanent manner for future reference. 

8tiltjStics of‘ Mr. 3Aunt show 18 primary anglrs lnC;1SUrCd7 and 
G7 othcrs-jn all, 136 SCri(!s of ZLrlglCs WCI‘(: mcilfiL1rc(J by 1,478 obser- 
vations. Tile ~(:;LS~II’S work covcrcil an ikrcn of‘ 400 square miles. 

rYecondary Iriull~ukriion.-AsE;ixtant J o h  1P:irlcy hns couliiiuod tlljs 
portion of the work along thc outer coast of Virginia. His party, en- 

* 

of llis cxamina tion sliow great difficulties in in:] \ ring the collllcxion 

’ 

1 
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$"gccl during October and November, 1850, rtnd June, July, and Au- 
gust, 1.861, suspcndcd o erations at tlie end of August oLaccoukttXsLf.-.,. 

drawal thcy hn.vc been occupied in  the computation of previous work. 
Tlic tria rigulation 1111s been continued (sce sketch C) fioin Joynes' 

station, ncilr .Drurntnondtown, Accomnc coiiuty, to Sand shoals, oppo- 
site Ettstville, in Nortlintnpton county, Virginia, and within about 18 
lnilcs of' CilPc Charlcs. It covers :in area of' 150 square miles, "by 
thc occup:ition of 10 stations, with 42 angles, and 1,100 intersections, 
0 1 1  61 lilies of' sight." 

Rlr. Vurlcy utlds that, nt the request of thc Fifth Auditor, Mr. Pleas- 
anton, $ 6  a. point has l~ccn incidentally established upon tlie public reser- 
vation fhr i i  light on Hog island, in Northampton county-su+jcct to be 
received c i s  the centre of the proposed light-housc ; which point, if nc- 
ccpcd, will Ii:.ive ileterinincd the la titurlc nntl longitude of' tho same." 

Assisti~~t Fnrley W:IS :iidetl by hlr. Gc01.g~ H. l 3 : t , p d l .  
l'cy~grnliht~, (sketch C.)--l'oltr plalic-tihle pilrtics (one of wliich 

\vas tloublc) have been in tltc field during the avuilablc portions of the 
year. 

1. After llic clntc of' my rcport of' last year, and in April, May, 
a11d Julie  of tlic? prcsent ycnr, assistant 5. 13. Gluclr contnincd the 
rcvisiori of the topography of' the  sliorcs of' tlie l'ritapsco. I-Iis sheets 
coni1)rise tin areij. of 26 squflre milcs, rtnd an cxtcnt of' shore-line of 98 
milcs. The Coast Survcy scliooncr Nnurilus was assigned ns a means 
of' transportation for liis party. Mr. Gliiclc is now (October 16) under 
instructions to rcturn to this section fix tltc complction of' tliis work, 
tyliicli is csscntid to the y!:liciition ot' the chart of Bdt imow 1i:irhor 
and the Piitnpsco rivcr, R IC id dclaycd by circumstances which could 
neither be forcwxn nor1 control 9 cd. 

2. A tloublc tolmgr:ipliic:d p:my was in  thc field under sub-assistrutt 
Jolm Seib until the 1:ttc:r p:irt of'Dcceniber, 1860 ; WIS tlien cwcupicd 
in ofIico worl;, :tnd rcsu~i~cd its field clutics in hlay, 1861. Sub-assist- 
ant 8. A. W:hwriglit rcturncd to this party iu August, liaving bccn 
meiintiinc in section V. RIr. G. W. l'nrrish atid RIr. Joliii €I. Wise 
hnvc hccn iiidinq Ah. Scaib. Tlie party have h id  iu use the Const 
Srirvcy sclioonerhVi~vc. The topogr:ipliy csccutcd tliis season in the 
Ctics:tpc:tke biiy, inclurling the interior of llic coas~ brtwcen the Poto- 
lniic and 11;t p p h i  mock rivers, clstcwls ovcr tho lnttcr, and dong the 
cihore to w i t h  t i  iL.w iriilcs of York river, imd 011 the opposite coast 
covcrs tlie sliorc and idit1lds kom the imnicdintc: vioiiiity of' tlic hIrir - 
land litie soutliwnrtl to i L  point ilbout J.5 iililes fkom Capc Chnrles. b H r. 
Seib's account of tho ~ I Y J ~ ~ M S  and g(~n(w1 chnracter of t'ic work is 
given n ~ o w  in  dc;tuil, by refcrcoce to r l~c  nuinbcrv of tho phc-table  
sheets, as fbllows, (YCC fiencwil slictcli C): 

Sheets NOS. 40 i ~ i i t l  41, (wcstcrn shorc bctwccn thc Potninac and 
Rcrppahannock rivers,) ;~nd  Nos. 42 :I nd 43, (cnstern sliore and is1:mds 
of Pocomolte sound, :ind thc ricighboritig portion of' the Chcstyejke,) 
Wcre cornpletod tluring(tlic fir11 nrid winter of 1660. 

fihects Nos. 4(j and 47 cmbrncc tlic survcy of thc m:iin sliorc of 
Che~t.~pettlie Imy, firm Windinill Point to Wolf 'hi), tlir shoro ot 
the mouth of tho Rappuhannoclr, on die north far three miles, atid or. 

.&S~~JI~  lput returned to t fi e ficld in OctoIier. I n  ~ I I C  intervals of with- 

'I'heir opcrations have been us follows : 
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the south for two miles, with the topography of Hill’s bay, MiIforJ 
Haven, Gwinn’s island, and Stingray Point. 
elevated, intersected b creeks, coves, and ponds, and thickly set t le l  
No. 48, embracing t 1 e main eastern shore of the Chesapeflke bay,, 

from Sandy Point to Ilose Mary, furnishes its topography, and that of 
the creeks included. Tho country is in part even and swampy-in 
port sandy and slightly uneven. The banks along the main shore vary 
fiom five to twenty fcet in height. 

No. 46.-This sheet is corn leted, comprising the shores and t o p  
graphy from Sykes’ island to 8cep creek. A portion of illis work was 
executed by Mr. Wainwright. 

Nr. Seib furnishes the following statistics for the year : 
Shore-line of’ bay, sound, creeks, and coves. . . . - - -433 miles. 
Area of country.. .. . . . . . . . . . . 91 s uare miles. 

The office-work of the party (in which Mr. Scili and Mr. %ainwriglit 
were occupied during the winter and spring of‘ 1881) consisted in ink- 
ing and lettering the plane-tablc sheets of the previous season. 

3. The statistics above even  do not include the separatc operations 
of sub-assistant S. A. Wainwright, who entered in August upon the 
topogrnphy of the en stern (Chcsapealic) shore of Virginin, having bcen 
previously engaged in another section. His work for the seawn, u to 
October, is embr;Lced in thc planc-table shret NCJ. 45. It extends rp rom 
S kcs’ island to Guilford S I ~ I I : ~ ,  along 448 ndes of shorc-lint. Mr. 
dainwright is going on with Pocomokc sound, and will pass, if practi- 
cable, to the westcrn shore of Virginin, bcforc thc close of thc season. 

4. Assistant G. D. Wisac, after closing his work on the coast of South 
assed, May 8, to the survey of the Atlantic coast of Mary- 

by the sickness of Mr. Wise and somc of his mcn. 
The scason’s work is included between Lonesome Hill station, on 

the coast of Maryland, near the Virginia line, and Chincoteague inlct, 
Virginia, extcnding over fourteen miles of coast, a10116 fifty miles of 
shore-line. The area ernbraced is twcnty-five s uare miles. 

Assistant Wise returned to the field, and tool charge, October 16, 
of the party on the Atlantic coast of Virginia, whose operations I am 
ncxt about to notice. 
6. Mr. W. M. Johnson having bccn engaged from Deccmber, 1860, 

to June, 1861, in Section VIII, as aid to assistant Qrcenwcll, and sub- 
sequently in office-work pertaining to that section, was transferred, 
Ailgust 12, to a party in Section 1x1, (thcn under flub-asBispant 5.141. 
Wampler,) of which, in a few days after, hc succeeded to the Ctlar re. 
His work# up to October, embraces Wallop’s and Assawnman i&& 
and a portion of Matomkin, extending south io the point marked South 
Gwgathy, on the seacoast of Virginia, running inland a mile and a 
half, or two miles, (fm enough to give an accuratc idea of the topo 
raph of the entire *back country) and being the co~~tinuation souti- 
WarJ of the work Just reported as executed by assistant Wise. It  
embraces an area of‘ 21. sqndre m i h ,  and mftcnds along 66 miles of 
shore-line, and 6 of roads. 

On the eneral character ofthis portion of thc coast, Mr. Johneon re- 
marks: “%he main land is about twenty feet above the level of t b  

The country is slight1 

-. , - -. . . . -. . - 

land arolina9$ and irginia. The party was broken up about the iirst of July, 
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h e m ,  sloping gradually from the water’s edge. Bctween tho islunds 
end tlic main 1:mcl lies a body of marsh, intcrsectcd by numerous 
creelrw, bays, &c., and which is overflowed nt every high water.” 

~~drog?.uiil~2/.-Licutenaiit Coinmanding John J. hlmy, United States 
~ ~ a v y ,  assistant in the coast survey, litis prosecuted, during the greater 
pprt of the senson, the outside hyclrography of’ tlie seacoast of Vir- 
ginia: The steamer Legal4 and tlie schooner Graham, belonging to 
tlic coast survey, havc bccii plnccd under his coinmii.nd for this s e r v b .  
The state of tlic season rendering it daiigerous to continue outside work 
jvith the stcamer, the vcsscl and ~ m t y  weiy? tronsfcrred early in S e p  

of such light draught as  easily to secure shelter in the inlets, was lei cii ternbcr to the hydrography of Clwsapeulie bay. 

outside to do sotne iilling u p  and iinishing off with hcr boats-tficnce 
to ?,ass to the bay, and carry on tlic inside soundings thero. 

1 hc cliaracter and progress of tlic work may be gathered from the 
sketch C, No. 3, (on wliicli it embraces the coast betwcen the points 
marked Lonesome Hill and South Gargathy,) and horn the following 
descri ition by Licutcnnnt Corninanding Altny : 

‘$1 f mvc completed tlic outsidc work down to South Gargathy, and 
in a direction southenst by east fiom this point, a distance of eleven 
milcs seaward, wlicre the tops of the trees in a clear day can just be 
sccn fiom the deck of the stcnmcr-the land being very low ilbout 
bere. This makes for my outsidc work this s c i ~ o n  cighteen nnutical 
milcs of in-shore soundings by the coast to thc soutliward; and twcnty 
milcs from the southenst point of outside soundings last year to their 
terminution p in t  of this year. 

6‘ The seitsoii’s work has covercd C1iincote;~guc shoals, and been 
brought into smooth, rcyp1a.r soundings, which continue clown to the 
Chesapeake bay, Tlicsc Cliincoteaguc shoals :ip car to be the tcrror of 

quiries htrvc been m:itlc of us respecting their survcy. Tlic soundings 
Which cnibrnce all of’ tlicse sliods urc tiow completed.” 

Tho hydrographic work ill Chritsnpe;ilrc bay, resumed by Lieutenant 
Cornnianding Almy, Scptcmbcr 80, was continued uutil late in ,Novem- 
ber. Its progrcss is thus dcscribcd, (soc also skctc1i c : 
fiu: down as a strciiglit line A r:i~vn-wl~icli is very nearly due east and 
West-from Wiuclinill oint, (poiut of triangulation,) on the west side 
of the bay. ‘rhcn sout F I of the east rtnd west line, on tlie west side of 
the bay. Tlie soundiiims lirtvc bccn complctcd as fur down as Wolf 
rrap, (point of triaiiguLtion,) niitl 011 a liiic due east from this, US fm 
as the incridinn of 760 04‘, wIiich is about two-thirds of the way B.CWSS til? h . y  fi.om tile west sicIc.” 

rhe following statistics of the work are reported by Lieutenant 

Seacotat work. Baywork. 
247 

28,610 
649 

Tlic Gralinin bein 

all navigators wlio hive to pass mywhcre new t F irni;  aiid frequent, in- 

‘6  The soundings in Cl1es:r )cdm h y  lirwc bcen entire 1 y complctcd as 

Col~lmanding Alniy : 

*rea soundccl, out, square iniles . . . -. -. . -. . . 28G 
NU+mbcr of soundings inuclc by steamer and boats 

In from 1 to 17 fi~,thoms.. - -. ._ . . . . . . . . - - .. . . .31,052 
Lens11 of lines mi in sounding, nautical miles. . . . 1,192 
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Seacoast work. Bay work  

Number of angles takcn for hydrographic positions 
by theodolites . . . . . .. .. . . . . . . -. . . . . ,.. . -. . . - 4,589 2,187 

Number of ditto by sextants. .. . _ _  .. . . . .) __. . -. . 1,425 1,594 
3 2 

Number of current obscrvations taken. . -. . . . . . 129 255 
Number of tidal observations made. . . -. - . . . . . - 2,GGS 1,187 

’ In the outside soundings, 27 differcnt specimens, and in tlic inside 
13, have been obtainod and placcd in bottles, in clu~~lic:ite, providcd at 
the Coast Survey officc. k sketch of’ the outsidc liydrogrnylry, cxc- 
cuted by Lieutenant Commanding iklmy, will be yublishctl immc- 
diatcly. From thc jndications nffbrdcd by t h  track of threc bottles, 
which were thrown overboard b Lieu1 onant Comnianding Almy a t  
different times, with datcs markeg and wlricli 1invc since ~iccii pic~wd 
UP, it would appear that there is il gcncrnl southvcstcrly currtnt set- 
ting dong the eastcrn (Atlantic) coast of Virginia, but quitc moderate 

Number of current stations occupied.. . . -. .. . . . . . 

in strength. 
On his return fi-om Scction VIII, Lievtcnant Commnndinrr B, F. 

‘ I  

&,nds, United Statcs navy, assistant in thc const survey, was tljrwtcd 
to cnmmcnce the survey of the npproachcs to the Cliesnpcalw ; :i.nd tho 
steamer Wnllrer, which lie had used in Louisiana, requiring rqxiirs, 
thc Coast Survey schooners Pu’autilus and Meredith were amigned for his 
work. The arrangcmcnts fbr thc transfcr of’ the crcws of thc vcssels 
were made by the 13th of Augusf, and the work continued uritil tlie 
close of September. The fbllowing cxtrnct from the rcport oi‘ Lieu- 
tenant Commanding Sands will s h o ~  tvhilt has bcen acc:oinplished : 
6‘ As the season was so fir advnnccd that it. was not probable we would 
have much good weather to complete any particular part of‘ thc soction, 
I determined to run as many lines of souridings as possible ovcr tlic 
6 Middle Ground’ between the cnpes, confiiring myself’ to t l ~ a  shoal 
Water, as that p r t  was least known, cvcn to tho pilots. 

’6 The weather was not fivorablc to vcry cxtcrisive work-thr: east- 
erly winds, prevajling, made it ficyurntly too rou@i for sounding ; but 
we succeeded in riiiiriirig two liundrcd : ~ n d  sisty-cight rriilcs of sound- 
ings, and in moking tcn thousand two huiitlred ; I I J ~  IlJir’t -eight crists of 

ration of a purt of‘ tha t  grc;it thoroughfiirc hitherto so little 

occupied for preliminary current stations ; the wonther prevcntiilig fix- 
ther observa.t~ons upon the currents, ns was i’ritcndcd. 

“ A  short season of smooth wcather would Cnolile us to finish this 
interesting portion of the approaches to this cxtensire bay, 11, knowledge 
of which would bc of the grcatest importnnca to tlic coininercc of the 
C~lesapc;rBe and Jmcs  river. The unfhvorablc werrtlic~r .woultl not 
aclrnit of so cxtcndcd i~ survcy O S  to cnnble mo to in:ike rcli;~hlc sailing 
directions ; but the publicntion of 0. prClimkJary s~rctch of‘ the wor1~ doile 
would prove interesting to the commcrci:il commuiiily.” 

Thc rccommenda tion with wliicli the cxtract closes h n s  been odopted, 
and the sketch will be reduced ;ind engraved to :tccoml)nny tliis re ort, 
(sketch C, No. 2.) It  is due to Lieutellant Commaucling Sands an s his 

tho lead in an area of‘ sixty-five squ;~re miles, wliicli wil r show the gon- 

e tides werc n1)scrvcd nt two st;iticms, ;ind two positions 
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Oregon inlet, which has been watched with interest a5 holding oat 

hopes of a new entrance important to the navigation of Aibemnrle and 
Pamplico sounds, does not, in its present state, aEord much encourage- 
ment to such an idea. 

The haxbor of Beaufort appears to be less liable to deterioration than 
other points on this part of the coast, and may be pronounced equal, in 
its security and natural fiicilities, to any port ofour eastern coast south 
of the Chesa eake. It allows 17 feet to be carried in at low water. 

appears to have been heretoforc but littlc corrcct knowledge,) and of 
the approaches to the bars of Capc Fear river. The dcwription of‘ the 
shoals and channels, and the rccomnicndiitions on the su1)ject of liglits 
and buoys, resulting from this examination, will be found at lcngth 
under their proper head. A survey of Cape Fear river, intcrior to this, 
is also in progress. 

An examination of I-Iattcras inlet has been made, in refcrence to 
which it is reported that 6‘ No important perceptible changes had takcn 
place on the bar or in the channel, except new the anchorage; the 
sand and spits had become better dcfined, and thc :]rea of thc anchor- 
ing round had increased, with a grcatcr depth of watcr as far as tho 

bulkhead was found.” 
The decp-sea soundings and soundings for temperatures in thc Gulf 

Stream have been prosccutcd during the season in this section. 
Astronomical, tcZegru@iic, and chonomcter olscrz.cilions.-Tliese wx‘c 

under the charge of‘nssist;int Scars C. Wollrcr. The scheme its orgm- 
k e d  was to determine thc longitude of Portsmouth, Virginia, by the 
aid of telegr‘aphic connexion with the Scaton station at Wasliiiigton , 
city, and from the formcr to dcducc that of Forbes’ Point, n. station 
about forty-five miles distant, by the daily tra.nsport;ttion of chronom- 
eters. In pre aration, the chronomctcrs had, for six weelrs, bcen daily 

Pourtales and Mr. J. H .  Offlcy conducted thc chronometric expedition, 
comparing nj ht and morning, by coincidencc of beats, the chrrmome- 
ters d;iily exc R anget1 betwccn Portsmouth and Forbes’ Point. Tho 
former made the trimsit observations at Forbes' Point. nnd Mr. J. C. 
Langtm tho Be at the Washington station. Assistant Walker supcr’iti- 
tended the exchange of clock signals’on thc Sen ton chronograpli. Tile 
observer at Portsmouth tapped oil the brc,&-circuit key cvcry fivc sw- 
onds for one minute, for c:xh chronomctcr, and the hour and tninute 
thus tqped  were notod, the signal being registered by thc instruments 
at Portsmouth, I’etersl~urg, and ~nshington.  

During sewn days the SIICC~SS of thc observations and exclinnge of 
sign& h;cd been amply fiborablc, when their progrcss was tempora.rily 
arrested by prolong$ failure of the telegraph line aftcr n. storm. ‘1’11~ 
operation wa,s continucd as f i ~ r  as the menns R t  our disposnl and the 
other exigencies of the season’s service permitted. I t  is not consiclcl*cd, 
however, as completccl. 

Reconnaiaauizcc, (sketch D.)--Thc party and vcsscl employed in tlrs 
tertiary triangulation wcre, fbr ahout six ~ d { s ,  withdinwn from that 
duty and assigned to thc usc of’ Mzljor €1. Prince, United ~ t a t c s  urmy, 

’ 

A survey f as been made of the Fryingpan shoals, (of which there 

bulk a cad. No gfhter  dcptli of watcr over the outer bar and on the 

coin pared an B rntcd by transit observations at Washington. Assist;int 
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assistant in the coast survey, who made the reconnaissnnce and nccom- 
Panying sketch of tlic sound usually known as “Panilico.” Mtijor I’rince 
refers to good maps, to the usage of the neighborhood, and to the oldest 
authorities, 8s. condemning this orthography, and gives Puonl,lko a6 the 
name which appcaro to hive the weight of authority in its fkvor. 

Describing this sound, Major Prince says : “Its breadth from Ronn- 
oke island to Long shod increases from nine to cightccn miles, iind in 
the rest of its length it has IL general breadth of from twenty to thirty 
miles. The general dcptli of the channel is from three to four fittlioms.” 
Be notes thc fhct mentioned by Williamson, a historim of’ thc Stutc, 
forty years a 0, that l i d s  then d;tnted with corn W C ~ C  covcrecl wit11 
h t e r  ut the F; eginning of tlic cig \ itecnth ccntury ; nncl obscrves that if 
thc same causes, whatcvcr they may be, continue to o xrnte, thcrewill 

dong this coast. A growth of small live-oalc ubout Ocrncolrc, it is 
rclniLrl;cd, vigilantly preserved, protects the soil from the action of the 

1 he exposure of this sound is such that navigation is often dnugcr- 
OUS, and vessels havc to put bilck some distance fbr reftigc. Yet the 
dcsircd harbors arc rcportcd to be ‘numerous and convenient, a d ,  to bo 
useful, require only to be made known. 

With refercncc to Core sound, the supposed changcs of which had 
caused the legislature of the State to requcst its cxumin:ition, Mtijor 
l’&ice reports that he has wrefully coin ared it with the chart of a 

ricers, in 1837. The result is thus stated : ‘‘A fbw smrd differoiiccs of 
sounc1ings, (we Iiaving no tidol observations,) mid some small differciic:es 
of the course (allowancc being mndc for some dredging, of which I 
k v e  no account, on Pincy I’oint s1iou1)-in tIie main, leave tlic present 
channcl nnd that of tlic chart, as it was fourteen-years n o, alike.” 

the innin trianpltition obtnined by his rcconnuissancc. 
Secondary tr.za?tguZdo?~, (sketch D.)-In the. season of eight months, 

(%vember to July,) assistnnt J. J. S. I-Iussler extcndccl this branch of 
land to the Virginia 

llnc. stations wcrc occu- 
pied, and 11 detcrminetl; and 871 tingles in by 422G observa- 
tlons. Tlle party hnd the use of the Coast Siirvcy schooner Vunderbilt. 

A sccondnry triangulation, wid the rcquisite topography connected 
with it, of tho cntritncc to Ca c Fear rivcr, wns execurctl by msistant 
Chrlcs P. B&s, :i&xl by R i! r. J. W. Crrcgorie, and thc results inime- 
diatcly computed and furnishcd to the hydrogrnphic part working 

length, was measured witti IL chain upon thc bench. (Scc sketch D, 
N O -  6,) From its extremities ncarly every important point in the hnrbor 
ct~n be seen, and 6‘ the triiingles IUC so disposed 11s to give double deter- 
minations of ne:Lrly evcr point of tho sccond order, and of CvcrY point 
of‘ the third order,” ~ { e  work Covers an area of 33 8qlltlre milcs ; 
8.statioiiS were occuI&d, and 97 nngles, on 17 objects, 1neaS:l;cld with a 
slx-inch repeating tlleodolitc by Gamlcy, (C. S. No- 36.) 1 he plane- 

be large tracts of thc richest possible soil rccloinic a fhr cultivation 

winds. 
r 1  

8urvcy macle by Coptclin T. J. Lee, Unitcr f States topogmphicnl cngi- 

The sketch by Major Prince, nbovc referrcd to, showst s 10 scheme for 

work along Currituclc sound, &om l’horo 
The area embraced was 73 square m 

the same point. A prc!liniinary bnsc, r u t h  exceeding t K ree ndcs in 

a .  



* 88 s. Doc. 3. 
mble surrey connected with it furnisfied 62 miles of shore line, and 
included the town of Smithvillc. 

The party of assistant Bolles had dreacly been engaged in section 
V, and wcre transferred to this section in June, remaining until the 
close of September. 

ycg&zry trinnguZution, (skctch D.)-A party, under sub-assistant A. 
S. Wadsworth, ailed by Mr. C. T. Jardclla, with the Coast Survey 
schooner Bancroft, was engaged in this triangulation f14om early in Dc- 
cember until late in March. It was then withdrawn for use in recon- 
naissance, and, aftcr some wcelis, again occupicd, for a short time, in 
marking with granite posts the most important stations of' the prcccding 
ycar. 

The triangulation cxteridcd from Cape Hatterns to Ocracoke inlet, 
36 miles along tlie coast, and coverctl area of' 97& squaro miles; 19 
stations were occupied and 77 angles iucasurcd, by 460 obscrvations, 
with a six-inch repeating ~heodolite of' Gambcy, (C. 6.  No. 29.) 

Topog~*uphy, (sketch D.)-Assistant Hcnry L. Whiting spcnt a month, 
with a party and vessel, in a topographical survcy of the harbor of 
Beaufort. His work will, in connoxion with other surveys, furnish a 
completc harbor cliart. For the grktification of those specially intcr- 
cstcd, I annex descriptive extracts fiom his report. (See Appendix, 
No. 28.) 

Thc amount of work accomplished may be thus stated: Area, it1 

square rniles, 22 ; extent of shorc line, 39 iniles ; outline of slioals, &c., 
16; length of creelis, 18; and ofroads, 16 rnilcs. 

Assistant Whiting points out thc causes whic;h, in his opinion, tcnd 
to prescrvl: the interior of this harbor fiom CIiilngc, and the ~ i ~ m e  gen- 
eral depth of water on tho bar. These will be found in the Bppcndix, 
as above rofkrrcd to; though I iitn not preprcd to endorse the views 
expressed in rcfkrcnce to currents causcd by Cepc Lookout. 

HydrograpJiy.-(rSce the several sketc1ic.s.)-Lieutenant Commanding 
Ricllard Wainwright, United States n:ivy, ;i,ssistant in the const survcy, 
with the surveying schooner John Y. Mason, was engaged in this sec- 
tion during the lattcr part of 1880, and from April to Junc, 1861. The 
hydrography of lloanokc and Cruatan sounds, with the small portion ;if 
Albemarle sound r ng from last ycar, has been completed, tind 
that of Currituck carricd north, as far as the points rriarltcd 
Woodis and Wille ie sltctch. Thir ty- the tllousancl ciglir; hun- 
drcd and seventeen soundings were made ; 3.,060 angles talrcn ; and 
49G miles of sountlings run; ilctlrly a11 donc in boats. 

Lieutenant wihwright also visited Oregon inlet. He found the 
brcnlrers extencling entirely across the bar. Tlie bulkhcud t o w i d s  
Albemrlc Bound remains unchangecl, having about threo fcct of* watcr 
at mean tidc. 

Lieutcnal~t Commanding J. N. Maffitt, United States nnvy, assi:+t:mt 
in the coast SUTVCY, with the 1Jydrogrizphic p r t y  under his ~ O ~ ~ I I ; L I I ~ ,  
(which hrls been fix the lnost part employcd. in fcction V,) visited this 
section in Dccember h s t  to complete the hyclrogr:y)l~y of- 13e;lufort, 
North Caroliila; and h~ furnished a chart of' tho hivbor. 

this supplcmcnlary work in Beaufort harbor arc as 
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fo~lonrs: 63 lriilcs sounded over by4,2S9 soundings; 88 angles men- 
fWec1; 36 specitneris of the bottom obtained; and t h e  sets ofobser- 
vations were made upon currents. 

The same party returncd to this section and undertook, in October 
0: this ye'ar, tlie hydrograpliical rccoiinaissnncc of' die entrance to the 
Cape Fear and of New river, North Curolinri. The lateness of the 
senson prcvents their results fioni being reccivcd in time to be embodied 
In this report. 

Titliil observations have been mndc at Smithvillc (Fort Johnson 
Whxrf') clay and night, since July 1, and five curront stations have Lccn 
occupied. 

Lieutenant T. A. Jenkins, United States navy, assistant in tlic coast 
RUrvey, cominandcd nnotlier hydrographic pitrty, in  tlic Coast Survey 
Steamer Corwin. His operations lii~vc been c!irectci[-lst, to the re- 
Cx:iniinntion of' Hiitt,cras inlet, to plnce it 011 the slicct of' I-Iiittcrus shoals 
by the ;Lid of tlic cstcndect triangulation, und to ascertain whcthcr any 
importmt clinngcs 11nc1 talien place ; the results Ii:ivc been idretidy in- 
dicated, (see sketch D, No. 3 :) 2d, to the dccp-sea soundings itnd sound- 
ings fbr tempcrotiires in the Gulf Siream, (slici,cli D, No. 4:) & I ,  to the 
fiurvey of Fryiiigpn shoals find thc npproaclics to the innin and Ncw 
hle t  bnrs at tlie mouth of the C q c  Fcnr rivcr, (slzctcli D, No. S.) 

Area of Iiydrogruphic slieer.. - -. 
Numbcr of souliclings talicri. . . - . -. - - .. - . . - . . . . . :.N.,wo 
N u m l m  of angles incasurcd. . . . . -. . .. . . -. - . .- . . - . 4,300 
h'uinbur of lines of soundings run. - - -. . -'. . - - - _. . . . 313 
Nunibcr of miles of soundings.. . I - -. - - . . - . . . . . 640 

46 
2 

126 

4 

The statistics ofliis seasou's work arc as follows: 
-. - .. . . .. . . . 260 sq. miles. 

Nurnbcr of' specimens of boltoni pr(:scrvd. . . . . . . .. . 
Number of lmcs of'dc:ep-sca souiiclinge run. .. .:. .. . . 
Number of' inilcs of dccp-scn souiidirigs run -. . - . . . . . 
Nuinbcr of positions for dccp-sea soundings and tctii- 

pcratures in the GulfStreilrri. - - -. . .. . . - - -. . . -. . . 
Tlie report of Licutcnant Commnnding Jcnlriiis on the Fryingpnn 

slionls, and his suggestions in rcibrcncc to the fici1itic.s rcquircd fbr 
navigation, are of such interest thitt I estrhct&m in full : 

Capo Fear, in :Lltnost a SSIc. (1irtwtion from uillc1 13ciid ligI2:L:f 
to the dist:rncc of twenty nauticirl miles, to tell Sdionis water, with an 
average width of hur  miles-and tlie :1pproaclies to tlic miJn ;ml New 
Idet bars at the mouth of the Cnpc Fear rivcr, liiive been carefully fur- 
veyod, nticl the sheet is now iicarly reudy for reduction to the publica- 
tion scale. 

" 'rhe pilots nncl otlicrs in the vicinity liod little correct knowl(+c1gc of 
t h e  dan emus shoiils, ant1 t~ic  great distoncc to wIiicEi tb(+x ~ ~ t t m d  
from tho store rendered the work onc of moro than ordinary !lfh(:ulty. 

  he shalest  spot outsiclc of Bird shoal, (near tlm Pol11t of tlie 
Ca e,) has 7, 8, and 9 feet wiiter on it at low Wiitcr, C l i S t f H l t  13 11iiuticrll 
m!Ls ikon Bald Hcnd ligllt-1iousq ulld bearing, NNW. from it by 
cam )ass. 

'' k'hcre is another shoal spot with. ten feet wntcr at low tide, 149 

6 '  'l'he Fryingpm shonls-cstcncliiig from the soutllcilst 



60 S. Doc. 3. 
nautical milcs from Bald Head light-house, and beaiin NNW. 5 W.’ 
16, 17, and 18 feet water on them at low water, bearing SSE. 3. E. to 
533. by E, f’rom light-house. The sea breaks on these shoals, except in 
very calm weather. 

N. from the cast- 
ern point of the Frying an shoals, in 6, 7, and $ fathoms water ; coarse 
gray sand, broken she1 P s, and pebbles, at thc distance of twenty iiau- 
tlcal miles. 

6LBalcl Head light-house bears per compass NW. by N. from the 
southeastern oint of the Fryingpan shods, in 8, 9, and 10 fathoms; 
fine gray san (f and black specks; distant twenty nautical milcs. 

“Not less than 16 feet water will be found outside of the ten-feet 
shoal, which bears SSE. & E., distant fifteen nautical miles from the 
Bald Head light-house. 

On the 
west side, and at the southeastern extremity of them, fine gray sand 
with black e ecks will he found. On the eastern and northeastern side 

pieces of coral. 1 

“A line made good, SSE. by compass, fiam the main bar of Ca e 
Fear, will clcar the westcrn edge of the three-fathoms curve of t E e 
shoals. 

‘LVcssels bound around the shoals to the eastward from thc bar 
should steer out S. by E. to thc distance of sixtcen to cj htecn milcs, 

outer art of thc shoals in three fathoms to scven fathoms watcr. 

ca e to ten fathoms water, although at the distancc of fourteen nautical 

ning SW. by s., and NE. by N., of upwards of a nautical mile in 
width, through which a dcptb of* three and half to five, six, and seven 
Githoms water may be carried at low tides ; but the shoals on tither 
si&, with only seven, eight, and nine feet to the northward, and ten 
feet to the southward. and eytward, and nothing but thc compass and 
lead to guidc the navipagr, in the abscnce of‘ u light-vessel or buoys, 
render it too danprous to be available. 

66Vesse1s drawing not more than nine and ten fcer wnter can cross 
the shoals at low water by stcering ENE., and WSW., at the dis- 
tance of three to four nautical milcs from the point of Cape lTonr; 
and there is a cknnel between the distances of five and a half‘ to ci rht 
and a half nautlcal miles, throu h which vessels drawing ten a n i  a 

nel is three n a u t l d  miles W I ~ C ,  and with the exception of two or t]jrce 
small s ots of ten and a half and eleven feet water, thirtcen to fifteen 
feet wit; be carried though it; the courses are from NE. to ENE,, and 
6W. to wsw. 

“At a p i n t  of the shoals (Bald Head li ht-housc distant eleven 

and a half fathoms water, upwards of a nautical nlile wide. It is in 

from it. Two small slioal spots, 16 and 1.8 miles from lig 7l t-house, with 

“Bald Head light-house bears by compass NW. 

“The bottom is well marlred on either side of the shoals. 

of them bro ! en shells, coarse sand, pebbles, and occasionally small 

in eight to tcn fathoms water, wlicn an cast course wll * &  pass on the 

‘“I‘ E ese shoals may be said to be continuous from the point of the 

mi ’I es, Bald Head light-house bearing NNW., there is,a chmncl run- 

half and eleven Fet c?n pas! wit f perfect safety at low tidc ; the chan- 

nautical miles, and bearing N- by w. 6 we) t T lcre is a chiinnel of two 
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len h only one-third of a mile across the shoal, running NE. and 

‘‘ Two large iron buoys, pro erly markcd, placed, and moored with 
heavy moorings, or with Rlitc r iell’s screw, would render this channel 
one of reat value, not only to the local trade of tho Cape F c u  rcgion, 
but to t f‘; e coasting trade in gencral, along the southern coast. 

“Any vessel cnpable of crossing eithcr bar at the mouth of the Ca e 

nary circumstances of weather and ma, whcn thcse channels shall 
have becn properly marked aut by large buoys, cnalding those threat- 
ened by bad weather to male. a port under altnost every condition of 
wca t hcr. 

‘‘ Too much importance, it is believed, cannot be attached to the 
subjcct of markin , as perfectly as may bc possible, the chimnels over 
those cluiigcrous s fl oals, for the benefit of the coasting trade, and of 
furnishing mcans by which to guide the navigator bound north or south 
in passing outside of thcm. 

$ 6  Two large iron buoys are required to mark the bcst channel over 
these shoals ibr con sters. 

“The present light-house at Bald Head (said to have an clevation of 
one-hundred and ten feet above tlic lcvcl of tlic sca) is inadcqu~ite as R 
seacoast light to the wants of the mnrincr. It is of comprtrntivcly little 
use now, owing to two causcs: its rcat infcriorit in brilliancy and 

fiom the point of thc cape. 
‘6 The outer part of the shoals is twent nautical milcs from the light- 

“Assuming that thc prcscnt {ght can bc seen as far tlic curvnture 
of tlic earth will pcrrnit, (which is not the case,) fiom the deck of un 
ordinar merchnnt vessel, thc rungo in good wcather will be fiftocn 

the extrcmity of the shonls, 
‘ 4  To rendcr a light efficient here, it will be necessary to change tho 

location to a position as new the end of‘ the ciipe as snfcty and pru- 
dcgce will ermit; give tho tower an clevation of’ not lcss than one 
hundred an s fifty fcet, and phcc in it a first-“order dioptric apparatus, 
Combining nll the most recent im rovemcnts. 

“An elcvntion of one liundrcz and fifty f’cet will give an ordinmy 
range from tho dcck of a mcrchant vcssel of iiinetccn to twenty nautical 
miles, leaving the mariner two or .three miles on tho safe side of the 
dangers. 

“At  prcscnt thc flcots of vessels prissing daily these dangerous sheds 
have nothing but the 1cu.d to guide thctn around thcm, while cotitending 
with currents, which rue to a great extent, if not wholly, inlluencod in 
strength aid direction by the winds. 

“The removal of the present Bnld Head light-house woulp work no 
disadva1ltage, as it is too far inland for a senconst light, esp@cl&lly with 

present apparatus; and is of very littlc, if of any, use in a locd 
point of viow. 

“Until the resent light-tower can be reinovod to its proper location, 

f3# 

Fear river, would find no dilficulty in crossing thcse shoals under or t;. I- 

intensity, and its bad location, being t F1 rcc and onc-t i iird nautical miles 

house, and seventeen from the itch of t T le crtpc. 

nautica i miles-five nnutical miles short of the rcquired range to reach 

and a first-or 1c er leiis apparatus bo procured for it, a hrgc  light-vessel 
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ought to be built a d  placed in the slue, at the distance of fourteen 
nautical miles from the present light-housc. If' this vessel is fitted with 
proper parabolic reflcctors and argand burners, and distinguislied in a 

a contract has been 
of 1862, tlie earliest period 

a rcport upon the suliject of 
North Carolina.; dso, in the Ap- 

necessity for a light-liousc on the 
I n  rcgarrd 10 the former, 

BIaHitt observes, that if the liglits and buoys 
vessels will enter the hmrlor in safbty, by 

Commanding Jcnkins, United States 
in reference to lights and buoys in 

just been given in full under the 

Carolina. 

head of hydrogrqhy. 

SECTION V.--FROM CAPE PEAR TO THE 8T. MARY'S RIVER, INCLUDING 
THE COAST OB THE STATE$ 01.' BUUTII CAROLINA AND GEOlW1A.- 
(Sketcb E.) 

In  this section two parties have bcen in the field engigccl in trinngu- 
lation and two in topography, besides the party cinploycd upon tlie 
hy&qpphy. The operations have becn as follows : 

1. Astroriomicid observ:itions at, S;ivannah, and the preliminary trian- 
gulation of the cntrnncc to Savannah river. 

2. qyle connexi(jri of C11:dcstoll ~ l d  6avannnh ibr difl.trence of 

a '  

(See skctch E, No. 2.) 

longitude by telcgrapli. 

E, No.,3.) 
3. The triiiilgulation vf North Edisto river, South Carolina. (Blrctch 
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&yonomica1 Obserun.tlons.-The observations for time, latitude, azi- 

murh, an4 difference of longitude from Charleston, at the Exchange of 
Savannah, were made by assistant C. 0. Boutelle, aided by Lieuten- 
ant Joseph S. Totten, United States army, detailed for coast survey 
service; and during a brief period by Professor E. Yulce. An astro- 
nomical clock by Kessels had been converted by Mr. Saxton into a cir- 
cuit breaker, and was used for the observations of locd time and for 
transmission of telegraphic time signals to Charleston. The transits 
of sixty-five stars were telegraphed to Charleston, and of fifty-eight 
were received from thence. They were usually obscrved on all the 
twenty-five wires of the diaphragm, and all were recorded on the 
Morse registering lillct. Two hundred and forty transits of sixty-five 
stars were observed for local time and deviation. The transit instru- 
ment was one of those of‘ forty-five inches focal length, by Troughton 
& Simms, (C. 8. No. 4,) with LL diaphragm of‘ Jwcnty-five wires, by 
wiirdeman, of Washington. 

Thc observations for lntitudc were made with a new zcnith tclcscope 
by William Wiirdeman, of’ Washin~~ton, (C. S. No. 6 , )  which is s olicn 
of in terms of commendation by Afro Boutelle. Seven hundre tf and 
forly-six observations wcre made on one hundred and twenty-six stars, 
paired according to Talcott’s method. The values of the micrometer 
and level scales were duly determined, the former by observations on 
Polerjs at elongation, a method first proposed and used by Mr. Boutelle, 

The azimuth observations wcre made, by the kjncl permission of’ the 
mayor of the city, from the cupola of tlie Exchangc. The instrument 
used was a twelve-inch theodolite by Gmbey,  (C. S. No. 30.) Tho 
results are recommended by Mr. Boutelle for adoption in the secondary 
triangulation only. 

Professor Lewis R. Gibbes has observed at the Charleston obscrva- 
tory during the past year, for the coast survey, 39 moon cultninations, 
and 96 transits of moon culminatiiig stars, and six occu1t;Ltions. In 
connoxion with these, 64 observations have been made, with reversiil, 
on circumpolar stars, find on 130 zcnitli and cyuatorial stars, for time 
and jnstrumeritd CorrCctiOnS. In ttJC tCk?gra]>h OperiLtions for longitude, 
62 fitars were telegraphed on 1,220 wires. ‘I‘hc iinportance of keeping 
u the observations at various points, so as to be surc of corresponding 

grcat. It secures a clear rlight for obscrving, nt some one point, when 
the Jositions are scattered Over a consideruble range of country. 

l ’ hha ry  triungulution, and secondary conncctcd with it.-The opera- 
tions were under the charge of assistant C. 0. Boulelle, aided, during 
part of the season, by Lieutenant Joocpll S. Totten, TJnited States army, 
and during nearly the entire season by J. W. Qregorie, csy. They 
were commenced. by the triangulation of the North Edisto river, (sce 
sketch E, No. 3,) In which nine stations were occupiyl, and 104 angles 
measured, on 86 objects, by 786 observations with an eight-inch Gam- 
bey theodolite, (C* s- No. %) The serviccs of Mr. Boutelle being re- 

uired at Savannah, this triangulation was completed by Mr. J. W. 
&re orie, who retraced opened several lines, and erected signals 
for $3, primary triangulation. In Murcb, Lieutenant Jose h S. Totten 
made a reconnaissance for the triangulation from the 8 disto to the 

o E scrvations with those on tho wcstcrn coast, for longitude, is very 
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b n o  river, inside of, and parallel to, the sea-beach. The reconnaig- 
sancc made by Mr. Gregorie up the D m h o  to Aiken’s station on Je- 
bossee, :Lnd ;dong the Wuclmeluw river to New Cut, is shown upon the 
Sketcli-(sIretch E, No. 3.) Mr. Boutelle remlarlss: “I  lnuke it il point 
to avoid extensive cutting in sccondwy triangulation, aiid it is a matter 
of much diIficulty to get triangles of proper form, without it. The 
housm along the river aid us inuch in carrying out our schcmcs of t r h -  

dation; aiid I cannot too often express tlie obligation we are under, 
For tlic uni6rmly friendly and courteous manner in which our rcquests 
to be allowed to erect signals and plnce instruments upoii thein we 
compliccl with,” 
. Two riinary stations, viz: the cast nnd west ends of tlic base, were 
Occupiclf by Mr. Boutelle for the mcasureincnt of horizontal tingles, 
and a t  one (cast end of thc base) azimuths were incamred. *The ob- 
Scrvations wcrc inrtde with a theodolite by Wiirdeiiimi, (C. S. No. 30.) 
It wa.s found absolutcly necessary to cmplo heliotropes in order to 

, In the ciltire work, of both cltlsws, executed by this 
taking tlic ficlcl in December to the close of the season in  b ay, 16 sta- 
tions werc occu h d ,  rind 173 nnglcs incusured, on lG8 objects, by 2,073 
obscrvntions. h i i s  is in addition to the astrononiiciil deterinination at 
8:I;vanniiEI, idrcildy noticccl. Tlic work was continued as long as the 
rnenris provided for this pnrticulnr pitrty permittcd. 

An es:miiniition ,for points of triltrigulation for the entrance to 8avt~1- 
nah ri\7cr, to bc uscd by tlic hydro r;iphic party in sounding out Tybea 
bar, was made by assistant Boutel P e in March, and it was intended that 
be should cxccur~ this o Jern.tion personally; but having been tempora- 
rily dis;lblcd from worL by an accic1cm. occurriiig aiker his party at 
Bdisto hild bceii dischnrgcd, the triimgtilntion was inado midm hie 
direction by Mr. J. W. Gregorie. Thc preliniiniuy work intended for 
immodilkte use in a liydrographic reconnuissancncc is shown cm sketch E, 
‘helve stations were occupied, and 218 mgles measurcd, on 33 objects, 
by 383 tibscrviitions. 

Tho results of’ the trimigulution of North Edisto river were furnished 
to thc topographical piirty survcying those shores, and those of the 
savannah river to the hydrographic purty souncling tlie entrance and 
harbor. 

The rcnt [ictivity of the party under Mr. Boutelle in ficld-work has 
involvcf iL corrcspontling niiiount ot’ oijicc-worlr, in wliich lie has, exce t 
during brief’ iutcrvuls of ficlcl duty which h a ~ c  been ebcwliere state ie 
h ~ l i  Iuboriously engqyd. In thesc computations he has been assisted 
bT blcssrs. 0. A. Jj‘u.irficl(i and J. It. Ofley. Lieutenant J. S. 
2 ottcn wits, 011 the closiiig of tltc fielcl-work in this section, attached to 

4 dmund Blunt in Bcction 111, Virginiu, and Mr. 
0 Gregoric to that of assistirnt Bollcs in Section 1 d b  , (North arolina.) 

i ! ~ u t y  of nmiutunt c 
,--T~c ,gccondnry trinngulri.tion executed by 

assisttint Chwlcsy,zalio,l Bollcs is shown in sketch E, No. 3. Tt rests upon 
a portion of’ the base on Edisto islu.nd measured for the primary work, 

As11ep00 rivers, 
sounf furnishing vcry well conditlomxl scliume of 

and weU aelectcd points for dia we of (L top0p+ilicd party. 

Obtain :I sufiicicnt number of‘ obscrvirtions wit r lout ;I lon4 deluy, 

PUtY’ from 

Thc operation was clo~cd on the 3d of‘ June. 

Scc~~d~~r t t  iriirti, 

iclenin out, covcrs the 80utli Edisto 

6 
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tant Bolles cammenced this work in February, and closed o e 

; he was assisted in it by sub-assistant George A. F&ir- 
field, in and l"'ai uring part of the season by 5. S. Pendleton, ~ s s  It  \vas 
carried on under dlsadvantageous circumstances from the Illness of Mr. 
Bobs, and yet presents a-gconsiderabfe' amount of work. e area 
embraced is 36 square rniles,'l2 stations \vera occupied, and 116 angles 
measured, on 24 objects, by 978 observations, with a six-inch r c p t i n g  
theodolite by Gambey, (C, 6. NO. 36.) 

Soon after closing this work, the services of assistant Bolles were 
called for, to execute 'the secondary triangulation, already rcferred to, 
at the entrarice to Cape Fear river, North Carolina. He is now under 
instructions to complete the triangulation of the Savannah river, alread 
commenced, and to carry the work, which has just been describedI 
southward and westward, towards Beaufort, South Carolina. 

Topogruphy.-Assistant George U. Wise was engaged, with n plane- 
table party and the surveying schooncr Franklin, upon the to ograph- 
ical survey of North Edisto river and harbor ot' refuge, South &rolina, 
from February 12 to April 18, when himselfbnd party wcre transferred 
to the seacoast of Virginia. 

Both shores of thepriver are embraced in this survey,. (8 l' etch esy' E, No. 
8, which covers 40 square miles in mea, and extends dong 100 miles 
0 shore-line and 44 of' roods. 

The base measured in 1850 on Edisto island furnished marked points, 
Which were made availuhle for the topographical surxey. 

Bub-assistant 6. A. Wainwright, with another party, during the two 
months ending June 7, was einpioycd in the topographical survey for a 
harbor chart of Savannnh river. His work hrw established the points 
used by Lieutenant Commanding Maflitt, United States navy, for the 
hydrogra hy-from Nlba island to Argyle islaxid, on both sides of Hutch- 

island to Savannah cit (comprising the wharves,) on the south side of 

on the north side, (see sketch E, No. 2.) 
From this section Mr. Wainwright and party were transferred to 

Work along the eastern shore of' Virginia. 
Hyarogwa hy.-Lieutenant Commanding J. N. Rlaffitt, United States 

navy, with t 1 e Coast Survey schooncr Gallatin, (after being o. few clay0 
employed in Section IV,) returned to this section December 12, 1560. 
He resumed the survey of Charleston bar and approaches, and in ubout 
one month corn leted. tlre.soundings requisite for the cliart of that bar- 

after much interruption fiom boisterous weather, fimshcd, March 6, 1861, 
the hydropa& of that river and bar, (sketch E, No. 7.) In the Ap- 
pendix (No. 30 tris) are sailiiig directions, which have been liublished, 
furnished by Lieutenant commanding Mafitt, for the entrance inb  that 
harbor of refuge. "I t  18 about sixteen miles to the southw& and 
westward of Charleston light-house, and is easy of' access, one courg0 
over the bar taking the vessel to a safe anchorage. At mmn low water 

eeri feet on the bar. The mean rise and fall is six feet," 
aphid reconnaissance of Gavannah bar and river was 
; the shore pr t ics  co-oprating beilig furnished with 

He was aided bv J. A. Dcnn 

f' 

inson's is f and, including eight and a half miles of shore-line ; from Elba' 

the river ; and from I[;: T ba idand to a little below the south base signal 

bor. Thence f le passed to North Edisto inlet, ?outh Carolina, and, 
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a boat’s mew fmm the vessel. The work, completed Junq 4, extends , 

froin one inile outside of thc outer bar buoy, embraces tlie 4 ‘  Main,” 
“ Front,” md “Back” rivers, and terminates at  Arp& Tree, six miles 
above the city of Savannah, (sketch E, Nos. 4 and 6.) 

2,069 

Number of specimens taken of bottom. ................... 96, 
Number of sets of current oliservntions ................... 14 

From the Savannah river Lieutcnant Commanding Mail6tt returned 
to Section W ;  a d ,  tifter neccssary delays for repairs of vessol an4 
shipment of a crew, entered on the recontmissancc of‘ thc b a s  of Smith-, 
\rille and New river, North Carolina. 

A permnaent tide-guuge was erected at Fort I’ulngki, entrance of 
Savimnah river, where cweful observations, day and night, of the tides 
ham been regularly made sincc Jitnuary. 

A ermnnent tide-gauge lrus also been erected at Castle Pinline?, in 
ChqCston harbor ; but circumstances have not heretofore permitted 
tidd observations to be inude ,with the same regulzirity. 

At North Edisto inlet the tides were observed, day and iiiglit, for 
eight weeks. 

Besidas their field-work, Lieutenant Comm:lncling Mnffitt and party 
have complctcd and turned in the M i  wing ofice-work, in inapphg 
their results, viz: 

A chart of Chnrleston bar nnd hnrbor. . ’ 

Another of the same bur and approaches, with nclclitiond work on 
RRttlesnukc shods, which \vias OK the h i t s  of the originnl sheet. 

A chmt of Savannah bur, from one niilo-outside of‘ tlie outer bcu 

The stntiatics of thc work in this section are as follows: 
Number -of observations of angles. ....................... 
Number of soundings.. ................................ 60,001 
Miles sounded over. ................................... 1,237: 

1 

buoy to Cockspur. 
One of SuvrLnncih Main river, from Cockspur to Shtd’s Chimney. 
Another of Savannah Front uiid Back rivcrs, fiom Shad’s Chimney 

ta Argyle Trce. 
A chm of‘ North Edisto bar nnd river. 
Chnrts of Beaufort, North Carolinn, birr nnd hrrrbor. 
ticutenunt Comrnanding MalIitt renders acknowled inents for the 

Courtcsy end facilities extended to hiin, wliile employec 9 in Snvnniiah 
rivcr, by the ofiicers of the erniy there stationed. 

SEOTION vI.-FROM THE ST. MARY’S RIVER TO 8T. JOYEPII’S BAY, 
COAST O F  FLORIDA, AND INCLUDING THE FLORIDA REEF AKD ICEYSt- 

* (Sketch F.) 
I 

The work on this iin ortant and compwttivcly ill-known pqrtion of 
t has bcen pus icd vi oroudy, us fur as the u propriation 
n dl its brauches. !’lie liind pnrties have lad m US: t iree 
sloiigin to the coast survey, or hired for the purposes of trmw 

d t fl e hytlrogrttphic purty the Coast Suivey stealner Hat- 
been put in thorough rcpuir aftor the accldent of last 

Four paties have thus beell in the field, en- 

F- 

& W d  on tI: e main and secondary triangulations, the hydrography and 

f r 
Year at CU e Cmaverd. 
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topogmphy of those keys and reefs where the need of information was 
most urgent. 

I t  should be remembered that the ap ropriation recommended by the 

was reduced from $100,000 to $30,000, and that the present limitcd 
mJe of work merely provides for the ordinwy rate ,of progress. Even 
M it is, however, the knowledge ncquired and now ready for publication 
will be of no small value towards the saving of life and roperty, so 

dar Keys, the passage of the Boca Grande, and many of the smaller 
keys and reefs, have been thoroughly cxarnined and map ecl; mistakes 

of lights an9 buoys indispensable to thc safety of navigation. Accom- 
panying this report arc-the gencral sketch F, showing the progress of 
work in this section; sketch F, No. 2, ahowing on a largcr male the 

rogress of Cedar Keys, Dry Tortups,  Key West, DtLhiiL Honda, and 
k e y  Biscayne; sketch I?; No. 6 ,  of'the harbor of Key West and its ap- 
proaches; sketch F, No. 4, of' the harbor of Cedar Keys, with Suwnn- 
nee bay to the northward and westward, and Wacassassa bay and the 
harbor and offing of Crystal river to the southward and eastward; and 
sketch F, No. 3, of' Mosquito harbor. 

The new channel iLt Key Wcst, mentioned in my last annual report 
as indicated by the work for that se;won, has been found to affbrd u 
de th of 26 feet. 

&he depth that can be carricd tlirough thc passnge of Boca Grande 
is ascertained to be 13 i'c,ct.. Into Cedar Keys bay it i H  found that, b 
the main channel undcr Sea-horse key, 12 fict can be brought in, an dy , 
perhaps, under favorable circumstances, 14. 

Examination has confirmed the vaguely reported existence, off Crys- 
tal river and below Cedar Keys, of a harbor and anclmrngc (in the bay 
now callcd St. Martin's, just south of the Withlacoochce river) into 
which 12 feet, and, under favorable circumstances, 14 feet of water 
may bc carried ; and which will be v ~ I M I ~ ~  not only as n shipping port 
for the produce of several nejgliboring rivers, but as a place of r e f u p  
for coasting vessels. 

$t may be remarlred, as a matter of gcncral intercst, that the survey 
indicates Way key as the most desirable a d ,  indced, thc only suitable 
terminus €or the railroad across tlio peninsula. The nnchoriige at: 
Crystal river being at some distance from the main land, renders that 
p a n t  ineligible; besides, that tho routc would be over rivers and mwshcs 
to reach it. 

Professor A assiz has lent the aid of his clistinguishcd talents in an 

the to ography of Florida, its reef; keys, cord rclef'q (living and de;idf 
ship-c K annel, main lanc1, Coast, and the physical chtlngos in the Gulf 
Streaq~. Apart from the fact that this report would be too inuch cx- 
tended by including that document, its importuncc requires that I should. 
make it the subjcct of' yecia1 Communication. 

This examination was 1m eriously called for by the contradictory. 

being by some represented as composed of living and growing cord-, 

Treasury Department in 1848-49 for t E e speedy survey of this section,' 

often lost or perilled on this coast. The habors of Kcy wp est and Co- 

of charts in resent use rectified ; nncl determinations ma 1 e for the sitcs 

examination, 1 T le results of ~ h k h  arc cmhodied in n rrport discussill 

statements in regard to the c r mactor of the reef in its different portions, 



s, Doc. 8:. 439 
of boulder masses of dead cord; sustaining, in tlw two cases, 
ct different relation to navigation, and to the questions of sites 
ouses md 

past growt,h ofthe Florida reefs and the 
~ u l a  of' Florida, and oftlie keys which 
to it, has been fully 
what may bc cspcctcd in the 
existence of thc coral cleperids upon the depth of thc sea, proves that no 
reef i8 to be expected exterior to the onc existing. 

This, of caursc, supposes that no chnnge occurs in tlie rclative I C V ~  
of the liind ancl mater ; and hcrc, rigtiin, the ltibors of Professor Agassiz 
have been in thc highest clegrce valuablc, by establishing that no gcv~ral 
change ofthis kind is going on in tlint ,art of the coast; the hcnomena 

explicihle without such supposition. I have estractcd such portions of 
the report of Profcssor Apssiz ILS bear most iinniediutcly iipoit the sub- 
jects of' my prescrit report, in llie Appeiiclix No. 10 ; but the wholc work 
1s too valuable to iermit any portion to be lost, and 1 thcre6rc respect- 

Wourly&servorions of tlie tides near ICoy West hzive been made 
undcr my instructions, and the iininedia.tc direction of Lieutenant Com- 
Mu nding John llodgrrs, United Stcitcs navy. Thcy htive becn plotted, 
rtnd are in coursc of rcduction nnd discussion, in tlic sumc inanner as 
those at Cut island, ~ouisiann. T I ~ C  rcsults ure of great iiitcrest in ref- 
prcnce to tho gcncral subject of tides in thc Gulf' of' Mexico; but tho 
irlvestfbrrition is, perhaps, in its prcsent stage, too prrcly techiiic~~l to 
make mi extended notice desirablc in this report. 1hero me two hi h 
and two low tidcs clnily at Kcy Wcst ; the s~ccessive ticlos being near P y 
equal about the time of' thc moon's pnssing the e uator, a d  thcrc! bcing 
Qt o t h r  pcriods one siniiller and one larger ti 9 e in the course of the 
twenty-four hours. This diurnal inequdity is a very rernarkable fea- 
ture, and can drcady IC approximately cidculnted. 

The work of' this section will be resumed as curly as arrmigemoiita 
can be niude for the ensuing season. 

Rccottmiwmcc, triimgdatwn, tjv.-Assisttmt F. H. Gerdes has been 
occupied (with the exception of a brief' ubscnce on duty in Scctioii VIII) 
from November lst, 1660, to June 2Otl1, of' this yew-first, in recon7 
nuissnnces, having fbr their object to select s tdons for the lnilin trim- 
Buhtion, and to connect the Tortugas with tlic innin body of the work; 
s Q c ~ ~ d ,  in prepwing, clcrrring tmd I;rading ti brise line on ICey Uiscayne, 
nnCl another ut Cupe Siible; third, in tlic cstublishment of' stutions, innin 
and f l  eccondary, ant1 in tlie triangulation. 

1h0 description of tlie coiist and other information convoyed in Mr. 
rc art of ti rcconnuissnncc, wliicli esteiidcd from Suwannee 

&.%urtin*s reef; we of RO much interest that I annBx the rc Iort 

Mr* Gcrdcs has found thrtt, by fixing a si nul upon nebecca shod, 

ught into conliexion with the gonord schoine of niain 

of growth of the reef, formation of the i -eys and of' tlic main P and, being 

fully recomincncl t h u.t it be presciitcd to Congress by tlie department in 
a Sepilra.te report. 

entire. (See Appendix, No. 3 I ,  and sketchcs E', Nos, 1 an a 4.) 

about mic1st.a~ between tho Tortugas and t F le MtVqUemS, the forincr 



&an lation. Thi an involves less time and expense than nhose pr& 
vious T y suggeited, and dispenses with the use of reflecting instruments 
and of floating signals. A short base must be measured on the Tortu- 
gas, and an astronomical station for azimuth observations be made there, 
In that group, the triangulation from the Logger-Head base will furnish 
a proper side of' nearly five miles, and a distance of four miles may be 
had at the Marquesas from the eastern triangulation. 

The base lines, referred to in my last annual report, have been cleared 
with some labor, levelled, and well prepared for medsurcment. (See 
sketches F No. 3, and F No. 4, report of 1850.) 

In the triangulation of this season 30 signals havc becn ut up, and 
determined from 11 stations, forming 41 trianglcs, and em i racinr the 
*whole of the harbor, with all fiiur cliannels of' the Cedar keys, a n i  the 
islands themselves, A small preliminary base of about two miles was 
measured on Way key by chaining, and the ends, as well as all thc sta- 
tions of the triangulation, secured by posts. Six of tlie primary stations- 
have been marked by stone monuments. The area covered by the 
%rianplation exceeds 40 square milcs ; 96 angles wcrc observed, usually 
'by six repetitions direct and six reversed, sometimes by morc frequent 
repetition. 

Assistant Gerdes and party have also carried on tlieir office-work- 
-computation of results-during thc season. 

Scco.ol~dury triunplution qf Iccys und ~c~j~--This part of the work was 
conducted by assistant J. E. Hilgtird fioin Dccernbc~r 20,1860, to Feb- 
ruary 1, 1861, and from that time up to June 3d, (wlicn thc season was 
at an end,) by assistant L. F. Pourtales. Thc field of oprrations em- 
.braced Boca Chica, Key West, and the Mrlrqursas, cluring the'formcsr 

ortion of the season ; and cluring the latter, Key Biscayne bay, including 
goldier key, Rag ed keys, Elliott's key, and Rubicon Point, with the 

line, southward from the mouth of the Miami river) to Turke Point. (Scs  
sketches F No. 1 aiid F No. 2.) Mr. Hilgard gives the fo Iry owing stntis- 
tics of his work: 9 stalions occupied; 18 ditto observed u on; 100 an- 

Gambey theodolitc, C. S. No. 24;) area of' the work, 78 square miles. 
Mr. .Pourtales reports 3 stations occupied ; 18 points observed upon; 
497 sets of measures of anglcs made; osca of work, 70 squ:uc milcs. 
r His comparatively small progress is accounted for by difficulties oc- 
casioned by the prevailing trade-winds, and by the uncertainty often 
arising from lateral refraction-the Iincs passing over shoal water, which 
Tendered i! necessary to rcpcat thc obscrvations freyuently. 

Much time has becn occupied and @cat difficulties encountcred, 
necessarily, in the erection of signals, Where it is neccssary to iiisert 
them in the rock of the reefs the patent screw- ile of Mitchell IIUS not 

son for observation, the object will have been accomplished by the ad&- 
tion of a Iicavy capstan-head opplicd to the screw-pile, and a tripod to 
steady it. 

Should this ap nrattns not prove cffcctivc, thc object may 110 attained, 
as suggested by E r, Pourtales, by a modificd application of an arrange- 

main land from R fi oal Yoint (twent,y-five and n half miles, 1)y the shore- 

@es, each the mean of' six repetitions, observed (with t i! c eight-inch 

yet been successfully applied ; but it is tioped t E at, hefbrc the next sea- 
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. merit already used by Mujor Bache, of the United States to o ap 

engineers, consisting of an iron dislc sunk into a bed, a n i  Eying q 
aocket in which to fasten n signal-pole. 

Lieutenant James Totten, United States army, joined this party in 
the latpr part of the season, with a view to qualify himself to take 
charge of Its operations duriny the next. 

Topograpltp-Durin the first five months of the current yeax, a 
nndw chwge *ofRasistant Hull Aclams, assisbed by Mr. R. M. 

gy;lc, was engaged in the survey of' the keys and shore-line indicated 
in the accompanyiiq sketch F, No. 2. 

Shect No. 4 contuns Man kcy, Woman key, Mule key, Bocn Grade ,  
and the Marquesas. 

This latnm vup embraces 9 distinct keys, has an area of 12 square 
milea, and a sfore-line of 30 miles. 

Sheet No. 6 contains Bnhia I-Ionda and seventeen smaUcr keys. 
Gheet No. G contains Key Biscuync, Virginia, key, and 26* miles of 

the shore: of the main land, from the mouth of Miami river southward 
to  Shoal Point. It may be uscful to incntioii two oints on this shore 
tvhcre excellent fresh wn ter can be rocured : onc!, t F IC Punch Bowl," 

twelve miles, below the mouth of' Minmi iivcr. 
Thc whole extent of' shorc-line includccl in thc senson's work is 139 

miles, and,. the amount of urca 186 square miles. Boca Grandp, Wo- 
man key, and Virginia key, wcrc survcycd by Mr. It. M. Bathe. 

The character of thcse lrcys is so little known that it may be well to 
quote the geiierd dcscriptiori given by Mr. Adams : 

"There is vcry littlc vrxriety in the clmmctcr of the topography Qf 
the keys surveyed during the past scusoii. T h y  arc ppnerdly covered 
with n thick growth of mnn rovc, whicli extends uite to the wator's 
edge. On thc parts of tlie 7 icys townrds the recz however, there i s  
eomctimcs a good bcach ; but the entire inncr side is of mangrove, with 
Q vcry dcep, thick mud along the cdge. ,on the southern and eastern 
sides of tlio Marquesas thcrc is a very gooc *\ bench, which extends for 
about six milcs, intcrru tcd only by one inlet, of ane hundred and fifty 
tnctrcp brcndth. lCcy kiscnync llrrs a fine wide bench on the eastern 
gide, near1 four miles in length, of Atlantic snnd, which is uite differ- 

the wcstcrn side there is n very high growth of mnngmvm, and thc 
cliurcicter of the mud seems to be much the snme ns that about tho 
other keys. This mn;ng?ove thickct cxtciids ncnrly linlf' acrogs tha 
islqnd, fix two-thirds of its entire length. The othcr part is covered 
xvitli :I. thick pdinctto scrub. The shorc of tlic main land, commencing 
at Mitimi rivcr, hus 11 sort of lirimirioclr growth of about n quartor of a 
mile in width for three miles; after which, for about five milcs, tha!e is 
a rniriti growth which c x p d s  back to thc cornmenceincnt of tho pines. 
Tf)' 118 f ine Irind cxtcnds, in tn;iny places, to tho cvcrglades. For tho 
next our miles the hriminocIts incrcn so in width, iimmpersed with 

airie grass. A narrow ledge of rocks, rlbout ten feet in 
cred with trees, is a distinguishing feature of the first 
iles bclow the mouth of the Minmi 1iVCr." 
.-The hydrographic operations were dclttyed by circum- - .  

is about two miles, and the other, cnl P ed 6 '  the Hunting Grounds," about 

ent from t K e shclls nnd ground cord (Gulf sniicl) of thc othcr(keyg. On 
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stances beyond my control, and were not commenced until Januarg.. 
Lieutenant John kodgers, United States navy, assistan! in the coast 
survey,. has been in charge of the party, and commandlng the Coast 
Survey steamer Hetzel, employed in the work. 

The minute survey, now completed, of the harbor a d  apprm"es 
of Key West, has &ermined the valuoble result, that safe passage for 
vessels of any class into that port may be permanently indicated. As 
remarked by Lieutenant Rodgers, tlic difficulties of approilch for largo 
vessels would at first appcur insupenrble. He points out positions in 
which a vessel nlay have three filthoms on one side, and six on the 
other-may run over a point with seventeen feet water on it, and have 
thirty-six fcet by bot11 leads. Tlie profile view (sketch F, No. 5 )  is 
furnished by him to pillustrat.te this extreme irregularity of' the coral 
formation, 

The drawing of thc cntire chart of Key West (see sketch F, No. 5) 
is furnished for ublication, and its engraving has been commenced. 

The general (! cpth on the spots in the harbor varics from ten to twcnty 
feet, and is, in their immediatc vicinity, from twcnty-five to thirty-six 
feet. Lieutenant I-todgers estimates that a safe channel for the l i~rgcst  
shi s may be marked out at an expense of about $2,000, byj;.cd buoys, 
to f: e secured with heavy chains and Mitchell's rnoorinwwcws ; and 
observes that shifting buoys would be worse than use?ess-a snare. 
The value of this harbor is well urged by him, as follows: 

"All the ocean-commcrce of the valley of the Mississippi l rcep 
within a few miles of Kc Wcst. Thc harbor iS  iInpoIt~nt as iL plnco 
of refuge and, rcpir ,  anYtliis value grows with the coxnmcrcc of the 
Weqt. 

' I  In time of war with a maritime power, its importancc will be greatly 
enhanced, and its waters will be white with every class of sail, either 
seeking protection under its guns, or lying in wait for an cneiny." 

The important passage of Boca Graride (from the Gulf' of' Florida 
into the Gulf of Mexico, used whcn the wincls arc light and tlie Gulf 
Stream current strong) has becn surveyed, and the c h r t  i s  nearly coin- 
pleted. I t  has bccn ascertained that tliirtccn feet can bo carried over 
the bar. 

A survey has been made of Mosquito harbor, which will he further 
nientioned in its proper connexion, (RCC sketch F, No. 3.) For ti brief 
accouut of the inlct, its past condition, and recent changes, scc Appen- 
dix NO* 32, c~ntairiing extracts from Lieutentint Commanding Itodgers' 
re ort. Soundings were attempter1 a(;ross thc Gulf Strewn, from Key 
Xest  to Havana, but unfortunately arrested by tho h s  of the line ; 
mid in return1n.g from Havana, the new inethod of sounding with tivine 
could not be tried on account of bad weather. Thc cxperimcnts, how-' 
ever, werc not without intcrest. LieuQnunt Etodgcrs stiLtr,s : we 
then ran thirty minutes 8. 6. W. by coinpass, or three miles fi.0111 
la n, and in the samc place (cxcept drift) the fbllowillg casts 

ms, no bottom, white wax on end of l e d  untouched. 
W 

408 ( 6  L L  L L  L <  

760 ( 6  L L  L L  L L  

2,977 u I ' 6  (appareiitly.) 
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‘‘In reeling up, the line parted 246 fathoms fiom the surface of tho 

Water. 
“At 2,977 fathoms, I thought that the lend hn.d not reaclictl bottom, * 

because I coulcl perceive no abatement in tlie velocity of* tIic l i ~  run- 
ning through Burt’s atent sounding nipper. Whethcr the leiid did 
reach bottorn nt  that Apth would have been shown by tlic wax nrmiiig 
upon regaining the Icad ; unfortunatcly it was not repined. 

“ After leaving Sand key, the vessel was, by nstronoinictd observa- 
tions, first set to the westward of lirr co~irsc, a n 3  iif\c!rwards to the 
enstwnrtl of it, The lead-line seemed not to pirtnltc of’ this clrilk, since 
the vesscl was first set to tlio tTrestwurd of tlic Iiiic; c~nd to the east- 
Wrd of’ it whrn the current fiirther fiom tlie shore I1nd bcco l~ !  cast- 
erly. These ficts ler~tl me to the inference (.rvhich the cliflibrcnce of 
the tcnipernturc sliown betweell tlie surhce water and tIic clecp-scti 
Soutidings may secin to corroborate) that the current docs liot run ut 
8Uch grcnt depths as the lend reuchod.” 

For the senson, froin JUI~UUIZ~ 4 to June 17, 1881, tk ~ o r k  of tho 
steamer ancl bents amounted to 2,492 miles of soundings, fitr which 
thore.wcre 96,332 casts mudc of thc lead, and 4,120 auglcs nwusured 
for position. 

I’cnding the (May in the arrival of the vcsscl assigned to Profcssor 
Agassiz for transporta,tion, Lieutciinnt Coinmancling ~ o d g c r s  riiIi)rcIcd 
his :lid ancI the use of thc stcanier I-Icuel, f i x  the csploratioii (before 
Inentionrd) coiiducted by that gentleman. 

Light-kouscs, buay8, L c.-Assistant Gerdcs’ esnminat ion (A pJWlidiX 
NO. 31) 11Cts colifirined t r ie suggestion of Licutenant ~onmnlltliiip, Jnmcs 
Alden, UnitccI Stcites navy, reported last p a s ,  that S ( ~ i k - h S ( ~  I i ~ y  is 
tlic orily suitraI)lc site for a ligIit-honsc~, wliicli wns appropriutcd fbr by 
the last ColypsR, to bc pliq:cd somewhere in‘the u p  )roncli of Ccdw 
keys. It slioulrl be placed at a sufficient Clevi1tion (tilr wliic~i a SIJOt 
fhvnted 48h feet is dcsignnted by Blr. Gcrdes) to show over ldic? whole 
Rea-horsc reef: Thnt roct‘ 1in.s bcen found to cstciid in reiility 1~11out 
fifteen milcis, aIt1iougIi its Jcngth lias lritlierto been laid ciow~i on tile 
churts as about scvcn, 

hlr. Gcrtles adds : ‘6 There ought to be a buo plplnccd on tlic point 

’nvisible fi.orn thence, nnd the rccf is very difficult to distinguish, u9 the 
water outside rlccpeiis only ~rtirlunlly, and rcteins thc same color. A 
screw-pile, (diel<-screw,) wihi a ~mrrel, could \)e iriscrtcd ctliily, the 
reef‘ being oaly of q~icIisnnd, u d  a s ~ r t  of‘ coral st111t1.” 
, Lieutcnn nt Comixinnding John Itodgers, United Stcttcs navy, nssistnnt 
111 the const ~ L ~ ~ V C Y ,  llas surveyetl thc Mosrpito inlet with rc\tbrcnce to 

For his report see Ap cndix No. 33, r t d  slictcch 

tion bchvocn thc local pilot and the vcsscl, iii wcatiicr wlle~l \>oats CW- 
not Cross the 1)ar. ~oc;Ll conventions1 systems of signiils litlvo beat 
ado~)ted for tllis jurpose in Rome plttccs, but it is higli~y dcsirnblc that 
a unifbrm metllob should be ado )ted by authority, for d l  t h ?  barred 
harbors of thh United States; 8uc !I n p\;iri forms part of his rcllort, and 

is respectfillly cnmmellded fiw consideration, (see Appciitlis No. 33$) 
Assietant Gurdcs recomlnerlds very sWongly--uud ~ J s  recommenduUoii 

?f this reof, by all means. 111 f i q y  weather t i c  9 Scti-horse (Ircy) is 

fig uf-buoys. . In thc suine report lie discusses t f le subject of commuuicn- 
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i s  concurred in by Lieutenant Commanding Rodgere-that a lighted 
beacon or a liglit-house be placed on Rebecca shoal, between the Mar- 

uesas and Tortugas. The passage in which this sllonl or reef lies is a 3 t oroughfme for vessels bound to ports in the Gulf of Mcxico; the 
sho;ds are therefore dangerous, and at present are not mmkerl. For 
the letters of Lieutenant Coinnianding Rodgers and Mr. Gerdes on thie 
subject, sec Appcndix NO. 34. 

SECTION VIII.-FROM MOBILE POtNT TO VERMILION BAY, INCLUDINC) 
THE 00A9T OF ALABAMA, MIYSISSIPPI, AND PART OF LOUISIANA- 

. (Sketch H.) 

The operations of this section have becn on the same general scale 
as hitherto, the greater proportion of the means being, however, devoted 
to the hydrogra hy, which is proportiond.)ly less advanced than the 
other parts of t 1 c work. One secondary triangulation yai-ty and one 
topowqhicd p~rtz have been employed in cxtending t le work west- 
war$, over Mississippi sound ancl L d ~ c  Borgne ; iznd a hyclrogrrqdiic 

of Dauphin and Petit Bois islands, and in-shore work north oftlie smnc 
islands, and in spccial examinations of Pass Christian harbor and the 
mouths of'the Mississippi. 8 

Thc secontlury triangulation of the previous year was necessarily in 
part repeated, and a new connexiort made with the primary work; 
which, with the character of the season, has renndered the progress less 
than WUR expected. The ttiangulation of' the Bay of Biloxi and of St. 
Louis bay wae corn letod. The topography has well advanced to in- 

A stcam-hunch, construct,cd by Mr. J. G .  Young, enginccr United 
St;Ltcs navy, under the immediate direction of Lieutcnant Coinmclnding 
Jas. Alden, for in-shore and harbor work in this section, was unfortu- 
nately lost in a storm off the Cliandeleur islands in May, so that thc party 
had but little ;rid from her services. 

The discussion of the ticlal obscrvations at Cat island has been con- 
tinued under iny iminedinte direction, and the results dccluccd have 
been found of considerdde interest in a prricticd and scientific point of 
view. Persons who had longest observed these tides bclievcd that they 
were without regularity, and naviptors onerally who had attended to 
them, supposed that they resiilted from t e : d o n  of the wind, I have 
shown, on the contrary, that the results arc stricty.referable to law, and 
do not depend upon the wind, except as a moclifyln cause. The first 
results deduced me given in a paper presentcd, f y  authority of tho 
Treasury Department, to the American Agsociation for thc Rilvnnce- 
merit of 6cienc% ax their meeting in August, 1860, which, wit,ll Rome 
yevision, is transferred to the Appendix No. 7. It is not a little curious 
that a case of'the singlc-day tidm, to which these bclong, (linving, as cc 
general rule, but one liigh and one low water in the twerity-four 'hours) 
ahould be among the carliest on record, having been ex;l,lnincd by New. 
ton in his original tlisciission of' the tidcs in connesion with the tlicory of 
gravitition. The phenomenon inct no f'urthcir dcvelopment until recently 

efficient steam-vessel (the Coast Survey steamer 
Editics? have been occupied in off-sliore, work south 

clude both sides of f: ass Christian. 
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observed in the tides of the eastern coast of Asia, nncl in the higher rc- 
@ions of the riorthwcst coast of* America, by the Rev. W. Whewell, who 
Wds the first successfullyto trace its laws fiotn observntion. The small 
rise and fall of the water in the Gulf ofhlexico, rcnders csact and con- 
tinual observations nccessary to ascertain the Ccts. Such ol>servutions 
ham now I m n  obtainciI at the two localities of Cat island ancI Fort 
@organ, and will be followed, in due course, by observntions at a suf- 
ficient nuiriber of points to trace the tides of tlic Gulf. (See sketcli H, 
Nos. 2 to G.) 

A more consiilerable portion of the mcans availoble for this section 
than in reccding years has necessarily becn dcvoted duriiig the past 

results h r  puhlicrrtion. The computations liave been kept up; the re- 
duced drawings of Mobile bay (two sheets hnve beon in progress; the 

publishef, nnd that of one of the shccts of thc inner bay has been coln- 
Inenced. The lowcr sheet of the bay will fbrm part of tho general 
const sheet, extending ovcr Mississip i sound, westward. 

At the request of partics interestccf, an exnmination was commcnced 
of Milneburg hurbor, on Lake Pontchurtrain, the ternlinus of thc ridroad 
from New Orlenns. Assistant S. A. Gilbert, after closing his triwgula- 
tion in this section, visited the spot, and has furnished the data requisito 
for undcrtalting its 1iydrogr;pliy ; but, owing to unavoidable circum- 
~tiinces, tliis information was not received by tlic oficer in ctitirge of the 
hydrographic operations, until too lute iix liirn to begin tlle survey t\wt 
!enson. Lieutenant Commanding Sands, United States navy, is under 
instructions to execute it during the cnsuing scasoii. 

sketches of the reconnaissance of l’ass Chrjstian harbor, and of tho 
lnoutlis of the Mississippi, (Pass ti l’Outre uncl the Northcast and South- 
east Passes ) accompany this report. 

Thc first-iinmec-l cxn inination W I I ] . ~  mnde a t  the requcat of the citixcns 
intcrestcd in Poss Cliristirtn. That town occupies II somewlitit im wrt- 
a t  rclation to New Orleans ria it henlthy summer residence for fiimi 4 ies ; 
and it is reprcscnted tlittt intercourse is rcnderccl difficult, nnd the. mriils 
delnyd, by fiequcnt grounding oftlie steamers upon the shoals. (Seo 
sketch H, ho. 9.) 

By tlic reconnuissance of the Mississi pi doltti, (sketch H, No. 8,) an 
interesting comparison is furnisher1 w i i  tlic survey imide’ 11y Captain 
Anclrcw Tnlcott, cor s of enginecrs Uiiitcd Stiites army, in 1839, 
showin that tho niars r ICS have generrllly been cxtending furtlier out to 
sefklvar8 ; tlint the clinnnc~ has cleepcncci at the  ass ti ~ ’ ~ u t r e ,  and ~ x -  
come shoalor a t  the Northeast and Southeust Ptisses. 

The juclicious recommendations of Licutcnnnt C. 1’. Pnt.terson, United 
navy, in regard to beacons rind b u o ~ s  upon this const, which he 

had mad@ n matter of special stucly, m c 1  in respect to whic\l his v i e w  
Qwrc seconded by his succcssbr, still reinitin unucted upon, as,nt tho 
date of my last annual report. ~o whnt is u~rcnc~ coilt+ned 111 that 

tlm to the subject. Should the sclieme thcre sugpcsted uppeiir of too 
fnuch 1m nituclo to be cnibrncecl in the ap ropriations of n singlc year, 

pear, nnc f must be npplied in succeeding ones, to tho preprutition of tho 

engrnvin of the entrance shcet of Mobile ri ny has bccn cotnplcted and 

rFport I can add nothing but n respcctfdy renewec Q invitntlon of nttcn- 

Qfly at ! oust be commenced, and grudu ti8 y and systcmutically curried 
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out to completion, so that partial benefits shall be reaked in ropo 

Cut end Shi islands, has rreat need of such f’wilities for navigation. 

For t rl e detcrmirmtion of differenccs of longitudc by nicthods ilcscribed 
in my last annual report, I have had in view the establishment of 
station for telcgraphic connexion between New Orleans and Wadiinnton, 
by the line of the coast or by a line passing through Cincinnati an3 the 
valley of the Mississi )pi. Assistant Oilbcrt rccominerids Fort Wood 
or Fort Pike as suitab i e and convenient points for the purposc of con- 
nccting with the coast line of’ telega ih, being included in the scheme 

wires from New Orleans to Mobile. 
TriuuguZntion, (skctch 1%)-This portion of the work was under 

chargo of assistLtnt S;imuel A. Gilbert, who was supplied with il sinall 
vessel fbr transportation, and was nidcd, during the latter pnrt of‘ the 
season, by Mr. Charles M. Bnche. The pnrty was engaged for five 
inonths, cnding May 20th-first, in the triangulation of‘ Biloxi bay) 
second, in connecting that. series with the main scheme to the castward; 
third, in the repetition of observations of the previous year in St. Louis 
bay, unsatiufiictory through dcfcct of the instrument; and finally, in the 
extension of the secondary triangulation westward over Mississippi 
sound and Lake Borgnc to the eastcrn shorcs of‘ Lalie PontchartriLili, 
Mr. Gilbcrt’s summary of rcaults is a s  follows: 

“The area covercd by tho triangulation of Biloxi bay is 48 square 
miles. The area covered by the work ncccssary to the corincxion with 
the main‘ sefies, and previously covered by it, is 40 squiirc tnilcs. The 
area covercil by the triangles remeasured is 96 square miles-being in 
all 184 square miles. 

“The area covered by the triangulation as yet unobservctl, but of 
which all thc signals hove been erectcd, is G O 8  square miles. The 
numbcr of angles measured is 67, for the determination of which 94 
series of‘ 12 repetitions each, and 8 of G repetitions each, or 1,176 
an rles, were observed.” 

h e  ex crience of the party indicatcs the months of May and June 
as rnorc P irvorable fbr obscrving, in this region, than the thrct: months 
preceding. 

Assistatit F. H. Gcrdes m d t :  a brief visit to this scction, which was 
em 10 cd in erecting errnancnt marks at the main stations. 

in thls duty, uided by Mr. W. M. ,Johnson, uncl ha,virig thc usc of’ tho 
Const furvcy schooner Phacnix. The resulting work is indicated by tho 
&c~tqi:inying sketch, which embraces (in three sheets, marlicd 18, 19 
and 17, respective1 ) Pass Christian iincl its vicinity, the Bay of 
and coast castwitr2as fa,r as West Pascagoula river. Upon the: 
mpogrnphy of thesc sections, Mr. Greenwell’s remurlis may be 

teresting : 
The character of the country embraced in sheet No. 17, or the 

running from West I%,scagoula river to Diloxi bay, is similar ill e 
respect tn that described in previous reports-the shores being low 
smooth, thickly wooded to the very watcr with pine, principally, inter- 

to its progress. The commerce of Mobile boy, and of the E arbo 

(See A pen l!i ix, Nos. 35 a n i  36.) 4 

of triangulation, and within a fcw i undred yards of tho tclcgraphic 

!&$gf*aphy, (sketc l H.)-Assisttint W. E. Grccnwell was engnged 
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F d  with magnolia and hammocks of live-oak. Sltirdng thc shore 

ong ie here and there n settlement, with sinal1 s ots of’ cultivated 
h’lst the iiiteri , f i x  miles and niiles bac!, is but a dcnse gz% ;iilc, appnrent&~ its wild and primitive state. 

“Tlie character of thc topgrqpliy upon sliect No. 18 is very similar 
the onc just dcscribccl. r h e  town of 1’im Christian, sitmltccl upon 

a ridge of f b t  land, about twenty fcet ubovo high water, sloping griid- 
uauy“townrc1s tlie sound and again bnclr in the intorior, presciils the 
Only feature different from slicct 17. Around it is die siixnc wild, thick 
forest of inc as scen along t~ie  w~iole const. 

‘‘ ‘J’he i!aturcs of the country embra,ccd in thc Biloxi shcct nrc some- 
what ilifkcnt from thnt just tIescri‘t)cd. On tlie cast sliorc of 13ilosi 
bay the bnnlrs arc abrupt, being &om twenty-five to thirty fiiet in lwight, 
and of 8. red clayish sod. Here, too, unlikc: tlic other piirts of’ tlic coast, 
thc sliorcs :ire quite t1iiclc1-y scttlccl, nnci improvements have 1w.a made, 
~ u I  itre still making, which, in a few years, will intikc it ;1 plnce of soiiio 
‘Inports nee. 

“Along tlic shorcs of the ‘Bnclr bay,’ mid on the banks of the 
ba ous cm tying into it, arc at prcscnt, in succcssfi.il opcrntion, ninny 
mi 9 7  Is, founc rios, &c. Froin thcsc and otlicr resources a t r d c  bctw\.rc.w 
Biloxi iiricl N C ~  Orlcuns is ltcpt up, amounting to uliout ~ ~ O O , O O O  per 
annum, kceping in constant einploynient 1~1)out Ctighty or iiiuety vesscls, 
amounting in all to about three thousand five hundrcd tons.” 

During tlic sc;won of five months (Decembcr to Junr) tlie nrcn sur- 
veyed w a s  66 sqiinrc miles; tllc lcngth of shorc-linc 227, of roads 27, 
U d  of streets and whnrvcs 16 miles. 

H ~ d l ~ o g r ~ ~ ~ , i r y ,  (slictcll H, Nos. 7 to 10.)-Tha party under chitrge 
?f Lieutonixnt Comni;inding JLLIT~CY~ Altlcii, Uiiitcrl St;ites navy, ilssistilrlt 
1h the const survcy, was engaged in thc s u r ~ a y  of Bon S~ccours biiy 
rntil its compl~tioii, when that ofjicer WilS tm~isforrrcl to rtnotlirr scction. 
h c  oI)txiltions were condiictccl (luring tlic rcmnincler t l ~ 1  gretltcr p r -  
tion of’ the senson 1)y Licutcnunt Commnnding 13. F. Szinds, United 
atatcs nwy, assistant in the coast survcy. ~ 1 i o  stcniner ~ a ~ r e r  wus 
QPproprintcd for the use of this porty. 

was extcndccl ofr-shore, 
both enstward and westwnrcl, (sout.h of Dnup 9 ]in rind l’ctit 13ois idnnds,) 
‘0 the distnncc of eigtil or ten miles. ~)n ,ss  ~liristiiin, in iVissiwippi 

was, in complinnce wit11 a spcciu1 rcqucst of’ tlic rcsitleiits, 
c l o ~ ~ l ~  sou11c1Cd fiom I~cnilerson’s ~ o i n t  to n e w  ljitclirr l’oint, nntl  tlirCt3 

It is t~ius describccl by Licutc!nuiit Com- 
handing Bnnc\s : 
. “A $pth of acven feat cnn be lwought into the clinnncl fiotn tho 

by kcc+ig the woPt boucons o cii to tht: soutliwnrd, 1)ilss”ilg to 
soUhnrc1 of the first bcucon ri,n c f  northward of’thc sa~ond. At. thc 

eeEtFrll beacon ti^ it is rather shoder; 0.3 feet citn be tnlnill in, wit!i 
the Inner beacon open to the eastward of the new church stccplc uritil 
‘@UlY “p with thnt beacon, and thenco to the st~arr~bout ~ l i r r l * f :  ‘l’ho 
bottonl 1)cing soft nnc1 tlic current strong, I slioulcl su posc ti muc1-mn- 
‘h~nf! co11111, tit comparative17 little cspeiist?, deepen t Y le o1lnli1i(>l {It tbo 
OaSt and w x t  beticons suf€iciently for stcaniboat nirvigtition.” 

A reconnuissance was also made, by the same ofiiicer, of the Missis- 

Fhc work off the entrance of Mobilc hi 

n. half miles froin shore. 



ars, no sure snilinp 
es. Vessels shoul6 

ten, fkthoms until daylight, when the pilots and tow-boats come out. 
*' The tow-boats generally anchor inside of tho entrance, and in fdr 

weather cruise off fiom ten to fifteen miles. Vessels are rarely dela ed 

keep a good lookout for the offing." 
The progress effbcted this season is shown in sketch H, of which the 

sheet mnrked No. 11 indicates the work of Lieutenant Commtinding 
Altlcn, the remaining aheets that of Lieutenant Commanding Sunds- 
the Gwrner embracing 96 square miles of &ma, 228 miles of soundings, 
and 13,760 casts of the leiid; the latter, 276 square miles of area, (188 
miles of' soundings, and 26,944 casts of the lend. The time employed 
was f'rom January 16 to J u n e  10, 1861. 

Fforri the rcsults furnished by the hydrographic surveys, sailing0 
directions for Horn Island pass were m d e  out and communicated tu 
parties interested. (&e Appendix, No. 37, and sketch H, No, 7.) 

SECTION IX.-FROM VERMILION BAY TO THE BOUNDARY, I N C L U D I N ~  

Thc work in this section has been conducted on the scale of previous 
years, three zities being in the field. Its progress is represented on the 

of' Galveston as fiir westwirsd as the Brmos river, and all the primary 
and secondary station-points secyred by permanent marks. An attempt 
to csterid the secondary work into East bay fided, from insufficient depth 
of water, no means of' l i d  trimsportation heing accessible, The to- 

o raphy of the bays about G:ilv(:ston has been completed, as also the 
!$!&paphy of thc harbor, entrance, and upproaclies. The cliurt of 
Galveston entrance is in course of' reduction for pul,licrition, and its en* 
graving is provided fbr. A hydrographic reconnaissance and delinei 
zition of Arilnsas Po.ss i~nd minute examinations of sites for li ht-housea 
in Ualvei;t?n bo will be reported uiider their proper head, %'lie rapid 

notice. 
peculiar clifficulties are o posed to the work by the climate and top0 

its transprency ; and which have induced t ie recommendation 
assisant WilliiLlns of diminished length of sides fir the trian &so 
The obstule of' the belts of timber on and about the Brmns, wkich 
proved somewliut in the way of the triangulation, is su posed to be the 
only feature of the kind on the coast of Texus, from t l? ie W i n e  to the 
Rio Orande, 

fbr want of tow-boats, as there is considerable competition, and t 7 ley 

TIT& COAST OF PART OF LOUIBIANA AND TEXAB.~(dketCh 1.) 

general sketc $I I. The triangulation 1ra.s been carried from the .vicinity 

and cxtenslve c ii mges of' the Aransas bar will appear worthy of specid 

r q h y  of this region, whic E disturb the atrnos here so as to des P 
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ourly observations of tides have been instituted, and will bc kept 

'by observers stationed at Gdveston. These tides are observed and 
cussed on the same plun as thosc of' Cut islond and hlo?e bay, in 

l848 and 186061, and as nt prcsent ut Key West-finmng part of 
a eyetern for nscertainin the tidal phcnomcna of the Gulf of' hIesico* 

.ft+iungdution, (see s P retch I.) Assistaut James S. Williams has 
been in chnrge of this portion of'the work, aidcd by sub-assistnnt S en- 
cer C. McCorkk, who W:IS for the inost part scpnrately engap: in 
reCOnnaisgance and observations for the secondary and tertiary trinngu- 
lation. The *Coast Survcy scliobner .Belle w u s  in the service of* the 

e main trian dation has been connected, from the newfy occupied 
stations, fjhocolate and Hall's bayou, with that of the prevlous 
In extenclinlj the scheme west.cvnrd from thc new stnuon I'en- 

'nsula, assistant Williams wu,q eiicountered 117 the seriouc, and, on this 
COa8t, exceptional obstacle, of heavy belts of tinibcr on the Brazos river, 
Oyster creck, and Bastrop bayou. He litis, however, SO sclected the 
points Ju iter and Hamilton, that the line fiqni the Pcninsulu to the 
*Orme,, a f though strilrirq the villagcs of' Velasco arid Quintuna, pn.ssce 

a street, and the lines from Hamilton to the other two points puss 

In observing over the long lines of sight of the main triangles, p a t  
*bstacles are encountcred, which RIr. Williams thus enutnerntcs : " 'Che 
C1lmuto of this region, unless the lust season is an exception to.its gen- 
"rp.1 character, is singularly unfhvorable for extcnclcd fieodetic oper- 
WnS, The stormy winter, the short twilight, nnd intense heut of' cloud- 
+S summer ; the frequent, almost constant, Iiigli winds ; tllc limy, misty 
ar,.-all battle qpinst prop-css; indccd, lhc air 111ay be mid to be clcur 
Only duriiip a norther, .rvhen it is impossible to lnuke an instrument 

y on its high tripod." 
one case, twcnty-three dnys were occupied in endeavoring to effect 
ureinerits that in n hvoroblc atnios here would have rcquired but 

Q few hours. Mr. Williams reconimenr t s contracting the siclev of tho 
Fain triunglcs, that more results may be obtained in proportion to tho 
Qme. 

1 he secondary ,and tcrtinr triangulation hns substantially aclvqnced 
as i i i  as ttje Brtlxos river. f i e  contraction of' the sitlo hotween tlystef 

and ICattlesriake wcondary stutions, soinowlia.t niurring the sym- 
'nety of the general sclicme, was u judicious ineasure of econoniy to 
avOIA cutting throuqh heivy timber, Some tinic was lost in nn unsuc- 
cessf~l atteempt, before mentioned, to extend the work into.East bay, b! 
the other direction. 

In refercnce to tho presermction of stnuom, nssistnnt Willirkms reports: 
"The prirnnsy points that hnvc been occupied 

marked by an eartheiiwarc cone, buried 
below the surface; upoll this n tvoocloii piocc, 
"!? suPPorh &granite block, two &et long i ~ l d  te 
with a crO88 u on its middle point. 

opciiings in the timber. 

1 7  

Besides this, 
sun F, Q within three inches of' the 

and east fium the centre, and threo feet 
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points nre marked by the cone in the centre, and the three blocks clb 
posed, as  above, around it." 

have licen occu Jietl, of which 3 were primary, nnrl 6 secondary; 68 

giving 1G3 squue miles in area of primary, and 99 squurc niiles of 
secondary triangles. The instrument used by assistant Williams was 

sidtaiit Williams, in his report of a reconnaissance for trianguln- 
rrmarlrs upon the unusual topogra.phy of' a. portion of' the coast, 

a s  f o l l ~ ~ s :  ".I have found dong the Bril.zos rivcr nnd 0 wtcr creek 

timber, riiicipally livc-oak, coming clown to. within five milcs of' the 
gulf; ririSv:i ry j no rr in breadth from one to tlirec milcs. Crossing Oyster 
creck u t  :L point about fifteen milcs fiom thc gulf, and proceeding cast- 
ward, I fbund t ic~vy live-oak timber on the head of Bastsop bayou." 
1 opogwyI"y,-Thc party of' sub-assistant J. M. Wampler Wit8 in the 

field during the first five months of' 1861, and had in use the Coast 
Survcy schooner Nymph. Its duties were made arduous by on inclem- 
ent swson, wid. by tlie necessity of oftcn working at stations covered 

rcsults of the worlr nre comprised in a complcte topogrnphicni 
ma of Giilvcston bay, (sec slrctch I, No. 2,) of' which about orio-tLird2 
hac!) h e n  accoin dished thc previous ~eilson. %he amount of' work 
may h! rccko~iei as  fb lhvs  : shorc-line surveyed, 281 milcs; wen. of 
counlry, 3 SSi squtirc milcis; arid 26 miles of roads. It includc~i West 
bay, I h s t  bay, and Bolivar peninsula, Turtle bay, arid the ddta of 
Trinity rivcr. 

U~r~~~~1'""1~.-Lieutenant Commanding T. A. Craven, Uiiitccl States 
navy, ;1ssislunt in the coast survey, was in charge of tlie p r t y ,  and of 
thc CoiM Survoy schooner Morris, engaged in tbis worlr, He has 
made ;L survry (see slrctdi I, No. 2 of Galveston rbor ;ind its ap- 

and approticlics. 
During the season, fiom M i ~ r d l  19 lo Julie 29, the lines of sounding8 

tcd to 484 miles; the iiumbcr of' soundings bcing 31,100, and 
The soundings w(w lnndc in 

1,666 observations of anglas 

In this sgason, from December 10,1S60, to June 10, 1861, 

snqles inca~urc d fi-om 2,484 ohscrva.tionp; 16 signals have been put up9 

(which run newly pariillel fhr twenty miles from the Gulf) be i ts of heavy 

thCCJtkJlitC No. 31. 

r ' )  

atcr. 

proilchcs. Hliect No. 1 comprises t I! e harbor, and cot No. 2 tlic 

suivcyecl 66 square miles. 
from oiic foot to eight futhoms. 

The d@plh of water on Gdveston bur is stated to be twelve fcct. 
Liautcnunt Commanding Craven lias also rnir de u 

tion of' Clop cr's bnr, Ned Fish bar, and Hdf' Moon 
ton hty ; ani  of' Aransm Pam, the entrnnce used for 
well its A r a ~ ~ t s  ~ U F  All af tliese (see sketches I No. 2, and I No, 
yiU bo n . h ~ + c d  to in their proper connexion. I mtiy quote hcic, 110 
ever, 1,icuten;int chven's mention of the remarlcable changes ab 

I'asfj, (sketch I, NO. 3,) as fellows: 
poirit in my reconnaissance designated as ' o/,j lt17,,g&f 
zl/it/& 120 p ? d 8  of I h C  C?l(Lnnd, and the ' I tqp '  itself 

It is now 300 metres from tlie bench, and upwwds of. 11 
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annel. The ca stad was planted in 12349,, fbt 

int I have marked as ' E .  Rnn e' was formerly a Pilot's 

oint of St. Joseph h p ,  for 

croaches on the channel, the o posite point of Mustang island NU?& 

@JRangd to the s it at the Narrows, is a loose, sandy flat, which has 
'been entirely forme since 1846, and on which ve ctation has com- 
menced. I found an unusual depth of water on t le bar, n 
h a t o  ten feet, which may be accounted for by the strong 
dnued southeast winds of this season ; ordinarily there we 
to eight, feet." 

A temporary ticlad station was established in connexion with the 
BOundings dbout Galveston, and observations made additional to thorn 
at &e regular station, which has been left in charge of an observer. 
The latter station was transferred from Bolivar Point, for greater con- 
'*enience, to the city of Galveston. 

Light-Aouaes, buoy, @.-Appropriations were made at the reaent 
*sfhn of Congress for light-houses in Galveston bay, and preliminary 
*UrVeys have bcen required for their location. 

My report upon the subject, and that of Lieutenant Cbhmandirill; 
ONven, who surveyed the sites proposed, will be found in Appends 

1 have recommended the erection of thrce light-houses, namely : on 
clbpper9~ bar, Red Fish bar, and Half' Moon shod-the two latter 
P@h&tional u on the approval of some ccim etent engineer, doubts,bC- 
'*g expresselby Lieutehant Commandin &raven as to the stability sf 

hich had groun cp ed in this channel. 

fifteen rnbnths since was about a fty yards from the beauh 

' he years, been working rapidly out to t R e soutliward,.and as it en- 

with equal rapidity. A1 f of the point of St. Joseph, &om the 

it is now 340 metres fiom the beach. 
thk Eibove, that the 

P x 

563. 

the foundation. (See sketch I, No, 2, anc f sub-sketches.) That ohcer 
B reconnaissance of Artirisas 3r Y ass indicates such frequent and 

ifting of the bar and beach, that no li ht-house can be suitabw 
with a prospect of permanence. 'J!!e re rt of Lieutenant 

3 tiding Craven (Appendix No. 59, and sletc '$ 1 I, No. 3,) @vi 
of the harbor and its changes, recommends a mall light-ves 
oys on the bar. I n  the same connexion, objections we strong$ 

'%@d against the prescnt location of the light-vessel at Galveston. 

' W T ~ O N ~  x AND XI.-~HE UOAsT ow OALiFOnNIA AivD O ~ Q O N I ' C  
@ketch I.) 

laat annual report, showing the r o p s s  of tho work in Cali- 

also, the iiccessity of a buo off Dollar Point. 

In 
fornia and Oregon up to October, 1860, t \ e future cours 
%' 
' e  geo@+&d positions of the prominent points, co 

by, them and by intermediate reconn&seanc0~, '' Wlhts in the final survey ; to make sucl1 surveys of 
choqeS, of sounds, of bays, and of portions of *the coast, as m y  be 

of the western coast was stated as fidlows : ' 

*t *mmediately useful, taking up the paro necessary for the 
6 
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.establishment of ti Mouses, beacons, buoys, snd.other aids to na@p 

manent marks as will enable US to bring together them detached paW 
,into a com Iete survey of the coast; to publish the successive approx* 

.than tho!e already existing for charts, they a be given to the navi- 
ator: mthout waiting for the best results cg we can produce. In’ 

.$is s hit, the reconnaissance of the coast now pre aring for ublication 

the light-houses provided for in California, now under examination, wiu 
be reported upon ; the preliminary survey of Columbia river entrance, 
now reducing, will be published, and the examination carried up the 
river to Fort Vancouver, and up the Willamette ; the portions of Sari 
Francisco ba , the surveys of which are required by the Engineer de0 

artment an d for light-house purposes, will be first token up, to be fol. 
fowed by a cornplete survey of that and of the adjacent bays, after less 
known portions of the coast have been embraced in the work.’’ 

In accordance with the principles thus laid clown the survey has been 
prosecuted, upon a scale increasin8 as new a propriations becam 

operations could be disembarrassed of difficulties growing out of th6 
want of funds and the peculiar circumstances of the country, yet th6 

. beneficial effects of a more liberal expenditure are beginning to be rw 
,alized; and I feel justified in pointing to the results, a8 a worthy md 
valuable contribution towards the knowledge of our Pacific coast and 
the safety of its navigation. If those results are not fully equal to O U ~  
ex ctatlon, they have fallen short only through causes defying the con. 

’ received most, and from whom we hoped eo much more; thc wreck 
~ n d  necessary abandonment (on the coast of Potagonia) of our steamer; 
and the serious injury and detention of our sailing vessel south of S@ 
Francisco-disasters which have combined to leave our hydrography, 
es ecially, behind. our hopes and just anticipations. 

Sefore proceeding to an account of the work, I feel that a pause 3 
to honor the memory of him who was its able and ardent pioneefr 

, whose name must hereafter be identified with the western coast &a 
its most distinguished and useful explorer-Lieutenant Commandid wm. P. McArthur, United States navy, assistant in the coast survey. 

The tribute paid by his associates to his memory seems to deserve 8 
place in the records of the government and the work which he so fdtp 
fully served and honored; it is accordingly annexed in Appencld 

.$&t, up to the fate of my last annual re ort, our operations had 

tion, using the met \ ods of the Coast Survey, and establishing such paH 

imations w K ich we make, so that, whenever we have better rnateriab 

will g e fohowetl by a similar one south from i? P onterey; t K e sites for 

available, and with all the ener y to be expecte a from the meritoriolts 
. officers engaged in it. Althoug B 1 it was late in this season before the 

tro p” of man-I allude to the lamented death of him from whom we had 

NO. 40. 
I proceed to resent the state of the work. I t  will be remembe 

ni&ed : lst, a, amd sketch of the coast P rom Monterey to the col 
ia river, with f ydrogra hic notices, including detailed descript,ion 

al entrances,.an8with a table of a proximate longitudes an 
Jes; 2d, a preliminary survey of the (!klumbia river, from its e, 

trance to a point above Astoria; 3 4  a survey of Mare Island straits, 9 
the .bay 4 .  of @an Pablo, interior to that of Ban Francisco; and $th, reps#‘ 
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.upon light-houses for the bay of San Francisco, for Cape Disappoint- 
Q a t ,  at the entrance of the Columbia river, and for New Dungcnness 

1 md Cape Flattery, in Oregon. 

&e exact determination of the position of prominent oints, and the sur- 

‘mportant io tho present want8 of navigation. The astronomical ttnd 
topographical iartios, and, as ftls as practicable, those engaged in trh 
angu tion an$ liydrogra hy, have combined upon the same localities 

c ect the rapid comp etion of the pur oses in view; and the two 
folmer parties have been for the most part eft together, for convenience 
Qf co-operation and economy of transportation. The triangulation par- 
t has united with its normal scheme not only the surveys requisite for 

loc&n of light-houses, but those of a general character called for 
the joint commission intrusted with the selection of sites for military 

naval estrtblishments. The hydrographic arty, crippled in its 

?Pori, has lent its aid to the others, and of late has been occupied in 
‘Inportant independent examinations ; among which the continuance of 
the general reconnaissance to the soutliward of Monterey ranks first, 
and will l e  p s b e d  as rapidly as practicable. 
briefly, reserving details for their proper place, die gcneral results of 
the Beason, which are: 

1. The exact determination (for which see,Appendir No. 41 ah) of 
Conception, the Hatteras of the western coast, and its survey for 

Ithe localion of a light-llouse. Tho latitude was com uted from astro- 
nolnical observations made at that point; the longitu { e, from the coin- 
Parison of observations there of moon culminations with others made on 
the Atlantic coast. The magnetic vilriation was also determined. The 

Since then, the leading objects in our plan of operations h 

necessary for the eetablishment of lights md c K annel-marks most 

4k P f 

OPerations by ca.uses already cited, and which wi P 1 be more fully dwelt 

I proceed to state , 

nds from thc False bay, on the north, to the 
1-thus connecting the coast surve work wit11 

the boundary survey, cstablishedr by. Major 
s topographical cnginecrs. A sketch of the l?land8 
des" has also been furnished, &Vi% their ap- 

at the elltrance of Columbia giver for the position of 
nt, with a topgraphical survey of the cape, and a 
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report for the location of a light-house, by law provided for, on th$t 
point. (See Appendix No. 44.) 
' The fogs revdent upon this coast interpose a serious obstacle to ob- 

Ordinar transit observations for time nre more easily attained ; and, to 

cisco and the mouth of Columbia river, has becn organized, and IS 

Servations P or, latitude, and to those for moon culminptions ; but th6 

make t .I: ese available, a chronometer expedition, between $an F r a y  

Its rcsults me not yet 

also extended ite labors over*Point 
and its vicinity; and 

views (eye-skctchcs) of the en0 
Columbia river, representing the features Of 

were shipped in January, 1861, and 
the remaining two in Februa , to be delivercd to the collector of' ens* 
toms at Astoria, Oregon. %ey havc been rcceivcd, and are to be 
placed under the direction of the coast survey party in the vicinity. 

6 .  Preliminary surveys of Humboldt Harbor and Trinidad bay, the 
former believed to be, in point of excellence, the third harhor on that 

'coast, easy of access, and having twenty-one fcet on the bar at low 
. water; the latter is reported as affording a good Iiarbor of refuge, and, 

during half the year, a safe and convenient anchoral;e. A site for B 
light-house, provided for by law, to be placed at the first of' thew bays, 
has been examined and reported upon. (Seo Appendix Nos. 67 and 
4 7  hi&) 

6. Surveys in and about the bay of San Francisco, by combined 
%rkn$ulation and topogra hical parties, mliminary to tlic gciieral triafl' 
plation, and yet lrnmeliately directed to light-liousc and defensive 
purposes. These embrace : 

A minute survey of Fort Point, at the entrance, and Alcatraz i s l a d  
inside the bay; proposed sites for light-houses, (see Appendix No# 
46.) The survey of the southern shore of the bay, fbundcd on a me89' 
ured base, and covering the ground pointed out by the joint cornmid' 
sion for examination with rcfcrence to Fortification. A recOnn&sanc@ 
of the Fardloncs (isleids) for rectification of thcir position. A survey 
of Mare island, united with that of Marc island straits, and extcnded 

*over the Straits of Carquines, This survcy furnishes all the topography 
needed for the information of the joint commission, with a vicw to tW 
location at Mare island of a navy yard. Approximatc dctcrininrztion8 
of' latitude and longitude have bcen made on the southcrn shorc of tba 

The more exact geodetic and hydrographic operations of' the surve 

p&od is contem lated,) not through an under-estimatc of its ultimate 
Importance, but iecause existin4 charts yield better approximate k n o d  
d g e  of this than of other principal portions of the coast. It has thef6' 
fore been estimated that the same amount of labor would yield gre& 
md more immediately beneficial results even to the commerce af S@ 

thee. The charts d Captmn Becchy, British navy, those of Cap@ 
Wilkes, of the United States Exploring Expedition, and, more rece&' 

bay- 

have been deferred in this harbor, (though their application at a11 

Francisco itself, if dispersed through other fields, than if concentrat, 66 



*OSC published by Captain Ringgold, United States navg, leave fa 
195s to be desired tbr this than for other leacling points. 
. 7. To the above general account of operations it is to be added that 
the hydrographic operations have recently been directed to some revision 
of the general coast reconnaissance between San Francisco and Mon, 
k e y  ; the extension of that reconnaissance f'rom Monterey southward 

been entered upon; and the survey of the bay of Montercy bw 

Having rcccived, during the last year, two interesting reports from 
bieutenmt W. A. Bartlett, United States navy, assistant in the coa& 
Wrvcy, referring respectively to the eneral charactcr of the coast of 

t h e  reports in the Appendix, (Nos. 48 and 49.) . ~ Rstrommicd and mametic obeiata,tions,-Assistant George Davidson is 
&ti charge of these. At the date of my last annual report he was en- 

ged at Point Conception, by far the most dangcrous, and therefore 
8e.rnost important point, in reference to coast navigation, His obser- 
Wbons were for latitude, for longitude by the method of moon culd- 
nations, and4 for magnetic variation and dip. The results have been 
Fomputed and published. 

prom that point (after unavoidible delays arising from untoward 
ch'curnstances, espeeially the injury of tho schooner Eulring in a gale, 
which compelled the return of the pnrty to Snn Francisco) assistant 
hvidson proceeded to establish an observatory near Monterey, in con- 
nf?,xion wlth tlle survey for a light-house site-from thence. to San 
hego, and finally to Cape Disappointment, mouth of Columbia river ; 
Bursuing tho same system of observations at cach as at Point Concep- 
h l .  The last adviccs left him at C,a e Disappointment, whence he 
BRi oscd to pass successively to the Sotermination of Capcs Orford 

Qvw and San Francisco. 
As soon a.8 the advance of winter renders it necessary to leave tbe 

6eid in Oregon, assiatmit Davidson proposes to estabhsh stations at 
ijQlnts dong the coast, and determine their differences of longitude by 
$mait observations, in connexion with transportation of chronometers. 
The success of this scheme would add Stin Pedro, Santa Barbwa, 
TrbiJud. and Humboldt bays to our list of ointe exactly determined. 

?'!4aPL dation, &., (sketch I, No. O.)-Assistnnt R. D. Cutts w88 

gulation and topogrqhy. The circumstances of the 
his selection as peculiarly fitted for the superintendonce 

rations, versed RS lie is by expeiienco in every branch Of' 
he coast survey. His operations were specially directed 
tions requisite for light-houses, and to those asked for 

inissioii on military and naval establishm@St (for cor- 
Iiich, see Appendix No. my report of 
s for the purpose last rn?uQoned have beer1 
for the season have fb'ylshed- 

re ort on 

been already executed. . I  

California and to the commerce of 8 oluinbia river, I have embodied 

qF cf Mendocino, the two most prominent points between the Columbia 

Assistant Duvidson is aided by Mr. John K ockwell. 

slgne d to this section to take charge of a double party for combined 

catraz island and Fort P O W  and 
houses. ' (Sketch I, NO. 6, and Appcidii J 0.46.) 
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2d. The topogra hy of the southern shore (inelusing the isTand .bf ' 

Yerba Buena) of t K e bay of San Francisco, from the vicinity of the, 

plated sites for fortifications-founded on a base measure? ! on the beach. 
city to that of Point Lobos at ths. entrance 

of San Jose. 
3d. An examination of the Farallones for approximate determina- 

t ion and rectification of their position, (Sketch I, No. 6,). and Sailing 
Directions, (Appendix No. 47.) 

4th. A survey of Mare island, its straits, the entraiice and part of thb 
Straits of Carquines, affording all the topoyaph necessary for pro- 
posed establishment of a navy yard at Mare Island: (Sketch I, No. 2.) ' 

6th. Topography of the northern shore o f  the bay of Sam Francisco, 
(sketch I, Nos. 6 and 9,) from Snucelito to Point Boncta. 

6th. The triangulation (hr  which a preliminary base wits measured) 
of the bay of San Diego, from False bay to the Mexican territory. 
"The southernmost si a1 is on the boundary line, and about forty feet ." Com- 
bine& with the topograph of sub-assistatit Harrison, t IS furnishes a 

Au ustus 6. Rodgers, esq., was the aid of assistant Cutts, and was 
epeci B lly emrlpyed on the topography. 

The statistics of the season's work show : 2 preliminary bases meas- 
ured, 68 signals erected, 37 stations occu ied, 170 angles determined 
by 4,688 observations, 4 stations whose 8titudes were determined by 
spirit-level, 20 stations whose altitudes were trigonometrically deter- 
mined, 228 vertical angles measured, and 188 observations for azimuth. 

.-Sub-assistant A. M. Harrison was at the head of tho 
topographica party lon est in the field. For brevity's sake, I refrain 
from a recapitulation of is movements, which have been so far iden- 
tical with those of the astronomical arty, except that, at the last acl- 

ern shore of 8 olumbia river, Mr. Harrison's operations, 8s already 
stated, have been mainly directed to the surveys necessary far location 
of light-houses. His results are embodied in-first, a sketch of Point 
Conception and its vicinity, for several miles of shore-line, and a light- 

second, a sketch of' Point Pinos and shore-line of vicinity for sever8 1 house report, (see sketch I, No. 3, and my report, Appendix No. 41; 

miles, and a light-house report for the entrance to Monterey, (see 
sketch I, No. 4, and Appendix No. 42;) third, a topogra hical map 
(sketch I, NO. 7) of the bay of San Diego, including Puma loma, pro- 

sed as the site for a light-house, and La Playa, the port of Ban 
f&p, accompanied by n report descriptive of the bay, (Appendix No. 
60,) and a report upon the location of a light-house, A pendxx No. 43;) 

shore at the entrance of Columbia liver, (sketch I, No. 10,) and a re- 
reference to the erection of a lieht-house at that point, (Appen- . 44, also the topography 0: yolnt Adam the opposite cape. 

ographical operations oft  he party under assistant Cutts are 
up in execution, and in resdls, with those Qf tho triangula? 

1 d'n the contom- 

(Sketch I, Nos. 6 and 9.) 

r j n t  
westward of the marb Y e monument marking the initial 

map of the bay, for whic x see sketch I, No. 7. 

Eh .% 

vices, he had nssed to the topograp K y of Point Adarns, and the south6 

fourth, the topography of Cape Disappointment, an d e  t rec miles ofthe 

For loca r' information and descrl tion, 1 refer to thcse reports, 
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tion, that, to avoid tedious repetition, I have described them under that 
heed. 

Hjdrogmphy.-Up to the date of my last annual report, the late. 
Lieutenant Commanding Wm. P. McArthur, United States navy, as-, 
8istant in the coast survey, was in charge, but survived a short time 
only. He was succeeded, December, 1660, in the command of the 
Coast Survey schooner Ewing, by acting master J. H. Moore, United 
8tates navy, who was relieved, May, 1861, by Lieutenant Command- 
ing James Alden, United States navy, assistant in the coast surve .? 

During this period, the Ewing was severely injured in a gale, and & 
mme time under repair. 

Lieutenant Commanding Alden, delayed by the difficulty of shi 

Adantic ideas, set out,, about the middle of June, for a preliminary 
survey, which occupied about two months, of Humboldt and Trinidad 
bays. For his maps, see sketch I, Nos. 8 and 6 .  His general descrip- 
b n  of the character of those bays, I quote as follows: 

“ Trinidad bay is a very convenient and safc anchora e durin six 

ffom the strong head (northerly) winds thnt prevail along this const, a 
comfortable harbor of refuge. Humboldt bay is, i think, the third haw 
bor on this coast; it is sixteen milcs long, and fiom three-quarters to 
four or five miles wide; the entrance between the breakers is nearly 
straight, but rather along the coast; it is about a mile long, and two 
hqndrecl metres wide between the eighteen-feet curves on either side, 
Wth twenty-one feet at low water on the bar. It is erfectly accessi- 

the entrance.” 
Moru detailed information upon these harbors, and that of Snn Die 0,” 

found in t a e Appendix, (Nos. 46 and 60.) 
The hydrograph of the entrance and part of tho bay of Sari Diego 

i s  given on the hur by or map (sketch I, No. 7) already referred to under 
* &e head of topography. 

h u t e n a n t  Commanding Alden reports it as highly necessary to the 
Safety of navigation in the harbor of San Francisco, that buoys should 
be placed on the Invincible‘and Blossom (sunken) rocks; and the 
ex enditure ia accordin ly rec:ommcnded. (For correspondence on the. 

An examination has been made of the bay of Monterey, which is 
*e orted as completed, although the results have not yet been received. 
Tie schooner Ewing was detached for this duty. 

Lieutenant Commanding Alden, in the steamer Quickstep, tempo- 
artered for the urposes of the coast survey, ha8 been engaged 

Ping hands at the then prices of California, which far transcend $: 1 

months in the year, and will be found, by vessels that i f f  ave su ered 

ble except in very heavy weather, when the sea brcu P ts  entirely acrms 

and sajlin directions for the latter, have been published, and will B e 

6 ject see Appendix rf 0. 62.) 

amination of t K e coast between S 
after concluding which, he has entered upon 
@ral coast reconnaissance from Monterey t 

will also prosecute, during this winter, th 
of 8an Francisco. . 

he draughtsmaa, Mr. McMurtrie, of the 



qtched for the purpose, has fqrnished drawings (eye-sketches) of the 
entrance to Columbia river and of’ the neighboring coast. 

The rojected hydrographic operations In Oregon having been pre- 
Vented 1 the loss of the steamer Jefferson, it is proposed to print the 

’ map of Zolumbia river entrapce, and to send copies to the hydrographic 
BmtZ on the western coast, to be corrected there if the changes in the 
q u t  channel are found to be of importance, and then to be published. 
Bailing directions for entering that river will be found in the Appendix, 

* It  is my painful duty to record the death of Passed Midshipman 
William De Koven, United States navy, an officer of high character, 
prho had been but a short time attached to the wast survey. The 
btter of his commander, reporting his decease, is given in Append4 
No. 63. 

For the judicious execution of the hydrography on this coast a steam- 
vessel i s  essential. Hence the loss of the steamer Jefferson is severely 
felt. That vessel vas so atrained and dismantled by a gale off the 
coast of Pata onia, (proverbial for the severity of its storms,) that 
$though, by 8od’s mercy and by tho well-directed exertions of her 
commander andxrew, she was enabled to reach Port Desire in safety, 
it wa8 necessary to abandon her there, since, even if repairs had been 
practicable, no facilities were accessible. In the Appendix (No. 64). 
will be found a report of the circumstances, and evidence that the 

, yessel had been, after proper examination, approved as sea-worthy ; bad 
been pFoperly fitted and provided ; was commanded and worked with all 
the judgment and energy suitable to tbe occasion; and was finally 
abandoned through inevitable necessity. Her disastrous fate seems to 
he one of those cases in which the power of the elements defies all the 
efforts of human art awl skill. 

Lieutenant Commanding F. K. Murray, United States navy, was the 
commander of the Jefferson, and, before abandoning her, made satis- 
fiLctory arrangements for saving and bringing home her boilers and 
machinery. 

NO. 61. 

e of Ireland.” 
The steamer Corwin has been built for the coast suryey out of the 

appropriation for the western coast; but the Jefferson was sent in her 
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place to save time, and the Corwia retained for the eastern coast. It 
will now be necessary to send the latter to replace the lost vessel in the 
Pacific, and the Treasury Department has directed her to be fitted out. 
Ber withdrawal will be a serious loss to the eastern hydrography, and 
the intere8ts of that work will require her to bc replaced. 

OFFlCE WORK. 

Every department of the office has, under the able supervision of 
Brevet Major I. I. Stevens, of' the corps of enfiineei*s, continued to im- 
rove, and has filled the full mcmure required by the increasing num- 

Ker, amount, and variety of rcsults returned by the field-work of the 
coast. For the first time every section under survey has reached that 
step when results axe steadily returned and require provision for pub&- 
cation. 

The progress of the work has rendered practicablc arrangements for 
prompt publication, which, when it was less developed and cxccuted 
on a smaller scale, wcre not possible. It is duc to Major Stcvens to 
acknowled e the promptness which is secured in the publication of 
results, anf  the maturing of a system by which sketches and prelimi- 
nary charts are made in every case to precede the more finished work, 
furnjshing valuable results to the navigator as. soon as obtained by tbe 
surveyor. 

The rapid execution of the engraved charts of the western ccwt 
reconnaissance is a proof of the perfection of this orgapization and of 
the zeal of those who administer it. Three well-executed sheets of recoil- 
?aisso.nce were en aved and ready for publication within twenty work- 
!l~g duys after the g. eginning of the ennraving. Preparations of n aim- 
dar kind have been made to esecute tfie charts of the southern 
SF the same coast as soon as received, so that publications ma 

three charts and thirty preliminary sketches, of immediate utility to nwi- 
&tors-the result generally of the work of the past suiveying year. 

It is, of coursc, understood that thesc latter do not pretond to be 
finished charts, but simply what their titles indicate-sketchcs, to be 
filled up and perfected as the work advances. 

The divisions of the office-work are as follows: 1. Cornputin 
2- Drawing; 3, Engravin ; 4. Electrotyping; 6 .  Printing; 0. Yu 
hshing, distribution, and s 9 e; 7. Instrument making; 9. Arcliivcs wd 
library. 

The corn uting, drawing, engraving, and instrument makin are each 

ant in charge of the office, nnd directing, un or his supervision, the de- 
, tails of each branch ; the general direction, as a branch of the entire 
Work,, resting with the superintendent. 

MaJor,8tevens acknowled ea, in his report, in comp1imon)V tCrm8, 

merit; Of Lieutenant Richarf H. Rush, United States prlny, in chur B 

!nstrument ma ing; and of Lieutenant E. B. Hunt! of the cor s of on- 
beers, as his general assistant, now teniporady in charge o the on- 

nished early in the new year. The prcsent rcport contains no 

v 
under the c arge of an assistant, immediate1 responsible to 5 t e assist- K 

the Serv1~s of assistant Hi li urd, in chnsge of thc cornputm8 dcpsrt- 

?f the drawin deprptment; pf Joseph Saxton, mq.1 ch.irge af t f B 

B 

F 
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graving. Lieutenant A. A. Gibson, United States army, is also referred 
to in terms of warm commmdation, for valuable assistance in the mis- 
ceilaneous duties of the office. 

The eneral result is thus referred to in Mcjor Stevens’ annual re-’ 
: ( 6  t gives me pleasure to report that durin the past year there 

gztbeen a visible improvement of the office in a1 its branches, and it 
is my pleasure and dut to bear unqualified testimolly to thc zcal and 
efficiency of the SeverJassistants in charge of the departments, and of 
the numerous employes under them. Each man has shown an honest 
purpose to do his duty; and I have been much oftener obliged to mod- 
erate exertion, than to rebuke indifference and neglect. These latter 
cases have been rare ; and I speak advisedly when I sa’y, I lcnow of 
no person in the office, from assistant to laborer, who irii not attentive 
and faithful in the discharge of his duties. 

“I t  is fortunate that such has been the case; for the duties of the 
office have increased more rapidly than suitable assistance ’could be 
procured. Work for the first time has becn devolved upon every branch 
of the office from each section of the survey; and the amount of work 
has not been small, growing out of a class of duties that was, by Con- 
gress, at its last session, assigned to the survey in connexion with the 
location of lights. 
the present year, from tliis cntirely new class of duties; a fact in itself 
significant both of the amount of duty and the efficiency of the survey, 
both in the field and office. 
‘(To, Samuel Hein, esq., the general disbursing agent, I am under 

obligations for advice both in general and in s ecial matters, which he 

tory and the present condition of the work, and from his entire devotion 
to its best interests.” 

The records of the computing department have been systematized 
and the registers improved during the past ear. The list of geograph- 

nary shape, is the best evidence of tho zeal and ability of the ljentlemen 
engaged in this part of the work. In the hydrographic portion of the 
work, re orts have been made on the condition of’ the observations ; the 

condition of the reductions; and have formed the basis of action in these 
matters. 

The subject of current charts has been studied, and many tidal re- 
ductions have been made. 

The arrangements in the drawing department have, been improved 
by ‘udicious arrangements and distribution of the duties, more in ac- 
cordance with the special talent of the drau htsmen, in the division of 
the work, in the apphcation of the system o B contract, or of rernuner8- 
tion proportioned to the time of workin , to such parts of it as admit of 

very efficient, and the exertions of all employed 

“Great exertions have been required to increase the force in this im- 
portant department, (engraving,) and to classify their duties to moet the 
requirements of the survey. 

f 1 

No less than twclve engraved plates have resulted, ’ 

is so well qualified to give from his great fam i iarity with the past his- 

ical positions, 3,240 in number, prepared iy or publication in a prclimi- 

best met B ods of kecping, registering, and arranging them; and on the 

these arrangements. The condition o f the department is represented 
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“There are now eighteen engravers-five empIoyed on I I  salary, one 

on a per d i m ,  nine on contract, and three apprentices. Much of the 
Wmk can best be done by contract; all the lettering and figures,,views, 
sallds, swam s, and even hills. Only one letterer is now employed on 

; a n j  to him is assigned the most difficult work, as titles and 

‘‘ The contract system has generally given satisfaction.” Major 
stevcns speaks favorably of the im rovcment made by the younger 
hembers of this de artment, and of t i e  zeal lznd fidelity of all. 

It is iluc to thc c T;; cienc of the drawing and engraving department$ 
that nearly the whole wori of the past year is presented in sketches, 
bith this report, to Congress. Major Stevens observes : “Our arrange- 
ments now are such that the work, as fast as it comes in, can be given 
to the public in preliminary sketches. Its effect will be reat, both PB 

labor, and to the office force, in affording a better opportunity to train 
the younger members and prepare thcm for the finished charts. These 
sketches will, in most cases, be the finished charts, simply by the ad- 
dition of’ the ornaments[ work. 
“ So the system of preliminar sketches and finished charts will ac- 

tually hasten the publication of t c latter, besides being the bests stem 
to y p l y ,  men havitig different degrees of skill; all, however, gra udly 
rising to the highest excellence. 
, “The clectrotypinp; department has improved 80 greatly the 

dl its arrangements and processes, that at my request its c ief, Mr. 
Mathint, has rna& a eneral report on the subject of electrotyping, (Ap- 
pendix No. 68,) whic t I respectfully commend to your consideration. 

“ Tlie advances which have been made through the agency of the 
Coast Survey have scarcely been equalled in the history of an art. 
b t  a sin 710 failure has yet occurred in Mr. Mathiot’s process. sin- 
& plate t las again becn reproduced fiom the junction of plates with 
corn dete success. 

‘‘ !I ’he time for re roducing a plute has been greatly abridged, 
Time hns been savedl and a greater ccrtaint given to the process, by 
a heating a paratus, which is described in %r. Mathiot’s pa er, and 

of this cleparttnent the past year is not to be estimated b the number 

but by the great itnprovements that havvc leen introduccd-improve- 
merits necessary to meet the wants of the department the ensuing year. 
%’he Rule of maps will, undoubtedly, soon be greatly extended. 

The time has come to call into action ti encies for special sale of 
poast Survey maps. They should be Carrie to each mun’s door hRV- 
‘Qg a? interest in commerce, navigation, geography, and science- Mr. 
Mathlot can wit11 certainty, in the present state of the Frt, reproduce 
his first basso in eight, and every subsequent basso in four,dOys. 
Theso times may be yc.educed to six and three days. A plate has nc- 
t‘Jally beep made the past year, and returned to the enpaying depart- 
ment, in sixtyfive hocrs from 111~ time tile alto was Sent to the electro- 
typing rooms. Certainly in finy days the plates can bc made for 
16,000 sheets of any Coast Survey map, however large and elaborate 

&:enern Et lettering. 

an incentive to parties in the field, who see at once the f ruits of their 

J 
rpgt year 

1 

which is ex -1: ibited on the sketch accompanying his report. T E e work 

Of plates made-lG, all that were required b the wants o P the survey- 

d6 6 4  



it may be: this shows the great practical utility of the process in the ’ 
operations of the coast survey. 

6‘ Many of the plates will require three to four years’ work of an en- 
graver,%,nd will cost from three to six thousand dollars. By the elec- 
trotypin process we can reproduce them in eight days, and at a com- 

A hydraulic press for map printing, intended to remedy the distortion 
which is now unavoidably produced, in a greater or less degree, by the 
copper-plate printin8 press, has been devised by Mr. Saxton, and is 
now in the course of construction under his direction. 

The results obtained in the instrument shop, both in refcrence to the 
quality and economy, are very encouraging. 

The arrangement of‘ the archives has been much improved during 
the past year, in reference to registering, to completeness of detail in 
them when returned, and to facility of ref’erence. Major Stevens again 
calls attention to the necessity for improved accommodations for the 
office of the survey. He remarks: “1  again beg leave to call your 
attention not only to the pressing nccessity of more,extendcd accom- 
modations for the safe-kee ing of the archives, and for a probable in- 

Ziut to the Witness of the present quarters for the purposes of drawing 
and engraving. 

‘$1 would rccommend a suitable building as calculated to give a bet- 
ter tone to the whole establishment; making supervision more cffcctive, 
giving better facilities for the furthcrance of’ work, and abridging man 
expenses in the way of heating the rooms, and of repairs and atten$ 
ance.” 

The following is a detailed account of the work done in the several 
branches, according to each of the officers engaged the credit for tlie 
results which he has forwarded : 

1. CoMPuTrNa.-The computing department has been under the 
charge of assistant J. E. Hilgard. Under his direction, the computa- 
tions have Ire t up with the field-work sent to the office; the final 
reduction of t i e work of former years has madc some progress ; and 
tlie preparation of astronomical and geodetic results for publication has 
been brought to state of forwardness. In, Mr. Hilgard’s absence his 
Place has been ab1 supplied by Charles N. Schott, esq- 

Mr. Hilgard, in xis report, states that, ( 6  the project of’ work prepared 
at the beginning of the past ear has been adhered to as nearly as eir- 
cumstances would permit. %he experience of the past‘ will enable me 
to present.8 project for the ellsuing year more definite in its provisions, 
and coverin more fully the ground to be occupied.” 

Eugene I$;lty, esq,, has made the second computation of the latitude 
observations at soper’s, Hill’s, and Webb’s stmons, section 111 ; with 
the zenith telescope, at east base Edisto island, Section V ; at Point 
Conception and Point Pinos, Section X, with the zenith telescope; at 

enticus, Section I, with the prime vertical transit ; anc1 azimuth 
vations at Breach inlet, Section V. 
sistant Th. W. Werner has computed the secondary triangulation 

of assimnt Boutelle, in Massachusetts and Maine, 1860 ; the second- 
ary triangulation of assistant Farley on the seacoast of Maryland and 

parative 7 y trifling expense of some two hundred dollars.” 

crease in the business of e P ectrotyping, printing, publishing, and sales, 
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h g i n h ,  1860; that of assistant HiIgard near Ke West, 1861; and 
that of assistant Cutts in San Diego, 1861. Ne gas also made the 
second computation of the latitude of Seaton station ; has reduced 

rime verljcal transits, observed at Nnntucket, from 1846 10 1849; and 
{as computed the azimuth observations ut San Diego. Mr. Werner, 
having suffcred from sickness and doinestic offliction, has not been 
quite equal to the computations of the current geodetic work, some of 
which were made in the ofice. 

Charles# Schott, esq., has been chiefly engaged in the final reduction 
ofthe work of' former ears; and in the rcvision of latitude computations. 
He has reduced, by t b e method of least squares, the horizontal angles at 
thirty-four stations of the main triangulation in Scctions 11 and IU, and 
established the conditional equations of that woi*k to 1860. He has 
verified arid in art recomputed the coin utations of latitude ar Seqton 
station, Point &wception, Soper's, Hi1 's, and Mount hide endence. 
He has computed t1JO azimuths observed ut Soper's and Hill s stations, 
section 111 ; the secondary triangulation south of Cape Hattcras, 18B1 j 
and the latitude observations at San Diego. He has also prepared a 

.report on terrestrial refraction, and has made some computations of 
Inapetic observations. Mr. Schott has also devoted much time and 

:rendered much valuable assiJtancc in matters pcrtaining to h dro- 
graphy, which will be referred to under its appropriate head. d has 
great a titude for scientific investi d o n ,  whcther pertaining to astro- 

and inclustry are fully equal to his ability, 
Dr. G. Itumpff lias been engaged in cotnpletin and porfecting tho 

Be has nlso ma J e a prcliminury reduction of the primary triangu- 
kttion, Section I, from 1840 to 1860; and tlic reduction of the conditional 

'F uation of the primary triangulation in Section 111, north of Kent 

'the Salem harbor i of assistant Williams' triangulations in Texas, 
1861; of azimuth observations at Marriott's, Section 111; and of latitude 
observations at Nantucket, in 1846 ant1 1840 ; and has reviscd the com- 
putations of thc latitude of Shellbank, Gection IV, and cast base, Sec- 
tion V. Mr. Rump& throughout the year, has shown his customary 
diligence and exactness as a. computer. 

Mr. H. Ginder reported ut the office in June, and has been chieflf 
engaged on computation8 of verificution and ad'ustment, required in 

(November) rclisved from duty in the cornputin8 dcpurtmcnt, and as- 
&le;ncd to the party of Mr. Gerdes, as aid. 

hlr. M. H. Ober has made miscelluneous'computations, under the im- 
s mediato direction of Mr. Hilgard ; and has computed tho latitude of 

antucket from zenith distunces, ohscrved froin 1846 to 1514% Mr. 
ber has suffered from ill health dnring the grcater portion oftbe year. 
Mr* Iceher has been on dut in the computin department since tho 

Fornaro also rendered service for a short erbd the conver- 
'&on of metro distahces into yards and miles for fist of geogaph- 
icd positions. 

4 

P P 

nomica, P magnetic, geodetic or Iiy fi ropphictll subjccts, and his zed 

registcr of geogra Ihical positions, and prepruing t 7 iem for publicntioii. 

,I6 P and buse; has made the secund computations of the trianplation of 

*'the preparation of geographicnl positions fir pub 1 ication. He is now 

15th of October, and has ma J e himself generd f; y useful.. 
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inputing department on the 1st of November 
nials and the evidence of +ability he has already 
future usefulness. 

&?dues of the Survey, has been employed in 
assisting Mr. Hilga.rd in the records, and in the simple computation, 
and has iven entire satisfaction in the discharge of his duty. 

10,000, by an average of three co yists. 

time to making reports and colnputations in connexion with the hydro- ' 
raphy. Besides preparing several tide-tables for the published charts, 

f e  has made elaborate reports on the following subjects : on a thorougb 
examination of' the hydrographic work in the archives, including tides, 
currents, soundings, diagrams, and their registering, reducinf cluplica- 
tiffg, arranving and binding; on directions for observing an reducing 
tides; on tides and currents in Hell Gate, and on the coast of New 
York and New Jcrsey ; and on a method of representing currents. Be- 
sides the above, a number of reports on hydrographic matters, of less 
jm ortance, have been sent in. 

Eieutenants A. S. Baldwin and Wm. B. Whiting, and Passed Mid- 
shipman S. Nicholson, United States navy, and sub-assistunt A. 8. 
Wndsworth, and Mr. Jardella, have also been employed in tidal re- 
ductions. 

2. Dnawirm.--fiince the 26th March, 1861, Lieutenant R. H. Rush, 
United Statcs army, and assistant in the coast survcy, has been in  the 

Lieutenant A. A. Gibson, 
bnited *States army, and assistant in the coast survey, assigned to the 
duty of taking views for the published charts, has prepared the slrctches 
for the list of geo raphical positions for Sections I, 11, and JII, brought 
up the back wort on the cliajpam maps of Sections I, IV, and VIII, 
drawn the sketches accom an ing the report on clectrotypin 

rendered iinportant service in the drawin8 de artment. 

1850, to the end of Januar 1861, in the char e of the errgraving 

examination and elucidation of' difficultics in the reduction of mops and 
charts. He hne executed two sheets of topographical specimens, made 
EL new scale of shades, and a artid report on the subject of lcttering, 
all for the use of tho office. $e has also executed the principal work 
of the progress maps, 

continued in char e of the drawing depart- 

ga ed princi ally upon the reduction of Chesapealre bay, No. 11, scale 
He [as also been engaged upon maps showing the pro ress of 

the survey, in the verification of drawing, and in other misccl f aneous 
matters. 

Assistants Fairfax and McClery are especially commended for their 
kill ant1 intelligence, and for their conscientious and rigid dis- 
of duty, They are exemplars, both aa artists and as men, in the 

b has been engaged nearly the whole time in the reduction 

The w 'i; olc number of pages copied since November, 1850, is about 

HyJrogro;Lnhy.-Mr. Schott has s evoted a considerable prtion of his 3 

ermanent charge of this department. 

titles, and arranged notes P I  or t e engraving department, an vrepared otherwise 

Assistaiit W. M. C. Fairfax was occupied P rom the 1st of November, 

department. Since then he E as rendered invalua % le assistance in the 

ment up to the 25th Marc 7 1, 18G1, since whic 4, time he has been en- 
Assistant M. J. McCle 
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of Boston harbor, scale A, which is now finished. He has also exe- 
cuted a part of the topography of Charleston harbor; mado a d d i t h e  
to the ma of Long Island sound, and several excellent 

of K en Mobile bay No. 11, whic he finislied in June. Since then 
at work upon the reduction of the topography of Salem harbor. 

Mr. Luce has fdshed the topography of Albemwle sound, scale 
h, and bas executed the priiicipal part of the hydrography. He 
has also mn'de various right-line drawings, tracings, projections, and 
8lrdtches for the annual report. 

Mr. Ricltetts has been engagFd u on the hydrography of Mobile bay 

dw, and has finished the hydrography of the hubors of Huntingdon, 
Black Rock, Captain's island, East and West, Hait und Cit islands, 

of the vicinity of the city of Savannah, and made m entirely new re- .- 
duction of Nantucket shoals, and much other miscellaneous hydrog- 

%r. Boschlce has completed thc to ogra hy of Key West, scale 

macle many projects, projections for plane-table and hydro raphic 

Mr. Tennent was trans P erred to the engraving deptirtmcnt in JRnu- 
ary, and previous to that time had been at worlr upon register maps, 
prqjections, &c. 

Mr. Lambcrt has finished the to ogrnphy of Wellfleet harbor, Hart 

top0 raphy of Chesapeake bay No. I, and otlier miscellaiieous matter, 
Be Ens also executed some benutiful specimens of topography for 
usc of the officc. He has finished the New Yorli current chart, and 
Charleston harbor churt, scale ~~~. Ho left the survey on the 80th 
Se tember, 

&r. Fornaro has executed the topography of Galveston city and har- 
bor, and has been engaged upon the topography of' Beuufbrt harbor, 
tracings, prqjec tions, and annual report sketches. 13e hus suffered 
much from sickncss for the last lhree months. 

This estimablc gentleman died on the 4th Novembcr, after a linger- 
ing illness of three months. He was a major of to ogra hicd en& 

arrival in this country, und departed with the esteem and regrets of all 
who kncw him. 

Mr. Forsyth joined the office in December, 18G0, and was occupied 
upon re ister maps, history maps, and tracings, until May, 1861, when 
he left t i c  ofice. 

Mr. Wtilltcr joined the office in December, 1860, and was occupied 
maps and prqjects until May, when he 'oined a plane- 

Mr. Townsand joined the office in August, and has rendered vduac 
ble assistance in making the pro rem maps. On the 16th October he 
ww compelled to resign from ill a ealth. , , 

Mr. Ma K on was occu ied upon the reduction of the 

Nos. I and 11, (No. I1 being finishe R ,) hydrogra.phy of key West, scale 

Cttwkin's island, and Sheffield island ; has reduced the hy c? rography 

a&, mouth of Columbia river, sc f l y  e mrbl~ and F&, and has 

parties, projections on cop er, tracings, and annual report sketc iT CS. 

and City islands, and Richmond is f and ; m d  has been at work on the 

ra hy. * 

neers in thc gwiss service; suff'ered much fiom ill P R  iedt since liis 

n the field. He was again attached to t i  e office 111 NO- 
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Mr. Hergesheimer joined the office on the 1st September, 1861, and 

has already proved‘ a valuable addition to the department. 
Mr. Hebst has exec several pieces of work on contract, and in a 

highly cireditable man 
Mr. Meyer, hlr. Ne ‘Mr. De Ahna, and Mr. Giitzner, have 

severally been employed Sew weeks in execution of various 
tracings and reductions upon contract 

3. ’k:NeRAvrNa.-This de mtinent was under the charge of assistant 

he was transferred to the drawing dcpaxttnent. From that time till 
October it was under my direction, J. C. Tennent, esq., assisting me 
in matters of detail, since which time it has been urider the charge of 
Lieutenant E. B. Hunt, carps of engineers ancl assistant in coast survey. 

A.-The engraving of the following finished ma s has been com- 
pleted: 1. South side of Long Island, No. 1, by J. Rnight, El. Knight, 
and 0. A. Lawson; 2. Hart and City islands and Sachem’s Head, by 
F. Dankworth, W. Smith, H. Knight, R. T. Knight, and J. V. N. 
Throop ; 3. Hell Gate, by G. McCo , F. Dankworth, and‘ J. Knights; 

Knight, F. Dankworth, and W. Smith; 6. 8idmond’s Island harbor, 
(‘being the preliminary sketch filled in with topogra hy,) by Wm. Smith, 
F. Dankworth, J. V. N. Throo , G. McCoy, and tp . Siebert. 

has been completed : 1-3. lteconnaissance chart, fMc Arthur ,) west- 
ern coast, by 8. Siebert, J. V. N. Throop, W. Smith, J. Knight, R. ‘I:. 
Knight, 0. A. Lawson, E. F. Woodwarcl, G. McCoy, A. Rolle, and 
F. Dankworth; 4. Richmond’s Islahd harbor, by Wm, Smith and J. P. 
N. Throop; 6 .  Nantucket shoals, by J. V. N. Throo , 0. A. Lawson, 
J. Knight, and R. T. Knight; 6-8. Second edition rMcArthur) west- 
ern coast, b G. McCo 9. Hatteras inlet, (resurvey,) by W. Smith, 
R. T. KnigL, and J. 8.N. Throop; 10-14. Five diagram maps of 
Cat island tidcs, by J. V. N. Throop, R. 1’. Knight, T. D. Donohoo, H. 
Knight, and T. H. Oehlschlager ; 16. Reconnaissance of Mosquito 
inlet, by a. I\llcCoy, W. Smith, and T. D. Donohoo, (per contract)j 
16. Reconnaisrsance of Horn Island pass, by H. Kni ht, R. T. Knight, 

-N. Throop, and T. H. Oehlschlager ; 18. Point Pinos and Bay of Mon- 
terey, by H. Knight, R. 1’. Knight, J. V. N. Throop, a d  H. C. Evens; 
19. Mare Island straits, by W. Smith, J. V. N. Throo gi GO McCoy, W e  

H. Doog.al, H. Knight, R. T. Knight, and T. D. Dono 00 ; 20. Current 
chart of Boston harbor, by H. Knight and It. Knight; 21. Reconnaie 
sance of Cedar keys, b J. V. N. Throop, R. T. Km ht, and H. Knight; 

Woodward, G. bfccoy, and J. V. N. Throop, (per contract; 23. Re- 
connaissance of pass Christian, by H. Knight, J* v. N. Tbroop, W. 
Bmith, T. D. Donohoo,*and H. C. Evens; 24. Galveston bay, by HI 

J. V. N. Throop, R. To Knight,*and T. Do Donohoo; 25. Aran- 
9, by J. VI I V e  Throop, R. T. Kni ht, and T. H. Oehlschlfiger; 
nidad bay, by McCoy, W. H. Bougd, and J. V. N. Throop; 
trance of Golumbia river, by E. F. Woodward; 28. Cape Han.. 

G. McCoy and Wm. ,Smith ; 29. Holmes’ Hole, by J. Acker; 

W. M. C. Fairfax till the c f ose of January, when, at his owti’ kquest, 

4. Mobile entrance, (original and e 7 ectroty e by R. T. Knight, J. 

B.-The engraving of the So I; lowing sketches and reliminary charts 

and T. D. Donohoo ; 17. Point Conccption, by H. Knig 7 It, W. Smith, J. V. 

22. Heconnaissance o P the Delta. of the Mississippi, B y w. Smith, E, F. 
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mad; 30-36. Seven maps of progrcss and geographicd positions for 
@mmtl report. 

C-Tf;e engraving of the following finished maps has been continued : 
1. General coast chart, by F. Dankworth, 0. A. Lnwson, G .  McCoy, 
and J. Knight; 2. No. 1, Long Island sound, by J. Knight, A. Itolle, 
0 4  A. Lawson, G. McCoy, and S. Siebert; 3. No. 1, Chosupeake ba , 
Lawson and F. Dankworth; G. No. 2, south side of‘ Long Island, by 
0, A, Lawson and J. ICniglit; 6.  No, 1, eastern serics, by S. Siebert, 
J* v. N. Throop, and J. Knight; 7. Boston harbor, by A. Rollc, G. 
McCoy, H. M. ICnight, and J. Knight; 8. Muslreget channel, by F. 
Dunlrworth, and E. F. Woodward. 

D.-The cngraving of thc following finished maps hrts been com- 
henced : 0. Charlaston harbor, by E. F. Woodwtird, F. Dnnlrworth, 
8- T. Pettit, and G. M ~ c ~ Y ;  10, Key Wcst, by E. F, \Voodwarrl, W. 
smith, F. Dankworth, and H. M. Knight; 11. Connecticut river, by S. 
Qlebert, G .  PVIcCoy, W. Smith, W. H. Dougd, ancl T. I). Donolioo; 
1% 13. Nos. 1 and 2, Mobilc bay, by I“. 

&--The engravin of the following slretches and prolitninary clinrts 
has becn commenzec f : 1. Sca,co;ut of Delitwrrre and Mtuyland, (plate 
enlarged by electrotyping additional cngrnving work of hydrogruphic 
parties,) by W. Smith ancl J. ICnight; 2. Beaufort li:irbor, by S. Siebert, 

V. N. Throop, 14. M. Knight and 51. T. Knight; 3. IIuiriboldt bay, 
W. Smith, T. D. D011olio0, and H. C. Evaiiu; 4. Harbor of Key 

*est, by A. ltolle, W. Smith, E. E’.’Woodwurd, 11. T. Knight, N. If. 
Rni rht, and T. D. Donohoo; 6. Entrunce of the Chesapedrc, by S. hd; G ,  &+cngraving of NrLntucBct S I I O ~ I ~ S ,  by J. II. (foltltliwriit ; 
7* Harbor of Sun Dkgo, by E. Yeager iind T. D. Donohoo; 8. En- 
trance of Snn Francisco, by s. Siebert, IC. F. Woodward, iind J. V. N. 
phroop; Y. Guvitntltlli river, viciiiity of Savannah, by J. V. N. T h r ~ ~ p ,  
Q+ &I. Knight, T. H. Oehlschl~~g~~r,  T. Donol~oo, und H. C. Evans; 
10. ~ a \ r a t ] n i ~  entrance, by J. V. N. ~ l i r o o p  and E. ~cixgcr; 11. Mobile 
bhY, by €1. M. Knight, It. T. Knight, J. V. N, Tlvoop, and H. C. Evans; 
l2- Bull’s bay, (ro-engraving,) by J. V. N. Throop, an3 T. Donoboo; 
*Q+ Entrrince of’ Co1unibi;L river, by E. F. ~ o o c ~ w n . r d ,  W. Smitli, J. 
’* N. Throop, and G. McCoy; 14-1G. New edition of Mchrtlrur’s 
chhrt of‘ the wcstcrn coast,, by G. McCoy and W. Smith; 1’7. Point 
?lQoe, (view,) by 8. V. Hunt; 18. View of’ thc inoutli of the Columbia 
hb, by G .  hIcCoy ; 19-2G. Eiglil iniips of progress and geogriqhicd 
Pod tions. 

ELECTIZOTYPINCL-M~, Malliiot has made, by the cloctrotypiiig pro- 
‘@55, during the past year, 16 cngravcd plates, rill of which linve been 
used by the rinter. 1. Edgartown harbor; 2. Now London; 3. New 
'ark (secon c r  electrotype copy;) 4, G, G. Slirets Nos. 1,2, 3, McArt11ur’s 
chart of the wcaterll coltst; 7. Slicct No. 2, RIcArthur’s chart of the 
bestern coast (second clectrotypo copy ;) 8. NO. 2, south +le Lorig: 
‘slan(1, (second electrotype copy ;) 9. Rloutli of the Columl)lu rlvcr; 

~ ~ ~ ~ o a s t  of Deliiwarc ant1 Riuryland, (greatly enlW3ed ;) 11, 1% 
Head; 13. Sketch 

Of sectmn Ix; 14. Mobile entrance; 15, 1G. d fourth a h  

by 0. A. Lawson and F. Danlrworth; 4. htapsco  river, by 0. i , 

I cworth. 

CqPiOS of Hurt and-City islands, and Sach 

@OtYpe copies of New yorl{, 
7 

i * 
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Mr, Mathiot has likewise furnished the engraving department 67 blank 

plates for engraving ; inspected all the copper-plates purchased during 
the year; made eighteen metre scales hy the electrotyping process; 
applied forl.y-two days' work, of ten hours each, to repairing magnetic 
and electric apparatus for the party employed in detcrmining longitudes 
by the magnetic telegraph, and in partly making metallic thermometers 
for deep-sea temperatures. These thermometers are about two-thirds 
done, and have been suspended for want of material to complete them. 

the electrotype appa- 
ratus to the building now occupied by it, an$ about twenty days in 
repairing derangements occasioned by the removd. Much time has 
also been occupied in renoviltions, changes, and the introduction of'& 
proved processes, as hns been previously ndvertrd to. 

PRINTzNa.-Since the 1st of' November, 1860, there have been printed 
from Delaware bay and river (electrotype plate No. 1) 2,202 sheets, 
(this map consists of three shcets;) fiom the western part of the south- 
ern coast of Long Island, (electrotype No. 2, 1,274 copies; front the 

660 ; No. 3, GOO ; 50. 4, 600 copics ; from the large map of New York 
bay and harbor, (original plates,) 300 sheets, (this map consists of six 
sheets); fkom the ha,rbors of Cat and Ship islands, (electrotype No. 1, 
620 copies ; fiom the western const reconnaissance, (original plates, 

Two weeks have been occupied in removjn 

small map of the bay and harbor of New 3 orlr, (electrotype No. 2,) 

1,542 sheets; (electrotype No. 1,) 4,728 sheets, (this map consists 
three sheets) ; from Pasquotank river, (elcctrotype No. 1, 
from Cawkins and Shefheld islands, (eIcctrotype No. 1, 
from &ysnnis harbor, (electrotype No. 3 , )  200 copies; 
City islands and Sachem's Head harbor, (electroty e No, 2,) 1,207 
copies; from reliminary sketch of I-lichmond's i s h $  (original plate,) 
100 copies; 8om harbor of' New London, (electrotype No. 2) 2130 
copies; from Oyster or Syosset bay, (electrotype No. 1,) 600 copies; 
from Huntingdon buy, (electrotype No. 1,) 600 copies; making in all 
lG,O'JG sheets. 

Besides these, therc have been printed 891 copies from the annual 
sketch plates; 382 from Dmis' NCW South shoal; 260 from the sea- 
coast of Delawtire ant1 Mtryland; 42G from Hatteras shoals; 230 from 
Hatteras inlet; 30 from St. And~ew's shoals; 60 from Beaufort harbor; 
376 from Cape Canaverit1 shoals; GOO tidal dia rams; 11,062 Cat 

sketches; 326 circu f ar protractors and scales of shades. Tlicro have 
also been F66 sheeis antiquarian a d  10 sheets double-elephant pa,per 
stretched In the printing ofice since the 1st of' Joncary, 1861. 

PunLrsBIwa.-At the date ofthe lest re ort 29 sheets Of'Coast Survey 
maps and 11 sketches had been publishef;; theso numbers have si i ic~ 
,been increased to 37 charts rind 33 sketches. 

Since November, 1860, there have been distributed, by direction of 
the Treasury Departi1lent, and for use in the survey, 1,104 shccts of 
Delaware bay and river, 664 co )ies of H aims horbor, 649 co ies of 

r1,.'704 shects of the lvestcrn coast. The whole number of sheets dis- 
tjtyhted k 4,476, 

There havc been turned over to thc disbursing officer of the Coast 

island tides; 2,899 roofs of finished and unfinishe ! plates and annual 

Pasquotank river, 665 collies of b m r s  o f * Cat and Ship islati B s, and 



s. Doe. 3; 99 
Survey, to be placed with agents for sale, 160 sheets of the 1a.r e map 

661 copies of small map of New York bay and harbor, 110 copies of 
New Bedford, 309 copies of Nantucket harbor, 162 copies of the har- 
bors of Gawkins and Shefficld islands, 196 copies of Hymnis harbor, 
234 co ies of Pesquotank river, 348 copies of the harbors of Cat and 
&hip is F a d s ,  3,200 sheets of the western coast, 221 copies of the west- 
eril part of the southern coast of Long Island, 687 CQ ies of Hart and 

maps. 
~ N B T R U M B N T  MAICING AND RBPAIRS.-T~C altcrations, re airs, divi- 

Parties, generally, have been made during the ptist year under the 
direction of' Joseph Saxton, esq. 

Besides, there hnvc been made two trestles for base npparatus, two 
deep-sea buckets, a telegra h cylinder, a ruling machine, a plnne-table, 

chains; a ten-inch vertical circle has been altered into a theodolite, the- 
pdolites repaired, heliotropes repaired and adjusted, sextants and draw- 
lng instruments repaired. ' AIWHIVES AND LimARY.--Mr. C. 13. Snow, in charge of thc archives 
and library, has re-registered the original and duplicatc geodetic work, 
securing simple and convcnient refcrcnce ; sepasated the hydrographic 
and topogra iiic reductions of original ma s into their appropriate 
sections, an( P opened u new register, firrang& chronologically, wlth an 
alphabetical iridex ; superintended the binding of thc orlginal and 
duplicate sounding and angle book: ; imtrly fiuishcd wrauging the 
hydrographic and topograpliic sheets in singlc tubes ; superinteiided the 
force cinployed in copying sounding and tidal observations required 
to correct errors nnd complcte duplicates, which duty will soon be 
completed; exumined the returns ot' the permanent tidal obscrvers, and 
reportcd as to complctencss ; and placed the library in condition for 
Convenient use. 

~ I s c E L L A N E o u s . - T h e  foregoingofficc-work has been generally under 
the immediate direction of the assistant in charge of the office. 
teed to notice other of5ce duties contlucted under my own iinaie late 
8u erintenilcnce. 

&he examination of thc hydrographic work returned by the different 
PWties, the revision of sailing tlircctions and lists of dangers, the com- 
Parison of charts prcparctl at difTcreiit: pcriods, the general direction of 
tidal corn utations according to rescribed form, and various miscella- 

Qccomp~shcf h drographer, with several nssistants. During t h e r s t  
ypar, much nirl 8,  been tlerivcd from the labors, under my imme late 

of' Lieutenant Win. 3. Whiting, TJnited States nayyr Who 
bas detailed for coast survey servicc in March Inst; in cxurnillltlg por- 
tions of the work in various sections, and in revising other portions, 
and in reporting on subjects occurring clurinq the progre88. of reduction . 
Of the charts. He  has also cotnputcd thc t d d  &sorvatlons nt seven 
*tations, and has directed the reductions made by I'assed Midshipman 

of New York bay and harbor; 1,324 sheets of Delawarc bay an f river; 

city islands and Snchem's.Head habor,-being in al f , 7,391 sheets of 

ding and cleaning, required by the instruments of the fie1 C Y  and office 

three tripod stands for te P escopes, six iron plummets, thirteen metre 

IF- 

n @ o ~ s  h ( P ro raphic work, woulc s occupy the tirnc and attention of aD 
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Somerville Nicholson, United States navy, snb-assistant A. B. Wads: 
worth, and Mr. C. T. Jardella. 

Professor Pendleton, United States navy, assistant in the coast sur- 
vey, has, since his return from duty with the party of Lieutenant 
Commanding Woodhull, been engaged in the computations of moon 
culminations as observed in 184G at Washington, Georgetown, Phila- 
delphia, and Cambridge, with their corres onding ones in Euro ean 

results previously obtained for 1843, '44, '$6, and '46, with the check 
computations of a second computer, and is employed in the oberva- 
.tions of the same class made at San Diego, California. 

The discussion of the tides at Cat island, Louisiana, and of Fort 
*Morgan, Alabama, has been in progress under my immediate dircctiora 
by Mr. W. W. Gordon, assisted by Mr. P. B. Hooe. f am indebted, 
aIso, for aid in this and other discussions of observations, to Lientenant 
W. P. Trowbridge, of the corps of engineers, attached to my party. 
The tidal observations at Ke West, and at Galvestm, are urder ex- 

Woods Baker, esq., has rendered useful aid in the office-work of the 

srevet  Captain 0. W. Lay, United Statee, arm , who was detached 

under my immediate dircction during the greater part of the time, 
particularly in connexion with tlic names of' positions ; and has rendered 
valuablc aid in 111e preparation of my annual report. 

The disbursements under the charge of Samuel Hcin, esq., and the 
business arrangonients comtnitted to hitn incidentally, have been made 
with an order and method, and care, which is characteristic of him. 
His experience in the details of the work, and Ids entire devotion to it, 
render his services of the highest value. 

In conclusion, I resent to the department those emplo ed in ths 

having executed faithfully the duties intrusted to them, and deserving 
the approval of the executive and le islativc authorities. 

Respectfully subrnittef by 

observatories, for differences of longitude. %e has also compare B the 

amination'under my s,pccial J. irection. 

for coast survey service in December last, has r': een on special duty 

su erintendent, both in the business work and scientific details. 

various branchcs o P the survey, in the office, in the field, an Y afloat, as 

A. D. BACHE, 
Swperin fendent U. s'. Coast rTuramJ, 

Hon. THOMAS CORWIN, 
Sccretuy of tlrc Treasury. 
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CONTENTS OF APPEPDIX. 

No. 1. Distributioit of the parties of the coast survey upon the coasi 
of the United States, during tho surveying seasons, in different parts of 
the coast, from November, 1850, to November, 1661. 
No. 2. List of army officers on coast survey duty, September 1,1861, 
No. 3. List of navy officers on coast survey duty, March 1, 1861. 
No. 3, bis. List of navy oficers on coast survcy duty, September 1% 

NO. 4. List of navy engineers on coast survey duty, March 1, 1861. 
NO. 4, bis. List of navy engineers on coast survey duty, September 
1861. 
No. 6. Reaults of the coast survcy at diffcrent pcriods from 1844 to 

1861. 
No. 6. List of coast survey discoveries and devclopments. 

' NO. 7. Notes on a discussion of tidal observations ninde in connexion 
'With the coast survey at Cat island, in the Gulf of Mexico, by Professor, 
4. D. Bache, Su erintendent of the Coast Surve . 
"urrcnt observations, by Profemor A. D. Urnhe. 

b No. 9. Report of Professor 0, M. Mitchel, director of the Cincinnati 
ob8ervntory, to the Su  crintcndcnt of the Coast Survey, on a new 
&netbod of recording cli 8 crences of north polar distances or declinution 

electro-magnetism. . No. 10. Extracts from the report of Professor Agnssiz to tho Super- 
gntendcnt of the Coast Survcy, on the exainination of the Florida reefsl 
ke S, and coast. 50. 11. List of const survey maps, sltctclics and preliminary cha% 
'Waved and engraving. 

NO. 12. List of' geo ruphicd positions detcrmined by the Const Survey; 
No. 13. Letter of t (i le Secretary of tho 'I'rcnsury, communicnting 10 

the Superintendent of tile Coast Survey the act of' Congrcss requiring 
"%minations LO be inado in relation to light-liouses, light-boats, boacons, 
bUOY8, &c. 

No. 14, Letter of the Superintendent of the Coast Survey to the 
'@Crcta.ry of tlie Treasury, applying for informntion in regmd to the 
%ht-llouse matters rcfcrrcd to in t~ie  nct of' ~ o n p p s s .  
I. NO. 14, hi$. Lctters from the Secrctury of tho Trcasury to the Super 
'nte?dent of the Gout Survey, communicating rcports fiom the Fifth 
q ' h r  in rel&on to ligllt-house inattcrs referred to in the act of con- 
Qress, 

No* 16. Tublo showing the regults of examinations for sites of light- 
houses* beacons, buoys, &., referred tho Superintendent ?t' t b  Coast 
B?rvey by the Secl*ctury of thc Treasury in accordance with the act8 
of Congress. 

N? 16. Letter of the Superintendent to the chiefs of b'C1rOgrappbic 
Putles in the coast Burve , enclosing n. cornmuniciition of the sccretary 
.of tk Light-house. ~ o m i  asking for ~uggcstiom for the iniprovemsnt 

1s61, 

NO. 8. MethwPused in the coast survey of s h owing thc results of 
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and extension of the present ‘ light-house establishment; and extmcts 
from their replies. 
No. 17. Table of light-houses, beacons, buoys, &c., recommended 

by chiefs of h drographic pr t ies  of the coast survey, for which no 

go. 18. Letter of Sears C. Walker, esq., assistant in the coast sur- 
vey, to the Superintendcnt, communicating an arrangement with the 
president of the Maine Telegraph Company to determine the difference 
in longitude of Cambridge and Halifax. 
No. 19. Letter of the Superintendent of the Coast Survey to the 

Secretary of the Treasury, communicating the result of an examina- 
tion, by Lieutenant Commanding M. Woodhull, United States navy, 
assistant in the coast survey, into the necessity for certain aids to navi- 
p i o n  on the coast of Maine, in accordance withthe act of Congress and 
lnstructions of the Treasury Department. 

No. 20. Letter of the Supeiintendent of the Coast Survey to the 
Secretary of the Treasury, communicating, with his a prowl, tha 

navy, assistant in the United States coast survey, to place a light-boat 
on Shovelful shoals. 
No. 21. Letter of the Superintendent of the Coast Survey to the 

Secretary of the Treasury, communicating a report of Lieutenant Com- 
manding C. H. McBlair, United States navy, assistant in the United 
States coast mrvcy, on the erection of “bug” or harbor lightsat Holmcs’ 
Hole, Martha’s Vineyard. 

No. 22. Letter of the Superintendent of the Coast Survey to the 
Secretary of the Treasury, recornmending certain aids to navigation 
required by act of Congress and instructions of the Treasury Depart- 
ment. 

No. 23. Re 01% of the Superintendcnt of the Coast Survey to tho 

from thc report of assistant J. B. Gliiclr. 
No. 24, Letter of thc guperintendent of the Coast Survey to the 

Secretary of the Treasury, recommending certain aids to navi ration on 
the coast of New York and New Jersey required by act of kongress 
and instructions of the Trcasury Department; and communicating the 
report of Lieutenants Commandin Jenkins and W oodhull. 

vey, communicating the measures of wave-time made from I849 to 
1851. 

No. 26- Abstract of reports on longitudes by Sears C. Walker, esq.9 
assistant in the coast survey, to the Superintendent- 
* No. 27. Re ort of the fhperintendent of the Coast Survey to the 

tery, in Chesapeake bay; and report of oxaminations by Lieutenant 
Commanding J. J. Almy, United States navy, assistant in the coa l  
survey. 

NO, 28. Extract from the report of flcnry L. Whiting, esq., nssistant 
in the coast survey, to the Superintondent, on the survey of Beaufort, 
North Carolina. 

No. 29. Letter of the Superintendent of the Coast survey tQ tb@ 

ap ropriations K ave been made. 

recommendation of Lieutenant Cornmanding M. Woodhull, e nited States 

Secretary o f t  i e Treasury, on ranges in New York harbor, with extracts 

No. 26. Report of Sears C. Wa F kcr, esq., assistant in the coast sur- 

Secretary of t !l e Treasury, recommending a light-house at Fisliing Bat- 
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secretary of the Treasury, communicating a report of Lieutenant Com- 
manding J. N. Mnfiitt, United States navy, assistant in the coast survey, 
upon the necessity for certain aids to navigation in Beaufort harbor, 
North Carolina. 

No. 30. Letter of the Superintendent of the Coast Survey to the 
6ecretary of tlie Treasury, communicating a report of Lieutenant Com- 
manding J. N. Mafitt, United States navy, assistant in the const survey, 
on the necessity for a light-house on the opper Jettce, Cape Fear river. 

No. 30, l is .  1,etter from the president of the Chamber of Commerce, 
of Charleston, South Carolina, to the Superintendent bf the United 
States coast survey, requesting a tracing of’ the chart of Charleston 
harbor. 

No, 30, t r k  Report of the Supcrintendent of tlic United States coast 
.survey to the Secretitry of the Treasury, commuiiica ling sailing direc- 
tions for the entrirnce into North Edisto harlmr, by Lieutenant Com- 
manding J. N, Mafitt, United Statcs navy, assistant 1x1 the coast survey. 

No. 31. Report of I?. H. Gerdes, esq., assistant in the coast survey, 
to the Supcrintcndcnt, on the rcconnaissancc of tho coast of Florida, 
from the Suwnnnee river to the St. Martin’s reef. 

No. 32. Extracts from the report of Lieutcnant Commandin John 

perintendent, of a reconnaiss:rncc of Mosquito inlet. 
No. 33, Report. of the Supcrintendent of the Coast Survey to the 

secretary of the Treasnry, in regard to the cxpcdiency of placing buoys 
in Mosquito inlet, Florida; and transmitting the report of Lieutenant 
Corninanding John Eodgers, United States” navy, assistant in tlm coast 
Wrvey. 

No, 34. Re ort of tlic Superintendcnt of the Coast Survey to the 
secretary of t \ e Treasury, upon thc necessity for a light-house or er- 
hancnt beacon on the Rebecca shoal, betwccn the Tortugas and hkx- 
quesas, coast of Florida. 

No. 36. Report of Lieutenant Commanding C. P. Patterson, United 
states navy, to the Suporintrnclciit of the Coast Survey, on buoys and 
beacons fbr entrances to Mobilc bay. 

No. 36. Report of Lieutcn:int Commanding C. I?. Patterson, United 
states navy, to tlie Supcrinteiident of the Coast Survey, on buoys for 
.Cut and Ship Island harbors. 

No. 37. Lcttcr of the Supcrintcndcnt of the Coast Survey to James 
Suunders, esy., of Mobile, communicating sailing directions for Horn 

No. 38. Rc ort of the Superintendent of the Coast Survey to the 
‘Secretary o f t  f: e ‘rrcasury, on ligtit-liouses in Galveston  my. 

No. 39. Report of the Supcrintonclcnt of the Const Survcg to the 
Secretary of tho Treasury, recommending II light-bont and buo 8 at 
Armsus I>ass; and trcinsmittintr the report of tlic exumiiiation by l ieu-  
tenant Commanding T. A. M. &wen, United States navy, assistant in 
the Coast survey. . No. 40. Tribute ofrespect to tho memory of Lieutenant C o m m d -  
‘In we bkArthur,-Unitecl States navy, assistant in the coast survey. 
‘ $0. 41. Report of the Mupcrintendcnt of tho Coast SLlrVcy to the 

Jtoclgers, United Statcs navy, assistant iii the coast survey, to t P ie SU- 

Islend puss. 
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Secretary of the Treasury, showing the most suitable site for a light- 
house at Point Conception, California. 

NO. 41, his. Report of the Su erintenclent of the Coast Survey to the 

ception, California. 
No, 42. Lcttcr of the Superintendent of the Coast Survey to the 

Secreta17 of the Treasury, communicating a report of A. M. lkirrison, 
esq., sub-assistant in the coast survey, on a site Sor a light-house on 
Point Pinos, near Monterey, California. 

No. 43. Ile ort of the Superintendent of the Coast Survey to the 
Secretary of t f le Treasury, recommending a light-house at Point Lorna, 
near San Dicgo, California ; with the report of' sub-assistant A. M. Hare 
rison on the same. 
No. 44. Letter of the Superintendent of the Coast Survey to the Secr 

retary of the Treasury, tranfimitting the report of sub-assistant A. M ' b  

Harrison, of a survey of Cape Hancock or Disapppoiiitment fbr the lo- 
cation of a light-house. 
No. 45. Extracts from a letter of Lieutenant Commanding James 

Alden, United States navy. sssistant in the coast survey, to the Supcr- 
intendent, relating to Hurnboldt harbor and Trinidad bay, California. 

No. 46. Letter of the Superintendent of the Corrst Survey to the Sec- 
retary of the Trcasury, transmittin the report of R. D. Cutts, esq., 

at thc entrance of San Francisco bay, and of Alcatraz or Bird island, 
within the bi~y, proposcd as sites for light-houses. 

No. 47. Report of the Cjupcrintenclent of' the Coast Survey to the 
Secretary of' the Treasury, correcting important crrors in  the positions 
of' the Fnrdlones and Point Lobos, entrance to Sail Francisco bay. 
No. 48. Re ort of Lieutenant W. A. Bartlett, Unitcd States nn.vy9 

character of the coast of Califbrnia. 
No, 49. Letter ofthe Superintendent of the Coast Survey to the 8ec- 

retary of'thc Treasury, communicating a letter fiorn Lieutenant W, A. 
Bartlett, United States navy, assistant in the coast survey, relating to 
the commerce of Columbia rivcr. 

No. GO. Letter of'the Superintcnclcnt of the Coast Survcy to the Sec- 
retary of the Treasury, cominunicatilig information relatirlg to Trinidad, 
Humboldt, and San b i q o  bays. 
NO. 61, Sailing directions for entering the Columbia river as far CIS 

the harbor of Astoria, by Licutcnnnt Commanding Wm. 1'. McArthur, 
United States riavy, assistant in the coast survey. 

No. 52. Correspondence of the Superintendent of the Coast Survey 
with the Secretaly of the Treasury, in relation to two sunken rocks in 
the harbor of SZm lhncisco, reported by the collector ofthat port. 

No. 53. Report of' Lieutenant Commanding Jams Alden, United 
Fjtates navy, asslst?11t the const surve , to the Soperintcrdent, of' tho 
death of Passed Midshipman Willium g e  Kown, United States navy, 
assistant in the cO:LRt Survey, on the 31st of bIay, 1861. 
No, 64, Letter of'the Supcrinteadent ofthe Coast Survcy to the S e e  

rretary of the Trcasury, communicating tlic loss of thc steamer Jefferson 
.on the coast of' Patagonia, with documents relative thercto, 

Secretary of the Treasury, on t g e latitude and 1ongitude.of Point Con- 

assistant in the coast survey, with s f etches of his survey of Fort Point, 

assistant in t F le coast survey, to the Superintendcnt, on the general 
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. Report to the assistant in charge of the Coast Surve office, 

on the electrotyping operiltions of the Coast Survey, by George h t h i o t ,  
electrotpist. '> . 

No. 66. Report of Lieutenant Commanding W. A. Bartlett, United 
b t e s  navy, assistant in the coast survey, to the Su erintendent, of rho 

by blasting. 
No. 67. Rcport of the Superintendent of the Const Survey to the 

Secretary of the Treasury, u on an examination in refcrencc to a light- 
FWse at Humboldt harbor, Jalifornia, intide by Lieutenant Command- 
'116 James Alden, United Stntes navy, nssistmt in the coast survey. 

No. 67, Lis. Letter of the Superintendent of the Const Survey to the 
&m. Joseph Grinnell, of thc Committee on Commcrcc, House of Rep- 
resentatives, communicating a report of Lieutenant W. A. Burtlett, 
United States navy, assistant in the coast survcy, on the importance of 
a light-house at Huiiiboldt harbor. 

examinations of tho recfs in Hell Gate channel, an B chunges produced 
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LIST OF SKETCHES ACCOMPANYINa THIS REPORT- 

A. Sketch of progress, Section 1. 
A, No. 2. Nantucket shoals, re-engraved. 
A, No. 3. Current Chart Boston harbor. 
A, No. 4. Sketch of Holmes' Hole, showing proposed beacon. 

B. 
€3, No, 2. Sketch of'geograpliical positions, Point Judith to N. York. 
B, No. 3. 6 6  6 4  New York to Capes of 

B, No. 4. Sandy Hook changes. 
B, No. 5. Beacon ranges. 

C .  Sketch of rogress, Section, 3. 
C, No. 2. Entrance Zhesapeake. 
C, No.. 3, Fishing Battery. 

D. 
D, No. 2. Hatteras shoays. 
D, No. 3. Hatteras inlet. 
D, No. 4. Gulf Stream soundings. 
D,sNo. 5, Beaufort harbor. 
D, No. 6. Progress of survey of Cape Fear river and vicinity. 
D, No. 7'. Fryingpan shoals. 

E. 
E, NO. 2. Sketch of progress, Savannah river, 
E, No, 3. Sketch of progress, north and south Edisto and St. Helena 

E, No. 4. Savannah city. 
E, No. 5. Savannah entrance. 
E, No, 6. Bull's hay. 
E, No. 7. North Edisto. 

Sketch of progress, Section 2. 

the Delaware. 

Sketch of pronress, Section 4. 

Sketch of progress, Section 6. 

sound. 

F. 
F, No. 2. Sub-sketches of progress of work. 
F, No. 3. Mosquito inlet. 
F, No. 4. Cedar keys. 
F, No. 5. Pdirninar chart of Key West. 

G: Sketch of progress, Section 7. 

H. 
H, N ~ .  2-6. Cat Island tides. 
H, NO. 

Sketch of progress, Section 6. 

F, No. 6 .  Rebecca s B oJ. 

Sketch of progress, Section 8. 

7. Horn Island pass. 



S: Doc. 3; 
H, No. 8. Delta Mississippi. 
H, No. 9. Pass Christian 
H, No. 10, Mobile bay. 

I. 
I, No. 2. Galveston ay. 
I, No. 3. Aransas Pass. 

J. 
J, No, 2. Mare Isliind straits. 
J, No. 3. Point Conception. 
J, No, 4. Point Pinos. 
5, No, 6. Trinitlad bay. 
J, No. 6. Entra~lco Sari Francisco. 
J, No. 7.  San Dicgo. 
J, No. 8. Humboldt bay. 
J, No. 9. Sketch of‘ progress Sun Francisco. 
J, No. 10. Sketch of progress Sun Diego. 
J, No. 11.. Point Pinos view, incorporated into McArthur’s chart. 
J, No. 12, 13, 14. McArtliur’s chart, 4th edition. 

K. 
K, No. 2. Cape Hancock. 
K, No. 3. Mouth of thc Columbia river, scale d - m  

X. Plate showing the electrotype apparatus. 

Sketch of rogross, Section 9. E 
Sketch of progress, Sections 10 and 11. 

Mouth of the Columbia river, showing site of light-house, 
scrtle m&-m 

w 



APPENDIX No. 1. 

m 

Operations. 

R 

WP d 

Persons conducting the operations. 

of the parties of the Coo& 87~7vy upon the coast qf the United Etrrtes, during the s u q i n g  
parts of the coast, from N o a h ,  1850, to N m b e r ,  1861. 

Passamaquoddy b y b  Point 
Judith, hcfnding the const 
ofMaine,NewHampshire, 

1 Primary trimplation and 
astronomical and mag- 
netio obsemtiom. 

II 

- - 

- 
- 

Iu 

Alex. W. Longfellow, assistant - 
-Henry L. Whiting, &t; It. 

M. %he, ai& (Double party.) 

J. B. GI&, 8BBistant. (Donble 
Partp.) 

Lieutenant Commanding CharIea 
H. XcBhir, United States MV, 
aesistant; Lient. Com'g Samuel 
Swartwont. (Double pruty.) 

bbt Judith to Cape Hen- 
bpqineludingthecoagt 
of(xmectl -cut,NewYork, 
h'ew Jersey, Penqlra- 
nia, and Delaware. 

:ape Henlopen to Cape 
Henry,incluhg the eoast 
of DeIaaare, &faryhnd, 

- and Tugiuia. 

Magnetic obsemtiom - 
Reconnaissance - 

' 9  

1 

2 

3 

4 

5 

6 

1 

2 

3 
4 

5 

- 

A.D. Bache,superintendent; Lient. 
W. P. Trowbridge, corps of en- 
gineers, and assist&; Ge0.W. 
Dean, sub-.assistant. 

J. E. HXgard, &stant - 
C. 0. Boutelle, assistan@ Brevet 

Major Henry Prince, United 
States army. 

Captain T. J. Cram, United Statea 

C. 0. Boutelle, d t  - 
topographioal euginm, assist- 
ant. 

Primarytriangnlation and 
astronomical observa- 
tions. 

Primary and eewnaary 

~ D O I n i C a l  obsmat'ns 
Secondary triangulation - 

triangdation. 

Brevet. Major I. I. Stevens, corps 
of engineers, assistan t. 

Brevet Captain G. W. Lay, United 
States army, assistant. 

Edmund 3 i a n t , ~ a n t t ;  Lienten- 
ant Jos. S. Totten, United Statee 
m y ,  e t .  

H-L.WhlW,e88ietant - 
J.B.GlO& sssistant - 
Lieqenant C o d i n g  Maxwell 

lVoodhdl, United States navy, 
aasistsnt. 

Lientenant Commanding Samuel 
swartmout, United state23 navy, 
ass'utant. 

Lieutenant Washington A. Bart- 
le*, United States navy, assist- 
ant. 

A. D. &he, soperlntendent; Geo. 
W. Dean, sob-as%iatant. 

EdmmdBlmt, assistant, 
J. S.Totten,IT.S.army,sssiirtant 

Sears C. Walker, SegLStant - 
John Parley, &&taut; George H. 

Brevet Aiajor Henry Prince, U. S. 
Bagwell, aid. 

m 7 ,  ais&tmut 

Localities of the several operations. 

Mount Pleasant, Maine, occupied for geodetic and 
astronomical observations; Ossipee Mt.,Maine, 
for geodetic, and Cap Small Wit, Maine, for 
astronomical observations. (See, also Section a 
m.1 

Saco, Kennebmk, and Portland harbors. 
Extension of primary Stations beyond Penobseot. 

(Part of season; see also Section V.) 

Sub-section from Portfmonth, New Hampshire, to 
Sam, Maine, wmpleted and connected with 
primary triangdation. 

Reconnaissance for Becondary triaognlation, C m  
bay, W e ,  part of season. 

Newburyport harbor, Massachusetts. 
South and east shores of Cape Ann, Mamchusetta, 

from Beverly Farm to Haliiut Point. (See also 

p 
r 

Seotion Iv.) 
Chatham ami vicinity, and Wemeet, Cape Cod, 
i%BSaChnSetkr. (See also Section IU) 

Nantacket shoals; Bass Bip; Qavis' Bank; Fisk- 
ing Rip ; Muskeget channel, off Bond island; and 
Gay Hemi, Salem lmbor, sncl itaappmacks. 

Ne*wrt  m r ,  -; approacfies 
to Portsmonth harbor, New Ham-; Chat-. 
harn harbor, Massachusetts; tides and cur- 
rents of Vmeprd sound, Buzzard's bay and 
passages eoanecting. 

part of season. 
Inspechn of progre.%a of certain partie6 anring 

Daring part of seaeon. 

Hudson river, *om limits of former work. (psrt 
of season; see a h  Section m.) 

Re-snrvey of Sandy Hook to iietermine its changes. 
(Part of sesso11) 

survey for m g e s  for l?&nn's Knoll and mwsh 
chnenel. (Part of season.) 

veseation on sou& side LOW rslsna, from  ea- 
peagne to aiontank, an8 eastward. Bevision of 
eutmtnee to ~onneetimt river. (See also s e ~ -  

3 
tion I.) 0 

Off-shore work and tides and currentis, between 
Gay Head and Cape May. 

Minute m e y  of Way's reec Pot Bock, &e., at 
Hell Gate, for changes by blasting. 

Observations of latitude and azimuth at Cansten's 
station,nea~George~wn,D.C. (Partofeeason; 
see also Section I.) 

Continuation of tiangalation of Chesspeake, ma- 
preliminary determination to capes. (See also 
Section 11.) 

Longitude observations at Seaton station. 
Outer shore of p e h &  of eastern shore of Ti- 

ginla, from Cedar i s h d  t~ Rogue's island. 
To eomect triangnlation of Chesapeake and outer 

p: 

F J  

CoBst. (Partefseasoa;Bee&osectioam.) - 
0 
tgr 



APPENDIX No. I-Continued. 

I V t l  

T 

LiInitr included in several 
sections. 

Cape Henlopen to Cape 
Henry, &c.-cuntinned. 

Cape Henry to Cape Fear, 
mast of v i  and 
North Carolina 

Gdfstresm - 
Cape Fear to St. Mary’s 

river, including coast of 
South Carolina and Geor- 
pir 

3. h e r  to St. Ja- 
seph E, coast of Florida 

m 
0 

&% 
3 8  
d B  
4 - 
6 

7 

8 

9 

10 

1 

2 

3 
4 

5 

6 

Operations. 

Recomaissauce - 
dgtronomical obsemat’ne 

Secondary triangulation - 

Tertiarytriangolation - 
secondsrg trisngnlaton - 

TopotPPhY - 

Persons conducting the operations. 

J. B. Gliick, assistant 

John Seib and S. A. Wabvright, 
mb-assistants. (Double party.) 

George D. \Vise, ansist9nt, and 

J. M. Wampler, sub-assistant, and 

Brevet Major I. I. Stevens, corps 

Lieut. C o e d i n g  John J. Almy, 

Lieut. Commanding B. F. Sands, 

Brevet Major Henry Prince, U. S. 

L. F. Pourtales, Sssistant - 

Mr. J. A. Denny-. 

Mr. Wm. M. Johnson. 

of engineers, assistant. 

U. S. navy, assistant. 

u. s. UWY, d W k  

army, assistant. 

J. J. S. Hassler, assistant - 
Charles P. Bolles, assistant, and 

Mr. J. W. Gregorie. 
A. S. Wadsword, sub-assistant, 

and Mr. Charles Jardella. 
H . L . W b i t i n g A t  - 

8 

9 

- 

1 

2 

3 

4 

5 

6 

7 

I 

2 

3 

Inspection of parties - 
Reconnaissance - 

secondary triangulation - 
%condary trianylation - 

secondary triangai;rtion - 

wt, U. S. ~ 6 ,  assistant. 
Lieut. Commanding J. N. Matfitt, 

Lieut. Commanding T. A. Jenkins, 
U. S. navy, assistant. 

C. 0. Boutelle, assistant; Lieut. 
Jos. S. Totten, U. S. army, and 
Mr. J. W. Gregorie. 

C. 0. Boutelle, assistant; Prof. 
Leais B. Gibbes. 

C. P- Bones, assistant, and Mr. 
Geo. A. Fairiield. 

C. 0. Boutelle, assistant, and Mr. 
J. W- Gregorie. 

Geo. D. Wise, assistant, and Mr. 
J. A. Denny. 

u- s. Mvy, 8SV&Ult. 

s. A. wainwright, mb-assistant - 
Lieut. Comm’g J. I?. Wtt, U. S. 

navy, assistant. 

A. D. Bache, superintendent - 
F. H. Gerdes, amistaut, and Mr. 

Henry Ginder. 

F- H- G d e s ,  assistant - 
J. E. Hilgard, at&tant - 

L. F. P d e s ,  assirtsnt, Lieut. 
Jas. Totten, li. S. army, sssi& 
ant, and Bfr. Ethelbert Manon. 

Localities of the several operatiom. 

Verification work on Patapsco river wd eastern 
shore. 

Eastern (Chesapeake) shore nf M q I a n d  and 
V i a ,  from Sykes’ island to Bose Mary: and 
western shore, from Smith’s Point L. H. to 
Wolf Trap station. 

Outer shore of peninds of eastern shore of 
Maryland and Virginia. 

Same work during par& of season. (See also Stw 

Inspection of work on Patapaco. 

Outer coast, from Lonesome Hill, Maryland, to 
SouthGargathy,Viia; and Chesapeake bay. 

Eddle  Ground entrance to Chesapeake bay. 

Reconnaissance of Pamplico and Core WM&, &c. 
(Part of season; see also Section III.) 

Comesion of Forbes’ Point, near Elizabeth city, 
and Seaton station, Washington, for differenm 
of longitude. 

Currituck sound, nearly to the Viirgbh be: 
Entrance to Cape Fear river, (N- C.) (See also 

section V.) 
From Cape Hattam (N. C.) south to Ocrscohe 

inlet. 
Beadort Harbor (N. C.) and approaches, 8zo. 

(Part of season; see also Section I.) 

(See also Section V.) 

tions m and Ix.) 

(Part of seaeon; see also section VIII.) 

( P E & O f o f ;  a e e S l e o ~ n 1 . )  

-an alioalg near Cape Fear river, (N. C.) 

Afbemarle, Roanoke, and h t a n  sonwls, 
pleted; Curritnck sound commenced. 

Entrance to Cape Fear river, (N. C.) (Part of 
seaeon; see also Seetion V.) 

Exploration of Gulf Stream--continned. 

East and west ends of Edisto base (S. C.) occu- 
pied ; lines opened ; secydary trimplation of 
h’orth Edisto and Dawho nvers ; reeonnaissanm 
for secondary triangulation to Stono river. 

Difference of longitude of Charleston and Savan-. 
nah stations. 

Sonth Edisto and Aahepoo rivers and St. Helena 

Preliminary triangulation of entrance to Savannah 
river. (Close of season.) 

South Edisto entrance and river, and Edisto island, 
near east end of base. (See also Section III.) 

Harbor of Savannah and approaches. (During 
part of season; see also Section ILZ.) 

Charleston harbor completed ; North Edisto har- 
bor of refuge completed; harbor of Savannah 
completed. PrelEmimq survey of entrance to 
Savannah river. 

tunspection of progrew of parties in Geetion, &e. 
Preparation of sites of bases ; comesion of Tor&- 
gas and Marquesas, Cedar Keys, and Crystal 
river harbor, &c. (See ale0 Section Vm.) 

Triangulation of Cedar Keys and vicinity, and of 
Crystal river h a r k ,  commenced. 

Triangulation of Florida keys, from Key Biseayne 
to Soldier key. (Part 6f ”on; Bee also See- 
tion I.) 

Mangulation of Florida keys continued from SOL 
dier key to Turkey key. (Part of seaeon; see 
ale0 section IP.) 

partofseason; 8eealmsectionsIvanav.) 

s o d .  (see also Swtion Iv.) 
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Localities of the sepral operations. Limits included in seven 
sections. 

vm 

St. Mary’s river to St. Jo- 
seph’s, &c.-Continued. 

Nobile bay to Tennillion 
b a y , . y :  of Alabama, 
Mimssippi, and part ol 
Loni.;isna 

X I Vendion bar to the bonnd- 
ary,part of LuuiSiana and 
Texas. i 

I 

m a .- 
- a  f .s 
“t 

L V  0 -  

. e  s .- - 
4 

5 

1 

2 

3 

4 

1 

e 

Operations. 

Primaq triangulation 
and secondarytriangu- 
Iation. 

Secondav triangulation - 

Geographical determinb 
tions. 

Persons conducting the operations. 

J. H. Adams, subassistant, and 
Nr. R. M. Bache. (Double 
P W . )  

Lieut. Comm’g John Roagers, U. 
S. n a q ,  assistant. 

F. H. Gerdes, assistant, and Mr. 
Henry Ginder. 

S. A. Gilbert, assistant - 

W. E. Greenwell, assstant, and 

Lient. Comm’g B. F. Sands, U. S. 

Lieut. Comm’g Jas. Alden, U. S. 
navy, assistant. 

Jas. S. F i a m s ,  assist., and Spen- 
cer C. McCorkle, sub-assistant. 

Sub-acwktsnt J. Bz. Wampler - 

Mr. Wm. M. Johnson. 

narp, assistaut. 

Lieut. Comm’g T. A. M. Cmen, u. 8. bay& asdetant. 
BDCuttaassistant * 

Geo. Davideon, adstant, and Mr. 
John Bockwell. 

Biehard D. chtta, sssietant, and 
Mr. A*. S. €Codgers. 

A. X. Harrison, mb-assistSnt, and 
Mr. J. L. Laweon. 

Lieut. Comm’g Jas. Alden, U. S. 
MY, aS&&8lltt. 

Marquesas, &e., Bahia Ronda, &e., Key Bisayne 
and main, to limits of triangulation, completed. 
(See also Section I.) 

Key West harbor and appmaches completed; 
Boa  Gmnde, Bahia Honda, reconnaissance of 
l\iesquita inlet, (eastern comt of Florida) P 

Station points secured. (part of season ; see also 
Section TI.) U 

P 
Revision of prerions work and extension west- 

ward into w e  Borgne; ~ i s i  and st. Loois 
b a p  triangnlated; signalsplredinLake Borgne 
and on eastern shore Pontcharmiu. 

West Pascagoda river, Bfississippi, tb Bilosi 
bay and Back bay : Pass Christian, from pitoher 
Point to Henderson‘s Point. 

Eastward and westnard of Nobile entrance; Paes 
Christian; reconnaisanee of Southwest Psss 
and Pass H I’outre, months of MispisSippi. 

Bonseconrs bay, near entrance of Hobile bay. 
(Part of sewn.) 

From Base on Galveston island, Texas, and High- 
land bayou, westward to “Peninsula” station.- 

Head of Galveston bay; entrance to San Jacin- 
river; aelta of Trinity river and Turtle bay; 

0 

&st aad we& bap, lie- ebtrallce of G& 
vest00 bay, to limits of trku@&on. (See alsa 
Section III.) 

Galreston entrance, approaches and Lower bay. 

Determination of Fardorres; eatmiwe to Sari 
Francisco bay; San Diego harbor. 

Latitude and longitude of Pomt Pinos, Monterey, 
Californis; of Point Loma, &II Diego, Cali- 
fornia ; of Cape Disappointment, Columbm 
river, Oregon; &E. long. San Francisco and 
Ca Disappointmeat. 

Nortrand south sides of entnurce to San F ~ ~ J I -  
cisco bay ; Mare island, for site for fortification 
and n a ~  yard ; Sites of light-homes 8% entTBne8 
to San Francisco bay, on Farallones, and on Bid 

Sites of light-houses at Point Conception, at Pomt 
pinos, (Monterey,) at Pomt Lorna, (9an Diego, 
California,) and at Cape Dksppointment, (Ore- 
gon,) and Point A h ,  Oregon. 

Trinidad bay and river; Humboldt bay, CaIifor- 
nia; views of entrance to colnmbin river; gen- 
eral reconbai~&~~ee of the coast wuth of Sau 
Francisco ; hydrographF of the harbor of Mon- 
terey; and epntindon of reconnaispance of 
coast south of Nontmey. 

island. w 
u 
B 
$4 
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Name. h k .  Date of attachment. 

'Thomas J. Cram, - - - - - - - - - - - -. - - - - - -. . . .' Captain topographical engineers . - - - - - - - . . - - -. . 
Henry Prince. - _ _  - -. . . . - - -. . -. - .I Captain aiid brevet major 4th infantry. - . - - -. - - - 
Isaac I. Stevens.. . . . - - - - - - - - - - - - . - '  1st lieutenant and brevet major engineers. . -. . . . . 
Augustus A. Gibson - - - .) - -. - - -. . - - - _ _  -. .' 1st lieutenant 2d artillery. - .. - - _. - - - - - - - - - - - - 
Jrunes Totten. -. - - - _ _  - I (. . - - -. - - - - .. - - -. , 1st lieutenant 2d artillery. . - . - _ -  - - . - - - - - - - - - - 
William M. Gardner. - - - -. - - - - - -. - - - . . . I  1st lieutenant 7th artillery- .. - - - - - - -. - -. . - - . - . 
Richard H. Rush . - -. - -. - - - - -. _ _  -. . - 1  1st lieutenant 2d artillery - - - - - - _. -. - _ _  - - - - - - 
Joseph E. Totten. .. . ._ . . .. -. . - - - _ _  -. - _ '  1st lieutenant 2d artillery.. . - -. . - -. _ -  -. .. . . . -. 
George W. Lay.. . . - -. - -. - - -. -. . . . . .I 1st lieutenant and brevet captain 6th inf'antry-. _. -. 
Edward B. Hunt.. -. . . . . . . _. . . . - - - - - - - - - 1  2d lieutenant engineers.. . . . - - - - _ _  - . - -. - -. - - - 
William P. Trowbridge. . . . - I - - - - . . . - - - .' 2d lieutenant engmeers.. - -. . . . . . . - - , . . - - . .. . . 

- . 

I 

-. 

December 7,1846 
December 10,1550 
September 14,1849 
January 17,1851 
December 10,1850 S;a 

t3 February 1,1851 
December 10,1850 
December 10,1850 E) 
December 10,1850 op 
&fay 5,1651 * 
Apd 18,1864 



Vessel. 

APPENDlx No. 3. 

Xist of nay oj'icers on Coast 8umq duty, March 1, 1851. 

Rank. I NlUll8 

I 
Date ufsttachment. 

April 11, 1849 
Oct. 8,1849 
Nay 29, 1850 
Fe6. 21, 1851 
Mar. 30, 1843 9 
Sept. 8,1849 e 

1850 0 
July 30, 1550 P " 

1850 a 
Feb. 17,1849 * -  
July 18, 1850 
Jan. 9, 1849 
May 29, 1848 
act. 17,1849 
Feb. 5, 1851 

1850 
Bug. 29,1849 
May 29,1850 
Rov. 27,1848 
Apr. 27; 1849 

1860 



Vessel. 

Steamer Hetzel 

Name. 

J. TValcutt- - - - - _ _  - -. 
J. 31)-ers - - - - - - - - - 
N. T. West - - - -. - - -. 
B. F. Sands - - - - 
M. C. Watkins _ _ _ _ _ _  
W. W. Roberts. - - 
A. E. Lynch - _ _ _ _ _ _  - 
Jno. B. hIcCauley. - - 
Jos. Fry- - - - - - - - - - -. 

Steamer Walker,-. _ _  - -. - .  

Rank. 

Passed midshipman . 
.) -do. - - - -do, - - - . - - .do.. - - - ,do. 
Lieut. commanding.. - 
Lieutenant. _ _ _ _  . __ .  
Acting master. 
Assistant surgeon ._. 
Passed midshipman. 

- . -do- - - -do- - . . . 
Schooner J. Y. Mason - - - - . 

Jos. D. Danels - - - - - - 
E. Renshaw . - - - - - - - 
T. A. RI. Craven . - - - 
C. E. Fleming .______ 
D. Bryan. - - - - - -. - - - 
T. Pattison - - - - - - - -. 
L. H. Lyne - _ _  - - - - 
J. H. Moore . - - - - - - 
B. R. Mitchell _.__ - -. 
Wm. De Koven . - - - - 
Wm. Gibson - - - - - - - 
Jas. Alden. - - - - -. - . -, 

Schooner Morris - - - - - . . . 
Passed midshipman . 

- - -do- - - - - .do- - - - - . 
Lieut. commanding. - 
Lieutenant. _.-__ _ _ -  
Passed a s s ~  surgeon - 
Acting master. - - -. 
Passed midshipman - 
Acting master - - - - 
Assistant surgeon . _ _  
Passed midshipman - 

- . .do - - - - .do- - - - - . 
Lieut. commaxiding . 

Schooner Eming .) -. 

APPENDIX No. 3-Continued. 

Sections 10 and 11,.- - - -. 

On their way to join  part^, 

Dah of attachment. 

May 29, 1850 
May 29, 1850 

May 29, 1850 
hrar. 12,1851 

August, 1850 9 
October, 1850 

Dec. 6, 1649 9 
Oct. 9, 1850 

U 1850 0 

lS50 F- 
1850 

Jan. 29, 1831 
1550 

October, 1850 
October, 1850 
October, 1860 

1550 
1548 

Dec. 5, 1850 
Xov. 29,1848 
Mat. 19,1849 

m 
tl F 



APPENDIX No. 3 bir. 

Vessel. k a l i t y  of service. 

Steamer Bibb. -. _ _  - - - #Section 1 . - - - -. .- - - -. - . . 

Brig Washington,, . -. . - - - Section 1 *. - - - ._. . . -. . . . 

Schooner Madison . . - -. - - - Sections 1 and 2.. - . . . , . 

Eteamer Legare. - - *. . . - - -. Section 3- .  -. . ..- -. - . . . - 

Name. Rank. Date of attachment. 

C. H. McBlair - . . . -. Lieut. commanding- Apr. 11, 1949 
H. A. Wise -. . . .. - - Lieutenant, -. . - - . -. Oct. 8, 1849 
C. St. Geo. Koland.. . . . -.do_ - - - - _ _ _  - - -. May 29, 1850 
Leo. Paulding _.__ __. Acting master __.__ May 1, 1851 
W. S. Bishop .___  _ _  - Assistant surueon _ _  - May 3, 1861 p- 
F. S. Conover .____. - Passed midshipman Fcb. 21, 1851 e 
S. Swartwout - - - - -. . Lieut. commanding.. May 3, 1851 Q 
G. W. Doty .____._.  Lieutenant _ .______ .  May 2, 1851 
J. D. Bullock _ _ _ _  __.  Acting master-.- _ _  Aug. 29, 1S49 ~ 1 3  
J. L. Davis - - - - _ _  -. - Passed midsLipman. May, 1551 ‘ 
Maxwell Woodhull. - - Lieut. commanding,. Nar. 30, 1848 
G. H. Preble. _ - - _  _ _ _  Lieuteriant.. .... _ _  - Aug. 26, 1S51 
E. A. Barnet . _._ .. - .  . .do, .__. - _ _  _ _  __.  Pept. 8, 1849 

S. F. Comes- - - - - ._ - Assistant surgeon - - - May 16, 1851 
G. H. Bier . -. - - _  -. - Passed midshipman - July 30, 1S50 
John J. Almy . - - - - - - Lieutenant commd’g. Mar. 12, 1851 
Thomas 31. Crossan.. Lieutenant _ _ _ _ _ _ _ _  - May 1, 1851 
T. S. Phelps I - - - - _ _  - Acting master - - - - - May 1, 1S51 
J. S .  G a a l a . .  . . - Assistant surgeon - .. Nay 5,1851 

a. 

J. H. Afarch . ._ - - - - Acting master. - - - ,  1s50 

i &homer Graham . -. -.. . . . Section 3,. . . &. . . -. . . - 
j 

Schooner &&&I . . -. . .) -. .’ Section 4;. . - . . - -. . . . -. 
I 

1 

i 
I 

! 
i 

&k’s Nautilus & Meredith. i :  Section 3.. . . &. -. . -. . *.  

I I 

i 

1 
Bchooner E ~ h g ,  a. A A Secthos 10 and 11.. . A I. 

I 

i 

Bteamer d o d n  . . . . . . b . ’ Se&on 4.. . . &.. A . -. . . 
I 

i 

Horace N. Crabb. I A s  .do. A - .do. A - 
Jb E. Jouett. - - A - I -. .do. i. .do. - + &. 

N. B, I h - r h n .  Acting master.. . . - 
Richard L. Law. - -. . Pas3ed midshipman 
W*illiam Van Wyck. 
J. N. Rlaffitt; - : - - - I Lieutenant comm’ng. Feb. 8, 1851 
Daniel Ammen. - - - - Liedteharit. 
A. C. Rhind.. . . -. . . . Acting master . -. . March 9, 1846 
J. D. Langhorne- . = .  . Passed midshipman . Jan. 1, IS51 
T. A. Jenkins . . - - - Lieutenant comm’ng . ?€arch 9, 1848 -. Lieutenant. . -. - - -. March B, 1846 m Pad Shirley, *. - - -. Actihg master. -. -. . June 24, 1861 -. 

R. A. Bfarr . A I .. . - - Pmsed midshipman. Nay, 1851 
S. P. Quackenbush.. .do. -. . - .do, - -. July 3, 1851 0 . T. Barraud- -. _ _  - .do-. . . . .do.. . -. . July 29, 1861 z) 
Charles F. HopEiins . . - .do. -. - .do. . . . . + July 26, 1851 
B. F. Sands. .) -. *.. . Lieutenant comm’ng. March 9,1846 
BE, C. Watlrins . . - -. . Lieutenant.. . . -. . . . Mar. 12,1951 
W. W, Roberts,. -. . Acting master. 
A. N. Lynch. -. - . Assistant surgeon . -. 3farch 9,1846 
J. B. McCauley. a . . .. Passed midshipman October, 1850 
William L. Powell. - . .do.. . I I -do. -. . Aug, 2,1851 
S. S. Bassett- -. _. - -. . . .do,. I. .do, - - April 2, 1851 . 
James Alden,. - - - - - Lieutenani comm’ng. March 9, 1846 
T. H. Stevens-. a -. -. Lieutenant. -. . - -. - - Mar. 12,1851 
Benjamin R Mitchell. Assistant surgeon. 
R. M. Cuvler- (. . I- -. . Passe& midshipman. Aug. 16,lM’9 
William Gibson .. . - - .- .do. - - -. .do. I .. - -. Nov. 29, 1848 

John S. Taylor. 

- e 



& 

i I 

Lieutenant , - - . . - - . 
Acting master . _____  
Assistant surgeon - - - 
Passed midshipman - 
. - ,do. - - , . .do - - . - - - 
. . .do- - - . .do- - I - - - 
LieuteQant comm’ng - 
Lieutenant, - - - -. . 
Passed midshipman. 
Lieutenant comm’ng . 
Acting master -. - * - 
Lieutenant comm’ng. 
Passed midshipman. 
Lieutenant - - + . - - . - . . .do-. - - .. . - . . - - 
. , .do. .... . . -_. --, 
Passed midshipman . 

I _ -  

1850 
Jan. 14, 1851 
Dec. 31, 1€50 
May 29, 1850 

1850 
Aug. 12,1848 
March 9, 1846 ? 
March 9, 1846 
March 9, 1846 0 
March 9, 1646 9 
March 9,1846 
Jan. 29,1851 
October, 18-50 
April, 1851 
Jan. 9,1@9 
May 29,1848 
Oct. 17, 1649 

a 

9 

Steamer Emel. -, -. .. - - - 
Schooner J. Y. &Iawn-- - -, 
Gckooper Morris. . , - -. - - ~ 

Datg of att+dment. I Bang. 

On the way home from the F.K. Blurray.. . . . . -. 
wreck of steamer Jeffer- C. W. Place . . . -. . . . 
son. Charles Martin.  -. -. 

W. H. Wilcox ..._ .-. 
G .  Cilley . - - . . . .. . . . 
D. P. BlcCorlile . . . . . .. .. - - - - - -. John Rodgers . . - -. 
J.D.Read _.-....__. 
J. Myers ..___._. - _ _  

OBice.. . -. -. . .. _. .) - _ _  _. Rich‘dWainwrigLt.-. 
William A. Webb - . 

Office - . - -. -. . . - - - - - - - - . T. A. 11. Craven. - - -. 
L. H. Lpne ......... 

Office.. ..- - .. . . . . . - _  . ’CV. B. Whitney, -. -. 
A. 5. Baldwin.. . - -. . 
W. A. Bartlett .I. -.I 
S. Nicholson . . . -. -. . 

Office - - -. - 

I 



VegSeL I Name. Rank. 1 Date of attachment. 



AP.PENDIX No. 4 bis. 

List of Assistant Engkers United States nacy on Coast Survey duty, Septemhr 1, 1851. 
0 

I I 
Date of attachment. 

May 29, 15.51. 
May 29, 18.51. 
May 6 ,  1851. 

May 23, 1861. 
May 12, 1851. a 
May 12, 1851. o 
nIay 13, 1551. 
January, 1S51. 013 
January, 1851. 
January, 1851. 
January, 1S51. 

nlay s, 1851. 



APPENDLX No. 5. 

Reds  .f the Coast Suney at dt;$erent pmiods, from 1844 to 1851. 

I 

From 1844 to j 1850. 
For 1850. 

3,250 
4 
1 
3 

2,097 
305 
902 
157 

13 
18 
6 
2 
4 
2 
6 
7 
5 
9 
4 

173 

rotal from begie 
ning of survey. 

36,680 

6 
13 

23,905 sl* u, 
1,169 9. 
8,948 

64 
2,120 5=0 

45 
21 
35 

54 

106 ci 

Ka 
Ci3, 



APPENDIX No. 6-Continued. 

From 16-24 to 1 1850. 

188 
271 
16s 
107 
179 
148 
40 
21 

147 
10 
3 

514 
44 

221 
1,87 0 

750 
35 
12 
27 

39,411 
9,526 

19,794 
$157,893 

For 1850. 

5 
2 

292 
768 
11 

2,353 
10 

264,323 
24 

914 
12 
15 
11 
44 
2 

292 
78 
24 
21 
30 
13 

28 
40 
30 

- - - - -  - - * - - 
170 
12 
62 

424 
690 
10 
25 
6 

6,173 
326 

3,115 
$4,652 

r o d  from begin- 
ning of s m e y .  

16 

9,621 
11,873 

25,173 E 
.U 2,285,496 0 

1,434 3-  
140,661 p 

141 
107 

337 

5,176 
735 
183 
301 
453 
200 
37 

452 
410 
215 

266 
170 
49 
21 

197 
10 
3 

663 
63 

291 
2,742 
1,340 

50 
37 
33 

46,184 
9,652 

22,909 
$162,491 

Y 
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APPENDIX No. 6. 

List of Coast Survey discoveries and dmelopmcnts. 

The true ol$xt of the survey is to furnish charls of the coast for 
urposes of commerce, and making known what was mviously un- 

made. 
1. Geclney’s channel into New Yorlr bay, having two feet more water 

in it rhan the old channels. 
Had the true de th ofthis channcl bcen known in 1778, the French 

fleet under Count 8’Estaing would liave passed into the bay and taken 
the assembled British vcsscls, It is probrlble, from comparing the old 
and new charts, that this channcl thcn cxisted. 

2. Blake’s channel into the Delaware ; opcn when the eastern chan- 
nel is filled with ice. This discovery has alrcady developed the re- 
sources of that part of the State of Dclawure in a rcmarltable way. 

3. Davis’ South shoal, discovered in 1846, six niiles south of‘the old 
antucket South shoals. This shod lics in the track of a11 vcssels be- 

t een New York and Euro e, and between New England and the 
southcrn Stntes, or New Eng and and South America. 

4. Davis’ Bank. 
6 .  Two feet morc water in Mobilc bay than existcd six years ago. 

6. Horn Islilnd channcl, on thc coast of Mississippi. 
7. Blunt’s channel, in Dclijwore buy. 
8. Numerous rocks in Long Islilnd sound and Martha’s Vi~~cyard 

sound, and the various bays oncl harbors connected with them. 
9. Two shoals north and east of Nantuckct, discovcrcd in 3847. 
10. Six shoa!s near Nantuckct, the outermost onc 144 milas from 

litnd and having but ten feet of‘ water on it j not marked on any exist- 
ing chart. 

11. The remarkable increase of Randy Hook, which has been traced 
from the surveys of the topogr;lphical cnginecrs and coast survey. 

12, The cl~angcs in the Del:tw:xrc, n c u  tlie Pea. Patch. 
13. A shoal u t  tlic mouth of tho Great nncl Lit& Choptank, in the 

Chesapeakc ba 

16- Deeper water found on Diarnorid s1ioa1, and a dangerous nine- 
feet shoal off Cape Hatteras, 1860. 

16. Hetzel shoal, of Cape Canaveral, 1860. 
17. New channel into Key West. 
18. New channel into Charleston, with same depth OF watcr as the 

ship-channel, &ht’s channel,) 1860, 

able to commcrce~ 
20. A chanriehf 2& fathoms, upwards Of a niilc wide, distant 11 

nautical miles from Bald Head light-house, across thc Flying pan 
shoals, Ca e Fear, N. C:, 1861. 

Enown. In the course of’ prcpariiig these, important f iscoveries are 

f B 

Mobile entrance has near 202 fcct at low water. 

e 
14. McBlair y’ s shoals, off Nantucket, in 1849. 

19. South c Y lamel of Columbia rivcr, surveyed and rcndered avail- 

21. A c i! annel extending from 3 to 4 miles from tho point of Cape 
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Fear to 8 to.84 from it, with sufficient water at low tide to uuow ve8- 
Eels drawing 9 to 10 fcet water to cross with safbty. 

22. A cha~nel  at the dislance of 14 nautical miles from Bald Head 
li@t-house, one mile wide, with 39 to 7 fhtlioms watcr on it. 
23. The Frying Pun shoals estcnd to the distance of 20 nnuticql 

miles from Bald Head light-liouse. 
24. Sixteen, 17, and 18 feet water found at the distance of 17 and 

18 nilutical miles froin the Bald Head light-house. 
26. Broad Sound channcl into Boston harbor thorouglily surveyed, 

alld marks recommended to facilitate passage through it, 1S48: 

7 

APPENDIX No. 7. 

nbtm ~f a iliscussion tidal o6s,sCmtztions, i n w ~ c  in conncxion with tltc conrt 
rSurvcy, at Cut iskund, in thc Gqi/fof Jfixico, by I'wjkwr A. D. Backe, 
&printendent of tJbc Coast Sumcy. (Scc skctchs Iz, A7os. 2 to 6 is- 

In cxccuting the hydrography of the cntrnnce of Mobile bay and of 
$issisRippi sound, connccte(1 tirial observations wcre mado under the 
lmmediute direction of'Licutcnnnt Cotnrniinding C. 1'. Patterson, United 
h t e s  navy, assistant in tile Const Survey. 

2'110 observntions at Cat island, nt thc entrance to Lake D o p e ,  
I,ouisiiina, and at Fort RIorpn, at the entrance to Mobile ha 

ClUSiVC.) 

rhdergone more than 0110 discussion, the peculiarities of thc 11 *9' es llaY giv- 
reat interest to the observutions. 

dLe results, as obtaincd froin ;I yeilr's liourly observations, day and 
Qjglit, at Cat islnnd, will bc givcn a.s fiw as  obtiiinecl, the stcps taken for * 

further progrcss stated, and the jnfornintioti which has been obtained 
from o t ~ m  sourccs, bearing upon ttiis most interesting problem of tlie 
tides in tlic Gulf of Mcxic*o, will bc bricfly touchccl upon. 

along this purl of our coast, to 
develop the subject of tliesc tides, fu 1 of irnportance to ttle navigator, 
and of intercst to thc ninn of science. These tides, with special ex- 
ceptions, ebb and flow but once in twcnty-four hours. 

l h e  tide-giugc was of thc kind linown as tlic bos-gaugc, with n float 
pnd staff; gm.ducl.tcd into fbet and decimals of u foot, I t  was placed 

the IiarLor of' Cat islund, near tlic light-house, nt the extreinity of a 

1 h o p ,  in .the progrcss of tht 

r l  

Qtde at mean solar 

riully that it was not deemed R 
the hour; and after attempting 

observe of'tciier than 
ne the epoch of high 
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and low water by more frequent observations, it was decidcd that errnis 
would probably be introduced by aiming at a degree of precision which 
the phenomena themselves did not present. 

The observations were made day and night, hourly, for a year, with 
excee'dingly rare omissions, and, as the discussion has shown, with @ 

degree of faithfulness which merits very great praise, The obseiwlg 
were Messrs. Gustavus Wiirdcman and R. T. Bassett, attached to tbe 
coast survey. 

8 Thegeneral opinion of nautical men on the subject of these tides is, 
that they mainly depend upon the action of' the wind; and the very 
reg lar  effect which may be shown to result from a discussion of' the 
tides, in reference to the local action By the wind, lends plausibility to 
this generalization, which nevcrtheless is unfounded. 

' 

The causes are of a much more gcneral character, and such as usually 
influence the tides, so modified as. to be dificult to bring out; pheno- 
mena which are only accessory in the ordinary discussions assuming 
here the chief and overruling part. 

The regular tabulation of tho observations was made by Licut. Com- 
manding C. P. Patterson, who did not fail to perceive that the ordinary 
methods of discussion of' the tides were inap licable. His rernovd 
from the survey on other professional service {as devolved upon me 
the labor of discussing the results. 

Their impomnce, intcrcst, and novelty, so far as our coast a,nd their 
striking cculiaritics are concerned, have justified me in giving much 

direction, by Mr. G. W. Dean, sub-assistant in the coast survey, and 
by Messrs. R, M. Bache, A. S. Wutlsworth, j?, and W. RI. john son^ 

I am indebted for the diagrams necessary to illustrate the conclusions 
already arrived at, to Messrs. Bache, Johnson, and Keyser. 

I present a part only of'the labors of these gentlemen. The whole 
of the hourly observations for the year have been thrown into the form 
of curvcs, and nurrierous tables for examining and verifying the different 
hy otheses have been madc by thcm. Though the subject was reached 
in c f  uctively, I do not propose to present it strictly in that form, 

The worlr even now is f ir  fiom being complete : indeed, we have 
rather reached the true method of' discussion, than have completed the 

sion ; and we may yct have to modify our I~ypothesis, though'1 
ot materially. 

grc88- When the investi ration for this station is macle complete; the 
ap lication of the mcrho 9 s to the other stations on the Gulf' of Mexico 

It is curious that one among the emliest complete aeries of tidal ob- 
servations on record, is of tides ebbing and flowing but once in twenty 
four hours. The Observations were made by Mr. Francis Davenport, at 
Batsha, of'the tides on the bar of Tonquin, and communicated to Dr. H& 
ley, who gave them, with a diagram connecting the phenomena with the 
moon'8 motioii in the ecliptic, in the thirteenth volume of the Philosophic 
cal Transactions for the Year 1683. &wton explained thcse tides by 
hie lunar theory, but in a Way, as appears to me, to leave it doubtful 
whether he supposed the interference, of two ordinary or six-hour tides 
to produce the plicnomena. These tdes have been referred to sindo 

time to t g e discussion, which has been carried on, under my immediate 

I present it to the association as a work in 

wi P 1 be in a degree mechanical. 





ie before. the’asiociation, were m 

The signs H andL show in their proper place the ho 
of hi8h and low yater for .each day.,, The-time of th 
tT&nsit is.marked; and the phriods of greatest declina 
ing the equator. The result is eigily, generalized, th 
d y  but one high aad one 10% water at Cat island in twenty-four 
ljows, and that when there are two tides they occur about the 
&e moon’s crossin the equtitor, and are usually most .regular and; 

loavlng one set of high and low wkters, it will be found that they occur; 
b e r  and later as the lunar day gains ,on the solar, with very remark01 
able differences, of which the explanation will be I given towad:de th@j 
period of small declinations. The interval Ifrom high to low m t e r  is’ 
generally less by some hours than ,that from low to hi h. That as th@ 

tides,,or of single tides, in which the times from low to high water areJ 

, or B.NO. 2. The houh e$ 
the day are the ordinates, and the days of the mpnt I, the abscissatu 

str2Fgly marked w a en in ayzigies, with declination nearly zero. Fol-1 

nloon approaches the equator, there are a few days o P singular doable1 

nferior transits of 
1s .north or south, with a 



a subsequence-which 
ieve will find a satisfa 



. 6. As a first approximation, I assumed the two waves to be governed 
by the law of sines, and then determined the curve which wo 
from the su erposition of two such waves, having the 

nation, would prcsent a first approximate value of the 
the semi-diurnal tides, and the mean of double and si 

nation, would, efipecialty when near 
ximation to the he~ght of the diurnal tide. The coni 

forms of curve8 already traced, addressing the eye 

ith, diagrams (Pl. 6, or H No. 6) for the case, in whic 
mum of the diurnal tide coincides with that of the semi-diurnal; 

ii three hours in advance, (or coincides with mean water f'a3litig,) six 
hours (or coincides with low water,) and nine hours, (or cuincides with 
thesecond mean, or mean water rising,) using the approximate qua 
!ties referred to above for the greatest height of two cornponent curv 
It requires little examination to see that neither of the first three forms 

origins, T B e mean of the regular double tides, about 



S: Doc. 3. 188 

, and D the constant for the curve of sines; y is the ordi- 
mplex curve. 
transformation, this takes the form- 

For E=9 hre. Cos E=-sin E=- S/i, 
2 C. cos %+D~cos t. cos E+D. sin t. sin E-C=y, 

and y=2 C cos ‘t3-D sin E (sin t-cos t)-C. 
e differeirtiat co-efficient of which for the case of the maximum or 

b 

9,-4 c cos t. sin t + ~  sin E (sin t+cos. t)=o 

sin t cos t D sin s-D.\~+’ 
4c -- 1 1 4c  

*Y% 
-+-= 

nce &e seoond term is negative when t>G hours, 
4c 

c o w .  t - s 0 c  t=- D 44. 
lying this to the four case8 shown iii the diagrams- 

@ hn. mln. 
ws, C=0.176, D=0.700, we find maximum at. .. . . . . -10 26.4 

=0.016 



S. Doc. a. 

,The com utation of the diurnal curve is made in the upper pad of the 
table, an B that of the semi-diurnal curve in the lower part. The num* 
,@cr representing tbe mean level is eliminated by the mode of takin 
$e means in each table, and the ordinates below the axis are treate 
as if having the same s i p  as those above. The semi-diurnal curve iS 
urned over on ils maximum ordinate, and the mean value of a single b ranch of it found. Then each curve is reduced to zero, in the mean 

,level of the period. The last two columns of the’uppcr and lower pad . 
,afthe table contain, respectively, the curves of sines corresponding to 
$he diurnal and semi-diurnal curves. 

, the ordinates of the semi-die 
ater, and corresponciing nearly 

w moofi, are 0.00 feet, + 0.09i 
0,02. The moon’s declinatiorf 

8 O  64’ S., to lo 46’ S., this cur@ 
semi-diurnal curve, not takh out i 

from n just mean, the correspondin$ 
, calculated with 0.04 feet as the m&I* 
0.02, 0.03, 0.03, 0.04, 0.04, differin@ 
u t  three-quarters of an inch, and, in @ 

six differences being .03 feet, a 

f 



bein this time is excess, as it WLIS before in defect. T 

uted ones 0.00 feet, 0213, 
feet, and the average 0.00 

pop March. a$, cormspoa&ngc 
d to neap tides, (one dky nft 
urly diurnal curve from meant 

‘QAl, 0.63, 0.69, 0.71, theccorr 
ng0.00 feet, 0.18,0.36,0.63,0. 
0.03 feet, and the mean + 0. 

,Wion. The ordinates of the s 

8 o f t  f e semi-diurnal curve are 0.00 feet, 0.12, 0.22, 0.26, 

afterwards, viz: March 1.3, gives for the diurnal curve, 0.00 feet, 
, 0.34, 0.47, 0.61, 0.68, 0.74, corresponding to which is the curve 

sines, 0,OO feet, 0.18, 0.37, 0,61, 0.63,0.72,0.74, in which the greab 
Qt difference is 0.04 feet, and the mean - 0.02 feet, the curve of ob- 
getvation having the least ordinates. The semi-diurnal curve is 0.00 

averoge of three months tiken by weeks,, gives, for the mean 
nd curve of sines, the following table : 

0.00, 0.03, 0.02. 

From obnorvntion. Of sinon. 
L I I I 
7-4 

DIURNAL OURVE. I 
Difference. 

Frac. 
0.00 
0.17 
0.32 
0.43 
0.62 
9.66 
0.68 

@our*. 
0 
1 
2 
8 
4 
6 
6 

Peat. 
0.00 1 

0.16 0.02 
0.30 0.02 
0.42 . 0.01 
0.62 0.00 
0.68 0.02 
0.60 0.02 

%om observntion 

Fcel. 
0.00 
0.04 
0.07 
0.08 

Of siuoe. 

0.00 

0‘08 

0.04 
0.97 

I 

than a quarter of an inch in tho me 
bservations. Whether this will dis 

been made as coin 



, and March, these maxima are 
Q.$O, 0..60,.0.68, 0.6s. . Mean;, 0.61 feet, cliffming .03 of a 
maximum found directly from the observations, and 

engneers, 

APPENDIX No. 8. 

Method used in the C’oast Bumcy o showing ihe results ofc~irrent obsmations, 

This method, while it is original. may not be new, though J am not 
that the sptem has been followed by others. It has some and* 
ith the representations of Berghaus, but ia different esecntially 

rn them. The principle, and an application to the very elaborata 
current observations made in  Boston harlpr, under the immediate 
direction of Lieut. Charles H. Davis, by Lient. J. N. MaMt, areshown 

bt~ Projmsor A. &. Buchc, &%perintndent. 

’ 



B 

icating tho’direction or set, and write at the extremity, nu 
the velocity or rate in miles er hour. In case of the 

?lado in Boston harbor, tho resu P ts are so unusally iiumei 
of direction were confusing to the eye, and the conhexion bet 

the results was very difficult to seize, though from the pains taken, thi? 
motion of the water was traceable in nearly all its pecuharities, from the 
Bnbance through the tortuous passaQehi among the islands, alternately 
narrowing and expanding to the city wharves. 
2 In the CUtTent chart now brought before the Association, the direction 
an! force of the currents are represented by lines, the distancebetween which is inversely as the rate in miles per hour. The scale was ob- 
taned by making the least velocity correspond to near1 half an inch, 

mJles per hour are represented by tenths of inches in the din ram, cur- 
rents of0.2, 0.6, 1, 1.6, 2 miles per-hour being represente! by lines 
Pardlel to their directions, and distant 0.6, 0.2,0.1,0.67, 0.06 of an inch. 

chart is on a scale of 3-,,$Go. The represcntntion on ono of the dia- 
grams Corresponds to thefiod, and in the other to the ebb, referring to 
the motion of the current from slack-water to slack-water. If tho 

stations were very numerous, the straight lines tangent to tho 
curves of motion of the water (set of the current) would become curves. 

It is easy for the navigator to seize the relations of the currents he 
will meet, even by these tangent lines, to avail himself of the know- 
ledge this imparts of the direct, lateid, and eddy currentsl to avoid dan- 

r or secure advantage. 
The cause of the change of directions and velocities is in most cases 

? 4 1  marked, the generalization presented to the e e being connected 

‘some cases the chart indicates that thc observations should be repeated; 
9nd in others that, numerous as the fitations are, they should still be 
Increased in number. Its adoption will robably thus react, to improve 

the greatcst to 0.06 of an inch. The reciprocals o ry tho number of 

Wth the form and position ofthe land above or be i ow the water. In 

bservations upon which it is foundei. 

- 
APPENDIX No. 9. 

AB ~ I R :  I have delayed thus far sending you any det * 
of the new methods of astronomical observation in us 



.taken in twelve nights by the new apparatus (a number exceeding the 
recorded observations of a whole year at one of the oldest European 
observatories.) Each of these observations presented an accuracy supe- 
xior to those obtained by the old methods. 

This astonishing rapidity and accuracy gave rise to a debate, and, 
the appointment of the committee above alluded to. A mul- 
observations have been niade durin the past year, (and in 

nce with the request of‘ the chairmaN o P this comrmttee,) varied, 
with ,a view to test in every way the powers of the new machinery. 
The results, as will be seen by examining the report of the committee, 
.were entirely =tisf-* 

It is proper now to state, that by the new invention, the transit instru- 
t trifling expense) into a declinometer, or instru- 

The observer is re- 
essity of reading a divided circle, and the position 

of his instrument at the moment his star is bisected. by the de- 
clinatian wire, is, by a single touch, engraved on metal, and stereo- 
t ed, to be read and examined when convenience may permit. On 
t iY e swifust moving stars, ten bbectiom are readily accomplished and 
engraved in the s ace of a single minute of. time, and at a maximum 
hour angle of on 7 y thirty second8 of time. These records are now 
made on a circumference whosc diameter is ncarly twelve feet, and 

N. 1’. D., or declination. 



$. Dose. 8. 
been confined. to zones.not exceedin twcnty-five degrees in wid&. , however, ip exten fi ing these researches through 

the same night the 

w, the amount of work d 
ill depepd solely on the rapidity with which tho 
pe can be set. If we allow for each star three 

(which, with an assistant to set, has been found sufficient,) we 
hout difficulty two hundred observntions on twenty different 

s within the hour, and for a niglit’s work of five hours, one thhou- 
ires or observations recorded on one hundred stars or other ob- 



was recorded, of which five were engraved 011 one night, and five 
others on the following one. 

These records thus intermin led and interlocked, were now easily 
read by the micrometer; and fa f ling, as they did, within the limits of 
rgliable performance of the micrometer, the capacity of the instrument 
to repeat itself on different nights was tested in the most absolute man- 
ner, no matter if the stars observed comprehended a zone of even 2G0 
or 30°. It  is pro ler to remark that in all these observations I was 
assisted by Mrs. hitchel, the stars being taken by us alternately; the 
readin up was done principally by herself, while the duty of record- 

person and recorded by another, no bias could possibly ci, e made given by to One the 
of any personal idiosyncracy, while the readings bein 

person reading 
In our first experiment of interlocking observations, f o r t p g h t  hours 

elapsed before it became ossible to remove the metal p ate from the 

atmosphere, with storms of' rain and wind. I t  was therefore with no 
small anxiety that, on closing the 
turned u on the decade of dots, the 

factory. The dots were placed with a 
astonishing, and no eye, thus far, with 
able to mark the difference between a struck on two 
different nights, and one struck all on the same night. It did not re- 
quire the micromcter screw to decide the uestion as to whether the 
instrument had repeated itself on the. two &Kcrent nights. This was 
obvious from a mere inspection of the dots by the microscope. In two 
instances on the extreme stars there was a slight dykt ion from the 

the dots, I suspected this to be owiiig to 
ed to the arm and conducting the current 

gh the electro-magnet, A,mple length w 
to t4e wire, but there yet remained in it a sufficient stiffness t 
the place of the arm in its extreme positions, by n minute 
This was fully demonstrated by expertlment on the following ni 

as brought to bisection on a wire, and while thus located 
were gently touched by the hand of the observer and 
was seen to yield to every touch. A source of error was 
of a minute character indeed, but of vast importance 

ing fel P to me. In this way the results reached would be independent 

pier, during which interva P of time there were constant changes in the 

forty-eig g t hours. The examination 



be quantities under examination. 
to exist uniformly bet 

r apd  m e  to go back and re 
etill reiiiaining engraved on the plate. 
hree measures the. observations were 
incidence. I did not attempt a remea- 
ontented myself witha ri id exnmina- 

es qxisted. I copy the final results, 
tions were made between the 26th 

the micrometer 

soconas 
or W. 

Coronae to I Bootis. . . ..68$6 DiE from mean, i .  .OOXY = 0.068 
4 4  4 4  AGO9 " 4 4  ,0210 0.840 
4 4  k k  .6S91 " . 4 4  ,0072 0,266 

8 ' 6  4 4  ,6888 4 4  ,0064 0,286 
1 4  4 4  .6906 4 4  4 4  ,0086 0.340 
4 4  44  .G7 67 4 4  ,0062 0,205 

among whose observe % differences 

4 6  4 4  ,6699 4 4  .0120 0.480 
4 4  4 4  ,6886 4 4  ,0067 0.208 
4 4  ' 6  ,6906 L4 

4 4  4 4  ,6784 ( 4  

4 4  

4 4  - 
,6819 . " 41 0.340 

Probable error, 0.2GO 
Soconas. 

0 Cor. to 0 Bootis, &eenwich Obs., 1640.. . . . 0.06 
4 4  4 4  4 4  1.61 
4 4  4 4  4 6  1.64 
4 6  4 4  4 6  1.02 
4 4  4 4  4 4  1.26 
4 4  dl ~ I 4 1  2.67 
4 4  " . . . .  4 6  1.39 
4 4  " . . I 4  0.81 
4 4  44  44  2.06 - 
4 4  41 4 4  2.62 

4 4  

4 4  

4 4  

all now present R.few mcawes. of the 
observed that only relative quanti . 8s sccurata on any one day of those indicated i 

e found the pover of the new apparatus to trace 
in the Bun's diameter. This iu not yet absolute 
ions qf tho 0 diameter at t?&c 



1 
1 
1908.40 
1909.40 

12 ........... .1911.68 19 i 0.80 + 0.78 
13 ........... .1910.17 1911.40 - 1.28 
16 ........... -1912.44 1913.00 - 0.66 
17 -. -. . -. -. . - .1912.66 1913.40 - 0.76 
19 ........... -1914.74 1914.60 4- 0.14 
20.. ......... .1916.00 1916.20 + 0.80 
21 . -. _. - - _ _  . . -1916.62 1916.60 + 1.02 

May. .. -16 ........... .1900.10 1900.02 + 0.08 
22 . :. ........ .1897.80 1897.60 + 0.20 

The 'work in 1860 was measured with the defectivemicrometer, and 
I attribute the increased discrepancies to this cause, rather than to any 
inmctiracy in the observutions or records. 

On the application of the principle already explained, of intermin#ng 
the observations of two different nights, most of the lafge discrepancies 
which had for a long time annoyed me, and which 1 felt were clue to 
imperfections in the micrometer (but which I had not hitherto been able 
to demonstrate,) all disappeared, an3 the results have since exhibited 
the most surprising harmony. I shall present only it few specimens of 
the work done, a s  a more full arid elaborate report will be made here- 
after. 

1861. 

24 ........... ,1897.46 1896.80 - 0.66- 
26 ............ 1896.07 1896.20 - 0.13 

eemtations of Jme 16 and 17, 1861. 

is to '8. A. C. 4969 L. ,6060 GO64 0004 0.016 
6 6  L. a Coronae.. . .GG08 6420 0088 0.362 
6 k  M. 4706.. ...... -3397 3288 0109 0.336 
6 k  M. a Bootie. .... 8877 8687 0190 0.760 
( 6  M. 4933 ........ 8882 8663 0199, 0.798 
6 6  L. 6120 ........ -1430 1268 0162 0.648 
6 6  L. a Serp  ..... ..2346 2262 0007. 0.028 

I 

18th. 17th. Diff. SOddE. ' 

M I  Bootis to a 6 9  L. ............... 
' 4969 " a 

a Cor. (' 4 ........ L... ,6889 e6673 0016 0.06 

a Bootis " 4933 Le. .............. -0061 .9946 0096 0.38 

o (6 Q Serp. M. ....... e.. 10816 ,0992' 0177 

4706 " a ............. *6480* 4399 0081 0.32 

3 612OL ............ -.- 02663 ,2606 0062 



1 present one mare steoimen of the shme kind 
@t additional security for accuracy; 

!gain the stars were obeerved by L. and t 
A. C. No. 6084, to 6323 6820 

4 6  a Bootis 1336 
' 6  o Coronae 1407 
6 4  6667 1662 
4 6  6106 6430 
'1 6689 7340 
'6 Bootis 1 1630 
' 6  6110 1G69' 

f' '4 . a Herculis 9980 
4 6 ,  4' a Serpentis 0640 

4' 

6' 

u 
'; 
' 4  

tL 
;t 

6896 
1319 
1399 
1662 
6014 
Y 360 
1670 
1699 
0046 
05Y 6 

Dig. Seconds. 
0076 0;304 
0016 0.064 
0008 0.082 
0000 0.000 
0234 0.930 
0040 0.1GO 
0140 0.640 
0030 0.1% 
0066 0.264 
0080 1 0.140 

1b)zltioo 
5jGG 
-c__ 

0.1280, 

Bere it will be seen tliere is'no accumulation of error due to the in- 
creased distance between. the stars observed. This will also becomei 
%% evident by examining the observations of intervals between wide 
&Ql.a on the preceding nights already reported. . 1 arn noyv satisfied that the errors which yet remain may be d 

one-half by the use of ten jnstead*of five declination wires; and,' 
, that all work for difference of declination between stars m&y be 

est micrometer work,. 

I know,) has been ac- 



mtor of the Cincinnati Observatory, e Bo 
autiful.stars, some two seconds of arc asunde 

the small instrument used in the 
appears as a single object, a larg 

light. In case it were pos'sible to employ the optical power of the great 
refractor, die most sstonilshiog increase of accuracy might be anticipated. 
If such an 'object-glaes were: mounted as a transit, the records would 
then be made very conveniently on the circumference of a circle thirty 
feet in diameter, and a second of arc would occupy a space newly 
three-fold grenter than that now in use' by me, and four-fold greatcr 
than is elsewhere employed (ao fslr as I know) in the world. Again, 
thus far, it must be remembered that the rec,eding results are tho 
means offive wire obseruutions. There is no &iculty in increasing the 
number of wires to ten<or evcn fifteen, should it be desirable. In short, 
the new method iR capsble of almost indetitiite ex ansion atid increased 

circle. 4. By increasing the number of'observations, or the number of 
declination wiree. 

he new method also involves a principle of wonderful valu'e in the 
ate work to which it must be applied. I mean the power of 

stereotyping the positions of the instrument, so that the observations 
may be scrutinized at leisure, and be read and re-read until the error 
of reading up shall be reduced to an insensible quantity : this cannot 
be done in the old method. 

, then, may we not anticipate from the application of this new 
ry, under' f'avorable circumstances, to the examination of the 

eavens Y If Struve dared pronounce his instrument competent to the 
determination 'of pa.allux,. proper motion, &c., with results discrep- 
ant to two-tenths of one second, then indeed lias the new machinery 
converted ,a small inferior transit into an instrumentcompctent to cope 
with these gradd mechanical questions. 

Apply it, then, to instruments of erfect construction, of high optical 
ower, with eyual advantages of Righ mechanical perfection, with t~ 

full ten-wire diaphragm, interlock the observations until the power ,of 
the micrometer is fblly and positively determined, and then who will' 

icipate the results which may be reached by such a combi- 
ence and mechanical power ? Motiotis which have hitherto 
nturies for their detection and measurement, variations in 

the proper motions of the fixed stars, which have only been suspected, 
pnrdlax annual and systematic-even the position of the double start3 
themselves-may not all these, to say nothin of aberration, nutati 

-1. By increase of optical power. 2. B y perfccting the ine- 
chanica mcuY arrangements. 3. By increasing the radius of the recording 

precession, fX1 tully within the range of rapit f and positiveare 
With the delicate antl powerful machinery for dcterminin 



c. 
immediate applica.tion of these new methods to the resolution of 

igh and profound roblems, 

0. M. MITCBEL. : 
iil P y, your obedient servant, 

professor A. D. BAOHIB, 
Stp&~ondmt ofthe Coast Survey 

APPENDIX No. 10. 
cta porn the report of Professor Agmsir to the StpYintendent 
u t  Survey, on tile mainination d t h e  Floridn reefs, keys, and co 

CAMBRIDUE, Avgwt, 18 
: The following report of the examination mado by m 
a reefs, keys, and coast, is prepared in compliance with 

quest : 
Topoguphy of Florida,.. 

10 



s* 
r1 by marrow channels; n 

western extremity of thc! peninsu 
, however, between Cape Florid 

senting, indmost ~rnbroiren -cmtinuity9 gteep 
mestone which firms the botmm 01' the everglndefb 

and may be traced, without interruption, along the Miami from the sea- 
e to the everglades, 
outh of the main land, between it and the range of kcys, there are 

extengive flats, which, even at liigti wiliter, fire but slightly covered, a$ 
which the retreat of'the tide lays b:ire, Ieciving only narrow and shdlotv 
channels between the dry fluts, with occnsioiinl depressions of greater 
depth. These mud fiats extend not. only between the m:iin h n d  a d  
the keys as fax as,Cape Sable, but may be trocecl to the north dong 
the western shores ot thc continent, i~ntl tu the west along the northern 

.of the keys, not only t i s  fiir 8 8  Kuy West and the hhrquoaas~ 
en to the Tortugas. 

er, diis remark to be made-that to the west the 
mered, by depress, with deeper and deeper wdter i 

or, in other words, that these low grounde, extending between the main 
land ond the main rrrnge of kcys, clip slightly I O  the west, being 
ually lost in the ~Iiouls extcndiiig north of' thc hlnrcjuesns a i ~ l  the Tor- 
tugas, along the western shore of' the peninsula. These fints arc 

d with innumerable low islands, known in the country bj' 
rove islands, rcepecting whic 

ape Florida, md the muin 
these Wnngrove islands. 8otnotiiiics 

arent regulnriry ;*$ometimc's, as 
continuous rwnge between the 
o very numerous r~long the main key69 

of them which is turned towurds tile mo6t 
Eometimes t l i ~ ~ e  M?nvrove idands forin little extensive niud flats. 

oca of innuinerable eniull klets, so intimnLely inter 
by such narrow and 5h:illow channels, as to bc! 



themoin land unti 

urnstance which 
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Throughout its whole rabge it doee not reach the surface of the sear 
except in a few points where it comes alinost within the level of  OW 
water-mark, giving rise to heavy I)rcnkers, such as Carpsfort, Alli ator 

not k s s  dangerous. ~n D few localities fragments of dead coral and 
aoral sand be n to accumulate upon the edges of the reef, form&$ 

of ales blowing from different directions-sometimes in the &recti 
of t  e Gulf Stream from southweat to northeast, but more frequebtly 

pposite dircction, the revailing winds blowing from the north- 

Here and there are isolated coral boulderi+, which present projeethg 
mmwe above water, such as the Dry Rocks, west of Sand key ; Yeli- 
can reef; east of it ; with many others, more ieolated. Though cotftinu- 
OUB, the outer reef is, however, not 80 unifbrin as not to present maqy 

reef, Tennessee reef, and a few other ehoals of less estent, but per a a p  

m a l l  keys, w !? ich vary in form and position according to the influence 

Buch are Sombrero E ey, Looe key, the $ambos, und Band key* 

Q 

Crocus reef and Alligator reef, 
Alligator reef ancl Tennesaee ree 
sixth to the west of Tennesseo r 
half to three fathoms, 





Mode of fmation of the rccf: 

r( The reefs of Florida as they have been described in the fore$ng 
ketch of' the topography bf'thnt State, and, indeed, the sepniate pSt6  
of each of these reef&, in their extensive rmge from northen st to soutb- 

tiee as will itfford, .vvhen judiciously combined, 
e whole process of their fiwms.tinn. 
of living corals, beginning to ex and at COW 
ining isolated, disconnected pntc li: es, the first 
an ertwsive new reef. Them yre hare a con- 

tinuous range of similnr  coral^ in unbrokcn continuity for miles, or cvea 



rate mare in de 

Or of different reef$, when 

C?mes the opiirion, that &he rocks consist of nothing but mora or lese 

Aibirn2z.l L$e. 

biiitegraterl stiells, cernetiterl together. 0 * * 

e e * # # e # e 

his filllness nnd variet of nnitnril life is pnrtioularly obvious within 
e boundaries of coral fir P ds, the nnturnl liniits trssigned to the growth 

Qf these nnirnals being those in which n.ninials ofotlicr climes nmge in 
@eater profusion, and the cord reelk t\icinschcs u l s ~  uffbrding very 
t ~ ~ o r o b l e  circuinotnnces for the display of nuinciuus living tbrrns. 

nce the extrfrorcliiiary assemidego of' ti11 clasees of nriitniils upon the 
where, beeides those 1)itrticulltr kinds of cornls whicli contribute 
ly to its forination, we find upon it, o r  on the fouiidution froin 
ti it rises, u great, variety of' other corals, which, 

cant in size to take n conspicuous part in building 
?ccurnulutionu of organic he-rock, add none the lcss 
ln the worlr, contributing especidly to fill up tlic vucnnt spaces leA by 

inore rapid and durable growth of'the larger kinds. ' h y  me to the 
ants of the reef what tha iiioro slender pwts are to the lords of the f Wt, adding the elegance and delicacy ot' diyhter forins to the strength, 

d durability of' thcir loltier coinjwions. 
ides the stony coruls, we find in tho rccf n great vnriety of 

p, either attidied to the surf'ucc of de i~ l  cords, dcncl sliel 
naked rock, or boring,into tlie coral sand :ind mud. 

e * e * 
e different spacics of Arca, the clnte- 
woriiis, aapecially 8erpula among RI- 
e formation of the lwys will bo tloecri 

niits contribute! niorc or ICSS, to ti 
h is accumulilting upon the rod, 
be hard parts of s1iclls, echinode 



The Keys. 

# # # # # # # # 

everywhere &at the larger boulders and the coarser fraq- 
e been the &dt to 4ind a restinq- lace upon the dead reef ; 

the minuter particles and c d a l  sand, whic \ are periodically washed 
away from its crest during heavy gal~s, never accumulating upon it 
till large boulders and more solid materials havc collected IO such an 
extent as to form suficicnt protection for the more movable, looser 
fragments. This fact is beautiful1 illustrated by an accurate survey 
af Band key, where a wide fie1 B of large bouiders is partially laid 
bare at low water, presenting the appearance of an extensiveke , with 
8 low hill of minute materials, the product of' some heavy gnle, leaped 
upon the surnmit, a trinst ,which the sea plays without disturbin it ma- 

greater accumulation of such loose matcrjals which may 
tho whole surf'ace of the larger bonlders. We have here 
same phenomenon which is observed upon all beaches, 

where larGer materials hnve first accumulated on R shoal shore, being 
followed, in the course of time, by more minute fhgments which hatre 
found R resting-place upon levels where the sea was powerless to in- 

collection of coarser mntter. In attempting to understand 
ations, it must be remembered that the accumulation of the 

ected at n certain level, may modify the action of 
sequent period, thus producing a combination of sub- 

upon each other. This is, in reality, the 
range of keys, which have been raised to 

action of the tides and gales for ages pnst, tlle 
composed having been thrown up at differp 

h other in such a manner as to resont 
found in all drift stratification, &yers 

upon layers are seen resting unconformably, dtip ing in difkrent direc- 
tions so as to present ill1 the modificotioiis whicg may be observed in 
torrential stratification, each hycr wing. with more or less r e p  

e of the flood unde h it haR been accurnulut 
a * ( I '  * 1 * 

terially, even at hig a water, when it leaves in sight only a nric T eus, 88 
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By a processr not+yet fully understood, but to which we shall return 

ereafter, these loose collections are graduel1.y cemented into solid 
mck, presentin the most diversified appearance, according to th 
stances of whic a it i s  composed. Then we find a coarse bitcci 
$istin of larger fragments of corals and shells, endwing sol 
m r d  73  ouldcrs; and this is the sort of rock which generally overlies 
the immediate surface of that portion of the keys which has been 
formed by the progress of the reef, growing in sztu. Such rock \vas 
Been among the foundations of the new li ht-house at Sand key, where 

b y  had been lyin on the spot but for a few years. I t  map be, in- 
deed, that during t F io hurricane of 1846, the whole cap of the reef w 
renewed at that spot. 

the large boulders are very numerous, an ?i seem ctlmost as fiesh as if 

# # # # # e .  # # 

A careful survey of the character of the rocks in the keys affords 
fQtisfactory evidence that they hilve been formed at whatever height 
they may rise, by'thc same action which is now going on upon the 
rmf-that is, by the accumulation of loose mnterials above the water- 
b e l .  That part of the keys which rises ubove the level of the water 
is, therefore, a sub-aerial and not a submarine accumulation of floating 
Qatter, thrown above high-water mark by the tempestuous action of 
the water. We insist upon the fact, that tlic kcys furnish in thetn- 
selves, by the internal structure of their rock, the fiillest evidence that 
the have been formed above high-water mark by the action of gales 
an B hurricanes, instead of having grown as a reef up to the wotgr- 
level, and been subsequently raised to their present height. The evi- 
dence of bis  statement rests u on ccrtain fiicts obtaincd from observa- 

1 

# # # t 
Let us now return from this digression to the considcrt~,tion of the 

keys themselves, under the different aspects which they present. We 
find, then, that some havs more abrupt sliores, being, RS it were, nar- 
Rw shelves with rag& edges, rising without a beach from deep 
water; these are undoubtedly such as were formed upon the narrowest 
Part of the old reef. Others spread more uniformly, having pn exten- 
sive beach, and dip gradually under the sea., presenting a gentle, sub- 
tmnrine slope, covered with coral sand and mud ; these wcre, no doubt, 
formed upon the broader parts of'tlie reef, where it descends ently on 

eneral a pearance, may have more ubrupt shores, owing to the denu- ' t i *  abon o p parts of their earliest daposites. Occasionfilly we see that 
ecent layers have filled again suc:li worn places, thus 

iature scale, among the latest fortnations among la 
altogether to the resent geological agc, all the rlivei 
uble deposites w f iich occur in fbrmer geological perio 

tion of the reef itself, at Sand P( ey and the Sainbos. 
# # # # 

both sides, Again, we find those which, though resembling t f e last in 

Coral Re$, 

fter examining a growing coral reef, PO full of 
&T&nca, so free fram heterogeneous materials, 
ere so firmly to'the ground, or if they rise near the surface seem to 



defy the violence e beean, standing rininjure the tieaviost 
breakers, an obs cannot but wonder why, exi reef, the' 

t of which bogins to rise above the lev water, [he 
is so completely changed, Huge fragments of cords, lurge 

stems, broken at their base, gigantic boulders, like hemispheres of 
, and Mncsndrina, lie scattered about in the greatest confusion- 
ellmell among the fragments of'niore delicute forms, and heaped 

upon those vigorous madrepores which reach the surface of the sea. 
The question at once arises, how is it that even the stoutest corals, 

resting with broad base upon the ground, and doubly secure from their 
s-preadin proportions, become so easily a prey to the action of the same 

solution of this enigma is to Le fhnd  in the mode of growth of the 
cords themselves. Livirig in communitics, death begins first Rt the 
base or centre o t  the group, while the surfhoe or tips still continue to 

row, so that it resembles a dying centennial tree, rotten at the heart, 
gu t  still apparently green nnd flourishing without, till the first heavy 
@e of wind snaps the hollow trunk, and betmys its decny, AgRin, 
innumerable borin animals establish themselves in the lifeless stem, 

dissolrin its solid connexion with the ground, and evenJonetrating 
far into t e living portion of these com act communities. he number 
of thclse boring animals is quite incrcdi le, and they belong to different 
families of the animal liingdom : among the most active and owerful 

Arm, and many worms, of' which the Seipuln is the largest und most 
destructive, inesmuch 8s it extends coristaiitly through tho living part 
of the {oral stems, especial1 in Mtrcandrina. 

r, we have countcd not less than fifty ho ea of the date-fish- 
e enough to admit a finger-besides hundreds of' small holes 

ay be in preparing the 
cord stems for decay, there is yet anotiier agent, perhaps still more 
destructive. We allude to tlie minute boring-sponges, which enetrate 

sea whic f they met. shortly before with such eEectual resjstnnce P The 

piercing lioles in a '5 1 directions into its interior, like so many augers, 

we would mention the date-fish, Lithodomus, severul Sa.xicava, P btricoh, 

On the loose basis of a R IT acandrina, meiisurin lcss than two feet in 

i f 

7 
But however efficic 

* them in dl directions, until tlioy appeur at lust complete P y rotten 
4 # # # # # 

Sh& Channel. 

nnel extending the whole range of the reef, between 
the main keys i d  the outer reef; is rather uniform, hsving the same 
width throughout, with the exce tions of' those few placcs where the 
rw'f widens, or the mud flats P rom the keys encroach upon it, Its 

are between Looe key and the Fino isla,nrle, 
French reefs, and betwecn Kcy Rodrigucs and 
somewhat nnrrowod between Alliga tor reef and 
eat off Key West. Its depth varics rrlao slightly, 
astern ran e than to tho west. The shalltmwt 

iirt i s  between l'iclcle reef n n b  Key itodriguez, an3 between LOO 
L y  and Pilie ialutids, 



S 3:. 
But if we docnot take igto account those spots where the 
reduced from local ci umstonces, .we may soy, that, as R who 

ha* east, with a &pth of &bout tw% f 
d Soldier key, increasing gradually thence, 

e fathoms between l'ricilic reef' nn3 Old Ithodes, 
ecomes again slig.htly reduced between Carysfovt reef and Key 
; after which, with thc exception of the shoals between Picklo 

and Key Rodriguez, it deepens ngain to three, four, five, or elfen 
aix fathoms, until, between Looe key ui id  Pine islands, it shwds.onco 
more to fourteen feet, Farther on, it increases a a.guin to five, six, arid 

tn eight, nine, and ten fbtlioms between the western extremity of the 
bInrclun5ns and the western end of the reef, wherc it sprentls into the 
great depression separating the T ~ r t ~ ~ g a s  f>om the Mart uesas. The 

beings which it supports. Where it is the moat shoi~l, ns between 
Fowcy rocks, Triumph reef, ant1 Long reef, on one side, and Soldier 
key and the €tugged keys on the otlier, the bottcim consists of coral 
8&11d, overgrown with what is callcd the country ,U?.UJS ; that is to RWY, 
a variety of the litnestone a.lgm, mingled with Gorgoniu, among whichi 
dse a number of cord heads. 

,seven fnthomrs, the avernge do th between Key West and the reef 
being five or six fiitliotns; and boyond, rnoro towards the west, sinks 

chwacter uf the bottotn varics in different ptirts, as do R 1 so tho li~iiig 

* * # # # # # # 

the west of Long reef, especinlly betweon Carysfort and KFL 
, the coral sand rises here tirid there, in the form of a\iod sung 
, intermixed with coral heads-tin arrangetnent which is proba- 

41y owing to the more rapid currents flowing in t h t  part of the chon- 
nel, which is procisoly the t.urniug-point of the directiou of the reef. 
duch heads occur again aboht a mile niid a half' off Vermont key, 
half way between Key Tavernicr. and I n c h  lccy, outside of which 
Gorgonia an3 sponges are very aburidant, u Ion a hard, white sand 

'and nearer tho racf there are shonls of white cord sand, covered with 
o r  onin ; but tkrther west, off Duck lcey, the bottom Iiccomes soltcr. 
ff !3ahia Honda, again, it is rocliy-thnt is, s t u d d d  with large heads, 

mrmounted with sott, muddy ennd. This churige in the character of 
the bottom is more obvious westward, where the hends uro f'uwcr and 
Ohs bottom inoro generally muddy, or covered with finer-grained eand. 
For instance, bard sand is observed between Loggerhcucl key mil 

addle bluff; but nearer the reef, as far us the Ainericnn shfinls, we 
soft mud, with shonls and cord hends. Off Uoca Cliice, the clinn- 
ay has also a \lottoin of soft coral mud, 
, inay be* traced fix three-fi)urths of a 
towascls the Sumbos, in a depth of fia 
ofinsas of the bottom in the vicinity 
nexion with the sccucity of cord houds in 
soft lriutl forination is unfavorable for the , this hulls nlso good for tlm fl2t 

bottom. Similar hetids w e  seen betwecu Long t wy ond Tennessee reef. 

# # b * 
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The Main-lund. 

# # # e # * a 
ey of all the varieties of rock occurring at Key West, 

as well as their peculiar superposition, had prepared us for a minute 
comparison between the keys and the main-land ; but, nevertheless, we 
were no less sur risexl than delighted to find that the solid foundation 

in-lan Ip consisted of the same identical modifications of coral 
h form the keys. Along all that art of thc shore which was 

where the same coarse, oolitic rock, with cross-stratification, consisting 
of thin beds, dip ing at various angles in different directions, precisely 

that the cross-stratification is here more rominent, the strata dipping 

as well as upon the shores of t R e Miami, we found every- 

as we find it at t g e western extremity of Key West, excepting, perhaps, 

more frequently in several directions wit r* in the same extent. 
# * # # # # # # # 

Coust Survey. 

But it may be asked, what is the practical usc of such detailed cle- 
scriptions of the coral reefs for the coast survey? We need only 
allude to the univcrsal imprcssion of the dangers mising to noviga- 
tion, from the growth of such reefs, to satisfy the most skeptical that a 
minute knowledge of the, extent and mode of formation of those be- 
longing to our own shores must be of paramount importance, were it only 
with reference to the position of light-houses. But there is another 
eubject connected with this iiivestigation, which is not less momentous. 
It is well known that in the Pacific, coral reefs have been raised above 
the levels at which they were formed by the agency of the living ani- 
mals, and also that in other localities, sometimes in close connexion- 
with those just mentioned, the ground is subsiding. These chan es 
have been so often observed, whenever coral reefs occur, that the i f ea 
of subsidence and upheaval is naturally connected with the features 
of’ coral reefs, and the question at once arises, wbether the reefs on our 
shores are thus undergoing variations of level, indrpenclently of their 
natural growth. We have seen how extensive arc the changes produced 

normal growth of the corals, and the facts accompnny- 
ase. It now remnins for us to ascertain whether tbis 

e, or does at present take place, upon ground 
now chunging its relative level in reference to 

ribed afford a sufficient answer to the ques- 
at as far as coral formationcl*hwc been ob- 

served upon the main-land of Faorida, and within the resent extent of 

h e a d  of the cord round, And that all the mod- 
reef has presente fit s~cess ive  eriods have 
sequence of the rowth of reef-bui ding cor 

the coral reefe, no change of the relative level has ta K en place either 

;P f 
accumuhtion of d? eir products in the manner 

# # # # # 
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Phpsicd CJiungca in tho Gulf Stream. 

-There are severu.1 questions of the deepest scientific interest, which 
may be advanced by a due consideration of tlic facts obsenwl upon the 

of Florida. There we have a peninsula-a narrowt Ant strip of 
land, projecting for about five degrees from the imin land, between the 
Atlantic ocean uncl the Oulf of Mexico, and forming an effective bbrier 
between tho waters of the two seas, which otherwise, even by the 
change of it, few feet in the relative level of 
wu&i communicate freely with one another ; 

een added to the contin 

ier, that at some ea 
ed, and that then t 

er still, washing freely o 
a, between the keys and the m 

ode a free communicatioii bctween the Oulf of 



e$, nor even the evergludes themselves, oxisted ; 
If' stream had n broad coinmunictttion with the 

of the United States extended in 
almost unbroken contiguity from west to enst, from the shores of Texas 
and Louisiiintx to St. Augustine. At that time the golL'channe1 \vas, in 
reality, a broad buy, as brand aa ttie gulf' itself, destitute of all those 
obstructions which now cause the tropical Current to .follow such o 
circuitous coiirw bctwecu the Wcst Irdiix islands, through the Cik- 
ribbean Seas, and around the peninsulrt of' Florida. The influenoo 
which the Gulf' Streain hns upon the climate of thc Atlaritic is SO 
well known, that its crmn~xicrn \vittrttle changes which the current its& 
has undergone within a comparatively recent period crinnot be over- 
looltecl, If it is tiue, aswe hwe every reason to believe, that the tpm- 
pcruture of'the Gulf Rtream, in crinnexion with the ternpcratuw of the 
southwastet'llg winds blowing obliquely moss  the Atlantic, rnoclities 
t h t  of the western Coast of Xurope,-it'it is true that the Gulf Stream 
and the soutli\vest winds hive a n  irillucnce in determining the course 
of'the isothcrtnal lines upon the two Rides of* the Atluntic, and of rais- 
ing beyond their normal altitude the niem annual temperatures of 
northwest Europe, then we inny loo!< to the physical chtinges whiah 
have occurrccl on ttic southeastern extremity of'thi= North American con- 
tinent fur thc Cnusc, or a t  leilet a prtial eflusc, of those chonges of t e m p  
rature which have taken place in the beginning of tho present period, 
in those very northwestcrn or~ions of' Europe which are now so much 
wmner than the corrcspoiicfiiig latitudes on the Amcricnn continent, nnd 
which, soon ilftur the accumulntion of tho glacial drift, had low meim 

as the coasts of' Labriidor, lvovu Scotia, and New 

# # # # 1 * *  

Chnvges in u p e  to come. 
tho questions conmined in your instructions, you m k  whether 

tlie growth ofcoral reeh can be prevented, or the results remedied, which 
are so unfavorabb to the safbty of' nnvigution. I may sa that here, as ill 
most cmes wh(*re the opcmtions of nature intcrfere wit P 1 the designs of 
n u n ,  it is not by a direct intcrvcntion on our part thrit we may rcrnd 
the difliculties, but rather by 11 precise linowleclgt! of'thcir causes, whi@ 
niny cnablc us, if' no! to cheek, st  lunst to nvoitl the evil cotlsequmcefi* 
I do not see the posblbiiit nf limiting in any Way the extra 
incrwse of corals, I w p n J  the bountls ~vhich nntiire itself has a 
to their growth. We haw seen how successfully eeverd ree 

formed, mare or lesa parallel, witbin the limits of the penin 
ritla, as well as beyond the main land. 
c nrdlel or concentric reefs have been wrlually trwnsfimne 

3: 

We have Been, 

main L d  by the accumulation of coral san f andmud with other'bse 
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mfitcriols, and nlso that tho keys are now slowly annexed to 
latrd,cby tho gome proceps,.. We inny thtrchre snf'ely infcr, th 
as the conditions exist for the forinntion of similar accurriulritionp of 
lWs0 innteriu18,~they will continue to occur, but they will n e w  cstend 
beyond the notural fountlation iiwn wiiicti a c*oriil reef tnay rise ; pnd 

* as we 'now hrtvc suflicic'nt evitlcncc tllilt this f'ouiiclutioii ip  a sen- 
Lottorn, uiicier fioin 1.2 to 20 fht~iotns, we may lie sntistird t11nt outeido 
of tho present outer reef; where the slope--is steep, sinkitlo. rnpidly to 
unftithoinabie depths, tlicre is no opportunity for .the grow& of u DCW 
reef, 

Here nncl there the recf 
&reurn, within those limits 
f&-xns, and fiom the knowlcdgo we 
outside the reef; ivc 1;now 
Wcam ; we may thercfiire 
going on will chiefly consist in  bringing up the rccf; for its wholc extent, 

\ to  the surfirce ot' the water, with occnsiunrrl intervening clinniids kept 
open by ttic currents, such ns cxist now between the keys;. that thls 
reef once rnritured, will be covered by cord debris, bc~coining truns- 
f h w d  into o ran e of lieye., siiriilrir to that which esi.sts now insiclf: of 
it; that the dcpt 1 bf' thc #hi chunncl between the r w f  rind the iiiqiii 
range of keys wilt grucluiilly c8sct1, riiirl tlic clitinuc.1 i t d f '  Le chtingrd 
into mud flat,s, similar to those stretdiing n o w  between the keys *ind 
t l~e mnin land. In  still more remotc q e s  the present mud t h t a  mriy 
ecotne swatnps, e1cvti.tcd diove the rcncti of the tide-waters, like the 
varglr~des ; cLnd this ~ C J C C S S  may perlitips be extended to t h  present 

Ship chlknnel. But unless 801m greut rrvolutioii in nutiire inodifies the 
Present relntive level bc,twecn lnnd i ~ r i t l  seu, it may srilely be inoin- 

' hinecl that the present outer rsrf is the filial southern boundury of the 
North Arnericrin cotitinent, a i d  lhrit. thc sooncr n system of light-l~ouses 
and eignuh is estiiblishccl doug the ~ I i t l e  i d ,  the I)cttrbr; f i x  this is, 

b after all,  fie ehorc whicli is to be lightcrl, nntl not the riingc of keys 
W~icIl is wittiin tile r e d  ,111 rclution to ttie westarn riinge ot'keys, and 

f' the rcef; UT inuy espcct, in coursu of' time, 
twcen 1tl1e Mnrqucarte uud Tortugas gruduelly 
c of the recf, so that the wcsternlnost group of 

tit1 in as close conncxion with the lrry~ rnore to 
w bcm to cnch other, the p s ~ t i g ~  lietween them 

Uocti G'runtle, belwcsli the 

1 incrmsc in 
but Iiow far thc currents froin t, le northtvest tnt~y 

ution, in connesion with thc, chnngcii w llich the cur- 
intiy undergo by the inoreisc of' the keys to the 

wcr of hutnnii forceight t o  cletcrmine. 
results-for PO w e  venture to c ~ l l  thc gcncrnl 

itccl--ulthough they i m  purdy scientific ilecluctions 
8, mag satisfy the most obiitinatu suppor!ere, of 

of' d l  questions, of the udvunlrqges of scwntdk 
one ita the .duily w d k a  of life, und also justify the courwwhich 

P Ts 

us narrow a channel 
uesus and the Mangroves. 
e szlortls west of C ~ J C  Gable may, tmc1oul)tedl y' N' 
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has been followed with 90 much success by the 
bining the striatest scientific methods with its pra 

Itespectfully submitted : 

rofessor A. D. BACHE, 
CjluprintcndM of the Coast Bumry. 

APPENDIX No. 11. 

List ~f Coast Survey map,  s?cetche8, and preliminary chr te ,  cngv*aved cind 
engraving. 

1. LIST OF MAPS ENWAVED. 

0. 3.  New York bay and harbor and approaches.. ....... BirIiJd 

rd-m 

... ... .... .... .. .. .. ... .... .... .... .. .. .... ... .... .... .. 1 2. Do.. .do.. .do. .do. .No, 1. 
3. .Do.. .do. .do. .do, .No. 2. 
4. .Do. .do.. .do. .do. .No. 3 .  
G. .. .Do.. .do. .  ... .do. .do.. :.No. 4 . .  
6. .. .Do. .do. .do. .do. .No. 6. 
7. .. .Do. .... .do.. ... .do.. ... .do. .... .NO. 6.. . 
8. Map ofDelaware bay and river and approachc8,No. 
9. Map of Delaware bay and river and approaches, 2 

engraved plate, No. I.. ...................... 
10. &fa of' Delaware bay and 'harbor and approache 

11. Mu of Delaware bay and harbor and approache 

2. The harbor of Nmv Bedford.. ................ 
13. T h e  tiarbor of' New London ..................... n.bn 
16. Holtncs' Holc. and Tarpzulin Cove harbors. ........ &rij$ 
l G .  Oyster or Syossett hay. ......................... 'li~.birt . Little Egg harbor. ............................. mrha . Harbor of' Annapolis.. ......................... &J 

... .... .. . 
.... .... .... .... .. 

go, 2 . .  ................................ 
#o,3 ................................... 

14. Fisher's Idand sound.. ......................... ;r&rr 

19. New Haven harbor. ............................ 
20. Harbor of Edgartown 
.21. Hiirlms of Black Rock and Bridgcport.. .......... 
22. Huntingdon bay ............................... dfl 
23. l\'ilnt~Icka harbor .............................. 
24, I-Iorbor of'6heMekd and Cawkin's islands.. ........ +nr 
26. Mouth of'Chester river.. ........................ 
2G. Harbors of' Captain's islands, east and west.. ...... 
27. Long Island Sound, sheet No. 2. .. i .............. 
29. Ite-engraving lower sheet of' the Dcluware ......... 

&a .......................... z 

28. .... Do ...... .-do.- .... No.3 .................. 
30. Pasquotank river. .............................. 
31. Cat and Ship Island harbors ..................... 



Si Doc; 3; ti31 
.......................... ?ridtar 

and, No. 1. ................... wisv 
lands and Sachem’s Head. 

harbor. ...................... & 

2, L I S T  Olp SKETCIiES AND PRELIMINARY CHARTS ENGRAVED. 
I ,  

NO* 1. Sketch chart of Nantucket shoals, (ad edition). ..... - r m b  

6. ... .Do.. .... .Bu P 1’s Bay harbor.. .............. Tsbaa 

2. ... .Do. ..... .Buttermilk channcl, New York harbor & ............. 3. ... .Do. ..... .Cape Hatteras cove.. & 
4. ... .Do. .Ca e Hatteras inlet.. & ............. ..... 

..... .... 6. .. -.Do. .Beaufort harbor, North Carolina. hi 
7. ... .Do. ...... St. Andrew’s shoals, Georgia. is7di-W 
8. ... .Do. ..... .Nantucket shoals, reLengraved and en- 

l q y l .  .................................... ?rubaaa 
9. Hatterns inlet, from re-survey.. .................. y7di-m~ 
10. cape Canaveral shoals. ......................... & 
11. Sencoast Maryland and Delaware ................ &; 
12. Hatteras sheds.. ................ ............. i*c 

...... 

13*16, Re~nniljssance chart (McArthur’s) wcstern coast. ... m$sba 
16. R,ic\imond’s island ............................. 
17. Sketch chart of Nantucket sbods. ................ & 

‘8-20. Second edition McArthur’s chart wcstcrn coast. 
21. Hatteras inlet, rc-survcy. ....................... & 

2$*2G. Five dinpun maps Cut Island tides. 
27. Reconrla~ssance of Mosquito inlet.. ............... & 
28. ..... .Do.. ..... Horn Island pass .............. 
29. Sketch of Point Conception.. .................... & 
30. Sketch of Point I’inos and bay of Monterey. ....... & 
31. Slretch of M a e  Island straits. ................... sbgss 
82. Current chart Boston harbor. 
33. Reconnaissance of Ccdar ICCYS.. ................. & 
54. ..... .Do. .Delta of the Mississippi. T J T ~  
36. ..... .Do. ..... .Pass Christian ................. ~ v + v a  
36. Preliminary skctch of Galveston bay. ............. xv+r . Sketch of Aransas pass. ........................ . Preliminary chart of Trinidad bay.. .............. x v h p  . Entrance of the Columbia river.. ................. rvakvv . Ca e Ilancock, or Disappointment.. .............. rvJ3pa. 
1. Ho P mes’ Hole. 
8. Seven maps of progress and geographical positions for 

..... ......... 

rvovv 

annual report. 

3. LIST OF MARS ENQRAVINCI. 

eral chart of the coast.. ..................... T ~ & ~ ~  
0.1, Long Island sound.. ..................... r$)ou 
0.1, Chesapeake bay. ........................ rvfPa 
11 



r No. 4. T'atupsco river 
6. No, 2, south eide Long Island.. ....... 1 1 - 1 1 .  HV 
6. No. 1, eastern series. ............. 
7. Boston harbor.. ................. 
8. Muskeget channel. ............... 
9. Charleston harbor. ............... 
10. Key Weat .................................... -lV 
11. Connecticut river. ............................. IB 

12. NO, 2, Mobile bay.. ............................ TV 

d 
Q 
6 
1 
a : I 

a 
6 
d 

4. LIST OB SKETCHEB AND PRELIMINAltY CIIARTS ENGRAVING. 

No. 1. 

2. 
3. 
4. 
6. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 

l k l 6 .  
17. 
18. 

19-26, 

Seacoast of Delaware and Maryland; plutc enlarged 
by electrotyping additional engraving, work of' liy- 
4rographic parties. .......................... 

Beaufort harbor. .............................. 
Preliminary chart of' Humboldt bay.. ............. 

West.. .... Preliminary chart of the harbor of Kc 

Ite-engraving Nantucket shoals. .................. 
Chart of the harbor of San Diego. 
Entrance of 6an Francisco.. .................... 
Savannah river, vicinity of' Savannah. ............. 
Savanntih entrance. ............................ 
Mobile. bay ................................... 
Bull's bay, rc-engraviny;. ....................... 
Entrance to Cdumbia river.. ... :- .............. 
New edition of McArthur's ellart wcsterii coast. 
Point Pinos, view. 
View .of' mouth of Columbia river. 
Eight maps-of progress and geographical positions. 

Sketch of the entrance of the Chesapea r te. .  ........ 

8 

E ,  - 
APPENDIX No. 12. 

LiBt af geogruphical posilions deterinivied by IJbe Udcd &ales Coast Sum@ 

The present list contains those geographic;tl positions dctcrmined by 
the Coast Survey of the United States which may bo oupposcd to be 
ascful to the navigator, the gcograptier, and the surveyor. 'l'hey OW 
brace all the .trigonometricsl points of tlic const survcy, detcrmincd UP 

nibcr of promiucnt objects de- 

const of the TJnited 

iffbront stngsa of prngres 
ng nddcd from car to 

to those here given, the same divisions have bccn s r l o p e ~  in this 
lication. The several sections are deiined ~ I B  follows : 

Sec. I. From Passamaquoddy bay to Point Judith. 
Sec. 11. From Point Judith to C a p  Hcnlopen. 
8oc. 111, From Capo Elenlopen to Cape Hoary, 

' which t h  ~ 1 r k  is cilr 



S. 8, 
see, N. From C:ipc Henry to Cope Fear. 

Ciipe Fear to the St. Rlniy'e river, 
the &. hfilry's river to 6t. Joseph'a b y .  

Bec. VII. From St. J o ~ ~ t p h ~ s  bny to Mobile bay. 
BCC. VIII. F~YF~SI Mobile buy to Vcrrnilion buy. 

ec. IX. From Vermilion bay to 1 he Rio Grande. 
ec, X. Const of Ctilifurniu, Son Diego bny, to 42d pnrallel, 

6ec. XI. Gotut of Orcyoii, 425 to 49th ~ F W  lel, 
lie tnblcs give the 1:ttitudes atid longitudes nf the trigonometrical 

nts in each gcction, trnd their relative azitnuths, or bearings, and 
'I'he rIianhCr in which tlicse data have been obttiined 

cxplniiiod here : 
scction IL base line of from five to ten miles in lengtl 

with all possible accurncy, A series of rriangles, deriving 
the lengch of their sidcs fiom this base, is then established along the 
!onst, by the tmiLsuwirieiit of the :I.nlj'les betwccn the intorvisible sta- 
t u s ,  In this primtwy series the triungles tire macle as largc as the 
nulure of thc couiilry will permit, because the linbility to error i'nereases 
with the nnmbcr of trinngles. 

rjmary triangles, n 

alld over the smnllcr bays und sounds, mid determining a large number 
itits :it distrinccs of IL fbw milcts :ipnrt. 

he clistuiiccs lretwccn tlic points thus dotennined, as give11 in the 
les, im liiiblo to an nvcriige crror of ribout one foot in six miles, 

until a find adjustinorit bctwcen tho bnso lines shull have becn' macle. 
As, on thc completioii of the primary triangulation in each section, 

the severnl scrics fbr111 one coiinectcd chain, the diffcrent bases afford 
utions of' each othcr, and of' the triangulation connecting th 
rst three sections arc thus connected at prcsent. 
crvations for latitude nnd :uirnuth itrc niado at a number of 

of the primuyy trian~ululion in each section. The differences of 
tltude, longitude, nncl n z ~ t ~ ~ u r h  bctwccn these and other stations are 

computcd, undcr thc supposition that the earth is a spheroid of 
*f?V~lu tion of' thc fidowing dimensions, wliicli aro those dcterniined by 

8scZ fioni all the ~nc;~.rurcmmts made to the prcsent time, viz: 
1Giuutorittl la.dius=03i'7397.16 moues. 
1'olri.r rctdius =G3GG079rkPI. " 

Eccentricity = 0.0816968 1 

been found that thc diRbrcnces of 1:ititude and longitude, as 
d in this intimer from thc disttuicx and azimuth bctwcen two 
aacl which ure oallod geodetic, cli&r from those obtainedpb 

niical observations at the sovc:ral stations, by quantities whit 

On the bnscs fi~riiishud by the sidcs of the 
s@Lnndnry triangulntion is ncst established, exten 5 in& along the coast, 

w: P 

i 
than the mors  of tho olscrvations. 8uch disagreements 
local irregularities in the Liguro and dcnsity of tlie earth, a d  
csulting from tlicm in  thc determirdone of latitude and of 

Ian plane is designated as station error. It  amounts, accord- 
esults obtriinecl at preeent, to between one and two scconds 

C in tho eastern scction of tlie survey, and to about half a sccoiid 
e 8ections south of the Delaware. 
order to elitnitme thc influcnco of station crroi'a on tho general 



e telegraphic differences 01' longitude. The Sections at present 
connected by telegraph are Sections I, 11, I11 and V. ,The first three 
being also connected by triangulation, the check on the geodetic diflkr- 
mces of longitude is here obtained, and the agreement is very close. 

The longitudes from Greenwich depend upon that of Cambridge 
observatory, as determined by chronomctnc diffcrences bctyeen 
Liverpool and Cambridge, and by occultations, eclipses and moon cul- 
minauons, observed at various observatories in the United States, and 
referred to Cambridge by means of telcgra phic diffkrenccs. 

The following statement shows the result up to the present time: 
ongitude of Cambridge porn Gremwich. 

tions observed tit Cambridge, Hudson, 

ambridge, Brooklyn, 

h. m. E 

nd National Observatory 4 44 25. 

............ 4 44 29.6 
.. 4 44 30.1 
29.6s., or 07/ 

itudes are counted fiom 
will soon be con- 
dge. I n  Sections 

m Greenwich will for some time depend 
s. For the present we have the following 

8ec. IV. Stevenson's Point, west of Greenwich.. ....... 76 10 43.h 
06 00 

6' 6' Satid key- ........... .ditto.. ............ .e81 62 43 
cs. VIII and IX. Fort Morgan, Mobile Point.. ....... 68 00 25 

See. X. Coast Survey observatory, near San Diego. . - .*117 13 22 
Explanation ofthe tablea. 

0 f f l  

. VI. Cape Florida. ........ .ditto. .............. 80 

The first column on the left contains the name of the several atation6 
Their general locality is indicated by th@ or triangulation points. 

*. Curreot8d &om data to November, 1852. 



s. . 5. 

mgle which' that line makes with the meridian of' the former statioq 
Th4 

lxth column gives the back azimuth of the same line, or the an& 
which it maltcs with the mcridian of tho latter station, reckoned &a 

those in 

koned. from south around hy west, though the whole circle. 



North End. 
SouthEna-.- 

’Latitnde, 

3 t X  

42 03 04-56 
41 54 473 
41 59 40.36 

41 52 43.N 

41 40 41.4 

41 43 15.4 

41 39 W,!# 

4% 29 44.. 4% 

u 34 55.d 

Longitude. Azimnih. 

o j n  

%i% 34 17.8 
306 41 03.2 

162 34 09.4 

225 51 01.5 

143 21 13.1 
e2 39 37.9 

235 09 31.9 
9g 39 33-3 

175 17 -22.7 

la0 33 33-8 
232 46 47.4 
231 43 41.4 
371 10 20.7 

118 12 25.1 
60 26 12.5 

226 u 36.5 
160 33 29.5 
213 54 42.8 

4 
11 27 03.8\ 

? 
71 14 5 7 . q  

I lei266-2 

- .  

To station-- 1 Back azimuth. 

- / o t n  

Di&ance. 

Mclns. 

17326.1 

21122-i 
151391 - 1 
23223.4 
19192.8 

3533a.8 
32056.5 

44424.6 
21F51.7 
36474 - 8 
43855.9 
13397.7 
25313.1 
25251 -i 

55396.8 
41452.8 
28069.8 
20490.8 

22634.1 
19370.7 
29392-9 
48607.4 
9311.9 

33091.6 

- 
--------. 

7 

p i .  
l%YdS. 

- - - - - -__ .  
18941.3 

23099.1 
16S3.2 

m . 4  
a09F3t-7 

3345-4 
35056.0 

48Fdl- 4 
23S95.4 
39s5-57.7 

47751 -7 
14651 -3 
“715.1 
27614.5 

6CFk40.2 
45331 -5 
3 m . 3  
22409.1 

24151 -9 
21153.2 
24483-2 
53155.6 
10248.8 
36188.0 



pisme of ststion. 

41 25 12. 
O ’ “ d  

B 
41 25 4 4 5 ,  

rta 

4 

41 55 36.m 

41 41 0 5 4  

42 12 41.9 

4 
42 36 40.9 

42 29 18-9 

2 
t 42 38 s-1 

42 58 58-04 

162 33 25.3 

70 40 19-81 135 36 03.3 
87 27 21.3 

70 35 06&! 59 44 29.0 
7 2d 44.5 

,dl I 96 IS 51.2 

70 20 &.a 1 44’37 19.4 
143 03 18-9 

ltp6 31#1 305 57 30.7 
12 58 42-7 

h I 49 08 49.0 

*J -g 
70 43 -1 361 21 41.2 

35 37 01.1 

326 32 27.9 
295 31 36.9 
261 27 23.0 

71 52 53 

710603.{/ 4555.6 
275 55 16.7 

nxr,58. 3359429.1 Y a4 OB ll.4 

To station- Back Szimnth. Distance. 

Xctrcs. 
32zio.1 
44479.3 
35008.5 

45457 - 4 
21430.4 

45184-9 
55754.3 
716% -4 

39501.0 
33672.7 

53642.2 
37951-2 
36776 -9 
54693-7 

76863.6 
54491.2 

66651.3 
70700~0 
95990.1 

47647 -2 
31066-0 

94076.8 
&9092.8 

Lnstance. 

Yatds. 
35289-6 
48641 -2 
38B4-2 

49710-8 
23435.6 

49412.8 
m1.2 
78327.4 

43306-4 
36823-4 

58661 -5 
41502-3 
40.218.1 
59S11.4 

84055.7 
59339-9 

71800-9 
77315.4 
Loq1.9 

52105.5 
33922-8 

L m . 6  
67l0.7 

Xstanca. 

Bms. 
20-05 
27-64 
21 -75 

25.k 

34.64 .yJ 

13-32 

28-08 

44 -51 

2 2 s  
33-98 



i Q 

.I I 332 25 20.0 

35 35 53.5 
70 44 --aj 354 26 42.5 
70 18 53.04 1 60 54 21.4 

72 46 35.8 
3 26 55 49.0 

4 
71 27 __.. _._. ..___. 
n 24 5 7 9  60 26 12 Mcspwau Hill .... . *,. , *.. - 1 240 18 11 

Distance. 

Mdm. 
81460.7 
54750.9 

77684.9 
73007 - 4 
68040.8 

68212.3 
53762.1 
4 W . 4  
-3aS3-0 
dO006-6 

61990.5 
46306.8 
63900.7 

113350.7 

63832.1 
407'47.8 

38850-1 
88809.1 
66699-8 

..--.--. 
19370.7 

Yards. 
89083.0 
59613.9 

84953.9 
79533.7 
74407.4 

74594.9 
m 2 . 6  4gg.g 
IwQ28.5 

61790.9 
50639-7 
m 9 . 9  

123956.9 

69904.8 
44560.5 

4 m . 3  
97119.0 
12960.9 

m i i .  
50 -61 
34-02 

4 a . n  
45.36 
42.28 

43-38 

26 -49 
33-40 p 
91-95 u 

28-rn ,co 
8 

35.5% 

39.70 
70.43 

39.66 
25-32 

24.14 
55-18 
41 -& 

12.04 



0 t N 

51 54 13 
33 57 13 

102 55 51 
1604.422 

21 26 
301 48 55 

90 50 15 
42 30 52 

31 38 29 
114 53 22 

29 (61 03 
322 31 56 

30 io 48 
3043925 

21 56 40 
316 12 26 

35 35 01 
319 54 55 

344400 
140 05 13 

61 01 05 



United States Coast Sm,y.-Geographic-d Positiom. . Section I.-Narragansett Buy. Sketch A. 
4 

Nameof station. Latitude. 

o r a  
4l 45 33.40 

41 45 57-21 

41 49 58.45 

41 50 16-1s 

41 49 10-78 

41 49 S.78 

41 49 36.78 

41 45 01-06 

41 48 38-q 

41 45 32-15 

41 49 42-43 

Longitude. 
- 

0 ? P 

71 22 29-99 

71 23 09.53 

71 23 35-35 

71 23 39. d 
71 21 29.83 

71 23 59 03 

71 24 11.16 

71 13 0925 

71 27 42.s 

71 21 14-86 

71 23 59.m 

Bzimuth. 

0 I ,e 

1 0  02 43 

27 48 08 
359 12 09 

15 02 05 
323 19 33 

166 33 15 
25323w 

12 06 45 
318 530 16 

14 08 00 
320 33 52 

12 57 21 
313 48 49 

66 37 20 
8 30 40 

2235829 
316 32 %5 

221 41 41 
140 13 03 

69 07 1'2 
344 43 34 

To statiou- Back azimuth. 

3 I I? 

345 02 15 

207 45 36 
P B  18 11 

194 59 50 
143 25 S2 

346 31 15 
'13 10 27 

192 05 oi 
135 27 12 

194 06 06 
140 40 32 

192 55 30 
133 50 32 

246 28 08 
16?8 30 03 

" 101 02 32 
136 35 30 

41 43 26 
320 10 45 

249 04 43 
164 44 06 

Distance. 

Metres. 
3796)6.5 

11 349 - 4 
lp47-3 

18101 -2 
22081 - 3 
17m.2 
1w1-% 

16376-4 
21734.3 

16949.3 
21623.8 

35252-5 
494'1.6 

!2086.4 
8643.5 

S597.9 
8717.4 

5495.3 
~416.9 

5490.0 
4161-3 

c -  

Distance. 

Ya7ds. 
4151.7 

12411.3 
17767-5 

19794-9 
24147 -4 

19553.3 
17324 -0 

17908 -7 
23768.0 

18535.2 
23647.1 

18865.8 
5410 -5 

22829.8 
9452.2 

9m2.4 
9598.6 

6009- 
aim. 
6003.7 . 4550.7 

Y i e e .  

xi. 
2.37 

7.05 
10.09 

11 -24 
13.71 

11.11 p 
D 

10.53 $0 

9-84 

10.17 0 
13.50 9 

13-43 

10.71 
3.07 

12-97 
5.37 

5.34 
6-45 

3.41 
~ 4.64 

3.41 
2-58 

1 



Latitarde. 

0 I 0 

41 44 40.74 

41 41 27.51 

41 43 27-91 

41 43 46-2!3 

41 44 32-45 

41 37 45.36 

41 39 02.74 

41 41 18.94 

41 39 59-26 

41 39 22.a 

41 39 31.Z 

hngitufie. 

0 I N 

71 21 06.71 

71 21 29-05 

7 l  20 01.31 

71 1G 41-73 

71 18 35.21 

71 25 47.& 

71 24 06-99 

71 22 23.75 

71 22 22.35 

71 23 15.21 

n 21 03.57 

O l W  

151 15 45 
107 28 11 

19 42 18 
323 07 42 

21 06 13 
335 59 54 

29 04 29 
67 13 22 

Z B  49 08 
57 29 22 

16221 12 
253 11 11 

13 23 58 
2594434 

34 53 21 
278 14 22 

266 09 54 
312 16 50 

16 33 25 
112 23 16 

2602553 

To hth- Back azimuth. 

0 * ‘I 

331 14 21 
2872642 

199 33 35 
143 I2 02 

201 01 32 
156 03 16 

208 57 35 
247 06 32 

146 52 os 
237 23 47 

34220% 
73 18 58 

193 22 01 
79 51 14 

214 23 09 
98 19 56 

85 15 25 
132 21 46 

196 30 53 
2932048 

80303l 

Metres. 
6036.3 
3247.2 

23523.7 
15l21.9 
- _ I - .  

‘27213-1 
1i310.7 

29w.7 
15453.8 

!?ES5.9 
13??.7 

5395.1 
16977.2 

17694.3 
14145.0 

8033.4 
11763.5 

11525.0 
13932.5 

18602.9 
5583.2 

S13.6 

Distance. 

Ymds. 
6601 - f 
3551 -0 

237e - 0 
16536.S 

29159.4 
18933-4 

32465.5 
16916.2 

10810 - 9 
15092.0 

5839.0 
1SG-7 

19349.9 
15463-6 

833.5 
1W.7 

32603-4 
15235-2 

20343-6 
6105.6 

107’31.6 

~~. 
3.75 
2.01 

14.30 
9 3  

16.90 
10.75 

18-44 
Y? 

9 3.34 
10.51 

10.99 
8-78 

4.99 
7-31 

7.16 



Unitad 8- Catst SrsrtreyiGwgra*&l Positions. Section l.-A~rrngametz Bay. pe tch  A. 

h’ame of statim. Latitude. 

o * n  
41 39 31.27 

41 39 13.01 

41 42 21.86 

41 37 58-27 

41 36 08.10 

41 36 22.22 

41 38 38.19 

41 39 11.78 

41 40 10.48 

41 34 28-32 

41 34 21-18 

Longitude. 
- 

0 I 1r 

71 21 03-57 

71 17 41.50 

71 17 46.73 

71 20 14.80 

71 22 38.64 

71 18 21.57 

71 16 29.52 

71 16 51.13 

71 16 04.64 

71 27 41.76 

71 26 39-08 

B z i m U t h .  
-II 

0 t N 

315 05 53 

246 21 40 
3942633 

n 57 18 
3440609 

242 14 43 
3073034 

137 43 35 
23300n 

122 48 29 
218 29 05 

31 44 21 
342 45 04 

239 32 33 
341 34 42 

261 26 20 
3505320 

267 15 08 
354 15 12 

266 14 43 
3504% 

Distance. 

ivdns. 
12017.9 

5161 -8 
B15.6 

5406.8 
14327.0 

9660 -6 
9210.5 

10994.9 
13130.4 

14922.1 
9529.2 

4931 -5 
7203.4 

4437.8 
8343.1 

2794.4 
9850.9 

17’725.8 
8792.9 

16288.7 
8547 -6 

Distsnoe. 

Y d .  
13142.4 

,597‘2.9 
9640.5 

5912.7 
15661.6 

10564.5 
10137.9 

12023.7 
14359.0 

15552.9 
10420.9 

5392.9 
7877 -4 

4853.1 
9123.8 

3055.9 
1m2.1 

19334.4 
9615.7 

i7m2-~ 
9347 -4 

Distance. 

flzilu. 
7.47 

3.39 
5-48 

3.36 
8.90 

6.00 

3.06 
a 
2 
5.18 

1-74 
6.12 

11-01 
5.46 

10 - 12 
5 -31 



Latitnde. 

0 I If 

41 34 13.70 

41 32 11-01 

41 35 24-36 

41 33 14.01 

41 34 24.42 

41 34 42-2a 

41 32 18.77 

41 34 22.64 

41 32 02-06 

41 30 34-80 

41 28 20.99 

Longitode. 

0 I I, 

71 26 01.70 

71 22 15-27 

71 24 12-75 

71 24 43.53 

n 24 42-73 

71 19 11.96 

i l  15 39-62 

71 21 58.91 

71 20 21.03 

71 18 16.44 

71 18 56.59 

Azimuth. 

0 I tr 

9 50 52 
I01 01 23 

157 01 35 
216 41 07 

236 37 42 
3352732 

169 55 00 
228 01 59 

20 46 03 
91 40 43 

.loo 35 45 
42 20 01 

.19l 13 00 
271 08 04 

233 44 36 
2932428 

199 00 49 
E 28 08 

82 50 44 
146 45 45 

102 54 57 
19.2 42 45 

Back azimuth 

0 1 *  

189 50 11 
281 00 21 

a5827 
364633 

F i  44 26 
155 28 51 

349 54 1i 
48 09 03 

2004429 
271 33 44 

280 32 21 
222 17 59 

11 13 28 
91 13 44 

534659 
113 28 39 

19 02 OS 
@-5 31 14 

262 41 5 5  
3263958 

282 49 34 
32  43 11 

Distance. 

MdW.  
8421 -5 
233 -5 

16779-0 
1EB73.0 

16826.4 
6555.9 

Ejol.9 
1 S . 4  

9227-2 
4148.9 

70%- 3 
6308.4 

4918.3 
11912.7 

6239-3 
9604.1 

8488.8 
6565.9 

P2326.7 
21026.1 

11592.6 
4231 -6 

Distance. 

Yards. 
9209.5 
25a -5 

18349.0 
20748-3 

18400.9 
7169.3 

9297.4 
21714 -4 

10090.5 
4537.1 

,5749-3 
6893.6 

5318.5 
13027.4 

6823.1 
mo2.7 

$283-1 

13480-1 
24W-0 

12677.3 
4627.5 

qp-2 

DiSttUJC8. 

&fides. 
5.23 
1-47 

30.43 
11.79 

10 -45 
4 -07 

. 12.34 

5.73 
2-57 

4.40 
3.91 

3.06 
7.40 

3-67 
5.96 

5-92 
4.01 

5-28 p 



Loqgtude. 

0 ! P 

71 19 37-34 

71 20 13.14 

71 19 22.31 

71 19 18-11 

71 19 53.25 

71 21 46.89 

71 1950.64 

71 21 01-81 

71 18 28-70 

71 23 38.45 

71 'B 13-a) 

Azimuth. -- 
0 , ,, 

342 29 28 
50 51 37 

240 56 -22 
3% 16 OS 

25s2200 
51 CS 16 

91 49 15 
347 2s 36 

213 35 il 
299 33 44 

234 50 21 
279 53 14 

I10 07 47 
202 42 17 

113 05 20 
218 oa Q2 

340006 
&2 00 36 

137 47 00 
227 41 13 

17 55 48 
110 46 40 

Tu &ation-- Bs'ck azimuth. 

O l W  

162 30 22 
'230 49 52 

60 57 39 
145 46 59 

78 22 44 
171 06 33 

271 44 06 
167 28 50 

33 36 43 
119 39 22 

545240 
99 57 08 

2900259 
22 43 19 

293 01 24 
380956 

223 49 04 
261 51 42 

317 44 43 
47 44 46 

197 51 12 
2984420 

Distance. 

Mctrcs. 
6235-8 
4719.0 

3103.9 
3169.5 

1559s 
m9.9 

10805.9 
2391 -7 

4057 -6 
1512.7 

m.0 
4010.9 

10699.3 
543.5 

m5.1 
6435.0 

41721 -9 
Issss-l 

7057.9 
1009i.o 

31550.9 
5604.6 

Distance. 

I r d S .  
6819.2 
5160.7 

3394.3 
3466.1 

176 - 7 
4220 - 9 

11817.0 
2517 - 1 

4437.2 
1654 -2 

6521.5 
4336.2 

11700.4 
6189.0 

934.9 
7031.1 

45625.8 
'-0655.5 

7751.1 
11041 -8 

345m.1 
gul9 -7 

Distance. 

Milcp. 
3.81 
233 

1-92 
1.95 

0.96 
2.39 

6.71 
1-42 

2.52 
0.93 

3.10 
2.49 

6-64 
3.51 

5.57 
3.99 

25-82 
11-74 

4.40 
6 -21 

19.60 
3-42 



Name of ptntion. Latitude. 

0 I ,* 

41 28 1625 

41 37 28-04 

41 42 37-67 

41 43 39-04 

41 44 09.35 

41 40 26-69 

41 42 38-29 

41 41 57-04 

41 36 53.65 

41 38 44.17 

41 31-16-75 

Longitude. 

c * I. 

71 25 44.49 

71 12 29.85 

71 08 24.45 

71 09 48-02 

51 09 45.84 

71 10 37.76 

51 12 30-70 

71 14 12-50 

51 14 45.51 

71 12 57.59 

71 (w 55-43 

Azimuth. 

0 I Pr 

50 00 13 
115 50 34 

157'53 21 
35 54 52 

62 29 49 
30 48 41 

44 40 11 
314 41 47 

40 47 19 
326 B oa 
E9 00 21 
17 33 45 

27 45 44 
327 14 25 

356 31 42 
299 15 57 

1 s  11 00 
7 9 0 2 5 6  

15304 36 
36 14 % 

62 29 55 
344 47 27 

TU station- Back azimuth -- 
0 I ,, 

2295835 
325 49 40 

337 52 18 
215 53 14 

2422602 
210 46 50 

2243720 
134 42 43 

220 44 '%6 
146 33 V2 

2655803 
197 33 22 

m464l 
147 15 39 

176 31 47 
119 18 20 

8 11 26 
259 00 31 

3330350 
216 13 OS 

2422554 
164 48 39 

Distance. 

Netns. 
4821 -3 
3276-1 

5557.2 
5822.1 

8e84.1 
5536 - 1 

8459.4 
2717-5 

9lao.7 
3.111 -9 

4797-5 
2571 - 1 
4W.O 
4827.2 

2837.5 
5698.3 

6553.9 
5095-3 

3452.3 
4226.2 

9449.0 
9180.2 

Distance 

Ynrds. 
5272-4 
3582.6 

6405.3 
6366.9 

9715-4 
8241.3 

s 1 . 0  
2977.8 

10039-8 
3731 -2 

5246.4 
2811-7 

5123.4 
5278.9 

3146.8 
6231.5 

5167.2 
5572.1 

3116-3 
41621 -6 

10333.1 
10695.3 

3-64 
3.62 

5-52 
4 -68 

5.26 p2 

U 
2.13 p 

1-69 

5.70 3 

2-98 $0 
1-60 

2-91 
3.00 

1 -r9 
3.54 

4.07 
3-17 



United States. Coast Sumq.-GeograpAical Positions. Section I.-Nawugansett Bq. Sketch A. t 

I 

I 

Longitude. -- 
0 I N 

71 11 45-59 

71 10 49.28 

11 12 38-42 

71 11 29.39 

11 16 08 15 

71 12 02.90 

71 10 39.64 

71 09 5153 

71 09 13.13 

71 06 51-10 

71 04 47-15 

Azimuth. 

0 It 

139 53 41 
345945 

I54 08 15 
8 2 0 7 0 4  

140 28 29 
17 23 

132 39 20 
86 10 11 

304 46 16 
249 00 05 

345 55 52 
82 46 31 

249 23 51 
6 31 07 

86.33 03 
162 35 12 

210 51 58 
141 00 02 

175 32 25 
14 37 24 

104 36 15 
46x2255 

b .  

Distance. 

hfetns. 
4S.6 
7742.2 

10386.3 
5799.2 

5054.4 
5333.0 

6548.0 
519.2 

8218.2 
13490.8 

5515.9 
5733.6 

5321 -2 
1692.4 

23948.4 
19160 -0 

5183.1 
3682.4 

4064.4 
3416.5 

3295.2 
12510 -7 _ .  

Distance. 

Yards. 
5452-1 
8166.6 

11358.2 
6341.8 

55m.3 
5832.0 

7160.1 
6330.9 

8967.1 
14153.1 

6032-0 
62Yo.1 

5819.1 
8412.1 

26079.8 
20952.8 

6324.8 
4026.9 

4444.1 
3135.8 

3603.5 
14714.1 

Y 
;1 -ea 

Iistance. 

B i i i .  
3.10 
4.81 

6.45 
3.60 

3-14 
3.31 

4.06 

U 

3-42 *$e 

3.59 

5.10 0 
8-3S p 

3.56 

3-30 
4 -77 

14-81 
11.90 

3.59 
2-28 

2.52 
2.12 

8-04 
7 -7s 



L A. 

Longitude. 

0 I /I 

n 01 28-63 

1 
70 55 41.v 

70 56 55.31 

71 01 58.49 

70 56 %#-04 

70 44 29-s3 

70 44 22-16 

70 48 59.e 

70 51 6-44 

70 45 07-52 

0 ; n  
109 47 4s 
63 52 06 
B 

I23 56 39-6 
101 02 57-4 

350 45 10 
70 25 28 

247 of 22 
310 44 40 

101 23 58 
133 10 39 

219 19 40 
111 26 46 

64 18 60 
321 15 07 

3% 53 49 
272550 

84 51 10 
192 24 42 

208 21 15 
156 54 44 

manee. 

4litnJ, 
8277.9 
15214 -9 

32270-1 
44479.3 

10664-9 
21232.9 

7629.3 
11565-1 

20793 -5 
19'389.3 

9171 -9 
16755.8 

I776f.4 
8631 -9 

12207.9 
2EB.1 

5502-9 
17868.9 

2703.5 
13708.5 

Distance. 

Yards. 
9052.4 
16638.6 

35289-6 
48641.2 

12662.8 
!23219.7 

8343.2 
12647-3 

22739-1 
2173.4 

10030.2 
18323.6 

19423.3 
94s.6 

13350-2 
22114.3 

6017.8 
19560.9 

m - 5  
1499tdZ 

__I 

3iataoes. 

BE&. 
5.14 
9.45 

20.05 
27.64 

6-63 
13.19 

4.74 
7.19 

12.92 
12-36 

5-70 
10.41 

11 -04 
5-36 

7 -59 
12-57 

3 
11 

1-60 
8.52 



Name of station. Latitude. 

0 I I t  

41 26 59-60 

41 26 55-60 

41 26 55-93 

41 g22-58 

41 3 15.66 

41 31 38-43 

41 35 OO.& 
1 

41 35 31-96 

41 35 32-07 

41 35 17.92 

41 3 5  3Z.w 

Longitntle. 

0 I I1 

70 46 55-80 

70 49 43-25 

70 M 05.76 

70 M 29.47 

70 54 57.93 

70 59 07.98 

70 50 59.A 
I 

70 53 42.57 

70 53 42-77 

70 56 06.96 

70 56 14-62 

JhiIIlUtb. 

0 I t, 

117 37 58 
169 11 01 

m 22 48 
321.52 43 

14 35 52 
160 M 53 

1 12 21 
242 33 10 

47 10 38 
2392550 

294 03 33 
254 55 52 

39 52 31 
47 21 44 

4 2 9  
279 59 37 

225555 
2800055 

350 52 20 
262 36 40 

2784539 
SQ e43 18 

To &on- 3ack azimuth. 

0 f 11 

m 31 23 
349 09 41 

59 26 27 
141 56 10 

194 35 30 
340 53 46 

181 12 13 
@2 37 31 

227 09 16 
59 29 48 

114 05 01 
74 55 17 

199 49 24 
227 17 48 

1s 12 10 
100 02 45 

2M 54 43 
100 04 04 

170 52 44 
82 38 16 

93 49 08 
IT& 48 

listance. 

Mct7Es. 
15611.0 
14912.5 

e923.6 
11798.4 

3292-4 
STGf3-0 

13265.4 
10174-8 

3710.4 
9638 -8 

3368-7 
5244.5 

19277.3 
11222.0 

19302.3 
6654.6 

6346.5 
6660 .O 

3371.9 

w90-5 
WW .i 

-- 

w8.a 

D i c e .  

YanfS. 
17051 -7 
16307.9 

%58.5 
12902.3 

3600.5 
ffl94.9 

14506.6 
lll2G-9 

4057-6 
10540.7 

3583.9 
5735.3 

21081 -7 
1 m . o  

21108.5 
m . 3  

6940.4 
m . 2  

5W.8 
3681.5 

8082 .a 
, 6659 2 

riatance. 

mi*. 
9.70 
9 -26 

5.54 
7.33 

a.05 
4-83 

%.24 9 
6-32 

U 9.31 Q 
5.99 9 
2-09 
3.26 

11-98 
6-91 

11-99 
4.14 

3-94 
4-11 

3.40 
2.10 

4 -59 
3-78 



To statio- 
~ 

Ynrds. 
2192.9 
4470.2 

3812.8 
6500-9 

9118.8 
14932-3 

11868.9 
7764 - 3 

26314.2 
29219.2 

14409.6 
m3.6 

1042.2 
7841.9 

18801 -0 
39332.1 

21172-3 
29372.9 

16019.2. 
i 25670-6 

16023.5 
4548.8 

Back azimutb 

c ? I ,  

203 48 31 
133 21 56 

177 27 20 
138 33 06 

134 35 29 
189 42 06 

191 16 49 
144 25 30 

201 28 58 
257 28 15 

128 35 57 
215 57 44 

2024640 
37 44 05 

m la 49 
18 33 43 

194 55 09 
155 23 I8 

199 14 I3 
206 55 16 

26020.25 
171 a4 50 

I 

Distance. 
~ 

hrdns. 
2005.3 
4087-7 

3436-6 
5944 -7 

8333-6 
13554.6 

10853.4 
7099-9 

W 2 - 7  
26719.1 

13176.7 
m.1 

953-1 
7111.0 

11192.4 
35m.9 

19360.7 
26859.6 

14645-6 
23474 - 1 
14652.5 
4159 -6 

Distance. /Distance. 
~ 

Mi&. 
1-25 
2.54 

2.17 
3.69 

5.18 
8.48 

8.18 ? 
5.03 

0.59 
4.46 

10.68 
22.34 

12.03 
16-69 

9.10 
14-59 

* 
9.10 4 
23? co, 

r 



Name of station. 

Mattapoiset, (gray spire) -. -. 

Latitude. 

0 

41 31 44.40 

41 39 41.77 

41 39 01.15 

41 33 20.02 

41 40 55.1 

41 40 33.78 

41 42 07.n 

41 39 57.1s 

41 40 07.50 

41 40 19.45 

cu 4% as2 
i 

0 * *  
?o 47 so.l!a 

70 48 51-18 

70 41 34-98 

70 38 47.81 

70 s9 19-77 

70 42 36-84 

70 45 26.71 

70 30 51-35 

70 42 42-93 

70 44 23.B 

70 42 59-’253 
i 

Brimptb. 

0 1 M 

I7 04 00 
e g ( o 9 8  

1 16 21 
a965329 

565 55 48 
276 00 17 

655604  
91 18 44 

620958  
351 15 44 

46 a0 21 
%l% 55 

3% 01 25 
m3536 

162 0309 
357 w 58 

51 54 48 
189 51 21 

25 06 23 
259 59 10 

852632 m 01 3 

Distance. 

Meins. 
5484.6 
15119.3 

m6.8 
5110.3 

18391.0 
12032.3 

15519-3 
9105.7 

9307.6 
W . 9  

5671.9 
4608 - 9 
18126.0 
6163.5 

1908.7 
29w. 3 

5034.3 
822.7 

S36.8 
914.8 

8345 -6 
5861 3 

I’anlS. 
5997.8 
16534.0 

9695.8 
5588.5 

20111.8 
13158-! 

1@71.4 
10285.8 

10725.2 
6323.4 

6202.7 
5040 - 1 
1982a.1 
9589.0 

9067.8 
3279.9 

5505.3 
s99-7 

4195.8 
w49.5 

9126.5 
6410 -2 

#stace. 

Illilrp. 
3.41 
9.39 

5.51 
3.18 

11-43 
7.48 

9-64 
S.84 

6.09 0 

3.52 
2.85 

11 -26 
5.45 

1.19 
136 

3.13 
8-51 

2-33 
1-56 

5.19 
3-64 

-- 

a 
s-oa p 



hdA~kck..-.....-...... 

cromeset Neck -_. . .... . ... 
Long Seek .....__... 
Bacli Rker Harbor. -. . . -. -. 
?&reham, (Baptist spire) ... 

?&onmet Church - _ _ _  ' ._... 
& e m  ---..... .._. .__. 

Longitude. 
-- 
0 I d 

70 39 27-60 

41 43 31.14 

41 43 39.61 

41 44 18.01 

41 43 16.44 

41 45 25-05 

41 44 30.31 

41 42 2839 

70 41 05-82 

~ocssset Sw. _....... ..__ 

70 42 59.35 

41 41 39.34 

70 33 24.15 

70 36 549-22 

$0 42 42.41 

70 35 28.45 

70 38 37.35 

70 35 56.86 

70 36 01-58 

70 30 46.03 

dzimnth. 
_1_1- 

0 / I, 

357 12 14 
80 59 52 

54 46 52 
332 51 57 

275 40 51 
225 14 53 

62 35 51 
11 39 23 

125 36 32 
42 19 05 

6 51 36 
294 40 27 

84 42 16 
3138 54 

19 25 02-  
175 Oa 51 

32 45 37 
660430 

131 39 -2a 
425so7 

830335 
UQlS 

To station- 3ack azimuth. 

0 , ,, 
177 22 20 
'260 57 31 

2344537 
192 53 08 

95 42 07 
105 17 12 

2423248 
191 38 46 

305 35 14 
222 1i  11 

186 51 25 
114 44 36 

264 40 19 
211 15 

199 22 58 
3% 01 51 

112 43 43 
2455806 

a3 37 11 
222 53 22 

263 oa 21 
ilscruoo 

Distance. 

Mesns. 
3716.1 
49j.2-8 

3208.9 
5377.4 

2636.7 
5072.8 

7162.1 
6365.1 

3266.3 
5833.0 

3276 -6 
9491-4 

4077.1 
2676.7 

13017.7 
243S.6 

7308.9 
14614.7 

6475.4 
5647.4 

2838.4 
835a.9 

Distance. 

Yards. 
4063.8 
5416.2 

3509.2 
585.6 

2883.4 
5647.5 

- 

7 e . 3  
6960.7 

3571 -9 
6406.2 

3553.2 
10359.5 

4458-6 
29.27 -0 

E3:: 
7993.9 

15932.2 

?Dill -3 
6175.9 

3104.0 
9791.7 

Distance. 

HiIes. 
2-31 
3-08 

1.99 
3-34 

1-64 
3-15 

4.45 p 
U 

3-64 9 

3-96 

2.03 0 

::: F 
2.53 
1-66 

8-09 
15 - 15 

4.51 
9-00 

4-$2 
3-51 

1.76 
6-56 



Name of st?Ltion. Latitude. 

Wood'sHole. .., .-...__._. 

Longitude. 

Q 8 I/ 

70 39 2032 

70 42 27-65 

TO 33 553.4 

70 40 19.45 

70 44 29.83 

70 48 27.98 

70 48 17-27 

70 49 52-76 

io 49 47.33 

70 28 41.13 

Brimnth. 

O I N  

58 39 03 
i 12 07 

233 09 16 
131 34 52 

11 02 35 
90 01 w 

1'55 36 03.3 
87 27 21.3 

219 19 40 
111 26 46 

203 52 5.1 
151 35 49 

2q2 50 42 
170 33 19 

181 06 57 
254 40 37 

180 29 01 
255 16 40 

109 26 30 
1% 28 16 

To station- Back szimntb. 

o r 18 

238 35 49 
187 11 28 

43 12 01 
311 30 32 

191 01 42 
269 49 15 

315 20 50.1 
26i 17 11-2 

392226 
291 19 2.2 

23 55 31 
331 31 03 

M 53 12 
3503222 

1 0 1 0 2  
7044 10 

02904 
75 20 10 

289 18 49 
18 33 43 

Distance. 

M&W. 
W . 0  

10946-5 

8746.5 
12135-9 

9759.1 
2495G.O 

45457.4 
21430.4 

9171 -9 
16755-8 

13670.5 
21161.6 

5940 - 3 
12159.8 

11340.0 
7781 -2 

11220-8 
7628-8 

17192.4 
3 . 9  

Distance. 

Yards. 
8667.7 

9564.9 
13271 -4 

10672.3 
21291.1 

11911*1 

49710.8 
23435.6 

10030.2 
18323-6 

14949.7 
23141 -6 

6496.1 
13297.6 

12401 -1 
€509-3 

lZ27'0.8 
8342.6 

18801.0 
w . 3  

3iStma?. - 
Mi*. 
4-92 
6.80 

5-44 
7.54 

6-06 
15.51 

P 

28-24 
13.32 

5.70 9- 
10.41 

8-49 
13.15 

3-69 
7.56 

7-04 
4.83 

6.97 
4.74 

10.68 
22-34 



EatChopTe.1 egraph....... 

Latitude. 

o r n  

41 19 63-06 

41 20 49-93 

41 20 45-09 

41 23 49.52 

41 23 16.41 

41 2-5 13-79 

41 27 12-93 

41 28 52.01 

41 28 56-43 

41 28 02.59 

4l Is 02.51 

Longitude. 

0 I I. 

70 44 06-08 

70 3§ 17.07 

70 31 12-86 

70 32 34-66 

70 30 34-51 

70 26 44-37 

70 35 68-90 

70 35 56.75 

70 35 49.48 

70 33 29-62 

70 33 2r.m 

Azimnth. - 
0 I I/ 

171 16 09 
2.56 51 55 

252 15 06 
142 14 31 

P26 01 55 
2245546 

78 01 09 
108 14 04 

82 39 53 
108 33 36 

76 09 07‘ 
92 56 21 

109 20 %3 
150 u8 a3 

46 31 13 
94 25 41 

94 11 16 
135 29 49 

655152 
3260344 

992803  
3253.57 20 

Esistsnee. Distance. 

M d m .  Yards. 
S36.8 3976-0 

22i67-9 24132.8 

111’22.8 12163-6 
106S9-Y 11693.0 

15701.4 17170.6 
4990-4 5457.4 

16989.8 18579.6 
11360.5 1%k?3.5 

19571.8 21403.2 
14331.9 15672.9 

25500.5 278B6.6 
18947.7 2W20-7 

12125.4 l m - 9  
W9.9 10257.5 

t%o4.e 9191.2 
11530.6 12609-5 

11690.8 l2784.7 
6912-7 7625.1 

10421-8 11391.0 
12005.8 13129.2 

15153-8 16571.8 
lft511.1 , 11494.7 

- 

_Ip 

3istaUCSl 

Hi.i.. 
2-26 

13.71 

6.91 
6 .H 

9-76 
3-10 

- 

10-56 *p 

J 
7-06 

12-16 
8-90 

15.85 9 
11 .do 

7-53 
5-82 

5-52 
7-16 

7 s  
4.33 

6-48 
7.46 

.)ri 

6.53 cfir 
9-42 Q, 



Great Point Light _ _ _ _  .. . __. 

Latitode. 
~ 

0 # ,I 

41 52 34.21 

41 32 52.21 

41 33 03.32 

41 33 29.26 

41 37 51.17 

41 17 33.56 

41 23 e2.10 
c _ -  

41 16 57.66 

41 19 31-24 

41 16 51-38 
\ 

Longitude. 

0 t w  

70 35 44.56 

70 33 27.35 

70 32 11.18 

70 23 14.95 

70 18 05-25 

70 W 32.S 

70 02 !24-55 

69 57 31.89 

69 59 34.52 

70 01 09-94 

Back azimuth 

3 t u  

2% 44.33 
151 51 51 

215 53 06 
160 39 48 

219 52 22 
165 48 18 

229 27 48 
2.57 14 07 

207 36 47 
261 44 53 

2873304 
w5502 

2080920 
26/ 48 16 

274 59 01 
3300144 

330 57 29 
249 28 39 

81 50 14 
w9 483% 

Distance. 

Metres. 
14157.2 
20810 - 0 

16292.0 
20030.9 

17648.8 
19848.4 

uoE7.5 
15807 -7 

31751-2 
26168.0 

49485-7 
47667-9 

12197 - 1 
36651.0 

12621.9 
13672.0 

8144.3 
'10372.9 

m -2 
7611.8 

Diita3ce. 

Fords. 
15451.9 
22757-2 

17016.5 
21905-2 

19300.2 
21'106.6 

24154.3 
17286.6 

34722.1 
W16.3 

54116.0 
52128.1 

13338.4 
40080.4 

13302.9 
14951 -3 

8906-4 
11313.5 

5552 -2 
e324 -0 

)ri.? m - *.. 
Distance. 

xi. 
8.80 

12.93 

10.12 
12.45 

10.97 
l2-33 

13.72 
F 

9-83 !y 

9 
0 

19-73 ??- 
16.26 

m.75 
29.62 

7.50 
22-77 

7-84 
8.50 

5-08 
6.45 

3.15 
4 *73 



Name of sfstion. 

o r /r 

41 14 13.63 

41 19 04.36 

41 14 33-01 

41 16 31-95 

41 16 57.19 

41 16 54.45 

41 16 59.13 

41 15 18.19 

41 17 36-14 

41 16 31.44 

41 20 11.83 

h g i t u d e .  

0 I I, 

70 00 42-12 

70 02 35.55 

70 05 16.42 

70 06 28.09 

70 05 33-00 
S 

70 05 36249 

69 57 35B9 

70 10 21-69 

70 10 10.69 

70 13 45-40 

70 I7 37.04 

Azimuth. / To station- 

0 I I/ 

221 10 5f 
172 25 19 

29a5542 
3% 05 -29 

273 19 40 
275 la  33 

2985340 
3363524 

623234 
132 08 09 

353 51 24 
269 27 12 

150 21 27 
89 18 27 

ma408 
2453758 

3 2 6 4 4  
289 05 41 

297 15 31 
250 03 32 

287 27 57 
2% 47 07 

Btrck azimuth 

0 t m  

41 12 57 
352 25 01 

I18 59 02 
154 06 26 

53 22 23 
95 21 34 

118 57 28 
156 36 11 

242 32 02 
312 07 34 

173 51 35 
693232 

330 18 16 
269 13 09 

101 07 29 
654032 

183 26 31 
lG9 08 08 

117 17 45 
70 05 54 

107 35 16 
114 52 02 

Distance. 

xdm. 
6/22 -3 
4907-6 

8013.0 
4559 - 8 

7150.7 
6414.4 

9200.8 
4199.4 

1286.8 
1671 -9 

4388.1 
11278.5 

13595.7 
11204.4 

7242.1 
5967.6 

4262.8 
5481.5 

5334.1 
5313.6 

16212.2 
11437 -8 

Distance. 

Yards. 
7351 -4 
5366.8 

m . 4  
4986.5 

7819.8 
7014.5 

10061.7 
4592.4 

14W.3 
iem.3 

4598 - 7 
12333.8 

14861.8 
12252-8 

7919-7 
65-26.0 

4fi61.7 
5994.4 

5833.3 
5810.8 

17729.2 
12508.0 

- M i .  
4-18 
3-05 

5.02 
2.83 

4.44 
3.99 

5.72 p 
2.61 

U 
0.80 0 
1.04 9 
2.73 W 
7.01 

8-45 
6.96 

4.50 
3-71 

2-65 
3-41 

3-31 
3-30 

10-07 
7.11 



36 32.80 $0 15 38-81 
\ .  

0 ? # I  

275 52 30 
113 06 57 

319 02 _ _  
176 07 _ _  
249 06 42 
7 42 27 

582529 
312 14 51 

233230s 
190 12 46 

2693826 
166 '26 23 

266 56 10 
w) 13 33 

253 02 17 
145 0s 36 

146 12 20 
113 50 46 

143 17 20 
119 53 51 

595445 
35 17 30 

To station- -&muth. 
% *  *:. , .>- 

0 , I .  

95 57 57 
292 57 46 

139 10 - -  
356m -- 
69 12 12 
187 40 55 

233 16 56 
133 13 42 

53 25 51 
10 13 15 

89 41 26 
346 25 32 

86 59 la 
260 04 18 

53 04 46 
32.5 08 05 

326 11 07 
43 52 26 

323 15 04 
299 48 35 

2393824 
2150850 

* m 
- 0 3  

Sketch A. 

Pistance. 

Metres. 
11570.6 
21071.7 

22461.0 
20627.0 

123% --4 
23949.1 

20981 -0 
10a9.7 

7124.0 
5650.6 

Q60 -5 
5546 - 2 
6551.5 
1W.3 

5421 -3 
1ESO -7 

4596.0 
5347-2 

W24-8 
32686.0 

39726.7 
31461 -€ 

Distance. 

Ywds. 
12653.2 
23043.4 

!24563.0 
22557.0 

13480.8 
26190.0 

22944 -2 
11864-9 

n90.5 
6179-3 

6845.3 
8252.3 

7164 -5 
21489.0 

5928.6 
2056-7 

5026-1 
5517.5 

8666.3 
13573-0 

43443.9 
34405 .i 

Iistance. 

M i l s .  
7-19 
13.09 

13.96 
12.82 

7-66 
1428 

3.51 9 

4.68 

4.07 
12.21 

3-37 
1-17 

2-86 
3.32 

4 
7 

24.68 
19 -56 

3-69 * 



I 

Longitude. 

0 t rr 

70 15 17.91 

70 12 14-49 

70 20 27-95 

70 13 54-01 

dxhnnth 

0 I, I 

207 3s 11 
126 30 15 

50 48 57 
92 23 13 

179 51 32 
2954427 

l270600 
363021 

112 03 16 
7238m 

59 00 11 
173 58 42 

70 52 42 
317 41 48 

52 57 39 
74 35 21 

49 36 33 
874923 

66 52 38 
q.2940- 

To station- 1 Back azimutb Distance. 

M&M. 
9156.3 

14796-0 

10472.9 
16148.0 

4393.0 
3664 -4 

6220.5 
2779.9 

10555.6 
6789.0 

5596.6 
5259.4 

9649.7 
3421.1 

6849-9 
10561 -7 

3233.4 
7220.4 

4326.8 
8702.6 

Distallce 

Y d .  
10013-1 
16180.5 

11452.8 
176S3.9 

m . 1  
4007-3 

6ao2-6 
3040-0 

11543 - 3 
7424.3 

6120.3 
5751-5 

10552-6 
3741 -2 

7490.8 
11550.0 

3536-0 
7896.0 

4 7 3  -7 
9516.9 

Distance. 

mi&. 
5.69 
9-19 

6-50 
10.03 

2-73 .E 
2.28 

3-86 
1-73 

6.56 
4-22 

3-48 
3-27 

6 -00 
2-13 

4 -26 



- 
United States Coast Surtq.-&graphicd Positions, Seciion I.-Cap Cod n d  C q e  Cod Bay. Sk@ch A. =OD 

Azimuth. 
-- 

0 , n  

00 11 56 
69 15 11 

295 24 03 
84 08 02 

17 54 16 
67 31 32 

121 35 15 
178 50 07 

23 01 22 
141 59 11 

162 53 55 
74 45 45 

105 45 06 
168 16 29 

302 02 42 
x35 20 24 

2&4 46 15 
1 21 45 

124 56 50 
!?55 41 02 

122 33 46 
2563455 

Back azimnth. Distance. Distance. 

0 f N 

180 11 55 
248 59 E2 

115 25 32 
264 37 16 

197'47 54 
247 15 21 

301 38 49 
3% 49 47 

202 56 53 
321 54 20 

342 51 15 
2543837 

2% 37 05 
313 15 36 

P22 04 02 
552255 

104 47 22 
181 21 44 

304 56 13 
75 41 31 

30.2 33 OS 
16 35 23 

dJctfc3. 
1265.0 
3571.0 

3519.0 
1634.2 

425E0.9 
3GC91.7 

*39985.2 
34746.0 

23357.8 
16224 -0 

18731 -8 
15397.5 

17322.7 
8931 -9 

m5.5 
6S.3 

2339.6 
5995.6 

1533.6 
1037 -2 

1570-3 
1m4 .e 

YO*. 
7944.8 
3905.1 

378.9 
1787 - 1 
468m.6 
39472 - 1 
437526.6 
37997.2 

260902 
1774'2 - 1 
20484 -5 
16833.2 

18943.6 
9167.7 

3614.8 
6983.9 

2613-2 
655f5.6 

1677.1 
11B-9 

1717 -2 
1109 -e 

fistance. 

x i .  
4 -51 
9-22 

2.13 
1.02 

26.61 
22.43 

24-84 
21.59 

U 
10.08 9 
11.64 $Q 

14.82 0 

9.57 

10-76 
5.55 

2.05 
3-91 

1.49 
3.73 

0.95 
0 -68 

0 -98 
0 -63 



0 

50 

69 58 41.50 

69 59 18.98 

70 07 5022 

70 09 02-91 

70 09 12.07 

70.03 44-87 

69 57 12-25 

70 01 20.41 

69 57 18.11 

Bzimnth. 

+%L 
35638 

!% 45 31 
119 57 47 

129 11 04 
134 31 43 

70 06 10 
2965048 

93 44 53 
53 u 19 
95075p 
550723 

-$5 04 57 

72 18 57 
318 05 15 

94 16 09 
16 06 30 

282 05 16 
336 18 45 

133 04 11 
357 18 43 

1 I 

Distance 

-1.4 
21693.5 

23130.3 
15311 -4 

11004.2 
11-254.1 

15932-4 
10602.6 

19206-1 

FS 
9105.3 
7447-8 

5870-1 
9157-8 

2165.6 
-1 -6 

9.53 

11594.7 



Longitude. 

0 / /I 

G!l 57 56.57 

69 56 36.93 

70 00 01.67 

69 59 53-34 

70 04 24.94 

Isi-j 

70 00 29.93 

69 56 25.21 

69 56 38-94 

70 03 44.54 

70 03 55-20 

Azimuth. 

0 I It 

147 06 46 
343 40 39 

138 41 08 

357 36 51 

3% 01 05 
57 29 15 

226 24 19 
2G40829 

330 14 44 
653850 

720325 
146 49 14 

3512520 
264550 

1, 28 38 
a 4 9  01 

23 01 22 
141 59 11 

328 27 18 
34 01 29 

To dation- Back azimuth. 

0 , I 
3270626 
162 41 OS 

318 39 55 

177 37 02 

178 01 10 
237 22 12 

462120 
84 11 35 

150 15 14 
245 36 13 

2.52 01 12 
326 46 49 

177 25 30 
206 43 45 

2/29 
39 51 

20256 53 
321 54 20 

14S3004 
213 57 m 

Distance. 
~ 

hlehcs. 
PX6-2 
3441 -2 *a 

.. .+, .w , 

8ii53.5 
6469.3 

2072.3 
5957.6 

4&%8 
9130.1 

23857.8 
16224.0 

11026.2 
16235-1 

6 
I -  

Distance. I Distance. 

21413.8 12.17 
1 W . 3  5.68 

w - 7  , 3-30 P 
19027.6 10-81 

f16090.2 14.e 
17742.1 10.08 



L a M e .  

0 8 N 

41 50 26-14 

41 47 02.75 

41 44 03-46 

41 44 32.73 

41 54 26.78 

41 54 3-00 

41 55 43-60 

41  56 12-14 

41 56 17.59 

41 56 01-58 

41 59 12.84 

IdOngimh. 

0 , ,, 
69 58 32.81 

69 58 08.56 

69 55 12.58 

69 58 18.04 

70 00 43.27 

69 58 45.56 

69 58 29.46 

70 02 55-95 

70 01 27-45 

70 00 54.W 

70 00 23.52 

0 I I, 

243 22 09 
440559 

2 42 09 
155 28 10 

126 03 09 
164 35 08 

291 52 29 
2 16 53 

,35255222 
121 E6 51 

8755% 
40 50 07 

50 21 55 
%3232 

277 15 10 
ma27 

343 25 18 
29 23 18 

355 03 26 
31 16 57 

337 15 41 
265001 

To W o n -  Back azimuth. 

0 , I f  

632325 
2240506 

1652 42 03 
3352423 

3060601 
3443120 

101 54 33 
182 16 48 

215 45 51 
m5450 

2675408 
220 42 19 

2302026 
275 29 01 

Sr 17 48 
143 57 36 

163 25 48 
209 22 18 

175 03 34 
211 10 34 

157 I6 57 
2064845 

Distance. 

M d m .  
e m - 4  
2671 - 1 

4632,Y 
1 W O  - 3 
7792.0 
6308-5 

43/85 
5070-1 

23071.7 
5235.9 

2714.6 
24834 -7 

4004.0 
7292.4 

5491 -8 
4020-0 

3566-3 
25403.3 

3120.7 
25515 - 3 m 
6246.9 

Distance. 

Yards. 
3213.4 
29-21.0 

5066.4 
20381.5 

8521-1 
6893.8 

4788.2 
5M4.5 

25230.5 
5791-4 

2968-6 
27158.5 

4375.7 
7g4.8 

6005-7 
4 S . 2  

3900.0 
*%77m.3 

3412.7 

Ti; 
-+, 

-24 

Distance. 

Bi&s- 
1-83 
1.66 

2-88 
11 -58 

4.84 
3-92 

2.72 
3.15 

tl 
3-29 p 

1-69 $0 

14.34 0 

15-43 

2.49 
4.53 

3-41 
2.50 

2 -22 
15-79 

1-94 



Name of station. LatitdI3. 

0 I I1 

42 00 12.85 

42 01 34-29 

42 02 21.17 

41 59 52.02 

42 01 57-08 

42 04 03.49 

42 04 48-38 

42 03 42.50 

42 03 00-05 

42 03 02-10 

M 03 04.49 

Lnngituae. 

0 I If 

70 04 31.19 

70 02 25-99 

70 03 18-35 

70 02 56.95 

ro 09 47.44 

70 07 11.38 

70 12 05-27 

70 14 15.59 

70 10 58.53 

70 10 56.17 

70 10 56.39 

Azimuth. 

0 I I f  

2-57 58 18 
351 45 46 

10 19 21 
102 52 45 

325 17 33 
30206 

106 31 27 
9 11 20 

821 49 33 
293 48 51 

341 59 51 
333 00 43 

m3300 
354 11 59 

2354523 
313 39 16 

321 31 00 
176 20 22 

321 41 56 
153 31 18 

321 57 17 
r.334233 

I 
To station- 1 Back azimEth. 

- 
Distance. 

Netns. 
599’2.2 
7495.6 

10245.5 
121@2.9 

7066.3 
11395.1 

2262.2 
6866.9 

13523.9 
5954.6 

15412.9 
8122-8 

6871 -4 
3494.1 

3623.7 m. 1 

16061.3 
191.3 

16U75-5 
151.9 

16138 -6 
86 -3 

. % * ?  

Distance. 

li‘ods. 
6552.9 
8200.3 

11207.5 
13235.4 

7727.5 
12461 -3 

2473.9 
7509.4 

14789 - 3 
8693.9 

16S55.1 
fB2.9 

7514.4 
3821.0 

3962.8 
21968.8 

17564.2 
215.8 

17579.7 
166.1 

17648 -7 
94 -4 

Y e -- * a  -aca 
Distance. 

3-72 
4.66 

6.37 
7.S2 

4.39 
7 .Q% 

1.40 
4.27 

U 8-40 Q 
4.94 9 
9-58 3 
5-05 

4.27 
2.17 

2.25 
12-48 

9-98 
0.B 



Name of station. 

Yards. 
609-5 

17337.2 

46827.6 

Latitude. 

Mi. 
0.35 
9-88 

- 26.6l 

0 I ,I 

42 02 49.01 

42 03 06.41 

41 48 29.27 

41 44 16.99 

41 43 15-11 

41 45 22.96 

41 44 56-72 

41 45 26-22 

41 55 24.47 

41 57 37-01 

15137-9 
23089.3 

1448l.6 
1614.5.9 

6169-2 
11657-8 

6716.5 
9580.8 

4630.5 
4966.1 

8393.5 
1256.1 

14011.7 
4.2W.9 

Longitude. 
-- 
0 , ,r 

70 11 (6-58 

70 10 59.11 

70 32 03.77 

70 24 19-82 

70 23 20.06 

70 30 23.67 

70 27 15.24 

70 29 39.14 

70 32 17.73 

70 43 02-21 

8.60 
13.12 

tJ 8-23 Q 

15.99 p 
3.51 
6.62 

3.82 
5-44 

2-63 
2.82 

4-77 
0.71 

7-96 
2.43 

0 I I I  

195 2s 50 
320 17 31 . 

17 54 16 r 31 32 
;:E2 

315 15 42 
111 45 20 

159 06 a5 
%%3 23 5'2 

s 4 8 3 7  
100 17 06 

2e6 06 51 
82 58 47 

358335 
95 30 15 

2R8 41 56 
3345954 

To station- Back azimuth. 

0 I I1 

15 28 55 
140 22 26 

197 47 54 
247 15 24 

342 13 31 
130 31 11 

1 5  17 36 
291 40 34 

339 05 01 
103 27 57 

106 50 34 
280 14 58 

106 10 29 
264 58 14 

17s 33 44 
275 28 22 

108 47 14 
155 06 11 

Metres. 
557.3 

l j b 5 . 5  

4 m . 9  
36094.7 

1S2.7 
21113.7 

13242-5 
25737.7 

5641 -4 
10660.4 

6152-8 
8761 - 1 
4234.3 
4541-2 

7679-9 
1148.6 

12812.8 
3914.6 

11560.9 
30895.8 

a 
33786.7 19 20 CQ 
12642.6 1 7.18 o$ 



L W e d  8tatcs Coast ~ S u r v q . - G e o ~ ~ p h ~ ~  PosisionS. Section I.-Cape Cod Bay. Sketch A. 

Latitude. 

0 I I* 

42 00 09.34 

41 57 P2-70 

41 58 51-22 

41 5G 13.10 

41 58 44.43 

41 58 45-42 

41 59 31-02 

42 00 10.26 

42 00 45.71 

42 02 47.09 

42 0-2 04.59 
i 

Longitude. 

0 I 11 

70 35 44.85 

70 39 46-75 

70 41 33.44 

70 37 27.a 

70 38 52.17 

70 40 58.95 

70 43 31.58 

70 35 42.74 

70 40 37.01 

70 8 49.55 

70 41 EL25 

BEimuth. 

0 I I ,  

3540.109 
65 01 16 

953726 
296 53 43 

303 57 41 
318 00 37 

mo554 pi%%& 

pzz 
2334223 

’2% 16 15 
53 22 31 

615930 
331 41 00 

280 12 49 
29 2s 11 

15.8 47 22 
310602 

?ai 52 22 
295 14 I2 

To station- Back azimuth 

0 I I I  

174 04 35 
244 56 23 

275 35 16 
116 56 50 

124 02 00 
138 01 48 

109 07 29 a 
58 44 29 

70 19 47 
2s 21 0 
122 16 03 
84 15 00 

244 54 37 
151 51 17 

100 16 04 
209 27 33 

33S 45 52 
214 04 50 

144 56 21 
115 17 51 

Distance 

Mh.cs. 
8459. a 
11110.5 

4523 ~ 1 
7z29 - 1 

10737.4 
3673.5 

3138.0 
8123-0 

7777.5 
5045 - 1 
7679.4 
3536.3 

1337-0 
1(17$K6.G 

11165.8 
1oooO.5 

6331 -8 
6m2 - 9 
8500.2 
4409.6 

14628 -9 
8329 -7 

Distance. 

Yards. 
9250.5 
12150.0 

4N6.3 
7905.5 

1147’2.1 
4017.2 

3759.7 
833.0 

8505.2 
5517.1 

m.9 
3%7 -2 

15022.3 
1le06.6 

12210.5 
10936.2 

7471 - 1 
7428-5 

9’295 - 6 
4922.2 

15W7 -7 
9109 -1 

id 

Distance. 

‘ Milts. 
5.26 
6 30 

2 -81 
4.49 

6-67 
2.28 

2.14 9 
5.05 

tl 4.53 0 

4-77 y 
3.14 

2.20 

8.54 
6.71 

6.94 
6-21 

4.25 
4.22 

5.28 
2.74 

9.09 

i t8  



42 04 4F-23 

42 95 E2E3 

42 07 03-92 

42 06 56-45 

42 00 15.81 

42 08 07.44 

42 10 47.81 

42 08 06.47 

Longitude. 

0 P ,# 

70 40 02-84 

70 39 52-57 

70 40 25-89 

70 39 07-48 

70 41 03.43 

70 43 31.67 

70 57 33-02 

70 42 52.55 

70 42 45.81 

70 42 50.21 

To staiion- I Azimuth 

i 
0 , I ,  

330 25 01 
301 I2 s 

333 27 34 
325 23 '20 

330 58 57 

237 31 31 
w3 33 41 

347 o r ' s  
3080039 

3 67 0343 
342 03 19 

a5330 
166 52 a4 

Back azimutt 

0 I r r  

150 28 20 
El 1.5 49 

158 30 47 
145 26 08 

148 50 03 
34343 31 03 

1m 50 42 
166 54 51 

1.50 13 49 
158 53 11 

139 31 44 
151 04 35 

57 40 59 
103 43 27 

167 02 59 
123 01 52 

183 07 01 
162 04 !25 

150 54 01 
346 51 30 

Dktance 

Metres. 
1811  .E 
G 9 a - a  

17926.. I 
10036-9 

42912 
4334 .E 

m 2 . 7  
l ,W9.5  

14733.1 
!2%33.0 

lE21.5 
23974.7 

23011.2 
20768.4 

13289.0 
3181 - 1 
4954-9 
7259.7 

2205-5 
6111-1 

J 
Distance. Distance, 

Yard% 
15104.2 
7591 -6 

19603.4 
10976.1 

' e . 8  
4740.4 

10921-7 
20044.6 

lF118.2 
24962.3 

18067.4 
2621e-0 

23239.0 
22711.7 

151e.6 
3478 - 8 
5418.5 
7939.0 

2415.2 
5589.4 

- 
1w?les. 
8-53 
4.31 

31.14 
6.24 

2-67 .F 

U 
11-39 ? 

2.69 

0.21 0 

9.16 
14.13 , 

10.27 
14.90 

14-34 
P2-2.90 

8-63 
1.98 

3-08 
4.51 

c1 
1.37 
3.18 o( 



Latitude. 

0 ! *  
42 10 00.50 

4.2 08 23.15 

42 18 13.69 

49 23 1635 

42 25 02.81 

48 11 32-67 

48 24 0.2.w 

42 20 01-45 

42 20 59.31 

42 20 31.39 

42 12 9-45 

Longitude. 

0 , I, 
$0 44 36-20 

’io 44 w.34 

TO 53 59-10 

71 14 54.33 

70 53 57-13 

70 51 06-04 

$1 01 30.96 

71 02 14.85 

70 57 09-90 

71 07 41-19 

70 58 18.21 

Bzimnth. 

0 I #/ 

3% 41 29 
312 41 48 

281 53 32 
167 21 13 

59 22 50 
20.2 50 24 

3%3 30 17 
m5455 

370905 
0 12 17 

171 06 20 
1@2 14 23 

18 10 39 
259 49 35 

232837 
230 43 03 

40 02 30 
1332856 

2322235 
27T 01 13 

34 03 
157 50 18 

To station- Back Szimuth. 

0 n 

145 42 39 
132 43 39 

101 55 05 
347 20 54 

239 14 24 
22 57 30 

149 35 56 
108 09 01 

217 00 40 
180 12 15 

3-51 04 25 
W2 1’2 26 

198 07 16 
79 54 42 

203 2.5 44 
604839 

219 55 52 
313 26 00 

52 26 44 
97 04 51 

103 33 53 
337 47 31 

Distance. 1 Distance. 

3241.5 3544.8 

20054.9 21931 -4 
37053.6 1 40520-7 
2920.2 1 3193.4 

1 -  

I 

22722.7 1 24818.9 
D213.1 1 33040-1 

I 
2Ni52-0 31333.0 
12621-8 , lLW.8 

= Z B . G ~  w m . 9  

I 
14781.3 I 16164.4 

c.l co 
e- rn 
kt8llCe. 

xi: 
2.62 
3.22 

2.01 
1.81 

12.46 
23.02 

14.12 
18-77 

17-80 Q 

15,%! $4 
8.07 

13.73 
6.55 

9.18 
9.13 

12.44 

6 4  
4.68 

6.34 
8.9a 

U 
7-84 9 

5.11 
L 

I 



Wefmnlan, (flag on Great 
Hill.) 

Weymonth, (pole on King 
oak Hill.) 

&aincJ.,(atone church) ...-- 
Quine, ( b U  tap church). 

Q&q, (chnreh st Bent'r 
Point.) 

Latitude. 

0 I N 

42 E 48-39 

42 13 44.45 

42 14 57.37 

42 13 36.91 

42 14 12.64 

42 15 oa.37 

42 16 W.03 

42 15 39-98 

42 l5 02-24 

42 14 5e.G 

42 14 43-75 

Longhde. 

0 I N 

70 66 08-97 

70 ~ i 6  ai.= 

70 56 l2 40 

70 66 04-24 

70 49 3 - 0 8  

70 45 59-96 

70 56 45-78 

70 63 25.37 

70 69 51.89 

70 59 28-02 

70 58 lo.% 

h u t h .  

0 f r ,  

292 s 11 
93 51 49 

201 29 03 
58 02 25 

332322 
206 44 47 

1% 33 03 
144 26 36 

140 22 19 
24 02 19 

46 aJ 46 
117 28 55 

la  28 
319 20 53 

170 44 54 
337 16 02 

160 88 59 
2980903 

933 51 CS 
337 43 59 

E139 47 
24545 

lack azimuth. 

b t It 

112 40 55 
270 49 43 

ai a0 3 
238 00 47 

216 22 00 
26 46 17 

18 34 8 
3242225 

a20 19 18 
204 01 15 

2% 35 19 
297 !25 12 

49 15 20 
139 24 41 

355 44 32 
157 17 36 

3402723 
118 14 56 

535342 
157 44 46 

41 42 37 
182 45 40 

I 
Distance. I Distance. i 

4721.7 

9008.4 9351.3 
14589.2 15954.3 

9659.7 I 10563.6 

m . 7  I 10595.3 
1'2397.7 I 13557.8 

6040.7 1 5512.4 
11W.5 130M-0 

4805.2 . W L 8  
m2.0 9046.0 

9795.0 19'711.5 
13682.7 14963-0 

4625.6 5068.4 
4'273.6 4673-5 

8673.8 W . 4  
3499.5 , W - 6  

1 
5403-9 i 5309.5 

I 

I 

- 
h s t s n c e s  

X i s .  
3.77 
2 . m  

5.56 
1-95 

3.02 
4 -22 

5.60 P 
U 

3.36 P 

9-07 

6.00 0 

6.02 $0 
7.70 

3.13 
7.43 

2.99 
5-14 

6.09 
6-60 

2-87. 
2.66 



Uiiited Staler Coast Survey.-Geopaphical Positim. flection X - M d l c s e t t s  Bay. Sketch A. 

Xame of station. 

Rlngham, (church ou Grea 
Piain.) 

BBgamore Head, (dgnd) .-. 

Hiigbm, (aew North 

liingham, (oid chureh) ...... 
church. j 

cohasget Church- -. , .- - ... . 

0 I I  0 r I I  

42 12 36-34 TO 52 43.37 

42 16 22.45 70 51 28-92 

42 14 32-32 70 53 08-34 

42 14 %6-70 70 52 53.55 

42 11 49-75 

42 11 z3-92 70 M 07-37 

42 14 23.66 1 70 50 53-11 

42 15 42-07 

7’0 52 01-50 

1 
70 59 33-33 

42 13 17.17 70 44 59-34 

42 14 33.&3 70 47 52-67 i 
42 16 09.16 70 45 1356 

\ \ 

0 I ,I 

311 19 54 
93 16 34 

91 08 33 
134 56 33 

169 24 35 
Ex32356 

162 17 25 
M d  57 18 

1% 5.2 40 
191 37 23 

605934 
1El 36 00 

3 13 01 
149 P2 03 

233 28 16 
315 11 37 

69 04 13 
1% 25 37 

300 37 07 
247 40 11 

356 26 17 
50 34 46 

Distance. 

1)ZetIXS. 
2973.9 
7G91 -9 

7262-5 
4s9-4  

21-23.6 
G l l 1 . G  

2373.4 
6483.0 

2469 - 1 
2956.0 

G78.2 
67s-4 

5283 - 8 
SE8.4 

8954.3 
5560.8 

9011.9 
6443.9 

4629.1 
m 2 . 2  

5316 -8 
68910 

Dietance. 

Yards. 
3252.2 
Si11.6 

7942-1 
5314.1 

2322.3 
6633.5 

2595-5 
7089-6 

2700 ~ 1 
W 2 . 6  

7193-7 
7418.1 

5 3  - 0 
‘N53 ~ 0 

9722 - 2 
6 B 1 ~  1 

9e55.1 
7046 -6 

5062.2 
xm-3 

5814 -3 
.’I536 -8 

r: a 
- O D  
Distance. 

mzI?s, 
125 
4.78 

4.51 
3-iF2 

1-32 
3.a 

1-47 9. 
4 -03 

1.53 0 U 
1-84 p 
4-09 9- 
4 -22 

3-28 
5.14 

5.56 
3.46 

5.60 
4.00 

2 -88 
1.75 

3.30 
4 -28 



. .  

hT’ime of station. 

Wtnate, (Tjnitarisn spire) -. 

&‘aine’ir EIin. Obsernttarf, 
Braixitree. 

yellow house,) Braintree. 
!rJ.layel% Em, (&muff of 

Latitude. 

6 r I, 

42 12 15-26 

42 11 58.68 

42 13 43.60 

42 15 25-85 

42 13 59.55 

42 13 49.47 

42 16 05.27 

42 16 49.86 

-42 16 42-05 

42 16 01-01 

42 16 06-54 

hngitade. 

0 t e 1  

io 42 37-43 

io 45 01-03 

70 46 2s-29 

71 01 17-89 

io 59 21.88 

70 5i 49-44 

70 !Xi 06-10 

70 63 4l-i4 

70 ffi 01-55 

70 50 31-90 

io 49 Ct7.28 

d z i m U t h .  

0 I )I 

EO 27 30 
81 11 33 

123 50 24 
e43333 

194 24 55 
57.38 51 

171 16 47 
w 42 la 
135 03 03 
213 03 45 

196 42 17 
266 22 51 

%% 40 13 
201 10 19 

80 31 38 
171 15 33 

168 51 00 
224 45 24 

$5 23 10 
337 01 45 

93 29 00 
120 25 51 

Dietance. 

Heins. 
3770.1 
3333.8 

7426.0 
8412-0 

2700-9 
7542 ~ 8 

650.2 ~ 1 
11308.2 

3/63 - 0 
57@%4 

5Oi5.1 
11471-3 

2436.6 
4248.6 

4274.9 
2616.8 

8(L89-6 
3982.8 

6604.1 
3631 -2 

10524.7 
7750.9 

Distance 

YkT&. 
41’22-9 
3645-8 

8120-9 
9199.1 

29.53.6 
8248.8 

9407.0 
12366.3 

4115.1 
6330.0 

5550-0 
12544.7 

2664 -6 
4646.1 

4674.9 
2561 -7 

B&p6-6 
43j5.5 

9409.2 
m1.a 

11509.5 
8 8476.2 

- 
Distance, 

dliles. 
2-34 
2.07 

4-69 
5-23 

1.68 
4.69 

6.35 @ 
1-03 

2.34 U 
3.60 8 
3.15 $0 
7-13 

1-51 
2.64 

2 -66 
1.63 

5.03 
2-48 

5.35 
2.26 



United States Coast Suraey.-Gmgraphica2 Positions. flection I.-Mwachm?tts Bay. &etch A. 

To atation- 

Deer Island. - _._- .____ - ..__ 
Dorchester Heights .._.._.__ 
Governorb Island _____.____- 
Nantasket _.___ _ _ _ _ _ _  ...___ 
Corey‘s Hill ____--_..._____. 
Dorchester Heights _..,___.. 
Dorchester Heights ___..____ 
Sacgent’s Observa tory.....-- 

Corer’s Hill __________._____ 
Dorchester Heights ___..__-- 
Corey’s Hill ___.--,.________ 
Dorchester Heights _..._.-__ 
Dorcheater Heights -..- - - _  -: 

Dorchester Heights. __..__-- 
Sargeut’s Observatory ___.__. 
Dorchester Heights _ _ _ _ _  _ _ _ _  
Squantum ____________...__. 
DorchesterHeighta -._--. _ _ - -  
Squantum .___._______..__-_ 
Dorcbester Ee‘ighta ._____ _ _ _ _  

Squantum .._--..-..--...--. 

Kame of station. Back azimuth 

0 I I 0  

1 46 37 
302 10 18 

0 37 04 
89 40 18 

316 37 27 
59 38 16 

17 29 35 
332 59 55 

336 03 33 
18 56 33 

334 24 14 
37 11 18 

4 11 29 
57 26 04 

25 49 51 
320 46 37 

0 48 12 
81 04 19 

37‘ 52 39 
88 26 58 

28 56 49 

Roxbnry, (Sargent’s observa. 

Xilton Nills, (td-spired 

Milton, (old church).. - -. - - 

tov.> 

church.) 

Nepmet Tiage, (chnrch) - 

Dorehester, (Dr. Codman’s 

Dorchester, ($lag on Com- 

Borchester, (summer-house 

D m 3 m t e T ,  (ch-ca wif  

church.) 

mercinl Point wharf.) 

on hiu.) 

chk.) 

Latitude. 

0 t N 

-42 17 42.16 

42 18 11.91 

42 18 40.75 

42 16 24.51 

42 15 10.33 

42 16 57.22 

42 17 09.61 

42 17 24.85 

42 17 58.29 

42 IS 07.14 

42 18 23 -6’ 
\ 

LonS;itude. 

0 t ,I 

70 57 18.11 

71 00 20.51 

71 05 20.37 

71 03 46.93 

71 04 29.34 

71 05 23-04 

71 02 31.83 

71 09 56-95 

71 V2 17.18 

71 04 34.61 

71 03 24-78 

B e i m U t h .  
-- 

b I I8  

181 46 32 
Et2 13 38 

180 37 @2 
269 36 0.2 

136 39 01 
239 36 P2 

197 28 33 
153 01 01 

156 05 42 
198 55 03 

154 25 47 
217 09 P2 

184 11 18 
2372436 

205 48 42 
140 47 33 

180 48 10 
261 03 00 

217 51 19 
26s2-120 

2085602 
t 98 43 01 

Distance 

Metm. 
6066.9 
8029.9 

5381 - 9 
8735.1 

4695.4 
49.23.2 

7017.3 
4716.8 

10536-3 
9495.1 

7325.6 
7132.3 

5315.4 
3569.2 

5367.0 
3w2 - 0 
3800.1 
2105.2 

4467.1 
5363.7 

a - 1  
26(lJ 

0 
Distance. 

Yards. 
6634.6 
€5’81.3 

5395-5 
9-352-5 

5134.8 
5333.9 

7673.9 
515S-1 

11850.3 
1OS3 - 6 

8011.1 
7799-7 

5812.8 
3903.2 

5869.2 
3304.8 

4155.7 
2933-3 

4885.1 
5%5-6 

, 3617.5 
i QW3-d 

Iistance. 

Hi&. 
3.78 
4.99 

3.34 
5.43 

2.92 
3.06 

4.36 y 
U 

5.90 $3 

4-55 $+a 

2.93 

6.73 0 

4.43 

3.30 
2 -22 

3.33 
1.88 

2.36 
1.68 

2.75 
3.33 

a -08 
1 ,a 



Roxbury,(taU-spued church, 

Eoxbury, (chimneyof labor& ~ 

Iloxbury, (IhtorPutnam’8 

IloxbuF, (new Unitarian 

Jamaica Pb.) 

I kY.1 

church.) 

church.) 

church.) 
Brooliline, (Doctor Peirce’s 

Governor‘s Island _ _ _ _ _ _  _ _ _ _ _  
M m H e d  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Pettick’s Island, (Bag on 

George% Glans .-_-_ ___. . _ _ _  
Great Brewster - _ _ _  - - - - . - _ _  

north end.) 

Po!ntAUerton,(hg) .....-.. 

0 , I, 

42 18 34.44 

42 19 22.52 

42 19 45.82 

42 19 40.12 

42 19 36.18 

42 21 06.33 

42 18 20.20 

42 18 04-29 

42 19 09.17 

42 19 59-93 

42 18 35.13 

7104 30-69 109 57 24 
‘2% 0.2 14 I 

7 l  05 31-94 

71 05 03.93 

212 30 33 
255 04 39 

A 
2gl 33 47 
111 20 51 

70 55 21.22 143 47 57 
I18 0-2 51 

71 07 31.47 

71 00 17.96 

70 59 01-99 

70 55 26.49 

172 33 40 
2% 03 14 

53 32 14 
272 92 01 

27l 37 42 
161 I5 34 

156 19 51 
261 4.1 11 

To station- 

70 53 24.06 

70 52 8.26 

Nantasket _ _  - - -. . - - - - - - - 
Governor‘s Island _ _ _ _ _  _ _  _ _ _  - 

109 31 14 
90 15 46 

1% 10 16 
70 21 28 

Sack azhuth. Distance. I 
0 I n 

336 15 16 
a3 47 18 

32 33 15 

I 75 52 w 36 11 
291 19 05 

289 55 15 
78 03 46 

352 33 34 
45 07 17 

233 10 55 
92 54 08 

91 41 07 
341 14 41 

336’ la 42 
81 45 09 

3B 46 43 
297 59 33 

289 28 41 
270 09 50 

338 09 45 
2502034 

Metres. 
3331.3 
1796.1 

io253.a 
4669 - 0 

9304.0 
3842.4 

4638.9 
3173.2 

1717.8 
116i7.6 

3341.5 
4309.4 

6939.5 
5412.4 

S . 8  
m 2 . 1  

4211.3 
7694 -6 

5453.4 
121.50-5 

2819.9 
1965.8 

Distance. 

Yards. 
4.217-8 
1964-2 

11213.3 
5105-9 

10174 -6 
4226.0 

5073.0 
3475 - 6 

ima.5 
12737.5 

3654 -2 
47l2-6 

7583.8 
5918.9 

6447 -5 
2211.3 

4604.5 
a 1 4  -6 

5996.5 
13237.4 

3083.8 
2149.7 

Distance. 

M&. 
2.41 
1.12 

6.37 
2.90 

5.78 
2.40 

2.88 F 
U 

7.24 9 
2-08 p 

1-98 

1.07 0 

2 . 8  

4-31 
3.36 

3.66 
1.26 

2 -62 
4.78 

3.41 
7-55 

1.75 0 
1.22 c1 

$6 



U&ted States Coast Survq.-Geograph;UIE Positions. Section I.-Masaehusetts Bay. Sketch A. 

Kame of station. 

Watertom, (flag on Gallop 

Xi’s Mate..-. _ _  - _ -  - - - - - - -  
Island.) 

Rainsford Island, (flq-std). 

Deer Island Beacon.. _ _  - _-  - . 

Bo6t~n Light .____ __. _.. ___. 

B,arrel Beacon, (near Boston 
light.) 

Outer Bremcer- - - - - - - - - - - . 

Latitude. 

0 I /I 

42 19 35.32 

42 19 51-53 

4% 1s 44.84 

42 18 37.53 

42 19 46.15 

4% 20 21.47 

42 19 8-77 

42 19 20.29 

42 20 27-50 

42 17 20-53 

4219 46.62 

Longitude. 

0 I J, 

70 56 00.37 

70 56 1 9 . s  

70 56 46.32 

70 5s 16.0s 

70 57 03.03 

70 56 57.32 

70 53 05.06 

70 54 48.08 

70 52 19-98 

70 32 23-35 

70 55 29-27 
\ 

Azimuth. 

0 / I/ 

148 27 01 
115 29 27 

11.2 57 29 
151 15 58 

172 35 14 
2s4 cu 01 

277 05 48 
14s $3 11 

44 55 17 - 
93 48 39 

106 47 36 
166 (M 47 

173 12 3S 
5.5 14 32 

133 16 16 
113 27 23 

23 49 29 
59 55 44 

2.2 51 19 
74 -23 l2 

9~145 26 
,3241349 

To station- Back azimuth. 

0 I I/ 

323 26 14 
295 %% 31 

29 54 48 
33 * 1524 

352 34 59 
104 05 53 

97 @3 41 
3% 41 48 

2.24 48 55 
273 45 10 

2Ss 45 2Q 
3 6  08 37 

3x3 12 02 
2s 05 30 

313 i 4  41 
293 23 41 

253 47 22 
233 55 01 

2@2 50 41 
‘2s 20 19 

81 49 50 , 14414 5Q 

Distance. 

Net rcs. 
3040 -9 
6530.7 

5918.2 
2333 ~ 0 

41S-5 
3948.0 

5930.8 
5 n 2  - 3 

15-16? -2  
7153.6 

4796.3 
120.2 - 3 

10067 -9 
22515.7 

4457 -7 
E229 - 4 

4710 -8 
1695 -0 

33G.5-4 
61.3.1.0 

m5 -5 
, 35323 

Distance. 

Yards. 
3325.4 
7141.8 

6472.0 
2606.0 

4575 - 0 
4317 -4 

6425.8 
535.0 

20195.2 
4 a23 -2 

5245.1 

r-\ ‘ 

1314.8, 

11009.9 
24a22 - 5 

4874.6 
€999.4 

5151.6 
1853.6 

36%-3 
6GCX -0 

3166.4 
, 3%3-: 

Distance. 

&files. 
1.39 
4.06 

3.68 
1.48 

2.60 
2-45 

3.69 ?e 
3-34 0 

2-98 ?Q 

11.48 0 
4.44 9 

0.75 

6 26 
13.99 

2-77 
5.11 

2.93 
1-05 

2-69 
3-61 

1 -a 
, 2.20 



Kame of station. Latitude. 

0 I ,/ 

42 19 36.94 

42 19 12.62 

42 19 05-56 

42 21 09-18 

42 21 51.68 

42 22 01.66 

42 23 2033 

42 20 17.28 

42 21 29-84 

42 21 29-60 

42 20 11-03 

Longitude. 

0 I r/ 

70 58 55.59 

70 59 55-g 

71 00 04-94 

70 53 11.95 

70 51 51.49 

70 57 43.46 

70 57 47-57 

n 00 24.59 

70 57 59-13 

70 59 11.37 

71 01 12.40 

0 I N 

145 8 54 
29J 41 31 

115 13 04 
171 29 56 

1-70 06 28 
12 Od 41 

11 16 43 
&6 49 01 

154 01 50 
23 ‘29 20 

59 08 22 
323 51 43 

513 59 5.5 
239 03 01 

2-53 45 31 
79 03 12 

65 02 21 
77 10 07 

23a 31 19 
57 05 19 

216 07 33 
176 36 06 

To statio- Back azimuth. 

0 I // 

325 37 59 
110 44 50 

295 11 30 
351 29 40 

300 05 01 
192 08 31 

191 16 16 
266 46 24 

3340024 
203 27 55 

239 05 21 
143 54 21 

168 50 20 
59 10 37 

73 47 42 
239 01 5s 

244 59 30 
257 08 33 

108 35 41 
237 03 15 

35 03 16 
3563553 

Distance. 

mitres. 
3340.8 
5 m . 3  

3537-5 
3547-4 

3437.7 
1693.6 

5520.6 
5454-0 

6559.6 
7332.1 

7237 -0 
E13.6 

4150.6 
6137.0 

4640.7 
2571-0 

a.56 - 5 
325a.8 

2932-6 
5003.2 

2112.6 
7160.a 

Distance. 

15rd.s. 
3653.4 
7937.5 

3x85 
3579 - 3 

3759-4 
1m2 - 1 

6037.2 
5961.3 

7173.4 
8018-2 

7914-2 
9j28.9 

4e67-1 
6711.2 

5074.9 
2811.6 

7063.6 
3563-7 

5207-0 
5471.4 

2310 - 3 
7830.8 

Distance. 

Mizes. 
2.05 
4.51 

2-20 
2.21 

2.14 
1.05 

.3.43 $Q 
3.39 

U 
4-08 0 
4.56 p 
4.50 $e 
5.41 

2.77 
3.31 

2 -88 
1-60 

4.01 
2.0-2 

l -@ 
3.11 

3.31 
4-45 



Uhited States Coast Sumey- G w p a p l ~ i c a l  Positions. Section I.--2lriassachusetts Bay. Sketch A. 

Name of station. 

Boston, State House ... - ___. 

Bo&qFaneuil Hall _ _ _ _  ___. 

Boston, h a r d  W, (flag- 

Boston, Long "barf Station. 

staff.) 

Boston, Cupola Lewis' " h a d  

Boston, Hollis Street Church. 

Boston, Hawver St. Church, 

Boston, h'avy-yard- - - - - - - - - 
(Kith cock on spire.) 

Latitude. 

0 I I, 

42 21 27-62 

42 21 34.40 

42 22 33-07 

42 21 48-10 

42 21 35.67 

42 21 59.33 

42 21 45.46 

42 20 57.44 

42 21 47.93 

42 22 22.00 

4220 05.M 
\ 

Longitude. 

0 / // 

71 03 30.00 

71 03 02.68 

71 03 19.52 

71 02 05-86 

71 02 32.71 

71 02 38-16 

n cE2 38-96 

71 03 32.08 

71 02 56.38 

71 02 45.27 

71 a2 1153 
\ 

B z i m U t h .  

0 / 11 

3270541 
73 13 59 

3390628 
204 36 51 

3422633 
221 54 12 

3 3 5 0 9  
2973326 

197 17 13 
2% 21 03 

296 59 51 
201 59 12 

290 '30 06 
200 09 48 

314 19 35 
205 50 53 

343 51 28 
205 09 18 

208 40 09 
304 41 39 

ISI 15 30 
,23hol.'35 

To station- Back azimuth. 

0 I I/ 

147 06 35 
253 11 @2 

159 07 00 
24 37 53 

162 27 16 
41 55 26 

183 35 03 
117 34 39 

17 17 55 
106 22 34 

117 01 26 
21 59 58 

110 31 41 
20 10 33 

131 20 27 
b 52 15 

163 51 56 
25 10 16 

28 40 59 
124 43 18 

7 15 58 
\ 540251 

Distance. 

Ndres. 
3166-3 
6004.5 

3069-8 
5033.8 

4906.4 
3716.8 

3297-0 
27% -7 

4751 - 3 
3213.3 

3600.5 
4105.3 

3444-8 
4511 -4 

2472.0 
6352 - 4 

3420 -2 
4594.8 

3512.0 
4099 -9 

7391 -t , 3210- 

Distance. 

Yards. 
34fX2.6 
6566.3 

3357.0 
5504 ~ 8 

5365.5 
4064.6 

3605 - 5 
3045 - 3 

5195.9 
3514.0 

3937.4 
4489.4 

3767.1 
4933.5 

2703 - 3 
6946.8 

3740.2 
5024.7 

3813.4 
4483.5 

8083 -3 , 3520. 

$Q 
0 

- I p  

Yitance. 

Miles. 
1.97 
3.73 

1.91 
3.13 

3.05 
2.31 

2.05 y 
tr 

2.00 I) 

'2.24 9 

1.73 

2.95 0 

2.55 

2.14 
2.80 

1-54 
3-95 

2.13 
2.86 

2 -20 
2.55 

4 -59 
2.00 



Arme of atation. 

MaMen Bridge, (chimney of 
yellow Bwse at toll-gate.) 

Msldes (taU-apii church 
with clock.) 

Somemilk, (church on hill-) 

Somemille, (churchnear Mal, 
den bridge.) 

Latitude. 

0 I I ,  

42 21 56.27 

42 22 51.15 

42 21 a - 7 9  

42 2.2 55-34 

42 23 25-36 

42 25 58-8) 

42 23 48-92 

42 23 32.3 

42 25 36.a 

42 23 10.15 

42 23 05-41 

Longitude. 

0 I 0 

71 01 23-71 

71 01 50.68 

71 00 54.91 

70 59 35-29 

71 01 57.13 

71 03 36.93 

71 04 54.25 

71 03 483 

71 03 40.Z 

71 05 31.3 

71 04 15.6: 

Azimuth. 

0 * ,I 

2-354550 
315 40 49 

293 12 55 
326 43 40 

1% 24 10 
93 24 07 

87 36 43 
l28 10 05 

3 41 23 
554439 

271 F2 49 
23 57 44 

26.1 44 46 
336 08 50 

253 32 04 
183 29 12 

314 25 46 
30 18 31 

31 14’27 
253 33 la 
44 43 14 

241 50 52 

To station- 3aek azimuth. 

0 I I1  

106 51 42 
135 41 34 

118 16 03 
146 44 43 

335 23 33 
273 22 22 

267 35 12’ 
308 08 47 

183 41 11 
235 40 47 

97 29 20 
208 54 59 

&?J 47 03 
156 09 47 

73 33 37 
3 2.2 20 

134 27 13 
210 15 51 

211 12 59 
73 36 00 

2244056 
64 52 43 

Distance. 

Hetres. 
6067.9 
2153.3 

TB2 - 3 
3357.5 

3065.7 
3555-2 

3100 - 3 
3364.2 

6304.2 
9527-4 

13365.0 
11545.4 

4667.6 
4766.1 

32iB.9 
4320.6 

4149.0 
10914.9 

5729-7 
5731.8 

6687.3 
4159.3 

D h a e e .  

Yards. 
6635.7 
233.8 

7974-6 
4229.4 

.%2 - 6 
3337.9 

3390.4 
3679.0 

m . 1  
10418-9 

14615-6 
12625-7 

5104.3 
5212 - 1 

3587 -9 
4943.6 

4537-2 
11936-2 

6265-E 
6263.1 

7313-1 
4548.5 

mance. 

Mi. 
3.77 
1-34 

4.53 
2.40 

1.91 
2-21 

1-93 r-/1 
tr 

8-30 p 

2.09 

3.92 0 
5.92 9 

7.17 

2.93 
2-96 

2.04 
2.81 

2.58 
6.78 

3.56 
3.56 

w 4.16 0 
2-55 9 



Kame of station. 

Somerviue, (stone podor- 

bidfod, (Unitarian church.) 

Cambridgeport,(Universalist 

Cambridge, (LTnitarian ch.).. 

house.) 

church.) 

Latitude. 

0 I ,I 

42 23 58.44 

42 25 l2-00 

42 21 45.54 

42 22 26-72 

with Clock. )  

clock.) 

-w=%> ~ 

Cambridge,(&ptistchmh.) 

Longitude. -- 
0 I I, 

71 06 39.N 

71 06 35-21 

71 05 39.66 

71 06 49-76 

71 G6 46.70 

71.07 22.83 

71 07 22.53 

71 08 54x4 

i108 3-29 

71 08 52-03 

11 (19 24s 
\ 

-? 

42 22 32-44 

Azimuth. -- 
0 I 18 

24% 53 50 
12 31 54 

2.57 c3 11 
9 53 41 

50 31 30 
2x3 21 01 

247 51 50 
la la 18 

16 28 e8 
248 5’2 4‘2 

5 32 17 
254 42 02 

291 29 30 
2 31 27 

3 3  13 53 
!m 45 44 

210 21 32 
291 32 23 

240 1-2 49 
294 57 09 

241 57 24 
3x&wc25 

Back azimuth -- 
0 I ,I 

@ 57 17 
192 31 12 

107 06 36 
lS9 52 57 

230 3 08 
53 23 49 

67 55 24 
1% 17 41  

1% 27 31 
65 56 15 

185 32 05 
54 45 59 * 

111 33 27 
lS.2 31 14 

im 14 48 
98 50 43 

602935 
111 33 16 

60 17 46 
114 57 51 

68 a2 44 
\ 1?&?.01’35 

irs 
I 

Distance 

JfelTlS. 
7048.E 
6343.5 

r2t7.2 
s i%-3 

3597.9 
709x9 

730-0 
3748.0 

3937.3 
if.iO.0 

4343.5 
8343.0 

€540.0 
m . 5  

&?5.2 
le270 - 1 

117895 
1921 -7 

11w.9 
1’788.0 

11694.0 
3196 : 

r *  

Distance. Distance. -- I 
Y d S .  
7708.4 
71$6.1 

795S.1 
9610.3 

393.6 
i76 i -7  

&606.4 
4093.7 

4305.7 
s1ck.2 

4749.9 
9123.7 

9148.4 
10607 - 1 
9033.6 

1123.1 

1ZS2.6 
2101 -5 

1508 - 3 
1955 - 3 

l i p 8  -2 

H i h .  
4-38 
4.w 

4.52 
5.46 

2.24 
4.41 

4.81 

U 

2-70 $43 

2-33 

2.45 0 
4.81 9 

5.18 

5.37 
6.03 

5-14 
6.38 

7.33 
1.19 

7 2 2  
1.11 

7 -27 
1-99 



Chelses, (Cmhman's house 
cupola.) 

(%elsea, (Keptune House flag- 
staff.) 

Latitude. 

c I I ,  

42 ?2 46-59 

42 26 18.48 

42 27 15-60 

42 24 31-02 

42 24 57.3 

42 25 41.53 

42 26 08-70 

42 26 31-31 

42 2.5 07-21 

42 25 58.45 

42 28 05.18 

0 , 'I 

71 09 49-23 

71 00 52.08 

70 59 11.51 

71 00 05-22 

71 00 23.53 

70 58 25-69 

70 57 45.52 

70 5.5 3-98 

70 53 58.75 

70 53 3-26 

70 55 55.33 

0 , I  

2% 18 30 
324 54 14 

283 47 24 
11 58 58 

29 11 15 
299 39 53 

19 33 16 
65 59 54 

201 06 01 
309 51 34 

318 3a 33 
54 16 31 

0 16 01 
52 52 34 

314 33 56 
111 30 16 

50 18 29 
i9 08 37 

18 '20 11 
9 3 2 9 %  

454458 
334 w 49 

TO &3eOa- Back azimcth 

0 , I I  

it? 24 05 
144 55 40 

103 52 04 
191 58 32 

208 09 41 
119 43 25 

199 36 49 
245 58 56 

21 06 49 
129 53 19 

163 39 04 
'234 14 26 

lE?O 16 00 
S 2  50 03 

1% 6 00 
Bl 27 48 

m 12 55 
2.59 03 32 

19.3 19 54 
278 18 46 

225 41 12 
154 22 10 

Distance 

xctrcs. 
116S.C 
56%-7 

9767.4 
42.3 -9 

6750-8 
8270.5 

m.1 
2145-1 

4570.8 
46.16-7 

4427.4 
3216.5 

5179.3 
6436.9 

301 1-8 
5415-0 

11733.2 
i o m u  
1808.4 
27452.8 

lOr14.3 
6241.3 

Distance 

Iirrds. 
1-2724-4 
5574-7 

10631 - 3 
46% - G 
7 3 3 . 5  
9044.4 

9656.3 
2&6 - 9 

4998.5 
5081.5 

45x1 -7 
5706.8 

5663.9 
7039.2 

3293.5 
*1-7 

16139.1 
11514.0 

1'377.6 
2399.5 

11716.8 
m - 3  

Distance. 

.m:m. 
7 . B  
3.17 

6-07 
2.66 

4.19 
5.14 

5.49 p 

U 2.81 0 
2 . a  9 

1.33 

2.75 $0 
3.24 

3-22 
4.00 

1-81 
3-36 

9-17 
6.54 

- 1.12 
1.71 

h3 G.66 0 
3-89 4 



United States Coast Suttey.-Geographical €’&ions. Section l.-AIassochusetts Bay. Sketch A. 

Lynn, (West church turret) - - 

Lynn, (high IO&, pole near 

h e ’ s  Elill _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _  
d g - 1  

Coddon’s Bill. _ _  . . - - - - - -_  - 

Folly Hill _ _ _ _ _ _ _  ~ ____-..__ 

DanversKewMills,(tallspire) 

South Dmvers, (spire). - - - - - 
Upper Beverly, (spire). - - - - - 

Beverly, (powder-house) _ _  _ _  
Beverly, (spire with turrets) - 

0 I I1 

42 27 43.77 

42 28 03.00 

42 30 08.31 

42 30 57.25 

42 33 57.20 

42 33 13-80 

42 31 33.46 

42 3 28-79 

42-33 10-69 

42 32 49.17 

Longitude. 

0 P ,, 
70 57 15-92 

70 56 31.04 

70 57 33.37 

70 50 56.39 

70 54 27-10 

70 55 09-45 

70 55 19.47 

70 50 33-92 

70 32 12.03 

TO 32 22.40 

70 45 59.K 
t \ 

A Z i i U t h .  

cy I I1 

71 47 39 
5 0 5 5 4  

68 16 01 
11 22 12 

237 50 40 
142 53 13 

80 34 57 
223 59 43 

31 03 43 
319 05 30 

29 12 46 
37’ 04 40 

49 20 41 
2eo 30 57 

39 13 25 
43 41 @2 

52 32 01 
337 14 56 

55 04 12 
126 26 40 

63 I1 09 , 46w21 

Distance. 

Metres. 
2779.9 
8144.5 

3947 - 0 
8879.9 

22757.0 
19271.9 

9186-6 
14712.0 

8.241.7 
7344 -2 

e 3 1  -7 
7239.6 

4w9.9 
6106.8 

15143.3 
7030.5 

9242.6 
4464.2 

S659.2 
3535-4 

17741.a 
939Q -- 

Distance. 

l‘ards. 
3040 .O 
S96.6 

a 6 . 3  
9710.8 

21m.4 
21075.2 

30046.2 
16038.6 

9012.9 
8931.4 

7361.6 
7917.3 

407.0 
6673.2 

16560.3 
7743.0 

10107.4 
4W1.9 

9469 ~ 4 
3EW.J 

19401 .@ 
lozsy -1 

Ka 
0 

- c c )  

jistance. . 

Miles. 
1.73 
5 -06 

2.45 
5-52 

14.14 
11 -97 

5.71 m 
9.14 

5.12 0 

4.18 $43 
4 -50 

2.50 
3-79 

9-41 
4.40 

5 -74 
2-57 

5.35 
2-20 

I1 -02 
5 -83 

c 
4.56 9 



I 

Vw.-6 

Longitude. 

0 I I, 

70 52 07-a 

70 53 

70 54 11.6€ 

70 50 3235 

70 50 07-90 

70 52 52.65 

70 52 12.50 

70 52 42.35 

70 56 21.76 

70 53 09.71 

70 55 57.20 

I 

BzimntB. 

0 I I, 

663500 
140 23 57 

70 28 29 
2760638 

78 31 32 
2652 39 35 

87 12 23 
152 40 52 

94 05 16 
153 35 40 

lo6 31 10 
217 51 37 

101 53 43 
204 10 26 

109 15 31 
212 16 51 

158 48 40 
234 35 31 

103 33 30 
2-25 48 17 

3093533 
273 36 13 

To stafiorr- Ekk eZirmrth 
~ 

0 I I, 

246 31 19 
32022s 

2502550 
960821 

258 29 12 
82 41 47 

m m 3 8  
m4038 

274 00 15 
3333507 

286 31 Bo 
375256 

2875006 
24 11 18 

259 12 14 
32 18 03 

338 47 56 
51 39 15 

2833032 
45 49 47 

129 38 57 
93 37 14 

DiKtamx 

dldres. 

4982.9 

5695-2 
315 - 4 
4898.2 
4494.3 

9608.6 
1163-9 

10195 -6 
2488.1 

6686.3 
4323.5 

7697.5 
4242.7 

7038.2 
4529.9 

4143.8 
9219.8 

6191 -8 
4244.2 

8909.8 
2058-9 

- 
8o99.a 

Di&m%e. 

Yards. 
8856.8 
54&9-2 

8228.1 
4063-1 

5137.9 
4914 - 8 
10507.7 
l272.8 

11149.6 
2720.9 

7311.9 
4728.1 

8418.0 
4639.7 

7696.8 
4953.8 

4531 -5 
10148 - 1 
6171.2 
4641.3 

97.43.5 
2251 -6 

. ._ 

h 

dhi. 
5.03 
3.10 

3.54 
2.31 

2‘92 
2 A  

0.72 

6.34 5 

4.16 
2.69 

4.78 
2.64 

4.37 
2.82 

2-58 
5.51 

3-85 
2-63 

5-!37 ,ut 
U 

1-55 p 

5.54 g 
1-28 * 



X8me of station. 

Coney Island, (flag) __. . _ _ _  - 4.2 31 40.97 

Bowditch's Ledge, (bacon).. 42 S 23.46 

Xon% Gooseberr); (flag) .... 42 9 3-06 

fX&iland,(poleonesstrock) 42 30 3-63 

CatIdand,(flag-staE) - _ _ _  - .- 42 30 43-59 

4 CAPE &W. 

. Broap'sHiu -...I - -  .*.. ..-- 42 36 43-80 

4% 32 09.61 

!I'HOXPSO~'S HUL _ _  -. . _ _  - 42 36 40.q 

Ip;Lancl Li&t - - - -. . -. 

Longitude. Azimuth. 

'105354.37 435035  
1% 03 45 

7'0 50 14.81 24 10 05 
120 52 20 

46 43 21 
P23 59 50 

52 57 23 
109 11 P2 

n 11 05 
114 19 24 

103 15 9 
127 35 09 

70 4831.1 9 3 2 9 0 4  
E6 53 21 

-- 
0 I 't 0 I #I 

70 49 53.64 

70 45 22.03 

70 47 18.00 

70 &3 23-84 

rn 
70 43 M --. -. .. 
705028.87 2 7 0 3 1 2  

98 31 06, 

Ms 53 33 70 46 50-08 
\ 75 45 49 

TO &ttio~- Back azimuth. 

0 J 3 1  

223 43 07 
338 63 23 

204 09 37 
300 49 a5 

226 42 S 
303 56 45 

2.32 &5 s9 
2890304 

257 08 37 
294 14 32 

283 13 54 
307 31 03 

278 27 28 
306 49 22 

_ _ _  .. .- 
90 43 57 

258 20 34 

2 8 5 5 %  
2553834 

I 

Dishmce. Distance. 

Metres. Yards. 
-___ 

P213.2 7893.6 
1997.3 213.2 

2318.0 2531.9 
6703.5 7330.9 

1967.2 a n . 3  
7522.4 8226.3 

4414.0 4822-0 
S15.5 9640.4 

5112.0 S90.3 
10739.5 11744.4 

35TI.2 3911.9 
10454.5 11432.7 

380.8 3587.8 
10062.3 11003.8 

.... -.- -.... - -  
9592.3 10489.9 
21535.1 m . 8  

9531 -7 10423-6 
15151.3 1Bj69.0 

istaoee. 

Ilfiles. 
4.43 
1.24 

1-44 
4-13' 

1-22 
4-67 

e-74 
5-48 

5-38 0 a 
6-m 

kzs $q 
6.50 

2.04 
6 -25 

..-, 
5.98 

33-36 
5.92 
9.41 

3-35 
.am 



Latitude. 

42 33 56.88 

42 33 59.38 

42 30 07.45 

0 I ,, 

42 42 17-29 

42 40 51.29 

42 39 53.65 

42 39 27.63 

42 37 40-99 

42 39 22-83 

42 36 09.&i 

42 38 09.08 

Lo&nde. 

0 t ,, 
70 49 6335 

70 43 00.78 

70 46 10.24 

70 53 12.04 

70 47 13.34 

70 45 19.65 

70 39 57.15 

70 38 37.21 

70 31 44.S 

70 38 17.45 

70 34 g.06 

Bzhnotll. 

0 r ,t 

17l 11 25 
240 19 04 

57 05 51 
109 03 58 

103 15 44 
211 07 19 

307 5.5 59 
14 51 30 

108 02 21 
326 28 11 

112 -26 41 
336 55 52 

104 36 40 
96 16 08 

116 35 30 
151 02 46 

57 20 03 
205330 

187 10 00 
17D 54 10 

116 36 50 
81 26 47 . 

Ehck szimnth 

0 t /, 

351 11 02 
60 20 52 

237 03 17 
2 8  01 05 

233 1-2 31 
31 09 27 

128 05 35 
194 48 34 

287 58 17 
146 30 44 

292 21 21 
156 56 47 

284 31 44 
276 12 29 

2% 29 40 
331 01 53 

237 16 10 
200 52 54 

7 10 21 
3505358 

2963434 
2a23F 

Distaee. 

Metres. 
5‘211.4 
4187.2 

6231.6 
6115.6 

8710.4 
8360.4 

16881.2 
23266.2 

ej84-3 
9297.4 

Il63!3.5 
6492-5 

10261.6 
7351.6 

13139.3 
3760.4 

% ! . O  
3262.8 

6000.3 
a 7 . 5  

508-2 ~ 1 
Sl.9 A 

-- - 
DktSkCXF. 

fads. 
5699.0 
4579 ~ 0 

6814.6 
6637.9 

7338.3 
a 4 2  -7 

1E467.3 
25443-2 

m-5 
10167 -4 

12118.8 
7100.0 

11221 -8 
8079.5 

14368.8 
4012.3 

10166 ~ 9 
3677.5 

6561.E 
3113.1 

5557-6 
6353.9 

- _ _  

- 
h e .  

im?.s4 
3.21 
2.60 

3-87 
3.80 

4-17 
5.19 

1Q.49 $@ 
14 -46 

tj 

7-23 fo 

5.34 0 
5.78 $? 

4.04 

.6-31 
4.59 

6.49 
2.34 

5-18 
2.09 

3-73 
1-77 

3.16 w 
3-61 ,kp 



Name of statim. 

Annis-sqnam Viiage (pole on 

Lane's Core Church.. .-___- 
rock.) 

0 t ,# 0 t ,, 
42 33 10.95 70 34 10.46 

42 38 19.42 70 34 09.83 

42 38 04.33 70 33 38.13 

i 
42 37 39.76 ' 70 35 10.60 

42 39 42-50 70 34 57.96 

42 40 57.12 70 37 25-60 

Azimuth. 

0 , I /  
114 23 09 
83 10 19 

111 49 01 
47 24 31 

113 20 36 
605925 

56 56 16 
22% 54 46 

805509  
124 25 01 

321 34 17 
82658 

103 25 45 
93 25 14 

97 21 29 
324 18 12 

91 51 14 
89 49 48 

mss22 
2872253 

To station- Back azimuth. -- 
0 , ,I 

Poole's Rill - - _ _ _ _  .__ _ _ _  _._. 
Thatcher's Island - ._____ ___. 

294 25 44 
260 10 09 

Poale'sHill __.__.______ _ _ _ _  
Beacon Hill _ _ _ _ _ _ _ _ _ _ _ _  .___ 293 17 49 

240 56 16 

Poole's Hill _ _  ..__ ___.__ .___ 
Andrews' Point _ _ _ _ _ _ _  ._____ 

260 53 16 
304 23 21 

Thatcher's Island _._____ _ _ _  - 
Poole's Hill __.__- _ _ _ _  141 36 19 

189 26 45 

Distance 

MetnS. 
5357 - 2 
337.9 

5265.0 
471.4 

6113.8 
$219-4 

5081-7 
1376.4 

3842.9 
4074 - 3 
tX17.1 
2941.5 

9344.2 
6513.7 

6915.6 
3952.8 

11358.2 
8379.9 

5231.1 
4951.8 

5alI A 

-- 
D*&+lZlcS. 

Yards. 
58j8.6 
369 -5 

5760.9 
515.5 

6685.9 
1960.5 

5556.2 
1505.2 

4202.5 
4455.5 

1236.3 
3216.7 

10218.5 
7123.2 

mM.7 
4322.7 

12221 -0 
9710.8 

5720.6 
5415.1 

5479 3 
%16 2 

Mh. 
3-33 - 
0 -21 

3.26 
0.29 

3-a0 
4.57 * 

3.16 
0.86 

e 9-39 0 
2.53 p 
4.11 w- 
1.83 - 
5-81 
4.05 

4.30 
2.46 

7-06 
5.52 

3 -25 
3 -08 

3 -11 
1.a 



t I 
Name ofstation. ‘ Latitude. 

0 , ,, 
42 36 58.57 

42 36 57.63 

42 39 34.94 

42 8 14-20 

42 41 05-63 

42 40 51.32 

42 41 04.94 

p393ol2 

42 36 04.78 

42 37 09-52 

42 37 58.08 

0 , /, 
70 39 04-48 

70 43 20.00 

70 42 47.75 

70 44 19.71 

70 45 38-76 

70 49 50.60 

70 45 46-17 

70 49 04.74 

70 39 36-39 

70 37 05-38 

70 46 2-01 

Azimuth. 

0 t It 

a3506 
3243003 

143 37 24 
873225 

9 38 45 
301 36 40 

71 41 17 
3375508 

340 01 01 
3485545 

63056 
311 36 20 

78 01 24 
38 39 23 

2% 21 24 
251 55 01 

204 25 43 
265 00 45 

243 16 44 
41 44 45 

170 0 59 
232 53 01 

To station- Back azimuth. 

0 t I ,  

a3208 
144 30 35 

3233445 
2672734 

189 38 18 
121 39 30 

251 37 07 
157 55 43 

160 02 30 
168 55 57 

1s 30 30 
131 41 39 

2580025 
218 36 11 

452239 
81 57 33 

242623 
85 01 38 

63 18 33 
221 43 56 

3500031 
72 57 30 

Ilierns. 
6032.5 
1345 - 9 
8956-6 
97B2.9 

5473.8 
670.2.8 

SI51 -7 
3135.2 

f320.6 
2264.8 

7686-4 
11664.2 

2028.6 
10313.9 

3564.5 
5176-6 

3260.5 
1806.2 

4 W - 6  
2467 -0 

54B.6 
9408.9 

Distance. 

Yarrls. 
6597.0 
2018.6 

9794-7 
10693.3 

5986.0 
7330.0 

9690.9 
3428.6 

9j36-6 
2476.7 

8405.5 
12155.6 

2218-4 
11279-0 

3893.0 
5661-0 

3565-6 
1975-2 

4471 -2 
2697.E 

5931 - 4 
l(a892 

- 
>iistance. 

M i .  
3.76 
1.15 

5.57 
6.08 

3.40 
4.17 

-- 

5.51 
1-95 

U 5.42 0 
1.41 

4.76 
7.25 

1-26 
6.41 

2.22 
3.2.3 

2.03 
1-12 

2.54 
1.53 

E3 3-37 * 
5.85 w 

2 



__ 

Name of station. 

187 19 52 
WI 26 41 

225 21 4.1 
213 56 21 

163 01 12 
306 18 36 

103 23 44 
72 35 45 

Jhghm, (Xethodist church Butler'sHjll______._____ _ _ _ _  
Rnilcut Hill _____.._________ 
Thatcher'a Island .. - _ _  _ _ _  - -. 
BeaconHill _____. ._________ 
-4ndrews' Point _ _ _ _ _  _ _  _ _  _ _ _ _  
Thatcher'# Island _. - - .__ ..__ 
Andrews' hint __.__-_ _._._. 
Poole'a Hill .____. _ _ _ _ _ _  _ _ _ _  

~atitude. 

0 I N 

42 8 59.a 

42 38 02.97 

42 34 47.24 

42 39 26.93 

42 40 18.38 

42 51 55.18 

42 46 11.82 

42 46 05.74 

42 48 29-67 

Longitude. 

0 8 ,I 

70 46 43-33 

70 40 11-91 

70 39 3.72 

70 36 48.51 

70 33 44.74 

70 55 51.76 

70 58 10.70 

70 50 39.81 

70 52 02-66 

\ -lo =I 

314 02 37 Thompson's Hill _____.______ 
1W 47 17 Tiiton'sHil l____________ __._ 

O " '  i 
Back azimuth 

0 I /, 

134 04 49 
348 46 57 

72002 
107 27 45 

33 57 1'2 

243 06 47 
126 20 13 

283 21 14 
252 33 03 

48 25 12 

148 56 31 
203 5u 45 

15 55 17 
91 05 30 

3% 09 15 
154 11 16 

2452 58 31 
im 48 27 

163 16 33 
,=a355 

Distance 

Metres. 
6194.2 
3512.7 

2633.4 
2261 - 5 

9378 - 3 
3MP-9 

%OS ~ 1 
4055.4 

5163-4 
5784 - 1 

32985-6 
28514.3 

11016.1 
10'251 -5 

1 m - 2  
10759.0 

9335.8 
11603.3 

3575 .c 
L %vag.( 

Distance. 

Yatds. 
6773.8 
8541-4 

26-79 - 8 
2473-1 

1wxi.a 
3360.4 

3180 -2 
4134.9 

5652.0 
6259.7 

3W72.l 
31 18.2 - 4 

12046.9 
11110.7 

14191.5 
11787.6 

10.264 -0 
P26iQ.O 

3910 9 
I W  .I 

Xstance. 

Mia.  
3.85 
2.16 

1-64 
1.41 

5-83 
1.91 , 

1-81 9 
2-52 

tj 3 - a  0 
3.56 p* 

F 
20-50 
17.7.2 ' 

6.w. 
6.SL 

8-06 
6.70 



Name ef strtticm. 1 Latitude. 1 Longitude. - 
Nesbarfport,(Pleasantstreet 

BelIdeChnreh __.._ ..____ 
church.) 

: 

Byfieid C%m&. -. . - -. . - - - - 
&wleyChnrch 42 42 57.17 70 52 21.29 

Torn Farm, (tree on). -. - - - 70 W 30.99 

Orplur6ora ._____._________ 42 M 15-22 70 52 33.91 

42 44 17 -17 70 65 32.76 

42 43 02-06 

Dummer Academy ___._..._ 42 45 14.42 . 70 53 38.50 

Bowley bfarah -.._ ...._ .___ 42 44 35-91 1 70 49 55.22 

Little Hi& Old Town ...__._ 42 46 23-03 70 50 11.13 

I 

Plm Island Eabt Light .-.. 42 48 25.10 70 48 40.W 

Bzimnth. 

0 t *I 

339 04 18 
64 13 09 

329 22 50 
52 35 02 

30 rn i a  
160 12 30 

134 34 54 
243 16 36 

l27 06 53 
201 3 7  41 

69 21 50 
177 58 31 

13 24 48 
315 11 33 

353 4.2 54 
167 ti2 00 

331 59 47 
I59 54 58 

135 40 31 
50 4‘2 34 

109 08 36 
91 51 00 

Distance. 

Hetru, 
4983.5 
9573 - 1 

6424-2 
G85-4 

8304.5 
3690.7 

5040-8 
7456.0 

9060.3 
6259.1 

3916.3 
5670 - 8 

3740 -7 
8460.4 

5497.5 
9095.7 

7848.3 
2951-3 

9475-7 
m . 3  

9193.5 
.4600.8 

Distance. 

Yam’s. 
5449-8 

10463.9 

7025.3 
9607.5 

9081.6 
4036.0 

55P2.5 
8153 - 7 

1 W . 3  
6344.8 

4232.8 
6201 -4 

4090.7 
9252.0 

6011.9 
9946.8 

8582.7 
3227 -5 

10362 -4 
921-1 

19053.7 
’ M13l.3 

Mi&* 
3.10 
5.95 

3.99 
5.46 

5.16 
2229 

3-13 9 
4.63 

6.19 3 
U 

3.89 9 
2-43 
3.53 

2.33 
5.26 

3.42 
5.65 

4.88 
1.83 

5-89 
0.52 

5.71 
2.86 E;i 



Name of station. 

Plum Islaud West Light - - - 

Plum Island (I). - - _ _  - . _ _  
Thompson’s Hotel, Plum 

Thompson’s Flat _ _ _ _  _.____ - 

Wood’s Hotel, Plum Island -. 

Piurn Island (2) _ _ _ _  ___. ___. 
East end of Barn, Plum 

Salisbury Church. - - - - . . . - -. 
Seabrook.. -. . . .-. _ _  - .. . . -. 

Islaud. 

IEllUld. 

Hampton Falls ___._.______ 
Salisbury Beach.. . _- - . - - - - 

Latitude. 

0 t 1: 

42 48 25-08 

42 46 35.20 

42 47 55-32 

42 47 55.34 

42 45 22-01 

42 44 25.95 

42 43 00.18 

42 50 32.20 

42 53 35.16 

42 54 42.55 

42 50 47-25 
\ 

Longittide. 

70 48 45.62 
0 I If 

70 47 56.60 

70 48 27.46 

70 45 27.50 

70 47 54.48 

70 47 12.65 

70 46 30.38 

70 51 17.89 

70 48 45.45 

70 53 30.W 

7Q 48 45$-34 

azimuth. 

0 , I1 

109 24 30 
91 54 43 

420355 
la 20 54 

125 56 14 
3523909 

113 40 02 
192 19 e2 

353 36 16 
109 45 39 

0 08 20 
123 11 33 

13 49 21 
135 17 -25 

7” 53 51 
353 59 31 

31 24 12 
12 26 16 

302 41 30 
350 07 17 

17 (ys 30 
17B 4% aa 

To statim- Back azimuth -- 
0 I ,, 

289 20 14 
VI52 W 

2220026 
302 18 07 

305 51 07 
17’2 39 59 

293 35 33 
W2 16 36 
173 36 44 
289 43 47 

180 os 19 
303 09 12 

193 48 52 
315 14 36 
259 51 18 
173 59 57 

ai i  ai 58 
19.2 24 58 

122 44 45 
170 08 17 

197 04 10 
‘a%%&% 

DiStmlX. 

Metres. 
9074 - 1 
4474 -2 

10713.6 
6616.9 

12623-0 
13191.5 

9795 * 5 
5003.1 

8405.3 
3993.4 

6823 - 1 
5627.3 

4095.54 
m . 5  

5184 -8 
W - 0  

8593-1 
12070 - 0 
7694 -7 
11671.6 

9086 -6 
31QM 

Distance. 

Yards. 
9373.2 
4m2.9 

11716.1 
7236.0 

13804.1 
14425.8 

1W15-4 
5471.2 

9191.8 
4361.1 

7242.8 
6153.8 

4478.4 
Ew13.6 

5670.0 
9040.5 

9402.6 
13199.4 

8414.7 
12773.9 

9936 -e 
3331 -: 

Ei - c n  
)istance. 

M i b .  
5.64 
2-78. 

6-66 
4.11 

7.84 
8.20 

-- 

4-12 w 
3-50 

2.54 
5.01 

3-22 
5-14 

5-34 
7.w 

4 -7a 
7 -2s 

5 -65 
1 .%a 



Latitude. I Name of station. 

Salisbuq Marsh, (flag) _ _ _ - - -  

Salisbury Powderhouse. - - - - - 

West W b u r y  Church..-.. 

, 

BaWs Hill .___-___________ 

Great Boar’s Head ________. 

0 I I t  

42 51 05-04 

42 51 243-27 

42 50 37.81 

42 52 14.04 

42 55 03.61 

POrnMOL?JTi EN- 
T U C E .  i 

M e 0  of shoals, Hog Island.. 

Pulpit Rock -_.. - ____. _ _  - -. 
Newcastle. - - - - _ _ _  - _ _ _  - _ _ _  - 
WhiteIsland Light......-.. 

42 59 13.q 

43 01 56.74 

43 03 35-31 

42 58 00.40 

Longitude. 

0 I / I  

70 49 50.56 

70 54 30.30 

70 54 40.15 

70 53 11.52 

70 47 24.83 

P 

70 36 29.4 

t 
70 42 47-43 

70 42 59.32 

70 .f- 

0 J I t  

210 04 19 
2893048 

192 11 46 
27 45 57 

25 15 16 
143 34 47 

174 32 48 
31 54 42 

20 50 00 
272727 

12 52 59 
1% 19 49 

1% 48 24 
300 30 14 

354 49 15 
312 27 01 

199 45 39 
16s 55 06 

To station- Back azimuth 

0 , 1: 

30 05 03 
109 31 34 

12 12 27 
207 43 27 

205 15 01 
3233354 

354 32 37 
211 53 26 

200 49 05 
207 24 18 

19-2 48 14 
316 16 36 

54928  
120 34 31 

174 49 23 
132 31 27 

19 46 03 
348 52 17 

Distance 

Ndm. 
2949.2 
1643 - 1 
6385.7 
10753.4 

1200.1 
2966.9 

4603.1 
4775 - 7 
5144.8 
13681.4 

42819.2 
26990.2 

21281.3 
9910.0 

3053.8 
11931 -0 

236% -4 
29001 -7 

Distance 

Y U d .  
3225.2 
1796.8 

6983.2 
11759-6 

1312.4 
3244 -5 

5033.8 
5223.6 

5626.2 
14963.1 

46925.8 
29515.7 

23272.6 
10870 - 1 
3339.5 
13102.1 

2605.3 
3172!2.0 

Distance. 
-- 

wz. 
1-83 
1-02 

3.97 
6-68 

0.75 
1.84 

2.86 
I%, 

2.97 tj 
3.20 ,o 

0 

c13 
8.50 

26.61 
16.77 

13-22 
6.18 

1.90 
7.44 

1.48 
18.06 



E t4a:ted States Coast Suruey.-Geograph&E Positions. Seotzk €.-Sac0 Iziw to Cape EEizdeth. Sketch A. 

COAST FROM SAC0 
RIVER TO CAPE ELI- 
ZABETH. 

MOURT ISDEPEKDEXCE ____-. 
0 t 0, o t  1 1 4  

43 45 8.17 70 18 53.q 

Azimuth. 

0 r rr 

60 54 21.3 
26 55 49.0 

116 00 38 
la2 55 06 

187 51 28 
353 05 18 

21 09 41 
142 45 55 

254455  
30 06 28 

56 56 46 
137 59 13 

164 03 291 
3% 10 14 

16 02 29 
349 07 49 

156 49 13 
75 46 31 

305 18 39 
via ia 05 

~~~ 

To station- Back azimuth. 
- -  

0 I 18 

240 36 56.2 
206 do 27-6 

2!6 44 10 
25600 

7 53 06 
173 06 02 

201 oa 25 
3M 43 55 

205 41 47 
210 04 36 

236 53 46 
317 58 05 

344 01 39 
146 12 48 

196 01 57 
169 08 25 

336 44 49 
2554229 

lZ5 52 48 
, 49 21 31 

Distance. 

hf&WS. 
3B50.1 
6G699-e 

35805 - 3 
34646.2 

23174.5 
11730.9 

6960.9 
6474 - 7 
14191 .a 
727’4.0 

7008.9 
3322.5 

13022.8 
8966.6 

3797.5 
6229-6 

21730-8 
P2133 - 1 

lao32.l 
, -- 

~ 

Distance. 
- _- 

Yards. 
42465.3 
12895.9 

39155.6 
37W.O 

25342-9 
l m - 6  

7612-2 
7MO - 5 

15519.7 
r9A-6 

7664:7 
3633.4 

14241 -4 
9305.6 

4152.8 
6812.5 

23764.1 
13268.4 

10q1 J 
, 9682- 

c -  

)istance. - 
M i .  
24.14 
41 -44 

22.25 
21.53 

14.40 p 
1-29 

4.32 

8-82 Fa 
4.52 

4.35 
2.06 

8.09 
5.57 

2.36 
3.87 

13-50 
7 -54 

6 -23 

C 
4.03 g 

, 5.a 



Kame of station. 

Hue Point Hill, (tree). - - - - - 

Staples' Boarding-home - - - -. 

BamIsIand,(tall tree) .-----. 

Stage Island Xonmnent.. - - - 

Beacon on pier, month of 

Biibk&rd, (tall spire) ______. 

HKbba~d's Pomt, (house) - - . 

Saeu river. 

Pool, (cupola of OM ware- 
home.) 

Frout'sKeck, (I&by'shoose) 

Wood Island Liglu.. _ _ _ _  _ _ _  
Richmond Island, (barn on) - 

Latitude. 

0 I ,, 

9% 3% 
43 31 02.8 

43 28 00.23 

43 27 22-82 

43 27 42.27 

43 29 30.13 

43 33 19.04 

43 26 47.28 

43 8 53.64 

43 27 23-01 

43 32 3613 

Longitude. 

c , I I  

i 0  22 21.31 

70 21 04.95 

i 0  20 4592 

70 21 53.18 

70 27 11.41 

70 17 21.19 

70 20 59-02 

70 18 53.23 

70 19@-95 

70 13 54.98 

azimuth. 

--0 - , -.IF.." 

35234-18 
131bb4Bttc194 
201 06 38 
339 29 11 

330 52 31 
178 40 42 

210 42 41 
176 31 06 

224 16 10 
184 54 14 

2295507 
297 29 F2 

17 46 23 
13 34 29 

m 22 47 
178 17 04 

125 57 53 
315 23 44 

166 58 51 
218 08 11 

1.2 58 05 
95 40 33 

To statiou- Back azimth 

-.e- # . - f I ,  

772  R, 
21 07 24 

159 30 40 

150 53 08 
358 40 35 

30 44 21 
3563046 

44 18 36 
4 54 41 

49 59 13 
117 34 11 

197 44 26 
193 33 48 

2 8 2 4 3 6  
358 16 53 

305 56 25 
165 24 07 

346 57 35 
38 11 56 

I92 58 02 
275 35 30 

364.0 ' 398.1 
9918.2 1 l W . 3  

Distaoee. 

2.58 
5-16 

1.52 
5.91 

3.98 9 
3 

6.64 

4.26 0 
6.21 9. 
8-60 $9 
6-61 

7.81 
3.51 

4 -68 
7 -31 

2-44 
1.83 

6-79 
7-37 

0.23 
6.16 (0 



!3 United States Coast S u ~ . - G e o p u p h i c d  Posibdons. Section I.-Saeo River to Cape Elizahh. Sketch A. 

Name of station. 

lCchmond Island, (Dr. Cnm- 

Cape Elizabeth West Light. 

mings' chinme?.) 

Cape Elizabeth East Light. 

Jordan's Barn, (pole on east 

Yellow House, (west bane of 

end.) 

Grandy hill.) 

Mount Misery - _ - _  - --.- ---. 

SmtbmyHiU, (Waterhonse'i 
house.) 

Bennett's House, (Bman's 

Spuruink Church _- - - - -  _ _ _ _  
Hi.) 

Latitude. 

0 t P, 

43 32 37.91 

43 33 49.81 

43 33 56-30 

43 33 21.85 

43 33 24.91 

43 35 45.75 

43 39 54.04 

43 35 13-84 

43 34 45-47 

43 33 E?As 

'bngiigde. 

70 14 V2-79 
0 6 It 

70 11 49.43 

70 11 40.86 

70 14 10.21 

70 15 40.76 

70 13 29.94 

70 14 34.31 

70 21 51.01 e 
70 14 46-80 

70 15 w.56 

A Z i i U t h .  

0 / 8 )  

95 33 50 
346 32 16 

48 01 26 
88 26 08 

47 44 46 
862027 

45 13 42 
E7 31 32 

32 17 20 
186 13 04 

7 47 07 
65 28 49 

347 42 45 
35 40 51 

283 Q2 9- 

%iZ@? 
~ 0 4 %  

.&KwLaL 

177 01 30 
2% 59 15 

316 06 39 
140 47 43 

~ 

To station- I Back azimuth Distance. 

hfefn?.?. 
97'40.5 
40-2.1 

3900.7 
512j.O 

4177.5 
5326.4 

7908 - 5 
9536.6 

6702.3 
630.5 

6245.1 
11W.5 

7831.1 
15407 -8 

8810 - 1 
10020.6 m 
1792.7 
2677.5 

rn -1 
. la9 .? 

Distance. 

Yards. 
10651 -9 
439.7 

4265 - 7 
5604.6 

4568.4 
5624.8 

8648.5 
10428.9 

7329.4 
689.5 

6629.5 
12781 - 1 
8570.4 
16349-5 

9634.5 
10958.2 

1960-4 
. 2928.0 

219.3 -8 
14&3 -3 

Y i c e .  

1yilcs. 
6.05 
0 -25 

2.42 
3-18 

2.59 
3.31 

4.91 
5.93 

4.16 0 tl 
0.39 p 
3-88 p 
7.26 

4-87 
9-57 

5.47 
6-23 
/./ff 

1-11 
1-66 

1-25 
0-82 



A. 

I I I 

0 ' "  0 / N 0 I */ 
HighHeadPomt,(signal) _ _ _  43 33 3-30 70 11 58-75 53 17 05 

952237 

Bam Icsky113, ($pal mouth of 43 32 58.77 70 15 16.43 300 &, 
Spnmmk mer.) 161 34 20 " 

To station- 

0 I I, h f a a  rd. mi*- 
233 15 42 3357.0 3671.1 2.08 
275 2006 4935.5 5397.3 3.07 



Ut&& States Coast Sumy.-Geigraplticul Pos&ms. Section I%-Primary Stations. &&h B, No. 2, 

Name of station. 

FIRE ISLAYD BASE, East en( 
(Long Island,) \Vest ten, 

Wand's Hill _ _ _ _ _ _  _ _ _ _  _ _ _  

Latitude. 

0 I n  

40 40 00.83 
40 37 47.14 

40 50 39.21 

40 48 52.69 

41 I5 35-41 

41 12 47.39 

40 47 52.89 

41 06 10.65 

41 06 33.91 

40 52 34-18 

40 22 23-771 

Longitude. 

0 I N 

73 0.2 59.60 
73 13 31.74 

73 01 3-99 

73 25 1225 

73 14 41.16 

73 28 21.61 

73 33 02.17 

73 40 6-79  
i 

73 48 18.96 

74 10 52.41 

14 13 %-a6 

Bzimuth. 
~~ 

c I II 

___-. .-_. _-_.  
252 53 36.6 

5 33 5 . 0  
32 53 37.1 

rn 33 43.4 
318 55 -B-2 
264 1'2 l2.9 

338 18 46.5 
16 39 33.0 

254 44 45.3 
354 16 26-4 
317 24 59.0 

196 20 42-2 
264 a6 10.0 

233 13 55.9 
355 a6 31.4 
326 47 32.4 

273 31 20-4 
3JI 18 04.2 

210 33 51.2 
230 28 01.6 

IS3 35 24-41 , ' 2&2%*3 iA  

To statiou- Back azimuth 

0 I I t  

-.- _ _ _ _ _ -  _ - _  
'i2 59 49.3 

185 32 41.7 
21'2 43 30.5 

117 4s 13.1 
139 03 45.3 
E4 27 37.5 

158 27 20.9 
196 32 35.6 

74 53 46.1 
174 18 30.7 
137 42 31.7 

16 27 03.1 
8 4  14 33-1 

53 21 39.4 
175 07 52.4 
146 57 18.1 

93 36 44.6 
157 24 48.4 

50 48 39.0 
loo 49 30-0 

337 02.1 
46 46 '35-5 

Distance. 

&&res. 

14359.0 
_ _ - _  ._._ 

197a3.i 
m . 3  

35304.5 
27198.5 
33295.5 

49641.6 
51589.4 

19594.4 
44476.9 
55510.4 

48052 ~ 4 
1819.1 

20475.6 
33s3.3 
352255 

i i ~ i ~ 4  
37465 - 1 

40E182.9 
46962 -6 

~949 -a 
~ \--A 

Distsnce. 

lk'asds. 

15374-5 

21634.2 
30975.7 

38607.9 
29743.7 
3641'2.0 

54286.5 
56416.6 

21646.6 
4 m . 6  
60704.5 

52548.7 
19S3.3 

22391 -5 
37163 ~ 1 
41809.9 

12607.1 
40969.7 

44708.4 
51356.9 

611&.7 

-....-_. 

: 7.w3-1 

_I 

12.29 
17.60 

541.94 
16.90 

11 -27 

12-22 
21.12 
23.75 

7.16 
23.B 

25.40 
29.18 

34.m 
42 -64 



Latitude. 

0 r 1 )  

40 41 19-44 

40 14 45.43 

40 22 00.56 

40 07 09-59 

40 15 00.50 

40 00 06.12 

40 08 28.97 

39 47 51.03 

39 .58 22-i5 

39 50 43.14 

Longitude. 

0 , I1 

74 21 05-44 

74 27 06.10 

74 43 06.14 

75 34 &.os 

74 54 54.37 

74 46 59.70 

75 06 &2-79 

74 59 16.50 

75 22 54.41 

75 29 a5.98 

Azimuth. 

0 , II 
253 26 3 - 9  
342 39 56.7 

189 46 f8-1 
233 55 39.3 

220 5327.8 
390 32 22.8 
268 51 57.9 

156 14 04.5 
216 54 16-5 

232 10 12.8 
296 34 50-2 

l a 4 4  22.8 
233 30 05-5 
157 52 33-6 

299 41 34.4 
232 33 57.4 

217 36 08.5 
165 51 49.9 

266 12 16.0 
299 52 35-G 

276 57 01.7 
221 55 43-7 

To @tation- Back azimuth 

0 I I 1  

78 54 36-9 
I62 44 57.8 

9 50 12.2 
54 04 32-3 

41 07 46.1 
120 42 43.8 
89 11 13.5 

336 08 33.1 
36 59 04-9 

52 17 50.9 
116 47 58.2 

7 46 53.5 
53 38 w.0 
337 47 27-7 

119 53 50.2 
52 41 03.8 

37 4401.1 
345 47-23.9 

86 35 23.6 
120 VI 44-2 

97 16 07.7 
31, 59 42-1 

DistanCe 

a&zs. 
618TA.O 
36635.8 

49891 - 0 
24048-4 

47366-7 
26342.5 
42091-3 

30034-9 
17590 - 5 

21153.1 
32333-9 

4G912.6 
21990.8 
29784.1 

31209.1 
19332.3 

28739.0 
39375.9 

51'215.8 
33898-4 

42882.8 
16670.5 

Distance 

Yards. 
67585.9 
40118-5 

54559.3 
26298.6 

51798.8 
m - 4  
46329-8 

3845.3 
39236.5 

23132-4 
35359-4 

44740.8 
23993 -5 
32371.0 

34m.7 
21753.6 

31318-7 
4 m - 3  

56008.1 
42538.1 

46895.3 
lw-4 

Distance. 

a&. 
33-40 
22-80 

31 -00 
14.94 

29-43 
16-%7 
26-15 

18.66 u 
10-93 0 

13.14 *- 
20.09 

25-42 
13-66 
18.51 

n 
CP. 

19.39 
12.36 

17.80 
24 -47 

31.82 
M.17 

26.65 w 
10.36 y4, 



UnGcd Staies Coast Survq.-Gw~aphiuil Po&s. SwtiOn IX-Prima?y Stations. Sketch B, No. 3. 

Name of station. Latitude. 

0 # I# 

39 43 17.44 
1 

39 31 45.74 

39 42 43-12 

39 32 23-56 

39 35 33.46 

39 22 49.69 

39 25 00.57 

39 11  51-33 

39 18 37.02 

Longitude. 

0 I I ,  

75 I8 30.36 

75 22 33-40 

75 42 20.8 

75 43 35-69 

75 59 57.25 

75 31 23.39 

75 19 56.46 

75 22 52.73 

75 08 03.49 

Bzimutb. 

0 # ,I 

132 19 20-0 
167 20 21.4 
252 49 10.9 

165 06 10.7 
195 10 47.2 

268 05 37.3 
305 29 29.8 

272 06 14.9 
185 20 39.4 

242 CB 19.4 
283 57 01.2 

217 25 20.0 
135 $22 08.3 

163 18 14.0 
76 15 48.5 

148 57 55.7 
189 49 39.9 

124 47 10-0 
59 40 26.6 

To station- Back azimuth 

0 , // 

312 12 33.3 
347 17 32-2 
73 01 29.0 

345 02 00.0 
15 13 22.2 

89 20 51.3 
125 42 01.0 

92 19 35.6 
5 21 27.2 

62 20 33.5 
104 07 26.3 

37 30 56.8 
315 14 22.7 

343 16 34.2 
256 Os 32.5 

328 52 32.3 
9 51 31.5 

304 39 37.8 
239 31 03.9 

Distance 

.Metre.% 
20435.9 
28585.5 
28729-6 

36300-7 
22103.8 

34084.4 
348245.9 

30163.4 
19189.3 

2&m.2 
24143.4 

20826.9 
24894.5 

13044.9 
16922.9 

23703.8 
24700 -7 

20163.9 
24717.9 

Diatanee. 

Yank 
22348.1 
31260-3 
314173 

39697-4 
24172.1 

31213.7 
38085 -6 

32991.3 
20984.9 

31117.8 
26402.5 

m 5 . 7  
27023-9 

14265.5 
18506.4 

25921 -8 
27011.9 

223'06.8 
21030 -7 

12 -70 
17 -76 

22.55 
13.74 

21-18 
21.64 P 
18.74 
11.92 

17.68 
15.00 

12.94 
15-47 

8-11 
10.51 

14.73 
15.34 

12-90 
15 -36 



z Gw.r8& 

Latitade. 

0 I If 

40 58 13.42 

41 25 49.46 

41 22 39.51 

41 21 16-62 

41 04 36.59 

41 23 51.55 

41 03 52.01 

I 
41 27 35-67 

41 10 29.75 

41 29 13.76 

Longitode. 

0 I 31 

12 43 a.97 

72 53 05-31 

72 43 34.61 

72 30 49.11 

72 2 i  19-22 

72 19 19-01 

71 53 57.65 

71 56 -29-11 

71 Z5 4f.74 

71 46 26.97 

Azimuth. 

0 I ,I 

61 !28 37.2 
126 24 19.4 

57 57 23.6 
10 m 14.7 

73 46 26.3 
359 5 35-6 

22 24 03.1 
97 16 2S.2 

69 10 29.1 
156 46 08.9 

4 30 11.6 
73 27 59.2 

136 23 03.1 
92 12 17-6 

355 40 09.3 
77 56 24.5 

65 06 09.5 
137 05 04.2 

77 39 13.1 
335 30 45.9 

To station- 

0 r I t  

241 16 38.8 
306 03 43.0 

237 43 07-6 
190 21 37.4 

253 25 54-0 
179 35 44.6 

202 15 48-2 
277 08 02.3 

248 56 01.6 
336 39 53.4 

la 28 52.4 
253 20 23.1 

316 06 20.4 
271 54 19-1 

175 41 43.3 
257 41 12.1 

244 53 47.7 
316 51 05.4 

257 32 40.3 
155 38 13.1 

Distance. 

Jwetm. 
29245.5 
54376.0 

m2.2 
66179.6 

45248 -7 
44915.5 

46l% ~ 3 
17931 - 1 

33061.0 
33581.8 

35736 - 1 
16731.5 

51226.6 
38344 -2 

44039.9 
32/51 - 1 

29029.6 
4.3293.0 

14089 -7 
33079.9 

Disiknee. - 
Yards. 

31982.0 
59.163.9 

38911 -6 
72372-0 

49482-6 
49118.2 

50441 -2 
19608.9 

36154-5 
ma.1 

39079.9 
18295.5 

56019.9 
4193.1 

48160.7 
35815.9 

31745.9 
47343.9 

15408.1 
41643.0 

DigtanC€j, 

~~. 
18-17 
33.79 

22-11 
41.12 

28.12 P 
U 

27-91 

28.66 Q 

11-14 9 
20-54 
20-81 

22.21 
10.40 

31.83 
23.83 

27 -36 
20.35 

18-04 
%.do 

Es,' 8-75 
23-66 Q1 



$3 United States Coast Surrey.-Gwgmphkacal Positio#s. Seci?hn I%--RAode &lmd and Connecticut. 8ketch B, No. 2. 
- 0 3  

-Point Judith. - -. - . . . . -. -_. 

Name of station. Latitude. 

41 21 $2.55 

B.I..anill--..............-.~ 41 24 37-69 

Point Judith Kiht - __. - _-  - - 41 21 37 -63 \ 

Longitude. 

0 I ,I 

71 27 03.80 

71 11 17.31 

71 31 54.79 

71 33 21-94 

71 50 56.44 

71 28 23.96 

71 fw 57.00 

71 28 33.74 

AZilRUth. 

0 I I# 

88 04 46.8 
17 38 21.4 

102 55 53.0 
47 32 41.0 

8 05 16 
91 40 19 

115 07 25 
222 46 57 

8 452 23 
304 46 55 

93 46 OS 
190 36 36 

189 23 16 
129 33 20 

24 08 18 
80 35 19 

169 13 00 
245 Q5 59 

To station- I Back admuth. 

I----- 
Distance. 

Neltres. 
26995.2 
37375 - 3 

m22.1 
45249 ,O 

32296.0 
20413.7 

20111.8 
12912.0 

ftr948.7 
26565.1 

6955.1 
10096.7 

4704 .a 
7989.6 

22570 -2 
316543 

3425 -3 
Wa3 -- 

%tame. 

Yards, 
29521.1 
4081;3.5 

24629.5 
49482.9 

35317.9 
m23.s 

21993.7 
14120.2 

30564.4 
m a . 9  

7584.0 
11041.5 

5145.0 
m37 -2 

m.1 
34616.7 

3745 3 
7510 3 

Xstance. - 
a*. 
36-77 
23-22 

13.99 
28-12 

P 
U 

20.07 0 
l2-69 9 
12-50 y 
8.02 

17-37 
16.69 

4.8 
6.27 

2-92 
4.96 

14.03 
19 -67 

2-13 
WQ 



0 , I, 
41 28 46.66 

41 26 43.09 

41 28 16.86 

41 28 00.82 

41 29 12-23 

41 30 14.74 

41 26 02-78 

41 28 03.00 

41 29 27.39 

41 21'20.67 

41 32 39.59 

Lotgitnde. 

0 * I, 

71 31 l2-fX 

71- 28 12-99 

71 25 44-49 

71 27 14-28 

71 ia zs.71 

71 30 35-10 

71 30 19.14 

71 38 00.69 

71 38 11.69 

71 43 39-02 

71 39 32-08 

Azimuth. 

0 , ,, 
922030 
21 21 14 

17 5.5 60 
110 46 50 

50 00 16 
145 50 37 

18 52 41 
860906 

3400% 
820036 

21 59 50 
85 13 05 

213 29 18 
246 59 08 

314 21 27 
280 11 32 

81 57 Oft 
323 00 46 

3292430 
66 06 17 

15 19 53 
563636 

To &ation- 

0 2 ,/ 

2752 10 24 
201 19 48 

l97 51 IS 
2904423 

2295839 
3254944 

198 47 27 
2660559 

213 49 05 
261 51 42 

201 . 57 
265 02 34 

33 31 27 
670032 

134 24 32 
100 18 01 

267 51 34 
143 03 58 

149 30 OB 
245 01 23 

I95 17 09 
236 32 01 

Distpnee 

iwetres. 
21226-3 
%%.7 

81550-9 
5504.6 

4499.4 
3276.1 

34250.9 
6523.7 

41721.9 
la888.1 

4931.4 
22156.7 

8211.2 
3181.2 

9054.5 
13860.0 

11496.2 
11184.1 

i?33!23-3 
11215.1 

21707 -5 
11526.0 

Dktaace 

Yanla. 
232B-4 
9015-3 

34500.1 
6019.7 

4920-4 
3582.7 

37455-7 
7134.1 

45596-0 
20655.5 

5399-4 
24229.9 

m9-5 
3478.9 

9901.7 
15156.9 

12571 -9 
12230.6 

25506.7 
12264 -5 

23738.7 
L2604 -5 

.miles< 
13.19 
5.12 ~ 

19-60 
3-42 

2.80 
2.04 

21-2a s 
W 

25.92 os;, 
9-05 

11.74 ?, 
3.07 F" 
13.77' 

5.10 
1.98 

5.63 
8.61 

7.14 
6.95 

14.49 
6.96 

19. 
7.16 ;r: 
13.49 



Xame of station. Latimae. 

0 , 0 

41 22 22-41 

41 22 14.12 

41 19 44-02 

41 19 57.68 

41 21 3-30 

41 13 26.82 

41 12 41.67 

41 22 47.59 

41 23 16.45 

41 20 50.91 

a23 34s 
\ \ 

0 , I8 

71 35 30.63 

71 39 34.47 

71 44 5S-60 

71 42 16.47 

71 41 56.53 

71 34 12.19 

$1 33 19.66 

$1 50 43.61 

71 48 19-64 

'71 47 01.97 

71 48 42.6; 

0 11 

358 43 41 
80 33 1'2 

344 08 44 
267 23 10 

321 13 36 
211 45 15 

e3 37 44 
143 13 53 

77 17 45 
8 29 51 

57 25 49 
113 02 24 

32 14 09 
114 45 01 

2 18 32 
138 42 27 

23 44 17 
29839% 

235332 
158 06 26 

62 'sz 51 
'2564%29 

TO &tion- Back azimuth. 
~ 

0 t I 1  

178 43 55 
260 27 50 

164 11 39 
87 25 51 

141 20 05 
31 46 07 

283 35 57 
323 12 5s 

257 16 37 
185 29 38 

237 12 49 
29.2 51 21 

212 12 56 
294 33 24 

18% 18 03 
318 38 44 

203 42 33 
118 41 34 

78 55 46 
333 05 35 

242 31 29 
( 136 48 46 

Dwtanee. 

iWCtTCS. 
21900.2 
ll5C6.5 

2??85.0 
5fg0-7 

21916.0 
3514.6 

3793.5 
3204.9 

2441.9 
3139.0 

33341.3 
25331.0 

4810.4 
27085.0 

7408.2 
11833.8 

9058.6 
7431.0 

4EB6.8 
4838.4 

3166 -7 , 7%: 

Mstance. 

I'opuls. 
23949 -4 
12583.2 

24693.3 
Mo1.3 

23966.1 
35-12.9 

4148.5 
3504.8 

2670.4 
3432.7 

35914.3 
2'7755 - 9 
5280.0 

29597 -5 

8101.4 
12941.1 

9906-2 
W6.4 

5256.6 
5291.1 

855 -1 
=.a 

Yikmce. 

Niles. 
13.a 
7 15 

14-03 
3 -52 

13.62 
2.18 

2.36 
199 

1-52 
1.95 

20.41 
15.77 

2.99 
16.82 

4.60 
7.35 

5.63 
4 -62 

2.99 
3-92 

1-97 
B .# 

- 

4 



Name of station, 

Web' Hill... - . _.- - -. . ___. 

Diamond €Ul, (tree)- -. - . - - - 

Xount Prospect, @%herb 

Watoh Hill Light __.. . .... 
Island.) 

Latitude. 
~ 

0 I / I  

41 23 M.06 

41 25 54-36 

41 25 44.26 

41 23 13.01 

41 25 22-90 

41 25 57.30 

41 26 29.36 

41 29 29.95 

41 22 21.14 

41 15 19.18 

.41 18 11.42 

Longitude, 

0 I 

71 45 47.69 

71 44 65.13 

71 46 07-99 

71 56 37.85 

71 53 46.35 

71505392 

71 48 54-25 

71 51 19-83 

71 54 30.49 

72 00 15-23 

71 51 11.49 

Azimuth. 

0 I ## 

20 04 41 
861222 

14 45 18 
44 17 32 

353 47 52 
33 32 06 

182 54 32 
275 2-4 41 

133 46 02 
45 00 17 

356 17 49 
3.23 06 I8 

73 09 03 
202242 

63 11 10 
2 3 5 4 5 3  

3225430 
261 10 45 

193 33 07 
3372455 

197 23 45 
67 16 10 

To station- 3aek h n t h .  

0 I 0 

200 09 52 
266 10 42 

184 44 43 
224 15 17 

173 48 05 
213 50 39 

25444 
95 28 36 

313 44 20 
224 56 23 

176 17 57 
143 08 06 

z jaOj50 
200 21 30 

243 07 51 
203 53 17 

142 56 51 
81 13 15 

13 32 43 
157 5 8  03 

17 23 55 
247 10 48 

Dstaace' 

Ne&. 
6029.5 
3537.4 

47% -2 
6803-0 

4349.9 
5490.3 

8113.2 
8.267.8 

5447.2 
5665.7 

5864.3 
62W.8 

706a.z 
7297.8 

7m.9  
8335.5 

8255.0 
5334.2 

23366.5 
m51.0 

1171 -0 
13123.0 

Di&ee. 

Yard$. 
5500.1 
3363.4 

5212.8 
7469.6 

4756-9 
6004.0 

m . 4  
9041.4 

5956.9 
6195-8 

6413-0 
6783-2 

7723.0 
7 w . 7  

e537.4 
9115.5 

9rm.4 
5833.3 

25552.9 
25093-5 

1280.6 
W0r.l 

xstanca. 

.M&. 
3-13 
2.20 

2.38 
4.33 

2.70 
3.41 

5.04 
5.14 

3-39 0 

- 

U 

3-64 p 
3.52 

3-85 

4.39 
4.53 

4.85 
5.18 

5.13 
3-32 

14.i32 
14.26 

0.73 
8.53 

m 



.. 

Back Szimuth. 

0 ’ 0 

1053254 
179 22 0.2 

331 m 54 
67 34 23 

242 56 14 
316 40 29 

%ma0 
212 49 05 

86 43 56 
351 29 36 

180 00 

109 32 07 
22’22327 

233 19 24 
151 20 29 

145 92 49 
52 44 09 

M 3 W %  
m55w 

Name of station. Distance. 

H . .  
1359s.1 
10062.7 

8413.3 
9838.9 

1108.0 
9337.0 

7’776.0 
6484.0 

5448.1 
W . 0  

61-7 

4534.0 
7160.0 

1624.0 
4617.0 

8086.0 
5608.0 

51‘%6-0 
5wB-0 

cwmount  - r . . . . . - . . . . . . 

waapasset Poiat .... .*. . . 
Wicopiseet - -. . . . . . . . . - . - - 
8mnbgton,’  new light-house 

Btoniqton, (old light-home) 

* 

Groton Loag Point . .. . . . . 

0 , It 

a1 90 45-42 

41 16 45.75 

41 17 03-95 

41 19 42.36 

41 17 37.84 

41 19 8-73 

41 19 36.73 

41 18 57.08 

41 18 55.29 

41 33 24-49 
b 

~ Longitude. 

0 I 8, 

12 00 20.00 

71 57 27.52 

71 55 43.80 

71 54 56.18 

71 51 31-49 

71 54 00.17 

’71 54 00.17 

71 59 02-51 

72 03 31.90 

n 00 00.59 

Azimuth. 

0 I N 

w2642 
359 21 59 

151 29 48 
247 30 05 

62 59 13 
136 43 31 

104 30 54 
325059 

2-46 41 33 
171 29 52 

0 0 0  

m30og 
42 25 44 

53 20 0.2 
831 lg % 

3253039 
232 42 02 

3 a4 44 
w l 5 7  2Q 

TO t&ati~~- 
.__ . -. 

watch m. _. . -. . ._ .-. .-. _. 

Fort Hill. - - -. -. . . . . . . . . . . . 
Watch Hill. -. . - -. . . -. . .: . . . 
Mount Prospect. - .. . . . . ._. .. 
Fort Hill _ _ _ _  - .. . - - .___ _. 
Fort Hill- - -. - . . . . . . . . . . . . . . 
Chocomount - - - - - -. - -. - -. -. 
Watch Hill. _ _  __. ... -. . . .- .. 
Wampwset Point __. -_.__- _. 

Mount Prospect --... ...... .. 

stoningtoa Old Light . . . -. - .. 
Watch EEU. -. . - - __. - -. -. - _. 
Ohocomount - . . . -. - -. . -. . . . 
Groton Long Point _ _  - -.__ - _ _  
Cbocorpowt . . r r . .  - . , -, . - , . 

Distance. 

Yards. 
14810.5 
11044.3 

9200.5 
10759 - 5 
3773.1 
10.265.3 

8503.6 
7090.7 

5955.7 
4247 - 4 

67.5 

4933.3 
7829.9 

1841.6 
5049.0 

8843.8 
6162.7 

a 1  -8 
5474.4 

E3 
Eu 
;0 

Yitance. 

x i .  
8.45 
6 -25 

5-23 
6.11 

4-42 
5.83 

4 -83 
4.22 

3-39 
2.41 

0-Q4 

2.82 
4-45 

1.05 
8.81 

. 5-&3 
5.49 

3.56 
8-11 



Brow~hg _ _ _ _ _  .- - __. .. - --. 
Q d e r  ______.______ _____. 

Manetack..----..--- ...... 41 21 13.26 

New London, (Presbpterian 41 21 16-31 

41 25 03.28 

41 22 44.07 

&arch Spire.) 

Longitede. 
~~ 

0 P ,, 
72 00 60.58 

72 01 05.91 

73 01 57.74 

72 06 27.27 

72 uz 30.35 

7-52 05 04.07 

72 03 00.87 

72 06 02.98 

72 06 05.40 

72 08 42.54 

12 05 29.33 

Qzimnth. 

0 r If 

346 57 00 
280 33 40 

328 15 21 
261 25' 41 

257 03 04 
2060856 

299 03 18 
233 24 21 

138 21 26 
246 18 27 

315 03 43 
10 30 17 

3.48 20 33 
2463253 

335 48 01 
250 47 15 

329 16 53 
220 46 26 

312 44 24 
232 29 2.2 

89 43 59 
162 48 48 

I 

Distance 

Metres. 
3647-0 
4811.0 

2243.3 
5143-0 

2149.0 
W37.0 

9907.2 
10022.9 

8295.0 
340.0 

9529.0 
12975-8 

19083.0 
10136.9 

19748.6 
14323.6 

15957.8 
6560.8 

16078.9 
4601 -9 

4490.4 
2833.1 

Distance. 

Yurds. 
3932.2 
5261 -2 

a455 .a 
5624.2 

2678-2 
2993.1 

10834.2 
10960.7 

9071.2 
3756.4 

10409.7 
141W.O 

20865.6 
11085-4 

21596.5 
15663.9 

17451 .O 
7174 -7 

17583-4 
5032.5 

4910.6 
3098.9 

- 
-- 

DistanCe 

xi. 
2.21 
2.99 

1-40 
3.20 

1.52 
1-69 

6.16 9 
6 . g  

5.15 0 
2-14 

U 

5-92 9 
8.06 

11.86 
6.30 

12.27 
8.90 

9-92 
4.08 

9.99 
2.86 

2.79 8 
1.76 j d  



Latitude. 

O I N  

41 20 35-98 

41 21 35.72 

41 31 02-19 

41 27 12-25 

41 28 21.60 

41 12 04-01 

41 16 56.20 

41 14 53.58 

41 M) 06.03 

41 04 55.a 

Longitude. 

0 I I, 

72 05 15.50 

72 04 26.81 

?Z 03 44-67 

72 07 20.94 

72 05 34.65 

72 06 45,57 

72 43 10,40 

B 19.95 

72 34 09,20 

72 16 3.3-Cn 

0 I N 

103 38 51 
164 34 39 

89 17 29 
IS9 57 12 

3542448 
301 40 05 

293 40 45 
215 14 57 

35533 
326 44 2.2 

236 27 27 
170 53 05 

244 56 49 
176 52 04 

190 07 53 
131 55 53 

74 56 44 
1580004 

500233 
,156 21 13 

To station- iBwk aEimutll Distance. 

MetnS. 
4880.1 
409a.8 

5944 - 1 
3560.5 

10413.4 
12121 -0 

w - 8  
W . 9  

10436.5 
6510.4 

1090.2 
1715.8 

19018.8 
10297.3 

1200i.7 
21071.5 

1 m . o  
33618.9 

13906 -6 
1 @133.! 

Distance. 

Yam&. 
5336.7 
4432.3 

6500.4 
3895.7 

11426.1 
13225-2 

7526.8 
9500 - 8 

11413.1 
7119.6 

1192.2 
16?’6 - 4 

20735.4 
11260-5 

13125.8 
23045 - 3 
14604.6 
36764.6 

1 5 m  .e 
m 1 7  -5 

M i .  
3.03 
2.55 

3.69 
2.21 

6.49 
7.53 

4 -28 
5.40 

0 
6.49 9 
4.05 

0.68 
1-07 

I;n: 

y3- 

1l.B 
6.40 

7 -46 
13.09 



Latitude. 

0 I ,r 

41 15 39.86 

41 09 08.91 

41 16 56.43 

41 M 03.21 

41 17 07-36 

41 17 38.49 

41 18 16.60 

41 11 03.51 

41 12 20.65 

41 I2 04-04 

41 18 09-85 

LOltghde. 

0 , n 

72 22 53.76 

72 17 15.81 

72 15 22.96 

R 06 01-64 

72 I1 59.12 

72 08 51.31 

72 09 33.79 

72 10 33.65 , 

72 06 05.12 

72 06 45.84 

72 15 52.02 

Bainnth. 
~~ 

0 I /t 

83 32 12 
14 26 57 

59 03 30 
116 51 56 

77 20.46 
10 20 39 

205 10 39 
283 24 12 

W M 3 4  
26 5 19 

181 46 21 
77 37 24 

57 44 05 
311 10 07 

69 22 35 
3253432 

359 36 18 
69 1‘2 37 

354 42 27 
70 38 26 

311 28 48 
283 23 51 

Back atimnth. 

0 I t, 

263 46 00 
194 24 33 

238 57 23 
2964200 

257 15 48 
190 19 2.5 

25 14 26 
103 31 08 

157 54 29 
206 31 50 

14627 
257 35 20 

2374229 
161 11 44 

249 18 11 
146 37 31 

I79 36 20 
249 09 43 

174 42 57 
so3556 

131 34 50 
103 39 10 

Distance. 

dietres. 
135258.0 
20515 - 1 

15163.6 
23593-6 

10754.8 
14661 -4 

I W - 5  
17374-7 

22116.5 
16300.6 

6628.0 
447‘3-0 

3999.0 
12140.4 

10019.5 
11226.1 

11642.6 
6694.6 

11178.4 
5627.1 

17017.4 
22443.1 

Distance. 

Yads. 
14498.6 
2243.7 

16582-5 
25801.3 

11661-4 
16033-5 

20725.1 
1!mo.9 

24185.9 
18044.6 

7248-2 
4891 -5 

4373.2 
13276.4 

10957.0 
12336-5 

1833-0 
7321-0 

12224-4 
6153.6 

18609.7 
24543.2 

DiSt8IlC4% 

dlills. 
8.24 

12.75 

11.42 
14.66 

6.68 
9.11 

7-31 p- 
10.80 

13.74 0 U 
10.26 9 
4.12 w: 
2.78 

2.49 
7-54 

6.23 
6-91 

7.23 
4.15 

6.95 
3.50 

6.66 ~ 0 ’  
13.95 ~2 

E3“ 



U??,ited States Coest Survey.-Geographicai Positiolls, Section II.-Long Island S d .  Sketch B, No. 2. 
~ 

Name of station. Latitude. 
-- 

Q f N  

41 10 23.29 

41 20 32.83 

41 20 31.02 

41 21 03.60 

41 21 49.15 

41 21 09-39 

41 18 55-55 

41 18 47-40 

41 16 55.89 

Longitude. 

0 I I, 

72 12 22-31 

72 19 48.68 

72 23 28.57 

52 24 32-87 

72 22 06-68 

72 23 15.45 

72 21 36.44 

72 18 36.32 

72 17 41-51 

12 23 48.34 

Bdmuth. 

0 I N 

71 39 36 
161 F2 46 

186 24 51 
95 05 19 

%23 07 52 
269 21 15 

234 35 01 
278 09 08 

306 16 00 
8 18 28 

283 10 51 
14 27 59 

199 16 15 
133 29 00 

93 27 36 
173 57 59 

169 58 42 
l24 03 13 

2iM w 41 
%= &S 51 

To atation- 

Brown's Hill. _ _ _ _ _  ____._ ___. 
Fm-mile Eiver. ._ _ _  _ _  ._ ___. 

Back azimuth 

\3 / N 

251 26 23 
341 10 33 

6 25 11 
274 58 03 

43 10 37 
S9 83 41 

54329 
98 l2 16 

1'26 17 31 
218 17 34 

103 13 OS 
194 27 50 

19 17 46 
318 27 46 

2732537 
353 57 31 

349 57 33 
304 00 38 

518 1Q 45 
n=q 

Distance. 

Metres. 
7217-0 
15203.0 

6165.3 
15410.9 

8473 - 9 
5112.3 

8945.4 
6674.0 

3979.0 
3071.3 

4936.8 
1'221.9 

9672.4 
3932.8 

4196-7 
9134.2 

13020.3 
6596 -0 

1m -2 
-46s -1 

D i h W .  

lk'nnls. 
7892.3 
16655.5 

6745.5 
16S52.9 

9272 - 3 
5590.7 

978.2.4 
7~3.5 

4351.3 
3353.7 

5393.7 
1336.2 

10577 - 5 
4300.8 

4589.4 
$0317 ~ 0 

14233.6 
7223 -2 

14512.8 
B332 .D 

- 3 p  

bistance. 

M i .  
4.48 
9.45 

3-83 
9.58 

5.27 p 
U 

3.18 

5.56 
4.15 8 
2-47 
1.91 

3-07 
0 -76 

6.01 
2 -44 

2.61 
5-83 

8.09 
4-10 

8 -24 
4 -713 



0 I I/ 

Lyme Spire ._____ - _ _ _  41 18 44.09 
Saybrook Spire ... - - _ _  _ _  - _ _  - 41 17 09% 

Saybrook Old Lighthouse. _ _  
Gaybrook New LighGhouse.-- 

41 16 15.24 

41 16 14 9E 
I 

0 / ,, 
72 19 35.53 

72 22 13.56 

72 20 16.40 

72 20 16.42 

72 37 21.54 

72 28 00.43 

72 33 37.62 

72 26 40-23 

m 28 12-66 

Azimuth. 

0 I I/ 

390450 
349 36 01 

3345544 
73 27 24 

115 44 01 
73 25 01 

115 50 01 
73 31 55 

3% 19 03 
50 14 58 

55 31 44 
116 08 01 

351 53 11 
282 28 47 

319 18 48 
62 18 -27 

81 34 39 
161 38 50 

To atation- Ehk azimuth 

0 I ‘I 

219 02 39 
169 37 33 

154 59 00 
253 20 44 

295 41 41 
253 23 17 

2954620 
253 30 11 

146 22 22 
230 11 07 

235 28 53 
296 01 50 

171 54 82 
102 30 33 

138 25 00 
242 14 43 

261 31 56 
3413701 

Distance 

hr&tS. 
7319-6 

18039.0 

163% ~ 9 
14727.2 

5474 - 0 
3322.0 

5477.3 
3319.0 

12659.9 
10558.0 

7328.5 
14529.2 

12810 - 8 
4011.5 

1978j.8 
8932.5 

5820.0 
11548.8 

Distance 

Yards. 
8004-6 
19726.9 

17911.5 
16105.2 

5936.2 
4179.6 

5989.8 
4176 - 4 

13844 -5 
11545.9 

8014-2 
15888.7 

14009.5 
4336.9 

21637 -2 
9768.3 

6364.6 
m29.4 

Distance. 

Hilcp. 
4.55 

11.21 

10.18 
9-15 

3-40 
2-37 

3.40 
In 

2.37 tJ 
P 
9 

0 

7-87 
6.56 

4 -55 
8.03 

7.96 
2 -49 

12.29 
5.55 

ut 3.62 
7.18 a 



. Uiaited States .C!oait Sumep- Geograplrical PositioOlis. ' .  Scctiopi'II.-Lon.g . .  Tslnwd .Sound. Sketch. B, N o .  2.' 

. Nnme.af atatinn. . 

. .  . 
Grept Hammock.. .A - L. - 

Long Hill - ;. . . . . . - -. . . . : ;. 
Horse Pond.. . . . -. . . .: 

. .  

1 I'iinfir~ l l i l l .  . . . .. . . . . . . . -. 

Latitude. 

0 I I# 

41 16 32.86. 

41 17.23;97 

41117' 33-82 

41 16.28.03 

41 17 42.02 

41.18 40.30 

41 15 55,51 

41 16 08.22 

. .  
4 i  17 2 7 . ~  

41 15 35:12 

41 18 47.53. 

Longitude. 

72.30 26-6.60 

w 33 5236 

72 32 09-16 

72 31 04.04 

72 35 47.88 

72 37 54.83 

72 39 15.65 

72 40 35.08 

72 ill 12-64 

. .  

Azimuth. ' -- 
0 I I1 

8cj.03 09. 

29.38 11 
358 3.44 

322 :54 21 

133 45 00 
. .  

272 42 19 

32i 22 43 
$2889 10 34 

'2 45 51 
328.09 16 

28 1.3 56 
106 43 26 ' 

2M. XI. 07 
l(i5' 50 1.7 

185 22 07 

2M 08 35 
N 4  11. 30 

27G. 17 56 . 
BO5 '56 '03 

3fm .on 25 
&!:I9 In on 

288'25 21. 

... . . . 
' ' 'To station- . . , i Back azimuth. 

0 .  I 11 

246 Q1 52 
313 43 24 

200 36 56 ' 
178 32'46 

142.56 07 
'32 45 20 

Diatnnce. 

M t r c s .  

13485.0 
2!1,32.7 

5.336 1 5. 
3928.8 

6195,5 

3Ijs-a 

0378 - 6 

5157.6 

5'301.7 
4UO. 1 

3736.4 
5743.3 

5203.5 
8898.7 

8197.3 
8272.4 

JO7B5.9 
G:1BZ .5 

1 :I 59fj .7 
' 102'33.4 

1.1342 -6 
G317.7 

. I  

Distance. 

I'ctrrls. ' 
'3261.8 
lb740.8 

5835.8 
3749.6 

-- 

.6775.2 
6915.5 

.19G9.4 
56f32.1 

5683.4 
5129:o 

(3280.7 

5(i!)0. 4 
97x1. .4 

8888.4 
9646.4 

1.1795 .I  
.(;ffi(;. 7 

12681. .8 
1'1256 .6 

4086.0 

151;$4 .I$ 
mirm.o 

)iataribo: 

Niles. 
1.85 

. 8.38 
. I  

332: 
2.13 . .  
3.85, 
3.96 

22% .p, 

U 3.23 0 
2:91 p , 

3.22 

2.32 . 
x 5 7 .  

2.23 
6.53 

5.05. 
5.14 . 
6.70 
3. !14 

7 - 21, 
6-40 . 

8.91 
:l.ll:l 



Name of stafion. Latitude. 

0 . r* 

41 17 50.46 

41 14 51.71 

41 16 42.43 

41 16 20.19 

41 19 34.11 

41 16 36.71 

41 15 21.41 

41 15 13.44 

41 15 25-13 

41 16 20.92 

41 19 20.55 

Longitnde. 

0 / n 

72 36 31-21 

12 42 24-45 

72 35 47.91 

72 44 13.81 

72 46 11-76 

72 50 09.53 

52 48 59-45 

72 48 13.89 

72 43 49-68 

72 45 00.92 

72-47 51.58 

dpintlth. 

0 I I/ 

167 02 05 
105 04 24 

269 42 32 
164 26 36 

163 L’6 15 
I17 05 06 

246 28 43 
330 20 02 

319 05 21 
261 16 30 

2662600 
2.25 16 57 

250 10 19 
206 34 20 

245 48 09 
199 27 01 

104 03 25 
198 01 le 
247 02 59 
196 35 04 

304 13 11 
322530 

BaeH azimuth. 

0 I 1 

347 01 32 
2ej 01 18 

&9 49 11 
3442606 

343 07 13 
297 01 32 

66 33 15 
150 20 44 

139 07 21 
81 21 20 

863036 
45 19 34 

70 14 09 
26 36 11 

65 51 29 
19 28 22 

283 59 14 
18 01 33 

67 04 12 
16 35 35 

124 16 17 
2122359 

DistanCe. 

MetTeO. 
5215.2 
6778.7 

14073.2 
3986.1 

7503.7 
8482.8 

10432 - 9 
2961.3 

6443-9 
12471-1 

9Til.4 
7780.6 

8633.7 
8716.8 

7741 -9 
8528.2 

9112.2 
2954.2 

2792 ~ 8 
3339-0 

7912.5 
5986-7 

Distance. 

Yards. 
5703.2 
7413.0 

15390-0 
4359.1 

7205.8 
9276.5 

11431 -2 
3260-3 

7046.9 
13637.9 

10685-7 
8308.6 

9461 -6 
9532.4 

8466.0 
93% -2 

9964-8 
3230.6 

3054-1 
41W.2 

W2.9 
6546.9 

Distance. 

M i .  
3.24 
4.21 

8.T4 
2.48 

4-66 
5-27 

6.50 
1.G 

4.01 0 

6-07 .p 
4.83 

5.37 
5.42 

4.81 
5.30 

5.66 
1.84 

1.74 
2.39 

U 
7.75 p 

. w  
3.72 + 
4.92 CQ 



Name of station. Latitude. 

3 I /I 

41 22 03-47 

41 16 18.24 

41 E? 40.78 

I 

41 13 24-01 
"4 
41 19 54-03 

4l 16 53-32 

41 19 35.03 

41 18 55.79 

41 20 29.16 

41 16 45.80 

Longitude. 

0 I N 

72 43 19.0L 

72 49 46.3 

72 38 59-05 

73 00 55.21 

72 57 22-35 

7'2 53 14.89 

72 53 57.14 

7'2 51 52.06 

72 50 50.98 

72 51 27.38 

?E 51 59-4 
t 

Azimuth. 

0 , 0 

334 03 07 
10 28 24 

244 02 17 
3% 05 26 

2455423  
309 37 51 

101 58 38 
205 22 17 

71 49 37 
22 24 03 

269 34 49 
131 06 17 

348 50 57 
97 01 24 

27 01 45 
112 36 33 

26 42 08 
68 55 20 

125 08 38 
645032 

lQ3 44 55 
, wss* lU  

To &tion- Back azimuth 

0 I 0 

154 04 31 
190 27 48 

64 05 56 
148 05 57 

65 58 43 
129 46 00 

2m 49 34 
252727 

251 38 11 
21)2 21 41 

89 41 28 
314 03 34 

168 51 25 
276 59 08 

207'00 50 
292 35 10 

206 40 33 
248 53 17 

305 04 44 
244 44 17 

2 s  44 05 
'333 IQ 2% 

Distance 

Netres. 
6721-7 
7004.9 

8602.8 
2065 -2 

10050.1 
2'2455.3 

19652-6 
25458-3 

25448 - 9 
13010.8 

14067.0 
8013.3 

5084.4 
4so7.7 

4241.1 
3150.5 

7452.2 
4639.2 

10094.7 
14613.0 

1m -3 
* W O  3 

Distance. 

Yank. 
7350.7 
7660.3 

9401.8 
2-258- 4 

10990.5 
24556.4 

21491.5 
27640.4 

27830.1 
14228.2 

153S3.2 
8763.1 

5560-2 
5257.6 

4637.9 
3445 - 3 

8149.5 
5073.2 

11039-3 
15930.3 

Ig?? -5 
6639 J 

8 - 
3istance. 

Illiles. 
4.18 
4-35 

5.35 
1-28? 

6.24 
13.95 

11-20 9- 
a 

8-08 ? 

15.82 

15.81 0 

8.74 p- 
4.98 

3.16 
2.99 

2.63 
1-96 

4-63 
2.68 

6 -21 
9-08 

1-12 
3-77 



0 , 31 

41 14 30-2S 

41 17 57.15 

41 14 54.01 

41 15 35.4a 

41 16 11-10 

41 15 37-04 

41 Pi! 38-82 

41 13 59.78 

41 17 37.87 

41 16 02.71 

41 16 10.90 

LoDgitllde. 

0 I d 

72 53 19.22 

72 51 33.Z 

72 53 54.a 

72 58 05.54 

72 55 42.91 

72 55 42.Q 

73 00 17.98 

72 58 12-87 

72 58 03-64 

72 59 12-38 

72 54 ob.99 

0 / 1/ 

79 08 53 
181 19 01 

50 11 45 
166 28 23 

74 12 21 
152 28 02 

250 24 34 
187 10 19 

71 39 24 
I61 2% 50 

163 42 08 
&9 08 07 

209 30 11 
221 21 21 

49 24 35 
73 45 08 

231 32 08 
0 40 @2 

26 05 17 
2592027 

66 11 48 
145 46 42 

Back azimuth 

0 , It 

259 03 52 
1 19 04 

230 10 39 
346 28 11 

2540742 
332 25 45 

70 27 45 
7 10 47 

251 37 50 
343 2344 

343 41 02 
269 06 33 

29 31 39 
49 -24 23 

229 23 13 
253 43 37 

101 35 18 
180 40 01 

206 04 09 
792423 

246 10 42 
3% 44 29 

Di3thce 

m T M .  
10813.9 
-1412.8 

3075.4 
1360.4 

10175-4 
10438.1 

7178.1 
8041.0 

.34s.7 
7255.2 

w 9 . 0  
3325.0 

6259.2 
a44.9 

3837.5 
3940.1 

6851.1 
3778 - 3 

5450-3 
8463.0 

rWf37.0 
832-6 -4 

Distance 

YUnlS.  
11m.7 
4B5.7 

3363-1 
2034.5 

11127.4 
11411-7 

7849.7 
8793.4 

3.524.9 
7934 - 1 

9031.8 
3636.2 

6844 -8 
92-35 * 0 

4196.5 
4308.7 

74%-7 
4231-8 

5960.2 
9254.8 

2329-0 
9104.5 

llktmee. 

X&. 
6-72 
2-74 

1-91 
1-15 

6.31 
6.49 

4.46 *p 

U 
5.00 

2.17 
4.51 9 
5.13 .w 
2.06 

3.89 
5.25 

2-33 
2.45 

4 -26 
22% 

3.39 
5.26 

1.61 
5.17 e 



&Q 
rp 
0 

'Unibed Stat& Comt Suruey.-Geographicat  position^. Secihn IZ.--Long Iaknd. Ske.tch B, No. 2. 

I I 
Name of station. Latitude. 

Brewster'8 Factory Cupola, 

College Spire, (New Haven) 

(New Haven.) 

EprscOpal Church, (New Ha- 
Ten.) 

West Haven spire-. - - - - - - - - 

0 I I1 

41 18 07-10 

41 18 27.74 

41 18 11.32 

41 16 15.27 

41 15 05.46 

41 16 39.82 

41 23 10.04 

41 19 39-22 

41 04 14.68 

Longitude. 

0 I N 

72 54 18-41 

72 55 24-15 

72 54 53.55 

72 56 42.73 

72 58 34.48 

73 01 15.20 

72 59 53.26 

72 59 25-30 

71 51 34.60 

AZiUlUth. 

0 I I1 

48 29 48 
l27 39 01 

35 14 54 
134 05 03 

13 30 36 
132 29 12 

57 27' 52 
143 32 42 

216 07 P2 
75 %6 37 

291 48 26 
P22 05 35 

329 51 55 
4 33 15 

260 31 57 
174 55 37 

78 11 28 
181 53 17 

Distance. Distance. IDistanw. 

Amres. Yards. 
7058.9 7719.4 
5401.8 5901.2 

6509.0 7118.0 
3826.2 41M.2 

4894.0 5351.9 
4692.0 5131.0 

2286.4 2500.3 
3168.3 3464.5 

1142.0 1248.9 
8740-0 9557.8 

3079.0 3367.1 
8376.0 8831.7 

6989.8 1643.8 
18133-9 1 W . 7  

2969.0 3246.8 
6559.4 7112.8 

3411.7 37'31.0 
26943.0 29464.0 

Mh. 
4.39 
3.36 

4.04 
2-38 

3-04 
2.91 

1.42. ." 
U 

5.43 ? 

1.97 

0.11 0 

1.91 
5.02 *I 

4-34 
11-27 

1-84 
4.08 

2-12 
16.74 

2.52 ' 

16-76 



Latiurde. 

0 * 0 

41 01 43.57 

41 00 21.28 

40 58 46.55 

40 59 16.13 

41 00 44-65 

41 03 10.27 

41 02 3-07 

41 08 31.M 

41 04 43.04 

41 06 52.60 

41 06 17.06 

Longitnde. 

0 I d  

71 58 39.39 

72 01 17.14 

72 05 13.67 

72 07 54.31 

72 07 15-07 

P2 09 13-51 

72 13 44.63 

72 08 20.67 

72 16 25.39 

72 19 59.75 

72 1938.55 

h U t h .  -- 
0 , I, 

P27 25 48 
233 18 42 

147 49 22 
2363205 

175 15 07 
242 07 15 

191 49 36 
2-57 45 e2 

la3 53 37 
274 53 49 

131 33 11 
219 59 32 

157 50 01 
109 11 44 

324 40 -29 
34 41 13 

171 50 00 
88 22 01 

308 36 19 
M.2 15 19 

212 06 24 
155 43 21 

, 
To station- Back azimuth 

0 I I, 

307 20 57 
58 21 49 

327 46 15 
56 33 48 

355 14 35 
620950 

11 50 50 
77 49 23 

95425 
94 57 43 

314 27 54 
40 02 18 

337 47 43 
2 B  06 45 

144 42 00 
214 37 39 

331 49 2/ 
263 18 20 

128 38 40 
42 17 07 

320758 
335 43 08 

Distance. 

metres. 
13169-8 
7548.3 

12464.3 
4603-4 

13516.4 
6253.3 

12800.4 
9197-5 

9975.1 
8394.9 

15781 -5 
6966.0 

13053.3 
11235.9 

5610.1 
13295.5 

8285.1 
6362.4 

6402.3 
5681.9 

6214 -4 
l202.7 

Distance 

Yatds. 
14423.9 
8254.5 

13630.6 
5034.1 

14781.1 
6838.4 

13998.1 
10336.2 

10908.5 
91aO.4 

17258.2 
7617.8 

14274.7 
12287-2 

6135.0 
14539.6 

9060.3 
7504.5 

7001 -4 
6213.6 

6628.7 
l3l5.2 

Distance. 

hfiles. 
8.19 
4.69 

7.74 
2.86 

8.40 
3.m 

7.95 .p 

U 
5.90 

6.20 3 
5.21 .cJ 
9.81 9 
4.33 

8.11 
6.98 

3.49 
826 

5.15 . 
4.26 

3.98 
3-53 

e 

&e 3.88 rp 
0.75 e 



United States Coast Sunq.-Gwgraphical Phn’xiol~. Secriol, IX-Lmg Isk~d.  Sketch B, No. 2. 

Name of station. 

% -  

Latitude. -- 
0 f I1 

41 07 04.45 

41 1)9 30.88 

41 06 14.22 

41 08 13.53 

41 03 44.09 

41 01 2-10 

41 00 00.10 

41 .e2 23-74 

41 02 25.61 

40 59 53.23 

-0 I It 

W 17 05.14 

72 13 48.46 

72 22 54.67 

72 20 53.34 

T2 25 31.33 

72 19 16.77 

12 16 00.72 

72 15 18-24 

72 15 18-92 

’if! 17 20-73 

\T23s=-er 

Bzimatp. 

0 / c 

176 X5 39 
845323 

131 55 05 
a m 2 5  

!235 41 38 
Is0 04 50 

251 21 34 
1% 29 50 

229 02 12 
146 54 15 

122 56 26 
154 31 40 

1 8  56 01 
318 55 33 

71 10 55 
1’2 37 46 

12 16 37 
70 35 58 

135 19 42 
263 31 29 

19695 42 
\ sa17 1% 

To station- 1 Back admnth 

N * - N  
Distance. 

w*. 
2.39 
2.54 

10.60 
3.03 

5.95 
10=84 

3-32 p 
U 9-50 0 

1-64 9 ‘ 

7-59 9 

8.73 

4-15 
7-03 
3% 

%.e2 

2.135 
3-66 

2-40 
1-17 

1 31 
-i a4 



Name e l  & 

&Uthp&-.... ............ 
xohnes’ Erm ............... 
Noyadc ................... 
Brurt Hog Ne&....... .... 

Jeewp’cl Neck ............. 
Beever ................... 
LWe I& Heck ........... 
Eobbii’s Wraa ..-- _ _  ,.--.. 
Hattituck, (flq-atdf) ....... 
~hinnecocL.. .............. 
ILzSnor.... ............... 

0 J I* 

40 64 49-90 

40 ti6 48-06 

40 69 22-43 

41 01 45-03 

41 00 49-18 

40 58 56-35 

40 69 25-32 

40 57 4 7 - x  

40 59 2s.24 

40 s3 Oo.* 

u 01 36-71 

AdmDtb. 

a I /I 

173 a6 54 
71 16 10 

115 37 48 
72 43 10 

943333 
4‘2 34 07 

3% 15 49 
n 7  06 E2 

362 46 47 
2% 59 15 

27 23 !27 
297 05 00 

82 12 24 
345 51 39 

-41 56 
2490825 

15 04 18 
298 23 17 

209 2a 03 
146 10 15 

6020Mt 
a41 OB 59 

To station- Baek a$taatk. 
. - ... ._._ - -  .. c c  

0 I I1 

M&titttekHins .. .*......ad. %3 ?6 23 
251 14 12 

295 31 60 
252 as 43 

hLattitneL Hills - ._ - - - - - - - - - 274 16 28 
Holmes’ Hill . I ..... . a -. 222 32 04 

Botack. - - -. . - - - ,. . - -. ,-. . -. 156 16 43 
Hog Xed. ........... -. .... 97 07 43 

rpcpaek ............... 172 46 67 
Hog Ne&.. .... ...-. . 76 01 06 

&dim. ..---,,<*--.*-.-- 207 21 24 
Holmes’ Hill 117 08 27 

xa?v#J.. ..--__....-.....-- 269 os I 
Holmes’ ............... 165 52 13 

Holmes’ €Rl ............... 118 4% 30 
Noyack ........... ad I - -  .... 69 11 57 

&utbl?ort .- .___ .-. .-. .-. .__ 185 03 14 
E e e ~ e n  ..... _ _ _  .._. .. ,. . - - . 118 !Z4 07 

Hoha’  Hill ............... W 24 sd 
SMtitwk€ljSh..... _...-._. a26 06 08 

M-B[ilk .... .-....... fL30 19 16 
shirmecoj........... ...... 161 11 23 

Flanders . I ........... ..-.-- 
M a h k r n . ;  I... . ,...- - 1  
sont6part.,. ...,, ...., I.‘.-’ 

Blf3tanc.e. - 
Hetrer. 
9812.4 
4468.3 

14143.3 
F2ZM.O 

17174.9 
646%. 9 

4804.3 
5711 - 1 

w . 3  
4198.4 

8559.9 
86133.6 

6566.5 
6002.2 

so6.9 
8247.6 

8is5.0 
1874-7 

8057 -8 
15808.7 

4332.3 
lW24.8 

ttt.rtaae. 
EkTdo. 
10730-6 
4Si5.6 

15466-7 
1ma.o  

1ma.o 
7068.7 

51253.8 
6345.6 

3949.7 
4591.3 

mO.6 
94%-1 

7E0.9 
5470 - 3 

4168.1 
rrO19.3 

9618.0 
2OLDw-1 

m 1 - 8  
172€y.S 

4792.4 
1m.1 

8179 
7 x 0  

10.67 
4.08 

3-65 
2.99 p 

W 
E F 
6-32. $@ 
6.40 

4-08 
3.11 

2.37 
6-13 

5.47 
1-67 

9-82 
s-oj 



Latitude. 

0 I n 

40 .56 50.89 

40 56 45.31 

40 55 34.08 

40 56 17.70 

40 52 46.43 

40 54 59.24 

40 58 40.68 

40 57 49.84 

40 58 40.94 

40 52 18.17 

Longitude. 

72 33 10.35 
0 I f, 

72 36 58.32 

72 36 34.26 

72 34 22-11 

72 42 17-90 

72 39 2535 

52 37 26.41 

72 33 35.14 

72 40 34.52 

72 33 50.24 

Azimuth. 

0 / If 

270 23 50 
313 40 47 

3050922 
350 32 47 

286 51 47 
354 30 53 

332 26 57 
34 09 12 

171 41 07 
220 05 14 

137 23 44 
443024 

m5a05 
31 59 46 

170 11 59 
52 n 56 

12 29 07 
774245 

261 07 09 
178 14 '27 

To 6tation- Back azimuth 

O / ,  

902902 
133 44 15 

125 11 35 
170 33 10 

106 53 45 
174 31 01 

i5a 27 28 
214 W 54 

351 40 25 
40 10 34 

317 26 10 
2242832 

1% d 1% 
211 56 29 

350 11 39 
232 22 15 

1% % 53 
257 40 56 

81 11 03 
358 14 12 

36 M 03 
-m23w 

Distance. 

Metres. 
11386.2 
10.%?6.2 

6160.0 
5061.6 

4691.5 
2807.9 

3054-8 
5003.6 

10193.2 
17733.8 

8129.1 
5742 -4 

17038.8 
12879.9 

4 w . 2  
15344.4 

11199.7 
m - 7  

8474.0 
144% -2 

7QI .e 
GI%$ 

D*W. 

lkinlo. 
12451 -6 
11248.7 

m5f3.3 
5535.2 

5130.5 
3070.6 

m 0 . 6  
5471.8 

11147 - 0 
19393.2 

8889.7 
6279.7 

18633.1 
14085.1 

4662.1 
16780-2 

12247.7 
4355.4 

9266.9 
15788 - 1 

s3.s -0 
-9 

K i .  
7-07 
6-39 

334 
3-18 

2-93 
1.75 

10.5% 
8-00 

2-§6 
9.53 

6.w , 

2-48 

5-rl 
8.3 

4.74 3.w . 



c 

Name of ststion. 

met East-..**.. .......... 
c!Qmomt Point. - --. . - -. -. 
Ram Patare.. ............ 
&& Hsmpton. ........... 

@r& Ha.. ............... 
Bd&$ Hhmptod.. ........ 

Drrrb'sm .............. 
South H a ~ p t a  Spire. -. - -. 

Sag Beach. ............... 

BarnesL Island ............ 
E& ETampton Spire.. ..... 

Latitude. 

0 I u 

40 90 45-87 

40 51 51.99 

40 51 08.28 

40 51 48.19 

40 56 08-51 

40 53 46.39 

40 57 54.00 

40 53 01.16 

40 55 08.05 

40 57 11-82 

40 57 27.W 

hw-bae. 
I 

0 I *  

72 27 16.37 

72 29 20-77 

72 31 %00:78 

72 23 56.08 

72 13 08.23 

72 18 33-10 

72 18 58.35 

72 23 02.28 

72 15 03.73 
. -  

72 11 52.49 

72 11 06.73 

BEimnaI. 
i_ 

o r u 

69 43 08 
168 27 43 

3045859 
2242056 

4629% 
352 25 04 

111 56 51 
67 44 11 

10 16 36 
59 20 01 

64 17 17 
111 30 06 

48 53 17 
355 31 2?2 

257 29 33 
212 15 57 

62 48 49 
133 01 48 

972858  
49 32 13 

565944 
94 20% 

(I 

TO &ah- 

da West. - __. s i i  . I  ,..- _ _ _  - 
Shinnecock- ...... .:.. ...... 
met&& .... .;;.Ell.. ..... 
Shinnecock.. ............... 
QaoCe .................... 
blet West ................. 
Bhinnecock.. ............... 
Inlet East ............ i. .... 
sonth H8mptOh. ._.. * * ..---. 
SJhnecock. ................ 
huth Hamptm.. ........... 
Great Hill. ................. 
Great H f L  _ _ _ _  _ _  - - -. . -. - -. 
Bridge u p t o n  ............ 
Bridge Rampton ............ 
 drake'^ Hill _ _ _ _  _ _  - __. _ _  --_. 
Bridge €Tampton. ........... 
Drake's Hill-: - - - - . - - - - - - - -, 
Dralte's Hill ____._ - _.__ ___, 
sag Beach - -.-.-. .--. 
Bridge H e t a n . .  .......... 
Drake's Hill.. ................ 

. . . .  

lack h n t h .  

e I I, 

249 40 96 
348 27 19 

1% 00 21 
44 21 55 

215 n la 
17-2 25 12 

291 54 10 
247 41 59 

190 16 OB 
239 17 01 

W4 13 44 
291 27 06 

2285033 
175 34 43 

773227 
32 18 30 

242 46 36 
312 59 14 

277 2.4 18 
2293008 

M 6 5 4 5 5  
274 15 10 

3hulce. 

EfctM. 
6724 - 3 
4236.8 

3558.9 
2953.5 

6793.5 
2702.3 

5969.2 
5069.7 

6229.3 
7738.6 

8391.1 
6918.8 

7759.6 
7660.4 

w . 2  
10684.7 

5508.9 
7504.7 

10042.7 
5881.0 

12483.5 
i1W.d 

DiBtanm. 

Ydtds. 
6-259.9 
4633.2 

S l 9 . 0  
3233.9 

7429.0 
2955.2 

6527.7 
5544.1 

6,366.9 
8462.7 

9179.5 
7566.2 

BlSti.7 
8377.2 

7058.1 
11684.5 

6024.4 
8206.9 

10983-4 
6431 - 2  

1363l .ti 
l2117.4 

/ 

Distsnd. 

ai&; 
3.58 
2.63 

2.21 
1-84 

4-2!2 
1-63 

3.71 
3.15 

8-90 0 
4.81 !? 
5-22 ,@ 
4.40 

4-62 
4.76 

4.01 
6.64 

3.42 
4.66 

624 
3.66 

7.76 
6.88 91 

I__ 

3 



Lorrp I s l d ,  lollth sidc. 

Tsrrg.... ................. 
m1&0& .............. 
Quo gw-... ............... 

- . . . . . . .  

40s 03.02 

40 47 31-18 

40 40 83-83 

To &atbit- 

b E &  .................. 
Rdnnd’s Hi%-- ............ 
O~born Hill.. ............. 
Terry. .................... 
Osborn Hill ................ 
Ketchabonock .............. 
Ketchabowck .............. 
Quopue .................... 
&born Em.-. .............. 
Terry. ..................... 
Ketcbaboaoc?$ .............. 
Moriches. .................. 
rsfofichee.. ................. 

OiiPer.. .................... 
Terry. -. _ _  - - .- --. . - - -. . - _. . 
BpfJ W& ................. 
Bdaua’a Em-. ............. 
Eeaa dl30ms .- -.-. .__ ._ 

\-s?&waP’gFsI- ............ 

Spm& .................... 

- 
Distaaee 
_._ 

M&W. 

31735.5 
22360.5 

11065.8 
19126.5 

13115.5 
w7.t 

4164.1 
1760.7 

12055.5 
9541.0 

4336.1 
3559.3 

2150 - 1 
4957.8 

80%. 6 
11085-8 

lf1059,O 
20249.3 

7q5.r 
UW - 

Dietapce. 

I‘&, 

3708.3 
W 2 . 8  

12100 - 1 
13261 -4 
14342.4 
5935.5 

4553.7 
1925-5 

13183.5 
10433-8 

4741 -8 
3392.4 

w . 4  
5421.7 

6800.9 
WB- 1 
1 w - 9  
22144 -0 

8005 -5 ma A 

- 



Name of scation. Liditud0 . 
0 r P I  

40 42 43.67 

40 43 42.09 

40 44 48.25 

&&die Beach ........... 

LOnghde . 
0 * n 

79 66 PT.35 

73 01 44-21 

F2 59 60.08 

Blue Point ................ 

To dation- 
.... .r_.  .__ 

E&d’a Hill ............... 
Watch Hill .... ............ 
#d and I f o m  ............ 
Watch Hill ................. 
Blue Point ..... I ........ 
W a t e h ~ l l  ................. 
Blue Point ................. 
WatchHill ................. 
EIo~eU’s Point ............. 
FkHedIe Beach ............ 
&.&vine Beach ............ 
Ketchmu ................... 
BeIldeBeach ............ 
Howell’s Point .............. 

Patebogue ................ 

Baok azimuth . - ....... 
0 I* 

329 19 12 
243 51 29 

200 37 57 
136 01 36 

131 41 a~ 
167 48 14 

24 00 
2L2 34 82 

233 44 15 
200 11 39 

232 39 31 
308 24 08 

247 51 OB 
273 32 07 

&well’s Point ............. 

40 45 18.63 

40 45 18.08 

3Letdmm- ................ 

. ffnlith’s Point .............. 

8xnit.h’~ ‘Beach ............. 

w m. 8mitb. ............... 72 52 33.43 

72 66 03.92 Bellepod Spire ............ 

Charles @born ........... 

Brown’s Point ............ 

BeUerille Beach ............ 
Smith’aPuint ............... 
Belletille Beaeh ............ 
Smith’s Point ............... 
Head and € ? ~  ............ 
Bine Poiat ..... .= .. ...-. .... 

169 47 37 
108 31 38 

176 48 48 
118 00 45 

178 W 44 
78 40 46 

Bdmuth . 
0 I I/ 

149 23 14 
63 53 45 

20 39 12 
315 59 44 

69 42 36 
317 47 37 

80 21 29 
32 36 08 

69 45 43 
20 15 23 

52 41 22 
128 25 11 

67 54 03 
93 35 41 

40 29 50 
93 15 ‘27 

349 47 33 
283 29 21 

3% 48 40 
297 58 43 

%a2739 
w39s 

I 
Distance . 
dtclrur . 
17048.0 
5372-0 

7675 . 0 
5791 -8 

3367.6 
6351.3 

7597.0 
6444.9 

3659.0 
6231 . 6 

512’3-6 
w3.7 

W . 8  
7722.6 

6rn.6 
2271 -4 

4839.0 
6204.5 

6447.4 
4960 -9 

E607.0 
2939.2 

_- . Distance . 
Y d  . 
18613.2 
5074.7 

8393.2 
6333.7 

3682.7 
6945.6 

83‘57.9 
7047.9 

4001.4 
6721 . 1 

56‘B ~ 8 
3164.5 

7506.1 
8445 .I 

6871-6 
2483-9 

5291.8 
6691.5 

5957 . 1 
542-5.1 

7225.2 
a214.2 

Distance’ 

K i  . 
10.59 
3.34 

4.77 
3.60 

2.09 
3.95 

. 

4.72 yrr 
U 2.27 0 

3.25 s) 

4.01 

3.19 
1.80 

4 2 7  
4.80 

3.91 
1.42 

3-01 
3.23 

3-39 
3.08 

M 



Name of station. Latime. 

0 I /I 

40 43 01.13 

40 4 1  52.23 

40 43 45.04 

40 43 15.18 

40 38 42.79 

40 42 18.43 

40 41 02.43 

40 42 19.64 

40 43 10.9 

40 37 53-17 

Longitude. -- 
0 , ,, 

73 06 03.45 

73 08 36..% 

73 06 52-06 

73 03 39.28 

73 09 13.10 

73 12 31.52 

73 16 2323 

73 15 05.93 

73 13 51.28 

‘13 12 50.67 

Azimuth. 

0 . I ,  

257 53 55 
330 15 28 

239 23 21 
2983039 

35 11 31 
319 53 27 

276 44 31 
249 53 08 

1m 20 47 
209 10 55 

324 58 01 
278 18 53 

246 43 31 
317 49 32 

270 40 39 
372832 

310 33 35 
48 2u 47 

139 31 04 
213 40 44 

183 08 43 
m e Q 3  

Back azimuth. 

0 I I .  

77 fi5 24 
150 17 @2 

59 25 01 
118 33 53 

215 10 27 
139 53 59 

96 46 13 
69 54 17 

8 21 11 
29 12 59 

145 00 10 
9s 21 26 

66 46 03 
97 51 43 

90 42 20 
217 27 41 

130 34 27 
2%8 19 58 

319 23 00 
33 48 03 

Distance. 

Nctres. 
3273.9 
6316.1 

4175.5 
7941.0 

4257 -3 
1770 ~ 6 

3682.8 
2679 - 6 

5905 ~ 3 
9127-9 

8120 -7 
5573.8 

5937 -2 
8124 -8 

3624.5 
3008.4 

2464.1 
2315.0 

26767.4 
284P2 -9 

5249 -: \ 5796. 

Distance. 

Yards. 
3580 -2 
7453.9 

46.55 -7 
€2334.0 

4655.7 
1936.3 

4037.4 
2930.3 

6457.9 
m 2 . 0  

8380.6 
6095.4 

6192 -7 
m 5 . 0  

3963.5 
3289.9 

2694 -7 
2564.4 

29272.0 
31071.5 

5730 -t 
\ 

Mi. 
2 2-84 
4 -24 

2 -64 
4.93 

2 -64 
1-10 

2.29 $i 
1-67 

U 3-A37 0 
5.67 9 
5-05 * 
3.41 

3.69 
5.05 

9-25 
1-87 

1-53 
1.46 

16-63 
17 -66 

3 -26 
\ 3-6l 



mituae. 

0 I II 

40 40 47.63 

40 40 03.31 

40 37 33.00 

40 38 26.84 

40 38 59.73 

40 41 31.44 

40 40 46.38 

40 39 20-64 

40 36 43.52 

40 ’&50-40 

40 36 10.72 

Longitude. 

0 I I1 

73 18 34.71 

73 20 39.33 

73 20 25.80 

73 17 36-50 

73 20 18.46 

73 18 57.66 

73 20 54.29 

73 23 16.16 

73 23 36.82 

73 25 31.60 

73 28 16.48 

0 0 I1 

261 32 19 
329 44 34 

244 57 13 
300 40 22 

257 10 21 
176 04 43 

162 31 37 
124 43 51 

216 12 06 
165 58 08 

338 15 20 
2835426 

269 18 41 
345 10 55 

250 19 30 
3093939 

251 12 40 
185 43 11 

327 02 01 
251 49 04 

261 13 33 
216 49 38 

Back azimuth 

0 I I I  

81 33 44 
149 45 51 

645834 
120 51 00 

77 12 51 
3560435 

3423059 
304 41 52 

36 13 14 
345 57 54 

158 l5 35 
103 56 06 

89 20 12 
165 11 05 

70 21 12 
129 41 30 

71 14 44 
5 43 25 

147 03 15 
775032 

81 16 35 
36 51 25 

Diimce. 

diem. 
3105.2 
5528.8 

3229.9 
6652.7 

5534 -2 
4646.9 

4552.5 
5224.8 

4124.8 
2021.5 

1454 -5 
3719.3 

3277 -8 
1373.8 

3911.4 
5200.2 

4741 -5 
4F70.1 

4957 -5 
3254.5 

6650.9 
6461 -9 

Distance 

Ymds. 
3395.8 
6046.1 

3532.1 
7275.2 

6052.0 
5081.7 

4973.5 
5713.7 

4510.8 
2210.7 

1590.6 
4067.3 

3584 -5 
1502.4 

4277.4 
5686.8 

5185.2 
53252 

5421 -4 
3559.1 

7273 - 2 
7066.5 

Distance. 

x i .  
1.93 
3-44 

2-01 
4.13 

3.44 
2-89 

3-25 
2-83 .p 

U 
1-26 E) 

0.90 00 
2.31 

2.04 
0.85 

2.43 
3.23 

2.95 
3.03 

3.08 
2.02 

4.13 ,p 

2-56 Q 

E3 
4.02 @ 



United States Coast Sumey.-Geographicd Posiriolw. Section II.-Lmg Island. Sketch B, hb. 2. 

Namaefst.tiaa Latitude. -- 
o t n  

40 36 46.69 

40 8% Et-32 

40 39 a0.w 

40 35 51-76 

40 37 58.02 

40 35 37-92 

40 37 36.46 

40 38 22-96 

40 37 11.81 

40 35 18-91 

Longitude. 

0 I If 

73 25 W.52 

73 27 26.12 

73 31 06.71 

73 32 54-24 

73 28 18.49 

73 30 09.9 

73 30 10.93 

73 34 04.49 

73 37 41.44 

73 34 28-48 

B z i m U t h .  
~~ 

0 1 . 7  

76 16 28 
170 26 28 

11 56 07 
279 03 23 

3% 41 31 
272 54 11 

264 51 20 
201 23 01 

208 13 24 
122 54 57 

249 12 51 
169 01 27 

232 37 13 
157 52 17 

340 29 54 
246 49 13 

290 03 48 
246 41 28 

245 24 56 
185 40 19 

91 04 10 
mM5B 

To station- Back nzimutl 

0 t ,, 
256 14 22 
350 26 09 

191 55 35 
990439 

145 43 21 
9.2 56 35 

84 54 21 
21 24 11 

28 14 03 
302 52 54 

69 14 05 
349 00 50 

52 39 00 
337 51 41 

160 30 40 
66 51 09 

110 06 55 
66 43 50 

65 25 59 
5 40 34 

217 02 03 
19 51 Q9 

Distance 

h€&CS. 
4693.( 
4113.: 

57'24. : 
m'24.f 

7099.4 
5188.1 

6555.6 
6927.( 

2601 - 1 
4706.6 

S 1 . 4  
7005.3 

4872.0 
3477.6 

4947.0 
4542.6 

7183.1 
5550.2 

2436.4 
5704.6 

4604 -1 
q-! 

Distance 

Yards. 
5112.t 
4498.l 

6259.1 
2979.; 

7763.7 
m 3 . t  

7169-2 
7575 

2844-5 
5147.l 

3118-2 
7660 -E 

5327.9 
3303.0 

5409.9 
4967.7 

1860.7 
6069.5 

2664.4 
6238-4 

5035 .F 
3m2 -t 

#a 
8 

Iistance. 

M h .  
2.92 
2.56 

3.66 
1-69 

4.41 
3.22 

4-07 p 
4.30 - 

W 
1-62 0 
2-92 9 
1-27 T.0 
4.35 a 

3.03 
2.16 

3.07 
2.83 

4.47 
3-45 

1.52 
3.55 

2-87 
1.75 



LoagBeach 

Gentleman's Hill ._... .. . _. - 
. .  
Near Boeliaway ______..___. 

EIogIslaud .._.___.._._..__ 

Pavilion .._.___.-__._ - 

Azimuth. 

0 I /I 0 I N 

40 35 08-02 

40 34 59.79 

73 36 33-95 

73 39 05-36 

40 35 00.53 73 39 29.03 

40 36 18.96 73 39 09-54 

40 35 44.72 73 44 55.54 

O l N  

2552036 
210 17 01 

205 50 41 
2593333 

300 42 47 
354 17 54 

231 47 09 
171 41 04 

279 31 05 
241 20 20 

305 44 36 
243 13 52 

28.2 03 23 
2232520 

163 34 41 
243 19 10 

140 54 53 
64 47 02 

950508 
150 24 33 

I 
Hi&’?$eck _...._. ..._ _ _ _ _  40 36 51.49 

mw~eseh _.____________ 40 35 33-46 

HOlFarrt,(statePIBW) .... 40 37 3.73 
I 

114 03 33 
192 36 01 

73 42 9-82 

73 a 31-73 

74 05 03.89 

To station- 

?ifoat propped - ..-....*.- 
m d 8  - --.-----I.-. .... 

Coney Lslapd East . .... .... 

0 I /I 

75 22 59 
30 la 38 

25 51 36 
793734 

120 43 57 
174 18 10 

51 48 06 
351 40 51 

993453 
61 23 53 

125 46 49 
63 15 49 

102 05 37’ 
43 27 19 

343 30 54 
633648 

320 46 16 
244 42 14 

274 58 43 
338 2.2 58 

293 57 34 
123624 

40 40 15.73 , 73 57 41.40 
40 36 57.10 73 55 13.25 

40 34 3-78 73 55 56-26 i 

lwiins. 
5339.0 
6963.6 

4524.4 
8811.8 

2911.2 
5602.0 

2635.4 
3165.9 

S3dE.6 
8742.6 

5894.1 
4731.2 

4963.3 
6-247 - 1 
23362.7 
42542.3 

29373.5 
11493.6 

1393.1.9 
7046.1 

14096.0 
4624.3 

Distance. 

Yords. 
5838.6 
7615.2 

4947.8 
9701 -9 

3216.4 
6126.2 

2882.0 
3462.1 

9129-8 
9560.7 

6445.6 
5173-9 

5427-7 
6E31.6 

31563-4 
46543.2 

322122.0 
12569 - 1 
152% -8 
7705.4 

35415.0 
5051.0 

DiEtamm 

hafa. 
3-33 
4.33 

2.81 
5.48 

1-83 
3.48 

1.64 .p 

U 
5.83 p 
3.66 $e 

1.97 

5.19 0 

2.94 

3-08 
. 3.83 
17-93 
26-43 

18.25 
7.14 

8.M 
4-30 

8.76 8 
2.87 hi 



Unked S t w  Coast Sumey.-Geographicd Posit&. rziecttion IX-Lmig I s l a d  Sketch B, A%. 2. 

Name of station. Latitude. 

0 I H  

40 34 27.95 

40 34 49.13 

40 34 26.28 

40 37 44.69 

40 39 24-87 

40 39 54-27 

40 39 50.44 

40 57 36.23 

40 57 44.25 

Longitude. 
-- 

0 I :, 
73 58 00.25 

73 49 36.69 

73 52 58.33 

73 5.2 59.46 

73 47 17.73 

73 49 35-86 

73 52 h.00 

72 49 17.60 

72 46 37.11 

, 125511.e 
\ \ 

Bzimulh. 

0 I rr 

1 8  21 46 
120 21 01 

131 31 52 
86 53 19 

146 20 30 
902637 

64 58 46 
316 37 24 

21 01 08 
685842 

5 0 0 7 5 9  
0 07 05 

304 06 13 
333 48 48 

53 28 47 
3372420 

358 52 45 
3% 32 43 

To station- Back azimuth 

0 I t  

2 21 56 
300 1G 25 

311 26 37 
266 47 53 

328 17 26 
270 23 23 

244 57 17 
133 39 36 

2005937 
246 54 59 

230 06 36 
180 07 04 

124 11 24 
153 50 55 

233 -20 42 
157 36 40 

78 54 54 
146 35 34 

216 45 43 
\ m3%35 

Distance. 

Metres. 
10535.6 
115366.6 

132W-5 
11860.2 

P2665.8 
7100.6 

3470.0 
1214 -0 

9110.0 
8603.1 

623x2 
9412.2 

1350.3 
10355.6 

21581 -1 
13120.1 

4673.2 
11006.9 

15089 .€ 
17418 

Distance. 

Yards. 
11958.9 
12616.1 

16629.4 
12969-9 

13850.9 
7765.0 

3794 -7 
7E39.0 

9962.4 
9406.1 

6616.4 
10292.9 

1476-7 
11324.7 

23600 -4 
14347.8 

500-5 
l2Q36.8 

16501 -€ 
19\13.( 

!2 
- t Q  
)istatloe. 

M i .  
6.67 
7.17 

9.45 
7.37 

7-87 
4.41 

2.16 
P 

4- 9  u 
5.66 9 

Y 

0 

5.35 

3.87 
8-09 

0.84 
6.43 

13.41 
8-15 

2-90 
6.84 

9 -38 
10 -86 



Longitnae. 

0 I It 

72 53 E 2 2  

73 01 52.42 

73 10 13.81 

73 12 53-02 

73 11 01-28 

73 10 16.59 

73 14 28-92 

73 17 29.72 

73 17 55-30 

73 03 57.39 

73 17 52.03 

rlzimuth. 

0 I I ,  

85 24 17 
317 46 01 

358 15 19 
294 28 36 

254 39 43 
3280544 

285 02 16 
333 45 27 

351 56 48 
83 38 18 

292 28 18 
359 33 13 

329 14 08 
286 05 31 

307 14 59 
269 25 15 

231 12 13 
la-127 16 

12 31 43 
49 2E3 46 

289 20 24 
249 47 19 

EWk azimuth 

0 I I ,  

2652204 
137 50 56 

178 15 29 
114 39 03 

14 45 21 
148 10 19 

105 09 38 
153 47 12 

171 57 22 
2633707 

112 33 58 
179 33 14 

149 16 54 
106 08 16 

127 19 4.1 
892926 

51 16 35 
4 2 / 2 7  

192 30 56 
2292509 

109 25 26 
69 53 13 

Distance. 

Ilietrcs. 
2806.7 

156%2 - 3 

11100.5 
24925.3 

12528.3 
19293.7 

16371.8 
8437.4 

7939.0 
2632.2 

13145.1 
8338.6 

11686-1 
6147 - 1 

12832.6 
9093.6 

12436.7 
7723.2 

8544.5 
10205.8 

11299.1 
13320.1 

Distance. 

Yurds. 
3069-3 

17084 - 1 

12159.2 
27257.6 

13700.6 
21099.0 

1 7 m - 7  
9226.9 

m 1 . 9  
2578.5 

14375.1 
9118.9 

l2779.6 
67e2 - 3 

14033.4 
9944.5 

13600.4 
8445.9 

9344.0 
11180.2 

12355.4 
14566.5 

_1_ 

Distance. 

W k  
1.74 
9.71 

6.90 
15.49 

7-78 
11-99 

10.17 
5.24 

U 4.93 0 
1-64 p 
8.17 9 
5.18 

7.26 
3.82 

7-97 
5.65 

7 -73 
4.80 

5.31 
6-34 

h3 
8-28 a ’ 7.m 



United Stutes Comt Sumt-Gwgaplcicacnl i’ositims. Seciion IX-Long Island. Sketch B, h%. 2. 

Name of station. Latitide. 

0 I I ,  

40 54 31-68 

40 56 06-61 

40 49 55.45 

40 57 41.23 

40 57 55.61 

40 58 33.66 

40 57 35-14 

40 56 45.48 

40 56 43.04 

40 5a s.45 

1 55 si -92 

0 I , I  

73 05 21-28 

13 03 5253.19 

73 04 58.58 

13 03 33-68 

72 59 33-40 

73 06 47-60 

73 05 43.76 

73 06 5-63 

13 06 20.85 

13 06 42.83 

\ =% O8 =-- 

0 I I I  

323 53 09 
33 12 43 

35 20 50 
Mi 40 12 

2553 57 11 
176 26 01 

155 03 14 
267 53 32 

147 08 23 
€5 31 17 

672940 
314 51 26 

140 07 42 
96 40 33 

120 2.2 25 
215 16 51 

120 29 13 
203 05 16 

320 24 18 
67 03 14 

3h233a 
, Pa6’45 

Distance 
~ 

Netres. 
W3.E 
12515.4 

16.130.3 
10427. 

as?@. 0 
8536-8 

36m.a 
W57.6 

33344.8 
5754.2 

3B4.8 
7731.3 

2328.9 
4558.3 

4112.7 
1833.5 

4247.3 
1842.3 

2351-0 
3289.5 

4296 .F 
,1?#3.1 

- I p  

Mance. 

i?¶ik?, 
5.52 
7 -78 

10 21 
6 48 

3-04 
8.10 

22.72 *p 

U 24-2l-J (3 
3.58 p 
2-04 * 

17.70 

4.80 

1.45 
2.83 

2.56 
t.14 

2.64 
1.14 

1.46 
2.04 

2.m 
55-13 



Latitode. 

0 I // 

40 55 04.58 

40 51 14.52 

40 53 n.48 

40 48 57.07 

40 51 07.16 

40 52 55-a 

40 56 18.77 

40 51 00.91 

40 52 57.59 

40 53 37.05 

40 55 43.46 

0 f 'I 

73 10 37.s 

73 E2 19-62 

73 16 39-37 

73 20 39.32 

73 25 04.71 

73 20 05-63 

73 23 13.07 

73 30 17.89 

73 33 06-20 

73 29 31.04 

73 25 29-96 

Azimuth. 

0 I II 

351 02 10 
262 23 21 

207 52 22 
3260752 

272 19 05 
312 09 25 

88 47 16 
330 58 57 

22532 
30.2 48 36 

6 06 43 
64 26 52 

324 57 58 
15 13 00 

153 57 37 
61 58 45 

362631 
312 23 09 

76 25 55 
12 50 14 

251 12 22 
304 14 06 

To station- Back azimuti 

, o  I I1 

171 02 19 
822440 

27 53 10 
146 09 14 

92 22 43 
132 13 37 

268 44 18 
151 04 12 

182 25 27 
122 51 31 

1860622 
2442337 

145 00 01 
195 11 47 

333 51 11 
241 53 41 

216 23 23 
132 24 59 

256 23 35 
192 49 8 

71 13 51 
I24 17 52 

Distance 

Mct7es. 
3189.E 
2954.E 

3923.1 
5290.1 

79202 
12187.7 

6396.E 
2S19.2 

4153.9 
7399.4 

7405.9 
7763.0 

7643 - 0 
9960.0 

31245.7 
P327.6 

11678.7 
5336.8 

5181 -3 
4939 - 3 

33e1.8 
9183.0 

Distance 

Yards. 
3488.2 
323l.2 

11290.1 
5785.1 

=.a 
14128-1 

6895.4 
2js29.2 

4542.6 
8091.8 

8098.9 
8689.4 

8358.2 
loasz - 0 

34169.4 
13481.1 

12771 -5 
5836.2 

5666-1 
5401.7 

3698.2 
1W42.3 

Bib. 
1.98 
1.84 

2.44 
3.29 

4.92 
7.57 

3-97 *p 

U 

4.60 .w 

14-66 

2.58 0 
4.60 

4.62 

4.75 
6.19 

19.41 
7-66 

7-26 
3.32 

3.22 
3-07 

&e 22-10 
5.71 ~t 



Longitude. 

0 I I, 

73 22 11-09 

73 20 36.11 

73 25 25.56 

73 23 B.42 

73 24 43.10 

73 26 13.59 

73 23 21.16 

13 24 52-24 

13 20 43.30 

73 21 55.18 

\ 23 

Azimuth. 

0 I z j  

153 05 21 
110 48 52 

113 13 31 
60 @2 06 

219 14 51 
258 21 34 

69 17 01 
183 32 17 

2025038 
3042434 

219 41 57 
2855338 

243 34 16 
290 49 53 

1% 32 8 
242 18 13 

45 58 18 
136 30 a5 

162 34 ‘n 
218 30 09 

\ 46553 

To station- 

Eaton - - - - - . - - - . - - - - - -. - - - - 
East Fort __._____._ __.. .._- 

Rack azimuth 

0 I N 

333 04 40 
290 46 44 

293 11 48 
240 01 04 

39 16 18 
78 23 42 

249 12 38 
3 3 2 2 8  

22 51 37 
124 25 32 

39 43 46 
105 55 25 

633738 
110 53 04 

5 32 43 
62 19 01 

93555a7 
316 28 21 

342 33 46 
383056 

17Q 17 17 
,%%357’38 

Distance. 

Mrires. 
32@2 ~ T 
4976.5 

3994.5 
2364.9 

4896.e 
4644.9 

lorn -9 
6191 .a 
5423 - 6 
2091.1 

6609.9 
3999.9 

8046.9 
7307 -2 

2209 -7 
2189.5 

€514.8 
5089.5 

6084.8 
Stlm.1 

1661 .f 
L 3995- 

Distance. 

Yards. 
3502.4 
5442 -2 

4363.3 
2586.2 

5355.0 
5019.5 

11184.9 
6771 -2 

5931.1 
2286.0 

72%-4 
4364.3 

8799.9 
7W.9 

2416.5 
2394.3 

9311.5 
5565-7 

6654 -2 
2954.9 

1817 .I 
43s.‘ 

E 
- c R  
listace. 

M i l e .  
1.99 
3.09 

2.48 
1.47 

3.04 
2 -89 

6.35. 
3.85 

3-3z 0 
U 

1.30 ? 
4.11 
2.48 

5.00 
4.54 

1-3Y 
1.36 

5.29 
3.16 

3.78 
1-68 

1-03 
2 -48 



f I 

Back azimuth. 

e / I, 

149 01 26 
99 04 53 

170 28 36 
104 39 43 

137 25 2/ 
7G 04 19 

182 47 10 
2% 30 35 

90 26 00 
195 55 20 

163 17 20 ' 
73 22 46 

zla 47 40 
3345559 

311 46 46 
224 04 59 

3243600 
%?3 53 10 

47 20 11 
303 51 33 

60 10 42 
15 04 52 

Distance. 

2rfetrs.s. 
6428-4 
4466 -2 

7360.0 
-2.1 

6024 -8 
4632 .G 

363.3 
tXt32.0 

C7743.6 
10355-5 

4300.7 
2435.1 

3041.4 
4102.6 

3336.8 
1614.5 

1W.3 
3144 -7 

3329 -7 
2289 -9 

9936.3 
4934 -5 

D i e t a n C e .  

Yards. 
7040.6 
4ES.I-1 

8948.7 
4464-1 

6195-0 
5066.1 

m -6 
7255.4 

7'231 -2 
113%;5 

470311 
2662.9 

3326.0 
4456.5 

4195.8 
1765-6 

2966.1 
3767 -0 

3360.0 
2504.2 

10866.0 
5396.2 

4.51 
2.54 

3.12 
2 .m 

i 

2% P 
U 

4 -14 

4-19 0 
6-43 9 
2.67 
1.51 a 

1.89 
2-55 

2.38 
1.00 

1.17 
2.11 

2.19 
1.49 

6.11 
3-07 + 



Ukted States Coast Surztey.-Geogra.phical PoJitions. Sectwn IX-Long bland Sound. skezch €3, No. 2. 

Name of station. Lntitude. 

0 8 f I  

40 53 01.43 

40 48 12-25 

40 49 06-99 

40 51 59.62 

40 54 07.29 

40 54 53.29 

40 59 22-36 

40 53 54.55 

40 58 00.44 

46 51 as 
. 

i 

Longitude. 

0 f I* 

73 36 17.24 

73 34 48.91 

73 40 12.83 

73 42 48.35 

73 37 39.76 

73 33 s.79 

73 36 10.94 

13 37 06-39 

13 39 22-87 

13, ?a %&-54 
i 

Bdmnth. 

0 f *  

271 30 35 
14 29 28 

62 30 21 
166 57 00 

217 19 27 
mq20 

2% 12 15 
3% 36 41 

316 26 28 
61 '25 57 

46 55 16 
291 59 10 

0 43 10 
34 16 57 

118 19 52 
m3323 

334 45 41 
232229 

--&%I 57 m 

a: 

3& '46 

To ahtion- Back azimuth. 

0 f 1: 

91 32 38 
194 28 20 

262 28 15 
316 56 09 

37 22 00 
126 44 45 

t 

78 16 31 
145 33 20 

136 97 23 
241 22.35 

52x5333 
11.2 01 53 

180 43 06 
914 12 37 

298' 17 57 
56 .34 38 

154 4B 0% 

141 59 23 
17s 'sr 61 

209 *m 41 

Distance 

iwetw. 
4473-6 
9829.6 

4568.7 
9156.9 

9096.7 
B21.3 

9353.7 
6152 - 0 

2803.2 
6228 * 0 

5049.6 
6276.2 

11751.6 
16521 -5 

4690.0 
1554.0 

10194.9 
12124 -1 

0 2 3 l . 4  - 7 x w  

Distance. 

IkI'ardS. 
4892.4 

10749-4 

4996.2 
10013.7 

9947-9 
41'18.9 

10228.9 
7055.7 

3065-5 
8997.9 

6522.1 
tiS63.5 

38851 -2 
18x1-4 

5117.9 
1699-4 

11148.8 
13358.5 

9ws -2 
i m i l - 9  

tsg 
85 

Iistance, I 

IIIilar. 
2.78 
6.U 

2.84 
5-68 

5.65 
2.37 * *  

e 5-81 Q 
4.01 

1.74 9 
5.11 

3.14 
3-90 

7-39 
10.26 

2-91 
0% 

6.33 
7 -53 

5 .'La 
4-44 



dzimnth. 
c- - 

0 I I /  

94 01 54 
121 la 92 

a 59 56 
a5650 

16 58 25 
e6 17 60 

~ 5 6 0 0  
1 13 

21 16 48 
m 39 la  
it51 3Y 15 
249 36 23 

145 06 16 
113 58 32 

67 09 58 
6 32 22 

B I I t  

273 59 24 
801 09 51 

215 57 3J 
264 54 18 

1% 57 23 
266 16 34 

84 57 01 
181 27 06 

201 15 i40 
127 40 11 

174 37 30 
69 38 57 

3% 0324 
292 58 33 

2370807 
186 32 07 

$3 45 27 
152 aj 47 

40 28 46 
167 47 17 

5 1  26 16 
175 26 54 

Dis&irce 

Bidlar. 
5352.6 

10149.0 

9024.7 
5478 - # 

76S.8 
2768.4 

2229.0 
9323.8 

9375.1 
1907.9 

6577.5 
5785.7 

10738.1 
2116.9 

4172.1 
4633.1 

s . 3  
%W. 0 

1812-2 
3252.4 

1773 -6 
1993.2 

1__ - 
Y i ,  
5Sa.4 

110!+8.6 

9368.1 
5991.6 

m615 
3027.4 

2437.6 
10196.2 

1m2.3  
2086.4 

6099.4 
6333.0 

11743.5 
2315.8 

4671 -8 
5066.6 

2830.5 
4260.5 

2047-4 
3556.7 

1939.6 
,2178-7 

Bk!tasctr, 

Nil&, 
3.33 
6.31 

5.61 
a.41 

1-92 
1.72 

- 

1.39 p 
t9 

5.79 

5.62 c 
1.18 

3.47 
8-60 

6-67 
1-31 

2.65 
2.m 

1.61 
2.43 

1-16 
2.02 

1-10 g 
1.24 w 



Zhited Statcs Const Sumey-Geographica2 Positions. &c&n II-Long l s h d  Sand. Sketch B, No. 2. 

Latitude. 

0 , 1, 

40 51 26.98 

40 55 40.51 

40 56 49.96 

40 56 06.91 

40 -54 37.93 

40 56 36.40 

40 53 22-08 

40 53 16.13 

40 52 37-49 

40 51 21X2 

\ 40 50 40.6 
\ 

Lon&ude. 

0 I If 

73 41 06.81 

73 43 13.71 

73 43 47-37 

73 41 49-24 

73 43 11.16 

73 40 45.27 

73 46 %i32 

73 45 09-52 

73 8 56.48 

73 40 14.32 

\ 13 45 46.s 

azimuth. 

0 I I 1  

113 03 52 
224 23 48 

365 01 06 
296 41 06 

303 45 09 
351 13 34 

11 ‘ds 16 
306 55 21 

355 24 46 
325 35 16 

18 39 53 
63 33 4.2 

310 40 18 
272 30 16 

315 19 13 
272 03 32 

77 53 00 
133 10 33 

132 15 8 
217 58 32 

Distance. 

Metres. 
2571 -5 
6933 - 1 
m39.1 
1091’2.1 

126’14.5 
9061 -6 

rcb3-3 
9517 - 5 

2531.2 
5917.5 

9007.7 
336.5 

15566.1 
14261 - 1 

14013.4 
12305.2 

5554.6 
E254 -2 

-% 

9017 -0 
2962.4 

Yitance. 

I’UnlS. 
2812.1 
75S1.8 

7479.0 
11933.1 

13360.2 
9909.7 

8511.6 
104OY.1 

2763.1 
6471.2 

@.$50.5 
48339 - 2 
17022.6 
15345-5 

16324-6 
13456.6 

6074.6 
9086.5 

9a60 -7 
3239 -6 

5291 -- 
, 9m. 

m cn 
- 0  
listmce. 

Miles. 
1.60 
4.31 

4.25 
6 -78 

7.88 
5.63 

4.84 y 
U 1-57 o 

3.68 9 
5-60 w 
2.41 ’ . 
9-67 
6 . S  

8-71 
7.64 

3-45 
5.13 

5.m 
1.84 

3-01 

5.91 

, 5.\& 



Name of station. Latitude. 

0 / I ,  

40 61 64-63 

40 60 60.93 

40 46 58.16 

40 61 31-38 

40 49 57-93 

40 48 34.27 

40 4@ 67-07 

40 50 28-08 

40 48 w.06 

40 49 'L8.50 

40 49 B.4F 

Urgiteae. 

73 43 27.66 
0 t ,, 

78 43 50~76 

73 4% 31.06 

73 46 47.04 

73 40 19-65 

73 44 01-06 

73 42 55.61 

73 43 05.09 

73 42 48.73 

73 41 56.74 

73 41 56-84 

IlzimUth, 

0 f #, 

550268  
138 31 15 

158 96 98 
E 3  23 30 

253 41 02 
218 06 20 

217 07 49 
295 42 41 

354 10 39 
107 3 =!- 

243 31 47 
141 33 32 

242 47 21 
I59 43 31 

283 a8 31 
20 -29 15 

251 47 31 
174 05 14 

218 13 25 
112 27 43 

wa 13 17 
13r3.59 49 

BMk azimuth. 

0 r If 

2% 01 a6 
318 30 13 

339 25 41 
263 21 58 

73 43 60 
380750 

Crc 03 64 
115 47 00 

174 10 40 
237 3 4  59 

63 34 22 
324 3 2  01 

e2 48 66 
339 47 58 

loa 30 o$ 
200 2.3 27 

71 49 13 
354 05 12 

68 14 29 
292 25 13 

63 14 21 
318 59 04 

Etahce. 

M.WI 
a98u.2 
3355.9 

4753 ~ 9 
2738.0 

&EL9 
5246.4 

4053.5 
1v253.1 

1.580.5 
9320 - 1 

6793 -6 
6705.2 

4107.9 
3741.8 

2935-1 
3746.6 

3815.7 
3721.8 

2449-5 
5833.0 

2451 -6 
2436.6 

Distance. 

Yards. 
4359.6 
3669-9 

6231.6 
299.1.2 

7180-3 
5737.3 

4432-8 
lli?T2-5 

1723.4 
10410.9 

6335-7 
7322.6 

4492.3 
4091.9 

43B.O 
4097.2 

4235-5 
4010 - 1 

2678.7 
6373.8 

2681.0 
2664.6 

___.. 

Distance. 

IliiIe.s, 
2.47 
2-08 

2.97 
1-70 

4 -08 
3.26 

3.52 .m 
6.37 

U O B  0 
5.92 p 
3.60 *" 
4.17 

2.55 
2.32 

2-45 
2.33 

2.39 
2.31 

l..% 
3.63 

1-52 
1.51 p 



Name of stotioy Latitude. 

0 , ,I 

40 48 60% 

40 48 37-52 

40 47 42.60 

40 50 19.57 

40 51 18.96 

40 45 14-93 

40 50 01-71 

40 45 38.19 

40 41 58.52 

40 48 a i s  

\ qQm2Q.ecl 

Longitude. 

0 I I ,  

-- 
73 45 19.78 

73 48 06-01 

73 46 %I-62 

73 46 43.20 

73 47 46 .1  

73 44 56-92 

‘13 44 49.63 

13 44 1836 

73 48 55-48 

73 49 47-17 

I *48’38*6f! 

AZimUth. 

253 26 23 
157 38 49 

199 01 24 
265 I3 14 

190 06 31 
126 8 33 

310 29 09 
2563-200 

2905tm 
259 47 53 

231 29 ofi 
159 58 10 

%%Z 15 3 
131 32 37 

153 53 30 
235 06 42 
2.23 56 39 
278 og 20 

2 s  07 os 
300 10 30 

229 4125 
a x  w 55 

p- 

a I 11 

Back azimuth 

0 / ,I 

73 29 42 
337 37 42 

19 02 10 
81 15 07 

IO 05 58 
306 37 19 

130 30 53 
76 34 06 

110 €24 57 
79 51 13 

51 30 40 
339 56 19 

311 52 00 

333 51 14 
KW50 
43 56 55 
98 10 38 
78 08 09 
120 11 20 

49 42 3l 
$ va’EaQ3 

&a ie w 

- 
Distance. 

MetTeS. 
7335.1 
5373.3 

5672.5 
9915.1 

5€%2.4 
2844.2 

5000.5 
4156.3 

113a9.3 
7103.1 

4371.5 
11624.1 

8060.6 
1800.5 

1losg.O 
3073.4 

16Y0.8 
3177-3 

w -7 
1401.5 

3364 .P 
5391 -: 

DLstance. 

Yurds. 
80.21-4 
5876.1 

6203 - 3 
4 W - 4  

6104-8 
3110.3 

5468.4 
4545.2 

1.2456.0 
1767.7 

4780 - 5 
1811 -8 

2242.5 
BX3.0 

12126.6 
3x51 -0 

l@Y-1  
m . 7  

w 9 - 4  
153% -6 

3619 -1 
%!%-‘ 

3h.tanna. 

Miles. 
4.56 
3.34 

3.53 
8.43 

3.47 
1-77 

- 

9.11 p 
U 

9-58 

e.72 $Q 

7-08 0 
4.41 3 

7-22 

1-27 
1.13 

6.89 
1-91 

1-04 
2-16 

1-51 
0.W 

2.05 
3 .a 



Latitude. 

0 I I‘ 

40 32 20.46 

40 52 42.24 

40 5.2 41.93 

40 47 35.89 

40 45 36.43 

41 19 33-29 

41 15 56-06 

41 18 58.20 

41 16 21.75 

41 15 11.05 

Longitude. 
- - .. 

0 I P 

73 42 23-59 

73 43 55-97 

73 43 48-58 

73 50 52.12 

73.42 06-23 

73 29 35.02 

73 W 35.42 

73 22 37.79 

73 29 49.00 

73 19 21.26 

Bzimuth. 

0 , /, 
35 44 49 

115 -29 14 

309 41 52 
344248 

312 46 17 
36 31 59 

255 39 43 
227 19 40 

2M 11 59 
244503e 

2€B 16 42 
352 l2 la 
42 09 50 

I33 46 08 

350033 
96 13 27 

276 10 02 
342 53 17 

146 53-16 
e63 a3.W 

To-station- Back azimnth 

0 I tt 

215 44 36 
2952i55 

129 42 36 
214 41 35 

132 46 56 
216 30 41 

75 41 15 
47 243 22 

22 16 13 
64 56 18 

109 26 31 
172 13 U6 

xz? a7 21 
313 42 49 

214 56 46 
276 08 49 

%j 13 27 
162 54 14 

326 51 ‘08 
83 27 01 

DistanCe. 
~ 

XelreS, 
791.8 
m2.0 

2057.9 
4566.0 

1921.4 
4660.0 

2521 -4  
2069.8 

7017.4 
11323.1 

22041.4 
E2605.9 

7&a9 - 0 
9646.8 

13959.5 
9759-1 

7340 - 9 
6918 -0 

8367.0 
6563.3 

Distance. 

Yatds. 
86.5.9 

4365.5 

2250.5 
499.2.1 

2101 -2 
5096.0 

m.4 
2263.5 

7674.0 
l23S2 -6 

24103.8 
13785.4 

w . 4  
10549.5 

15265.7 
10672.3 

. 8crm.8 
7565-3 

a9149.9 
3177.2 

_ .  - 

Distance. 

M&-!&f. 
0.49 
2.48 

1-28 
2-84 

1.19 
2.90 

1.76 
9 

1.29 u 
4.36 9 

*w 

0 

1-03 

13.70 
7.83 

4 - m  
5.99 

8-61 
6.06 

4-56 
4.30 

5.20 ?e 
4.08 $@ 



Name of station. Latitude. 

0 I 8/ 

Goodridge ._-._.. _-_. ._____ 41 19 33.48 

Longitude. 

0 , I t  

73 18 29-05 

73 10 46.59 

73 16 09-05 

73 07 28.53 

73 06 41.17 

7'2 59 43-64 

73 03 10.21 

73 05 22-24 

72 59 53.42 

72 56 58.45 

73 w N-S? 

A Z i m U t h .  

0 P I/ 

773631 
324 49 31 

803034 
30 19 50 

276 42 1'2 
343 40 45 

61 18 00 
30 32 13 

63 24 55 
168 11 13 

59 51 59 
EX3 01 46 

119 31 46 
231 47 08 

42 32 47 
334 55 05 

€34 03 36 
82 50 56 

84 49 46 
43 53 33 

295 02 50 
3'83 49 15 

Distance 

met<&%. 
5922 - 8 
9as.o 

10902-5 
1031'2.0 

7547.7 
10421 -5 

13793.7 
19626.7 

6135.3 
5374.1 

11219 -1 
lO&ikZ-% 

6891.4 
6105 - 1 

4309.9 
7236.1 

3208 - 2 
4607 - 7 

3351 -7 
5395.0 

5283 -2 
m*-' 

- 
Distance. 

Yards. 
6477 -0 

10069.6 

11922.6 
1183.7 

s2j3-9 
11396.8 

15084.4 
21463.9 

6709-4 
5ST5-9 

1 m . 9  
lld13.0 

7539.5 
6676.4 

4713.2 
5913.2 

w . 4  
5XB-d 

4215&$ 
5E93.8 

5 m  -5 
-$3or.j 2 

f3 
e3 

-lh 
1istance. 

B T i .  
3.63 
5 -7'2 

6-77 
6.72 

4.69 
6.47 

8.57 ya 
U.20 

U 
3.34 9 

6-71 ' 

3.81 0 

6.97 Cy 

4 -2% 
3.79 

2.63 
4.50 

1.99 
2.86 

54-33 
3-35 

3 -28 
1-74 



Lah’mae. 

0 , II 

41 26 54.73 

41 23 05-31 

41 27 45.12 

41 29 50.55 

41 27 13.42 

41 25 04.59 

41 26 39-02 

41 26 24-19 

41 22 25-78 

41 23 20.31 

41 20 3-34 

217 06 37 
l2a 22 39 

149 22 55 
281 03 41 

232 23 43 
171 44 23 

m 02 40 
246 31 39 

12 05 50 
66 27 09 

69 18 23 
1C5 04 07 

126 47 07 
187 41 47 

23 47 36 
335 55 59 

195 54 20 
25052% 

423334 
344 04 40 

Loq-tude. 

2730-6 
6753.1 

4146.1 
3243.1 

5317 - 0 
7511.9 

11~6.7 
6508-2 

5064.2 
3462.7 

4114.4 
5dS-9 

4062.4 
6034.5 

5379.2 
2341.1 

9943.2 
10958.3 

6698.0 
11359.1 

0 I I 1  

W 58 04.51 

72 56 53.50 

72 54 36-34 

72 53 51.87 

72 48 43.11 

72 55 22-05 

72 57 10 33 

72 59 18.61 

72 58 3134 

72 57 5537 

73 03 08-29 

A Z i R l U t h .  

0 I I I  

3353123 
70 47 55 

370724 
308 20 08 

329 21 55 
101 05 12 

52 25 43 
351 43 32 

98 08 01 
66 34 a 2 9  

192 05 19 
246 25 38 

240 16 41 
2 s  01 25 

306 45 34 
7 42 10 

203 46 34 
125 56 53 

15 55 33 
70 57 29 

222 31 25 
164 06 04 

To station- 

MdreS. 
.~ 

155 35 07 3705.4 
250 46 30 1 M 5 - 6  

” 

DiStanU?. 

Yards. 
4049.9 
3768.0 

2936.1 
73% - u 
4534.0 
3546.6 

5814.5 
8214.8 

12441 -2 
7117.2 

W . 0  
3786.7 

4499.4 
6139-9 

4442 - 5 
6599-1 

5532.5 
2560 -2 

10813.6 
11933.7 

7521.7 
m11.0 

DiStanee. 

x i .  
2-39 
2.14 

1.70 
4.20 

2 -58 
2.02 

3.30 m 
tr 

4.04 P 

4.67 

7.07 0 

3.15 
2-15 

2.56 
3.66 

2-52 
3.75 

3.34 
1.45 

6.18 
6.81 * 

h3 4-16 Q) 
7-05 



'. Name of station ... 
_ _  

l..niigit,iido.. 
--- 

0 I I ,  

73 08 48,BG 

73 or 44-41 

73 06 35.21 

73 08 01.93 

73 11 Z9.w 

73 08.32.13 

73 1.1 45.91 

73 07 3G.01 

73 10 46.07 

78 14 35.35 

73 12 00.74 ' 

Blackburn Hill. ..- .'. 

WhiteHill Church . . . . . . -. . 

Moose Hill .. .._. ...._. ... . 

South Wliitclrill.. . . . . . . . . -. 

Lntitido. -- 
0 I ,I 

4 1  24 48.32 

41 !25 49.47 

41 24 03.18 

41 23 02-54 

41 21 3-95 

41 20 00.35 

41 19 (19.32 

41 19 10.61 

41 16 40.05 

41 19 X . O G  

41 19 56.41 

, . .  
,Azimuth; 

0 . I ,,If 

89 37.56 
'46 27 14 

75 %2 59 
J3 11 55 

294 49 59 
201 15 34 

319 27 13 

-- 

. .  . .. 

. .  . 

. .  
,194 i n  00 

223 08 32 

ion 57 12 

83 05 03 

4G 26 40 

95 42 I9 
31. 4:) 52 

89 39 42 
6ti 11 15 

223 35 18 
70 00 :13 

'97 54 4e 
1 08 48 

86 41) P2 
S I  03 4% 

. .  
To Rtatioit- Distniice. 

I k r s .  
7110.5 

,8294.7 

9031.0 
11016 -8. 

5f37.5 
5103.8 

3452.8 
31G1.2 

. 8720:i 
784.7 

11B27 .G 
1 %!JG I .  5 

81182. 1 
io:inz.z 

0355.4 
13lJ2.5.1 

70.1 n . (i 

moo - 1 

GN7.8 

7410.7 

9737.9 
l~t i40 .11  

. .  

. ,.. 
Distance,. ' 

Mil&. 
4 -04 
4. i1 

.5.13' 

.6.% 

3.26 
2.90 

. .  

i.96 

U 4-95 0 

1.80 

4.16 

6-72 
7 .3G 

5.85 
4.82 

3.61. 
7 -40  

3.!I3 
3-62 

3:41 
4 -31 

Ii.43 
G . l &  



. Nameofstrrtm. Latitude. 

0 I P 

41 17 44.51 

41 17 10.88 

41 14 59.19 

41 17 10.75 

41 18 08-66 

41 16 28.03 

I 
41 18 47.27 

41 19 27.03 

41 18 26-89 

41 17 33-80 

41 14 58.84 

0 , If 
73 15 24-36 

73 15 18-71 

73 17 50.42 

73 18 39.36 

73 20 52.17 

13 .a s.83 

73 20 44.22 

73 26 51.37 

?a 31 00.24 

73 30 58.56 

73 30 57.30 

Azimuth 

0 I, , 
49 22 11 
345 49 44 

56 48 19 
343 27 5a 

117 15 49 
74 35 48 

14 47 50 
2975524 

102 01 27 
46 35 25 

278 04 55 
346 Id 08 

962308 
43 50 35 

9-2 m 17 
35 53 46 

2242850 
336450s 

2 s  3s 49 
3235526 

313 23 57 
212 10 23 

Back azimuth 

0 I I' 

223 19 35 
165 50 13 

236 45 39 
163 23 23 

2970802 
2.54 28 52 

194 47 22 
117 56 01 

2.3155 39 
225 39 2.3 

98 08 10 
166 18 55 

276 22 21 
223 45 35 

2722629 
215 51 46 

44 29 46 
156 45 52 

loa 43 04 
143 56 16 

1% 15 40 
32 11 09 

Distance 

MdzeS. 
5'366.4 
4107.2 

6747.2 
3071.6 

18430.7 
13249.5 

3818.7 
6275 - 0 
12429.E 
14410.3 

6991 4 
70oj.O 

12421 -5 
15330.2 

3308-8 
rb1.1 

2828.3 
4199.4 

9410.0 
2749-2 

546.2.2 
2985.1 

I -  

Didace 

Yards. 
7946.3 
4491-5 

7378.5 
3359.0 

20155.3 
16676.4 

4176.0 
M . 1  

13592.9 
15758.7 

7645.6 
7660.5 

13583.8 
16819.3 

4165.2 
7710.9 

3093.0 
4392 - 3 
10-290 -5 

31306.4 

5973.3 
3264.4 

Dis tame. 

hl&. 
4-55 
2.55 

4.19 
1-91 

11 -45 
9.47 

2-31 P 
U 

434 $Ja 

3.90 

7.5'2 0 
8.95 9 

4.35 

1.752 
9.56 

2.37 
4.8 

1.76 
2.62 

5-85 
1.71 t 

m 3.39 a 
1.85 4 



United States Coast Survey.-Gwgraphical Positions. Section IX-LOI~ Island Somd.  Sketch B, No. 2. 

Name of station. Latitude. 

0 f I, 

41 13 43.75 

41 la 12.86 

41 10 39.74 

41 10 39.63 

41 16 W-7.3 

41 09 26.27 

41 12 06-53 

41 13 05.95 

41 13 54-10 

Longitude. 

0 I *I 

73 30 55.73 

13 30 23.91 

73 30 54.46 

73 30 54.96 

73 05 45.56 

73 06 45.91 

73 13 03.89 

73 08 50.56 

73 04 37.76 

BzimUth. 

0 , If 

295 49 33 
179 06 23 

249 28 59 
165 11 36 

222 06 46 
179 42 M 

B 2  10 59 
179 49 09 

311 26 50 
242 35 56 

2.28 03 32 
1% 01 14 

230 37 40 
299 16 36 

2670425 
213 22 32 

19 52 5'2 
75 51 30 

356 41 05 
\ B5940 

To  tati ion- Back azimuth. 

0 I ,, 
115 51 15 
359 06 22 

69 30 20 
315 11 15 

42 08 27 
359 42 01 

42 12 40 
3.39 49 09 

131 39 02 
6.2 41 30 

48 07 23 
6 01 53 

50 4'2 30 
119 20 47 

870936 
33 22 51 

199 51 30 
255 48 53 

176 41 10 

Distance. 

N&t..s. 
3983.1 
2145.6 

3041.5 
2900 ~ 1 

5309 - 1 
5675-9 

5319.4 
5679.2 

9321.0 
13180.0 

10979.0 
1m3.0 

13194.1 
1010.2.6 

llOs1.0 
7824.0 

8784 -6 
6972 -C 

3235. 
\ 6319 

Ditahce. 

Yards. 
4361.4 
2674.4 

3325.1 
3171.5 

5805.9 
6-207 -0 

5817.1 
6210.6 

9365.1 
14413.3 

12006 - 3 
14634.2 

14428.7 
11047.9 

12121 ~1 
8556.1 

9606.6 
6610 -5 

3537. 
\ 6910 \ 

M i l s .  
2.4% 
1.52 

1.89 
1-80 

3 -30 
3.53 

3.31 
3.53 

U 
? 

5-60 *w 

0 

8.19 

6-82 
8.31 

8-20 
6.28 

6.89 
4 . s  

5-46 
3 -77 

2 A1 
3 -93 



I 

Stratford Spire, (hen). .___ - -  

Charles' Island Poplar. - - - - . 

Xi&dSpire __....___.._-- 41 13 34.23 

41 I1 30.42 

41 11 25-45 

I 

Blae%BOek,(l) .______.____, i 41 08 36.48 

Black EaekLigh&houne .... 

Black Bock,(2).. .__._...__ 

Bridgeport Xorth Spire -. -_ - 

41 08 30-11 

41 08 32.56 

41 10 35-20 
1 

0 I /t 

73 13 54-41 

73 05 52.95 

73 05 54.61 

73 07 29-94 

73 07 31.27 

73 02 5s-79 

73 03 12-63 

73 12 37.06 

73 12 43-87 

73 12 37.94 

73 11 06.36 

Azimuth. 

0 , /, 

2.55 49 09 
259 55 00 

220 5.4 46 
118 13 41 

222 50 35 
643736 

150 47 52 
P20 58 29 

119 04 36 , 

147 55 36 

55 10 42 
153 16 20 

230 41 19 
107 14 26 

2% 20 -36 
174 29 23 

176 00 -32 
212 33 20 

258 33 33 
174 46 00 

289 17 29 
30 00 19 

I c J i  azimuth. 

0 , I, 

105 52 20 
79 5d 15 

405806 
293 13 08 

45 53 55 
244 37 02 

33046% 
300 54 16 

2990024 
327 54 44 

235 08 13 
333 15 15 

5u 43 5s 
237 13 30 

79 24 27 
3542905 

356 oj 19 
323554 

78 37 25 
354 45 43 

109 20 20 
209 59 l a  

Distance. 

Metres. 
C. -r  r.ko.7 
6995.0 

10535.9 
1401.6 

9717.0 
1323.0 

3%9.0 
10441-0 

10208.0 
377.0 

Gi49.0 
5 1 5 - 0  

7.233-0 
w i 2 . U  

8329.0 
6?+0 

6691.0 
10097.0 

8373.2 
6629.5 

6432-5 
4 Z N . C  

Distance. 

.&ds. 
W . 0  
7648-5 

115s.4 
1532.7 

10626-2 
144G-8 

42m-1 
11418.0 

11163.2 
3802.3 

7052.4 
5603-5 

79n9.8 
2265.9 

9108-3 
7120.2 

7.320 - 4 
110413 

9156-7 
T a g  - f 
7034.4 
4625.8 

Distance 

bliles. 
4.57 
4-35 

6-58 
0.87 

6.04 
0.8-2 

2-39 e 
U 

6.49 

6.34 0 
2.16 p. 
4-01 
3.18 

4.49 
1.29 

5.18 
4.05 

4.16 
6.27 

5 21 
4.12 

rn 4.00 0s 
2-63 Q 



Longitude. 

? r n 

73 11 04.66 

73 I1 03.78 

73 09 43.91 

73 04 19-25 

73 16 18-23 

73 15 22.22 

13 15 13.62 

73 14 4 - 5 2  

73 I6 57-23 

73 35 13.78 

13 5m 40-45 
\ 

Azimuth. 

0 # I, 

1% 17 38 
213 22 57 

2380708 
31 49 33 

56 43 10 
rn @2 18 

215 22 19 
134 G!3 22 

244 19 16 
309 51 22 

233 24 40 
169 40 11 

2 41 43 
290 49 39 

19 00 55 
268 15 03 

312 54 55 
259 46 49 

2.35 29 14 
163 30 43 

Back azimuth 

0 t N 

316 16 01 
33 24 06 

loa 08 57 
211 48 33 

236 41 09 
105 04 07 

35 24 31 
314 06 23 

64 21 24 
129 52 25 

532506 
349 39 34 

162 41 42 
110 50 00 

198 5627 
88 11 01 

132 57 46 
79 49 23 

55 30 59 
3432935 

842926 
\ 3a%iio9 

Metres 
4021 -5  
5673. : 
6324.6 
4125.2 

4829.c 
429G-O 

8207.7 
W8.5 

50523-0 
6716.0 

4794 - 0 
72w)-0 

4250.0 
3904.0 

2902.0 
2923.7 

6255.0 
5523.0 

4416.0 
8474.0 

7650.1 
i lW8. 

D i .  

Yards. 
4379-8 
6204.2 

6316-7 
4511.2 

5m.9 
4693.0 

€975-7 
9632.7 

5493.0 
7349 -4 

5220.7 
7961.2 

4647.7 
4269.3 

3173.5 
3197.3 

9027.4 
6039-8 

4829 -2 
9266.9 

8365 .e \ -iW39.; 

M 
-4 

- 0  
xistance. 

Nitas. 
2.50 
3-53 

3.93 
2.56 

- 3.00 
2-62 

5.10 @ 
5.47 

3-12 o U 

2-97 y 
4-17 

4.52 

2-H 
2-43 

1-80 
1-62 

5-13 
3.43 

2.74 
5.27 

4.75 
6-33 



N.~B of station. 

! 

Latitude. 

0 / I ,  

41 10 57.79 

41 14 06-65 

41 I5 04.19 

41 10 14.84 

41 01 56.69 

41 08 46.82 

41 10 51.42 

41 G9 01-00 

41 08 39.71 

41 06 53.07 

41 09 04-24 

Longitoaa 
~ 

0 , ,8 

73 23 25-63 

73 19 37.m 

73 16 40.27 

73 I5 16.89 

73 18 48.98 

73 16 22.29 

73 17 10-33 

73 19 16.42 

73 20 00.31 

73 18 14.W 

73 22 06.ITJ 

Azimuth. 

0 f 0 

2624527 
333 27 51 

321 24 34 
42 23 19 

3 29 45 
66 44 21 

%21 56 42 
309 08 35 

2% -39 12 
212 24 19 

I81 20 54 
65 38 41 

315 52 06 
263 16 10 

2292807 
342 06 53 

308 34 31 
237 17 31 

157 50 32 
265 15 37 

352 21 GI 
2002709 

Back’&nth -- 
3 I I, 

82 49 43 
153 29 39 

141 26 20 
222 20 49 

lS3 29 34 
246 42 24 

41 58 10 
129 10 00 

108 41 29 
322558 

1 20 57 
245 37 05 

135 33 24 
83 16 44 

49 30 04 
162 OY I1 

128 35 I8 
57 18 00 

3375009 
86 17 30 

332 21 00 
20 628 41 

Distance 

Metm.  
9122.8 
e627.0 

5987-0 
7835.0 

6468-0 
4491 -0 

4635.0 
4805.0 

5020.0 
6554.0 

3 9 i X . O  
3355.0 

3886.0 
1223.0 

5463.0 
2084.0 

2127.0 
1215.0 

2318.0 
4037 -0 

3953.0 
9956.0 

Djfitmce 

Y a d .  
9976.4 
9434-2 

6547.2 
8622.8 

7073.2 
4911.2 

5068 -7 
5254.6 

5566.3 
7167.3 

4356.8 
4106.4 

42.19.6 
13J1.4 

5974.2 
m 9 . 0  

m.2 
1328.7 

2316.2 
4414.7 

4322.9 
10837.6 

Distance. 

Mtlds. 
5.67 
5 . s  

3.72 
4.90 

4.02 
2.79 

2.88 9 
U 

4.07 p 

2.99 

3.16 0 

2-a8 
2.33 

2.42 
0.76 

3.40 
1-33 . 
1-35 
0.75 

1.32 
2.51 

)3 2.46 4 
6-19 c?, 



Name of station. Latitude. 

0 I .I 

41 09 59 29 

41 04 58.69 

41 06 55-76 

41 06 0.2.19 

41 04 53.79 

41 09 21.76 

41 03 31.87 

41 03 30-29 

41 04 00.71 

41 03 36.57 

Longitude. 

0 / ,, 
73 25 27-65 

73 21 00.66 

73 25 11.83 

73 25 21.57 

73 22 43.50 

73 28 40.90 

73 22 55.36 

73 23 52.41 

73 23 09-20 

73 25 00.72 

\ 73 2a 44-x 

I 

Azimuth. 

0 , I, 

289 .% 36 
237 35 08 

243 08 44 
1% 01,Ol 

272 16 04 
198 20 16 

181 49 44 
257 56 06 

239 17 40 
137 23 39 

29.2 57 31 
248 00 55 

207 32 '28 
143 16 17 

216 20 58 
267 53 08 

213 59 37 
310 0.2 05 

169 14 47 
225 51 30 

To station- 
! 

Back azimuth. j Distance. 

0 ' 'I 

109 57 47 
57 36 '28 

63 I2  32 
8 01 14 

9-2 19 02 
18 21 25 

7 49 51 
77 59 I1 

39 19 01 
317 P2 02 

113 02 47 
63 04 22 

27 33 57 
323 12 29 

36 23 04 
81 53 45 

31 01 15 
160 02 14 

9 15 49 
45 54 21 

0 3 6 2 6  , 11430 

hidres. 
4976.0 
3a7.0 

9063 - 0 
3331.0 

6336.0 
7W.O 

1667.0 
6706 - 0 

4533.0 
5111.0 

121 73 - 0 
7923.0 

6807.0 
13571.0 

7556.0 
1332.0 

6207.0 
946 -4 

13789.0 
8461 -0 

1w -( 
, 894A. 

Distance. 

Yards. 
5441.6 
36s2 - 0 

9911.0 
3700.6 

69.223.9 
8600.9 

lW2-0 
7'333.5 

4957 - 2 
5559.2 

13312.0 
8664.4 

7443.9 
14731 -5 

E263.0 
1456.6 

a w . 8  
1035-0 

15079.2 
9244 -7 

4746.9 
. 978a-% 

w 
41 - w  

Xstance. 

Miles. 
3.G9 
2.09 

5.63 
2.10 

3.94 
4.89 

1.04 
4.17 

-- 

U 2-82 0 
3.18 3 
6.35 $42 
4.92 

4.23 
8.37 

4.70 
0.83 

3 x 6  
0 -59 

a m  
5 326 

4-40 ' 
5 -56 



Name of stption. 

fhffield bland, (2) _... .-.. 

Pmdy - - - . . . - . . - -. . . . . . . - - 
Mum0 * ..-..- * -*.-*. 

Port Chester, (station) ...-. 

Latitude. 

0 I 11 

41 00 07-36 

41 02 08-66 

41 01 09-67 

41 02 5231 

41 @2 51.82 

41 02 47.67 

41 03 38.30 

41 06 30.81 

41 03 07-32 

40 56 08-94 

41 00 06-53 

0 t 11 

78 33 57.31 

73 28 20.75 

73 31 04.27 

73 24 5oio.54 

73 27 08-16 

73 2-5 01.56 

73 33 46.16 

73 36 30.73 

73 41 16.06 

73 45 53.61 

73 40 02.71 

0 I I1 

295 01 42 
343 02 31 

326 17 l a  
643555 

3c9 07 29 
64 35 11 

le7 32 07 
218 51 25 

51 47 53 
,335 36 00 

348 03 22 
6.3 29 19 

270 41 08 
213 32 49 

214 15 45 
3-24 05 37 

261 47 23 
226 40 13 

324 08 50 
203 36 46 

333 04 39 
14 23 40 

Back &ut& -- 
0 I ,I 

115 08 44 
163 04 54 

146 20 40 
244 32 1.5 

129 1’2 33 
244 33 17 

7 33 03 
385400 

231 47 10 
155 38 34 

163 M 33 
248 23 23 

90 48 17 
34 56 10 

642054  
144 07 25 

84 52 24 
46 43 21 

144 13 59 
23 40 33 

1% 58 
1942652 

Distance 

Mil es, 
16629.9 
17619.5 

12966.5 
wo5-9 

14207 - 0 
44i6.3 

15ow.1 
9300.4 

2157.3 
133103 

12260.9 
13156.3 

15195-0 
12i65.7 

12168.0 
6565.3 

1054i.O 
9139.9 

18866.9 
20260.6 

11133 -8 
15513.3 

Distance 

Ez7ds. 
1808s - 0 
1L3333.2 

14179.8 
9520.5 

15536.3 
m . 2  

16502.1 
10170.6 

2359.4 
145.56-0 

13408.1 
14715.4 

16616.8 
13950.2 

13306.6 
7179.6 

11533.9 
9995.1 

20652 - 3 
12156.4 

15758.5 
16364.9 

- 
Distance. 

dii .  
10.33 
lo.% 

8.06 
5.41 

8.S3 
2-78 

-A 

9-33 yt 
U 1-34 0 

5.78 

6-42 $3 

7.62 $0 
8.36 

9-44 
7-93 

7.56 
4.08 

6.55 
5.68 

11-59 
12-59 

8-78 3 
9-64 w 



Name of station. Latitude. 

0 , ,, 
41 01 10.85 

40 59 54-19 

41 04 45.24 

41 03 32.68 

41 06 52.42 

41 03 14.11 

41 03 16-80 

41 08 04.65 

41 01 05-34 

41 02 03.47 

\ 41 in *-I 

bngitude. 

0 I I ,  

73 39 36-92 

73 39 18.78 

73 37 43.74 

73 36 39.38 

73 33 4925 

73 30 32.99 

73 2.5 59-23 

73 16 34.68 

73 24 09.G 

73 37 04.40 

13 31 43.w 

B a m U t h .  

0 I I1 

304 47 36 
16 53 51 

169 50 23 
110 21 3s 

290 23 45 
20 41 41 

267 31 35 
355 04 17 

359 10 29 
79 55 48 

99 24 00 
47 51 41 

57 31 11 
343 13 33 

46 35 18 
98 03 46 

la 10 3 
73 26 32 

49 07 49 
345 52 56 

Back azimuth 

0 I I ,  

124 60 45 
196 52 34 

319 50 01 
290 21 09 

110 26 21 
200 40 09 

87 33 29 
175 05 30 

179 10 31 
259 54 02 

279 21 53 
227 48 00 

237 29 33 
163 15 22 

226 31 OS 
277 55 3s 

8 11 08 
258 25 51 

2.29 05 53 
165 54 15 

312 19 26 

Distance. 

Hctres. 
5.563 - 0 
2073 - 0 

240.2.0 
109s3.0 

5917 -8 
91s-7 

4048.0 
7750.7 

5 w . a  
3aao.o 

4570.6 
10650 - 0 

39p3.1 
13466.2 

133235 ~ 3 
17100 - 0 

7243.7 
1475.7 

5510.3 
5125.3 

9092 2 
r I-. 

Distance. 

I‘nrds. 
6411.6 
2267 -0 

2626.8 
1197.5 

G471.5 
10048.5 

4426.8 
8475.9 

6548.6 
4177.4 

4998.3 

4w-7 
14726.2 

13390.2 
1 ~ 0 0 . 0  

7921 -5 
1613.8 

6925.3 
5603.9 

99.12 .I 
, 1791: 

11646.6 

bdJEs. 
3.64 
1-29 

1.49 
0.68 

3 .@ 
5.71 

2.52 
4-e2 

3-12 0 
tl 

2\84 $a 
2.37 9 

6.62 

2 -43 
8.37 

7-66 
10.62 

4 -50 
0.94 

3-42 
3.18 

5 -6‘4 
, I.@& 



Name dstation. Latitude. 

0 I I1 

41 03 10-19 

41 07 32-10 

41 03 18.35 

41 08 42.74 

41 09 41.13 

41 08 55.39 

41 11 05-78 

41 12 17.17 

42 09 33-82 

41 13 34.20 

0 I 11 

73 32 01-96 

73 31 22.67 

73 34 32.93 

73 43 32-77 

73 43 02.73 

73 46 59-60 

73 45 46.41 

73 41 4522 

73 40 27-59 

73 38 25-57 

Azimuth. 

0 , ,, 
131 5 21 
266 39 53 

315 0.2 36 
43 13 

329 09 36 
267 48 23 

311 31 f l  
57 2-4 11 

51 58 01 - 
327 32 32 

275 C6 07 
22 59 24 

22 59 30 
329 00 31 

49 41 55 
24 14 20 

160 17 03 
71 47 18 

20 59 30 
fZ5.454 

To station- Back azimuth. 

0 I I I  

314 32 I9 
86 40 51 

1 5  03 16 
171 42 41 

149 11 54 
107 51 32 

131 33 52 
237 21 16 

231 54 49 
14’7 5 05 

95 08 10 
2@2 53 32 

20-2 58 42 
149 01 46 

22938% 
2w E? 57” 

340 16 11 
251 45 03 

m5809 
2425242 

Distance. 

.liCtres. 
8813-0 
2081 - 0 

5.234-9 
8041-6 

13927’.7 
4660.8 

7073.7 
5371.3 

m . 9  
7691 -8 

4373.7 
4740.3 

4368.8 
5146.3 

9615.5 
7249.9 

5350.1 
5036.4 

7940.9 
5220.1 

Distance. 

I‘arda. 
9637.6 
2275.7 

5724 ~ 7 
8794.1 

11950-2 
5096-9 

$535.6 
8061.0 

.1&215.1 
a 1 1  -5  

4783 - 0 
5183.9 

4777.6 
5687.8 

10515.2 
7928.3 

5850.7 
5507.7 

8683.9 
6708.5 

P 

Distance. 

ai.?#. 
5.48 
1.29 

3.26 
5.00 

6.59 
2.90 

F 
U 

4.5.3 p 
5-82 p 

2.95 . 

4.40 0 

4.i8 

2.T2 . 

2.71 
3.20 

5-98 
4.50 

3-32 
3.13 

Ka 



- -._ 

Latitude. 
.__- 

0 1 , I  

41 12 25-52 

41 10 56.02 

41 13 01.53 

41 12 29.66 

41 12 21.06 

41 11 03.19 

41 11 55.30 

41 (15 18-17 

41 02 14-85 

40 58 13.46 

vu 58 32% 

Loagitude. 

0 , ,I 

13 38 30.26 

73 36 15.45 

73 3 G6.15 

73 3 10.37 

73 37 14.19 

53 40 3 . 4 9  

73 50 47.75 

73 59 22.13 

73 43 14.43 

73 41 39.17 

13 45 ?6-16 
\ .  

Azimuth. -- 
0 I tt 

i% 44 33 
le2 57 1'2 

66 41 10 
14s 09 31 

37 53 55 
99 -5%) 24 

108 29 14 
58 21 06 

143 37 15 
54 56 

111 10 -22 
46 32 17 

2E-2 14 29 
316 1'2 03 

230 53 03 
215 10 07 

311 25 16 
la 14 41 

212 53 39 
163 20 38 

208 40 m 
, = 5 - % S e  

To station- Back azimuth 

0 ' e t m  

266 42 23 
2 57 14 

246 38 24 
528 08 09 

213 52 31 
2i9 26 35 

Q& 26 26 
2 3  16 67 

3L3 36 29 
2G3 51 36 

324 co 34 
*26 50 06 

102 17 46 
136 11 35 

50 54 24 
35 1'2 21 

131 27 22 
1% 12 57 

32 34 42 
313 19 34 

20 42 1% 

Distance 

M&-.%. 
4545.6 
2121.3 

64w.q 
5743.8 

4905.2 
61p5 ~ 1 

t271.4 
10335.4 

2s*2 ~ 5 
631 1.5 

0311.2 
6335.1 

7185-7 
5w.7 

3703.4 
€398.4 

5976.0 
1 1 m - 0  

4150.0 
7565.9 

7MF4-7 
6QQS -Q 

Yards. 
4970.9 
2x09 - F 

6999.4 
6281.3 

5364 -2  
&sa - 2 

- 0 5  
listance. 

Hiies. 
%.SA 
1-38 

3.98 

v- 

3-57 * 

3.05 
~ 3.80 

3.90 p 
6.. 42 

1.74 ," 
3-92 9 

3.93 

4 -46 
4.7d 

2.30 
5.09 

3.71 
7-38 

2.58 
4.82 

4 -85 

1-75 %+ 

%-Tag 



Latitude. 
- -  
0 , I I  

40 5Q 45.64 

41 00 33-92 

40 59 31.71 

40 55 38-34 

40 57 05-42 

40 57 69.00 

40 57 59.98 

40 51 08.21 

40 43 a7.S 

40 52 84.26 

40 48 16.29 

Longitude. 

0 * I ,  

73 46 16.W 

73 48 37.51 

73 49 31.44 

i 3  51 34.24 

73 52 &'.E 

73 54 24.36 

73 50 13.95 

73 55 69-40 

73 50 49.45 

73 50 31-i6 

73 47 l2.61 

Azimuth. 

0 , * I  

265 44 2-2 
2-22 33 'a2 

247 32 40 
3 3  5'2 oa 
2.40 12 49 
329 49 17 

201 48 27 
263 12 5; 

2-25 29 1.2 
$30 GQ 30 

247 18 24 
306 12 35 

199 21 11 
64 5'7 12 

6 47 18 
29.2 2d 50 

242 37 23 
15-2 26 4.1 

313 00 18 
70 57 01 

1W 13 2.5 
149 38 24 

I 
Distance 

dletres. 
8744.0 
6m.a 

8161 -2 
9026.8 

10142.0 
6065 - 2 

7749 ~ 3 
8uJ3.9 

6437-0 
9843.0 

742!) - 0 
27W.O 

2993.5 
395.2.5 

20266 .a 
20510.2 

13158-7 
15691.9 

15411.6 
8118.0 

14694.0 
9223.0 

DiSSailCe. 

I h t i f S .  
9562 ~ 2 
6839.2 

892.8 
9871.4 

11091 -0 
2,819.8 

a474.4 
8774.5 

7039.3 
10764 ~ 0 

8114.3 
3058-7 

3279.1 
4'314.2 

22163.1 
22429-3 

14389.9 
17160 -2 

16E53.6 
ES77.6 

16068.9 
1m.o 

- -.-- 

A 

Distance. 

hf&S.  
5.43 
3-88 

5-07 
5-61 

6.30 
5-01 

4-81 9 
U 

4.93 

4-00 0 
6.12 $¶ 

4-61 $4 
1-74 

1.86 
2-47 

12 -59 
12.74 

8.17 
9.75 

9.58 
5-04 

9-13 ?e 
5-73 3 



Latitude. 

0 I I, 

40 48 16.87 

40 54 27.21 

40 52 27.59 

40 47 12.43 

40 46 11.70 

40 46 43.39 

40 46 23-65 

40 46 48:52 

40 48 51.46 

40 45 27-03 

40 47 29-63 

Longitude. 

0 , I ,  

73 47 08.96 

73 55 40.24 

73 56 34-t2 

'73 48 57-18 

73 22 01.47 

73 54 28-05 

73 55 35-60 

73 55 58.89 

73 53 02-21 

73 50 48.55 

7 3  52 52 u1 
\ 

Azimuth. 

0 , ,/ 
186 54 12 
149 07 17 

313 51 44 
249 06 42 

268 33 35 
229 59 55 

167 25 23 
273 43 la 
246 32 44 
113 39 07 

1% 19 46 
232 13 18 

176 21 57 
249 0.2 58 

274 19 07 
3% 33 15 

297 58 57 
343 32 33 

213 47 06 
1.28 50 46 

33% 46 13 
\ e3 53 19 

To station- Back azimuth. 

0 t ,I 

6 55 01 
329 05 04 

133 56 46 
69 09 23 

E83733 
50 03 12 

347 2 i  24 
93 47 30 

66 3.1 47 
328 35 31 

345 18 45 
78 15 35 

356 21 44 
69 03 &2 

91 20 06 
144 33 30 

118 01 41 
163 53 13 

33 48 23 
308 49 59 

150 46 46 , 242 5% 16 

Distance. 

Metres. 
14667 -2 
9252 - 0 

164%-0 
6159 - 0 

8192 - 0 
915-1 - 0 

10170-2 
9971 -9 

4709 ~ 4 
10711-2 

S446b 
5316 - 0 

X94-8 
1695 - 8 

2195-9 
941.9 

6504.8 
5129.1 

4169.2 
2194 -4 

2435 3 
,- %=-I 

Distance. 

Yards. 
16039.6 
10117.7 

18041.7 
6735-3 

9 B . 6  
100.21 - 5 

11121.9 
9929.8 

5150 - 1 
11713.3 

9.236.6 
5512.4 

9617-7 
183.5 

2335.8 
1030.0 

7113.4 
5609-0 

4559 - 3 
2399.7 

2663 -7 
, 53'61.6 

w 
-? 

- a 0  
3 i c e .  

Niles. 
9.11' 
5.75 

10.25 
3-83 

5-25 
5.69 

6-32 
6.61 

2.93 0 
6.71 9 

U 

5-25 p 
3-30 

5-46 
1-05 

1.33 
0-58 

4-04 
3.19 

2-59 
1-36 

1-51 
1-51 



Name of station. 

Hoont Prospect.. - * -1 .-. -. . 

Luqueer -. .... _. . . . . . . -. . 

Wens . -. . . . . . ..- . . - 

Latitude. 

0 9 11 

40 47 44.95 

40. 46 02-92 

40 47 02-43 

40 37 36.73 

40 40 15.73 

40 46 07.74 

40 44 13.62 

40 40 43.56 

40 43 39.99 

40 44 %*49 

0 I !r 

73 53 33.32 

73 52 08.19 

73 56 57-16 

74 05 03-89 

73 67 41-40 

74 00 44-39 

73 54 08-90 

73 59 83-42 

73 57 13.41 

74 01 06-54 

0 I ,, 
323 10 04 
34mw 

295 04 23 
357 za 05 

279 34 10 
190 07 04 

163 31 41 
243 19 10 

140 54 63 
64 47 c-2 

333 24 11 
21 09 l a  
34 14 16 

110 49 55 

170 33 00 
229 5 56 

132 39 21 
31 08 34 

2 B  14 14 
343 12 35 

I 

DiStaLlce. - 
imres. 
-3592.9 
. 2293.6 
..- ’\ 

1968.1 
2334.1 

3545.3 
779ps7 

BS62.7 
42542.3 

29373-5 
11493 - 6 

11675.5 
16897.3 

8969.3 
99-22 - 6 

10136.3 
9997 -6 

6727.2 
6357.5 

5759.6 
7563.8 

Dhmce. 

Yafdsl 
3929.1 
2508.2 

2152.3 
3755.4 

3677.0 
8421.3 

31563.4 
46543.24 

32122.0 
12569.1 

12768.0 
ia-17a.4 

9699.2 
1 ~ l . l  

11084.8 
10933.1 

7356.7 
6932-4 

6298.5 
6977.0 

D+D&. 
2 -- 

K i .  
2.23 
1-42 

1-22 
2.13 . 

2.20 
4-78 

,# 

0 
17-93 0 
26.43 ? 
1525 
7-14 

7-25 
10.50 

5.61 
6.16 

6.x) 
6-21 

4‘18 
3-95 

19 
4.70 ;w  3.58 Jilt 



o'nited Stata Coast 8umq.-GeographicaZ PositiOnS. Section If.-New Pork Bay. Sketch B, No. 2. 

Fort Green ___._ .... .... ..._ 
Luqueer --.. ___-. -__. .__... 
Fort Green - - _ - _ _  -.._... _... 
Luqueer __._.. ._...._..___. 
Bushnick - _ _ _ _ _  _..__....... 
3ILount Prospeer. - - - - - -  - - - - - - 
Weasel - - _ _  ............ -.__ 
Fire Sigusl.___.- ....... .... 
Bushnick .________-__.____. 
Xount Prospect- ..... - . . . ... 
vetts.-.-.. ---... * ....--.* * 

Mount Prospect. ...,__. ~ ... 
Conover _..... _,.. - - -  .,,._. 
Busbwick ___.__-_ ....-- _... 
Bushnick - - _  - . . , ~ *. - - _ _  -, :. 
Van Cott _.___ __-_.. .,,- ~... 
Yetts - -. . . - -,.-If -. . - - _ _  - - 

110 18 47 1682 - 9 
167 47 30 1962-2 

E21 43 24 1OMs.6 
205 15 23 21%-6 

301 52 30 100.2.4 
194 33 47 5964-6 

320 04 49 23748.1 
216 54 58 116.20.5 

316 04 42 2004.5 
202 51 47 3270.3 

87 39 06 1935-3 
20-2 48 43 7870.8 

123 58 03 2935.7 
179 06 13 2594.6 

18 41 30 961.9 
71 45 53 l220.5 

'71 29 32 m7.4 
6426.2 

Longitude. 

0 I /, 

73 58 14-73 

73 59 21.97 

73 58 64.18 

7.7 56 37.13 

74 00 03-p 

73 56 14.15 

2 ,-IIc-oo.L\ 

73 55 31.33 

73 57 15.14 

73 57 26.54 

74 00 04.50 

74 W 13-6C 

Brooklyn Institute - _. . - . . - - 
Brooklyn, (Cath. Ch. pire). 

Van Cott . - -. . . . - -. . - . . - - - - 
Kev Pork City Hall. - - - - - - - 

Bushwick Spire.. *. . - . . - _ _  - 
Conover ....__....-_ ...-__ 
Blackwell's Island. -. - , . . - _ _  
T i s b n r g b ,  (tbg-~~af€'). - - 

Azimuth. 

Q I # I  

340 43 17 
53 14 5E 

290 18 02 
7 47 37 

301 42 57 
25 15 54 

121 5.2 45 
14 39 27 

140 11 54 
36 58 1'2 

135 05 21 
fs2 52 44 

267 33 11 
fs2 50 08 

303 56 55 
359 06 E2 

198 41 22 
251 45 31 

257 25 40 
W 2d 13 
2.66 45 57 
,332nys 

40 41 47-24 

40 41 46.66 

40 43 22.83 

40 42 43.16 

40 42 53-17 

40 44 10.94 

40 45 01-10 

40 43 10.45 

TO ~tat i0~-  

Jlctm. 
Mount Prospect. -. . . .. . . . . . . 
Luqueer ..___. _.___._ ._.___ 

Distance, 

Yards. 
2593-0 
2521 -4 

1E40.4 
2167 .? 

1190.5 
2360.6 

1096.2 
m22 - 7 

25970 - 2 
1M07.8 

219'2.1 
5763 - 4 
2116.4 
8607 - 3 
3210.4 
B37.4 

1051.9 
1334.7 

9347 -2 
7027.5 

9-31 3 
8456.' 

- 
D i c e .  

dviles. 
1.47 
1.43 

1.04 
1-23 

0.68 
1-34 

0.62 yl 
U 

1-25 y 

3.71 

14.76 0 
7.22 

3.27 

1-20 
4 -89 

1 -a 
1.61 

0.60 
0.76 

5-31 
3-99 

5 -33 
4 -# 



W a b u r g h  Spire ... - . - - - 

ShotTower .________.______ 

NavdHospital, (flag-gtm ... 

Navy Yard, (%-staff) - - - - - - 

h'ew Yotk Wty Ch. Spire. 

ErooHyn Trinity Ch. Spire. - 

Xavy Yard, (shipbonae) _ _ _ _  
Mount Mitchell .. _ _ _ _  ._---- 

Longitude. 

40 42 44.19 

40 45 16.07 

40 41 52.96 

40 42 02.40 

46 42 25.71 

40 40 56.33 

40 42 08-03 

40 24 21-27 

0 / ,t 

73 58 55.03 

73 58 15.20 

73 59 03.12 

73 57 24.75 

73 57 26.99 

73 57 36.73 

73 58 30.63 

74 00 24-29 

73 57 43.06 

73 58 24.57 

74 00 06.30 

Bziziouuth. 

0 , /, 
262 47 45 
345 04 14 

271 24 53 
353 56 30 

265 36 35 
344 15 18 

239 02 25 
4 32 51 

29.2 31 59 
2 05 33 

2% 20 51 
2 05 4'2 

227 01 47 
310 38 1J 

249 i 7  08 
316 20 13 

219 33 01 
3% 13 1'2 

31 48 16 
313 41 35 

163 58 04 
215 34 07 

To station- 1 Back azimuth. Distance. 

hfdTCZ. 
6766.5 
6715.3 

5730 .o 
7321.0 

6922.8 
7072.5 

5357.9 
4595 ~ 8 

5031 - 0 
9269 - 8 

6525-5 
3000.6 

3540.3 
3486.9 

9415.5 
5540.6 

7 w . e  
1232.9 

3067.5 
3610.7 

25321 -9 
53359.0 

DiStanCe. 

Yards. 
7399.6 
7343.7 

6320.9 
8224.7 

7570 - 6 
7734.3 

W9-2 
5025.8 

5501.7 
10137.2 

7136-1 
32231.3 

3930.9 
3713.2 

10296.5 
6059.0 

8628.2 
13770 - 1 

3354.5 
3918.6 

27691.2 
S35i.8 

Distance. 

Mat%. 
4 -20 
4.17 

3.59 
4.67 

4.30 
4.39 

3.33 9 
U 

2-86 

3-13 0 
5-76 

4.05 
1-86 

2.26 
2.17 

5.85 
3.44 

4.90 
0-78 

1-90 
2.24 

15.73 
33.15 

HJ 



United States Coast Surtq.-GeographkacaE Po&. Jkction IX-XTew York Bay. Eke& B, h%. 2. 

Name of station. Latitude. 

0 ! ,I 

74 19 03.a 

74 06 31-94 

74 07 45.05 

0 , I! 

242 36 2.5 
297 3 0 3  

336 43 13 
67 53 01 

118 33 14 
1% 55 40 

159 01 56 
74 O0 04-80 I 235 05 56 

13 59 43-69 191 26 34 
234 27 59 

740650.38 7 5 8 %  
311 58 46 

I17 18 15 
168 05 04 

21 43 12 
251 12 53 

284 42 06 1 8 5 7 0 9  

326 06 05 

74 05 09-94 

74 04 36.92 

74 03 59.07 

\ 

To station- Back azimuth. 

0 / ,I 

62 45 35 
117 42 21 

156 47 25 
247 44 50 

293 25 48 
5 5 6 2 5  

33s 58 41 
55 15 46 

11 27 44 
54 37 40 

187 57 52 
132 03 09 

297 16 20 
348 03 45 

201 42 55 
71 17 24 

104 46 17 
1s 56 44 

81 33 29 
146 06 37 

93 34 -58 
i y1355 45 

Distance. 

iUetres. 
22363.7 
30368.2 

23183.3 
19149-5 

18303.5 
16050.2 

19611 -4 
26065.2 

12836 ~ 1 
25855.2 

9351.8 
12853'2.5 

4111.1 
11392.2 

1712.8 
10307.3 

9169.6 
5715.0 

11021.2 
2051 -2 

1m4 -7 
L 56s' 

Distance. 

khnls . 
24456.2 
33209.7 

25352.6 
20911.6 

20021 -6 
17552.0 

21479.2 
s o 4  ~ 1 

14059.1 
28219.8 

1W226L8 
14055 - 1 

4495.8 
12458.2 

1E73.1 
11X1.7 

10027.6 
6249.8 

12052.4 
2.213 - 1 

12296 .E 
i 61S9.: 

tQ 
CI) w 

Hstance. 

diides. 
13.89 
18.87 

14 -40 
11.90 

11.37 
9-97 

12.20 *m 
U 7.99 0 

16-20 

16.03 p 
5.81 
7-93 

2.55 
7-08 

1-06 
6-40 

5.69 
3-55 

6-85 
1-27 

6 -99 
3 -52 



Latitude. 

0 I ,, 
40 41 17.48 

40 41 55.72 

40 42 52.43 

40 42 02.72 

40 41 27-77 

40 36 13.27' 

40 36 26-05 

40 38 23.82 

40 34 39-44 

40 35 56-02 

40 33 43-95 

To datien- 

bIomltpIospect __________.-- 
Kniphansen _ _ _ _  _______. _ _ _ _  
CavenPoint _____________-_. 
Kniphausen _ _ _ _  _ _ _ _  _ _ _ _  _._. 
Caren Point _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  
Sniphausen _ _ _ _  _ _ _ _  _ _ _ _  _.__ 
biphausen _ _ _ _  ___.____ _.__ 
Caren Point _ _ _ _ _ _ _ _ _ _ _ _  ___. 
MountpIospect ____________.  
Constable's Point ~ _ _ _ _  _ _ _  _ _  
Wyckoff _.___ _ _ _ _ _ _ _ _ _ _ _ _  _ _  
Great Kills .____ _ _ _ _  _ _ _ _  ___. 

wyelioff - _ _ _ _  _ _ _ _  _ _ _ *  _ _ _  _ _ _  
Great Killa _ _ _ _ _  _ _ _ _  _ _ _  -. _ _  - 
Howard .... _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  
Fort Tompliine _ _ _ _ _  _ _ _ _  _ _ _ _  
Wyckoff - - - - * - - _ -  _ _ _  - . - -. -. 
Fort Hamilton _ _ _ _  _ _ _ _  _ _ _ _ _ _  
Fort Hamilton _ _ _ _  _ _ _ _  ._____ 
Coney Island, (NW.) _ _ _ _  _ _ _ _  
Wyekoff ___._ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Fort Himilton .__. __._ .___-_ 

0 / ,, 
740220.851 2360936 

I 31 30 03 

74 16 08 
I 29 05 03 

74 01 57-20 48 51 13 
I 2 4 4 4 1 6  

74 00 32.91 1 40 56 07 

14 0.2 05-49 , 

1 

74 00 40.70 I 

I 

297 48 57 
60 12 48 

0 / I, 

106 12 3s 
211 28 34 

254 14 54 
209 03 24 

228 49 53 
204 42 31 

220 53 28 
258 40 42 

117 51 01 
240 09 49 

114 27' 47 
216 34 18 

1-25 21 43 
224 06 09 

253 03 47 
205 59 50 

96.42 11 
35T 14 00 

290 34 22 
18a 24 16 

82 37 16 
46 36 10 

74 03 04 33 294 24 29 
36 36 45 i 

74 01 38.71 1 % 

74 00 03.71 1 276 40 47 j 147 14 58 
I 

73 59 53.86 ; 110 35 30 

74 05 23.36 1 '22 

Distance. 

Ilietres. 
6832.8 
6118.3 

2770.1 
7318.9 

3799.4 
8967.3 

8749.9 
495.4 

4760.9 
7710.1 

7851.6 
E918.8 

6-296.5 
10526.0 

4990 - 0 
4479 ~8 

3041 -9 
3909.4 

2632 - 0 
m . 0  

10510.2 
7273.6 

--- 
Distance. 

YWdS. 
7472.2 
6690.8 

3029.3 
8003.7 

4154.9 
9eJl6-4 

9568.6 
5397 -2 

5206.4 
8431.4 

a586-3 
9753.3 

6Ei.5.7 
11510.9 

5456.9 
4S.O 

332f5.5 
4275 - 2 

2878.2 
-%511.5 

11493.6 
7954 r2 

Distance. 

Mh. 
. 4.24 

3.80 

1.72 
4.55 

2.36 
5.57 

5.44 w 
4.79 P 
4- rn  $Q 

3-07 u 
2.96 0 

5.54 

3.91 
6.54 

3.10 
2.78 

1 3 9  
2.42 

1.64 
1.48 

m 
4.52 ~0 
6.53 



United States Coast Sunq.-GeographiCal PositionS. 8ectbn Il-h'm Ywk Bay. Sketch B, No. 2. 

Latitude. 

0 f / I  

40 30 24.8(1 

40 40 97-50 

40 42 02.71 

40 30 44.09 

40 s9 23.51 

40 37 42.04 

40 30 09.06 

40 23 01-06 

40 23 30.96 

40 31 52.01 

40 28 44.61 

Longitude. 

0 I I, 

74.12 29.54 

74 00 3-90 

74.00 32.91 

74 00 30.11 

74 03 36.80 

74 05 00.48 

74 12 48.52 

74 15 39.33 

74 11 06-29 

74 13 46-252 

14 16 59.9 

Azilnuth. 

0 I I ,  

2555309 
249 47 36 

20 50 59 

18 16 20 
40 56 00 

153 11 la 
207 0'2 '28 

2590629 
31 47 2.5 

163 19 59 
243 2.9 10 

244 13 42 
305 59 25 

276 20 08 
221 ou 34 

144 21 00 
195 2i 53 

92 49 15 
346 17 0'2 

153 45 10 
2- 15 46 

49 47 24 

To station- &sck azimuth 

b / N 

106 01 11 
69 57 0'2 

229 44 31 
200 50 17 

198 14 41 
220 53 21 

333 08 14 
27 04 05 

79 10 20 
211 46 29 

343 16 10 
63 45 45 

64 17 25 
P26 0'2 42 

96 25 16 
41 06 28 

324 15 47 
15 2-3 51 

w2 45 45 
166 le  45 

333 43 sp 
, 3317152 

Distance 

NdreS. 
18248 -: 
2179.2.. 

8154.5 
4OB2 - 1 

11319.t 
E751 ~ ( 

14'263 -2 
775'2.5 

6.199-4 
3835.1 

28728.7 
42397 - 6 
9366.9 
s332.8 

11240 - 9 
19515.9 

19483.4 
239522.1 

7691.2 
15935-8 

6857 -7 . 1363- 

Distance. 

Funis. 
19955.f 
23331.1 

6917.5 
4464.1 

1241 1 ~E 
9569.f 

1559i.E 
84-1'77-9 

9294 -7 
4248 - 6 

31416.5 
46rn.7 

10243-4 
96s-3 

1W2 - 7 
21342.0 

21306.5 
26160.5 

831'2 - 4 
15394 -1 

7499-1 
8%1- 

w 
c23 

- r p  

Xstance. 

Miles. 
11.34 
13.54 

5.07 
2.54 

7.05 
5.45 

6-86 p 
U 5-28 0 

4.82 

2.41 

17-85 $@ 
26.34 

5.6% 
5.49 

6.95 
12.13 

32.11 
14.86 

4.72 
9-e8 

4 -26 
4 -5'1 



Nitme of station. Latitude. 

Peah Amboy, (south spire; 

INTERIOR OF XEW 
JERSEY. 

0 / N 

40 29 41.42 

40 2i 30.90 

40 26 502% 

40 27 37.43 

40 24 U.49 

40 30 IO.@ 

40 40 43.56 

40 45 49.40 

40 50 05.42 

40 36 41.81 

Longitude. 

0 I N 

74 11 3-07 

71 10 24-21 

71 12 19.s 

74 14 43-39 

74 04 23.33 

74 15 .%.93 

74 16 57-58 

i 4  0.2 16-65? 

74 12 4836 

74 23 20.32 

Azimuth. 

0 I ,I 

27074s 
2.50 45 05 

145 10 40 
9i I.. '20 

173 40 46 
243 13 57 

118 59 17 
184 00 30 

166 4.5 1.2 
205 49 %.5 

219 33 21 
124 M 51 

288 M 1.7 
10 54 39 

14 39 18 
135 58 3!J 

334 40 12 
l a  37 5 

239 $7 47 
325 21 37 

To station- Back azimuth 

0 I ,r 

207 07 04 
'70 46 12 

32.3 09 06 
277 08 5.5 

353 40 -28 
65 17 13 

298 58 41 
4 00 33 

316 43 36 
25 53 3 4  

393432 
304 52 52 

109 01 58 
199 53 14 

194 28 26 
315 53 01 

154 45 I5 
1% 51 53 

50 21 59 
145 24 20 

Distance 

Metres. 
3176.5 
2332.6 

5945.2 
7480.6 

6168.7 
299-2 ~ 1 

1505.9 
s33.3 

15100.9 
20682 ~ 6 

4054 - 1 
6110-1 

175327.5 
16319.5 

1.5695.0 
17376.8 

255.39.5 
18252.4 

11631 -7 
10411.2 

Distance 

Yards. 
3301.8 
2824.3 

6501.5 
8180 -6 

6715.9 
3.272 - 1 

1616.8 
4191.0 

16513.9 
22617.9 

4433 ~ 4 
Wl .a 

19356.3 
17346.5 

17163-6 
19802.7 

27929.2 
19996.4 

1.2771 ~ 8 
11385.4 

Distance. 

M&S. 
2.16 
1.61 

3.69 
4.65 

3-83 
1.86 

0.94 
2.5 

U 9.38 0 
12.85 9 
2.52 w 
3.80 

D 

11 -01 
10 - 14 

9.75 
10.80 

15.87 
31.36 

h3 7.26 
6.47 a 



% United'States Const Sumy.-GcopapAicaE P4sitim.s. Section IX-Intenh of h'ew Jasey. Sbtch B, 21.'. .3 

Xme of etation. Latitude. 

0 I I,  

40 53 09-94 

40 50 26.17 

40 49 58.12 

40 54 43.31 

40 51 01.13 

40 46 46.28 

40 47 45.16 

40 53 34.04 

40 51 38.11 

40 44 30.41 

40 39 QXI? 
\ 

Longitude. 

0 I I t  

74 00 39-66 

74 05 0.2.57 

74 00 19.67 

73 57 52.37 

74 07 2524 

74 08 10.17 

74 07 l2.75 

74 08 04-34 

74 04 36.76 

74 10 56-09 

74 10 W3-Q 

Azimuth. 

0 I I #  

9 29 59 
€53936 

2303633 
33.5 29 25 

19 39 14 
103 @2 31 

21 26 18 
77 45 51 

322 58 08 
77 14 07 

133 15 37 
187 31 48 

211 32 54 
297 11 17 

349 09 52 
46 01 16 

73 56 35 
126 21 52 

217 01 45 
233 33 43 

I To station- , Back azimuth Distance. 

Netreu. 
13776.5 
14387.0 

7963.4 
9381 - 1 
5149.6 

15573-2 

9445.6 
1 m . 9  

1'2039.8 
7760 - 1 

m65-5 
7928.2 

5825.3 
7857.4 

4802.0 
9B2 - 7 

4119.8 
6033.7 

13750-9 
12425.7 

7641 -1 \ 1mzI.: 

Distance. 

YanlS. 
15065.8 
15733 - 2 

E708.5 
1@rn-9 

8912.2 
1705.3 

10329.4 
20435.4 

13166.4 
81f35-2 

9804 - 4 
m o . 0  

6373.7 
8537.9 

5251.3 
10129.4 

4505.3 
m.3 

15037.6 
135E3-4 

0356- , 1w32. 

)istance. 

hfiia. 
8.56 
8.94 

4.95 
5.83 

5.06 
9.68 * 

-- 

5-81 .y 

U 

5.57 $# 

11.61 

7.48 0 
4-@2 tJ 

4.92 

3.62 
4 . s  

2.98 
5.75 

2.56 
3.75 

8.54 
7.72 

4 -75 
10-39 



Longitude. 

0 I ,I 

74 os 400-00 

74 06 58 15 

54 08 08.46 

74 06 09-98 

74 03 43.22 

74 l2 36.97 

74 16 32.11 

74 08 06-80 

74 09 20-04 

74 07 13.72 

74 11 44.57 

Azimuth. 

0 , II 

3362826 
23 50 25 

59 53 41 
161 07 35 

315 46 19 
332036 

93 09 00 
15 24 59 

206 5.2 51 
71 25 43 

290 01 53 
232 06 45 

264 57 31 
175 11 00 

88 28 08 
le1 21 05 

236 23 47 
l27 57 02 

350 18 34 
91 59 C6 

211 02 23 
263 26 01 

Back azimuth. 

0 I I1 

156 30 20 
203 49 01 

239 51 37 
341 06 55 

135 47 05 
213 19 18 

273M 48 
195 '24 07 

26 53 47 
254 e2 49 

110 06 49 
52 13 31 

sj 04 59 
355 13 43 

263 26 49 
1 21 10 

106 26 33 
307 56 30 

170 18 59 
274 57 12 

31 03 2 Y  
833023 

Metres. 
10367.6 
7479 - 7 
5173.2 
4481.0 

2367 -2 
5138.2 

WS5-9 
4256-9 

4492.0 
6256.1 

11332.8 
18434.0 

16235.7 
7196.3 

2864.5 
6766.9 

627.4.7 
1449.2 

5416-0 
41.26-0 

435e.6 
9478.3 

Distance. 

Yards. 
11337.7 
8179.6 

5657.3 
4906.9 

2jas-7 
5619.0 

2927.9 
4655-2 

4912.3 
6341 -5 

12393.2 
20158.9 

17154.9 
7869 - 7 
3132-5 
74400.1 

6361.8 
1%-8 

5922-8 
4512 ~ 1 

4777.4 
10365.2 

Distanca 

Xi.% 
6.44 
4.65 

3.22 
2.79 

1-47 
3.19 

1.61 
2.64 

2.79 0 

-- 

U 
3-89 $3 

7-04 $A3 
11.45 

10.09 
4 -47 

1-78 
4.20 

3-90 
0.90 

3-37 
2.56 

2.71 h3 
5-89 4 



Kame of station. La:itude. 
-- 
0 , I ,  

4 0 - 3  5i.ic 

40 33 94-29 

40 33 39.39 

40 32 43.0?2 

40 3.2 45-43 

40 33 22-51 

40 33 39-79 

40 15 01.08 

40 14 07.05 

40 34 56.66 

40 15 4433 

Longitade. 

0 , I ,  

74 12 31-94 

'74 12 10.39 

74 10 48.76 

74 16 17-64 

74 is oi.116 

74 11 20-83 

71 16 06-26 

74 10 28-68 

71 21 31.26 

74 31 37.57 

14 13 35-a 
\ 

Azimuth. 

0 t ,, 
193 27 05 
'256 05 13 

233 53 46 
169 17 33 

76 22 5'2 
132 23 13 

336 40 10 
293 43 46 

67 39 05 
313 03 13 

10 35 52 
246 17 31 

8 41 48 
315 14 35 

219 59 I3 
163 19 28 

26j 03 23 
225 49 40 

311 53 19 
3 5  20 45 

229 44 42 
, 181 3a 51 

To Etation- Back azimuth 

0 I I ,  

15 2; 3; 
76 u9 06 

56 57 24 
349 17 19 

2.56 21 59 
31.2 22 CG 

156 13 30 
113 50 34 

267 33 15 
133 G6 06 

190 35 01 
66 22 3.4 

1 s  41 35 
135 16 07 

40 06 00 
343 17 36 

85 17 32 
45 5G 53 

132 05 06 
165 25 15 

49 53 26 
\ 

!2 Sketch B, Xo. 3. 
- 0 3  

Distance. i 1 Distance 

Xetres. 
4179.% 
LWG.8 

92'210-8 
2727-% 

19i.5.9 
3Hi.1 

1s533.9 
3594.9 

1803-4 
2411.4 

100M.9 
11%-6 

1771.3 
4680.4 

22531 -7 
14253.6 

19333-1 
2.M08.1 

34713.2 
39830-0 

25ooa -6 , m14J 

Iistanee. 

n:!iles. 
2 3 3  
5.37 

5 -T2 
1.69 

1.23 
2.04 

11-53 m 
%.a 
1.12 0 

U 
1-50 P 
6.27 90 
7.43 ' 

1-10 
2.91 

14-19 
8-85 

12.42 
13-67 

21.57 
24-75 

15254 
7 -is 



Lawrencede, (spire).. - - - - - 

Latitnde. 

0 I I 

40 10 55.37 

40 11 41.15 

40 15 31-38 

40 20 40.00 

40 20 52-06 

40 24 27-30 

40 22 14.30 

40 16 05-01 

40 la 02.77 

40 17 51.00 

40 21 08.62 

hngitude. 

0 I P 

74 25 16.89 

74 14 05.57 

74 16 W.50 

74 39 34-26 

74 39 15.26 

74 32 19.08 

74 42 10.75 

74 43 48.71 

74 40 08-69 

74 43 25-25 

74 36 23.83 

BzimUtb .  

* o , n  

250 04 44 
218 2ci 03 

1Bz sa 45 
219 46 50 

197 16 06 
277 10 19 

31 29 
% 4 5 5  42 

_ _ _ _ _  _ _ _ _ - _ -  

’277 59 09 
329 57 27 

30.2 51 53 
338 45 08 

2% 28 46 
1% 43 42 

159 38 13 
90 47 01 

I27 58 13 
265 30 40 

42 49 17 
103 55 58 

Back Szimutb 

O l F  

70.14 17 
‘33.33 45 

2 59 11 
39 49 10 

17 I7 52 
97 19 58 

119 41 13 
€!5 1’2 40 

___-_--.--__ 

sa 11 26 
150 c.2 30 

123 01 40 
158 51 06 

104 a 25 
16 44 45 

3393654 
270 44 39 

307 57 58 
85 32 47 

222 46 51 
283 52 13 

Distance. 

HefTCS. 
22327.0 
271% .8 

lW.9 
Ml3.2 

1%%?4.9 
8117.6 

24629.9 
37231 - 2 
583.0 

27061.3 
220m.3 

25453.2 
29925.0 

23471.4 
8028.2 

8215.0 
5196.0 

702-6 
4656.0 

7811 -7 
8431.8 

DlStanW. 

Yards. 
24416.1 
29666.1 

21696.3 
Ei68.5 

14462.3 
w7.2 

2695.1 
40714.9 

637.6 

29618.6 
-24l56.2 

27822.8 
3r2725.l 

26761.2 
8779.4 

9049.3 
5682-2 

7G3-4 
5091 -7 

€642.7 
9-220.8 

Distance. 

Miles, 
13.87 
16.85 

12.33 
4.93 . 

8 -22 
5.04 

15.24 9 
U 

0.36 0 
P 

16-83 5 
13.73 

15-E2 
18.59 

15.21 
4.99 

5.14 
3.23 

0.44 
2.89 

23.13 

E3 
5.24 a 4-55 (;o 



Name of station. 

Mount Canoe ___._. ___. .-. 

NEW JERSEY Ah% 
P ~ ~ S ’ I ’ L V S n L k .  

I)tIoloan Ricer, fimn T m t m  
to PModefphiO. 

Trenton, (Presb\-teriim ch. 

Centrerille - - . - - - . - . 
8Pire.l 

Latitude. 

0 r I‘ 

40 20 37.& 

40 18 23.e 

40 19 37.76 

40 19 35.36 

40 0 %.GO 

40 13 10.23 

40 09 41.77 

40 a9 56-38 

40 12 56.9 
\ .  

Longitude. 

0 I I, 

74 42 13.9 

74 30 48.3: 

74 51 1 9 3  

74 47 18-36 

74 41 53.02 

74 45 29.54 

74 49 9 - 7 0  

74 54 42.02 

\ ’i4 58 25-’i‘ 

Azimuth. 
-I_ 

0 , // 
268 57 55 
181 25 40 

113 53 15 
322 01 42 

-2Si 31 45 
249 15 13 

233 00 47 
90 46 03 

177 31 34 
145 3s 09 

305 32 49 
5 03 12 

316 %? 01 
224 41 45 

178 13 03 
313 56 49 

Rack azimuth 

0 4 
&9 59 3.9 
1 25 M 

293 45 53 
142 04 06 

104 50 25 
69 20 33 

53 03 31 
270 43 26 

357 30 53 
326 8 c9 

I25 39 52 
Is5 c.2 14 

166 34 56 
44 44 36 

35s 12 55 
1% 05 04 

52 40 29 
I36 0x3 31 

Distance 

N&?eS. 
J166.i 
2976.t 

17606 .f 
8535.4 

35502.i 
12457 - i 
7447.2 
5705 - 2 

m 3 . 5  
32712 - 8 

19103-1 
24275 - 5 

1S252.5 
90.17.8 

9m.1 
25330.7 

6284.e 
S W J  

Distauee. 

Yards. 
4118.; 
3254.: 

l9253.t 
9334.1 

m 4 - i  
1S23.4 

S144.( 
6239.C 

43713.E 
35773.7 

2GS80.6 
26546.9 

19960.4 
9894.4 

1P2f.32-2 
27700.9 

6872.7 
fB93 J 

listwee. 

Miles. 
9-34 
1.135 

10.94 
5.30 

22-06 
7.74 

4-63 p 

U 
20.33 p 

Y 

3-54 

24-84 Q 

11 -81 
16-08 

11-34 
5-f.32 

5x3 
15.74 

3.91 
4 .G 

i 



Longitode. 

0 I ,I 

74 54 58.27 

74 58 00.17 

74 55 08.65 

i 4  56 37.62 

54 53 M.14 

74 53 17.54 

74 58 44.83 

74 54 58.39 

75 00 5833 

75 02 42.31 

75 02 53.70 

dzlinuth. 

0 , If 

180 41 16 
1% 27 20 

2T2 39 23 
315 21 Of 

IC6 38 46 
183 42 55 

222 11 I9 
3 1  14 55 

165 47 33 
111 37 55 

154 53 43 
40 10 10 

1% 26 14‘ 
2-50 13 16 

1.2 n 39 
174 26 30 

278 53 05 
315 47 28 

253 .W 12 
208 27 06 

257 10 49 
3560229 

Back azimath -- 
0 I ;I 

0 41 19 
308 25 G6 

52 41 23 
135 23 04 

2863639 
3 43 0.4 

7.2 $2 26 
161 15 59 

345 46 33 
291 36 53 

334 52 40 
220 09 05 

4 26 26 
70 15 44 

m8 25 25 
354 26 16 

sa 57 02 
135 48 55 

73 55 11 
28 28 13 

77 12 03 
176 02 36 

Distance 

Metres. 
7706.6 
6263.6 

5523.0 
6122-6 

4e63.1 
5214.9 

2562.5 
7309.1 

m g . 5  
2446.2 

5143.2 
823-3 

5834 -5 
5692 - 6 
6261.0 
2512.6 

8632 - 6 
4550-7 

11428.5 
5133-2 

27a -4 
3904-8 

- Distance. 

Yards. 
M E - 7  
6813-7 

6039.8 
6695.5 

5318.1 
x m . 8  

2802.3 
7993.0 

9709.3 
2675.1 

5621.5 
3853.0 

6330.4 
62% - 3 

W6.8  
2747.7 

9440 - 4 
4976.5 

12497.9 
5613.5 

3e44.9 
4270.2 

Distan~ex 

Miles. 
4-79 
3.89 

3.43 
3.80 

3-@2 
3.24 

1.59 
4.54 

5.52 0 U 
1-32 p 
3.20 w 
2.19 

3.63 
3.54 

3-a 
1-56 

5.36 
2-53 

7.10 
3.19 

1.73 E3 
2.43 



Longitude. 

O , *  

74 48 2 4 s  

14 47 33.41 

74 4 s  33.66 

74 48 07.51 

74 42 24.14 

74 46 09.73 

74 51 03.32 

71 42 29.99 

‘14 56 10.10 

7.4 53 43-47 

\ 74 48 1p-4? 

Azimuth. 
-7 

0 , I, 

293 41 49 
254 42 P2 

193 49 30 
145 26 23 

163 00 8 
105 35 47. 

127 40 06 
46 l i  E6 

62 03 04 
94 00 35 

22 10 44 
m s C 2  

221 51 04 
239 47 10 

98 36 19 
67 07 01 

185 26 35 
277 36 55 

171 45 57 
232837 

1w?Am 
k4.5 57 16 

I 
~ostatio- / &tack azimuth. Distance. 

dhtres. 
21500.5 
21819.3 

11445.3 
55’71.3 

9376 - 1 
9459.2 

60’34 - 1 
1G672.9 

@9.2 
lo?@ ~ 1 

5245 - 6 
5422.6 

10413.8 
5752.6 

lrn38.2 
7797.5 

16120.8 
lW-1 

9671.3 
7291 -0 

WQ -6 
13845-a 

&4bIlC8. - 
l-urds. 
13512.3 
2S60.9 

12516.2 
6311.3 

1V253.4 
ION4 - 3 

6598.7 
11671.6 

9065.8 
11791.0 

5739.17 
599.0 

11353.2 
6290.9 

1‘1743.0 
8527.1 

17629.2 
14477.9 

10579-5 
m 3 - g  

7271 .a 
1 5 w  -5 

9 
xstmce. 

Miles. 
13.36 
13-56 

7.11 
3.59 

5-83 
5-83 

3.75 *q 

U 
6.63 

* 5.15 0 
6.10 9 
3-26 9 
3.37 - 
6.47 
3 -5 i  

6-67 
4.89 

10.01 
8-23 

6-01 
4 -53 

4 -13 
0.a 



_ - -  

Lot@mie. 
- - 

0 / r/ 

74 56 28-85 

74 57 03.15 

74 68 41-08 

74 59 06.8a 

75 09 4 8 . 6  

75 1% 08.u  

75 09 42-18 

75 11 56.20 

75 09 54-N 

15 08 20.27 
.. 

. . c 

Azimuth. 

0 I I /  

318 23 56 
3580234 

299 14 49 
317 46 46 

32j 37 29 
294 04 45 

309 29 28 
193 57 29 

901 29 03 
273 18 31 

332 11 09 
929 53 21 

179 39 la  
27'2 39 17 

FB26 29 
319 17 28 

3220655 
!264 20 14 

259 10 04 
2223455 

-. _-_ 

3ack azimuth. 

0 / I  

138 30 oa 
178 02 36 

119 ai 17 
167 47 20 

145 39 01 
114 12 532 

12s 31 %a 
18 57 46 

21 31 28 
93 33 11 

152 l? 39 
49 57 16 

359 39 14 
92 45 57 

48 31 43 
139 %2 45 

142 13 42 
84 34 67 

79 23 47 
14% 40 44 

Distance. 

hcetm. 
20331 -0 
13004.5 

16403.0 
5943 -7 

6340.9 
1m20.1 

5431 .G 
1fMD.9 

14577.0 
'32515.3 

7102.8 
1 i m . a  

23910.8 
1498'2.2 

15459.3 
1W13.4 

24691.6 
32756.4 

m 3 . 4  
2E33.7 

Distance. - 
Yards. 
%2233.4 
14221.3 

-17937 - 8 
6500.0 

6934-2 
199.24 -9 

2056-9 

15941 -0 
35557-8 

7767.4 
YB54 - 1 

261 48.1 
16296.6 

159!l5-8 
19698-9 

5 m . a  

27003.5 
35821.4 

33816-9 
m530.7 

D h M .  - 
xi. 
12.63 
8-08 

10 - 19 
3.69 

3.94 

n-32 ia 
3-33 
1.17 8- 

0 
9.06 p 

P 
20.20 

4.41 . 
7-oa 

14.86 
9 -26 

9.61 
11 -19 

15.34 
10.35 

ad -19.21 (o 
13.23 



M m Uaited States Coast SzLruey.-Geographical Pw'ticnw. Secciola I%-New Jwsey aid Pennsytrmnia. Sketch B, A%. 3. 

Kt. Paul's Church, (spire) - _ _  
Brch Smet Church . -. . - - -. 

Bt. Peter's Church, (Phila.).. 

Btate Rouse Spire, (BMla.).. 

Beck's Bhoc Tower , . . -. - - -, 
EighGsquare Spire. -. , - - - -, 

f3parIis' Shot Tower - -. . - - - - 
Factory .__.. ,__._, ___. __.. 

Name of station. I Lati tuh.  

39 57 44.3 

39 57 09.4t 

39 58 52-23 

39 55 52.61 

39 5Y 20.8 

39 55 45.96 

39 58 02-18 

39 58 37-53 

Longitude. 

0 I 

75 08 11.6 

15 09 06.9 

75 os 33.K 

75 os 41-90 

15 10 12.14 

75 08 40.40 

75 os 33-53 

75 08 23-77 

75 09 08-&2 

75 07 47.16 

15 05 19-22 

A Z h U t h .  

0 I n 

160 01 36 
116 80 43 

77 1G 05 
2 57 34 

1m 19 13 
150 59 90 

321 08 la 
5 OY 46 

258 48 15 
192 23 49 

160 02 14 
1iO 45 13 

1 t ~  41 4.2 
155 054 10 

156 47 13 
78 36 51 

51 39 28 
167 30 M 

94 16 19 
151 40 55 

137 16 29 
1% 5% %3 

To station- Back azimuth 

0 , ,I 

310 00 M 
296 19 37 

257 10 2.4 

313 13 21 
330 5s 5s 

141 14 20 
1% 07 07 

iap 57 11 

ra 52 31 
12 24 01 

340 01 27 
6 0  44 29 

313 40 51 
335 01 15 

336 46 19 
2 3 3 5 5 9  

231 39 59 
357 30 23 

374 14 57 
331 39 37 

317 13 23 
28523s 

Distance. 

Mecm 
67'15.f 
2712.4 

12396.5 
16533-7 

81'2O.E 
3924 - 1 
21431.5 
16061.1 

9637-8 
199j.4 

5128.7 
10069.5 

9556.0 
4609.8 

5083.7 
2185.9 

1371.8 
4358.3 

3019 -9 
6058-1 

9405 -2 
6765s 

Iistance. 

l'onls. 
7314.0 
2986.2 

14103.7 
1soai3.2 

95S.8 
4291.3 

23140.1 
17563.9 

10539.6 
2182 - 1 
5608.6 
11011.7 

10559.5 
9259 - 9 
5561 -9 
a390 ~ 4 

1500.2 
476.1 

3302-5 
WE, .a 
lW% -3 
7393 -2 

- *  
Distaneo. 

Niles. 
4.17 
1-69 

8-01 
10.28 

5.42 
2.44 . 
13.33 
0 .a  

U 
1.21 9, 
5.99 0 

3.19 
6.28 

6.00 
9.99 

3.16 
1.38 

0.85 
2.71 

1.83 
3 .i6 

5 -84 
4.m 



Name of station. - 
Fishcore, ( Hatchis) - - - - - - . 

Washingbn Hunter, (1) - - - 

Washington Hunter, (2) - - - 

Camden, (church spire). - - - 

Gerrmntmn Spire .__ 

Latitude. 

0 I ,, 
39 58 29-87 

40 00 52.51 

40 00 52.73 

40 02 33-10 

39 59 21-73 

39 56 41.06 

39 56 37’-16 

40 01 02.16 

40 06 32-16 

40 02 41.03 

40 10.16 

Longitude. 

0 t N 

75 03 33-67 

74 58 48.73 

74 58 57.20 

74 58 50-81 

75 02 17.26 

75 07 00.19 

75 12 06:02 

75 10 48-10 

75 02 10.30 

75 07 01.52 

75 03 27.41 

Azimuth. 

0 I Sf 

63 48 15 
E20 19 34 

91 56 45 
73 49 55 

61 45 49 
91 56 35 

136 19 03 
12 @2 30 

107 15 05 
80 33 26 

154 15 44 
m 2a m 
2233339 
255 13 00 

295 43 41 
261 15 05 

353 10 57 
293 48 08 

3B25oa 
10 03 53 

101 26 08 
70 19 08 

~~ 

To station- Rack azimuth. 

0 , ,, 
249 45 01 
300 15 21 

271 49 31 
253 42 53 

241 39 46 
271 49 36 

316 18 33 
192 0-2 1’2 

m 10 07 
260 33 40 

334 13 58 
337 26 35 

43 40 04 
75 18 29 

115 48 20 
81 15 43 

173 I2 49 
118 57 54 

148 27 22 
190 03 0-2 

281 22 03 
250 14 59 

~ 

Distance. 

bit.4feS. 
7247 -4 

10.292.4 

16649-6 
16136.7 

15169.3 
15419-0 

1578-8 
3172.4 

11200.3 
10955.2 

9182 - 0 
5193.6 

4536 - 0 
12573.0 

11412.2 
1433.2 

31820.7 
24647 - 1 

9115.7 
1069.2 - 3 

9.214-9 
9742.9 

Distance. 

Yards. 
7925.5 

11216 -5 

17113.9 
1791x7 

16533.7 
16901 -6 

17.26.5 
3 6 9  - 3 

12248 - 3 
12013.1 

10041.2 
5635.0 

4960.4 
13749.5 

12512.8 
1567.3 

35978 ~ 9 
26953.3 

10295.7 
31632.8 

10077.1 
1W.5 

Mi.l&. 
4.50 
6.39 

9.72 
10.21 

9.43 
9-60 

0.98 p 
U 

1.97 

6.96 0 
6-82 9 
5.71 .$@ 
3% 

2.82 
7.81 

7.11 
0.83 

21 -63 
15-31 

5 -85 
6.64 

ta 5.73 
6.05 @, 



U . e d  States Coast Suqey.-Geographicd Positions- Section IX-New Jersey and Pennsylraq&. Sketch B, No. 3. 

Name of station. 

Bridesburg Arsenal, (ilag- 

George Knowles.. - -. . - . -. 
8taff.) 

Five Xile Point .___ .. .. . .- 
Clark - - -, -. . . . . . . . . . . . . - 

Latitude. 

O ' U  
40 00 26.24 

40 01 14.68 

39 59 01.43 

40 00 l2-41 

39 57 42-27 

39 56 00-45 

39 52 50.37 

39 50 17.57 

39 52 24-50 

39 43 16-93 

39 M 31.29 

Longitude. 

0 I I I  

75 03 40.16 

75 01 34.00 

75 04 10134 

75 13 57.97 

74 56 42.09 

74 53 20.81 

?5 02 03.80 

74 56 39-88 

75 2% 08-66 

75 $8 30.8 

75 1s 43-15 

0 I t, 

665605 
983950 

53 30 57 
16 25 55 

28 53 27 
81 53 25 

270 08 41 
317 26 21 

252 08 49 
I00 45 44 

112 12 18 
230 00 37 

237 52 03 
336 40 30 

131 29 57 
217 08 56 

3W 41 53 
2j.B 09 11 

182 01 36 
a33 51 67 

187 00 20 
24s 16 19 

Beck azimuth 

0 I If 

246 52 05 
278 35 53 

233 29 52 
196 -25 27 

208 52 29 
261 49 44 

90 25 01 
137 35 47 

7'2 15 03 
230 34 39 

29-2 01 43 
50 04 42 

58 01 44 
156 42 17 

301 26 30 
35 15 03 

22 44 00 
108 19 43 

2 01 57 
53 51 35 

7 01 25 
6% 2% 43 

DiStanae.  

Metres. 
9642.8 

3345.7 
3631 .'i 

3 m . 7  
s239 - 2 

a 1  -6 
31001 -4 

14511.8 
2007.7 

25293 ~ 2 
11798.4 

%m.o 
10051.8 

9026.4 
R787.3 

11943.4 
24691 - 1 
22836.4 
15543-4 

20634.1 
I S 2  -5 

8331 -a 

listance. 

YdS. 
10545.1 
9657 -3 

3658.8 
3971.5 

37'03.6 
9010.1 

41972.9 
3Xm2.2 

lL333-7 
27347.7 

27659.9 
W 2 . 4  

mcg. 0 
3099.2.4 

%!31.0 
24919.5 

13il60.9 
27001.3 

a49t3.2 
17003.3 

2x19 -3 
17335.E 

iUiL3.9. 
5.99 
5-49 

2.05 
2.26 

2,lO 
5.12 

23.85 y 
W 

19.26 

9-02 
15-54 8 
15-79 ,# 
7.33 

15 - 73 
6-25 

5.61 
14 - 18 
7.42 
15-34 

14 - 19 
9.66 

12 -85 
9.85 



Name of station. 

Ridley Creek -. -__. -__. -. 

Opposite Chester..--.. .-. 

Latitude. 

0 1 It 

39 51 33.96 

39 51 32.89 

39 52 22-50 

39 51 02.20 

39 49 33-12 

39 50 36.67 

39 50 31.83 

39 50 19.67 

39 51 08-81 

39 49 40.27 

Longitide. 

0 I I ,  

75 17 5'2.23 

75 17 42.70 

75 19 15.52 

75 21 19.52 

75 22 52.54 

75 22 13.66 

75 18 04.50 

75 19 08.59 

75 20 05.20 

75 20 20.24 

dzimnth. 
~~~ 

0 I t  

11 23 00 
297 51 48 

12 22 09 
293 12 15 

2 31 40 
299 18 35 

349 09 01 
287 19 19 

243 23 25 
3342625 

23.2 24 36 
342 17 36 

91 31 28 
153 41 24 

96 53 31 
177 30 33 

291 39 59 
207 27 03 

1m 27 28 
6 2 3 4  a 55 

To station- k k  azimuth. 

0 I I t  

191 21 49 
117 57 @2 

192 20 53 
118 17 26 

13-2 31 23 
119 24 43 

169 10 on 
107 26 45 

63 26 37. 
154 28 27 

5'2 26 30 
162 19 13 

271 28 48 
333 40 38 

276 51 36 
357 30 29 

111 41 15 
!27!2734 

7 2 7 3 8  
54 3 41 

L 

Distance. 

M e f m .  
13296.8 
1318'2.2 

13311.3 
12966.8 

14546.9 
15637.8 

12275.4 
17W2.4 

7983.1 
1W.4 

5342.1 
11835.0 

5925.3 
33m.5 

4431 -7 
3791.8 

3087.5 
2560.9 

2753-8 
20% -4 

Distance. 

Yarcls. 
14541.0 
14415-7 

14556.8 
14180.1 

159B-1 
17101.0 

1 W . O  
lp89a.O 

6739-1 
11469.8 

5842.0 
12942.4 

6479 - 7 
4163.8 

4846.4 
4146.6 

3376.4 
2800.5 

3011.5 
2283.2 

X&UlCe. 

xi. 
8-26 
8.19 

8.27 
8.06 

9.04 
9-72 

7-63 
Y 

10.79 tj 
4.96 p 

F"3 

0 

6.52 

3.32 
7.35 

3.68 
2.37 

2.75 
2.36 

1-95! 
1.59 

1.71 w. 
1.30 4 



+ Name station. I Latitude. Longitude. Azimuth. 

0 * I f  

75 17 20.X 

75 15 23.37 

75 15 44.45 

75 14 15-83 

75 14 00.14 

75 12 23.33 

75 12 25-13 

75 12 5 - 8 3  

75 11 33.29 

75 11 09.20 

0 I I1 

156 62 34 
104 19 25 

643928 
113 11 15 

343 21 57 
49 37 57 

73 31 2" 
119 41 54 

41 20 0.2 
57 00 45 

118 56 45 
79 21 53 

3% 53 49 
67 12 31 

3% 25 51 
67 0-2 37 

49 00 49 
133 57 31 

13 43 23 
57 21 21 

TO t h t i ~ n -  Back azimuth 
~ 

0 I ,* 
336 52 14 
234 17 39 

261 38 13 
293 09 39 

1&3 22 11 
2B 36 56 

253 30 39 
2 w  43 57 

2521 19 09 
256 59 38 

298 5.5 43 
259 20 41 

178 53 50 
247 11 30 

179 2.5 53 
217 01 37 

229 00 18 
313 56 58 

193 43 05 
2'37 20 32 

3443956 

.I 

\ 21_4'1055 

Distance 

Metres. 
1930 -2 
4044.5 

2792.6 
3318.8 

1750.7 
2991 -6 

1673.0 
24.24.6 

2995.7 
2544 -2 

2629.1 
2722 - 0 

2221.5 
2449.1 

25222.0 
2132-4 

1575.6 
1711 - 1 

241'2 -4 
2142.4 

I363 .f 
\ 217%- 

Distauce. 

Yards. 
2110.8 
4 4 B - 9  

3053 - 9 
4208.9 

"1914.5 
3271.5 

1629.5 
2651 -5 

3276 -0 
27@2 - 3 
2875.1 
2976 - 7 

2429.4 
m a . 3  

2429-9 
2SGO.O 

1723.0 
1671.2 

2638 - 1 
2% -9 

1496 2 
2375. 

listance. 

Niles. 
1-20 
3.51 

1.74 
2-39 

1.09 
1.86 

1-04 p 

U 1.86 0 
1-58 p 

1.51 

1-63 9 
1.69 

1-33 
1-52 

1.33 
1.51 

0-98 
1-06 

1-50 
1.33 

0 -85 
1 -35 



Latitude. 

0 I / I  

39 52 17-35 

39 53 3 2 s  

39 52 39.28 

39 53 11-77 

39 52 42.68 

39 53 44.62 

39 53 46.11 

39 53 13.54 

39 54 10.47 

39 54 37.24 

39 54 40.81 

75 11 01.59 99 54 01 
: 46 01 15 

75 11 2.2.86 338 33 44 
18 52 26 

75 09 41.21 

75 09 38.35 

75 07 45.54 

75 08 27.90 

75 07 27-36 

75 a7 24.32 

75 07 43.73 

75 07 02.97 

75 07 51.43 

111 33 43 
10 00 

50 13 17 
€5 19 55 

E 7  49 27 
108 31 04 

332 12 40 
40 50 27 

8s 10 37 
12 26 45 

122 20 46 
28 03 47 

52 46 35 
3323333 

51 11 3 4  
20 10 30 

275 26 58 
3485624 

To station- Back azimuth 

0 / /? 

279 53 07 
2% 00 21 

158 33 53 
198 51 53 

291 32 48 
265 08 20 

2301229 
265 18 56 

267 48 12 
w8 29 52 

I52 1 3  07 
250 49 33 

2630958 
192 26 33 

302 20 05 
203 03 32 

232 46 08 
152 38 45 

231 10 40 
200 10 14 

952729 
1685629 

Distance. 

Mires. 
2014.9 
2699.8 

E33-0 
4441.3 

2247.4 
3908.3 

2338.1 
2165.5 

2750.5 
B26.6 

2159.3 
2663.4 

1433-8 
2003.3 

1791 -8 
1078.6 

1317.8 
845-9 

W . 9  
1679.8 

1156.0 
952.7 

Distance. 

Yards. 
2.293 - 4 
2932.4 

971.1 
6 6 . 9  

2457.7 
4274.0 

2556.9 
2363.1 

3007.9 
3091.1 

2361.4 
2912.6 

1573.4 
2190.8 

1W.5 
1159.5 

1441 - 1 
925.1 

2331 -2 
1837.0 

1264.2 
1041.9 

DistaoCe. 

Kdes. 
1-25 
1-68 

0.55 
2.76 

1.40 
2.43 

1.45 F 
U 

1.35 

1-71 0 
1-76 

1.34 
1.66 

0.90 
1.25 

1.11 
0.67 

0-82 
0.53 

1.61 
1-04 

m 0.72 (o 
0.59 w 



United States Coast Sumey.-Geograp&acal Posittons. Sectim 1I.-Arm Jmsey and PennsylmRia. SX-etch B, No. 3. 
5 

Rame of statim. 1 Latitude. 

Ravy Yard, (Philadelphia) - - 

Philadelphia, (Market Street: 

-- 
0 I N 

39 55 42-89 

39 55 6.97 

39 56 17.99 

39 56 34.08 

39 57 12-58 

39 57 46-92 

39 58 15.62 

3 56 55.96 

39 50 33.04 

\ 49 IL4 

LoUg4tude. 

0 , I ,  

75 07 33.04 

75 08 14.52 

75 01 56.31 

75 07 27.22 

75 07 22-69 

75 07 36.53 

75 06 39.93 

75 08 10.17 

75 21 03-33 

i 75 21 40.9. 
i 

Azimuth. 

0 I /r  

12 51 08 
340 34 27 

344 57 21 
217 15 v2 

332 57 06 
24 19 02 

5 00 14 
54 18 53 

73 40 19 
5 0 9 5 9  

342 46 24 
2 6 5 6 0 0  

563622 
27 34 26 

245 32 18 
3x3 29 34 

231 23 35 
%,a3536 

245 W 00 
\ lW33'2l 

TO &&ion-- Back azimuth 

0 I ,, 
192 50 56 
160 34 46 

164 57 37 
97 16 19 

152 57 21 
204 la 50 

185 00 10 
234 18 31 

253 39 43 
185 09 56 

162 46 33 
20655% 

2363546 
207 33 59 

65 32 49 
l23 30 0.2 

51 24 1.2 
98 36 44 

"Distance. Distance. 

Me&-. 
1963.E 
2146.7 

2112.7 
99.2.9 

1'215.3 
1049.9 

1581.5 
850.4 

1422.3 
119.2.2 

1108.9 
1762.9 

1608.6 
2193.0 

1233.0 
P22-7 

1767 -9 
2758 .? 

2115 - 
\ rml 

Yanls. 
2147.6 
2347.6 

2310.4 
1085.E 

im.0 
1148.1 

1732.8 
930.0 

1555.4 
1303 - 8 

1212.7 
1927.9 

'1759.1 
2393.2 

1353.8 
1337 - 1 

1933.3 
3516.5 

2313 - 
\ %2I 

Distance. 

Hi&& 
132 
1.33 

1.31 
0.62 

0.75 
0.65 

0.99 ,m 
U 

0.69 $0 

0.53 

0.88 0 
0.74 

1-10 

1-00 
1-36 

0.77 
0.76 

1-10 
1-?2 

1.31 \ 1-66 



Latitude. 

0 I I/ 

39 43 43.96 

39 48 33.24 

39 47 39.07 

39 48 0-2.32 

39 47 0134 

39 47 04-15 

39 45 37-24 

39 45 01-9a 

39 43 59-74 

39 43 15.25 

39 46 16.71 

Longitude. 

0 I ,? 

75 22 31.28 

75 24 24.97 

75 24 02.17 

75 26 13.52 

75 25 33.11 

75 27 51.56 

75 27 21.92 

75 29 17.26 

75 28 19.10 

75 30 55.69 

75 28 21.68 

Azimuth. 

0 I I* 

161 33 19 
239 57 03 

229 57 40 
2.55 17 54 

163 27 07 
204 16 22 

246 46 07 
2925448 

2@a 35 27 
242 01 43 

271 14 17 
9 3  25 JI 

165 15 32 
199 59 00 

248 a1 57 
208 24 23 

144 11 57 . 
204 20 27 

249 47 11 
215 26 39 

3.59 09 45 
29 51. 13 

To station- 

0 I ,, 
311 33 05 
59 57 35 

49 58 39 
75 19 37 

343 26 v2 
24 17 OS 

66 47 16 
102 56 17 

28 36 11 
@ 0-2 43 

91 15 45 
22 26 40 

345 15 13 
19 59 44 

692358 
2826s 

324 11 24 
-24 21 54 

69 48 52 
352742 

159 09 47 
2095038 

Distance. Distance 

Meires. Yarak 
I -___ 

1598.5 1748.1 
1S2.6 15B-0 

2871.1 3139.8 
4033.0 4410-4 

1903.9 2082-0 
4021.7 4404.6 

2309-5 3072.4 
3205.8 3505-8 

3386.5 3703.4 
2449.5 2678.7 

3294.8 m3.1 
2942.4 3217.7 

2771.4 3030.7 
4760% 5206.3 

2953-0 3229.3 
4284.4 4685.3 

2366.7 2588.2 
3301.2 3610.1 

W3.2 4345-0 
4040.5 4418.6 

4224.6 4639.9 
2657.3 2905.9 

* 

DistrutCe.  

H*. 
0-99 
0.86 

1.79 
2-51 

1.18 
4.50 

1-75 E 
1.99 

U 2.10 0 

2-05 ?3 

1.52 9 

1.83 

1-72 
2.96 

1-84 
2-66 

1-47 
2.05 

9.47 
2-51 

2.62 g 
1-65 .* 



U d e d  States Coast St~mey.-GGeogmphical Positions. Bection IX-hrm Jersey and De1ahU;are. Sketch B, No. 3: 

Grand v iew .. -- - -  .-- - . --. 

Latitude. 

0 I N 

39 54 4-42 

39 45 36.73 

39 47 28.44 

39 38 08-61 

39 42 39.49 

39 44 55-i32 

39 45 57.52 

39 38 17-28 

39 26 16.76 

39 35 18.79 

'jg 4458.9 
\ 

~ ~~ 

Longitude. -- 
0 / 'I 

75 26 c6-62 

75 12 00.61 

75 12 59.73 

75 22 45.32 

75 42 03.43 

75 33 35.61 

75 30 00-83 

76 44 48.40 

75 21 45.94 

55 33 49.20 

15 10 M -3 

Azimuth. -- 
0 I I I  

296 4'2 41 
336 03 I 

132 13 48 
214 10 04 

128 01 01 
253 21 58 

169 37 36 
2P2 34 12 

266 44 24 
305 44 50 

308 58 05 
70 53 09 

321 17 57 
71 16 44 

350 58 54 
76 57 39 

124 04 05 
153 35 25 

109 21 06 
139 01 22 

To stati6n- Back azimuth 

0 I ,, 
116 52 33 
156 05 40 

312 05 24 
34 11 33 

307 53 15 
73 24 05 

349 35 26 
32 36 55 

106 56 44 
1% 57 17 

129 05 00 
250 47 44 

144 22 35 
251 06 37 

170 59 40 
256 47 59 

303 49 25 
353 36 56 

289 14 05 
319 01 58 

0 46 15 

Distance 

M&eS. 
'&c:68 - f 
25231 - 6 

25210.c 
5858.6 

21912.1 
4901 -4  

2fx34.8 
11%3,9 

2837.5 
34426.5 

19943.1 
12832.3 

17797.9 
16608.6 

11044.2 
22257.5 

39793.3 
10209.6 

1 W 8  -9 
17986.5 

196T7 -1 
\ Ya?AZ. 

Distance. 

Yards. 
27414.3 
25406 - 3 
27568.9 
64106.6 

2m.4 
5'360.0 

29345-7 
12340.8 

31535.8 
37647 - 8 
21852-9 
14000-2 

19463.2 
20349.8 

12077.6 
24340 - 1 
43516-8 
11164-9 

18217 -7 
19669 -5 

215y3 .E 
\ 14)4 

Distance. 

MiIileo. 
16-58 
14-44 

15.66 
3.64 

13-61 
3.05 

16.m 
7.01 

U 
21.39 p. 
12.42 q@ 

17-92 0 

7-95 

11.06 
11.56 

6.86 
33.83 

24.73 
6.34 

10 -35 
11-18 

12 -23 
8-35 



Latitnde. 

0 , )I 

39 43 30.02 

39 41 14.14 

39 40 56.57 

39 36 54-09 

39 39 03-36 

39 38 1 9 s  

39 42 02-84 

39 40 45:s 

39 39 35.71 

39 39 00.45 

39 34 25.42 

Longitude. 

0 , I ,  

75 20 22,-73 

75 22 28-26 

75 20 32.89 

75 21 21.79 

75 22 46-20 

75 23 m.05 

75 33 29.56 

15 35 01-35 

Y5 33 27.34 

75 45 51 27 

7ii 27 37% 

0 I ,, 
93 02 59 
1(M 20 27 

4 03 53 
113 20 00 

31 22 02 
101 G9 28 

139 05 2Y 
16.9 49 43 

125 08 51 
141 00 F2 

130 3E 51 
147 06 48 

95 23 12 
173 28 06 

109 20 32 
194 48 01 

114 48 33 
178 52 54 

218 45 41 
2 3  55 06 

108 06 41 
PX 31 12 

To station- Back azimuth 

0 I ,, 
277 54 32 
2 i 8  14 17 

IW 03 42 
293 12 53 

211 20 37 
281 08 15 

319 04 33 
348 49 00 

305 01 56 
320 55 44 

310 32 29 
527 02 43 

275 22 44 
358 28 02 

289 16 02 
14 48 56 

294 43 04 
358 52 49 

8 48 06 
58 @2 56 

287 55 (14 
3062200 

Distance 

&&TIS. 

19061.8 
14495 - 8 
5735.6 
17301.3 

6065.3 
2301.5 

3041.1 
8154.3 

l3sC6-4 
16441 ;4 

167EQ.O 
16.324-9 

12296.0 
5366.0 

10655.8 
7989.7 

1.1538-8 
9674.6 

8667.5 
20669.9 

2742222.s 
2 - 3  - 9 

Distance 

Yards. 
20845 -4 
15852.2 

6272.5 
18920.2 

6632 -8 
3063.6 

2325.7 
E939.2 

20675-5 
17979.8 

20537.3 
18399.2 

13446.5 
5868.1 

11652.9 
8737.3 

14t3l5.6 
10798.6 

9478 - 5 
12604 -0 

299BR.4 
23051 - 0 

Distance. 

Aifes. 
11 -84 
9-01 

3.57 
10.75 

3.17 
1.74 

1-89 .p 

Y 
10-22 p 

11-61 pt 

5.08 

11-75 0 

10.45 

7-54 
3.33 

6.62 
4.96 

8.41 
6.14 

5.39 
12.84 

17.04 8 
15-93 w 



Latitude. 

0 , u 

39 37 36-87 

39 36 44.50 

39 35 30.27 

39 36 35-02 

39 28 46.70 

39 36 02.71 

39 41 44.37 

39 43 52.24 

39 44 56.00 

39 29 12.01 

\ 39399-2- 

Longitude. 

0 I ,, 
75 37 47.22 

75 47 32.43 

75 54 23.28 

75 57 31.36 

75 46 24.61 

75 47 12-60 

75 47 20.85 

75 47 05.25 

75 47 44-46 

75 59 07-63 

, 15 53 41.2' 

Azimuth. -- 
0 1 N 

102 37 36 
146 1 3 7  

233 45 05 
324 55 51 

249 21 32 
289 26 50 

271 39 03 
321 45 44 

137 26 23 
173 & 20 

65 26 48 
93 '54 58 

1 42 36 
42 09 15 

34a 06 12 
2 3 0 0 4  

342 08 47 
2972202 

255 03 35 
174 16 35 

Distance 

Heirs. 
11S.5 
11153.2 

4346.E 
9629.4 

14646.7 
164W.8 

16199.4 
7251.7 

16392.0 
14818 - 3 

11m.2 
14787 -5 

9251 -4 
15313.7 

10553.6 
13203.3 

12991 -4 
914'7-0 

23030 -2 
11022 -6 

11563 - *  
\ 20595. 

Yards. 
12932.0 
12196.8 

5300.3 
10749 - 1 

16017.2 
18031.7 

19902.3 
7930 -2 

15472.6 
16B4.9 

12354.3 
16171 -2 

10117 - 1 
16746.6 

11869.2 
14433.2 

14207.0 
1o002-9 

25185-1 
129% -9 

12645 - 
\ 22523. 

Distance. 

i 

Hilts. 
7-35 
6.93 

3.01 
6-11 

9-10 
10-25 

11-31 
4 -51 

U 

7-02 p 

10.50 0 
9.21 

9.19 

5.74 
9.52 

6.74 
8-20 

6-01 
5-68 

14 -31 
1-35 

7 -16 
12 -8a 



i-a oBuck, (I) ___.._____._. _._. 

church Landing Point .--... 

W i o n  T o n  Hall ..... 

0 , I, ; O / / f  

i 
i 

39 32 29.31 1 75 43 23.39 

39 39 36.75 1 75 31 00.87 
! 

39 44 26-56 75 32 42.43 

75 33 02.i.1 

75 35 17.56 

75 3s 24-25 

75 32 45 92 

75 35 17.59 

75 32 16-88 

75 33 44.89 

75 26 05-49 

Penn's E& -..- --. ..-. ---- 

Reedy Point..-.. .._.._ ..__ 

Bombay Hook .--.- --.. .... 

A Z h U t h .  

0 / N 

169 18 05 
74 59 13 

E9 2a 06 
159 2.3 40 

314 51 03 
12j 29 00 

P25 11 27 
163 23 46 

28% 00 10 
233 38 45 

2.29 35 25 
197 36 05 

12 13 38 
347 5 41 

144 29 21 
235 45 34 

132 10 36 
93 43 01 

199 14 39 
312 33 59 

217 34 50 
340 14 07 

39 35 36-05 

39 33 47.41 

39 18 48.79 

I 
To station- 1 Back azimuth 

19.2 12 4% 
167 36 20 

324 28 38 
55 47 10 

312 10 17 
,273 40 23 

19 15 16 
132 35 15 

37 38 44 
160 16 09 

Dibzanee. Distance 

Metres. 
10920 -5 
23364.6 

345-4 
lOXi7-1 

9259-4 
1554.0 

4100.1 
2915.3 

3344-2 
3261-9 

6310.3 
5258-1 

m2.7 
6832 - 1 
2737.8 
4326.7 

9-23.7 
5913.7 

4270.5 
3905.1. 

14472.7 
13676.7 

Yurds. 
11912.3 
25550.8 

36522.5 
11490.3 

10PX - 8 
1699-4 

4483.8 
31853.1 

367-1 
3357.1 

6900.7 
5750 - 1 
969.2.0 
7471.4 

2994.0 
4797.2 

1010 - 1 
6467 - 1 
4570.1 
4270.5 

15826.9 
14956.4 

Distance. 

diiles. 
6.79 
14-59 

2.17 
6.53 

5.75 
0.97 

2.55 P 
U 

1.81 

2-08 0 
2.03 

3.92 ,w 
3.27 

5.51 
4-25 

1-70 
2-53 

0.57 
3-68 

2.65 
2.43 

8.99 3 
6-50 Qf 



United States Cmt Bumey.-Geographica2 PositiQns. Gkction lX-Delaware Bap. Sketch 33, No. 3. 

X m e  of station. Latitude. 

0 t ,I 

39 25 00.06 

39 25 13.79 

39 27 29-89 

39 27 3 - 7 3  

39 31 17.20 

39 30 04-77 

39 32 21.74 

39 33 Ol-i4 

39 30 00.15 

39 2i 28-11 

~ 

Longitude. 

0 t N 

75 32 34.55 

75 27 13.i4 

75 30 49.85 

75 33 10.15 

75 34 04.55 

75 31 30.83 

75 31 44.41 

75 33 46.15 

75 33 49.41 

75 3% 51-67 

Azimuth. 

0 / 8, 

269 53 00 
32050.23 

s5 43 29 
352 15 34 

25 27 E5 
3!E 01 11 

256 59 27 
3% 30 56 

5.6 24 41 
14 06 14 

121 19 44 
22 36 04 

:65 36 25 
59 16 19 

29.2 59 19 
7 45 44 

171 20 56 
267 31 51 

151 47 01 
269 24 14 

To station- I Back azimuth Distance. Distance. 

Netres. Yards. 
1813ZE2.2 1W28.S 
14733.0 16138.9 

7’694.4 e414.4 
12136.9 13272.6 

5255.0 5746.7 
6561.0 7174.9 

6269.7 6e56.4 
6546.7 7159.3 

8412.7 9199.9 
6437.7 7040.1 

, \  

4297s 4700.0 
699.6 7’217.1 

4236.3 4632.7 
3.593.4 4257.7 

3157.3 3452.7 
3253.5 3557.9 

240.2.7 wa25 
3314.0 3624.1 

Q, 

listance. 

i?rile.s. 
11 .n 
9.17 

4.78 
7.54 

3.27 
4-03 

3.90 P 
U 

4-00 9 
2-67 $0 

4.07 

5.23 0 

4.10 

2.63 
2-42 

1-96 
2.02 

1-49 
2.06 

0.5s 
3.59 

2.30 
\ 3-05 



Name of station. 

~ 

Latitnde. 

0 I ,I 

39 23 44.67 

39 21 17.20 

39 21 4622 

39 23 14 78 

39 25 00.47 

39 17 12.09 

39 10 30.89 

39 10 23-53 

39 19 45.61 

39 20 32.91 i 

Longitude. 

0 , ,I 

75 31 17.S 

75 29 46.01 

75 30 1a.S 

75 2-5 40.4s 

75 31 59-46 

75 17 09.57 

75 oa 01.74 

75 a7 49.00 

75 18 14.08 

75 21 50.90 

Bzimnth. 
~ 

0 I It 

141 39 51 
251 02 57 

149 36 21 
231 09 03 

318 01 01 
214 Of2 25 

4 10 34 
108 10 57 

El 1.2 16 
323 29 31 

103 07 13 
16.4 33 20 

96 41 41 
179 50 P2 

133 11 21 
97 11 29 

81 13 10 
341 54 33 

193 20 46 
2& 40 16 

To station- Back azimuth. 

0 I I1  

321 39 02 
71 09 00 

3293434 
51 14 08 

132 03 42 
34 04 23 

184 io la 
233 06 34 

269 11 54 
143 33 16 

2.53 01 34 
311 31 34 

276 32 18 
3.39 50 '71 

313 05 27 
277 02 08 

261 08 11 
161 55 28 

18 21 56 
1054231 

Distance. 

JJefTeS. 
2956.6 
14459.5 

7968.3 
14739.2 

airo.9 
7912.0 

8224.4 
10424.5 

838.8 
14252-9 

13181 -2 
14YS.5 

21324 - 6 
149a. a 
18423-7 
21855-0 

11425.9 
4979 -2 

8696.4 
5392.9 

Distance 

I'aTd.?. 
3233.: 
15812. : 

8113.9 
161 18 -4 

8935.5 
86j2.3 

8994.0 
11399.9 

917.3 
1-6 -5 

14414 -6 
16391.0 

23.533-7 
1639-2.4 

20147.6 
23900.0 

12495.0 
5445 ~ 1 

9510.1 
5e97.5 

Distance. 

.wes. 
1-84 
8-98 

4.93 
9.16 

5.08 P 
4-92 u 
5.11 0 
648 

0.52 
8-843 

8-19 
9-31 

13-37 
9.31 

11 -45 
13.58 

7.10 
3.11 

5.40 
3.35 4 



Kame of station. Latitude. 

0 / // 

39 15 05.81 

39 23 56.56 

39 25 06239 

39 23 26.60 

39 25 24-01 

39 23 33-66 

39 25 07-50 

39 23 21.96 

39 22 55-14 

39 21 44.55 

Longitude. 

0 , N 

75 23 36-30 

75 15 23.71 

75 17 16.25 

75 19 05.59 

75 15 07-01 

75 13 (32-91 

75 13 16.99 

75 15 02.76 

75 18 33-64 

75 19 53.57 

Azimuth. 

t I/ 

195 59 52 
247 11 19 

106 51 25 
55 51 41 

37 54 16 
3clj 50 33 

220 17 27 
157 20 47 

8 25 41 
80 19 19 

101 51 21 
133 54 32 

100 57 37 
353 21 35 

135 23 30 
178 m 04 
205 52 23 
154 18 13 

326 59 13 
51  49 29 

To station- Back azimuth 

0 I I, 

16 &2 11 
61 15 21 

2% 43 32 
235 50 27 

217 51 522 
128 51 58 

40 13 37 
337 20 15 

1M 25 34 
260 17 52 

281 49 52 
318 53 13 

230 56 27 
173 21 43 

315 21 55 
356 27 01 

25 53 15 
331 17 24 

147 00 16 
231 43 15 

i\ %?4Y4", 

Distance. 

AJetreS. 
19079 2 
10053.2 

M16.3 
11194.3 

107F4.1 
356.9 

4055 ~ 1 
3140.1 

2725-8 
3135.5 

3441.9 
4515.6 

2650.0 
2913.2 

4546.2 
3764.9 

4515.6 
4.B2.6 

4373.3 
35735 

\ 4M8-' %I. 

Distance. 

Yards. 
20864.4 
10993.9 

7254 - 1 
12241.E 

11705.7 
3730.4 

4434.5 
3133-9 

2980.9 
3423 - 9 

3763.9 
4933.1 

2930.8 
3185.8 

4971 -6 
4117.2 

499.1 
4694.3 

47B2-5 
3907 -9 

4405 2 
\ 2571. 

&iles. 
11 -86 
6.25 

4 -21 
6.96 

6.65 
2.15 

2.52 
1.95 

U 1.69 0 
1.95 9 
2.14 $0 
2-81 

1.61 
131 

2.83 
2-24 

2.81 
2-61 

2-72 
2 -22 

2-50 
1.46 



Lstitude. 

c I r 

39 23 24.39 

39 22 37.32 

39 20 18.39 

39 16 27-41 

39 14 09.39 

39 16 33-25 

39 17 46.00 

39 16 33.54 

39 19 03.05 

39 11 23-35 

33 10 21.79 

hw-tuae .  

0 I N 

75 20 21.71 

75 20 11.a 

75 21 17.48 

75 24 43.13 

75 09 59.99 

75 12 54.39 

75 14 07-35 

75 14 25.95 

75 15 10.69 

75 00 58.E 

75 07 45.91 

AZiZUUth.  

c 1 /  

347 39 35 
34 59 02 

91 16 56 
170 45 18 

192 33 -20 
63 11 42 

155 33 55 
208 34 -28 

113 43 13 
77 07 53 

101 06 12 
316 40 49 

76 33 12 
122 00 33 

106 5’2 43 
191 09 26 

39 47 11 
106 38 13 

110 57 14 
78 31 44 

To stauon- /Back azimuth 

97 13 37 
l33 59 19 

Deep Water.. --.. . - __.. .__ . 
lBenDavi8 ......... - ...... -. 

Distance. 

Netres. 
3151 -5 
1737 -6 

1232-9 
1470.4 

8914.9 
7439.6 

4784.9 
8621.3 

11738.1 
19318 - 1 

6232 - 0 
6095 - 3 

4484 -6 
6!%2 ~ 0 

4097-3 
2276-9 

4451 -5 
4584.0 

13915.6 
l W 2  ~ 5 

21935.4 
1514.2 

DiStanCe 

Yards. 
3146.4 
1900 -2 

1348-3 
1608.0 

9749 - 0 
8125.9 

5432.6 
9428.0 

12836.4 
20797.6 

6815.1 
6665 -6 

4904 -2 
7613.4 

4480.7 
2490-0 

4MB.O 
5012.9 

15217.7 
11004-1 

23937.9 

, 

@ M . S  

Distance. 

Niles. 
1.96 
1.08 

0.77 
0.91 

534 
’ 4.62 

2.97 p 

t=r 
11.8-2 p 
3.m p 

6.36 

7-29 0 

3.79 

2.79 
4.33 

2.55 
1.42 

2-77 
2.5 

5.65 
6.25 

13.63 
11-50 a 



Name of station. Latitude. 

0 I If 

39 01 20.17 

39 14 33.03 

39 15 16.96 

39 14 55-97 

38 58 58.86 

38 58 36.94 

33 46 45.11 

38 46 33-35 

8 50 11.33 

'33 47 07.50 

\ 41 53-6 

Longitude. 

0 I N 

75 20 13.02 

75 00 57.47 

75 05 04.11 

75 07 21.46 

75 18 28-29 

74 57 21.96 

75 04 44.55 

75 04 43.24 

75 I2 59.40 

75 09 12-08 

\ 1= O6 08-& 

Azimuth. 

0 1  iy 

227 00 00 
16.9 51 44 

0 08 39 
52 06 -28 

73 39 31 
23 37 38 

69 18 45 
4 30 01 

216 11 23 
165 05 10 

145 26 52 
91 '22 50 

1% 48 18 
205 52 V2 

205 36 11 
139 01 11 

297 59 51 
2% 18 04 

276 04 54 
135 57 58 

316 1Q '38 
L 2B3353 

To station- Back azimnth 

0 t u  

47 07 51 
.a8 50 02 

1so 08 34 
2 8  0'2 os 
253 36 21 
203 35 54 

249 17 05 
la 29 44 

36 18 08 
3 5  02 23 

325 20 19 
271 09 33 

318 39 41 
25 57 30 

25 40 48 
318 52 33 

118 0.5 01 
552754  

96 07 39 
315 55 33 

Distance 

Netres. 
24517.8 
19836.0 

5694 -6 
12516 - 3 

5391.0 
93'74 - 8 
4063.6 
8426.9 

26111.0 
24632.0 

26405 ~ 9 
304M ~ 0 

30099-4 
24403.5 

24579- 1 
30277.2 

13525.4 
27442.7 

6493.0 
7%.4 

2928.1 
\ 23547-' 

Distance. 

Ya&. 
2681 1.9 
21692.1 

62527 ~ 4 
13657.5 

8065 - 9 
10598.8 

4443.8 
9215.4 

% W . 2  
26958.7 

2W6.i' 
33336.4 

32915.8 
26635.9 

26S79.0 
33110.2 

14797 -4 
30010.2 

7100.5 
8624.3 

'szo2 -7 
25751-1 

w 
- 0  
Iistance. 

mes. 
1s-23 
12.32 

3.54 
7.78 

4-59 
6.14 

- 

2.53 .p 

U 
5.24 

16-22 0 
15.32 I) 

16-41 T.0 
18-94 

18.70 
15.16 

15.27 
18.81 

8.40 
17-05 

4.03 
4 -90 

1.82 
14 -63 



Latitude. 

3 I I, 

33 47 25.07 

8 47 58.44 

39 03 42.04 

39 06 04.35 

39 09 21.90 

39 10 16.40 

39 10 27.02 

39 11 44.34 

39 12 39.59 

39 13 43.58 

39 14 33.23 

Longitude. 

0 I // 

75 04 49.77 

75 06 41.79 

75 a3 28.20 

75 23 46.8-2 

75 24 03-&5 

75 23 43.43 

74 54 44.79 

75 01 09-96 

75 0.2 32.32 

74 59 49.96 

74 59 47.70 

Azimuth. 

0 I ,I 

354 09 59 
85 01 51 

308 37 26 
66 35 40 

241 20 8 
520 24 47 

250 5.5 5.2 
la6 54 59 

200 19 31 
265 24 58 

269 30 04 
340 02 43 

893435 
9 48 09 

347 15 49 
2&l 25 50 

213 01 28 
310 45 34 

133 17 17 
‘27 33 53 

e9 47 33 
294523 

Disutnce 

Metres. 
1-235.7 
6352.9 

3621.6 
3951.9 

25772 - 4 
11325.9 

24401 -6 
10777 -5 

4913.6 
2%6 -9 

22981 -9 
222522 - 3 

16749.1 
2218.4 

248a9.0 
9545 -4 

4172.2 
2608.9 

2224 -2 
4147 -2 

1673 - 4 
5569.0 

Distance 

Yards. 
1354.6 
6947.3 

3960.5 
4321.7 

28184-0 
P m  -7 

26884.9 
11786.0 

533.4 
2.5750 -2 

25132.3 
243J1.6 

20503-5 
24297.4 

27218.7 
10438.6 

4562.6 
2S3.0 

2432.3 
4535 - 3 

1830.0 
6090.1 

DistiUfCZl. 

Milts. 
0.77 
3.95 

2.25 
2.46 

16.01 
7-04 

15.16 $ 
6.70 

3-05 0 
14.63 9 
14.28 CO 
13.81 

11 -65 
13.80 

15.47 
5 -93 

2S9 
1.62 

1-38 
2.58 

1-04 
5.48 c;i 

U 



United States Coast Survey.-Geographkd Po&im. fleetwn I..-Delaware Bay. B h c h  B, No. 3. 

Longitude. 

0 I N 

75 06 ‘24.62 

74 54 05.78 

74 53 10.93 

74 56 32-25 

74 59 22.90 

74 56 43.15 

74 50 50.00 

74 50 26.09 

74 54 13.31 

75 18 29.37 

75 17 45.61 

Azimuth. 

0 I /I 

31 39 04 
274 40 16 

117 32 42 
174 47 06 

156 49 40 
103 43 34 

135 47 36 
1s 27 OS 

3% 35 14 
334 39 34 

315 03 35 
71 50 37 

86 26 15 
31 04 53 

100 37 35 
159 15 31 

13 43 16 
304 01 32 

1% 20 31 
312 31 21 

3%’ 23 16 

To station- Back azimutl 

0 I N 

211 33 13 
94 43 35 

297 04 06 
354 46 41 

336 43 41 
233 34 21 

316 40 31 
8 28 16 

147 33 36 
104 &2 26 

135 04 53 
251 43 59 

266 33 47 
211 03 24 

280 34 52 
339 15 16 

193 42 59 
124 03 53 

00 20 35 
132 39 59 

127 31 26 
I 3525125 

Distance 

Metres. 
3719.( 
7575.( 

22134.6 
leal.( 

5724 -7 
21618.7 

%617 ~ 1 
17540.6 

14.218.2 
G399 - 4 

4191.5 
3907 -8 

5546.2 
6556.3 

6317 -6 
1620.4 

2673.9 
67’26.0 

4313.4 
21010.4 

231’26 -5 
i €5250. 

W 
Y 
t9 

I Distance. 1 Distance. 

Mi&. 
4067.0 2.31 
8233-8 4.71 

1’ard-s. I 
24025.9 I 
11264 -9 

6260.4 
2“&1.6 

25826 ~ 9 
19191.7 

15548-6 
7545-0 

433.7 
4273.5 

6174 - 5 
7169.8 

6909.4 
1774.0 

7355.4 

4749 -8 

25946 -9 

13.75 
6-40 

3x56 
13.43 

14.67 ,m 
10.90 

8.83 0 
4.29 

U 

2-60 *w 
2.43 

3.51 
4.07 

3.93 
1-01 

1-67 
4-18 

2.70 
16 -78 

14.74 
5 -13 



Xame of station 1 Latitude. 

0 / I f  j 0 I n  

75 16 25-17 ! 306 23 39 
j 163 4‘2 52 

75 20 41.75 1 217 00 20 1 271 28 25 
i 

75 20 11.44 240 11 36 j 14 25 12 

75 18 39.64 I le2 56 05 1 150 31 32 
I 75 19 50.08 I 199 56 23 
I 266 48 44 
I 

75 14 5 - 0 9  1 303 12 46 I 32-2 17 23 
i 
,1684427 

i 

75 12 19.81 1 273 03 34 

75 11 32.41 1 291 03 43 
’ 27 07 07 

75 l2 29.83 j 2Sd 12 51 
164 59 37 

1 
75 08 08-27 ’ 263 57 37 1 131 14 20 

75 13 55-04 2S9 17 48 I 218 21 29 

To station- 

~ 

3ack azimuth. -- 
0 I I /  

I26 30 58 
313 41 35 

37 01 44 
91 29 43 

60 12 41 
194 24 53 

2 56 12 
3303034 

19 57 19 
86 49 23 

123 18 56 
142 18 24 

98 08 19 
348 44 02 

111 07 53 
207 06 42 

108 17 43 
344 59 18 

83 59 45 
311 l% 12 

109 23 33 
382204 

Distance. 

bietres. 
21006.3 
10566.8 

5336.2 
3198.6 

2BfI -6 
2924 -7 

5337.9 
4490.8 

5Vl-5 
1698 - 8 

170% ~ 2 
3774.2 

11096.8 
4889 - 1 

10548-0 
2508.8 

11822.7 
2148.5 

4944 ~ 0 
6548.6 

14076.4 
2162.4 

Distance. 

Yards. 
22971 -9 
11555 - 5 

5835.5 
W . 0  

3128.3 
3198.4 

5837.4 
4911.0 

6311.5 
1857.8 

18629.2 
4127.4 

1215.1 
5516 ~ 1 

11535.0 
2743.6 

129529.0 
3305.7 

5406.6 
7161.4 

15393.5 
2364.7 

x3tance. 

Hi. 
13.05 
6.57 

3.32 
1.98 

1-78 
1-8-2 

-- 

3.32 P 

1-06 9 
10.58 y 

2-79 t3 
3.59 0 

2.35 

6.89 
3.04 

6.55 
1-56 

7-35 
1.71 

3.01 
4.07 

w 
8.75 
1-34 w 



United. States Coast ij'urcey.-Geocaphical Positions. ij'ection IX-Comt of New Jersey. 

Name of station. Latitude. 
--- 
a I /t 

38 45 44.63 

38 55 48.64 

38 57 26.13 

33 55 51-01 

38 57 14.E 

38 55 50.42 

38 58 55.59 

39 00 56.64 

39 Ql 39.50 

Long&ude. 

0 / /, 

75 11 05.60 

74 57 38-9(1 

74 50 40.10 

74 55 09.77 

74 57 31.95 

74 57 15.57 

74 32 49.60 

74 50 58.48 

74 41 09 .8  

A7il lUth.  

-- 
o l e  

219 44 46 
m3025 

101 08 35 
151 35 26 

102 45 16 
45 54 58 

148 07 42 
245 40 09 

185 2.2 18 
306 43 11 

178 16 42 
269 B 30 

30 40 36 
311 29 0 

32 42 52 
3560556 

76 32 10 
33w42 

To station- Back azimuth. 

3 I /, 

39 53 23 
78 31 '24 

280 55 27 
331 29 03 

2d-2 41 03 
222 46 08 

328 06 19 
65 43 00 

5 22 24 
126 49 40 

358 16 35 
89 39 49 

210 39 08 
131 30 21 

212 40 14 
176 06 08 

2% 29 54 
a= 5a 29 

Sketch B, No. 3. 

Distance 

ilIetres. 
31003.: 
93fX.f: 

30616 ~ 1 
306%-2 

9916 - 7 
28372.4 

6024.9 
7l25-2 

2565-2 
4276 - 1 

5137.6 
3024.5 

6615.7 
41652.5 

11197.8 
6506.0 

5668.4 
9314 -5 

Distance. 

Yards. 
33904.3 
10-262.6 

33513.6 
3ri490.8 

10844.6 
310-27.2 

65B-6 
7791.9 

2885.2 
4676.2 

5618.3 
3313.0 

7234 - 7 
4552 ~ 0 

12245.6 
7114.8 

m a  -0 
lQI% -1 

w 
- i b  

)iStance. 

w 

Miles. 
19 - 26 
5.83 

19-04 
19.03 

m 
d 

3.74 .w 

6.16 0 
17.63 E) 

4.43 

1.59 
2.66 

3.19 
1.88 

4.11 
2.59 

6.96 
4.81 

3-52 
5 -79 



Name of station. Latitude. 

a I It 

39 03 00.05 

39 04 23-55 

39 06 03.41 

39 07 32.71 

39 06 26.06 

39 10 23.84 

39 08 41.50 

39 13 41.40 

39 11 42.80 

39 13 28.80 

39 15 04.74 

Longitude. 

0 r I ,  

74 49 23.91 

74 44 01-20 

74 47 17.01 

74 45 53.73 

74 4!2 12.54 

74 43 09-98 

74 41 B.69 

74 40 35.77 

74 38 51.74 

74 37 8.73 

74 39 13-93 

Azimuth. 

0 I I  

29 31 15 
3062!300 

70 55 22 
40 57 48 

358 41 07 
301 50 28 

36 01 43 
334 31 48 

M3429 
35 47 04 

349 20 29 
364206 

71 31 33 
142 40 13 

7 58 13 
31 17 11 

68 34 23 
3409u 

95 14 46 
23 11 36 

37' 22 27 
322 20 11 

To station- Back azimuth 

0 r I t  

209 30 19. 
126 30 23 

2.50 51 57 
220 55 49 

178 41 12 
121 52 31 

216 00 50 
154 32 59 

264 31 17 
215 45 53 

169 21 05 
216 40 23 

251 28 51 
322 39 10 

167 57 39 
211 15 34 

248 31 45 
214 M 44 

27s 12 54 
203 10 50 

217 21 35 
142 21 11 

Distance. 

Metres. 
4372.6 
4175-9 

8336.7 
6931.2 

8139.8 
531.9 

3404.9 
6269 ~ 6 

7319.9 
4466.7 

7460.6 
6530.4 

6636.0 
3969.4 

9337.7 
7127.2 

6658 - 2 
6754 -8 

4263.8 
3708 ~ 1 

3233 ~ 4 
3736.9 

Distance 
~ 

Yards. 
4781 -7 
4566.6 

9116.8 
7546.9 

8901.4 
6060.5 

3723.5 
6378.1 

8031.7 
4884.6 

8158.7 
7198.1 

7311.6 
4340.8 

10.211.4 
7794 ~ 1 

7-51 -2 
7386.9 

46i52 ~ 8 
4055.1 

35.35.9 
4086.6 

Distance. 

"We$. 
2.72 
2.59 

5-18 
4 -29 

5.06 
3.44 

2.12 w 
3 4.57 0 

3.91 

2.78 9 
4.64 
4.09 

4-15 
2.47 

5.80 
4.44 

4.14 
4.20 

2.65 
2 s  

2.32 
2.01 2 



2 Uaited States Coast Sumey.-Geogaphical Positions. Sectioih IX-Coast of h'ew Jersey. Sketch B, ATo. 3. 
~ 

Kame of starion. Latitude. 

0 / t, 

39 16 46.91 

39 16 11-71 

39 18 38.78 

39 19 03.49 

39 22 e .75  

39 20 31-23 

39 20 52.62 

40 23 45.06 

40 23 42.43 

40 19 00.00 
L 

Longitride. 

0 I I )  

74 37 21.48 

74 34 51.52 

71 35 02.s 

74 30 30.65 

74 31 11.49 

74 27 57.42 

74 33 19.98 

73 58 49.77 

73 58 48.62 

74 oa 36.62 

Bzimnth. 

0 I N 

3 32 21 
40 33 23 

8 35 43 
71 49 56 

356 32 32 
43 54 34 

43 56 30 
8.2 01 45 

35 44 07 
351 48 18 

55 10 59 
132 23 53 

220 41 53 
30 49 53 

126 03 31 
166 24 57 

IS3 16 14 
e21 17 29 

133 02 12 
2-29 55 ?A 

To station- Back azimuth 
~ 

0 / 0 

E3 52 10 
1.20 32 14 

216 33 57 
251 47 10 

176 32 39 
%23 53 08 

2% 53 45 
261 58 52 

215 41 40 
171 48 44 

235 09 22 
314 21 50 

40 43 15 
210 48 48 

306 07 41 
346 24 03 

3 16 45 
41 26 30 

312 59 07 
30 01 05 

Distance. 

&etres. 
61'23L3.0 
4146.1 

6.128-6 
68.21.2 

4541.3 
4786 - 9 

fT29.3 ~ 4 
65%-3 

9493 ~ 6 
6862.1 

4470.2 
@238.7 

4715.9 
UP2 - 8 

2234.3 
7524.5 

19941.7 
29532.5 

9213.4 
15720 .E 

tistance. 

'Pards. 
6695 -9 
4534.1 

7030 - 1 
7240.7 

4966 -2 
3W.8 

9068 - 3 
72W - 6 

10382.0 
7504 -2 

4833.5 
6877.1 

5157.2 
5263.1 

2443.4 
8228.6 

21807.6 
32459-8 

10075 -5 
1'1191 2 

#stance. 

aliles. 
3-80 
2-58 

3-99 
4.11 

232 
2.97 

5.15 
4.09 

5.90 0 

2.78 
3.91 

2.93 
2.99 

U 
4.26 p 

1.39 
4.67 

12.39 
18.44 

5 -72 
9 -7.7. 



Sketcfi B, No. 3. 

. Nameofstation. Latitude. 

I O I N  

Lippenmtt --. . . - ---. . -. -- ~ I 40 15 17.63 

Longitude. 

0 I I/ 

74 07 18.27 

74 02 45.79 

74 01 25-80 

73 58 01.m 

73 58 02-84 

73 58 53-50 

73 58 13.90 

74 03 21.63 

74 01 07.42 

73 59 52.30 

73 59 34.71 

Azimuth. 

0 I I/ 

83 32 41 
164 54 23 

33 37 16 
71 10 41 

P2 30 21 
54 02 45 

83 04 04 
131 57 41 

95 15 19 
137 1;2 (io 

47 22 30 
348 04 08 

356 58 09 
93 00 53 

51 25 57 
84 45 41 

263 37 42 
174 18 54 

139 41 23 
99 10 28 

150 13 21 
196 36 4% 

To &tion- Back azimuth 

0 / /I 

263 30 43 
344 53 33 

213 34 19 
251 06 51 

2@2 29 29 
233 58 06 

268 01 00 
311 55 32 

275 12 16 
317 09 49 

P27 19 53 
168 04 40 

176 58 16 
272 58 49 

231 21 22 
264 42 20 

139 59 56 
354 18 42 

319 39 30 
279 04 49 

330 11 20 
16 37 38 

Distance 

Metres. 
4328-6 
7103.6 

11628.5 
8750.5 

4931 - 9 
12564.9 

6703.6 
6474-0 

6705.7 
7045.2 

7450.4 
5783.5 

4937-7 
4532t2 

12903.2 
7468.3 

2330.3 
4374.7 

6316.1 
12530.3 

9079.1 
7a.5 

Distance 

Yards. 
4952 -4 
7768.3 

127l6.6 
9569.3 

5393.4 
13740.6 

7336.3 
7079.8 

7333-2 
7704.4 

8147.5 
6324.7 

5399.7 
4956.3 

14116.0 
8167 - 0 
2548.3 
4734-0 

6907 - 1 
1332.8 

9928.6 
8294.2 

Distance. 

Ml@. 
2.81 
4.41 

7.22 
5.44 

3-06 
7.81 

4.17 
4-@2 

4-17 0 U 
4.33 z) 

4.63 *co 
3.59 

3.07 
2.82 

8.02 
4-64 

1.45 
2.72 

3.92 
4-19 

5.64 
4.71 4 

C I  



Umiteil States Coast Su~.t~.-Geogrc~pIiical Po&th .  Sectio?& .lX-Coast cf Xew Jersey. 8ketch B, No.  3. 

Christopher ._..___ .___ _ _ _ _  

Name of station. 1 Latitude. 

40 04 10.42 

I 

~ 

Longitude. 

0 / I /  

$4 @2 54-lc 

74 11 36.7: 

74 04 17.3 

74 03 11.7s 

74 04 15.43 

74 06 06-49 

74 06 48.18 

74 03 58.55 

74 06 10.38 

74 06 4i-10 

74 04 2s-9 

Azimuth. 

0 / n 

228 M 30 
180 63 52 

184 35 01 
135 10 47 

151 57 13 
i o  62 01 

171 52 49 
121 30 OS 

139 25 33 
197 11 02 

334 17 26 
558 08 24 

248 06 48 
200 25 57 

189 27 40 
1s 47 21 

252 48 13 
169 59 31 

190 56 34 
236 46 13 

155-3837 
11 n 

TO dation- Back azimuth 

0 / */ 

48 56 39 
0 53 57 

4 35 45 
315 0-2 23 

331 53 14 
250 47 18 

5 1  52 07 
301 '24 43 

319 20 49 
17 11 43 

1-54 18 37 
98 10 16 

68 09 07 
20 26 24 

9 2% 10 
318 45 32 

i 2  49 33 
349 59 13 

10 56 51 
58 46 01 

33537% 
7 11 44 

Disttance. 

Hetras. 
6ZS ~ 2 

11979.2 

20130.9 
'&97J .4 

16644.8 
J1011 .O 

11050.0 
14032.3 

16076.0 
5108.9 

6375.1 
4185.7 

5530.6 
W1.8 

6745.6 
6108 - 0 

3104.4 
3795.6 

3341 -8 
4679.0 

6338 -2 
51% -7 

Xstance. 

Yards. 
6tB1.9 
13100.2 

22014.5 
mo1.5 

20389.4 
18041.3 

12083.9 
15345.3 

17m.'2 
5536.9 

6643.5 
457'7.4 

6848 ~ 1 
3096.7 

7376.8 
6679.5 

3394.4 
4150 - 8 

3654.5 
5116.8 

7'204 -7 
5671 -1 

ee 
- Q ,  

)istance. 

Miles. 
3.a3 
7.44 

12-51 
16.14 

11.59 
6.54 

6.86 
8.i2 

lillr 

U E 3 
3-77 a 
2.60 

3.44 
1.16 

4.19 
3.79 

1-93 
2.36 

2-08 
2.91 

4 -09 
3-22 



Kame of station. Latitude. 

0 1 #t 

39 51 44.44 

39 49 02-92 

39 49 1933 

39 45 55.47 

39 44 24-84 

39 45 57.21 

39 40 39.53 

39 41 11.94 

39 37 31-20 

39 37 57.40 

39 35 09-24 

Longitude. 

0 I ,, 
74 07 52.94 

74 05 08.73 

74 09 08.41 

74 05 55.43 

74 10 20-39 

74 06 0-2.20 

74083932 

74 12 43.12 

74 11 03.36 

74 14 54.94 

74 12 52.76 

AZiRlUth. 

0 I N 

231 41 24 
193 19 04 

185 32 19 
141 59 47 

201 54 35 
27.5 19 50 

190 53 47 
143 56 41 

246 04 28 
190 39 17 

144 40 56 
IS2 32 41 

160 53 50 
201 43 55 

209 44 04 
279 44 23 

160 30 25 
210 59 os 
207 37 45 
277 21 40 

150 40 32 
210 15 53 

To station- Back azimuth 

0 I ,/ 

51 43 37 
13 19 46 

6 32 46 
321 53 0.2 

21 55 23 
95 22 24 

10 54 17 
323 54 38 

66 07 51 
10 40 03 

324 38 57 
12 33 15 

340 52 45 
21 50 40 

29 45 35 
99 47 00 

340 29 21 
31 00 38 

213909  
97 24 08 

330 39 14 
30 16 03 

Diiance. 

imres.  
6267.6 
6736.8 

8935.3 
6338.2 

4806.7 
5724.6 

5874.2 
7797.1 

6598.6 
9257 - 1 

7659.3 
5854.4 

7353 - 3 
10495.9 

6851 -2 
5894.7 

7123.2 
6667.2 

6772-0 
5563 -2 

5948.4 
51%- 1 

Distance. 

Yards. 
6s54 -0 
7421 -9 

m1.4  
6931 - 3 

5256.5 
6260.2 

6423.9 
8j26.7 

7544 - 1 
10B3.3 

8376.0 
6402.2 

8041 -4 
11478.0 

7492.3 
6446.3 

7789.7 
7291.0 

7405.7 
6089.2 

6505.0 
5660.4 

Itiiles. 
3-89 
4 -22 

5.55 
3.94 

2.99 
3.56 

3.65 P 
U 

5.75 9 

4-84 

4.29 0 

4.76 
3.64 

4.57 
6.52 

4.26 
3-66 

4.42 
4.14 

4.21 
3.46 

3.70 w 
3-22 ELj 



United States Coast Sumey.-Geographicat Positions. Section IT-Coast oj- Arm Jersey. Sketch B, hTo. 3. 

Latitude. 

0 I rt 

39 36 06-69 

39 33 15.89 

39 31 01-05 

39 30 48.76 

39 25 m.63 

39 30 18.41 

39 25 45-98 

39 23 16.50 

39 25 08-55 

Longitude. 

0 / // 

74 19 *27.59 

74 14 21.23 

74 20 19-06 

74 16 53.31 

74 25 39-63 

74 16 48.02 

74 19 37-01 

74 21 01-60 

74 29 06-57 

Azimuth. 

0 I ff 

242 16 5% 
230 36 55 

211 07 42 
1% 47 32 

198 52.4 29 
280 25 56 

141 14 20 
21d 39 29 

218 45 Pa 
254 50 19 

141 21 54 
79 05 05 

23.2 55 26 
E4 02 20 

167 28 56 
233 2.2 (;9 

214 52 10 
295 18 56 

To station- Back azimuth 

0 I ,, 
19 13 

100 41 07 

31 08 8 
305 44 37 

I8 25 08 
100 29 44 

321 12 09 
38 41 06 

33 51 36 
74 55 54 

324 25 40 
2% 59 25 

*2 57 10 
303 58 29 

347 27 54 
53 '24 57 

34 54 2.2 
115 22 12 

Distance. 

Metres. 
7344-4 
956.4 - 7 
4os3.7 
9010.1 

3333.5 
m5.2 

7843.4 
5811.2 

P2209.0 
13024.6 

S66-0 
12937-1 

1008.3 
10456-7 

10%7 - 4 
iB2.1 

m9.4 
8072 -4 

Xstrmce. 

Ywlls. 
8031.6 

10181.5 

4465.8 
9S3.2 

4252-3 
9497 -9 

8577.3 
6 a - 9  

1351.4 
14243 - 3 
9376 - 9 

14147 ~ 6 

10977.6 
11435.2 

11818.7 
8619.6 

9158-7 
fm727.7 

w w 
- 0  
bistance. 

nriles. 
4.56 
5.96 

2-54 
5.60 

2.41 
5.40 

4-61 
3.61 

P 

7.58 I) 

P 

0 

8-09 

5.38 
8-04 

6-23 
6.50 

6-72 
4.90 

5-37 
5.02 



) S. End./ 33 53 50.51 KEXT ISLAND BASE x. End. ja p3-17 

Longitude. 

0 I .I 

76 21 39.35 
7ti 20 W.46 

76 36 16.41 

7G 23 49.96 

76 16 29-54 

76 15 33.40 

76 31 09-65 

i 6  16 33.85 

76 00 15.M 

Azimuth. 1 To station- 

- - - _  __--_- -_.  
14 36 02.5 

262 44 36.9 
-244 30 59-1 

321 43 49.2 
26.3 06 5i-1 
45 39 41.6 

315 32 33.5 
350 19 04.6 
24 16 12.4 

15 43 CG.3 
71 57 04.5 

41 27 23.9 
5 05 09-4 

3 3  34 31.6 
3 J l  @L 69-0 

355 33 25-9 - 73 07 50-9 

50 19 51.1 
94 21 40.1 

Rack azimuth. 

__._ _ - -  .- - _ - _  
191 35 (E-4 

82 53 47.5 
64 41 C7.3 

141 47 34-1  
103 11 39.3 
W2 34 15-2 

1% 33 06.9 
170 19 50.6 
204 11 31.5 

195 45 43.4 
251 49 17.4 

F21 l a  58.7 
1% 04 3&0 

174 36 00-0. 
121 12 04.5 

175 39 16.2 
252 58 3 . 6  

230 10 10.9 
274 11 18.5 

Distance. 

_ _ _  .----. 
€637 -6 

21393.3 
%308.8 

13916.6 
110w.1 
13471 -5 

17922.5 
l(3427.9 
26179.3 

1 9 m .  3 
16713.2 

29!x21 .I 
16918.6 

35507.5 
262iZ.9 

20014 -5 
21692.6 

28176.6 
23.147.9 

Distance 

YibTLiS. 

--_.---. 
9500.5 

2396.6 
23223.7 

152238.8 
12121.5 
20199.9 

1X99.5 
11403.6 
28.55.9 

2116‘1-9 
20461 -2 

31746.6 
17517-5 

m - 0  
2925-8 

21%7.3 
23941 - 1 

31141 -2 
25641 -9 

Atb J 

Distmco. 

13.24 
16.194 

8.65 
P 

11-13 
6.4s 

16 27 

12-02 
11.63 

18.03 
9-93 

22-06 
16-32? 

12.41 
13.60 

17.70 8 
14.57 ’w 



I 
Kame of station. 1 Latitude. Longitude. 

0 , I, 
75 59 57.2. 

56 40 11.45 

7G 32 31.15 

5G 56 k2.11 

77 04 05-29 

77 05 13.71 

77 G2 47.29 

i 7  00 15.00 

TG 59 4Q-9 
\ -  

Azimuth.; 

J 
0 I I, 

59 11 41.5 
134 41.1 

346 43 51.8 
270 27 15.2 

%G 27 33.5 
219 46 33.6 

263 49 25-7 
34113 3) 36.5 
303 31 0-2.5 

2s 25 4.5-9 
210 54 44.4 

244 40 32.2 
187 5-3 15-8 

243 26 57 
151 40 0-2 

2 a  58 09 
lX 17 S A  

265 ?.% 46 
I%\ VS QI 

I. 

\ 
-P-c 

To station- Back aziwutl 

0 8 3, 

239 01 07-: 
181 34 322 

166 46 19.7 
90 M 54.9 

96 37 4'2.s 
3 54 43.9 

&3 59 50.3 
163 53 14.3 
P B  43 53.6 

100 33 01.9 
30 59 23.4 

64 43 30.7 
7 58 58.7 

83 33 24 
331 39 13 

€6 03 01 
3x 15 23 

&i 35 16 , ~ ~ % ~ 5  
41 

- 0 - 6  

Diatsuce 

Jfctres. 
27533.' 
15993.: 

24678.9 
16375.9 

2 3 W .  0 
27779.4 

23sll-0 
21730.9 
57758xi 

17006.0 
2073J -7 

20327 - 2 
1 1 a . 7  

-14851 ~ 0 
353-6 

11219-5 
LW2 -0 

l@?& -( 
i 1465. 

Miles. 
17 2 3  
9-94 

15-33 
10-€8 F 

? 

14.B 
17-26 0 

14.79 
13.50 $0 
23.46 

10-57 
12.w 

9.23 
2-4G 

6.97 
4 -23 

6.45 
4 -61 



IYilsCm . . . . . - . * . . . . . . . . .) . 

3Ieehin’a Xeek .--. _ _ _  . . 

Latitude. 

0 I I 1  

3s 45 23-65 

8 39 41.FS 

33 31 04.14 

33 28 =.E4 

33 25 13-29 

28 21 30.69 

33 23 10-65 

‘3 I7 54.w 

33 15 n.9r 

Li&ttude. 

0 I I 1  

76 22 53.29 

56 31 55.79 

76 18 37.26 

56 19 30-S5 

76 26 39.S 

76 23 16.16 

76 16 42-El 

76 21 42.77 

56 10 54.4s 

Azimuth. 

0 , N 

1% 31 46.6 
123 44 (3.3 

76.5 Tr.2 16.3 .,. t -33 59 i6.9 

163 35 3-5-7 
113 23 51-6 

139 59 04.9 
1 6  ‘E 59.9 

le2 59 41.0 
219 04 39-4 
2.52 06 29.6 

204 05 13.0 
1.50 56 27.7 

To station- 1 Back azimuth. / Distance 
I 

I 
.Metres. 

15W.l 
23277 1 

24330.5 
1 G G  ~ 6 

23905.4 
2 194.5 

2w.o  
11092.5 

2593-3.6 
1m2.9 
I c915.0 

1.3331.0 
10146.1 

lW.8 
10048 - 9 

7052 -2 
121saa.7 

Distance 
~ 

Yards. 

17314.2 
25455.1 

266G7 1 
184:x~a 

23955 1 
2397.8 

3J627.6 
l21.Ww.4 

28360.2 
%E245 -2 
11936.3 

1463-1 
I 10% - 5 
1(;943-1 
lG9S9-2 

7712.1 
1?%9 -2  

19338.9 
17S?*. 1 

Distance. 
__.- 

JIJilcr, 

~ 9-14 
14.46 

15.M 
10.47 

13.61 
13.M 

17-40 C 
6-89 9 

c1 

16-12 
11-50 
6-78 

8.31 
6.30 

6.2.2 
(5.24 

4.33 
7.67 

10.14 
10.13 ” . 

*a 
W 



h'anle of station. 

Suiith'a Point Light-House -. 

Latitude. 

0 I , I  

38 08 27.4: 

33 G6 Szfi.21 

%3 e2 44.75 

37 53 14.59 

37 55 15.59 

37 47 53-i32 

37 36 41kE2 

37 33 3 - 4 9  

3ri 24 ob-73 

Longitude. 

0 , ,, 
7G 19 04.11 

7G C5 11.a 

76 19 01-% 

J (  
$6 13 5P.S 

76 G2 09-48 

75 58 56.11 

76 16 14.&3 

75 5c 17-92 

76 14 24-32 

\ =-? 

Azimuth. 
-- 

0 I I1 

167 33 27.2 
221 52 00.1 

153 42 03.4 
99 42 08.5 

ICs0 CG 13.2 
2 3  29 41.1 

1Gi IO 55.4 
%!7 16 40.0 
156 57 57.1 

lG7 51 20.6 

77 54 10.0 

I11 13 35.5 
16il 32 42.1 

L E 6  18 41.9 
2 3  45 Ci.6 

171 39 c5.4 
1M 59 55-1 

119 17 13-11 

173 zi 21.a 
m 11 'J-2.a 

Distaucc 

Met rcs. 
17SN.f 
1i8S3.? 

IN31 -6 
'x4P:l.2 

IOhG5 - 4  
'21469.4 

29114.3 
2731 9.0 
lOl(13.6 

21467.4 
"3.7 
17711.2 

24171 . I  
14115.7 

37243.3 
m ' 4 .  B 

26651 . I  
29696.2 

89617 .G 
32os5.4 

261W ~ 

\ 21QGQ 



I Latitude. 

I 
I O l r r  

I Name of ststion. 

- 

I HEAD OF CHESAPEAKE 
BAY. 

Longitude. 

0 , I,  

75 59 07-81 

76 20 36.71 

76 10 51.8G 

76 52.56 

76 14 14.83 

76 16 29-54 

76 25 06.51 

76 25 09.28 

76 03 56.25 

Azimuth. 

0 I I ,  

174 16 38 
81 26 10 

239 2.5 53 
2.59 PJ 32 

133 11 54 
221 w 31 
181 07 09 
216 35 29 

116 44 01 
333 49 03 

1.54 48 33 
2 w  34 49 

%25 07 36 
300 34 30 

240 17 16 
160 15 46 

257 15 17 
203 10 23 

-__ 
/ 

To starion- 'pack &utb 
I 

-__ 
/ 

To starion- 'pack &utb 
I 

i 0 I f ,  

1 
I 

Principio ... - ... ...... . _ . . _ . I  3-54 10 (Hi 
O~boae's  Ruin ..__._ __.. ___ . I  264 15 05 

1 

I Manlden's Mountain. -. . - -. 
Priucipio.. . . ..- -. . __. .. . -. - 1 

59 33 0.5 
79 13 35 

313 a5 45 
41 58 04 

1 ai 17 
66 41 49 

296 39 55 . 
r3 51 11 

331 45 47 
20 36 14 

45 10 17 
120 39 57 

@I 22 46 
0 I5 45 

n 18 20 
23 1'2 52 

Distance 

iuelres. 

ll&222.5 
25120.0 

34346 ~ 3 
313r3.3 

19185.7 
25217.7 

19340.2 
15678.9 

10656.6 
P2iY39 ~ 7 

1481 4 - 0 
9192.9 

m3.2 
14119.0 

14370.1 
1415ti.9 

7fii.O 
11490.0 

2 W . 9  
2757 - 3 
21149.9 
17146.0 

1167'4.5 
13166-3 

1620.0 
10053.1 

9394 - 0 
15763 - 2 
15714.7 
15809.6 

5726.1 
lW5.8 

Digtanco. 

Nib. 

7-36 
15.63 

21-34 
12-46 

11-92 
15.67 

P 

0 
12.02 9 

!@ 

0.74 

6.63 
7 -48 

9 -20 
5.51 

5.34 
8-96 

8.93 
6-98 

4.39 
9-00 



Kame of station. Latirude. 

0 I /! 

39 32 28.79 

39 30 23.04 

39 33 20.63 

39 33 47.95 

39 31 27.Sl 

39 31 S.61 

39 35 23.10 

39 -28 33.30 

39 35 24-37 

\ 39 3o 

Longitude. 1 Azimuth. 

0 I 8 ,  

76 00 20.17 

“r  r 
1 3  A 30.93 

75 57 50.43 

75 59 05.49 

75 66 50.04 

75 53 52.05 

75 57 15-32 

76 05 43.15 

75 69 51.93 

0 P ,t 

34 UG 5-1 
314 06 10 

6.t 17 2.3 
146 04 57 

13 33 4‘2 
Gs 55 18 

35 09 01 
295 10 45 

34 50 41 
53 49 *2 

L30 5G 55 
(if 00 51 

12 @2 %3 
342 00 43 

2@2 4G 06 
21’2 6% os 
518 11 01 
7 a5 OY 

249 19 47 
\ m=.M 

To statiou- Back azimuth. 

0 , ,* 
214 0.1 37 
161 06 56 

9.14 14 0.3 
3% 03 46 

193 32 55 
2-15 53 42 

216 08 13 . 
115 11 33 

214 50 03 
233 47 28 

300 5.5 48 
240 56 16 

192 0.2 13 
163 00 5s 

B-2 50 I7 
32 3-2 48 

16s 14 53 
1s 04 50 

63 23 ?3 
\ 92 35 57 

Distance. 

Netrrs. 
92oG.7 
63009.7 

R C m  - 8 
467s. 1 

lb55.5 
3915.6 

3@22 ~ 4 
1979.6 

252-1 - 2 
e315.7 

3009.7 
11iii.G 

4018.8 
1931.2 

1171 

9.321 .G 
15365 ~ 3 

lOS67 -1 
5456 ~ 1 

9141-F 
\ 11121: 

Distaur.0. 

Yards. 
1 m . 2  
800.1 

9.1351 
5110.4 

EG2.1 - 5 
4232 ~ 0 

3305.2 
21G4.8 

2760 .-i 
6737.3 

3291.3 
P2Si9 .G 

4394.9 
2137 ~ 1 

10412.5 
1G303.0 

1133’3.9 
596G .G 

9999 .F 
\ 121e2-1 \ 

Jiiies. 
5-72 
3.92 

5-3G 
2.90 

4.90 
2.43 

I .w 
6-62 5 

0 
1.57 9 
3-86 

1.87 
7.32 

2.50 
1.21 

F. 

P 

5.92 
9-55 

6.73 
3-39 

5.68 
D -91 



_ _  
A-me of smrion. Latitude. 

3 I n 

39 29 36.53 

39 32 23-23 

39 32 44.56 

39 32 58.3 

:9 32 15-63 

39 32 49.23 

39 33 39-57 

S9 35 19-40 

39 33 44.46 

39 33 33.30 

39 35 37.61 

I 

Longitude. Azimuth. 

6 I n 

76 04 41.3 

76 04 47-18 

56 02 3-41 

7G 03 49.94 

76 04 55.57 

56 05 13.63 

76 07 21-&O 

76 04 20.80 

76 05 54.54 

76 04 52.48 

7G 04 50.43 

0 I ,t 

263 45 49 
130 37 33 

3% 01 21 
231 34 ?2 

307 19 32 
323 32 45 

30.2 09 42 
la 13 2.5 

9 01 41 
266 23 C9 

307 27 00 
233 622 5-2 

3% 55 46 
251 3s 37 

8 5-5 53 
317 32 4 3  

217 22 1.5 
3 0  29 53 

193 00 32 
332 41 45 

308 n 02 
0 43 52 

Back azimuth. 

0 I ,, 
80 49 45 

310 36 39 

1% 01 57 
51 % 40 

1’27 ’2.2 01 
143 31 59 

192 13 09 
193 17 17 

1 3  01 12 
86 31 06 

127 33 63 
53 06 17 

1-25 01 00 
71 43 20 

le8 55 01 
137 36 26 

37 23 09 
123 25 41 

13 00 50 
I522 43 51 

1% 2i  21 
183 43 51 

1 

Distance. ’ Dih-tance. 
I 

Netres. Yards. 
8963.6 93P2.3 
2981.5 , 32GD.5 

I 

10023.6 10961.6 
83S3.2 ~ 9S29.2 

7191.3 7S57.5 
6147.3 I 8910.2 

900i -2 9,143.4 

I 

I 

8614.9, 9121.0 

G9a2.2 j 75Q1.8 
6636.0 , 1-256.9 

11009.5 12039.7 
9344.3 ~ 9S90.6 

14396.6 ’ 15743.7 
11175-0 ~ 12228.7 

12331.2 1 153g9.7 
12676.2 I 13362.3 

355-1  4029.9 
1XS6.4 I 13769.4 

I 
W%58.G ’ 3672.9 

10861.2 ’ 11877.5 

W2.8 987.3 
831.0 1 4192.8 

I 

Distance. 

dZik.9. 
5.57 
1-&5 

6.23 
5.59 

4-47 
5-06 

-- 

5.59 p 
U 

4.12 f) 

5.35 

4.31 0 

6-84 W 
5-62 

8.91 
6.91 

7 . a  
7.63 

2.29 
7.79 

2.09 
6.74 

0.5G g 
2.38 ;f 



United States Coast Surrey.-Gcographical Positions. Section I..I.-Heud .J C h c s u p k e  Buy. Sfietch C. 
- 

Name of station. 

Boyd . _ _ _ _  .___. - _ _  -. . _ _ _  - ~ 

Latitude. Longitude. -- 
0 I I ,  0 . ,, 
39 S5 *X).a7 , 76 07 22-92 

Wells' Hill ____.. _ _ _ _  _ _ _ _ _  ~ 

Lower Islvud .________.____ 39 36 17-71 76 07 27.17 I 
I 

39 36 40 GO 76 06 57.18 

Azimuth. 

0 I 8 ,  

31.5 01 32 
265 14 04 

302 43 26 
15 43 n 

225 57 of2 
355 33 32 

253 08 40 
231 "3 44 

343 14 52 
YJO 29 n 
266 32 Os 
170 33 30 

140 52 33 
181 33 41 

116 10 52 
314 @2 32 

91 59 17 
35 27 -23 

1 . 8  4-1 'B 
1% 05 42 

a),212a 
, 145 51 5% 

Distance. 

Mdres. 
5lJdJ.8 
3W3.1 

3593.8 
22S5.8 

1015.1 
1479.9 

13218.7 
14845 - 4 

a9193.1 
13621.1 

81l25.2 
13133.1, 

16088.1 
15992.6 

5963.4 
24m.2 

6i59 ~ 4 
W . 8  

5940 -0 
4178.6 

2603.1 
L 

Distauce. 

YUnly. 
Si56.2 
39s -3 

3%33 - 1 
2477 -8 

1110.1 
1618.4 

1 4 4 s  - 1 
159M.5 

9B4.5 
14893.6 

8776.1 
1432.1 

17593.5 
174dy.0 

m a . 5  
269322 

7391.9 
2i95.o 

w2.9 
4S9.6 

2847 -c 
'W :' 

8 
-a0 
)istame. 

Miles. 
3.16 
2 3 2  

2.23 
1.41 

0.63 
0-92 

8-23 
9.04 

-- 

h 
5.23 0' 
8.46 

4-99 
8.16 

10.00 
9.94 

3.11 
1.53 

4 2 2  
1.59 

4 -93 
2.63 

1.a 
2-'& 



Latitude. 

, ,I 

39 27 42.67 

39 29 57.79 

39 23 16.06 

39 28 03.21 

39 29 42.12 

39 30 42-01 

39 31 11-98 

39 30 56.99 

39 2a 24-83 

39 29 07.03 

hngitude. -- 
0 r ,* 

75 57 40.32 

75 53 49.32 

75 56 28.64 

75 54 06.46 

75 s 32.71 

75 56 32.@ 

52 51 50.37 

75 53 4723 

75 56 0l.Sa 

75 54 322% 

Azimuth. 

0 I If 

36 2s 2-2 
1% 15 45 

73 24 55 
34 21 19 

111 23 43 
1% 35 33 

106 25 54 
145 07 53 

104 45 XI 
81 58 41 

298 32 10 
11 32 38 

54 -2i 55 
70 3% 23 

25 13 11 
8404%i 

221 49 36 
163 53 25 

135 33 41) 
51 44 43 

Back azimoth. 
-- 

0 I 16 

216 27 12 
285 14 45 

233 22 51 
214 la 57 

294 22 02 
16 35 58 

24% 22 47 
3Lj 06 41 

231 44 52 
261 55 4 1  

i ia  j3 49 
191 34 16 

234 25 15 
2502i42 

2% 12 42 
264 435 36 

41 50 Z3 
343 57 50 

315 37 24 
231 44 05 

Distance 

Metres. 
4111.9 
2332.3 

4944 -6 
9M3.0 

4176.9 
3 x 3  ~ 3 

7503.2 
4306.5 

1397.6 
WA3 - 6 

w3.a 
5614.0 

4766.3 
110d6.6 

2551.6 
4458-5 

31%-5 
4401 -4 

4W7 -2 
2101.3 

Distance 

Yurds. 
4d24 - 7 
2550.5 

5407.3 
1v217.2 

456i.7 
3579.6 

6211.1 
4709.9 

2075.2 
7259 - d 
41ai -9 
6175.3 

321’2.3 
12P14.2 

2793.5 
4875 .i 

a w - 8  
4313.2 

4490.6 
2.2 - 9 

Distance. 

M i .  
2.74 
1.45 

3.07 
5.81 

2.60 
2.03 

4.67 tj 
2-63 Q 

I) 

4.13 * 1.J8 

2-38 
3.51 

2.96 
6-69 

1.59 
2.77 

1.99 
2.74 

i 

2.55 8 
1-31 a 



39 2% 50.62 ,I 

0 , ,, 
75 52 49.93 

75 52 53.93 

75 51 40.99 

73 51 39-96 

76 03 S.51 

56 18 56-@2 

76 0.3 00.76 

76 04 31.55 

76 07 58.15 

\ 7= O6 2Q-9 

Azimuth. I To station- 
-- 

0 ? !, 
a 51 

2S.l 41 59 

181 24 30 
I25 04 57 

130 39 23 
96 14 08 

143 12 11 
178 54 22 

2 3  s4 53 
197 41  52 

26 25 27 
170 W 21 

133 07 03 
203 50 09 

2.56 07 31 
318 Y2 30 

239 fi9 33 
2i7 51 42 

M O  as 20 
L Is3 51 03 

Back azimuth 

0 , ,I 

263 23 32 
104 43 17 

4 24 32 
395 03 41 

310 3S 44 
2i6 13 %2 

3% 11 26 
3.53 54 21 

51 37 3fI 
17 47 w 

206 24 15 
3.50 01 29 

313 04 31 
23 51 13 

76 I0 14 
13s 51 04 

59 I 1  44 
97 58 .c3 

Distance. 

x<t,rs. 
4819.1 
3JS. 0 

1%2S:.9 
3i5.0 

2173.0 
1753.6 

3175.0 
1-E2.9 

7525.6 
1 6 W  -4 

GE7.4 
13Wi.6 

laal .9 
6171.3 

G.3a.0 
5493.6 

5749 -5 
&534-4 

7-580 -1 
\ 4774- 

Cr-- 

Distiluce. Xstauce. 

Mihs. 
2 3 7  
1.89 

0.76 
2.X 

1.35 
1-09 

1-97 rn 
U 
9 

4-63 $0 

0.80 

0 

10.31 

3.90 
8-65 

4.70 
3 3 4  

3.91 
3.42 

3.57 
5 -36 

4 .il 
\ 2.97 



0 I // 

76 10 15.97 

76 13 17.41 

76 09 06.74 

76 14 55.92 

76 03 22.23 

76 02 06.64 

75 59 45.41 

75 59 51.71 

75 57 31.14 

75 57 43.06 

Azimuth. 

0 I I1 

2525 03 2-2 
*B8 51 37 

231 17 35 
2&3 43 31 

P24 16 47 
191 15 56 

OS-? 26 33 
2x4 45 05 

167 25 05 
Id4 Id 3G 

144 22 31 
10.2 51 12 

91 16 48 
128 39 33 

355 33 22 
70 08 26 

96 oa 33 
114 (19 15 

G2 04 t5 
%l37  10 

To sration- Back m’niurh. 

0 I ,I 

45 04 49 
93 54 C6 

51 19 30 
103 46 10 

4 1  18 32 
11 16 40 

loa 29 Ga 
59 46 07 

347 24 21 
3% 15 41 

3-21 26 59 
282 47 29 

271 14 31 
3083804 

175 33 26 
250 06 13 

276 07 13 
3% 07 46 

21.2 03 33 
171 27 la 

Distance 

Jktres. 
468-9 
j691.1 

5565-5 
61a.6 

5634.6 
&00.3 

6163.6 
2533.7 

7 C i 1 ~  3 
7991 .a 
597.2.9 
8(;.LC.B 

5190.7 
4326-4 

1941.7 
5357.5 

32’32.5 
4064 -5 

3114.4 
1919.0 

Distance 

I%&. 
50% - 8 
G222-9 

G%% ~ 3 
6753.3 

621G.5 
9186-3 

6710.3 
29s6-2 

8315.4 
e7S-6 

6531.8 
9433-5 

5876.4 
4731 -2  

2123.4 
5 m . 9  

3535.0 
4144.a 

w243 
a%. G 

Distance. 

iwes .  
2.90 
3.54 

3.46 
3-84 

3.53 
4.60 

3.8.2 
m 

1-70 u 
P 

4.74 p 

0 

4.97 

3.71 
4.74 

3.23 
2.69 

1-21 
3 . 8  

2-01 
2.53 

c13 2.06 
1.23 y 



united Stales Coast Surcey .- Geo,orphical Podiona. Section IIL-Hcad of C?besqeake Bay. flketch G. 

Name of station. Latitude. 

0 , I ,  

39 22 18-91 

39 21 22.413 

39 21 33.54 
. .  

39 22 10.46 

39 P2 06.32 

39 el 32.05 

39 21 22.67 

39 22 04.6s 

39 12 04.14 

39 21 44-03 

\ 39 2L50.% 
\ 

Longitude. 

rJ , tt 

75 56 04-28 

75 55 50.84 

75 54 26.98 

75 54 26-71 

75 53 32-82 

75 53 33.64 

75 32 54.42 

75 j.2 42.15 

75 52 03.48 

75 51 43.49 

\ i5 

Azimuth. 

0 I ,# 

66 39 18 
112 56 l a  
135 35 34 
169 31 @2 

1'21 @2 27 
eo P2 0.3 

53 41 53 
u 19 45 

52 04 07 
95 40 17 

133 00 34 
181 04 12 

145 40 43 
107 07 55 

50 47 03 
1% 47 03 

43 3s 57 
91 01 37 

114 24 25 
142 2.2 14 

io1 49 ' ~ 9  
\ 61 41 Y2 

To station- Bcck azimuth 

0 , I ,  

216 33 23 
292 fs 09 

315 34 23 
319 30 54 

301 01 25 
260 21 14 

233 40 50 
la:, 19 45 

232 03 33 
275 39 45 

313 00 01 
1 0 4  13 

325 40 19 
2fl 07 30 

230 46 30 
192 46 55 

223 8 2.5 
271 01 13 

291 23 48 
*?E32 22 01 

, 2 6 1 4 Q - a  
mi 4a 47 

Distance 

Metres. 
PLG1.7 
2565.9 

333 .7  
1771 -4 

2717.13 
2035-5 

MM.2 
11'33.5 

1613.7 
1296.1 

1736.8 
1os.a 

1629 -7 
922.3 

1 S l . O  
138 .2  

1767.2 
9z-s 

lM1.8 
7a3.4 

1934 -< 
\ 14i9: 

Distance. 

Yards. 
2476.6 
m .O 

4193.0 
3937.3 

2972 - 1 
2226 ~ 0 

2732.0 
lS45-0 

1797.5 
1417.4 

1899.3 
11s5 .7  

1762.2 
1071.% 

1739.9 
1452.6 

1932.6 
101'2.4. 

1686.1 
s56 -7 

2169 .f 
1617 J 

w w 
- p i ,  

Xstance. 

ltfil.3. 
1.41 
1-60 

2.39 
1.11 

1 .(i9 
1.27 

-- 

1-55 p 
U 1-@2 0 

0.81 3 
1-08 p 

0.71 

0.6G 

1.01 
0.61 

0.99 
0.82 

1-10 
0.58 

0.96 
0 -49 

1-23 
0 32 



Name of station. Latitude. 

O * *  

39 21 47.58 

39 22 35-39 

39 22 34.26 

39 2.3 31-83 

39 24 37.99 

39 21 43-37 

39 26 16.25 

39 26 04.05 

39 55 33.45 

39 27 33-22 

Longitude. 
-- 
0 , ,, 

76 10 25-31 

76 16 00.83 

i 6  14 44-01 

76 15 S-51 

76 15 02.15 

76 13 52.47 

56 14 00.49 

76 14 41.44 

56 14 31.18 

7G 16 23.32 

Azimuth. 

0 # ,, 

329 33 19 
7 69 C6 

309 22 16 
311 16 24 

91 C5 47 
3 5 21 

323 43 03 
17 05 11 

353 33 34 
23 06 45 

49 01 16 
E4 19 33 

25 57 33 
356 10 14 

x ~ 2  r:s 52 
*%51 ’25 27 

337 21 50 
10 17 53 

263 12 21 
23 50 40 

To station- 

- 
kcli sziu1uth. 

0 I ,, 

149 39 09 
E7 G8 49 

P29 23 59 
161 17 05 

2i1 04 58 
183 35 13 

143 43 37 
197 04 57 

153 30 45 
203 C6 22 

229 00 09 
26-1 l a  46 

2G5 56 54 
156 10 19 

152 09 26 
51 28 56 

167 25 10 
199 17 43 

83 25 40 
5s 11 21 

I 
Distance. 1 Distauce. 

Netres. 

3723.8 
5112.2 

5C63.8 
494.11 -9 

1840.4 
456-2.6 

2224-5 
1e22.6 

3M8-7 
F2lG.d 

‘3361 -4 
1655.3 

33i0.4 
2871.1 

2314 -5 
11a-1 

1910.7 
2155.4 

24912.5 
zT’i33-6 

l‘aTdS. 

4072.2 
55%) -6 

5537.6 
5298.2 

2017-e 
4 9 s .  5 

2110.8 
1993.2 

4200.1 
2434 -2 

Vi75 ~ 9 
1832.1 

3535.8 
3139.8 

Xi7 ~ 9 
r294.9 

2089.5 

27243.8 
30328.5 

.zg.a 

Hstanee. 

1yiIes. 

2.31 
3.18 

3.15 
3.01 

1.14 I” 
2-84 

1.37 3 

2.39 
1-38 

2.09 
1-04 

2-09 
1.79 

1 -75 
9.74 

1-19 
1.35 

tj 
1-52 9’ 

15.43 
17.23 



I 
Kame of  station. i Latitude. 

-_- 
0 , ,* 

BirchHead _ _ _ _ _ _  ..-.-. .__. \ 39 2.5 10.63 

I I Ganpoicder Ricer. 

POOYS Islad Light _ _ _ _ _  _ _ _ _ I  39 17 22-50 
I 

Pool’s Island Signal. ___. - - - - 39 16 23.76 

Spry’s Islaud _ _ _  __. _ _ _  - - - - ~ 39 17 39-58 

Grace’s Quarter.- - -  -. . - - - - ~ 

MamTeLI’s Point.- - --. .-- - - -  

39 20 45.B 

39 21 29-64 

Longitude. 
-- 

0 * ,, 
76 18 00.05 

76 16 41.20 

56 16 01-39 

76 17 2G-18 

76 I9 1G.Ej 

76 19 3-95 

76 18 31.26 

76 20 01-37 

56 19 41.93 

76 22 vi-w 
\ 

A2illlUt.h’. 

0 I /I 

317 49 31 
6 25 04 

176 17 23 
315 1s 47 

337 14 26 
60 41 C6 

114 5s 06 
46 58 b3 

319 19 00 
32 16 16 

33a G9 13 
322 26 51 

7 00 27 
63 e2 10 

35s 49 52 
3 9  11 23 

3 3  <El 35 
14 33 13 

m9 33 36 , cM1 1s r5a 

To station- Back azimutl 

0 I /* 

137 54 03 
1% 21 23 

356 16 60 
1 6  19 1‘2 

157 15 34 
210 ;3;i p2 

294 57 09 
226 55 32 

139 22 11 
212 15 15 

155 El 53 
11‘2 2s 2s 

Is7 00 18 
9-13 01 15 

173 4 9  53 
139 15 20 

1.54 3F 19 
104 3d cw 
Y29 34 56 
IQI 20 23 

* 

I 
Distance. 1 Distance. 

I 

Yurds. 
1 6705. B 
14119.2 

212m.o 
8935.1 

7224 - G 
1G4-101.8 

2596-1 
7401 -3 

12352.9 
4 w . b  

21‘29.3 
6-566-6 

5319.5 
z i 6 . 1  

3!:9G.0 
3045.7 

4311.1 
“C32.4 

4-2a-0 
3ss9 -f 

c13 w 
- 6  
Yitance. 

Mike.  
9-93 
‘I -45 

12.m 
5.C8 

4.10 5;1? 
9-32 

tr 
1.4s 3 

6.90 p 
4.51 

2.67 

2.52 
3.73 

3.m 
1.46 

1-76 
1-73 

2-45 
1-16 

2.43 
2 21 



Name of station. 

Holly Pnint Xorth _ _ _ _  _ _ _ _ _  

Rocky Point -.____. _ _ _ _  _ _ _  
Tmmsend ~ ._ - __. _ _ _  _ _ _  _ _ _  

Latitude. 
-- 
0 , ,I 

39 17 51.B 

39 17 08.18 

39 15 48.72 

39 13 34.51 

3 16 33-18 

39 14 3S-53 

39 14 53.05 

3 13 5 2 . a  

39 14 4i.E6 

Longitude. 

0 I I1 

56 20 2S-97 

56 22 43-S5 

56 P2 44.49 

i6  24 51-54 

.) 

16 22 40.86 

76 22 3.10 

56 23 44.78 

56 24 35-72 

56 24 38-50 

AA%uth. 

0 I ,, 

8 01 24 
262 04 07 

247 P2 59 
159 18 08 

325 34 36 
'263 17 57 

29.1 32 48 
311 01 10 

232 29 21 
301 25 03 

231 le 4& 
157 22 43  

206 23 3? 
224 45 4d 

211 or; 96 
213 11 ;ti 

2i3 522 5.5 
X,i 4.5 25 

To scatinn- Back nzimutb 

0 I I ,  

168 01 GO 
82 06 03 

67 24 25 
5 9  1s c'ii 

1 6  35 46 
8.3 19 23 

114 FA 09 
132 0.2 31 

32 3;) 44 
121 26 11 

51 19 51 
357 22 39 

26 24 13 
101 48 33 

61 07 43 
33 15 %3 

$5 31 11 
177 45 27 

Distance 

Nefrcs. 

4050 - 9 
4.1'21.5 

3500 - 2 
1'zo.a 
4i46.2 
324d.2 

3335-4 
4055- 3 

m3.6 
30.1'2.2 

3118.6 
353.9 

3146.7 
1532.8 

3241-6 
2W' - (i 

29% -6 
1 i M - 0  

Distmcr 

Yards. 

4430.2 
4835 - 2 

3828.5 
1xii.a 

5190.3 
3550.2 

3669.4 
41% ~ 9 

4 3 x 6  
3326.9 

3410.4 
3570.0 

3769.3 
1916.9 

%544 .n 
2.1361 

3277.1 
1063.6 

Distance. 

hfiIw. 

2.52 
2.55 

2.13 
0 -58 

2.95 
J.0.2 Y 
2.08 u 
2.5'2 0 

c) 

P 
2.48 
1-90 

1.93 
2.23 - 2.14 
1.G9 

2.01 
1 3 9  

1.86 
1.06 

0 

CR 



Name of station. 1 Latitude. 1 Longitude. 1 Azimuth. 
! I 

~~~ ~ - 

To station- Back azimuth 

Stansbury’s Point .____. .__. 39 16 13.52 ’ 76 26 42.96 

76 % 00.19 
/ 

Johnson. - _ _ _  - _ _  -. -. - - -. .’ 39 16 27-02 ’ 

76 -27 3336 

56 -2.5 09-28 

76 26 23.70 

76 26 12.43 

266 24 01 
o on 0.1 

292 46 43 
345 44 25 

w2 32 45 
2.26 08 11 

292 43 Ji 

I 
Distance. \ Distance 

Metres. 
3016.! 
2310.’ 

3141. I 
1944.: 

2106.t 
2177.1 

2621 -9 
1lt)l.S 

269  - 8 
39s - 3 

12505.4 
6rn -2 

15.3s ~ 5 
6963.5 

15155.4 
2194.5 

15794.6 
7217 -6 

Ism2 -( 
i 1251%. 

Distcncu. 

lviLs. 
* 22‘25 

1-75 

1.95 . 1.21 

1.31 
1.25 

1.63 
P 

0.68 tj 

P 

0 
1.65 
1 -8d 

7-77. 
3-91 

9.57 
4.33 

10.42 
1.37 

9 -81 
4.43 

11 -37 
t 7-77 



0 I jt 

76 -26 59-05 

76 23 19.07 

76 2.5 P2.37 

76 29 06-86 

76 31 39-30 

76 30 30-4‘2 

i 6  33 55.83 

76 34 28.05 

76 35 08.31 

76 42 45.82 

76 36 38.58 

Azimuth. 

0 I ,, 
201 09 55 
293 30 30 

303 29 30 
2% 16 31 

3.57 48 03 
300 02 15 

293 00 07 
346 36 12 

314 23 13 
2fS 15 04 

313 10 11 
39 41 24 

330 35 48 
3’7 47 15 

3111 36 42 
325 39 40 

250 3s 19 
3% 44 53 

232 16 16 
313 11 2.2 

334 00 43 
$5 57 41 

Distance. 

Mctrw. 
1477 -2 
2G4.8 

5323.2 
e 2 . 0  

8190.0 
14779.6 

4331 - 3 
4951.7 

67% -8 
3633.6 

2748 - 3 
W . 6  

6671.3 
6233 - 9 

6924.7 
7176.1 

7064.1 
6400.8 

21056 - 1 
30128 -6 

25699-1 
m1.7 

Distance 

Yards. 
8176.8 
3143 -6 

636.3.2 
4617 - 1 

8956.3 
16162.5 

4736-6 
5415.0 

755.1 
4000.9 

3005.5 
2.99-7 

7295-5 
6817.2 

rar2.7 
7S48 - 0 

7725 - 1 
6999.7 

23026.3 
32947 -7 

23103-8 
9647.2 

Cr- 

Distance. 

H i h .  
4 .tij 
1.79 

3.62 
2.62 

5-0!9 
9-16 

2.69 
3-08 

4.18 0 U 
2.27 $a 

:::: w 
4.15 
3-87 

4.30 
4.46 

4.39 
3.93 

13.08 
z8-72 

35.96 w 
5.48 * 



United States coast Sum.ey.-Gw&aphkal Po&&nu. Sectian IIlLChesapeake Bay. sketch C. 

Latitude. 

0 I 11 

33 59 44.0; 

38 58 09.21 

39 01 47.46 

39 05 35-00 

39 00 46.42 

39 00 43.91 

38 59 39-49 

39 02 41-67 

39 03 24-88 

39 05 3-11 
i 

Longitude. 

0 I ,, 

76 16 57.56 

76 14 18-35 

76 14 17.47 

76 13 49-27 

76 12 42.96 

76 11 36.4.5 

76 10 03.64 

76 10 16.65 

76 12 14-41 

76 10 55.61 

0 I I /  

I27 21 32 
182 23 a3 

1.27 22 08 
170 96 40 

45 21 55 
0 11 00 

5 31 33 
%2 43 34 

25 21 03 
72 36 01 

39 15 31 
76 33 55 

91 01 48 
132 08 32 

349 37 59 
18 14 09 

349 34 40 
30.2 08 49 

357 44 04 
%45W 

- 

To station- Back azimuth 

0 I 18 

307 16 22 
. 2 23 41 

307 16 05 
350 35 17 

223 20 14 
1so 11 tx) 

lR5 31 15 
202 41 35 

205 20 03 
%2 33 20 

219 13 49 
2563232 

270 57 28 
312 05 34 

169 35 26 
198 13 32 

169 .35 04 
P22 09 45 

17’7 44 09 
@4 44 40 

Distance. 

Jiretres. 

14W3.8 
16140.0 

19689.1 
19310.0 

5413.9 
67‘29.5 

7049.7 
11730.0 

5363.2 
$120.3 

6158.6 
7943.2 

9961.5 
3009.1 

5748 - 3 
3329.4 

5046.8 
B.19.2.3 

54% -6 
va.3 

Diistance. 

yasds. 

1e60.1 
1’1630.2 

21531 -4 
21116.9 

5920.5 
7m.2 

i708 ~ 3 
1aS27.6 

5865.0 
’1021.1 

6134-9 
8686.4 

10693.6 
3290.7 

6236.2 
41s1.8 

5519.0 
n.zj.5 

5943 -6 
4941 3 

cs co 
- @  
Distance. ‘ 

-- 
Mea. 

9 -24 
10 .os 
12.23 
19.00 

3-37 
4.18 ,q 
4 . 8  u 
7.29 0 

? 3.33 
s-99 
3.83 
4.94 

6.19 
1.67 

b 3-57 
2-38 

3.14 
1.51 

3-38 
2 -84 



h’ame of station. Latitude. 

0 I I, 

39 05 30.41 

39 06 16.69 

39 05 49.23 

39 06 l2-91; 

39 06 28-35 

39 06 58.42 

39 06 47-62 

39 07 21.76 

39 08 01.21 

39 07 40.26 

39 08 37.8 

Longitude. 

0 I ’I 

76 08 25-77 

76 09 29.75 

76 01 58.39 

76 06 29-66 

76 06 50.03 

76 06 18.20 

76 05 59.23 

76 05 17-25 

76 04 53.79 

76 01 27.16 

76 03 31.38 

B a m U t h .  

0 I I :  

5.1 52 03 
93 43 31 

60 03 36 
312 52 10 

48 3 17 
111 06 14 

91 31 53 
71 03 06 

52 43 05 
314 03 43 

39 34 53 
11 07 15 

34 21 08 
126 16 0.2 

43 48 27 
63 50 0-2 

46 20 06 
24 52 01 

643855 
135 17 50 

60 35 57 
37 15 27 

Distance 

Ndres. 
6721 .E 
3608 -? 

2380.1 
2697 - 7 

871.: 
2S2.f 

4328.4 
2254.3 

2037.7 
631.1 

1m. 0 
3427.9 

1293.3 
563.4 

1458-7 
1631-2 

2803.1 
1340.5 

1331.4 
908.9 

2251 -5 
22T2 - 9 

Distance 

Yards. 
7350.: 
-3945-g 

1603.5 

959-4 
2572.7 

4733.5 
246w2 

2228.4 

=.a 

’i44.a 

1314-5 
1561.6 

1414.2 
616.1 

1595.2 
1783-8 

3065.4 
1468 - 0 
1436 - 0 
993-9 

2484.0 
2420.0 

Distnnoe. 

Nile3 
4.18 
2.24 

1.48 
1-30 

0 . 5  
1-46 

2.69 .p 

d . 1.27 c 
0.42 9 

1.40 

* 0.75 ~0 
0.89 

0.80 
0.35 

0 -91 
1-01 

1-74 
0.83 

0 2 3  
0.57 

1-41 8 
1.37 -4 



Kame of station. Latitude. 

Hmrimn _ _  . _ _  -. _ _ _ _  1 39 10 08.G1 

i ClemenF - .--. ._____ -. _ _ _  39 10 54-92 

J. W. Xerritt - _______.____' 39 10 42.46 

I 

I 

bagit ude. 

0 I I/ 

76 04 14.i6 

76 03 04-90 

i G  I22 3G.03 

iG 01 36-07 

7G 0.2 00.57 

56 03 25-43 

7'6 04 02-62 

76 03 34.35 

76 03 43.47 

76 03 11-25 

76 02 25-30 
I 

Aziiiitith. -- 
0 / It 

5 43 20 
319 21 26 

17 0459 
6257 09 

Si 09 31 
133 24 40 

70 47 33 
46 00 59 

16 52 54 
337 37 *30 

334 09 09 
259 Id li3 

2B4 26 31 
321 5i SG 

352 35 II 
53 25 37 

17 31 32 
347 04 14 

15 8 46 
36 57 51 

'56 39 28 
, 79s.28 

T u  station- ~ Back Rziu1nth Distanea. 

Netres. 
8 9 3 - 6  
159s. 9 

2165-3 
1w3.2 

2.374.3 
947 ~ 3 

225s. 0 
2007.2 

1544.1 
2949.0 

2708. s 
2072.6 

3022.1 
1443.3 

1653.0 
814.8 

1526.8 
977.3 

2056.0 
1285.6 

2244-9 
1121 -4  

3istaice. 

Yards. 
369.3 
1743.5 

2367.9 
2039 - 4 

2596.5 
1035.9 

2469.3 
2195.0 

I6&3.G 
3224.9 

2962.3 
2% - 5 

3308.2 
15333.3 

923 - 9 

1669-8 
1069.8 

2 5 . 4  
1405.9 

2355 -0 
1226 .? 

1a13.i 

c_ 

Wauce. 

Miles. 
1 .e6 
0.99 

1% 
1.17 

1-43 
0.59 

1:z 

- 

1-40 m 

0.96 p 
::g P 

1.53 I) 

1.83 
0.90 

1-03 
0.53 

0.96 
0.61 

1-28 
0.m 

1.40 
0 -50 



/ 

Kame of station. Latitude. 

0 I I, 

39 13 15.34 

39 13 25.14 

39 14 33.54 

39 14 09.35 

39 14 34.59 

39 14 10.41 

39 14 31-18 

39 14 46.72 

39 14 50.17 

39 14 32.44 

3!9 14 20.57 

Longitude. 

0 I I t  

76 02 10.46 

76 01 15-48 

76 00 51-79 

76 or) 09.97 

C r  c 
1 9  a9 33-98 

'75 59 09-28 
- 

75 58 34.15 

75 58 4.2.69 

75 57 42.47 

75 57 49.67 

75 57 00.94 

Azimuth. 

0 , // 
53 13 48 
21 57 55 

54 13 01 
77 05 33 

51 46 54 
253836 

49 03 47 
79 32 18 

47 13 49 
61 15 56 

88 43 11 
136 19 -23 

73 40 5.5 
52 45 44 

29 40 %A 
336 52 oa 
59 8 45 
e-1 57 38 

109 06 46 
172 53 24 

1-26 27 41 
107 24 62 

To station- Back azimuth. 

0 , / r  

213 13 09 
201 57 46 

234 42 17 
257 0.4 53 

231 46 04 
2% 39 21 

F29 03 06 
259 51 52 

FD 12 48 
241 15 11 

268 4.2 32 
316 19 04 

253 39 54 
B 2  45 22 

209 40 07 
156 52 13 

239 33 19 
264 57 07 

239 06 13 
352 58 22 

306 21 08 
287 23 31 

Distance. 

h f e t n s .  
16520-6 
95.2-2 

2051.9 
1352-9 

2101.8 
1313.1 

2080.0 
1018.6 

3 m . a  
1991.3 

1433-8 
1031 -0 

2393-5 
1058 - 3 

128.3-5 
520.9 

11.55.2 
1m.7 

1345.6 
550 -8 

1536 - 0 
1224.0 

Distance. 

Yards. 
1991.0 
1041.3 

2243.6 
1479.5 

26.26.5 
1436.0 

2274 -6 
1113.9 

347 .8  
2117.6 

1592.0 
1127.5 

261a.6 
1157-3 

1409.1 
569.7 

1266.6 
1 m . a  

1471 -5 
602.4 

1679.7 
1338.5 

Yianee. 

m i .  
1-13 
0.59 

1:B 
0 .M 

1.49 
0.@2 

1-29 m 
0.63 ' . 

U 1-96 0 
1.24 $3 

0.91 61 
0.64 

1-49 
0.65 

0.80 
0 232 

0.72 
0.75 

0.84 
0.34 

0.96 g 
0.76 



Undd States Coast Sumep-Geographic& Positiom. Section IU-Chesapeake Bay. Sketch C. 

Kame of station. 

Sprig _.__.__-_____.__.__. 

Sutton __._____ _ _ _ _ _ _  
Brewer’sPoint _______._ .___ 

Slaughter ._._.______.____ 

Owen __.___ _.__. _ _ _ _  _ _ _ _ _ _  
Kirby 

gent Idand and opposite shore. 

lient IShd, ( l )  .-_---.-._-- 

Mezick. 

sandy Point ___._ .__..- .__. 

gent l h a ,  (21.. - - -. - -. - -. 

Latitude. 

0 t II 

39 14 33.11 

39 14 11-80 

39 14 9.15 

39 14 41.49 

39 14 34.73 

39 14 47.06 

39 01 49.35 

39 01 00.83 

39 01 07.51 

‘38 58 21 AP 

Longitude. 

0 I I,  

75 36 32.11 

75 55 54.95 

75 55 41.56 

75 54 52.00 

75 54 17-80 

75 53 11.91 

76 18 46.78 

76 23 24.42 

76 23 28.45 

76 20 21.98 

A7iUluth. 
- 

0 I I1 

&?3 22 11 
60 47 14 

103 02 30 
126 24 49 

97 12 49 
32 29 29 

58 46 052 
70 54 14 

82 14 36 
104 17 21 

85 55 15 
76 28 13 

195 0.2 33 
141 21 59 

169 01 28 
257 20 49 

169 16 11 
259 11 31 

149 09 20 
199 39 x) 

TU S ~ X L ~ ~ O U -  Back azimuth 

0 , , I  

269 21 22 
240 46 56 

2333 01 17 
3062425 

277 12 17 
2P2 29 21 

238 45 22 
2505342 

264 13 43 
281 17 00 

265 54 13 
256 27 31 

15 04 00 
321 17 58 

319 00 22 
77 23 44 

349 15 10 
79 14 28 

329 06 15 
19 40 23 

Distance. 

Metres. 
1s9.4 
792.1 

2823 ~ 2 
1107 -4 

1221 .E 
597.5 

1765.4 
Pa7 -7 

2015.7 
e46.2 

2405.9 
lG24.9 

12698 ~ 7 
14713.4 

132!2!2.7 
6343.9 

13006.2 
w96.9 

13463.8 
6so6.c 

YitnnCe. 

Yards. 
2033.4 

* 866.2 

3087.5 
P211.0 

1336.1 
653.4 

1930.6 
1375.4 

%2W - 6 
925 -4 

2631.0 
1777.0 

1 m . 9  
16090 - 1 

14464.2 
7484.3 

14223.2 
7542-2 

14729 - 1 
7443.7 

Ce 
Ip - w  

Yitance. 

Mih.9. 
1.16 
0.49 

1.75 
0.69 

0.76 
0.37 

1-10 
.m 

0.78 a 

Y 

0 
1.26 
0 -53 

1.49 
1-01 

7.89 
9.14 

8.22 
4.25 

8.08 
4 -29 

8-37 
4 -23 



Name of station. 

%Cent Isiand, (3).-. .- -. - ___. 

!rhomas’ Point. --.. -.-- .--. 

Hackett’s Point. _ _ _ _ _  .. -_ - -  

Price’s Point . . - - . - . . - . . - - - 

Bloody Point - - - -- . . . - - - - - * 

Latitnde. 

e I fl 

38 57 02.03 

33 54 -25-09 

33 59 @2-e  

33 54 29.21 

33 50 52.47 

33 5f3 21.79 

38 56 20.71 

8 58 40.18 

3!3 05 18.39 

39 02 51.88 

Longitude. 

0 I It 

76 21 08-94 

76 26 52.07 

76 25 09.22 

76 21 39.36 

76 22 29.72 

76 26 56.12 

76 26 44.00 

76 29 09.41 

76 28 49.96 

76 25 58-89 

BzimUth. 
-- 

0 t I f  

157 5 45 
201 u6 09 

232 64 02 
273 01 47 

240 47 55 
16 09 13 

149 05 52 
89 04 5% 

136 03 36 
192 27 53 

313 12 21 
243 43 0.2 

3 09 23 
2950436 

248 39 59 
305 29 31 

__--.I.. -.-.. 
200 18 52 
13742% 

To station- 

.---..I--- ..............-.- 
Gibson’s Idand -.-e.. . . . . . . - 
Li&d ...-e. ............ .. 

k k  azimuth. 

e I I f  

337 33 11 
21 or 39 
32 58 16 
Sa 05 04 

60 51 61 
196 08 13 

329 03 40 
269 01 33 

316 00 51 
E22833 

133 15 40 
63 49 09 

183 09 23 
115 07 47 

68 46 31 
125 34 14 

.... -.-.-.._ 
20 19 23 
317 40 41. 

Distance, 

Md*. 
15156.4 
9496.6 

12179.7 
7609.4 

10537.3 
s912.9 

s34.5 
7536.9 

9lOa. 4 
5822.3 

10469.7 
2867.0 

3337.6 
81U3.0 

16075.4 
13317.5 

--.* -.- 
3435.9 
61O9.6 

Distance. 

Ysr&f.* 
16574.6 
lOs5.2 

13319.4 
631.4 

115ZL3 
9746.9 

10754.7 
EE242-1 

9960.7 
6148.3 

11449.4 
315.3 

3901.4 
8861.2 

17579.6 
14563.6 

.----..-. 
3757.4 
Gsso.4 

- 
cistaace: 

Hih. 
9.42 
5.90 

7.57 
4.73 

6.55 
5.54 

6.11 
F 

4-63 tj 

5.66 9 
0 

3-49 
6.51 F 
1.73 

2.22 
5.04 

9 -99 
8-27 

.-e..-. 

W -2.14 
3.79 & 



Ustited Eates Const 8 u m y . - G e o g r q h ~  Positim. Section l”X-Chesa.peake Bay. &%etch C. 

Petribone ___.. ..-_ ___. .___ 

StonJ-Point _ _ _ _  ..____ .____. 

Hickoq Poim . 

StrawbeiT Pl&s __._..-___ 
_ _  _. ._ .__ 

&squithHill__.__.__..I.._ 

ShopHill _._.___..._..,_._ 
Brewer’r Hi& _. . . - ~. . , . . . - 
KaWns,(l). ... - .. . ... ~- -. 

0 / , ,  1 o , . ,  
39 (F2 25-08 76 21 44.55 

i 
39 04 06.71 , 76 25 45.41 

39 05 1633 , $6 27 09-75 

39 03 14.3 

I 

76 29 42.62 

i 

39 02 37.32 76 30 53.79 
I 
I 

39 @2 58-16 76 31 23.00 
1 

i 
39 01 32.69 76 31 46 07 

I 

39 01 05.89 76 29 40.72 

AZiUlUth. 

0 / ,) 

171 39 24 
114 49 36 

7 58 57 
334 57 39 

91 09 29 
339 08 04 

198 20 09 
224 14 59 

210 55 43 
2360855 

211 36 02 m 15 57 

212 14 56 
P21 56 55 

148 04 30 
105 20 29 

196 46 59 
148 55 34 

151 11 l2 
73 36 51 

165 06 31 
lag 2Q 4 

To station- 1 Back azimuth 

Gibson’s Island - -. . __. . - - -. 
Persimon Point ______. .____ - 
Persimon Poiut.. - - - _. . - .. - - 
Pettibone . -. -. - - 
Linstid - - - - - - -. . -. - - __. 
Persimon Poiut ______. _ _ _ _ _ _  
Liistid . . - - - - . -. - -. . ._. . .. . / 
Hickory Point _ _ _  _ _ _  _ _ _ _  .__ - j 

I 

I 
i 

0 I I, 

351 39 09 
294 48 49 

18; 58 4s 
154 58 17 

271 08 26 
159 08 49 

18 20 42 
44 16 37 

Distance. 

Metres. 
4oS2.1 
2479-3 

2529 - 9 
3157.4 

2408-6 
4732 -9 

4m3 - 0 
5264 ~ 8 

5793.1 
20Gr3.5 

9098.3 
5071.3 

256.5 
4602.9 

X?22 - 1 
3126.3 

m . 2  
4215.0 

2585.8 
2177 -5 

4960 -5 
5294.: 

Distance. 

I’anls. 
4475.0 
2711.1 

2547 -9 
3780.9 

2631.0 
5230.4 

4399.4 
5757 ~ 4 

6331 -9 
2253 - 3 

9949.6 
5545.8 

2.578 ~ 9 
5033.6 

3632.9 
3418-8 

3179.2 
4609.4 

2937.1 
2381 -3 

5424 -1 
5789 .i 

dljlcs. 
2-54 
1.54. 

1.45 
2.15 

1.49 
2.97 

2.50 
32-47 

3.60 0 
U 

1-28 ? 
5.65 p 
3.15 

1-47 
2-86 

2.06 
1.94 

1-81 
2.m 

1-67 
1.35 

3.05 
3 :a 



Name of station. Latitude. Longitude. 

0 I I/ 

76 27 50.64 

76 25 32.18 

76 33 04.57 

76 34 32-32 

76 32 53.55 

76 31 57.89 

76 5 01.21 

76 28 54-22 

76 29 01-33 

76 27 51.49 

A Z i m U t h .  

c I 11 

100 14 53 
280035 

337 21 29 
65 11 48 

138 45 00 
244 23 14 

183 57 23 
241 1-2 12. 

56 05 35 
4 13 04 

34 30 57 
354 14 55 

2% 23 09 
343 37 50 

201 20 00 
263 56 23 

252 30 22 
35.3 05 32 

267 11 40 
30 43 44 

To station- 

Thomas’ Point - - _ - - _  _--. - - - -  
Bloody Point. _ _ _ _ _ _  _ _ _ _  _ _ _ _  
Thomas’ Point.. .____. ._ _ _ _ _  
Horse-shoe Puint - - - - - - - - -. 
Thomas’ Point.. _ _  _ _ _ _  _ _ _  __. 
Sanders’ Point. - - - -. . - . . -. - - 

Sack azimuth. 

0 I I1 

280 13 21 
207 59 37 

187 21 56 
245 10 42 

318 44 10 
642436 

3 57 29 
61 13 08 

2% 04 38 
1% 12 58 

214 30 15 
174 15 V2 

75 2.5 04 
163 33 08 

21 21 17 
a0024 

52 31 43 
178 05 36 

107 12 17 
210 43 00 

Distance. 

Mefres. 
3544.7 
4716.0 

2677.2 
2784.4 

2859.9 
34m-4 

33-20.3 
2413.8 

2.591 - 5 
3615.6 

2630 - 8 
2832.8 

45.55-0 
2447.5 

8090.0 
9323.3 

-3%25 ~ 2 
5149.3 

1493.6 
3294.0 

Distance 

Yards. 
3876.4 
5157.3 

2927.7 
3044.9 

31-27 - 5 
3813.7 

3631.0 
2639.7 

2834.0 
3953.9 

3095.7 
3097.7 

4981 -2 
2676.5 

8847.0 
10195.7 

4292-6 
5631 - 1 

1633.8 
3602.2 

Disumce. 

iU&. 
2.20 
2.93 

3 -66 
1.73 

1.78 
2.17 

2.06 
1.50 

0 
1.61 I) 
2.25 

1.76 
1.77 

m 

P 

2-.!% 
1-32 

5.03 
5.79 ’ 

2-44 
3.20 

w 0.93 & 
2-05 Qt 



Lrhited States Const Sitrcey.-Geogaphicacal PoGtwns. Section IIX-Chesapeake BUY. Sketch C. 

Name of station. Latitude. 

0 / // 

3a 54 23.37 

38 55 21.32 

38 55 09-24 

38 55 51.36 

38 55 53.44 

38 56 40.95 

38 56 59.67 

38 56 45-08 

38 57 17.34 

'38 56 5 9 9  

Longitude. 

0 1 *' 
76 29 21.94 

76 29 44.30 

76 30 14.01 

76 30 39.03 

76 31 21.77 

76 31 37.52 

76 32 28.76 

76 32 56-10 

76 33 15.93 

16 33 31.M 

A Z i i U t h .  

0 I tt 

a a  43 B 
261 04 32 

295 24 03 
341 44 23 

315 07 40 
242 29 44 

305 05 50 
3360705 

309 52 02 
273 33 33 

317 20 37 w 28 43 
321 41 21 
2950429 

273 50 35 
235 38 13 

2953708 
334 21 18 

298 03 59 
215 36 21 

I 

,W&TeJ. 
168 43 35 253S.8 
el 05 29 2205.6 

115 25 14 3008 - 4 
161 44 37 1719.3 

13508 13 177'8.1 
806.8 

1 5  06 24 I 1610.9 

0 * ,, 

62 30 03 1 
155 07 20 

129 52 45 j :;A:; 
93 34 20 1031 - 3 
137 21 15 2079.0 
165 28 58 1513.2 

141 42 04 2602.5 
115 05 @2 1362.1 

93 51 24 1896.3 
553830 797.3 

115 37 38 1259.6 
154 21 31 1103-4 

118 04 22 975-8 
353637 \ 658.7 

Distance. 

Yards. 
2716.4 
24E2.0 

3259.9 
laJ0.2 

1944 -5 
682.3 

I757 - 1 
1565.6 

2335.2 
1127-8 

2273 - 5 
1654.8 

2846.0 
1489.6 

2073.7 
871.9 

1377.5 
1206 -7 

lo67 -1 
720 -: 

Distance. 

IuiL2.9. 
1-58 
1.37 

1 .e 
1.07 

1.11 
0.50 

1-00 pi? 
0.81 

U 1.32 0 
0.64 $3 

1.29 $e 

-- 

0.94 

1-62 
0.84 

1.16 
0.50 

0.78 
0-69 

0-60 
0-41 

a -47 \ 0.36 



@mi’ Point . . . - - . -. . . . . . - 

Latitude. 

0 I /I 

33 57 09-60 

38 57 33.51 

38 57 26.83 

33 57 37.84 

8 57 44.70 

8 57 45.70 

38 57 43.50 

38 58 16.29 

38 52 55.90 

38 51 12.01 

0 / I ,  

76 34 02-53 

76 34 24.11 

76 34 39-01 

76 35 00.35 

76 34 49.39 

76 35 19.36 

76 35 29.83 

76 35 42.21 

76 29 10.42 

76 29 33.11 

0 I I I  

291 53 23 
247 49 08 

m2 55 27 
324 53 24 

301 12 22 
240 09 10 

303 27 31 
278 42 48 

335 36 42 
51 18 33 

297 53 43 
272 26 36 

253 49 36 
254 58 16 

343 33 55 
329 45 06 

230 23 15 
355 19 51 

la 41 30 
213 05 34 

I 

To datfon- 

o r  
111 53 42 
67 49 18 

122 55 50 
144 53 33 

121 12 45 
60 09 19 

123 27 45 
98 43 11 

155 36 49 
231 16 31 

117 53 54 
922655 

103 49 54 
74 58 23 

163 34 03 
149 45 90 

502942 
175 20 01 

9 41 44 
33 07 15 

Distance 

Mitres. 
797.1 
410-8 

1070.6 
900.9 

1025.3 
413.5 

615.9 
832.7 

605.0 
333.2 

517.7 
722-1 

730-6 
260.7 

lOj3.9 
1091.8 

4 ~ - a  
48W-8 

3229.4 
7106.8 

Digtance 

Yardp. 
871 -7 
494.3 

1170.8 
98j-2 

1121.3 
452.2 

673.5 
965.3 

661 -6 
369.9 

566.2 
7a9.7 

799.0 
2%-1 

1152.5 
1194.0 

4725 - 1 
5250.0 

3553.4 
7771.8 

Distance. 

Mil&. 
0.50 
0.26 

0.67 
0.56 

0.63 
0-2-5 

0.38 
0.55 

P 

0.38 p 
0.21 

9 9-32 
0.45 

0.45 
0.16 

0.66 
0 -68 

0 

2-63 
2.98 

w 2.02 * 
4.42 4 



United States Coast SurveylGeographiCal Positions. Section IIL-Chesapea&e Bay. Sketch C. 

&me of itation. 

Dutchman’s Point .-..---... 

B o d e  River.. -. - - . - - -. . . - - 

Latitude. 
5_- 

0 1 P 

38 52 06-94 

38 51 01.14 

33 51 07-28 

38 52 09.25 

38 32 24-15 

3s 45 25.66 

38 49 02.61 

38 46 23.23 

38 43 42.52 

30 46 30.91 

Longitude. 
-- 
0 I It 

76 30 15.-1‘2 

76 31 07.59 

76 31 53.94 

76 30 51.90 

76 36 16.41 

76 X2 53.29 

76 29 30.91 

76 P2 57.02 

76 31 12.42 

76 31 51.01 

Azimuth. 

0 t N 

226 03 42 
3285650 

261 37 29 
211 47 49 

267 31 48 
332 14 13 

312 53 27 
274 36 49 

231 5s 31 
201 02 56 

159 08 25 
117 22 33 

193 55 47 w 10 58 

349 48 49 
211W22 

TO s h t i 0 ~ -  Back azimuth. 

0 I N 

46 04 23 
148 57 16 

81 8 2s 
31 43 22 

67 33 16 
52 15 15 

132 54 17 
94 37 E2 

. - - -_----  __ -_ .  

-.-- - __._. 
52 03 29 
21 04 35 

339 05 57 
297 18 27 

13 56 51 
75 16 10 

Distance. 

Dfeircs. 
2175.3 
1977.0 

230.2.4 
23%-1 

3398.5 
3004 - 4 

2592.6 
882.3 

--------.  

----.__-. 
144B3.8 
10655.3 

15902.0 
10699.6 

10170.1 
12465.4 

3274.6 
12690 -7 

\ \ \ \ \ \ 

Distance. 

Yards. 
2376 -9 
218.0 

2517.8 
2610 -5 

3716-5 
32s5-5 

2535.2 
964.9 

----. - - _ .  

_ _  ..____. 
15773.4 
11e2.3 

17390.0 
10700.8 

11121.7 
1’3631.8 

5760-1 
14096 -5 

- 0 0  
istance. 

Miles. 
1-35 
1.23 

1.43 
1.4d 

* 2.11 
1-87 

1.61 s;r! 
0 5 6  

------.- 0 
U 
? 

.._----- P 
8.96 
6 . a  

9-&3 
6.65 

6-32 
7 -75 

3-28 
8-01 

\ ;-% 



Asme ofstation. 

Poplar Island, (3).- - - - - - - - - 

Latitude. 

0 I I, 

33 45 P2-64 

38 42 59.53 

38 42 53.42 

.s 49 37-78 

33 46 50-21 

Longitude. 

0 , I ,  

76 33 35.42 

76 3 49.15 

76 31 1.2-3 

76 17 43.01 

76 22 04.54 

76 19 45-77 

76 19 56-58 

76 17 14.77 

76 16 30-16 

7G 14 50-74 

0 / 9/ 

3oa 47 5.j 
2-26 14 Od 

192 09 17 
164 46 40 

192 oi 34 
248 40 40 

123 50 49 
43 56 57 

230 41 27 
153 44 18 

207 50 54 
972735 

20 51 09 
312 30 45 

4 43 46 
36 23 (io 

13 15 41 
48 00 35 

e0 58 07 
144 04 19 

I 

Wade’s Poinr. - - - - ~ - - - - _ _ _ _  1% 43 28 
Long Point, (Kent Island) - - - - ~ 216 26 19 

Wade’s Point. _ _  - _ _  - ___. _ _ _ _  193 16 55 
Long Point, (Kent Island) - - - ~ ; 227 58 25 

LongPoint,(KentIaland) .... 260 54 55 
IhkhISland ..._._.__._..- i 324 03 17 

I 

D i s t a n C €  

MetTeS. 
4432-1 
3483.6 

6666.9 
4253.3 

11644.3 
12932 - 3 

15927.1 
10793.8 

8158.6 
15643-3 

6339.1 
338.2.2 

m33.7 
43T0.7 

@B2 - 1 
6563.2 

7639.8 
6653.9 

7466.3 
4oa2.8 

DiStiWlCt 

Yards. 
4 a i  ~ 5 
3316.1 

7290 -7 
4651.3 

12733.9 
14142.4 

17417.4 
11303.8 

E922.0 
1710i.O 

6 W . 3  
3693.7 

9501.7 
47i9.7 

9035.2 
7177.3 

832.7 
7322.4 

8164.9 
4464.8 

Distance. 

M h .  
2.76 
2.17 

4.14 
2.64 

7.24 
8-04 m 

W 
9.90 0 
6.71 

5.07 -00 
9.72 

3.94 
2.10 

5.40 
2.53 

5.13 
4.03 

4.75 
4.16 

ce 4.64 Ip 
2.54 



Longitude. 

0 I t, 

76 15 05.31 

76 11 54-S 

76 12 30.40 

16 11 47223 

76 11 35-00 

76 09 43.44 

76 09 15-10 

76 08 00.38 

76 08 23.15 

\ -16 33-9( 

Azimuth. 

0 I I I  

322934 
356 1'2 58 

3% 33 os 
72 51 18 

54 19 18 
24 24 30 

116 44 49 
91 34 @2 

115 49 33 
171 49 59 

103 50 15 
620623 

41 54 32 
16 18 M 

58 34 31 
114 23 32 

28 31 
3-29 04 00 

\ -nl'ss 34 
550924 

To station- Back azimntl 

0 I I /  

21% 'B 43 
176 13 09 

178 33 11 
2-52 50 18 

234 16 47 
204 23 02 

296 41 52 
271 32 07 

295 47 30 
351 49 51 

'21'2 05 13 

$221 53 0.4 
196 18 16 

238 33 26 

233 .ta 57 

294 252 45 

2652758 
149 04 14 

Distance 

Netres. 
3671.( 
6416.t 

4014.t 
2401.1 

7112.4 
8187.11 

7616.9 
4409.7 

521'2 - 0 
2 1 6  - 0 

. 3089.6 
3043.9 

5050.8 
2132.8 

2911 -8 
1977.4 

1256 -2 
1067 .i 

Distance. 

I'dldS. 
4015.2 
7017-2 

4390.3 
2625.8 

7777.9 
69.53.1 

8329-6 
4822.3 

5732.5 
2389.5 

3379.0 
332.3.7 

5523.2 
2660.5 

3181.3 
21@2 - 4 

137'3.7 
1167 -4 

850 -1 

\ 1396. 

Miw. 
2-28 
3 -98 

2.49 
1.49 

4.42 
5.09 m 

U 4.73 Q 
2.74 9 
3.26 $I3 
1.36 

1.92 
1.89 

3.14 
1.51 

1.81 
1-21 

0.78 
0 -66 

0.48 
0 .i9 



Latitude. 

0 I / P  

33 52 59-18 

38 52 26.00 

38 52 37.65 

33 52 39.37 

38 53 08.16 

38 4a 08-12 

38 48 21.65 

38 50 02.67 

38 46 30.61 

38 45 23.52 

Longitude. 

0 I I r  

76 06 47.34 

76 06 44.01 

76 06 24.58 

76 05 59.35 

76 05 41.36 

76 11 43.53 

76 12 29.42 

76 P2 40.62 

76 11 36.73 

76 09 42-54 

azimuth. 

0 ,t 

77 43 53 
49 03 15 

92 21 43 
155 30 43 

140 40 54 
32 12 51 

117 50 47 
69 0.2 42 

26 01 39 
48 03 29 

146 47 46 
1@ 33 29 

3 9 7  e2 41 
290 3S 15 

235 41 57 
33.3 4.2 00 

156 52 56 
159 s 02 

143 45 56 
126 54 08 

To station- Back azimuth 

0 , t? 

257 42 53 
2-29 02 45 

272 21 11 
355 30 41 

320 40 40 
23!! 12 39 

297 50 17 
249 02 14 

rn 01 43 
2-28 u3 0.2 

326 45 48 
933% 

I *: ,: . 
17 23 15 
110 8 44 

55 42 3 
158 42 36 

356 52 52 
339 37 '29 

323 44 11 
396 52 56 

-- 
Distance 

Neetres. 
2363.0 
14%-7 

1203.5 
1026.9 

858.2 
586.5 

1303.2 
1132.8 

987.7 
1406.9 

m 0 . 2  
4615.9 

4394.9 
1103-2 

1915.6 
3790.9 

3011.0 
W 2 - 1  

6aio.a 
3446.5 

Distance 

Yards. 
25FA-1 
1624.7 

1316.1 
1l22.4 

938-5 
641.4 

1430.6 
1260.7 

1080 ~ 1 
1538.5 

9011-2 
5047.8 

4806.1 
EW.0 

2094.9 
4145.6 

3(*m -7 
3993.8 

7447.9 
3763.0 

Distance. 

&2H. 
1.47 
0.92 

0 -75 
0.64 

0.53 
0.37 

0.81 
0.72 

0 
0.61 9 
0.87 

P 

F 

5-12 
2-07 

2.73 
0.73 

1.19 
2-36 

1.81 
2.27 

4.23 !g 
2.14 M 



United States Const Sumey.- Geographical Positions. Section IL-Chesapea7ie B q .  Sketch C. 

i Latitude. I 

Long Point, @)-- ._-__. _ _ _ _  
Name of station. 

' O r , ,  

3S 46 0&G3 

Longitude. 

0 I I ,  

76 10 05-04 

76 08 45.57 

76 08 58.58 

76 08 06.17 

76 08 03.33 

76 06 50.71 

76 31 55.79 

76 18 37.26 

76 26 39.38 

76 20 2XQ2 

\ -16 21 

Distance. i Distance. 
~~ 

Metres. Yurds. 
2314.7 253.3 
1493.2 163'2.9 

2799-2 3061.1 
21G-4 I 2389.9 

1613.2 1 l7%2 
932.6 1 1019.9 

1083.0 11E4.3 
1W.2 2060.5 

1784.2 1951.2 
949.4 1033.2 

3355.7 3669.7 
1304.6 1973.5 

I 

- - -  .-____ - -.-______ 
- - -  ._____ -- - - - -  _ _ _ _  

8 -.-.-..m 
Distance. 

ilfiles. 
1.44 
0-03 

1-74 
1.36 

1-00 
0 . S  

0.m 
1.17 

U 1.11 0 
0.59 

2.09 
1.12 

_ _ _ _ _ _ - -  
6.99 
10.4i) 

13-65 \ 4.64 



ATme of station. Lstituae. 

0 I If 

3s 37 59.53 

38 41 51.61 

33 43 00.43 

38 41 31.E 

3f3 43 55.69 

38 44 52.H 

3i5 37 53-34 

8 40 10.36 

8 33 43.44 

38 40 13.22 

38 8 11.03 

Longirnde. 

0 , I I  

i 6  li 21.04 

i 6  15 41-92 

76 19 12.83 

76 13 39.13 

76 15 13.40 

76 13 3390 

i 6  13 5322 

76 11 44-28 

76 09 57.23 

56 10 08.14 

76 08 36.37 

Azimuth. 

0 I u 

eo 24 28 
14 15 50 

63 07 54 
l a  35 32 

313 4.5‘11 
292 33 06 

39 27 17 
10-2 05 04 

10 04 11 
332 55 59 

28 53 48 
53 45 48 

9-2 12 03 
160 29 43 

318 5 19 
36 33 44 

93 04 26 
150 16 42 

87 50 04 
356 44 40 

129 01 05 
663024 

Distance 

H d T C S .  

m03.7 
7483 - 2 

7f5-M-9 
739 - 1 

9662.E 
5328.5 

M45.6 
30-24 -1 

w . 7  
5006.5 

681.4 
2979.4 

5015.1 
7794 ~ 1 

6528.0 
5259 ~ 1 

5728.7 
5216.7 

232j.5 
4625.6 

5846.0 
2133.7 

Distance 

lhrds. 
6565-5 
81m-9 

8360.2 
E - 5  

10567.0 
6o4ti.e 

Pz35.9 
SO7 -5 

p 9 - 3  
~475.0  

6978.5 
3258.2 

5484-4 
e-323.4 

7138.8 
5751 -2 

6.264-8 
5704.8 

2543.1 
5068-4 

6393.0 
2333.4 

JXSC2iIiCO. 

Mites. 
3.73 
4.65 

4.i5 
4-69 

6.01 
3.44 

5.23 p 

U 2.42 0 
3.11 9 
3-97 
1-E5 

3.11 
4.81 

4-06 
3.27 

3-56 
3 -24 

1.45 
2-67 

3.63 a 
1.35 w 

1 -ea 



Kame of station. Latitude. 
-- 
0 I // 

3s 36 43.06 

8 36 18.49 

8 35 31.30 

3s 36 15.58 

38 33 39.50 

8 34 41.48 

3s 35 06:27 

33 36 49.55 

8 3% 45.53 

38 M 13.96 

Imllggtuae. -- 
0 I / I  

76 06 27-08 

76 CS 07-6s 

76 GB 00.27 

7F 03 04.10 

76 0” 24.M 

76 01 20.31 

76 05 S3-48 

76 04 37.73 

75 59 26.41 

76 00 09.42 

Azimuth. 
- 

0 , N 

129 49 59 
110 07 49 

134 39 51 
2x2 42 16 

136 30 10 
107 48 43 

99 48 51 
6.1 GG 38 

132 28 58 
163 47 21 

106 07 30 
39 11 36 

166 57 .C9 
1% %3 41 

85 41 15 
12 43 01 

64 45 34 
87 5% 05 

72 02 24 
116 $9 34 

To station- i Back azimuth Distance. 

Metres. 
9921. a 
5411.3 

S726. 6 
2348.9 

3950.9 
4762 ~ 3 

49s .3  
3194-8 

5l(lj-3 
4Lh5 ~ 7 

5MO ~ 1 
2465.2 

m3.5 
3833-1 

2651 -7 
2433.2 

4770.8 
2769.6 

3441 -7 
3914 -3 

\ 2951- 
n.29 

Distance. 

Yards. 
10918.4 
5920.9 

4w5.3 
227.4 

3336.4 
3207 ~ 9 

5449.7 
3417.3 

5583-1 
5364.7 

605Y.5 
2695 ~ 9 

33% -2 
41% - 3 

2bM-8 
DiM*S 

5‘217.2 
317.8 

3763.7 
2693 - 4 

xE27 -1 ‘ 29e4. 

w ox 
- J h  
Xstance. 

Miles. 
6.20 
3.37 

2.32 
1.59 

I-!N 
2.96 

3.10 
1-94 

-- 

3.17 U 
3.65 ? 
3.44 
1.53 ’ 

1.91 
2 . 8  

1-65 
1-55 

2-97 
1-72 

2.14 
1-19 

I .a3 
1-70 



I 
Latin.de. I Loq$tuZe. 

* , I ,  ; 0 . n  

38 35 41.93 75 53 21.35 

i 
38 36 53.77 4 75 58 09-42 

33 36 36.29 75 58 53.34 

38 37 %.C9 

33 33 20.b 

33 z7 4 8 - E  

33 3a 55.37 

38 40 11.35 

33 39 59.97 

33 41 C2-64 

33 41 05-07 

75 59 16-21 

75 58 19.72 

75 57 33.B 

75 56 44-48 

75 56 2J3-48 

75 57 10.89 

i5 57 C.5.16 

75 53 16-08 

Azimuth. 

0 I ,I 

42 09 49 
83 2.3 43 

43 15 19 
7 25 G 7  

243 05 34 
35 19 38 

339 10 33 
3 s  15 21 

3.54 40 25 
41 21 02 

79 42 25 
134 e5 2-1 

53 31 
32 44 GB 

33 40 22 
10 31 39 

342 13 43 
2.51 64 51 

320 24 51 
4 G6 1% 

30.2 00 43 
m2 29 45 

To sta5en- Back azimuth -- 
0 I I ,  

222 G9 C8 
25.3 27 51 

225 14 20 
lS7 26 00 

63 G6 01 
215 19 C6 

159 11 13 
P B  16 G 3  

174 40 31 
2.24 23 26 

259 41 34 
314 24 59 

211 52 52 
212 43 '2.3 

213 39 12 
1% 31 23 

162 13 59 
il 55 18 

149 25 15 
13-4 06 09 

122 01 56 
92 30 29 

Distance. 

Afetres. 
Pa5 - 6 
19:&-a 

3221.8 
25233.7 

l i91-3 
2119.5 

2532.6 
21157 -2 

2LE ~ 9 
1922.9 

2392 - 4 
132-6 

2543.6 
w33.7 

4 8 2 . 7  
2 S 3  ~ 6 

20.91 -8 
1129-3 

1837-3 
1937-2 

31-24 - 1 
1715-5 

Disranee. 

I'ards. 
25;icj.l 
21e7 - 0 

3523-3 
2442.7 

13.7-2.8 
2317.9 

2928.3 
2.249 ~ 7 

2931 -8 
2135-6 

2616.3 
1512.7 

Zi31 -6 
2-31 -4 

4792.9 
2605 - G 

22.55 -5 
123.3-0 

2009.2 
2112.5 

3416.5 
lt76.0 

ilfiles. 
1-46 
1.24 

2.w 
1-39 

0.74 
1.3'2 

1.70 
1-28 

1.67 0 
U 

1.21 TJ 
1.49 p 
0.EG 

1.58 
1.51 

2.72 
1-48 

1.30 
0.70 

1.14 
1.23 

1-94 8 
1.06 



Kame of station. - 
Frazer . -. . . . . . . . . . . (. . . . . . . 
Lloyd ....*.. --.. ....., --. 
&lone - . . . . . . .. . .. . ... . . . 
Eog Idand -..... ... ... **.. 
Stevens - . . . . . . -. . . . . . -. . - - 
Cook - . . . I a. - . . . . . . . . . . . . . 
Dover . . . . . . . . . - . . . . . . . . . - 
w i  - ... * .. .. . . . . -. . -. - - 

langwom -...... ..- - .. . ... 
miiawce -. . . . . . . . . .. . . . 

Latitude. 

9 , I ,  

3s 4'2 13.8 

39 42 03.67 

38 43 04.58 

8 43 53.69 

3s 44 5%-75 

33 44 51.03 

33 45 3 - 4 2  

33 45 23-83 

38 46 45-09 

33 46 13-w 

Longitude. 

0 I 2 ,  

75 58 58.07 

75 59 s . 0 5  

76 00 28-65 

75 59 47.86: 

76 09 13.11 

75 59 13.19 

75 59 2-3-03 

75 58 46.54 

15 57 56.13 

15 57 46.e 

Azimuth. 
- 

0 I I t  

308 35 27 
334 14 34 

311 53 28 
251 17 57 

305 51 E7 
3 7  21 43 

356 0.2 36 
33 06 32 

8 26 14 
329 10 21 

25 19 0 
6239% 

29 00 59 
343 33 33 

9.2 43 19 

43 56 54 
27 22 13 

61 46 2% 
166 59 04 

2a 5;1 15 

Distance. 

Netres. 
2493.8 
233-9 

%660 ~ 4 
1019.9 

2700 ~ 4 
25266 ~ 9 

34528-7 
1W4.5 

2561 -2 
1190.2 

19jg.5 
16.29-2 

25244-6 
1'2% - 3 

1331 -4 
1003.0 

31% - 3 
w 7 - 5  

%rn .7 
1014 ,I 

Distance. 

1krd.S. 
9323.8 
2353 ~ 4 

2909.3 
1115.3 

2953.3 
2479.0 

3749 - 5 
1973.4 

MO.9 
1301.6 

2141.8 
1781.6 

21M.G 
133.8 

1456.0 
1096.6 

3496.5 
g95.2 

3037 -6 
1109 ,a 

\ %z% 

Milca. 
1-55 
1.45 

1-65 
0.63 

1-68 
1.41 

2-13 9 
1.U 

1.59 Q 
0.74 9 

1-01  

1.40 
0.79 

0.53 
0.6.2 

1.99 
1-65 

1-74 
0 -63 

U 

1.532 y 

I .5a 
\-5.f& 



h'me of statim Latitude. 

0 I I. 

33 46 57.80 

33 47 11.49 

33 47 29.57 

8 41 -22-08 

33 41 36.36 

8 41 92-79 

39 42 17-63 

33 42 27-09 

3.3 4.2 %-eo 

38 43 0s.w 

Loq$tde. 
.~ 

0 f 1 

75 57 09-24 

75 55 40.28 

75 55 53.09 

76 10 12.93 

76 10 48.47 

76 09 21.20 

76 09 24-50 

76 07 48.20 

76 08 44-85 

76 Oa 08.17 

a z i m U t h .  
1 

0 I If 

33 12 54 
ma 04 51 

50 05 00 
56 31 53 

24 23 03 
326 24 28 

41 56 59 
s56 51 06 

339 11 06 
297 10 33 

52 53 11 
56 29 49 

57 52 47 
351 04 19 

61 43 39 
e'2 54 16 

33 31 33 
281 05 57 

333 05 32 
43 35 37 

TO &&ion- 3ack azimuth, 

o I fr 

213 12 31 
9805% 

230 04 33 
256 30 67 

201 P2 49 
146 24 36 

224 56 0-2 
176 51 09 

1.59 11 23 
117 10 56 

232 52 42 
256 28 55 

237 51 55 
174 04 21 

241 47 32 
26.2 53 16 

213 31 15 
101 06 32 

158 05 44 
223 35 14 

Distnnce. 

hfetres. 
1649 - 1 
1322.8 

1091.7 
2207.6 

Pa79 ~ 7 
538.3 

3123.9 
212622 

2742.2 
963.9 

1569.2 
2168.7 

23933.7 
7715-4 

24S3.4 
2344-6 

1590.5 
1394.6 

1292 -7 
1235.1 

Distance. 

Yards. 
1aO3.4 
1 4 6  - 6 

1193-9 
2414.2 

1399.4 
610.6 

3416.3 
2325.2 

2993.R 
1054.1 

1716.0 
2371.6 

2619.9 
84.37.3 

2715 - 8 
2564.0 

1739.3 
1325 -1 

1413.7 
14E.4 

Distance. 
A 

Nile?. 
1.03 
0.32 

0-68 
1.37 

0.80 

Oe3j P 
U 

1.32 9 
1-94 0 

1-70 $U 
0.60 

0.98 
1.35 

1.43 
4.79 

1-55 
1.46 

0.99 
0.87 

0.81 83 
0.80 5.1 



t%a&d Stntcs Coast Sum.ey.-Geographical Positions. Section IIX-Chesapeake Bay. Sketch C. 

Kame of station. Latitude. 

0 I I ,  

3S 13 33.01 

38 44 03.99 

38 43 4 5 - 3  

38 43 59-s5 

38 44 34-11 

33 44 35-84 

33 45 16.95 

33 45 0 1 . 6  

33 45 43.25 

Longitnde. 

0 I ,I 

76 013 25-72 

76 07 54-22 

76 07 56.11 

76 07 03.46 

7G 06 42.21 

7G 07 05.76 

76 06 49-37 

76 06 43.23 

76 06 07,G 

\ 16 19 4’3: 

Azimuth. 

0 , 
14 39 37 

232 59 2s 

10 40 51 
33 31 67 

61 03 26 
1 s  41 03 

95 56 52 
71 16 01 

61 53 57 
25 54 46 

3j7 os 18 
275 20 36 

332 32 36 
17 2i) 14. 

34 09 23 
162 20 24 

51 01 15 
33 46 31 

To station- 1 Back azimuth 

Bartlett _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  
WatermelonPokit --_..._.___ 

Dist+nee. 

Netres. 
1833 - 3 
936 - 1 

1819.6 
V221-6 

618.2 
560.13 

V232.4 
1 3 2 - 6  

1971 -4 
1171.4 

1110.9 
571 - 1 

1332-1 
1323.0 

959 - F 
4313.8 

F 9  - 0 
1535-8 

4369 - \ 10316. 

Distance 

yards. 
1933.5 
1022-f 

199-1 
1335-C 

834.E 
613.5 

137.7 
1453.5 

2155.9 
1 2 a  ~ 3 

1214.9 
624-5 

1456.8 
1422.3 

1059-7 
SM.6 

1409.7 
1679 -5 

4x77. 
\ XI500 

Ce 
Qr 

- @  

)istame. 

Niles. 
1.13 
0-58 

1.13 
0.76 

0.51 
0--5 

0.77 p 
t3 

0.69 y3 

0.53 

1-23 0 
0.73 

0.36 

0.53 
0.$2 

0.69 
0.31 

0.80 
0-96 

1 -77- 
. 6.53 



Ifme of station. Latitude. 

o / n  
33 30 19.53 

8 31 44.04 

38 31 19.36 

38 32 16.90 

33 32 37.74 

35 33 0o.m 

3s 33 08-35 

8 33 36-37 

38 33 33-rn 

8 37 29-08 

Longitude. 

0 , I /  
76 16 51-60 

76 16 18-23 

76 14 36.95 

56 13 03.49 

76 14 10.76 

76 12 59.m 

76 12 00.31 

76 11 27.99 

76 10 11.21 

76 30 40.81 

B z i m U t h .  

0 I ,, 
1.59 43 59 
l24 oa 31 
93 28 w 
20 05 08 

60 30 53 
103 15 09 

77 11 49 
50 23 59 

14 43 4 1  
293 04 34 

s 45 03 
67 %6 23 

45 0.3 21 
80 5.5 47 

63 49 15 
42 1’2 13 

73 21 31 
9.2 16 27 

2.53 41 22 
176 39 05 

To station- Tack azimuth. 

0 t 1, 

333 42 53 
3G4 G6 43 

273 26 19 
200 04 43 

210 29 29 
233 14 10 

255 09 55 
230 23 04 

191 43 28 
113 05 13 

1% 45 G.2 
247 25 33 

2% 07 38 
%9 5.5 10 

243 48 18 
222 11 53 

253 20 23 
5 2  15 39 

72 47 47 
3% 38 45 

Distance 

Netres. 
73523 
5211.4 

5275 ~ 3 
2774 - 3 

3716.7 
2433.2 

4.564.G 
2782-C 

2193.4 
1633.2 

1372.0 
1858 -9 

2m.0 
1459-7 

2479 - 1 
1166.0 

2757.7 
1s39.1 

1.5627 -0 
1W29.4 

Distance. 

Yurds. 
&173.7 
56‘39 - 0 

5568 - 9 
3933.9 

4397 - 3 
2657.6 

4992.0 
3342.3 

278.2 - 2 
1792-6 

1591 -0 
2032.a 

238 ~ 2 
1596-3 

B11.1 
1274.9 

3N5.8 
2 0 3  -2 

17069.2 
19967.8 

Distance. 

Xdes. 
4.59 
3.24 

3-25? 
1.53 

2.33 
1.51 

2-e-4 
1-73 u 

0 
1.55 9 
l.&2 

0.85 
1.16 

1.42 
0.91 

1-54 
0.72 

1.71 
1.15 

P 

F 

w 
6.23 a 9.71 01 



Ukited Stutes Coast Survey.- GeographicaE Positions. Section IIX- Chesapeake Bay. Sketch C.  

Kame of station. 

Sharpe’s Island, (2) - - - - - - - 

Sharpe’s Islaud Light - - - . - 

S. Y. Dorsep _.__ _ _ _ _  _ _ _ _ _ _  

Latitude. 

0 , tf 

3 40 20.29 

38 36 39.17 

9 37 43.75 

38 32 50.23 

38 30 06.42 

8 31 54.51 

38 32 50.29 

8 29 Ct2-70 

33 26 31-32 

? 
?a 24p5.56 . 

Longitude. 

0 , I, 

76 31 32-23 

76 22 07.54 

76 21 55.23 

76 30 43.45 

76 30 01-55 

76 20 46.69 

76 30 43.42 

76 30 16.20 

76 26 51.@2 

76 19 40.90 

Azimuth. 

0 / ,, 
%2 13 08 
346 43 49 

339 08 46 
18 59 0.4 

104 07 55 
174 22 45 

262 33 20 
333 54 17 

216 04 52 
325 06 59 

174 43 44 
213 03 03 

276 42 45 
343 39 40 

211 10 17 
313 56 35 

254 14  12 
221 29 43 

3343336 
24 44 23 

Back azimuth 
- 

0 , ,, 
92 20 06 

166 44 22 

159 10 12 
198 56 15 

2S-i 01 40 
354 22 09 

€2 40 53 
153 56 49 

66 11 5a 
145 09 05 

354 43 19 
8 09 24 

96 48 57 
16a 39 06 

61 17 32 
133 5s 50 

74 18 39 
41 33 20 

154 35 27 
204 42 34 

Distance. 

iU&TL?S. 
16175-4 
5423.2 

2848-2 
205242.11 ~ 3 

14971 - 2  
14310.S 

177.27 - 3 
13155-0 

18120.1 
8j72.4 

10.239.1 
50742 - 8 

14550.9 
5153.2 

19311 -8 
73052.2 

10833.1 
13313.0 

10101 -3 
10159 .e 

\ 

Distance. 

Yards. 
17683.9 
5930.6 

3111.7 
22135-3 

16372.1 
15Gi9.9 

1 9 m . o  
1471.1 - 0 

19815.6 
9374 - 5 

11951-9 
55190.8 

15912-4 
5635-4 

21118-8 
7 m . 5  

11546.8 
14561.2 

11046 - 5 
11110 -1 

______-- .  
\ 

Xstance. 

Mil.%. 
10 - 05 
3.37 

1-77 
12.58 

9.30 
8-89 

11-01 p 

U 11.26 0 
5.33 .p 

8.36 

6.39 
31.53 * 

9-04 
3.20 

12.00 
4.51 

6.73 
8.27 

6 -28 
6.31 

\ 



Name of etation. 

Patulent ricer. 

Islancl ______._____ _ _ _ _  

Carroll * ----_....-...-*-_- 

Latitude. 

0 I I' 

33 23 10.66 

38 21 30.68 

33 17 54.09 

33 23 07-24 

' 33 23 06-60 

38 19 37.25 

38 18 19-01 

38 18 33.60 

3.3 19 41.95 

8 i a  1 3 ~ 2  

33 19 33.15 

Longitude. 

0 I I' 

76 16 42-09 

76 23 16.16 

76 21 42.77 

76 22 36-10 

76 22 36.40 

76 15 45-65 

76 13 08.23 

76 23 39.34 

76 24 46.47 

76 24 43.70 

76 25 15.20 

Back azimuth. I To station- 
I 

Distance. ,' Distance 

i Mefres. j Yards. 

10159.6 I 11110-3 
16843.1 ~ 18119.2 

3104.0 i 3394.4 
I 

9239-3 1 10103.8 

1.2524.1 ' 13696.0 
15901.9 173s9.8 

6721.1 , 7350.0 

j 
I 

11671.5 ' 12764.1 
3082.5 ' 3370.9 

13135.1 14364.2 
2663.7 t 291'2.9 

! 

1673.0 1P35.0 
2717.9 2972.2 

748.8 ' 818.9 
2562.6 I W2.4 

! 

Distance. 

Mil&% _______. 
-------. 
_______. 

6.31 
10 -47 

1-93 
'rn 
u 

7.78 p 

5.74 0 
4.18 9 

9.83 

7-25 
1-92 

8.16 
1.66 

1.04 
1.69 

co 0.47 o, 
1-60 y 



Xama of station. Lazitude. Longitude. 

0 , ,, 
76 27 01-32 

76 2G 50.94 

76 27 54.47 

76 *% 21.97 

76 27 49.41 

i0 29 15.54 

76 23 21.72 

76 29 56.92 

7G 30 03.76 

76 31 $2.@2 

76 *% 36.0 
\ 

Bzirnuth. 

0 , ,I 

244 31 24 
2 ~ 9  51 21 

174 05 @2 
2t6 34 49 

237 09 41 
31s 05 43 

2<% 45 43 
324 $8 40 

326 2” 07 
‘34 29 3.5 

2io 54 18 
212 la  8 
3-1’2 11 49 
2.3 ’23 43 

279 00 45 
31’2 17 55 

329 36 2.3 
3% v2 56 

a 2  oa 36 
w2 03 51 

8 ‘i2 ’2s 
\ m z i a  

To station- Biick azimuth. 
- 

0 I N 

Gi 32 57 
109 52 $6 

35.4 e4 55 
66 36 Gd 

57 01 13 
133 (s, 2.2 

106 46 33 
144 49 37 

146 22 37 
214 29 15 

90 55 11 
132 19 11 

162 15 09 
Wd 23 09 

99 01 44 
132 19 14 

149 37 32 
176 53 01 

122 10 10 
@2 10 51 

Distance 

Netres. 
2 3 s  ~ f 

35ti7 -1 

2564 - 3 
3368.5 

1.24.9 
2311 -5 

2033.4 
x38.4 

2G87 ~ 1 
135.7 

2052 - 1 
1759-5 

2573.8 
254s. 5 

2310 ~ 0 
41S.6 

4W.2 -7 
*3945-7 

5763.4 
2657 .E 

3273. 
\ 937 

Distance. 

Yards. 
3136.7 
3299-2 

2834.2 
3G33 - 7 

15GT.6 
2327 ~ 8 

22.23.7 
4197.6 

2.233 - 4 
1327.4 

2.237 - 9 
1923.9 

2S14.G 
3005.7 

259.0  
4578.3 

5459.9 
4314.9 

e299 - 4 
2’337 - 1 

s s 5  - 
\ 1 ~ ~ .  

B 
Xstance. 

N&S. 
1-78 
2.42 

1 .a 
2.w 

0-95 
1.41 

1.25 
2.39 

3 1-30 3 

1-39 9 
0.87 ? 

1-09 

1-60 
1.71 

1.45 
2.60 

3-10 
2.43 

3.58 
1 -6j 

2.04 
\ 0.62 



Latitude. 

0 I N 

33 24 37.25 

33 23 16.65 

3.3 25 25-41 

8 25 53.79 

38 21 38.93 

3.3 26 01-87 

8 23 03.41 

38 23 15.e3 

33 30 09.93 

8 *B 01:22 

33 30 45.19 

Longitude. 

0 / N 

76 32 29-42 

76 32 53-61 

76 34 19.61 

76 37 45.61 

76 36 03.67 

76 35 14-65 

76 39 23-33 

76 37 47-10 

76 39 30.61 

76 33 P2-64 

76 41 16.10 

A Z i R I U t h .  

0 I ,' 
301 13 11 
341 17 40 

195 M 09 
2645506  

390 39 35 
3005833 

279 3.5 39 
3 4  48 24 

241 53 55 
133 02 oa 
24 56 23 
E6 M 12 

3 3  15 41 
302 552 50 

31s on 53 
24 21 24 

3-57 19 19 
3 4  30 03 

96 ?,7 53 
240 23 '22 

333 23 .3G 
3 3  31 C4 

To station- Back azimuth. 

0 / 'I 

121 14 40 
161 18 09 

15 M 27 
84 56 53 

/ 

1.20 40 39 
121 01 07 

99 37 52 
P24 51 23 

62 00 04 
313 01 03 

294 *% 5s 
266 05 8 

Distance. 

X e t  res. 
4076 - 1 
3541.2 

2.584 - 3 
4210.7 

2910.0 
6936.2 

e239-5 
8232-0 

3051-5 
3332.4 

-_ 

2 ~ 2 0  - 1 
3669-? 

430.0  
718.2-4 

5542.5 
2344.9 

3750.8 
4521-7 

la?-? .9 
971 - 1 

l(1332.0 
5551.9 

Diatsnce. 

Far&. 
4437 -3 
3372.6 

2S6-1 
4634 -7 

3132-3 
7636.9 

5729-8 
9275.7 

3337.0 
3698 ~ 9 

3034.0 
4Gi3.7 

5'227 ~ 3 
7254 -5 

6351.1 
2565-3 

4101.8 
4533 -0 

16.232 
1063.1 

1129?.?.8 
6G71.4 

Distance. 

m e %  
2..53 
2.20 

1.61 
2.62 

1-81 
4.34 

3.26 
5.27 

tJ I.% 0 
2.10 I) 

1.75 $XI 
2-28 

2.97 
4.46 

- 3.44 
1.46 

2.33 
2.63 

0.93 
0.m 

co 6.42 0 
3-45 c1) 



Ukited Statcs Coast Surrey,- GeogupAicnl Positions. Section III.-Chesajieuke Bay. Sketch C. 

Grune of station. Latitude. 

0 I I I  

33 15 37.93 

38 IS 46.41 

38 la 37-00 

9 17 37-01 

38 15 13.68 

38 16 05.55 

35 13 52.53 

38 16 28.61 

38 15 22-85 

38 18 56.59 

Longitude. 

0 I If 

76 10 54.48 

76 13 03.57 

76 Oi 58.45 

76 11 16.61 

76 05 51-03 

76 10 10.36 

76 08 16.05 

76 08 35.41 

56 09 54.43 

76 09 46.41 

Distance 
_L__ 

h'etres. 

I - - - - - - -  

6603.3 
12315.9 

7118.1 
69S4.1 

515i.8 
3366.1 

9062.7 
6991.2 

6503.4 
5664.2 

4932 - 4 
4W3.1 

2345.3 
4678.5 

2713.3 
5923 -8 

4799 -5 
4t51.8 

Distance. 

yards. 

.----. .... 
72%1.2 
13905.7 

8112.2 
763-6 

5640.4 
w1.1 

9910.7 
7645.4 

7111.9 
6194 .2 

5415-8 
47'27 -6 

2564.8 
5116.3 

3oou -0 
64i8.l 

5248 -6 
5305 -8 

-..--rP 
#stance. 

Juilm. 

___-__-. 
4.10 
7.90 

4.61 
4.31 

3.21 
2.09 u 

0 
5.63 ? 
4.34 

4.04 
3.52 

3-08 
2.69 

1.46 
2.91 

1.71 
3.68 

2 -98 
3 -61 

P 

? 



AZimUth.  

0 1 L ,  

3 -26 54 
3a -25 24 

24 41 28 
352 39 24 

233 47 56 
298 17 43 

_ _ _  ._____ _ - -  
109 11 35 
16 40 25 

64 0.2 51 
126 -23 10 

79 11 09 
239 19 21 

143 43 26 
E.$ 23 1.2 

107 41 15 
14 54 43 

318 28 07 
272 35 01 

To station- Back azimuth. 

0 I , I  

163 -26 48 
150 26 56 

204 40 25 
17.2 59 34 

53 49 03 
118 19 01 

_.___ ._..___ 
289 C6 30 
1 9 6 6 5 0  , 

243 57 34 
306 19 W 

-559 0-2 39 
179 19 23 

323 39.39 
268 la 20 

287 36 30 
19.1 53 47 

1 8  31 30 
3.. 39 22 

Distance. 

M&TeS. 
4226.1 
7.274 ~ 0 

5669.6 
3n9.1 

3105.2 
347.2.2 

_ _ _  .---- 
12706.2 
13059.6 

13937.3 
10&4-9 

20467.3 
7.292 - 5 

15695.6 
1’2703.3 

11773.9 
EBN.6 

12106.6 
10315.6 

Distance. 

Yards. 
46521 -5 
7954.6 

6418-8 
3333.9 

3395.8 
3797.1 

._. ..___. 
13895.1 
1433.5 

1.5-21 3 ~ 7 
llKi0.6 

22332.4 
5974.9 

16508.1 
13392.5 

1.26i.5.6 
97’26-9 

13239 4 
1P.20 ,a 

Distance. 

Hi€@. 
2.63 
4.5‘2 

3.63 
2.04 

1.93 
2.16 

P 

8.64 
6.54 

1’2.72 
4.35 

9 3 3  
7.69 

7-31 

7.5’2 a 
5.53 

Ce 
6-41 @ 



United States Coast Surccy.- Gcographkal Positions. Scciimi IIX- Chcsnpccrke Bay. Sh-ercli C'. 

hugitude.  

0 I ,, 
75 5G 04.71 

76 01 37.73 

76 GO 39.56 

75 54 03.16 

75 59 0.2.21 

75 54 23.29 

75 54 3!9-&3 

75 55 58.95 

76 O!l 18-59 

76 02 46.70 

15 57 26.3 
\ 

Azimuth. 

0 I *t 

53 05 47 
344 5s 66 

3 3 5 4 0  
298 30 5s 

327 01 52 
315 $2 08 

29 27 37 
e.5 44 40 

339 44 01 
2 s  44 41 

5 5  03 25 
6; 49 54 

42 c1 CG 
196 50 43 

233 54 2.3 
2 31 17 

3G7 03 57 
5 39 55 

266 09 47 
322 32 80 

61 58 53 
108 28 47 

R:egged Point. - - - _ _ -  . _ _ _  - _ _ _  1 1'27 C7 50 
E ' ih ig  €'Oat. ._____ _ _ _ _  _ _ _ _  i la5 30 $2 

Fishing Yoim _._____ ___. _ _ _  ~1 E6 11 06 
Roaeueer ______. _ _ _ _ _ _  ._ - - - - \  lk2 33 01 

i 

I 

Distance 

nretrps. 
lri.272.! 
6113.; 

9355 ~ : 
9215-1 

15199-E 
9563.6 

G0G9.4 
11077.2 

&e7 7 
7FT3.5 

5676.7 
74% ~ 3 

31379.3 

3181.7 
31W3 

11452.3 
5Sil1.7 

3L199-6 
2755.0 

e814 .F 
4407 2 

3078.4 

Disrmce. 

Yards. 
11233.4 
&%.a 

10778.8 
10977.4 

16fj-22-1 
10463 -9 

G71.7 
1'2113.7 

9053.9 
8391.5 

6207 ~ 9 
EM8.8 

3366.5 
3367.4 

3507.5 
31s3-4 

125lx2.0 
5797.8 

339.6 
'3913.0 

9'639 .G 
4&19 -4 

w 
8 

Distance. 

Niles. 
6 - 3  
3.5j 

6.1'2 
5.73 

9.44 
5.95 

3.73 .p 

U 5.49 3 
4.17 p 
3.53 ci3 
4.65 .- 
1.91 
1.91 

2.16 
1.98 

7<10 
3-29 

1.93 
1.51 

5.48 
2.47 

6-88 



Kame of starion. Latitde. 1 LongituOe. 

0 t ,I 

8 18 56.04 

38 13 53.05 

8 14 20.21 

8 l2 10.02 

33 13 8.66 

33 18 36-66 

8 19 32.81 

8 21 0.2.06 

33 20 41.51 

38 22 z9.29 

0 1 ;1 

76 e2 50.m 

75 5S C8.46 

75 50 40-7.2 

i 5  53 e2-94 

i s  53 32.2G 

75 55 42.30 

75 5'2 46.11 

i 5  52 57-67 

75 51 33.78 

75 51 51-09 

Szimntb. 

0 , If 
2% 51 51 
2% 53 36 

215 01 27 
61 4s 41 

43 42 59 
94 07 11 

135 00 4.5 
2m 44 39 

2;-3 59 -27 
w 54 50 

20R 25 12 
311 i2 33 

G.30637 
137 i7 Gd 

353 43 4:: 
6.5 41 49 

39 17 Os? 
167 17 17 

352 e9 48 
3:; GO 12 

To starion- Back azimuth. 

0 I ,, 
1c3 53 12 
175 53 39 

G5 0.2 41 
234 44 19 

223 40 18 
274 03 51 

316 58 53 
40 46 c7 

i 3  01 13 
267 49 11 

2.3 5% 01 
131 13 40 

%I19 01 47 
327 16 07 

173 40 51 
245 43 56 

213 16 23 
$7 16 2.5 

172 OS 59 
213 43 30 

Distance. 

Metres. 
3S6 - 3 
1333.3 

3319.3 
69s-0 

e257 ~ 4 
7 m . o  

6365.5 
329d 7 

4 x 1  -7 
13350.3 

4031 ~ 4 
320'2 ~ 4 

4633.9 
2996-2 

2768-5 
2B2.4 

2736.3 
2133.1 

3574 -2 
WJ3.4 

I 

Distmce. : Distance. 
i 

Yards. 
3651.3 
1479.9 

3629.9 
7643.0 

9nm-0 
W . 0  

G9:S - 9 
5794 -5 

4763. S 
14599.5 

4108.6 
5G2 1 

5073 - 0 
5276.6 

3x27 -6 
2493.8 

2992.3 
2 3 2  ~ 7 

w 1 . 9  
3175.1 

Milm. 
2.G9 
0 3 4  

2.C6 
4% 

5.13 
4.91 w 
3.93 
3.39 u 
2.71 9 

P 

0 

8-23 

2-59 
1.99 

2-88 
1.86 

1.72 
1-42? 

1.70 
1-33 

1.91 3 
lsl + 



Lhited States Coast Sum y- Geopaphical Positions. Section III.-Chescyeah-c Ray. Sketch C. 

Latitude. 

0 I f, 
33 21 36-43 

8 23 19.97 

33 23 34.30 

3S 24 11.49 

33 24 41.17 

35 25 36.25 

38 25 44.80 

38 26 27-33 

35 27 09.22 

3827 35-70 

Longimde. 

0 > I ,  

75 50 31.07 

75 51 17.93 

75 19 33.95 

75 50 52.32 

i5 48 55.63 

75 50 12.00 

75 48 44.77 

75 49 49.54 

i5 48 40.57 

75 49 36-05 

Azimuth. -- 
0 , ,* 

41 57 *i5 
1.24 51 r2 

340 22 15 
23 35 39 

20 53 32 
EO 05 13 

301 05 27 
21 24 42 

24 16 31 
72 05 55 

31.2 30 39 
20 31 33 

7 39 06 
82 54 34 

309 51 14 
19 04 59 

2 14  54 
52 20 03 

301 15 22 
8 49 '?AI 

'jg 51 47 
\ 70w14 

To station- Back azimuth 

0 ,, , 
2'21 57 16 
304 50 22 

160 22 44 
203 35 18 

200 32 56 
269 04 09 

121 06 16 
201 -24 26 

204 16 10 
252 04 43 

132 31 27 
200 31 08 

1 s  38 59 
26'2 53 40 

l29 51 54 
I99 04 45 

le2 14 51 
232 19 20 

121 75 56 
1% 49 21 

219 57 18 
\ Zjgwl11 

Distance 

iifctres. 
2277-1 
23G6.C 

3333.1 
2007.9 

3839.4 
%e2 - 7 

2220 - 5 
liCG.2 

P261.8 
2975 - 0 

2513.0 
2590-3 

1979.3 
2131.8 

2046.3 
1666.3 

2604.6 
2113.0 

1573.5 
21'33 ~ 1 

I740 -7 , 2516-* 

Distance 

Yare&. 
2490 -2 
2587 -9 

3706.2 
2195.8 

4252 ~ 3 
2SS2 - 5 

21'2.5 ~ 3 
l L S - 9  

2473.4 
3253.4 

2748.2 
3051 - 4 

2164.5 
2331.3 

25237 - 4 
1822 - 2 

2848 ~ 3 
2310.7 

1720 -7 
2 3 3  -7 

1903 -t 
2752 : 

a 
---..-m \ 21 

Distance. 

nriles. 
1-42 
1.47 

2.11 
125 

2.36 
1.59 

1.3s M 

u 
1.85 9 
1.56 $4 

1.40 

1.73 

1.23 
1-32 

1-27 
1.04 

1.6'2 
1.31 

0.98 
1-33 

1-08 
1. -56 



hTme of station. 

Barn Point -.__.___ _ _ _ _  _ _ _ _  
Horse I-Iammock. - -. . . . - -. - 

Fog h i n t  Light.. ..-. ... _.. 

Latimde. 

0 I 0 

8 29 07.57 

8 02 27.21 

37 5; 39.02 

38 05 13.10 

37 55 15.59 

38 G8 l0.n 

8 01 21.20 

37 59 50.29 

37 57 08.94 

33 0.2 03.67 

LoIy’tude. 

0 I ,I 

i5 48 56.13 

56 00 4.2.61 

75 53 37.33 

75 32 07-75 

76 02 09.43 

76 05 47-29 

76 Of2 4 2 3  

75 5S 47.61 

75 59 18.65 

75 M 14.84 

dzimuth. 

0 , I, 

527 07 14 
18 50 41 

139 11 36 
217 00 3 

12.5 12 .% 
164 23 05 

97 41 11 
9 5.3 43 

.__. --._-._- 
I S  0.5 17 
314 46 37 

1.59 0.5 .% 
118 51 11 

119 M 41 
2% 0-1 21 

21.5 06 37 
-253 16 01 

223 27 00 
252 05 56 

Barren Creek. _ _  - - _. - _ _ _  - __.  
Point Pleasant .__--____.___. 

Back azimuth. 

0 I #, 

147 07 32 
193 50 16 

319 08 43 
37 03 03 

395 08 36 
31-1 21 16 

277 33 05 
la9 57 44 

- - - - _ _ - . *  _ _ _ _  
9 05 35 

164 46 57 

3% 04 24 
296 42 06 

3.29 53 30 
lG8 07 32 

35 11 02 
73 19 31 

43 33 31 
72 06 32 

Distance 

-7Ictres. 
2756.0 
299-2.8 

101W.8 
10077 ~ 1 

12631.2 
lXM6.2 

1937.2 
12617.1 

. - - - - - -_.  
4117.5 
3005.9 

10.399.3 
27299 ~ 0 

5591 .a 

6697.5 

1-20S-9 
2363.1 

Distance 

I‘nrds. 
3018.9 
W2.8 

11098.4 
110-20.0 

13878.7 
1233.3 

21157.5 
l379i.i 

. _ _ _ - _ _ _ .  
4363.7 
w . 2  

11372.4 
29a3.5 

6115.0 

9511.3 

13217.9 
2584.2 

Distance. 
-- 

Jviles. 
1.71 
1-66 

6.31 
6.26 

7.89 .p 
. 9-91 

Y 12-02 0 
7.M p 

...-.--- m 
2.76 
1.87 

6.46 
16.96 * 5.41 

7.51 
1.47 o, 

w 



W t e d  States Coast Szcmcp- Geographical Positions. Section IIX-Ch~upenX-e Bay. Sketch C. 

Crane Puint _ _ _ _ _  _ _ _ _ _ _ _ _ _  

Latitude. 
-- 

u I !I 

33 01 47.25 

33 03 33-42 

33 06 28.139 

38 0; 18-52 

38 05 20.38 

38 07 54.13 

8 06 23.27 

3.3 05 04-32 

53 c9 07-33 

33 07 39.67 

Longitude. 

0 , f? 

i 5  19 39.774 

i5  48 3 - 1 8  

75 54 5S.09 

75 49 59.99 

76 00 50.33 

76 03 36-83 

76 0.2 44-06 

76 03 07-79 

i 6  01 24.1.75 

76 21 5-11 

, -11th- ! To station- Back azimuth 
~ 

0 , 
223 36 2.5 
xw '22 03 

218 17 51 
330 52 16 

22s 23 4.2 
119 08 Id 

296 05 19 
218 19 13 

91 03 11 
2tB 56 14 

224 51 OG 
157 10 39 

1% 17 31 
334 06 39 

319 24 40 
'a2 17 46 

X-Iolland.. ._____ ______._____ 23il 11 53 
355 11 23 SolumonEraus ______._____. 175 14 49 

Distance. 

i3!)O)c).0 

11O23.2 
Gw1-3 

11%!3.0 
4750 ~ 3 

10sa.2 
4963.8 

1273G-3 
6s55-2 

m . 7  
10936.3 

7w.3 
29*2 ~ 5 

41%. 3 
5276.9 

7 2 s  -2 
1'2379.5 

36337 -8 
23711.3 

Distance. 

7933 - 1 

1303S.9 
GGO9.9 

12275 - 8 
6194.8 

1190i.0 
W2d. 3 

139.2.3.0 
719G ~ 7 

370.2.5 
11959 ~ 6 

87747 -e 
3217.8 

4556.8 
5770.7 

7969 - 1 
13537 -9 

39731 -9 
25929 -9 

7.41 
3.76 

6.96 
2.95 

6.i7 
3.08 

7.91 0 
4.26 9 

6-80 

4.97 
1.S 

2-61 
3-2a 

2-63 
7 -69 

22.s 
14 -73 

7 3 3  
8 -10 

U 

2.10 p 



Lsticude. 

0 I ,I 

37 52 01.51 

37 47 53.81 

37 47 31.19 

37 42 09.75 

37 44 Z.41 

37 48 51-96 

37 16 32-62 

3i 55 69-44 

37 56 32.46 

37 53 53-83 

$5 49 07.57 92 49 26 
14i %J 17 

13i 21 23 
30 3s 01 

114 -25 46 

75 32 16-55 

75 49 22-37 
],53 3 26 

75 53 15-92 77 22 00 
151 12 20 

i5 53 17.80 l(r2 %2 09 
553 59 16 

75 13 3-31 39 17 43 
el 30 10 

75 59 03.S 

i5 45 21.86 25 06 11 
2292733 

To stacbn- Back &nth 

3 I n 

333 53 51 
67 31 43 

a .  - * - _ -  

2752 43 25 
355 26 09 

317 17 18 
200 33 34 

294 19 55 
3 3 %  

2.57 4s’ 31 
351 12 45 

2*2 48 42 
i 9  01 50 

210 14 16 
261 23 5 

395 24 25 
104 46 37 

205 02 52 
49 23 48 

14413.3 15762.0 
1 3 a i 0 . 4  132.55-7 

14128.0 15778.0 
16334.9 , l d i l O . l  

lSW5.3 
6208 - 3 

9337 - 9 
10258.2 

92P2.9 
6818.4 

17867.0 
li100 -6 

fx33.0 
10996.7 

14243.3 
3920.8 

Distance. 
-- 
Mi&$. 

4.25 
5.57 

-.------ 

8-95 m 
U 

8.67 

8.96 0 
10.46 

9-58 
3.53 . 
5.29 
5.E3 

6.25 
3.w 

10-16 p 
9-83. 

3 s  
6-25 

e3 8.09 + 
2.23 p 



Name of station. Latitude. 

O ' *  
37 5Y 21-93 

37 50 36.16 

37 47 31.61 

37 56 51.16 

37 40 03.23 

38 16 32-&3 

35 11 C7.46 

3?J 08 27.45 

33 02 44-74 

\ \ 

Longitude. 

0 t ,I 

75 42 oao.1 

75 42 14.99 

75 45 08.07 

75 4s m.s3 

75 51 5.s 

76 23 09-17 

76 23 11.96 

76 19 04.11 

76 19 04-86 

Azimuth. 

0 I ,I 

la 42 4s 
29 49 07 

167 40 57 
113 10 33 

€9 53 37 
216 58 10 

295 11 43 
321 15 59 

143 16 
1% 43 07 

lS9 18 32 
22'28 I32 32 

ex1 05 45 
197 14 18 

- - - - . . . - - - 
1s 06 13 
-250 29 9% 

I '  

To station- Back aziluuth 

0 , ,* 
193 41 3.8 
-Xi9 47 03 

317 40 10 
323 CY 3 

269 51 10 
?S 39 56 

I15 15 31 
14-1 17 3.3 

3 3  a9 49 
14 -14 33 

97 26 07 
43 03 25 

81 13 %2 
17 15 13 

- ,... -...--- 
0 06 13 

TO 37 55 

Distance. 

l'nrcls. 
6S51.3 

10414.7 

943.2 
BB.1 

6407.6 
r--r AIo3.1 

8C4-1 ~ 6 
r"u2.O 

1975-2.8 
1561 3.1 

"or, 

19633.3 
3 9 s .  3 

1W4.3 
7999.8 

.-.,--..- 
11554.0 
2%6 -4 

\ 2Ex 

AIi!es. 
3.39 
5.92 

5.33 
4.73 

3.64 
4.41 pa 
4.57 tj 

r) 
4.13 0 

11.23 
d.37 

11.19 
1.75 

6.H 
4.54 

..- ----. 
-6.56 
13 -33 

0 -55 \ XL4B. 



Point Look-in- - -. .. .. 

Damerone’s Marsh - -.._ __. . 

Blntr Point -, . - . - . - . . . I I.. I 

Latitude. 

0 , 
8 03 -x-c6 

8 05 52-3s 

37 53 14.5E 

37 M 3 i - X  

37 56 57.16 

37 43 4S.Z 

37 32 14.23 

3i iio oo-ia 

37 47 37-15 

37 46 55.59 

37 41 16-45 

LoGgitude. 

0 I I t  

76 19 &3-39 

76 19 3 - 7 9  
4 

76 13 CS-30 

76 15 3 - 9 2  

76 20 43-81 

76 16 40.51 

76 18 40.59 

76 14 Z.90 

76 20 26.74 

76 17 32.30 

76 17 43.54 

Azimuth. 
-- 

0 J r t  

1s3 11 34 
253 41 00 

1 s  44 25 
265 1-2 46 

-..__.* ..___ - 
162 57 21 
214 25 28 

193 18 09 
2;G 26 37 

3.58 22 05 
273 20 03 

256 64 39 
254 32 19 

lS9 12 12 
241 53 69 

196 53 42 
263 57 2d 

170 21 21 
2000 42 08 

255 58 15 
is ~2 ia 

To firation- 
- - a- 

Back azimuth 
-- 

0 , It 

0 11 35 
73 49 32 

7 44 42 
EO 21 34 

- _  _..__ -.-_- 
343 55 i5 
31 31 53 

13 10 13 
96 3i 53 

178 -22 21 
93 30 56 

i 7  04 48 
74 55 l2 

9 1.2 37 
62 05 39 

1 G  54 47 
e9 10 39 

350 20 39 
20 42 40 

6 2 2 5 6  
66 09 45 

r 

Distance, ’ Distauci 
.-- 

Nefres. Yards. 
9323.9 101116.: 

21073.9 2351.2 

4 s 4 . 4  I 6 2 s . f  
4osY4.2 2.2849.; 

2GOT7.7 2.3517.E 
2ms9.1 a9435.1 

11011 .Y 12042.2 
2733.1 3083.1 

253232.9 u36i.9 
mm.1 w321.5 

2-1.?49.7 27174.9 
7145.3 7813.9 

6F32.7 6619.1 
2Oi03.7 22640.9 

0Z6.6 9761.9 
31576.3 34530.9 

8362.9 1039.5-I 
3334.3 3919.7 

13893.9 15194.0 
30196.0 I 330-21.4 

Dmtauce. 

Jliles. 
5.f9 

13.10 

3 . m  
ELJ-i3 

--_---.- 
16.20 
16.71 

U 
17-69 p 
6.84 0 

13.65 $4 
16.21 

15.44 
4.44 

3.76 
12-86 

5-55 
19.62 

6.19 
2-23 

06 e.63 q 
ia.76 co 



Unhd Riatea Coast Sun.ey.-Geographical Pos;&s. Gkction IIX-Chesapeuke l3ay. Sketch C. 

8tingay ... ;.. - - - _ -  ._-- -_-. : 37 33 5.14 

Cherry Point __. ... ___. .--. 37 31 00-38 

Gw~nn's Island _._._. . .. .-. , 37 %3 21.76 

3 WOLF TRAP - -. . . . - . . . - . . - . 37 24 00.73 

Xew Pt. Comfort Light-house 

Cape Henry Light-how _ - - _  
37 17 59-06 

36 55 23.63 

Loi~gitude. 

0 I ,I 

76 17 52.62 

76 17 59.04 

76 16 14.63 

76 17 21-72 

76 17 26.91 

70 15 14.82 

7G 14 24-b 

$6 16 22-01 

76 00 11-55 

56 1s 05-63 

Distmce. Distance. 



C O S T  SOCTH OF CAPE 
HENLOPEN. 

Rehoboth Beach - ... ;.. - - -. 

0 I I, 

37 36 44.38 

37 31 13.21 

37 -23 36-87 

37 I 36.07 

37 19 54-83 

33 46 45.11 

38 48 4s-21 

8 42 36.69 

33 41 11.92 

8 38 54.73 

38 37 26.65 

LongItuae. 

0 , ,I 

i 5  5.1 36.93 

75 56 49.79 

75 57 37.14 

76 58 17-76 

76 00 29-21’ 

4 
i 6  04 4-S 
i 5  11 32.41 

75 09 13.64 

75 04 03.73 

75 07 13-34 

75 05 53-24 

azimuth. To station- /Back azimuth 

----.--..--. 
40 50 5a 

344 14 34 

354 30 49 
3da 55 47 

47 18 43 
336 07 12 

324 29 41 
W 52 31 

- 
Distance. 

hfelrcs. 
31F23 - 8 
1MU4 - 0 
30335.4 
4576.5 

3128.6 
9499.1 

21240.9 
13350.1 

_ _ - _ _  - _ _  

_.- 
-----_-. 
10129.8 
11904.0 

10323 ~ 7 
&XI40 - 0 

6236.9 
7483-5 

2335.7 
7433.2 

Distance. 

Ihrds. 
34801 -6 
11596.2 

33173.9 
5004.7 

34161 -6 
103r)7.9 

26509.1 
14599-3 

- - - - - - - _  

- - _ - _ _ _ _  
- _ - _ -  _ _ _  
11070.0 
13017.9 

lP236-4 
8792-3 

6820.5 
8183.7 

2554.3 
8123.i 

Distance. 

diiles. 
1 9 . n  
6.59 

18.85 
2.84 

19.41 
5.w 

15-06 .m 
U 
t) 

F 

8.29 

0 _ _ _ - - - - -  

_ _ _ - - - - -  
__._-_-- 

G.29 
7.40 

6.41 
5-Go 

3.33 
4.65 

1.45 4 
4-62 Q 



United States Coast Survey.-Geographil Positions. &Sectwn IIX-coast South of Cupe Hedopen. 

353 06 51 
310 07 04 

311 48 32 
355 J2 10 

83 P2 X5 
6 03 26 

130 46 55 I 
214 51 10 

40 26 54 
339 25 45 

355 5’2 33 
267 40 05 

39 19 19 
349 43 35 

31.5 36 12 
25G 30 30 

?A2 55 30 
315 23 40 

Latitude. 

0 f If 

’3s 8 49.4: 

35 36 19.55 

8 35 35.20 

8 35 19.12 

38 36 43.56 

38 34 27.76 

8 34 30.26 

8 33 27.57 

38 33 21.39 

33 52 -25-62 

9079.C 
7412. I 

5135.5 
1371.3 

48s7.4 
3954 -2 

3227.3 
3173.0 

2731-9 
5891.1 

2006.5 
1918.2 

2499.0 
1%-3 

2863.5 
1630-6 

1732.5 
2fB2.5 

Longitude. 

0 I I, 

75 03 53.61 

75 03 18-73 

75 03 14.49 

75 06 10.49 

75 04 55.53 

75 04 27.72 

75 03 03.53 

75 04 13.91 

75 03 04-97 

75 0.2 56.16 

\ ?= O4 Oa=j  

Azimuth. 

0 , tl 

91 57 22 
116 48 59 

173 07 19 
330 09 30 

131 50 11 
175 42 13 

263 20 45 
1 s  03 16 

310 45 52 
.a 51 56 

220 26 03 
159 26 8 

l i 5  52 37 
87 40 51 

219 IS 38 
169 43 43 

135 37 03 
96 31 13 

172 55 35 
21 24 

2u2B34 
\ 215 TI 40 

To station- 

Sketch C. 3 
- Q ,  

Distance. 

Yaras. 
5283.9 
4811.9 

9929.5 
8116.6 

5616.0 
1599-6 

46SS.6 
4324.2 

3529.e 
3169.9 

2987.5 
a42.3 

2194.3 
2097.7 

m32.8 
2061 -7 

81 31 -4 
1837 -9 

1894.6 
2933.5 

1706 -6 \ 25155 

Distance. 

Niles. 
3.00 
2 -7‘3 

5.64 
4.61 

3.19 
0-85 

2.66 m 
U 

2.46 

2.01 0 
1.97 

1.70 $U 
3.66 

1-25 
1.19 

1.55 
1.17 

1-78 
1.04 

1-08 
1-67. 

a-97 
1-43 



Holland. __._ _ _ _ _ _ _ _ _  ._.._. 

Hall’s Fishery - .. ._ _ _  _ _  
i Tunnel _._.___ __._ __.. _ _ _ _  ~ 38 30 43.@ 

Losgitude. 

Q I ,, 
75 04 52.37 

75 02 92.15 

75 04 31.23 

75 0.2 46.55 

75 04 31-40 

75 0.2 41.70 

75 06 07-91 

75 03 21.14 

75 05 41.65 

75 04 08.16 

75 06 0-2.14 

&imutb. 

Q I I? 

16a 52 06 
210 20 I2 

175 32 3.4 
134 48 19 

174 05 24 
e29 26 4S 

1.10 47 03 
1;s 29 43 

183 0.2 53 
235 47 33 

131 23 54 
17s 26 37 

2-43 23 26 
204 23 46 

191 44 19 
117 48 59 

170 03 28 
247 34 44 

153 40 3 
190 46 43 

185 0-2 56 
249 13 39 

~ 

Distance. 

Itletres. 
7626.7 
4 m . 9  

6957 - 8 
4102-1 

4969.7 
31% - 3 

4010.9 
5161 -9 

4334.0 
3P2 ~ 4 

3718.2 
‘X327.1 

5561 -2 
a - 3  ~ 7 

4700.8 
4.54.5.9 

3578.9 
w . 5  

5115.7 
6998 ~ 0 

56.51 -6 
2958.2 

Distance. 

Yards. 
8310.2 
5P27.6 

7603.8 
4485-9 

5434.7 
3453.8 

4.2JF.2 
5641.9 

5 ? 6  - 3 
3’359 ~ 9 

4066.1 
4732-0 

6081.6 
6106.2 

5140.7 
4971.3 

3913.8 
4032.5 

5594 -4 
O W . 6  

6150.4 
W8.0 

- 
Distance. 

Niles. 
4.73 
2.91 

4-34 
2.55 

3.09 
1-96 

2.49 .m 
3.21 

3.00 0 
0 

1-91 ? 
2.31 .6‘3 
2.69 

3.46 
3.47 

2.98 
2 33 

2.23 
2-29 

3.18 
3-75 

e3 3-51 ;i 
1-84 4.1 



Urt ited States Coast Surcey- Geogaphical Pesttions. 

Kame of station. Latitude. 

0 I ,, 
33 la 59.5 

s ia 10-41 

33 17 09.07 

38 16 2725 

3s 14 3-66 

38 14 22-a 

3S 12 17.35 

33 12 14-59 

38 09 15.33 

38 09 11.98 

39 04 '53-4 
\ 

Longitude. 

0 I 'I 

75 65 03.01 

76 06 43.66 

75 06 05-77 

75 07 53-05 

75 07 23-63 

75 09 31.67 

75 03 47-98 

75 11 2o:L4 

I 0 *.TI 
75 10- 

75 14 33-14 

76 11 51-49 

Azimuth. 

0 , I: 

!?91 30 45 
154 33 32 

193 37 01 
23 57 6 2 2  

2M !xJ 01 
154 06 50 

208 05 42 
214 00 81 

204 52 23 
166 01 33 

252 10 33 
211 44 55 

161 34 32 
202 55 12 

2f.2 40 25 
213 51 23 

162 56 10 
199 41 09 

269 19 44 
219 57 4'2 

153 48 2s 
\ 1%5s19 

w 
J Section IIL-Cmst South .f Cape Heiilopn. Sketch C. 

Distance. 

L'etres. 
3a. 4 
2Y51.4 

4231 -9 
2768.5 

3Fi8.9 
2102.6 

5S.8 
2WO.% 

4555.5 
2960 - 7 

5269.9 
4555.3 

3993.3 
3266.1 

3705.2 
473.8 

5731.3 
5960 - 1 
6394 - 1 
7306.e 

8919 -* 
\ 8440. 

Distance. 

lirrd.9. 
4334.3 
3227 -6 

4671.6 
'JO2i.G 

4093.1 
2299-4 

3929.2 
3171.6 

4931 -8 
3237 ~ 7 

3ji5.9 
4981.6 

4367.5 
5 i S .  8 

4051 ~ 9 
51a.2.2 I 2.93 

1 
6322.3 , 3-59 
6317.8 j 3.70 

1 
69s2.4 \ 3.97 

1 
7999.3 \ 4.54 

9753.9 , 5.54 , 92N-5 \ 5.5% 

- 0 j  
3istance. 

Niles 
2.16 
1.83 

g.65 
1-74 

2:B 
1-31 

2:?3 
1.80 

U 
2-83 0 
3 - 8 4  9 
2.03 
2-83 ' 

2.43 
3-27 

2.30 



6 

Xameof scation. i Latimde. , Lolyltude. 

0 I n 0 I ,I 

BigBqPoidt _ _ _ _ _ _ _ _ _ _ _ _ _  3’3 01 56.5‘2 

Pope’s Island Beach _ _ _ _  _ _ _  _ ‘  8 01 21-23 

Hardy’s Hole bland. _ _ _  - - -  - 1 33 01 32-73 75 18 56-51 

Lonesome _ _ _ _ _ _  _ _ _ _ _ _  1 37 58 45.79 ’ 75 16 48.12 

75 16 33-20 I 
I 
I , 
i 

75 14 23.73 
I 

I 

1 
snead _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ +  37 ;a 13-18 , 75 B 51.43 

! i 
Assatewe light-house (vane)’ 37 54 37-92 75 21 03.64 

i I 

Taylor.. - - - - _ -  ______.___._ 

Assateague l i g h b b  (e-, 37 54 37.2i , 75 21 03.69 

I d . 1  I 

I 

37 52 32.34 ! 75 29 23-11 

Azimuth. 

0 I I, 

270 4.2 26 
204 03 57 

209 55 36 
150 05 38 

2i7 29 27 
235 57 55 

151 29 32 
215 46 8 

26G 16 57 
2% 48 11 

1-N 08 P2 
219 07 43 

131 08 14 
219 oa 17 

239 50 33 
179 57 42 

272 24 47 
2w 2.2 35 

96 53 59 
43 26 04 

16.3 43 59 
224 63 57 

lack azimuth. 

0 I 0 

93 45 36 
24 05 26 

29 57 10 
330 04 03 

97 32 15 
26 59 03 

3 3  23 13 
5 48 07 

E6 22 31 
56 32 26 

314 0.3 25 
39 10 20 

314 05 17 
33 10 51 

59 53 3L 
5 9  57 41 

92 27 00 
26 24 48 

276 48 54 
u a  23 w 
348 43 26 
44 05 46 

Distance. Distance. 

Mdres. Pkrds. 
4416.4 E176.0 
86G9-3 9470.7 

7549.5 8255.3 
7440.2 8136-4 

6709.7 7237.5 
6357.6 6932.5 

~~ 

L..- 

6559.3 7173.1 
60553.3 65546-9 

13295.0 14329.2 
EO91.5 13222.9 

97S52  3EI.U-9 
9d81.2 10835.8 

97~4.~6 ir1700.2 
9S9.8 lW:15.4 

8113.6 839 .4  
10835-7 119Q.4 

5307.1 S93 .7  
119352-7 13016.5 

1.2176.4 1335.5 
73i4.7 8OG4.d 

4321.8 5E3.0 
6 3 0 - 1  656.8 

Distance. 
-- 

Niies. 
4-65 
5-33 

4.69 
4.62 

4.17 
3.95 

4.08 .m 
3.74 

8.26 0 U 
7.51 z) 

6.08 *W 
6.14 

6.08 
6.14 

5 - 05 
G -76 

3.20 
7.39 

7.57 
4-58 

Qa 3-00 q 
3.30 



United Slates Coast Sii1.cey.-Geographicrrl Positions. 

I Kame ofstiltion. 1 Latitude. j Longitude. I Azimuth. 

0 , ,/ 

75 31 4'2.59 
0 I I, 

210 04 07 
257 21 54 

75 30 29.70 150 43 55 
j 310 40 49 
I 

75 32 48.73 1 198 54 45 
; 215 37 cx5 
I 
I 

73 31 50.46 ' 203 5'2 09 
; 154 00 41 

75 M 4i.80 2-16 2.j 8.1 

75 33 53.52 

75 36 523.70 

75 34 46.62 

i 5  33 14-48 

210 41 22 

I61 11 52 
234 13 57 

208 26 03 
2 7 2  06 11 

I50 31 23 
19s 55 33 

208 51 00 
266 50 01 

136 24 17 
195 4 i  36 

2P2 25 18 
, 269500s  

To statim- Back azimuth 

0 t ,I 

30 05 29 
i 7  23 40 

330 43 10 
30 41 50 

18 55 25 
65 33 31 

23 5.2 59 
331 GO Gd 

G.5 27 12 
3.3 -1-2 35 

314 10 59 
21 15 l2  

28 Zi 09 
92 07 46 

330 30 21 
16 56 0.5 

23 32 05 
SI3 5'2 03 

316 22 40 
15 48 07 

32 26 23 
89 32 41 

Distance 

Net.-es 
m9.1  
4336.: 

3648.1 
4799 - t  

4990.t 
373.1 

4883.1 
3233 4 

4773.1 
5708 - 4 

45Si.O 
5332-8 

5187.8 
s o 5  -2 

5081 -2  
4476.6 

53iO ~ 1 
51032-3 

5637 .i 
4511.1 

4e29 -f 
Q59 _' 

Distance 

Yurds, 
(113.4 
4i41.E 

398G.I 
52-18.! 

5457.t 
4UF'J.E 

5310.1 
557.i 

5219.5 
G212 ~ 2 

5344.3 
8015.9 

5673.2 
41f32.4 

5556.7 
48955 

592.6 
5579.7 

6132.4 
4933 -2 

3281 2 
706'3.' 

* *  

Di.stance. 

Niles. 
4.08 
2.69 

2 -27 
2 $3 

3.10 
2-32 

3.03 
2.02 

2.97 0 
3.55 

3.01 .W 
4-33 

3.22 
2-37 

3.16 
2-53 

3 - 3  
3.17 

3-49 
2 -80 

3.00 
4.01 

W 



Xme of station. 

S. end. 
s. end. BODIS'S ISL'D BASE 

Ronnoke Xarehe? ._____ _.__ 

Bodie's Island, Astronomical 
station. 

Pcwell'a Point - _ _ _ _  _ _  _ _  _ _ _  

htitude. 

0 I I ,  

35 53 56-56 
35 46 ;u.c;Y 

35 48 44.59 

35 47 31.30 

35 55 14.41 
tt ;* 

35 5 6  06.0a 

36 00 10.93 

36 (13 23.93 
I 

35 57 23-77 

36 04 13.83 

Longitude. 

0 , I ,  

:. 0 35 32.9ii 
0 s3 25.4; 

0 29 19.a 

0 39 '27.53 

0 31 23-83 
* I' , a* 

0 24 26.C3 

..r 

0 27 5.91 

0 26 57.95 

0 23 *2-1E( 

. 0 23 26.73 

Azimuth. To station- Back azimuth. 

3 6  27 06.9 

41 15 1.2.3 
91 24 19.4 

253 22 17.5 
333 s 24.a 

111 32 16.5 
190 01 51.2 

131 33 03.1 
GY 20 00.1 

1.2.3 11 02.5 
21.2 12 41.6 

195 50 11.2 
141 50 49.7 
170 47 C3.9 

53 06 15.0 
138 4 4 J U  

140 47 35-1 
le2 44 55-7 
174 25 09.4 
loa 43 26.4 

Distante. 

hlefres. 

1os41.5 

13418.0 
13700.3 

1 5422 ~ 6 
13252.3 

- - _ _ _ _ _ _ .  

ioirm 
1 7 d Z . 0  

1273.2 
11191.2 

6743.4 
8320.1 

13931.3 
11553.8 
5932 ~ 3 

€576.2 
3165.7 

12493 .6 
1.-G(il.d 

93x8. 0 
IW*G 2 
15358.7 
5578.5 

Distance. 
-- 

ms. 
- - - - - - 

6.735 

8.Z3 
8.51 

9.58 
8.23 

6.W 
w 

11-03 l j  

9.61 I) 

P 4-18 

0 

6-95 

5-54 

8-65 
7.17 
3.69 

5.52 
1-97 
7-76 
7.w 

6.12 
7.95 co 
3.17 - 0.48 03 



- 
I 

Kwue of station. , Laiitucte. , Longitude. 

i 
0 I fl i O " '  

Tillet. ._____________.____ 36 OF 04.40 E. 0 20 29-33 
I 

Palmetro _____. ._____ _ _ _ _ _ _  5 59 42-31 E. 0 02 33.47 

To srarion- I 

~ 

A7iinth. 1 

0 , ,, 
346 34 33-9 
315 32 43.2 

2.3 46 06.2 
197 23 16.8 
219 3.5 45.5 

273 5S 07.2 
23 17 21.9 

81  54 23.E 
"SI) 5s 10.8 

3G9 (E 09.7 
219 47 41.3 

20.2 3') 43.8 

Back azimuth. 

0 I r ,  

166 36 03.8 
135 3ti 54.2 

7s 51 58.8 
17 21 M.9  
3 39 1.5-0 

9-1 03 2 i - 5  
5.4 21 24.9 

151 55 2G.2 
101 ti6 11.1 

129 08 03.8 
ci3 32 $2-5 

22 33 E . 6  
31 b5 21.5 

162 3' 9.2.2 
71 68 37-4 

357 13 31.0 
33 57 13.5 

Distance. 

Mctm 
l(i19-1.5 
15252.c 

1323.4 
14533.9 
1377.6 

13692.6 
22114 .o 
17049.6 
26i55 - 0 

19105.1 
1378.0 

17050.9 
12631.5 

19701.6 
10957 .6 

mxi. 1 
'20591.1 

lr9352.5 
15707 -5 

1107'2.I 
9323.' 

Distannce. 

YU'ardS. 
lEJ3'3.1 
1GG79.1 

16757.2 
1 3 S . 8  
15bC6.d 

149i3.8 
21'216.0 

21.2-20.8 
1473.1 

166-4-1.9 
226% - 1 

1WG ~ 3 
l.W*l 

lXW-5 
11992 -9 

1315.2.1 
22518.2 

2MM -6 
171i7 -3 

13570.4 
lG.rn1.1 

w m 
- &  

DistKuce. 

Mites. 
10.24 
9.47 

9.51 
9-G2 
a.56 

l;:;: F 
12-05 u 
%E59 
12.ti9 P 

8.37 9 

10.59 
7.m 

7.94 
G - S l  

7.48 
12.59 

11 -43 
9 -77 

10 -61 
5-79 



I 

Kame p f  station. , Latitcde. 
i 

0 I I1 

3~ n i  B X J ~  

35 58 4'2.49 

35 57 33.92 

33 00 22.09 

36 56 54-13 

33 00 42-13 

5 56 11-%5 

5 SI) K . i 9  

s 00 12.01 

Longitude. 

0 I ,, 
P.0 16 23-29 

0 1.1 07-41 

0 18 00.47 

0 19 21-07 

0 w 40-85 

0 23 32.s 

0 26 5x90 

0 29 43.66 

F.0 29 42.43 

Azimuth. 

95 45 n6.1 
15x2 I:: 27.3 
12'4 53 39-5 , 

31 G7 (r3.9 
a1 3 35.9 

i2 %3 49.3 , 
141 59 50.8 
193 69 13.9 

er 38 08.4 
150 22 25-G 
132 33 22.1 , 

Distance. Distance. 

YUTd.9. 
9303-3 
7940.6 

1130.8 
6335-0 

8165.6 
6793.4 

5434.3 
6144-3 
936.5 

11'200. o 
11&!3.3 

6763.9 
E793.6 

110952 

1ow.o 
%i5.6: 

i r a i  .B _-- r a 2 . 1  
'3907 -0 

10171.1 
9 a . 9  

11211.7 

listance. 

Miles. 
5-23 
4-51 

6.53 
3.73 

4-63 
3-85 y 

3.49 0 
5.33 $3 

6-36 9 
6-64 

3.84 
5-00 
6-30 

6.08 
2.13 

6.04 
4.29 
6.63 

3.C8 t, 

5.77 p& 
5.33 UJ 
6.37. 



Sxme of statim. Laritntle. 
-__L 

c , ,* 

36 63 cs.01 

33 58 43.56 

33 09 47.44 

s5 57 34.7'7 

35 57 3s.m 

36 07 1.2.08 

36 09 56.19 

36 09 oa.01 

35 59 31.41 

\ 36 o? 45-6: 

Longitude. 
-- 

Q , ,I 

K.0 27 51 .3  

€2.0 19 1 0 - a  

0 16 53-64 

0 14 27.93 

0 10 24-53 

0 19 22.03 

0 13 07.45 

0 Od 03.39 

0 06 54-80 

E. 0 04 1-i -7: 
\ 

0 I t, 

112 01 1o.e 
1'73 (Id 23.2 
217 03 56.5 

.m2 2" 2.3 
8 13 3 

212 16 44 
li.3 53 21 

257 23 16 
29 53 21 

ED 53 29 
44 11 oa 

272 53 19 
.zs5 33 07 

25.5 31 33 
4iF 19 19 

177 51 32 
82 \)3 '37 

359 $3 50 
31.2 ca '2-2. 

183 55 55 
W6 29 18 

Dimmco. 

Xetres. 
lLb5.3 

11 :i9D. 3 
4430-6 

- 1  

16955.5 
1373 ~ 3 

23117.1 
2Oi39 -8 

9 3 9  - 9 
16127.1 

10941.6 
23174.2 

1S09.3 
F2i87.7 

1%23 -0 
2Z3iF.3 

le578.1 
10712-3 

16335 .G 
H069 -4 

15P% -4 
9x9 .I 

Distance. 

lirras. 
7 7 3  -0 

P2137.8 
ld93 -9 

17558-9 
13011.d 

23597.2 
2"i 13.3 

10.263.9 
19S23.3 

11955.G 
23776.3 

-29459.9 
21917.7 

13910.2 
24-m ~ 9 

23316.5 
1 1 7 a  - 7 

li593.7 
l t i j j t j  3 

16533.5 
104'39 .F 

* m e s .  
4.44 
6-S9 
2.73 

9.97 
8-52? 

14-54 
12 - 90 - u  
11.23 3 
5.83 0 

6.79 9 
13.50 

11.6'5 
14.15 

7.90 
13-03 

11.51 
6.64 

9 -59 
10.69 

9 -39 
5 -91 



Xame of station. 

Jaeoek’s Point. _ _ _ _  _ _  - - - __. 

Latitude. 

0 / ,I 

35 59 27-55 

35 59 40 62 

36 07 23.59 

36 06 58-35 

36 05 24.44 

35 59 14-02 

35 58 25.94 

26 04 49.48 

35 5 4  19.81 

35 57 16.12 

35 56 44.25 

Longitude. 

0 I /, 

1. 0 03 21.99 

0 01 13.60 

:. 0 01 4225 

r.0 01 10.81 

0 07 16-27 

0 00 27.46 

o 04 16-13 

0 11 32.24 

0 04 56.53 

0 10 54.52 

V.0 07 31.94 

AZiUlUth. 

0 / ,, 
1% 11 2G 
147 35 5G 

197 07 oa 
159 42 18 

57 20 50 
354 57 15 

304 56 04 
12 23 57 

266 15 52 
321 11 30 

1% 09 41 
154 23 50 

160 41 55 
197 01 22 

3 3  31 49 
263 44 12 

1-10 30 39 
200 36 30 

173 59 41 
257 37 31 

100 57 51 
154 45 48 

To station- Back azimuth. -- 
0 , // 
5 11 58 

327 33 G3 

17 08 56 
339 40 41 

237 18 56 
174 54 45 

121 56 45 
152 23 45 

86 19 15 
141 15 07 

318 05 41 
3554 23 13 

340 43 09 
17 03 29 

123 40 56 
E3 50 06 

32.2 26 47 
20 33 31 

35.3 59 10 
77 41 01 

230 55 52 
3 3  43 18 

Distance. 

Metres. 
16414.9 
13693.2 

15648.2 
1 1 S . 3  

5768.7 
1W3.5 

2160-0 
2391.1 

8645.9 
14715.6 

15331.6 
1 m . o  
13663.8 
14056.0 

16762.7 
15121 -6 

15569.1 
14581.2 

1’2648.2 
9iai.4 

5171.3 
14994 - 1 

Distanee. 

Yards. 
l a 5 7  - 3 
14974.5 

17106.9 
14;w)B.4 

6308.5 
15609<1 

2362 - 2 
2614.8 

9.154.8 
1W2-6 

16766.1 
15212.5 

14942 ~ 3 
15393.0 

20518.3 
1Gj36.5 

17025.9 
15945.6 

13B1.6 
1WJ40.6 

5655.2 
16397.1 

__ 
Hstance. 

ivies. 
9.57 
8-50 

9.51 
7 -39 

3.58 
8-e? 

1.34 

- 

1-49 u 
5.37 0 
9.14 9 
9.53 p 
7-50 

8.M 
8.71 

11-65 
9.40 

9.67 
9.05 

7.85 
5.70 

w 3.21 00 
9.31 



Kame of station. Lotituda 

0 I 11 

V.0 03 53.82 

0 03 07.79 

0 24 50.59 

0 25 04-02 

0 16 09.B 

0 11 16.58 

0 18 34.99 

0 15 19.05 

0 17 04-27 

A.0 21 16 05 

Azimuth. I . To station- 

0 I I I  

342 F2 33 
73 P2 11 

i 9  C8 92 
346 40 47 

47 23 23 
14 13 09 

41 08 15 
11 30 48 

310 04 05 
251 49 27 

40 35 37 
341 22 36 

IC7 26 17 
2il3 04 56 

121 10 12 
164 03 

145 18 32 
1.33 17 14 

156 os 43 
2005642 

Back azimuth 

0 I I1 

I62 24 15 
253 10 11 

259 05 56 
1% 41 58 

227 20 29 
1% 11 55 

221 05 32 
191 29 44 

130 06 15 
54 52 &2 

220 34 31 
161 23 39 

347 25 46 
23 02, 13 

301 07 47 
344 0-2 44 

3 .  17 08 
8 17 33 

3330722 
%a 57 44 

Distance. 
w- 

JfeMet7e.s. 
13647-6 
5310.6 

W . 9  
13016.2 

9973.4 
2230.7 

106‘23.0 
13719.6 

72FS ~ 8 
w3.iu.4 

4358 ~ 6 
8391-8 

moo. 9 
t307.1 

ra9.0 
S 6 . 6  

m 3 . 1  
7116. I 

a 7 0  - 4  

-.-r 

, 7m.1 

Distance.. 

Yards. 
14924.6 
5807.5 

6921 -0 
14234-1 

10906.9 
13757-9 

11617.2 
1500-2.9 

7k.3.4, 
8286.1 

4766.4 
9177.0 

6562.4 
’ 9193.7 

7933 .? 
6404 ~ 6 

6671.0 
7581 .S 

9262 -9 
8347.3 

% - a  
Distaace. 

.Mili[Cs, 
8.47 
3.29 

3.93 
8-08 

6.20 
7 -8-2 

6-60 
8 - S  0 
4.48 
4.B-  

4.21 

3-72 
5-22 

4 -50 
3-63 

3.90 
4-42 

4-N 

F 
0 

2.70 9 

5 -26 



Name of station. Latitude. 

36 11 43-24 
E 

36 E 34-10 

36 14 13.17 

36 I2 29-33 

36 11 46.19 

36 09 21.63 

36 11 24-27 

36 10 32.39 

36 10 29.26 

36 12 56.16 

Longitude. 

0 I i c  

76 I I 2J1.9' 
c. o 06 4 a . a  

o ca u . 4 3  
.- 

0 08 a-23 

0 05 50.47 

0 O6 49 I1 

0 07 56.41 

0 10 04.43 

0 12 23-04 

0%' 16.30 

I. 0 04 21.15 

Bzimnth. 

0 I It 

38 43 24 
%a 43 17 

10 P2 46 
63 252 11 

353 56 40 
311 16 59 

196 43 F9 
263 04 34 

173 44 49 
243 38 00 

159 19 29 
193 21 13 

40 1.5 07 
97 53 45 

71 53 49 
115 16 31 

210 52 46 
164 00 43 

230 21 07 
233 24 18 

TO a t ion-  Back azimuth. 

0 / It 

158 44 07 
101 53 11 

1!M 0.2 20 
212 21 01 

173 56 51 
131 ia B 

16 49 32 
m 06 19 

5 3  44 38 
63 39 10 

339,18 49 
1'2 21 43 

220 13 51 
277 51 49 

251 51 11 
283 13 13 

30 53 41 
344 00 27 

110 21 58 
532534 

Distance. 

M d m .  

5137.2 
12289.6 

M50 -6 
3372.4 

4644.0 
4627.2 

334.9 
447.8 

4557.5 
3326.6 

4762.5 
6073.2 

4952.2 
495.4 

7011.5 
8648.0 

4483.8 
21a .4  

2379.5 
3933.1 

L 

Distance. 

Yards. 

5617.9 
14095.7 

7054 -2 
3637 -9 

5078.5 
5060.1 

3657.9 
W . 0  

4933.9 
3637.9 

52ca 1 
6641 -5 

5666.5 
9457 -2 

5415.5 
5337.3 

4903-3 
26'97 - 1 

2tie2 1 
4355 8 

Distance. 

&f&. 

3-19 
0.00 

4.00 
2.09 

5.89 F 
U 

2-87 

2.07 0 
2.56 

2-83 y 
2.07 

2.95 
3.77 

4.35 
5 . n  

3.07 
3-06 

2.78 
l.TJ 

e3 
2.48 ..f 
1-43 00 



UGted Slates Coast Swuey.-Geograpkical Positions. Sectim IV.-Paspiotank Ricer. Sketch D. 

- 
Name of station 

Y 

Poole’s Point _ _ _ _ _ _  _ _ _ _  _ _ _ .  

Bell’s m * . - - - - - -. - - 
Glover’s Point . _ _  _ _  _ _ _  ___ .  

-. 

Dozier’s Mill _ _ _ _ - _  _ _ _ _  _ _ _ _  
Brick House Point -. - - - ._ _ _  
Amon’s Point. - - - - - _. _ _  
Cobb’s Point _ _ _ _ _ _  _ _ _ _ _ _  _. 

Hospital Pofpt. 

Forbes’ Mi. -. - _ _  -. - - - _ _  
Elizabeth City Market Kignal 

- - - -: - .a 
e .  

TO s h t i w -  Back azimuth 
-- 

0 I I* 

Bluff Poiut ( I ) - -  -. __-. ___-_. 132 35 04 
Wiler’s Point ___.____._____. 81 06 37 

Poole’sPoint ____._________. 219 33 23 
Niller’sPoint ___..__-_.____. 141 43 14 

Poole’a Point ____._________- 154 10 58 
Bell’s Mill .-___. ..___..____- 85 24 56 

Glover’s Point _. _._ _ _ _  .___- - 204 43 54 
Bel l ’ shI i l l______.__________.  144 43 11 

Glorer’s Point _ _  ..___. .____. 119 44 52 

.. 

Latitude. 

0 I >, 

36 13 532: 

36 15 19.54 

36 15 1034 

36 16 48.76 

36 15 49.S 

36 17 21.86 

36 17 14.26 

3a.7 43;90 - ,.* 

36 17 34-92 

36 17 57-3t 

Longitude. 

0 I n 

2. 0 03 5 6 9  

0 05 24.57 

0 03 10.91 

0 04 06-i3 

0 01 46.52 

0 01 38-30 

:. 0 00 00.63 

r;o 00 2?@ .. - .  

0 00 56.66 

a a1 41.7~ 

. -  
Azimuth. 

0 I I/ 

312 33 57 
261 05 07 

39 39 15 
3 1  4‘2 35 

3 3  10 31 
2 6  23 37 

24 49 27 
324 47 25 

299 44 03 
242 35 47 

355 51 25 
285 Y2 25 

2G4 29 59 
314 31 36 

327 17 20 
2823906 

251 43 43 
2.94 00 15 

301 32 13 
281 51 QL 

Distance. 

Metres. 
S 5 l . f  
s 0 . 2  

3430.3 
2605.9 

2636.3 
3347.3 

3325.4 
3365.5 

2426 - 1 
3944.1 

m2.0 
3844 -4 

2448.4 
3707.5 

1085-9 
3099.1 

W.1 
1565.0 

1318.5 
2009 -5 

’316- 

Distance. 

Yards. 
4‘21.2.2 
4210.4 

3751 -2 
2849.7 

2893.0 
3660 - 5 
3527 - 2 
3630.4 

2653.1 
4313.1 

3107.9 
4204.1 

2657.5 
4054.4 

1187.5 
3339.0 

970.1 
1711.4 

1441-9 
2197 -5 

\ 411.1 

D i c e .  
-__ 

hfilcs. 
2 39 
2.39 

2.13 
1.61 

1.63 
2.07 

2.06 
‘un 

2-09 t, 
1-50 9 

P 

0 

2.45 

1-77 
2.39 

1.52 
2.30 

0.67 
1 -!a 
0.55 
0-97 

0.81 
1.24 

0 -23 



Kame of station. 

z?!. I 2g.q 
0 I f l  

+.$ ' 
36 07 14.24 'W.0 09 24.15 

I 
1 

36oaOs.G; 008s.34 

1 
36 08 17.02 1 0 11 00.01 

I 
I 

36 07 51.75 [ 0 11 47.90 

I 
36 08 37.15 / 0 1'2 41.57 

i 
i 36 10 38.24 , 0 13 35.27 

i 
36 10 30-64 i 

36 11 03.55 j 

0 15 04.26 
j .  

0 14 24-25 

36 11 33.53 iW.0 15 51.18 

AZiKUllth. 

0 I If 

316 36 06 
232 33 w 

37 01 54 
3380220 

308 54 16 
275 33 34 

2.57 49 01 
236 57 01 

316 11 43 
233 43 09 

340 12 50 
313 15 59 

2635828 
314 25 51 

3LX2 23 17 

To station- Back azimuth. 

0 I I,  

136 37 2% 
1053 36 22 

217 01 26 
1% 03 07 

I285512 
95 34 59 

107 50 26 
56 57 30 

136 12 14 
103 44 09 

160 13 22 
138 17 30 

134 83 59 27 21 15 

122 28 46 
224 31 18 

148 50 19 
113 04 07 

9 3 8 0 9  
64 29 44 

~~ 

Distance 

Metres. 

4656.5 
w . 7  

1984-9 
5357 - 1 

3080-5 
3609.0 

3775.9 
1428 - 4 

1938.5 
2613.5 

3957.2 
58% - 3 

2236.1 
4995.5 

1452.9 
1423.0 

2265.4 
2356.5 

2298 -2 
2388.4 

Distance 

Yards. 

5092.2 
9278.6 

2170.6 
5833.3 

3368.7 
3946.6 

4129.2 
1562.0 

2119.8 
283.0 

4327.4 
6376.9 

2445.3 
5462 - 9 

1558.9 
1556.2 

2477.4 
2579.2 

2513.2 
2611.9 

Distance. 

M i .  

2.89 
5.27 

1 2 3  
3.32 

1.91 
2.24 p 
2.34 
0.88 0 

? 
1-20 
1.62 ?3 

2.45 
3.62 

1.38 
3.10 

0.90 
0.88 

1.41 
1.47 

1.43 8 
1.48 v) 



Sketch D. 

. + ‘ - 1  Latitude. Name of station. I 
8 .. 

Longitude. 

0 f ,, 
w.0 01 4-97  

E. 0 00 07.31 

iv.0 00 52.52 

0 02 49.57 

0 e2 19-02 

0 03 23.32 

0 03 29-77 

0 04 46-62 

0 04 36.83 
1.- .*.. I. 

R.0 05 12.12 

Aziimuth. 
-- 

0 I I1 

343 14 -55 
276 19 05 

62 45 14 
4 39 :35 

11 31 32 
309 36 27 

524 09 43 
291 55 39 

29 25 37 
340 20 04 

3% 09 57 
2663556 

354 51 27 
313 51 02 

317 43 35 
2342358 

14 54 36 
310 09 58 

309 46 23 
333 40 47 

To station- Back azimuth 

0 I ,I 

163 15 05 
96 20 05 

242 47 34 
18-4 39 36 

191 31 21 
129 37 02 

144 10 41 
111 56 48 

299 25 19 
160 20 44 

146 10 17 
863634 

174 51 31 
133 51 44 

137 44 24 
104 29 43 

194 54 31 
130 10 36 

1.29 47 23 
158 41 02 

Distance. 

ivetns. 
1’369.5 
2565.7 

2195.9 
2248.3 

22s7 - 9 
1941.7 

4-215.6 
3154-6 

1551.3 
5069.6 

1515.0 
1609-7 

1801 -6 
2432 - 1 
3095.2 
1983 - 2 

93.3 
2192 -7 

3322 -7 
1753.0 

Distance 

Yards. 
14%-E 
W5.E 

2401.4 
24S.i 

250.2.G 
2123.4 

4613.9 
W9.E 

1699.7 
5544.0 

165G.8 
1760.3 

1970.2 
2681 -6 

W . 8  
2168.8 

1039.2 
2397 -9 

3639.1 
1917 .(I 

, 

co 
(0 

- 0  
IstRnce. 

h6k-S. 
0% 
1.59 

1.35 
1.40 

1.42 
3.21 

2.62 
Y 

1-96 0 

P 

0 
0.97 
3.15 

0.94 
1 .uo 
1.12 
1.52 

1.92 
1-23 

0.51) 
I .f6 

2-07 
1.09 



Xame of ststion. 

35 56 07.49 

35 57 15.93 

35 55 33-68 

Latitude. Longitude. 1 -  
' 0 16 14.17 

0 10 13.46 

0 15 13.98 

35 53 15-35 

35 52 12.71 

35 53 44.18 

Azimuth. 

0 t I, 

172 52 17 
231 22 23 

80 59 19 
107 42 05 

202 (16 46- 
346 58 36 

16!! 06 08 
862506 

Pa 02 30 
179 42 09 

141 14 21 
115 19 23 

164 44 32 
156 59 06 

306 44 03 
247 34 3a 

63 17 30 
139 55 33 

.296 22 42 
21 @2 23 

0 11 52.68 

0 08 45-96 

0 E2 29-22 

To Btation- Back azimuth. 

- 
b I t r  

352 52 05 
5424% 

263 & G6 
287 38 40 

22 06 53 
166 58 55 

342 05 41 
266 252 23 

307 00 07 
3594209 

321 12 24 
293 17 43 

314 43 40 
3365827 

26 45 13 
673627 

343 15 19 
319 .54 32 

116 23 59 
201 01 51 

Distance 

- _  

Netrcs. 

4136.2 
6S70.1 

9196-2 

737.4 
3511.0 

3157 -e 
6755.8 

7669.4 
4514.3 

7988.6 
4967.6 

8393.7 
4533.9 

6634 -2 
m . 2  

6269.6 
4058.1 

3693 - 6 
3827.9 

Distance - 
Yards. 

4523 .a 

91 36 -2 

7513.6 

10056.7 

806.4 
&39.5 

4109.4 
7337 -9 

8387.0 
4936.7 

?7aS.l 
5432.4 

9179.1 
4744 - 9 

7255.0 
5540.2 

e56.2  
4437.8 

4039.2 
4166.0 

- 
Distance% 

- 
B-ide-s. 

2.5? 
4.27 

5-19 
5.71 

0.46 F? 

!2 
4.20 x 
2-18 

2.33 

4.76 $+3 
2.79 

4.96 
3-08 

5.21 
2.69 

4.12 
3.14 

3.89 
2.52 

2.29 g 
2-37 e. 



&&ed Sates Comt Suruey.-Gmpaphical Pos&ms. Section IF?-Alligator Rim. Sketch D. 

Name at station. 
-- 

Lotsignal ,-...... (. .....- - -  

x..-...-..,........~..... 

F --... .......*. -......--- 
P-...  ...............-._.. 
P -..,--.. .-.,, , p  ......._ 
w -... -.----. -... -....... 

.. 

cyprea~ Point ____._... _ _ _ _  
FrJingPi~~--..-...........i 

Latitude. 

p I I C  

35 48 05-82 

35 51 01,43 

35 50 29-74 

35 58 04.02 

35 49 35-17 

35 49 39.53 

35 43 44.31 

35 (5 00.98 
I 

G .-.,...... ._... --..I 35 46 57-99 I 

LongitucZe. 
- -_ I 

0 I N 

5. 0 08 24.76 

0 07 44.20 

0 12 2.7.79 

0 11 50.12 

0 12 L2.17 

0 07 44.8 

0 2 1  48.09 

0 08 39.35 
- 
o ii,ii.& 

. 3 ' '  

0 12 13-39 

E. 0 12 16.9 
i 

Azimuth. 

0 t N 

183 5!3 37 
W3 39 26 

236 2.7 48 
5043553 

54 00 17 
119 42 19 

3.5 05 19 
93 19 41 

64 16 34 
133 11 23 

3223 05 51 
si 31 20 
144 34 29 
180 47 Oa 

180 $'2 56 
176 20 02 

1-54 44 54 
1;?9 46 58 

560926  
n o  @a 41 

58 40 10 
, U % W M  

Distance. 

dldns. 
7626.2 

10872.0 

7476.0 
'148.2 

7541.6 
6407.2 

8968.6 
4627.8 

6337.7 
7095.9 

9113.6 
6349.6 

7863.2 
8'354.6 

13306.8 
6710.1 

9% - 4 
4952.4 

6473:O 
81W.O 

6401 
\ Q'33.' 

Distance. 

Yutds. 
8339.8 
11B.3 

8175-5 
8134.2 

8.247.2 
7006.7 

9807.8 
5060.8 

6933.7 
7759.9 

9966.4 
6943.7 

8599.0 
9136-3 

14551.9 
tT244.4 

10744.8 
5448.6 

7078 -7 
6679.5 

7wo .F 
987% : 

w 
- i8 
Xstanoe. 

Miles. 
4.73 
6-75 

4 =64 
4.m 

4.68 
3-93 

2.88 

3.94 0 
4.41 ? 

3.95 

4.89 
5.19 

8-27 
3.55 

6.10 
3.10 

4-03 
3.80 

3 -99 
3 -91 

- 

5.57 9 
tj 

5.66 $0 



Name of station. - Latitude. 

0 I /# 

35 45 20.33 

35 45 52.33 

35 42 12.18 

35 43 31.81 

35 42 28-19 

35 43 55-42 

35 41 24-00 

35 42 18.91 

35 41 32.24 

35 43 55.08 

35 40 14.11 

LOq$tuae. 

0 , I ,  

I. 0 11 56-33 

0 08 21.93 

0 08 52.72 

0 09 07-36 

0 os 29.96 

0 09 03.36 

0 09 12-09 

0 11 17.12 

0 11 00.73 

0 11 36.03 

:. 0 10 29.73 

Azimuth. 

0 I If 

830842 
133 5u 38 

224 17 43 
318 11 26 

176 16 59 
240 00 18 

165 35 55 
277 59 33 

18.2 51 24 
249 43 47 

163 19 46 
289 32 45 

172 58 13 
220 38 55 

61 42 23 
141 33 20 

82 41 34 
151 05 03 

37 51 23 
114 35 15 

137 48 59 
190 33 31 

hli azimuth. 

0 I It 

263 06 47 
313 48 34 

44 19 44 
138 13 05 

356 16 51 
60 01 39 

3453539 
98 00 46 

2 51 29 
69 45 21 

343 19 32 
109 54 00 

352 57 54 
40 40 Us 

241 41 15 
321 31 48 

264 40 31 
331 03 40 

217 50 04 
291 33 32 

317 48 14 
10 33 55 

%stance. 

Metres. 
49% - 3 
7367.4 

7403.2 
6397 -7 

5'213.4 
4032.2 

2837.2 
3155.0 

4693.3 
4332.5 

2109.4 
3429.3 

6737.8 
4613.6 

3569.9 
6378.2 

2743.2 
7350.1 

5.596.7 
4833.5 

2907 -2 
5751 -4 

Distance. 

Yards. 
5454.0 
8056.8 

8101 -4 
@'396.3 

5701 -2 
4409.5 

3102-7 
3450.2 

5132.5 
4737.9 

2306.8 
3750-2 

7368.3 
5015.3 

3903.9 
6975.0 

2999.9 
8037 -9 

6448.5 
5340.5 

3179.2 
6269.6 

Distance. 

K&. 
3.10 
4.58 

4.60 
3.98 

3.24 
2.51 

1.76 9 
1.96 

U 2.92 0 
2.69 p 
1.31 e(, 
2.13 

4.19 
2.87 

2.22 
3.96 

1.70 
4.57 

3.66 
3.03 

1.81 @a 
3.57 cop 



United States Coast Survey.-Geographil Positk. Section IV.-Crontan Smed. Sketch D. 

Metres. 
39S0.4 
7477.0 

0 I 0 

2.  0 10 02-56 
Yards. 
4ZY2-9 
8176.5 

0 09 15.73 

2465.5 

10056.8 
m2.0 

318j.7 
8920.1 

0 OS 43.70 

2696-2 

10997.8 
3864.2 

3483.7 
9754-7 

5. 0 OS 56-01 

5. 0 21 24-20 

0 24 26.03 

0 24 27.17 

0 27 40.23 

0 28 17.88 

Acimuth. 

0 f N 

161 24 14 
193 25 46 

178 47 14 
244 03 47 

208 31 23 
28.2 15 01 

211 58 03 
317 14 0-2 

247 45 39 
298 47 54 

138 44 18 
212 12 42 

138 OS 40 
21’2 06 59 

108 56 47 
179 10 ‘24 

102 37 21 
171 21 35 

im l a  57 
\ i s  a i  31 

To station- Back azimuth 

0 I N 

341 23 45 
13 26 27 

35s 47 12 
64 04 14 

2s 32 49 
10-2 15 47 

31 59 22 
137 14 41 

67 49 17 
113 48 51 

318 43 29 
32 14 33 

318 07 50 
52 08 50 

m 54 04 
359 10 21 

%2 34 22 
251 21 11 

2,s w 14 
\ aw24 

Distance. 

MilW. 
2.47 
4.65 

2.70 
0.81 

4 .a 
1.26 

4.00 
1.53 

m 

? 
0 

6.24 p. 
1.74 

1.97 
5.54 

1.98 
5.52 

4-51 
4.68 

5.03 
4.34 

6-19 
j 4.93 



htitude.  

0 I #, 

35 52 59.29 

35 55 31.93 

35 52 59.44 

35 54 35.14 

5 50 47.73 

5 50 41.93 

36 03 20.93 

36 04 18-i?3 

36 01 07-03 

36 04 49.08 

36 09 16.29 

Longmde. 

0 , It 
t. 0 26 31.66 

0 27 59.63 

0 30 23.51 

0 25 32.24 

0 26 58.21 

:. 0 31 2 6 . 6  

:. 0 26 57.96 

0 23 26-73 

0 31 17.91 

0 23 58.90 

, 0 2s 39.91 

- 
Azimuth. 

0 t I, 

151 36 54 
196 36 17 

25 07 03 
101 22 43 

89 58 13 
141 32 38 

241 37 56 
149 57 32 

I70 39 51 
232 24 47 

160 56 3? 
119 46 26 

_ _ _ _ _ _  ---.-- 
_ _ _  _ _ _ -  - - - - -  
122 24 03 
116 39 32 

357 35 04 
301 I2  57’ 

27 43 13 
26 03 55 

To station- Back azimuth 

0 ,I , 
331 35 41 
16 36 58 

205 06 12 
2a1 20 40 

2695554 
321 31 11 

64 39 2-2 
3295654 

350395 
52 2s 50 

340 56 03 
299 43 33 

- - - -  .__--_._. 
- - - - -  - - -  .____ 
302 21 30 
296 34 55 

157 5 20 
121 14 43 

207 46 25 
2% 0.2 20 

Distance. 

&l&eS. 
6564.6 
6913.7 

5195.8 
5431 -6 

5940.6 
6002.5 

40S.1 
3258.4 

4107.5 
6655.7 

4484.0 
8530.5 

- - - - -  -.-- 
_ _ - - _ _ - - _  

770.2.5 
13190.5 

16132-3 
5.239 - 2 

I0361 -6 
9 1 6 6  

Distance. 

Yards. 
7173.8 
6576.4 

5681.9 
5939.8 

6496 5 
6564.2 

4470.6 
3563.3 

491.8 
7278-4 

4903.5 
9228.9 

_ _ _ _  _ - _ _ _  
.-__ 

8423.2 
14424 -7 

17641.8 
57‘29 -4 

11331.3 
3m24.3 

DistaJlCf3. 

xi. 
4.07 
3.73 

3-22 
3.37 

3.69 
3.T2 

- 

2.54 p 
U 

2.02 

2.55 0 
4.13 9 
2.78 w 
5-33 

-.. ---.- 
-_--..*- 

4.79 
8-28 

10.02 
3*-26 

09 6.44 cc) 
5.70 



8? Unked Stam Coast Sumep-Geographkal PositionS. Section IV.-Roanoke Ishind and Bodie’s Islaud. B7wtch D. 

t 
Name of station. 1 Latitude. Longitude. 

0 r I f  

E. 0 26 16.20 

0 23 33.68 

0 22 33.54 

0 25 44.93 

0 22 50.33 

0 20 19.28 

E.0 21 36.20 

E. 0 35 32.911 

0382545 

AZimUth. 

0 I l r  

35 31 09 
34 26 17 

251 47 04 
321 19 5a 

305 02 03 
276 16 04 

3.54 26 17 
344 01 24 

174 24 20 
265 46 34 

2355455 
332 29 46 

261 38 30 
335 57 03 

. - -__ ---. ---. 
1% 23 46 

172 40 05 , ?91 41 1% 

To station- Back &ut1 

0 I I1 

215 29 30 
214 24 56 

71 48 40 
141 21 58 

225 04 14 
96 18 30 

174 26 35 
164 01 57 

354 24 10 
85 48 35 

105 58 07 
152 31 05 

81 40 57 
155 57 36 

_-_  _ _ _ _  .-___ 
3362707 

35% 47 48 
\ I l l 4 9 W  

Distance. 

Netre-s. 
1297.8 
6073 - 1 
4277-5 
8181.5 

6798-5 
6194.4 

8064.1 
499.2-9 

4303.2 
5161.0 

8458.6 
7265.4 

6279 ~ 6 
3516.1 

- - - - -  _ _ _ _  
10e41.5 

57a-F 
\ r s t 4 J  

Distance. 

Y d S .  
7980.7 
6641 -4 

4677 ~ 7 
B47 . l  

7434 -6 
6774.0 

8318.7 
54GO.1 

4705.9 
5643.9 

950.1 
7945-2 

w . 2  
3845.1 

_____--_. 
11855 -9 

6526 .t 
\ W-’ 

- e  
Distance. 

-- 
Miles. 
4 -53 
3.77 

2.66 
5.08 

4.22 
3-85 p 

P 

5.01 
3.10 0 

2.67 
3.21 

5.26 
4.51 

3.90 
2.19 

------.I 

6.735 

3.59 
L 3.69 



hime of station. Latitude. 

0 I II 

35 51 28.60 

35 49 58.25 

35 56 35.47 

35 54 33-86 

35 55 43.68 

35 53 08-73 

35 52 20.90 

35 53 41.79 

35 51 51.34 

35 51 33-06 

35 51 02.44 

Longitude. 

0 t t l  

. 0 33 10.23 

0 34 20.14 

0 33 58.59 

0 35 41.05 

0 31 44.19 

0 35 58.52 

0 36 24.13 

0 36 14.52 

0 36 57.71 

0 36 49.73 

I. 0 36 11.52 

0 I 1, 

218 07 14 
304 11 49 

193 57 26 
292 50 40 

275 13 21 
aa 08 58 

8 54 40 
63 10 38 

324 29 02 
3 s  41 35 

156 27 22 

156 27 37 

113 34 32 
354 26 53 

148 06 16 
L’37 14 39 

156 27 52 
199 34 23 

26 50 
2252607 

To station- 

0 , 11 

39 lk3 33 
124 14 54 

13 58 09 
112 53 04 

275 06 57 
268 05 38 

1% 54 35 
243 09 39 

144 29 35 
1.59 k2 03 

3362707 

3362722 

293 34 08 
174 28 54 

3% 05 41 
317 14 19 

3362737 
19 34 28 

7 26 57 
45 26 30 

Distance. 

JWetres. 
5i95.e 
9567.3 

7566 -7 
6682.7 

16516.9 
8543.7 

1319.3 
2316.6 

243.0 
2519-6 

1608.0 

1608.0 

1138.7 
2504-6 

2809.4 
1240.8 

1608.0 
597.8 

2438.6 
1345.1 

Distance. 

Yards. 
6339.1 
10462.5 

8274.7 
5308.2 

184X2.3 
9343.1 

1442.7 
3OwaO.l 

2683.6 
3348.9 

1758.4 

1758.4 

1245-2 
2733.9 

3972.2 
1356.8 

1758.4 
653.7 

2666.7 
1470.9 

Diatanca 

Mi. 
3.60 
5.94 

4-70 
4-15 

IO.% 
5.30 p 

P 
0.81 t;l 
1.74 0 

1.52 
2.18 50 
1.00 

1-00 

0.70 
1.55 

1.74 
0.72 

1.00 
0-37 

1.51 
0.84 4 



R’ame of station. 

Third J i i e  Stone _ _ _ _  ..____ ._ 
Xorth End of Base ._____ _ _  _ _  
First ?&le Stone _ _ _ _ _ _  _____. 
Svrth End of Base.. ___. _ _  _ _  
First Mile Stone ._. _ _ _  ___. _ _  
Third Jiile Stone. _ _ _ _ _  _ _ _ _  ._ 

Latihide. 

107 46 02 

30 11 22 
79 16 b 

90 43 09 
317 O2 32 

-336 27 52 

0 / .I 

35 51 51.90 

35 52 58.36 

35 53 57.61 

35 50 45.23 

35 49 57.40 

35 49 09-55 

35 50 47-54 

35 51 04.74 

35 49 55.46 

35 49 06-23 

= 

Longitude. 

0 r x 

2. 0 35 37.43 

0 34 51-30 

0 34 00.60 

0 37 15.32 

0 37 40-90 

0 38 06.47 

0 36 50.73 

0 37 33.65 

0 38 11-41 

0 37 04.62 

Y 10-91 

AZiiUUth. 

0 I I ,  

232 37 39 
2.574520 

210 10 58 
259 15 49 

2‘70 47 15 
297 01 e3 

156 28 07 

156 23 ‘22 

336 28 37 
156 28 37 

324 50 04 
179 58 31 

128 23 38 
3% 59 23 

137 27 39 
5 00 19 

210 01 48 
266 1G 55 

26iQ5M 
\ 1640342 

Distance 

Xetres .  
141i2.2 
1903.1 

2975 - Q 
1716.0 

2309.4 
3313.9 

1608.0 

1635.0 

1191.1 
1608.0 

1993.5 
1403.1 

1405.9 
20m-5 

2081.7 
768.0 

1619.4 
1555.8 

1690 .I 
, 1306- 

Distance. 

I’al-ds. 
16C9.9 
PO81 - I 
2269.1 
16i6.5 

2525.4 
N23.9 

1758.4 

1758.4 

1305.8 
1758-4 

2180.0 
1534.3 

1537.4 
2278 - 4 

2276.4 
839-8 

1959.6 
1701 -3 

la49 .I 
i 1428- 

co w 
- G o  

listance. 

1 

Niles. 
(i.91 
1.18 

1 .a 
1.06 

1-44 
2.06 

u 
1.00 g 
0.74 
1.00 

1-23 
0.87 

0.87 
1 ..zs 
1.29 
0.49 

1.12 
0.97 

1-05 
0-01 



Name of station. Latitude. 

0 / I  

35 49 11.83 

35 48 17.10 

35 47 4O.w 

35 48 13-57 

35 47 20.54 

35 47 32.93 

35 45 57-80 

35 45 39.33 

35 46 43 .a  

35 44 10.55 

35 45 10.52 

Longitode. 

0 I n 

:. 0 33 36.33 

0 35 30.94 

0 36 04-93 

0 39 09.50 

0 39 23-19 

0 39 40.80 

0 39 13.61 

0 40 56.23 

0 39 49-31 

0 40 17.58 

i. 0 39 54.40 

Bzimoth. 

0 # I, 

53 42 18 
8.4 ‘32 0.2 

237 11 22 
26-1 31 13 

209 25 18 
232 58 52 

97 34 08 
19 41 32 

160 52 27 
147 06 54 

92 20 49 
131 52 1.5 

165 54 18 
193 06 36 

10.2 27 36 
151 35 26 

321 5-2 28 
29 4 1  12 

154 04 36 
119 52 03 

144 50 33 
3423339 

To dation- Back azimuth. 

0 I It 

233 41 33 
264 31 45 

57 12 17 
84 32 16 

292553 
52 59 35 

277 33 03 
299 41 06 

340 51 59 
327 06 20 

272 i a  43  
314 51 30 

3 5  53 50 
13 06 52 

2622636 
331 34 41 

141 53 07 
209 40 51 

334 03 59 
19 32 26 

324 50 09 
162 33 53 

Distance. 

Metres. 
2412.9 
554-1 

2797 - 4 
2722.7 

3049-4 
2325.7 

2300.6 
1272-6 

3631.6 
2696.7 

5424.5 
2668.8 

4963.8 
3010.2 

2639 -5 
3960.3 

2722.6 
1810.3 

3675.1 
2903.2 

1782-4 
1936 - 9 

Distance. 

Yards. 
26% - 6 
824.6 

3059 - i 
2977.4 

3334.7 
254x3 

3062.6 
1391 -6 

3971 -4 
2949.0 

5932 - 0 
2918.5 

54B.2 
3291.8 

m . 5  
4352.7 

2977.4 
1979.7 

4019.0 
3174.9 

1949.2 
2118.1 

Distance. 

Milcs. 
1.49 
0.46 

1-73 
1.69 

1-89 
1.44 

1.73 
0.59 

U 2-25 0 
1.67 p 
3-37 $Q 
1.65 

3-08 
1-89 

1-64 
2.47 

1.69 
1-12 

2:28 
1.80 

1.11 g 
1-24 



U d c d  Statcs Coast Sumey.-Geographhical Podthns. flection IP.-Kew .hilet to Cup Hurtterm. Sketch D. 

I 
Name of station. 1 Latitude. Longitude. 

0 I I ,  

E. 0 41 16.09 

0 41 44-80 

0 40 41.37 

0 40 33.68 

0 41 20.61 

0 42.20.40 

0 41 14 02 

I. 0 42 35.62 

:. 0 42 45 93 

E. Q 42 47% 
\ 

Azimuth. 

0 , ,e 

65 10 53 
166 21 46 

101 15 43 
1% 57 44 

168 13 56 
213 13 29 

166 53 03 
233 57 29 

201 30 48 
47 54 37 

I14 33 47 
165 56 07' 

163 14 59 
226 23 57 

3 @ H & U 3  
&+a€Ms 
Y4 ZL 

lL7 3% L O  

'244 .it9 - 
, d e  39 D L  
1555828 

\ 17% 4k 16 

9., 

To station- 

Eagle Nest Point _____.___.. 
Wreck Sailiord ___.____.____. 

Back azimuth 

0 I ,, 
245 10 19 
346 21 34 

281 14 51 
33r3 57 16 

343 13 42 
33 14 06 

346 52 54 
53 58 11 

21 31 02 
4 54 14 

315 55 46 

313 14 40 
46 24 36 

1 4 LI / 3  - L 
3 4 )  3 k  / I  

344 & s4 

349 38 4; 
-cmaUil - 

335 57 33 
358'44M 

Distance. 

hfetrcs. 
1619.6 
2115.E 

2234 - 6 
3398.8 

2931 -0 
2908 - 9 

17E2-8 
2210-1 

1657.8 
1329.0 

2736.7 
36W.9 

W7.1 
2304-4 

2057.6 
17% - 9 

2815 - 1 
?l2.60 -3 

5819 -t 
~ '5162: 

Distance. 

Yards. 
1771.2 
2313.8 

2443.1 
3716.8 

3205.3 
3181 - 1 
1949.6 
2416.9 

1612.9 
1453.4, 

S2.8 
4025.3 

3113.5 
2520.0 

2250.1 
1 9 x 1  

3076.5 
3565.4 

6429 .I 
\ 41142 

- 0  

Distance. 

Miles. 
1.01 
1.31 

1-39 
2.11 

1 .a 
1-81 

1-11 p 
b 

0 x 3  TJ 

1.37 

1.03 0 

1.70 
2.29 

1.77 
1.43 

1-28 
1.11 

1.75 
2.03 

3-65 
2.34 



Name of stadon Latitude. 

0 I ,, 
35 37 59-39 

35 36 11.26 

35 35 52.54 

35 34 46.74 

35 35 08.02 

35 34 17.60 

35 32 44.97 

35 33 05-64 

35 31 20.21 

35 31 47.58 

35 30 37-81 

hngitude. 

0 , It 

i. 0 42 13.63 

0 43 43.43 

0 43 03.52 

o 43 m a l  

0 43 49.73 

0 43 46-98 

0 43 33-14 

0 42 54.39 

0 43 05.94 

0 42 21.57 

1.0 42 01.55 

0 I I1 

2420920 
190 51 04 

145 52 03 
160 17 08 

175 18 3s 
240 VI 11 

192 51 17 
163 33 51 

139 42 45 
46 57 31 

142 42 29 
la2 32 45 

174 53 24 
186 57 36 

210 50 19 
303 08 (f.2 

174 53 07 
194 41 49 

2250829 
3073908 

1935008 
231 os 42 

Tu station- , f Back iximut3 
/-- 

0 I It 

LoggerheadInlet . _ _ _ _ _ I  62 09 41 
South of Sew Inlet _ _ _ _  _ _  ___. 1 10 51 23 

325 51 16 
340 16 31 

355 18 28 
600735 

12 51 30 
348 33 45 

Distance. 

Metres. 
1012-5 
4‘312.1 

4025.7 
4041.8 

4rn .8  
1158.4 

2671.6 
2068.7 

1798 -7 
998.5 

1129.0 
3555.3 

3767.7 
2815.8 

2582.9 
1165.4 

3261 -9 
2700.2 

2507.1 
1m.o 
P213.9 
ZW2.9 

Distance 

YWdS. 
1107.3 
4715.6 

M2.4 
4420-0 

4808.2 
1266.7 

2921.5 
2262.2 

1967-0 
1091 - 9 

1234 -9 
1700-8 

4120.5 
314.~3 

!a324 -5 
1214.4 

3567.1 
2952.8 

2741 -6 
1509.3 

2 4 B . O  
W . 8 .  

- 
Distpnm. 

miles. 
0.63 
2.68 

2.50 
2-51 

2.73 
0.71 

1.65 p 
W 1.11 -0 

0.62 p 
0.73 *$e 

1-28 . 

0.96 

2.34 
1.78 

1-60 
0-72 

2.03 
1-67 

1.55 
0.85 

1.29 y 
a 1.38 0 



United Stutes Coart Swvep-Geographicd P&hm. flection IT5-Nh.o l&t to Cape H&m. Sketch D. 

Bay Sisl  - _ _  -. _ _ _  - - - _ _  _ _ _ _  
Cedar Hammock Island. - - - - - 

Latitude. \ Longitude. 

60 17 24 
39 54 47 

0 f I ,  

35 2'3 49.51 

35 23 16.91 

35 28 23.97 

35 16 20.03 

35 25 56.75 

35 25 18.81 

35 24 46.15 

35 24 27.03 

35 23 56.2s 

35 23 17-33 

, '35 22 43-71 

0 I I f  

:. 0 412 47.83 

0 42 33.91 

0 39 44.70 

0 42 26.13 

0 41 48.79 

0 42 23-38 

0 41 44.00 

0 42 18.27 

0 41 S.14 

0 41 58.15 

Azillluth. I To station- I Back azimuth. 

0 I 1, 

141 53 .58 
1S9 14 43 

169 22 00 
9-2 55 53 

210 15 37 
219 53 27 

I83 06 57 
133 11 26 

194 45 09 
432 41 47 

143 13 40 
182 06 30 

383 10 43 
224 34 31 

124 .I6 45 
184 36 31 

191 00 49 
230 50 55 

151 13 26 
1% l a  33 

Cedar IIsnrmock Island. - - - -. 1 & 5; ii 
Wreck Dolphin.. - _. . _ _  ___. 1 9 14 54 

Cedar Hammock Island. - - - - - 349 21 41 I Gull Island ____..___.. ..____ i 272 54 15 

Drain Island ..____ _ _ _ _  S 10 45 
Bald Beach. _ _  - ._ - .- - -. - _ _ _  - 44 34 54 

Distance. 

Xeires. 
1891 -7 
W31.9 

4418.0 
4591.0 

5316.4 
5376.6 

3607.1 
5581.5 

4466.6 
1184.0 

1457 ~ 3 
lsSS.0 

2178.8 
1415.3 

1046.4 
1602 - 6 

1583 .rt 
1500.8 

1366 -7 
2205 -6 

Distance. 

Yards. 
2063.7 
%%.a 
4831.4 
4670 - 6 

5813-8 
W9.6 

3944.6 
6103.7 

4tm.5 
1'294.1 

1593 ~ 6 
2062.4 

2382.6 
1547.7 

1144.3 
1752.6 

1m.a 
1641.2 

1494 -6 
2412 .a 

- t Q  
Distance 

jU2es. 
1.17 
1.76 

e-74 
2.65 

3.30 
3.34 

2.24 y 
U 

0.90 $0 

3.46 

2.78 0 
0.73 e 

1.17 

1.35 
0.87 

0.65 
0.99 

0.97 
0-93 

0-85 
l--S 

1.39 \ Q.81 



Name of station. 

35 f2.2 04-06 

35 21 16.a. 

35 21 08-66 

35 20 38.25 

35 20 01-26 

Lao'tuae. 1 Longitude. 

c / o  j O , ' ,  

i 
35 2-2 27.74 E. 0 41 48.61 

0 41 06.74 

. 0 41 18-78 

0 40 32.70 

0 40 59-19 

0 40 18.95 

35 20 06.93 

35 ia 33-77 

35 18 l2.23 

35 16 54.71 

0 40 58.26 

o 40 21.37 

0 40 56.11 

0 40 50.87 

Azimuth. 

o r I I  

135 13 12 
390 46 29 

2@2 55 11 
234 0.2 31 

1€8 11 21 
197 49 52 

206 43 15 
2-57 42 39 

143 52 46 
201 55 59 

I& 55 16 
224 32 54 

e; I5 00 
18.2 18 24 

178 40 11 
193 55 22 

164 47 01 
132 55 35 

1 6 6 5 4 5 5 .  
183 10 12 

191 21 57 
2303639 

kck azimuth. --- 
0 I I1 

315 13 00 
10 46 36 

225523 
540254  

348 11 14 
17 50 08 

26 43 34 
77 43 05 

323 5.2 30 
21 56 10 

95524 
44 33 17 

2Gj 14 37 
2 18 25 

358 40 10 
18 55 43 

3444640 
312 55 15 

w5437 
3 10 15 

11 22 17 
50 37 18 

%tame. 

M t T e S .  
694.5 
1557.1 

.Jrn.+ 
F43.2 

1484 -9 
2293-7 

1911.1 
1190.6 

1160.3 
1283.5 

2015.0 
1470.0 

995.9 
965.9 

2634.9 
2872.0 

3575.9 
1198.7 

3292.0 
2393.9 

4665-4 
2154.8 

3istance. 

Yards. 
759-5, 
17P2 - 8 
lW2i 
1359.5 

1623.8 
2508.3 

2989.9 
1302.0 

1268.9 
1403.6 

2203-6 
1657.6 

lorn-1 
1056.3 

2831 -4 
3140 - 7 
3910-5 
1310.9 

3600.0 
2617 - 9 

5101.9 
2356-4 

?istance. 

Mila.  
0.43 
0.5 

c0.77 

0.92 
1-42 

1.19 .p 
0.74 

&gJ rd- 

U 0.72 0 
0.80 ." 
1-25 $e 
0-91 

0.62 
0.60 

3-64 
1.78 

2-22 
0.74 

2.05 
1.49 

lb 2-90 0 
1.34 w 



X m e  of station. 

CAPE E4TTEIL4S TO 
OCUCOKE ISLET. 

Cape Hatteras Light-house. 

Latitude. 

0 I tt 

35 15 51-12 

35 15 11.08 

35 14 45-00 

35 13 39.59 

35 16 11.73 

36 16 16.60 

35 13 25.51 

35 15 29.56 

35 14 02.74 

0 I 0 

5. 0 40 45.39 

:. 0 40 09-36 

0 40 34.99 

0 39 51.86 

0 35 16.56 

0 8 52.95 

0 32 37-86 

0 28 28-09 

0 30 35.35 

E. a ?a 11-9t 
\ 

Bzimnth. 

0 I ,I 

111 12 13 
184 02 38 

161 20 37 
216 25 23 

141 07 43 
187 20 58 

rn 24 24 
188 55 07 

284 08 57 
a26 48 24 

8s 26 51 
197 11 46 

216 03 17 
234 03 23 

301 10 08 
262 47 33 

290 18 18 
1% 45 18 

I55 OT) 46 
i X Z l S J l 7  

341 20 23 
362544 

321 07 28 
7 21 10 

28 23 58 
8 55 17 

104 I1 47 
46 51 18 

268 24 46 
17 l2 35 

38 04 48 
74 07 44 

121 12 32 
E% 51 29 

110 19 57 
3094406 

Distance. 

dletm. 
1637.9 
1964.4 

1927-5 
1533.5 

109.2 
2054.4 

2292.3 
s3.9 

7632.9 
10473.0 

5470.5 
7343.8 

1869.0 h 
7381.3 
10404.7 

3303.1 
41W1 

6247 -0 
103% .? 

& SketJ, D. 

m c e .  

Yads. 
1791 3 
2l48.2 

2107.8 
1676.9 

1128.7 
F246 - 6 
2516.7 
31'20 - 9 
8347.1 
114je.9 

5982.4 
8030.9 

%@ 
8071 - 9 
11378.3 

3612 -2 
4575.6 

6031 -6 
1158.2 

Distance. 

Mqw. 
1.02 
1.2% 

1.19 
0.95 

4.74 
6.51 

3.40 
4.56 

4.59 
6-47 

2-85 
2-60 

3.88 
6-45 



EastIolet.;.. _.__. 
- 

WestJnlet __._ ._.__. ..-- 

h g g e d h p  _...__. A - i - - -  

Wells’ Creek _ _ _ _  ____..-__- 

Clark’s Beef.. __... .... .__. 

Longitude. 

0 I I, 

I. 0 27 50.75 

0 26 22-63 

0213390 

0 23 15.55 

0 18 07-34 

0 19 01-65 

0 15 10.88 

0 12 53.77 

0 12 16.08 

o 11 01.48 

i. 0 08 38.48 

0 / // 

35 11 52-80 

35 11 08.59 

35 12 17.87 

35 10 07-25 

35 09 45-77 

Azimnth. 

0 I ,, 
188 02 30 
254 10 50 

201 31 04 
247 43 42 

286 16 16 
240 32 28 

147 26 G7 
248 12 50 

2630732 
2.28 05 35 

139 48 07 
250 22 10 

242 32 28 
2234600 

306 57 59 
2553026 

233 21 40 
l93 37 36 

2u62429 
243 45 56 

2335809 
233 15 37 

To atauon- 
I 

3ack azimuth. 1 Distance. -- 
0 I N 

8 02 51 
74 12 11 

21 32 16 
674554 

106 19 03 
60 36 27 

3212509 
68 14 37 

85 10 29 
48 G7 36 

319 47 35 
70 24 37 

62 31 43 
43 47 40 

126 59 17 
75 33 27 

73 23 2% 
13 37 58 

262534 
63 48 19 

143 59 31 
53 18 04 

iuetrcs. 
6746 - 0 
3710.4 

8644.8 
6265.9 

7609 - 0 
12G% - 0 
41)76 - 5 
5096.7 

78243.8 
7019.4 

2130.3 
6820.0 

65E3.0 
6455.3 

4344.6 
8195.6 

4618.8 
4048- 7 

6389.9 
7039.1 

m - 2  
8063.2 

Distance. 

Yards. 
5377.2 
4C57 - 6 
9453.7 
6852.2 

8321.4 
13148.0 

5223.4 
5573.6 

8559.1 
7676. 2 

2329.7 
7458.2 

7199.0 
7059 - 3 

4751 - 1 
8962.4 

5050.9 
4427 -5 

6987.8 
7697.8 

4w.4 
8817.7 

DiSt8Ilce. 

x i .  
4.19 
2.31 

5.37 
3.69 

4.73 
7.47 

2.91 p 
U 4.86 0 

4-36 p 
1.32 $0 

3.17 

4.24 

4.09 
4.01 

2.70 
5.09 

2.81 
2-52 

3.91 
4.37 

2.32 g 
5.01 ’e 



Uitited Starw Coast S u ~ . - G e o g r a p ~  Positha. SBdiOn I??-Gape Hatterm tb Ocrac~ke fa.. G&& D. . A 
I I 8 

A ! h U t h .  To MOR- 

0 1 I I  

179 54 20 Beacon Islmd _. .._._. _..___ 
230 02 17 Kiddle Ground. - - - _ _ _  -. - - - - ~ 

323 18 06 East Portsmouth ______._.__. 
274 26 41 BesconIsland ._____ .._____. 
326 34 18 EastPorkmouth _____..____- 
283 45 20 Beacon Island ___..._. ...__- 
154 50 10 ShellIsland -_.___ ___... ._._ 
201 01 05 Beaconlsland ____._.._.__._ 

FbCk asimnth. 

0 I 0, 

359 54 20 
50 03 39 

143 19 17 
94 27 52 

146 35 11 
80 46 13 

334 49 30 
21 01 33 

i 

Name of station. Latitude. Longitude. 

East Portsmouth. ._.... ..._ 

4254.0 4652.1 I 2.64 
2366.8 I 2333.2, 1.47 ,ta 

0 1 ) )  j 0 1 ' '  

35 03 65.31 i73. 0 08 S.73 

I 

2-57 4132.4 4519.1 
3747.9 I 4098.6 1 2-33 b 

0 
9 

Distanae. 
- 

JMeirss. 
3930.5 
4716.9 

520-2.8 
3110.7 

Distance. Distsnce. 
.~ 

Ya$s. . miles. 
4298.3 2.44 
5158.2 2.93 

5689.7 3.23. 
1.93 3401.8 

Shell Island _.._____. ._____ 

Portmouth Castle - -. . - . - - - 
Portsmouth steeple _.._ ___. 35 04 09-34 jE. 0 07 45-40 

! 



Latitude. 

e r r  

32 46 19-27 

32 46 42-53 

32 43 42-51 

32 41 13.39 

32 45 09.48 

3 46 23.92 

32 45 10.70 

32 4e 41.23 

32 48 43.83 

32 47 46.8 

32 47 10.29 

Loagitnde. 

e I fr 

79 48 43.0-2 

79 55 33-77 

79 51 48.67 

79 52 37.61 

79 53 34-’?? 

79 54 25-07 

79 55 3 - 4 1  

79 54 11-55 

79 .56 51-32 

79 56 14.84 

79 58 07.14 

dzimnth. -- 
0 f If 

- - - - . - . a  _ _ _ _ _  
273 45 29 

2250029 
132 48 50 

348 54 06 
78 36 50 

314 of 02 
131 3i 30 

270 53 48 
241 24 12 

177 42 19 
218 39 42 

30 34 43 
4 33 33 

334 06 %i 
270 40 00 

334 28 %3 
153 44 55 

213 00 51 
312 48 38 

To station- 3ack azimuth. 

0 t If 

.--__ ..-- _ _ _ .  

93 49 14 

45 m 09 
312 46 46 

163 54 33 
2% 35 12 

134 07 59 
311 36 23 

90 56 +5? 
61 25 10 

357 4.2 17 
38 40 20 

210 33 56 
184 33 25 

154 07 15 
93 41 27 

154 23 53 
333 44 36 

33 01 32 
132 50 00 

Distance. 

M d m .  

_ _ _  .... _. 
10812.1 

m1.2 
8161 -9 

6519.3 
4808 - 4 
3841.7 
4316.3 

€902.2 
3184 - 3 
2830.9 
2833-4 

4461 -1 
442a-3 

4324.0 
4156.2 

2179-0 
2145.0 

3619.8 
54l9.2 

Distance. 

Yards. 

--..- __.. 
11856.6 

7470.4 
8925.6 

7233.7 
323.3 

4207 - 7 
4~20.2 

9735.2 
3482.3 

3395.8 
3158.7 

m 8 . 5  
4842.7 

41-28.6 
45A5 ~ 1 

2372.9 
2345.7 

3958.5 
5926.3 

mid.%. 

- - . - -. . 
6-74 

4.25 
5.07 

4.11 
2-99 

U 2.39 0 
2-68 p 
5-53 # 
1-98 

1.76 
1.80 

2.77 
2.76 

2.69 
2.58 

1.35 
1.33 

rD 2.25 e 
3.37 * 



. Nameofststion. 
~ ~ 

lLreenal.. . . . - - . . . . - . . . -. -. 

Fort Modtrie - _ _ _ _  __.. _ _  

Beacon, ( b a a  of sulli.ntn’8 

Beacon, (south of Fort Mod- 

Pinchep House, (on Sulli- 

Fort Smpter - ._-_-. ...._. 

Island.) 

trie.) 

w ’ s  Island,) 

Ltttitnde. 

0 r 99 

3.2 47 07.61 

32 45 Sl.14 

a 41 54.77 

52 46 50.54 

32 45 29.40 

52 45 47.52 

E3 45 07.95 

32 46 33.11 

33 49 40.07 

32 49 39-29 

Longitude. 

0 I 11 

79 56 41-62 

79 51 14-90 

79 52 28-84 

79 51 15.87 

19 51 10.95 

79 49 59.19 

79 52 14-52 

79 55 37-60 

79 55 13.31 

E3 56 08.06 

\ 79 = lQ-a 

Azimuth. 

0 , I I  

295 16 22 
210 14 59 

79 37 33 
14 43 21 

150 51 45 
159 57 30 

8 23 22 
EO 33 25 

80 41 58 
16 36 41 

36 30 47 
243 43 03 

171 09 41 
91 17 35 

308 51 17 
278 31 04 

24 34 01 
6 54 27 

291 52 W 
269 01 33 

i 

Distance. 

lV&TeS. 
i8oa.6 
13852.4 

3700.9 
3459.4 

10149-6 
8325.3 

5854 -7 
m . 7  

3793.0 
3435.6 

4790 - 1 
2210.2 

3910.6 
2089.5 

4105-5 
1903.5 

3850.4 
5508.4 

3428.4 
1424 -0 

\ 25w-i 45%% - 

Distance. 

Yards. 
1977 -8 
1511.8 

4047.2 
3783.0 

11099.3 
9651.1 

6402.5 
5457 - 7 

4147.9 
3757.1 

523s.3 
W 7 . 0  

4276.5 
2285.0 

4489.7 
2807.1 

4210.7 
m3.a 

3749.2 
1557 -2 

2742-! \ 4969. 

M i .  
1.12 
0.86 

2 -30 
2.15 

6-31 
5-43 

3-64 Gn 

2.36 3-10 !? 
2-13 ? 
2.93 y 
1.37 

2.43 
1-30 

2.55 
1.19 

2.39 
3-42 

2.13 
0 .a 



Longitude. h u h .  I 
3 I 

70 04 36 
32 17 34 

137 42 48 
16 02 04 

424848 
174 20 52 

2 M  57 03 
155 51 13 

168 36 50 
38 07 01 

168 43 41 
8853727 

328 17 40 

79 57 24.64 2.50 03 39 
O ’ ” 1 2 L :  

Metres. 
2931.0 
2094.5 

3377.8 
3687.3 

3743.6 
3942.3 

3506.8 
1067.1 

3183-0 
451018 

3705.5 
5326.6 

121 - 0 

79 55 52.45 317 42 01 
196 01 43 

79 55 49.33 

79 54 41-6 

795558.56 

79 56 ~2-25 

79 55 59.81 

222 47 55 
334 20 44 

22 57 31 
335 51 04 

3433637 
218 06 03 

343 43 26 
2-68 25 36 

143 17 40 

. .  

To station- 

Pards. 
3245.3 
2290.5 

3693.9 
4032-3 

4093.9 
4311.2 

283.9 
1066.9 

gs0.s 
4942.9 

4052.2 
- 5825.0 

132.3 

..--. _ _ _ -  

Distance. 

X l .  
1 -@2 
1.30 

2.10 
2.29 

2.33 
2.45 

2.18 
0.66 

m 

1.98 . 8 
2.80 

2-30 
3.31 

0-08 

P 

-.----.. 
c 



United States Coast Sumey.-Geographkd Pm'tbm. Section VI.-FZoriJa Key$. Sketcli F. 

Latitude. 

0 I I 1  

24 27 09.51 

24 32 16.16 

24 33 31.13 

24 33 39.95 

24 38 24-62 

24 34 13.73 

24 34 40.07 

24 33 37.93 

24 32 58-10 

\ 24'52so' 

Longitude. 

0 I It 

0 00 00.00 

8.0 00 22.71 

1. 0 04 12.27 

0 00 58-10 

0 05 53.51 

0 06 57.32 

0 04 45.57 

0 05 04-77 

0 04 35-87 

0 8 I1 

.___- _ _ - - _ _ _ _  
356 07 21 

31 10 55 
73 25 01 

272 49 58 
74524 

17 30 37 
43 30 40 

74 15 12 
166 54 50 

195 27 25 
23 50 10 

250 49 12 
81 56 23 

81 17 13 
223 41 01 

To station- 3ack szimoth 

0 I /, 

.---.--- ..... 
176 07 30 

211 09 11 
253 23 07 

92 51 18 
187 45 00 

197 29 54 
233 28 37 

254 14 04 
346 54 23 

15 27 54 
203 49 56 

70 49 59 
261 56 03 

261 15 09 
594200 

, 2 6 5 1 2 4 7  

Distance. 

nfdm. 

----. _ _ _  
9455.6 

3721.1 
8Or4 - 3 
5470 - 2 
2150.7 

9467.9 
2072.7 

4825-3 
i925-2 

7168.0 
2313.7 

33.52 -9 
1491.8 

8500 -6 
4610 -3 

8085 -0 
I665 -0 

Distance. 

YUrds. 

---..--- 
1030.4 

15005.0 
rn29.8 

m2.1 
13287.7 

10353.8 
1320.2.4 

5276.8 
8666.8 

7838-7 
2535.7 

3656.6 
1631 - 4 
9296.0 
5011 -7 

- \ . 18%D 

ib 
- '0 
Distance. 

Y 

x i .  

.-----..- 
5.88 

8.53 p 
5.lB 

3.40 0 
7.55 9 
5-88 p 
7.50 

3.00 
4.92 

4.45 
1.44 

2 -08 
0 -93 

5 -*B 
2 -86 



N’e of station. 

Wreck of the Frankford. - - .  

Bank in N. W. Channel _ _ _ _ .  

Cotteral’s Key _ _ _ _ _  _ _ _ _  .__ 

Major &&e’s Ststion on 

Mullet Key - _ _ _ _ _ _ _  ___. ___. 
Cat ted ’ s  Key. 

Middle Ground. .-.. .. . . ... 

Latitude. 

0 , t, 
24 33 03.26 

zi 28 47.10 

24 34 58.16 

24350027 

24 36 01-19 

21 35 2 2 2  

24 34 33.2 

24 33 22.84 

24 32 39.30 

24 32 36.67 

24 28 52.75 

Longitude. 

0 t ,I 

. 0 W 19.22 

0 09 34.69 

0 03 37.47 

. 0 03 05.52 

T.0 02 38.04 

0 02 43.62 

0 02 22.82 

0 00 25.2-2 

0 02 07.74 

0 0.2 22-87 

‘.O 00 17.31 

dzimuth. 

0 * I /  

99 16 01 
166 18 02 

133 56 34 
79 31 13 

53 36 15 
211 03 81 

216 54 54 
49 15 30 

331 10 55 
*252 55 06 

2% n 01 
294 11 44 

243 28 13 
B O  31 15 

3.33 16 56 
229 51 31 

261 29 50 
340 28 37 

261 24 30 
280 33 40 

221 31 28 
178 36 37 

To &ation- I Back azimuth. 

151 11 51 
72 58 39 

75 30 36 
114 14 37 

63 31 40 
loo 33 59 

178 16 56 
49 54 08 

81 32 28 
169 29 30 

81 27 14 
loo 34 33 

41 33 20 
3683635 

Distance. 

imres .  
53-29.9 
10176.5 

12596-2 
16456-0 

8397.1 
7415-2 

7S64.6 
773.3 

7901 - 3 
15043.4 

15023.2 
12829.2 

15339.1 
11307 - 1 
2360.4 
13930.7 

10811.4 
10764.5 

11244.5 
3439.9 

11442.0 
6259-5 

Distance. 

YUTdS. 
5828.6 
11128.7 

13774.9 
17%.6 

9152.8 
61U9 - 1 
8600.5 
8458-0 

W0.6 
16456.5 

16428.9 
14029.6 

17058.7 
l2365-1 

2581.3 
15234.2 

lla3-U 
11771.7 

12295.6 
3761 .a 
12512.6 
6845.2 

Distance. 

Miles. 
330 
6.32 

7.83 
10-22 

5.22 
4.61 

4.89 p 
U 

9 . 5  p 
9.33 CQ 

4.81 

4.91 0 

7.97 

9-69 
7.02 

1.47 
8.66 

6.72 
6.69 

6.99 
2.14 

1pI 7.11 - 
3.89 Y 



'Waited StateJ Coast 8umy.-Geographkal PositionS. Bectim VL-Flm'du Keys. sketch F. 

I 
I Latitude. 

Nerae ofstetion. 

3 I It 

Bock 3 e y  ._--.__.._-._____ 24 27 18-30 

EasternDyaOcks -___.____ 24 27 37.79 

Westarn Dry Rocks .____.__ 

Womanfiey _ _ _ _ -  .__.._. --  24 31 44-10 

WomenK&,West -_-._____ 24 3l 29.76 

24 I 43.70 

a 
Y 

Longitude. I Azimuth. 

0 I N 0 I J# 

E. 0 01 11.32 

E. 0 02 03.10 

203 56 06 
8 19 56 

75 55 09 
1% 29 11 

223 52 33 
260 54 06 

534 35 26 
3% 15 43 

99 07 09 
1tM 58 13 

W.0 02 56% 

0 0.2 22.79 

0 03 (13.86 

Back azimuth. Distance. 

O ' " Metres. 
23 57 21 12550.2 
262 19 26 20526.8 

$255 54 18 3574.0 
18 30 05 11462.6 

Distance. Distauce. 

Yards. Milss. 
137.24.5 7-80 
2216.5 1.26 

3998-4 Q.23 
12535.2 7.19 

Lavim Bank ____.__-.____. 24 35 09.93 0 06 37.63 256 46 53 
341 39 31 

BoesGrande ..______._____. 24 32 11.57 0 07 49.10 231 04 13 
200 07 22 

Tift's Observatory _____.____- 
SandKey ___________._____. 
SandKey .____.____._._.__. 
KiddleGround _____.._______ 
BocaGranh _ _ _ _ _ _  _ _ _ _ _ _ _ _  
Cotteral'sKep _.____. _ _ _ _ _ _ _  
Nan Key ____._____.______._ 
Cotteral's Key _ _ _ _  __._.____. 
Tifk's Obserratov ___.______. 

43 55 31 17395.8 190.23.5 10.80 
80 55 19 50'26.2 5496.5 3.12 

154 36 25 9373.2 10.249.2 5.83 p 
U 

146 16 36 6360.7 6955.9 3.95 

279 05 10 8l29.9 8S90.6 5-05 0 

2828.8 3145.2 

4 53 24 882.0 9166.3 5.21 

1.79 
10 04 49 9100.5 9932.0 5.65 

76 17 00 lGI56.8 17996.7 10.23 

278 37 48 

R. CradshKey .___.. _____. 79 00 27 8.1W2-1 9133.3 5.22 

WmkofBrigMorem(head.) 

%Key --.-.-_--. _ - _ _  _ _ _ _  
24 31 09.95 0 03 34.64 98 35 30 

190 04 26 

24 31 26-00 0 05 15.76 256 13 05 
2335825 



Uilited States Coast '%WVCIJ.- Geogrop&aZ: Postt+za.. Section. FT.-Floridn, . .  Kgs. Sketch, F. . .  

: CAPE FLORIDA AND 
KEY BISCAYNE BAY. 

C a p  morida Station . _. _ _ _ .  

Cope &lorida Lighbhource . -. 
Soldior Koy. .;... . . . . . -._. 
Elliott'e Uencli. . . . . . . . . -. -. 

Eey Biscayne.. . ._ ._. .. . . - ,  

,- 
/' 

Liitiliiilu. 

(i I I, 

21 34 45.87 

84 :E 64.59 

24 34 11.63 

24 35 13.11 
. .  

24 33 01.44 

24 32 49.41 

25 39 52.18 

25 39 55-85 

25.35 23.23 

w 4 1 . 6 . 1 8  

25 42 36-54 

Loiigitiidu. 

0 I I ,  

r.0 13 41.99 

0 14 20,45 

0 1G 41.39 

0 16 04.95 

0 15 28.43 

V.O IG 53.69 

0 00 00.00 

V.0 00 00.41 

0 00 18-28 

Y.0 05 36;66 

:. 0 00 13.73 

0 I I, 

203 28 04 
2w2 59.40 

210.54 50 ' 

232 14 31 

300 51 ?g. 
2tiG 0.3 49 

345 L 58 ' 

288 16 32' 

276 l G  50, 
r36 XI 1.7 

261 I3 32 
187 47 28 

. .  

- -. -. - -. _'_ -. 
354 12 13 

183 30 49 

2% 2 4 . G  
4 1  10.35 

4 19'42 

3nck nziiuutli. - 
0 - I  I. 

113 30 23 
8 55 28 

30 55 14 
W 17 44 

1:20 52'27 

IF5 46 13, 
I08 17 39 

86 10 12 

?I3 15: 38 
316 26 -47 

81 14.08 
7 47 33, 

.-.-..--..-., 

174 12 .I3 . .  
3 30 57 

106 27.24 
141 12, 35. 

lei 19 3G. 
$56 47 39, . . .. 

3istiiiico. 

firct7ea. 
I n21.3.4 
114UJ. 9 

32013 
13671.3 

,46192 
5622 :I 

4179:O 
4a29.2 

1,924- 4 
2979.5 

2427.6 
2S53:2 

--- 

. .  ... .-.--. 
11316 

&9l. 1 . .  
9Y86 - 8 

14172.5 

371:9 

Dietunco. 

Yurds. 
11 l(i9: 1 
1'2533.6 

3501' - 4 
1 4 9 x 5  

5052 - 1 
. 6148.8, 

4570 - 0 
5280.0 

2104.5' 
3258.3 

2654.3 
27%. 1 

-.---.--. 
124.2 

iOW.9 

IO702 ~ G 
15498 - 6 

5546.5 
10970.9 

- 
)ietnnce.' 

.. . 

l l p C S .  
6:,34' 
?.: 12 

I:. 99 
8.49 

2.87. 
3.49 

2160 a 
3.01) b 1 : u  Q. 
r-85 2:- 
1.5E 
1 3 9  : ' 

- ,- 

-... -... 
0.W 

5.15 

m a  
8-81 

6.23 ' ~117 
3.15 ' 5 

. .. . . I  



K,ame of station. Latitude. 

0 I I ,  

25 44 08.93 

25 33 18.35 

25 8 39.55 

25 42 36.61 

25 44 14.10 

25 45 26.00 

25 43 33.67 

25 46 15.64 

25 45 00.01 

25 44 10.38 

25 41 06.M 

Longitude. 

0 , t, 
c. o 00 3 - 9 8  

P.0 06 52.97 

0 01 56.67 

0 01 15-60 

0 03 30.28 

0 @2 w2-2.02 

0 00 10.15 

0 01 55.49 

0 01 46.70 

0 00 19.99 

w.0 01 17.e 

Azimuth. 

0 I I, 

8 @2 01 
635536 

255 51 10 
200 37 00 

235 m25 
129 13 10 

72 32 51 
8 55 29 

33 40 01 
3033724 

8 3 4 5 4  
S 6  03 36 

46 06 40 
. _ _ _  ______-_.  

350 37 45 
329 29 52 

343 22 57 
314 38 08 

28 14 41 
316 21 31 

93 57 35 , 181 10 42 

To statio- Back azimuth. 

0 t ,, 
188 01 43 
243 55 54 

75 57 09 
2u 37 33 

55 31 16 
309 11 35 

252 30 58 
1m 55 11 

213 39 06 
128 38 23 

218 33 20 
166 03 56 

226 06 P2 _ - _  -----. _._. 
170 38 06 
149 30 38 

168 53 11 
134 38 50 

208 14 17 
166 21 35 

Distance. 

dletm. 
1978.4 

l l t i%-4 

11873.8 
6443.5 

3917 - 4 
7916.5 

7629.5 
7353.7 

685.7 
4eo5.3 

9595 - 8 
5370-5 

2531 - 7 
5715.0 

6830.8 
57%-8 

4497.0 
3i82 - 0 

3275 -5 
1163 -2 

Distance. 

Yards. 
8724-9 

197id - 8 

329M.8 
6609.6 

4316.8 
8657.3 

E343.4 
8074.6 

6983 - 2 
5254.9 

10493.6 
5873.0 

2763 - 6‘ 
629 - 8 

7470 - 0 
6326-1 

4917.8 
4135.9 

m2.0 
1272.0 

7915 -1  \ 3049- \ 

5 
- l b  

Yitance. 

Iliilcs. 
4-96 
7 -26 

7.38 
3.16 

2.45 
4-92 

4.74 *m 
tr 3.97 0 

2.99 p 
5.96 $e 

4-59 

3.34 

1.57 
3.55 

4.24 
3.60 

2.79 
2.35 

2.04 
0 -12 

4 -50 
1-73 



Kame of station. 
I 

Black Point . _ _  -. - - - - _ _  - - - . 
Black Ledge _ _ _ _ _ _  _ _ _ _  _ _ _ _  
Hunting Grounds .___._____ 
Ragged Key, Xo. 1 _ _ _ _ _  _ _ _ _  
West Featherbed Bank..... 

Latitude. 

0 r / I  

25 43 18.94 

25 40 20.73 

25 39 42.72 

?5 37 40.m 

25 39 37.11 

25 30 08.37 

25 32 07.51 

25 35 27,m 

25 34 05-25 

25 32 30.69 

25 31 12-90 

Longitude. 

0 , I ,  

' .O  05 17.4 

0 01 40.05 

0 00 31.03 

0 00 19.28 

0 06 34.66 

0 02 02.@ 

0 09 27.60 

0 05 22-81 

0 08 47.91 

0 00 43 6E 

Y.0 06 04.S 

Azimuth. 

0 I It 

305 41 34 
278 01 30 

106 00 25 
189 15 29 

2.51 24 10 
109 46 18 

lE7 34 55 
359 35 54 

206 3.1 25 
267 33 49 

196 46 24 
151 46 52 

0s 25 24 
200 42 10 

330 24 21 
47 56 3 

260 23 37 
36% 47 G 3  

1.59 23 15 
67 12 21 

231 26 90 
2% 22 44 

To Etation- / Back azimuth. 

0 I #I 

125 43 51 
98 03 54 

265 58 43 
9 15 40 

71 24 23 
289 44 06 

7 35 03 
179 35 53 

262450 
87 36 40 

16 47 09 
331 44 47 

106 B 36 
20 43 17 

150 2.5 50 
227 55 13 

80 27 17 
1.22 49 58 

9 23 30 
267 08 8 

51 23 29 
1% 24 25 

3iBtance. 

dfdres. 
1083.5 
9a.7 

6362.7 
4236.1 

912.8 
9054.6 

4975.6 
4235-7 

3614.8 
11015.2 

10119.1 
17113.1 

12946 - 4 
12199.1 

11385.2 
921x2 - 5 

14424.1 
133152.7 

5380.6 
14475.4 

12360.7 
7034.5 

%stance. 

Yards. 
11 919 - 4 
10195.0 

7504.9 
4532.5 

993.2 
9901.8 

4457.0 
4632.0 

3953.0 
12015.9 

11065.0 
la714 - 3 

14157.8 
13340.6 

12363.0 
lU063.6 

15573.9 
14711.5 

5534 ~ 1 
l S 3 2 9 . E  

13517.3 
76% - 7 

)iatance. 

af&. 
6.77 
5.79 

4.26 
2.63 

0.57 
5.63 

2.53 
2.63 

2.25 0 
6 3 4  9 
6.29 $0 

10.63 

8.04 
7.58 

7.02 
5.7.2 

8.96 
8.36 

3.34 
6-99 

-- 

U 

7.69 2 
4.37 



aiited Stater Coast Sumey.-Geogra..hical Positions. Sectim VL-Kq Bisca yne Bay. Sketch E'. 

Sands' Point. - - - - - _ _ _ _  _ - _  __. 
Turkey Point - _ _ _ - _ _  _ _ _ _  _ _ _ _  
Soldier Key _.__________ _.__ 
Black Point _ _ _ _  _ _ _ _  __._ _ _ _ _  
b a s '  point .____. _____.___. 
Turkeypoint _ _ _ _ _ _ _  _ _ _ _  _ _ _ _  
Black Point ._. _ _ _  __._ ._--- - 
Tnrkey Point _____.___ ._____ 
Black Pomt _ _ _ -  _ - _ _ _ _ _ _ _ _ _ _  
Turkeypoint .____ _____._.__ 
Black Paint _ _ _  - _ _ _ _  _ _ _  - _ _ _  - 
TurkeyPoint .______ _ _ _ _ _ _ _ _  

~ 

Name of station. 

25 58 21 13111.1 
303 36 42 6136.8 

7 40 09 11766.3 
292 1.1 15 14879.9 

14 42 46 - 8701.2 
277 00 15 10636.0 

300 18 20 14142.5 
253 48 18 13069.4 

22 37 46 4018.8 
170 19 23 7173.8 

13 43 43 8263.3 
~ 149 31 27 3195.2 

Turkey Point .. .- -__. . _ _  . 
Pelican Bank.. ..--__ .___.. 

Bubicon Point - _ _ _ _ _ _  __._. - 

Elliott's Key, h'o. l... ___.. - 

Elliott's Key, No. 3. _ _  _._ __. 

Coon Point .__... ._____ _ _ _ _  
Fender Point __.___._ .____ ~ 

Convoy Point _.__._ .___ _ _ _ _  

Latitude. 

0 I 1, 

25 26 17.13 

25 26 35.69 

25 23 45.24 

25 29 04-25 

25 25 34-84 

25 25 15.40 

25 30 06.96 

25 27 46.62 

Longitude. 

0 t ,I 

w.0 09 39.79 

0 07 54.03 

0 e5 2a-32 

0 01 14.43 

0 03 21.96 

0-02 10.43 

0 10 22-97 

F.0 10 37-80 

bzimutb. 

0 I I/ 

240 49 51 
181 - 
236 16 03 
165 38 59 

205 56 55 
l23 38 30 

167 39 45 
112 17 47 

194 42 12 
97 02 57 

120 21 28 
73 51 31 

rnd 37 n 
350 19 05 

193 43 13 
329 31 02 

4s s s  

1 Back azimuth. Distance. I To Btation- Distance. 

%ZXd 
MiiwM 
11795.7 

12893.6 
11525-3 

14337.9 
9228 - 4 

12367.3 
1G2b2 -2 

9515.4 
11631.2 

15465.8 
14292.3 

4394.9 
7845.1 

9036.5 
3491 ~ 2 

08 Mi&. 
9 -* 
6.70 

7.33 
6-55 

8.15 
5-25 

7.31 
m 

9-25 .tj 
5-41 p 

P 

0 

6.61 

8-79 
8.12 

2-50 
4.46 

5.13 
1.99 

c_ 



Name of station. 

E. End 
W. End 

/ 
D A U P H ~ ~ ~  I'D BASE 

Horn bland Eaat .__ _ _  - - 

, Bayou Casotte - .._ _.. ._ _ _ _ _  

, Eaet Pascagonla ....... -... 

Latitude. 

0 P, 

30 15 02-39 
30 14 27.48 

30 19 02.2'2 

30 20 50-4t 

30 13 48.23 

30 22 09.79 

30 12 15-28 

3U 19 31.78 

30 13 21.15 

30 19 50.49 

30 20 41.51 

Longitude. 

0 I / r  

cT.0 06 51.09 
0 13 27-90 

0 11 15.18 

0 05 53.84 

0 00 00.00 

0 17 28.39 

0 22 23.26 

0 23 50.78 

0 30 33.50 

0 29 24.41 

J.0 31 22.28 

~ 

Bzimuth. 

0 / I t  

_ _ - - . *  _ _ - _ _ _ _  
264 11 19.4 

316 16 59-2 
22 45 22-7 

8 07 37.6 
45 50 50.8 

93 15 32.1 
143 59 45.9 

335 41 27.7 
300 03 54.5 
277 27 19.8 

2-54 05 26.4 
2U3 16 02.1 

299 19 45-3 
244 29 41.4 
350 07 22.3 

273 45 40.9 
223 17 41.4 

273 40 42.8 
321 12 20.6 

8 45 34.0 

354 33 19-8 
296 30 48.6 

To station- Back azimuth 

0 I ,/ 

- - - - - - _ _ _ _ _ _  
84 14 39-3 

136 19 12.4 
202 44 15.7 

183 07 03.7 
225 47 052.2 

273 08 45.3 
323 56 47.5 

155 43 29.1 
120 07 04.1 
97 33 10.7 

74 09 55.8 
23 18 30.8 

119 25 09.9 
64 32 57.4 

170 08 06.4 

98 49 47.6 
43 21 04.4 

93 43 31.3 
141 15 53.0 
188 45 03.9 

174 30 44.4 
116 31 48.2 

Distance. 

H*T&S. 

1C661.7 

l(214.3 
5 17.2.5 

l(825.6 
16918.3 

23633.0 
l f E 4  -6 

15817.1 
1; 519.0 
It705 - 6 

14?82.4 
1!@,.6 

1!~100.1 
1: 311.2 
1:;641.5 

XW.4 
X B . 6  

: m . 5  
r975.5 
1!!129.3 

XS21-7 
3518.1 

- - - -  .-- 

DiStanCe. 

Yank 

11659.3 

11170.0 
10033 -8 

1183a.6 
lml- 3 

2363'1.2 
17578.7 

17078-4 
12596.3 
20455.9 

16275.0 
21793.3 

20m7.3 
12369.6 
14917 - 9 

14505.5 
17153 - 3 

9765.0 
19657.5 
13264.2 

14896.3 
3847.3 

- - - - - - - 

xstlulca. 

Biiles. 

6.62 

6.34 
5 -70 

6.73 
10.51 

13.44 
9.99 

9.70 0 

- _ _ _ _ _ _  - 

W 

5Q 
7.16 9 

11-62 

9.25 
12.33 

11 -81 
7.03 
8-48 

8.21 
9.75 

5.55 
11.17 
7.54 

ib 8-46 - 
2.19 4 



Lnrituae. 

0 I ? I '  

30 11 17.62 

30 13 15.5'2 

33 13 45-64 

30 14 56.51 

30 14 59.80 

3 13 56-14 
4 

30 14 45.81 

8 24 45.53 

30 22 s.20 

Longitude. 

0 9 n  

m.0 01 33-16 

o e4 s6.s 

0 00 03.44 

0 06 44.33 

W.0 03 04-51 

E . 0  03 4 5 . 6  

0 03 35-09 

E. 0 06 55.00 

W.0 05 00-71 

\ 

I 
A!Zixuntb. 

0 I I1 

_ I  

200s 14 14 
107 03 25 

338 04 04 
261 55 52 

$228 27 35 
82 !3 loo  

309 59 04 
2 N  58 40 

294 03 21 
157 16 5 1  

60 14 37 
57 42 11 

73 06 19 
9.2 19 20 

70 S 39 
Za 44 24 

2 ~ 0  oa 07 
334 35 55 

Dieance. 

rp. 
- m  
listiulea 

*.r 

Miles, 

3.27 
12.42 

3-66 
1-47 

0.08 .p 

tr 

3-36 QI) 

4.41 

6.65 
6.&1 8 
7-27 

6.11 
s.75 

5-79 
6.66 

13-52 
14.X 

32-04 
11-65 

12-m 
6.a 



Kame of station. 
I 

Great Point Clear _____. _ _ _ -  

Latitude. 

0 I I' 

30 29 04.57 

33 35 46.90 

30 35 11.66 

30 32 25-17 

30 31 5-4-37 

30 40 €1.21 

30 38 1 O . S  

30 39 07-04 

3 40 1i.s 

20 39 32.84 

Longitude. 

0 # I, 

E. 0 05 10.69 

W.0 02 1730 

E. 0 06 28.43 

W.0 03 29.21 

E. 0 06 56.95 

W.0 00 41.57 

E. 0 06 14.67 

W.0 02 19.69 

w.0 00 42.53 

E. 0 04 03.41 

Azimath. 

0 I I ,  

340 45 33 
€35 06 43 

315 59 30 
13 52 15 

94 27 47 
10 23 5 

293 59 59 
2-35 06 43 

70 13 00 
172 32 29 

308 49 23 
17 29 00 

356 11 58 
loa 30 09 

277 03 50 
232 53 31 

3Q.3 44 48 
w2255 

a 5  56 59 
311 53 55 

357 33 53 
56 54 22 

Distance 

Meins. 
8447 -4 
15403.3 

17.214.9 
14B2.7 

14059.9 
11491.5 

15174.3 
16729 - 9 

19320.7 
6122-2 

lG03.2 
8532-6 

5533.5 
ii6a3.6 

13802.4 
3275.2 

14720.1 
llT06.0 

9180.2 
4695.8 

43.52 - 1 
16073.2 

Distarrfe 

Fads. 
9 -  -8 
1 W 4  -6 

10925.7 
15444.2 

15375.5 
125E6.8 

16594.2 
18.295-3 

21128.5 
W . 1  

16079 -0 
9331 - 0 
6B1.6 
1 M 6  - 3 
15093.9 
3581 -7 

16097.5 
12701.3 

10367 - 3 
5135.2 

4859.3 
,175'17.2 

_I_ 

- 
Dirance. 

hriia. 
5.25 
9.57 

10.70 
8.77 

8.74 
7 .OS 

9.43 5/1 

U 12.00 0 
3.80 9 

10-39 

9.13 61 
5.30 

3.44 
7-27 

8.58 
2 -04 

9.15 
7.27 

5.89 
2.92 

2.70 2 
9.99 a 



United States Coast Sum y.-GeographiCaal Positions. Section VIII.-Moobile Bay. 

CrabCreek _.--.__.___.___ 

Blakely ._____...._-_._.__. 

Tensaw River _._.__. .____. 

Mobile, Episcopal Spire. _ _  - - 
Mobile, Barton Academy.. -. 

opposite Mobile Island - _ _ _  - 
MmettaBay -.__-___.__ .___ 

Middle Apdaeha -.. -. - - .. . . 

Middle Tensaw.. - - -. . . - -. 

Nietch H. 

0 / I t  0 , ,* 
30 43 03.18 E. 0 01 28.28 

30 44 16.17 0 05 32.03 

30 41 35.62 E. 0 01 48.66 

30 41 26.25 W.0 01 04-24 

30 41 23.75 0 01 28.13 

30 42 02-69 w.0 00 41.99 

30 42 29.09 E. 0 05 26.37 

30 4!2 51.01 0 04 54.91 

30 43 12-78 0 02 42.33 

Azimuth. 

0 I I I  

301 59 47 
33 OS 03 

70 5s 55 
352 09 23 

168 37 43 
311 8 51 

243 3.1 36 
278 12 35 

312 02 48 
277 25 31 

281 44 13 
359 48 53 

31s 00 01 
99 25 43 

61 14 00 
93 54 52 

44 09 09 
246 36 06 

196 48 57 
15 09 W 

i 

To atation- 

Vessel Point. -. - . - - - . . - - - . . 
Choctaw Point ...-.-.... -.-- 
Crab Creek - -. - - - . -. - -. . . - - 
Vessel Point.. - - - - ._ - - .. - -. - 
Crab Creek - -. - - - -. - - . -. .. - - 
Point Zeb _ _ _ _  - -  ..----...--- 
Blakely . - - . . . - . . . . - - - . . - -,. . 
Vessel Point.. - - - . . . . - - - . - - . 
Ragged Point .._..._ ..__.__- 
Vessel Point _.____. .___- ..._ 
Tensaw River.. -. . . - - - - - . . . . 
Choctaw Point.. ._-__- ..._.. 
Vessel Point ... ---. . . . - - . - - - 
Crab Creek ____-. ....__ .-_- 
Choctaw Point.. . - - - -. - - -. - - 
Crab Creek .._ - - -  .,,-. - ._._ 
Choctaw Point.. *.. - .. - - . . -. 
Blakely . - - - -. - - - - - - -. . - . . . . 
Crab Creek . . . - - - . . - - - - . . . . 
Choctaw Point. -. __. - __. ... 

Back azimuth. 

0 I 11 

122 02 10 
213 06 56 

250 51 51 
172 09 41 

348 37 33 
131 41 07 

63 37 58 
98 18 15 

132 06 51 
97 29 24 

101 45 29 
179 48 53 

163 00 22 
279 23 41 

2441 11 OB 
273 53 06 

wo7a5 
663733 

116 49 31 
195 08 35 

Distance. 

Metres. 
5769.9 
C323.1 

6862.5 
69G2-2 

2750.4 
9l78.4 

11m.5 
11 615 - 8 
li096.3 
12235-2 

4094.6 
5432.8 

2764.4 
€420.5 

1c217.0 
5509.9 

7791 - 1 
4918.2 

1w .2 
(417 -3 

Distance. 

Yards. 
9590 -6 
6914 -8 

7'504.6 
7613.7 

W - 8  
10365.3 

12670.8 
127M -7 

18696.0 
13330.1 

4431.7 
3754.0 

4116-4 
7021.3 

lll'c3.0 
w25.5 

txao - 1 
5378.4 

2178.6 
mi7 .a 
lm-~ 

i 31-35. 

bk 
E3 

- 0  
Xstance. 

mk. 
5.45 
3.93 

4-26 
4.33 

1.71 
5.89 

7-3 p 
C 10.62 0 

7.60 3 
2.54 
2.13 

2-34 
3.99 

6.35 
3.42 

4.81 
3.06 

1-22 
3 -99 

6 -93 
I x.m 

7.22 



Opposite Chickasaw Bayou - 

30 46 20.94 

30 15 50.84 

30 2t) 03.45 

30 22 59-00 

Mobile aver.. . . . . .. . - . - - W.0 00 14.90 

E. 0 05 18.10 

0 12 48.17 

0 09 44.12 

New Boneeoonrs Harbor -. . 

30 15 13.75 

30 14 25-80 

33 17 50.79 

0 11 42.5 

0 08 51% 

0 15 41.20 

Cypress Point ._ .___ ___. _ _ _ _  

Azimuth. 

311 22 16 

0 t r /  

202 57 38 
192 42 56 

303 8 18 
3x6636 

335 44 03 
33406 

128 55 34 
P28 34 00 

132 40 28 
57 08 09 

317 49 26 
347 33-34 

96 e2 Id 
191 08 58 

252 02 17 
114 38 11 

52 5-2 19 
131 28 46 

131 23 44 
62 4.5 11 

I Crab Creek _ _ _ _ _ _  .__._. ___.; 1% 44 56 
C h ~ w P o i n t  ............. ; /  183 33 51 

j 
Mullet Pokit ____.. _... _. . ._ I 8 56 23 
Point Juliet _.____ _.__.. ___. ~ 308 28 48 

I 
h U e t  Pohit .__... _ _  ._ j 312 37 30 
Little Point Clear, No. 1 ____. i 235 04 22 

I 

Distance. 

MslnS: 
4556.3 
4903.6 

4651 ~ 1 
7888.6 

6679-2 
11 407 -0 

l6fEi.6 
21127.2 

1-519.6 
14321.1 

7m5.4 
14669 - 8 
10333.7 
m1.7 

4790 - 8 
6.255.1 

8007.8 
6163.3 

6153.2 
8013.7 

Distance. 

Yurda. 
4932 - 6 
6352.4 

5089.6 
m3.4 

7304.3 
l2474.4 

1E224 -9 
23104 - 1 
14019.1 
15661 - 1 
7939-0 
16012.6 

11300-6 
9942.4 

6W.1 
6873.2 

8757 - 1 
6745-5 

6729.0 
8763.6 

- 
Distance. 

Mk..s. 
2.83 
3-06 

2.89 
4.90 

4.15 
7.09 P 

U 

7.96 pa 

10.35 
33.13 

8.90 

4.54 
9.11 

6.42 
5.65 

2.93 
3.91 

4.98 
3.83 

A 3.82 @Q 

4.98 p d  



- 

Name of station. 

- ~ 

West Gulf Shore ...__.. _.. . 

-.-.- .--__ 

MXSSISSTSPI SOUND. 

Grant's Pasa LighGhouse. - - . 

5- ' 

Little Danphin Idand . . -. 
John'8 House ..-. .... ...___ 
Marsh Island ___... ..._.._. 

Latitude. 

0 I I' 

30 13 54.57 

&xLlu5s 

30 17 37% 

30 17 41.56 

30 16 53.74 

30 18 44.55 

30 19 24-09 

30 22.p2.48 

30 ao 2 3 , ~  

~~ 

Longitude. 

0 I ,' 
E. 0 13 06-10 

v-0 07 04-16 

0 06 39.53 

0 05 40.60 

0 06 40.49 

0 14 00.18 

0 12 8-94 

0 IO 30.51 

dz imUth .  

0 I ,, 
2cQ 39 56 
I37 40 08 

554836 
63 21 32 

33632 
61 19 35 

2a 43 49 
113 54 09 

2 21 44 
54 00 2.2 

3543608 
278 40 II? 
340 03 24 
21 33 16 

25 21 31 
136 46 53 

?2a 29 45 \ 79,1532 

To station- 

New Bonsemurs Harbor . . - - - 
Shell Bank Bajnu ...__._ _ _ _ -  
-here - - - - -. - 

Back azimuth. 

0 I I. 

29 32 14 
317 39 2G 

175 48 43 
240 18 19 

163 36 22 
211 16 09 

208 43 13 
293 51 39 

182 21 39 
2x3 56 57 

171 36 24 
98 41 61 

160 04 07 
201.32 35 

'205 21 08 
316 46 12 

Dubnee. 

hfetres. 
6400.5 
5324.4 

4788 ~ 6 
1189x2 

4911 -2 
1.2443.2 

3910.0 
971.4  

69472 
13461.4 

9173.3 
4158.6 

6-69 -6 
5905.8 

2 x 5  .'I 
5'JO': ~ F 

\ 8950- 2W6 

-- 
Iistanc 3. 
-- 
Yards. 
9166.5 
3635.5 

5227.9 
12W.6 

5370.7 
13607.5 

4275.9 
1 W . 7  

7497.9 
14721.0 

10031.7 
4a35.8 

7173.4 
6459.4 

3046.4 
-76.1 

W1s8.1 
\ q54- 

IC% 

- w  
Distance. 

Niles. 
5.22 
2.06 

XZP 

2-97 p 
7.33 

U 
3-05 0 
7.73 9 1 

2.43 $u 
6.07 

4 2-25 
8.36 

5.73 
2.77 

4-08 
3.67 

1.73 
3-11 - 

\ Y2 



I 

Bound Island .._....._. ..-- 
Round Idand Light .. ...- - - 

30 18 04.15 

33 17 33.61 

L o n g i a .  
~ 

0 , I/ 
7.0 15 48.20 

0 95 50.34 

0 20 31.99 

0 22 01.e1 

0 p3 20.62 

0 19 07.87 

0 27 36.83 

0 32 14.93 

0 34 01.08 

0 33 44.64 

8.0 34 4532 

-- 
B$mUth .  

0 I ,I 

128 18 53 
72 52 03 

193 23 59 
104 45 42 

37 17 03 
293 16 36 

47 08 52 
253 27 59 

9 59 21 
313 26 06 

325 03 01 
37 53 11 

240208 
3262306 

m 37 01 
348 46 49 

209 45 12 
246 0.3 0.2 

256 42 53 
326 20 44 

u)3 01 16 
2763901 

Distance. 

M e h a .  
l W . 6  
11056.6 

13779.7 
78.29.8 

mh5 ~ 5 
536.5 

3970.5 
7614.9 

4600.0 
2319.4 

4610.5 
7563 ~ 5 

115!!-0 
1514a-9 

43554 
1338.5 

5712.1 
8063.5 

16297-G 
92% - 4 
13S78.1 
67%. 2 

Distllilc e, 

Yard?. 
17965 8 
13091 1 

15063.1 
a5621 

9-85 6 
68358 

4342.0 
832.4 

60960 
30832 

6074 7 
6271 2 

12680 0 
16565 4 

5309 7 
15242.7 

6246 6 
8839 9 

178.22 6 
loo& 3 

_L_ 

15176 7 
'1419.0 

I 

tJh3taliee, 

Miles. 
10-21 
6.W 

8.56 
4.86 

5.15 
a - 3  
2.47 
4.73 

U 

3-88 p 

2.90 0 
1-75 

4 -70 

7.20 
9-41 

3.02 
8.68 

3-55 
5.0.2 

30.13 
5-73 

4 8.62 a 
4-22? 



Namo of station. 

Horu Islaud, (2) ..._.__ _ _ _  
I .  

/ Horn IBkUld west. . . . . . . - - 
&you Grave~liucrs . . . . - . . . - 

A Bellefoatnino -. . --. _-. . .. . 

Bbip Island East - ...... .__ 

i.+.+ Deer Idand , . . -. . . . - - . -'. - 

Blilp Iduiid Mnlu ....... _ _ _  
C!iniidclciir Light . . . .. . . - - 

Biloii Bny, 

Monk's Point.. .. , .., .. _ _ _  
MRr9 Point ......... ...._ 

a. 

Latitlido. 

0 I I I  

no 14 14.52 

30 15 18.8G 

30 21 44.19 

30 20 38.21 

30 14 47-53 

30 21 36-78 

30 14 34.80 

30 03 21.57 

30 21 02.09 

30 23 06-89 

O l l l ,  

v.0 37 3 . 0 6  

0 41 45.94 

0 36 47.69 

0 41 11.48 

0 GO 10.14 

0 47 41.13 

0 51 5G.21 

v.n 51 2 4 . 2 ~  

X.0 43 37.70 

K,O 46 52.35 

Asimpth. 
-- 

0 ' I  II 

231 31 11 
276 '19 32 

2i7 03 4 1  
281 21.07 

326 41 29 
2W 2 6  39 

274 23 57 
308 14 33 

265 52 12 
25345 G2 

x!n 40 41 
17 32 39 

207 $9 37 
2li2 07 12 

214 21 In' 
177 42 I3 

I8 11 51 
99 20 57 

28 10 44 
3ou 28 r28 

llistnncc. Distance. 

Kirds. 
18194 - 4  
l2:lli8.9 

285'1 8.5 
20054.6 

, RB(i4.6 
13199.6 

30713.G 
23751.2 

14776 - s 
19876.6 

18619.6 
14451.4 

IGnI4.7 
3130.4 

29!)52.2 
w255.6 

195vJqO.b 
7203.2 

:!:lw, I) 
7llUI 0 

' I &  #.U 
rp 

Iistsuco. 
-- 
Miles; 
10.34 
7.03 

13.3G 
11.39 

. .  . .. 

5.n4 

i . .  m 

8-39 9' 
P 

7.67 

11.77 ' 

13.49 
' 0  

1LlS 

9.33 . 
8.2T 

9.12 
1.78 

37.03 
13,21 

. .  

. .  

11'.11 
4.09 

'I a PO 
4 : 18) 



... . . . 

Narne of station. 

Point Joli .._._.. ..-..- - _ _ .  
. .  

.Rhodes' 'Ship Yard . . -. . . . . . 
Pbint Blanc ....__.. -.-. _ _ _ .  

. .. . .  

Point Pierre.. . - -. . . . . . . . -. 
3~r11n.uy . . . . . . . . - -. -. ..-A. 

Hl1wll)y . . . . . . . . . . . . . .. . . . . . 
Foy1c.r . . . . . . . . . . . . . ....., 

Lntitude. 

0 I I ,  

30 21 31.08 

30 24 23.78 

30 24 52.04 

30 25 24.55 

30 24 48.60 

30 25 21.45 

30 25 50.04 

30 25 06-01 

30 W k5.35 

30 25 33.58 

30 31 59-32 

Longitude. 

0 I I, 

Y . 0  47 13.09 

0 50 09.46 

0 49 06.18 

0 51 15.61 

0 51 17.29 

0 53 23.03 

0 53 20.7'2 

0 55 16-41 

0 55 23.40 

0 "57 06.36 

r.0 56 52.99 

Azimuth. 

0 . I  I t  

ma 46 25 
190 39 51 

294 12 23 
318 2r 57 

333 59 05 
(32 45 04 

316 34 30 
28G 07 59 

268 15 37 
1 s  02 25 

2CB 22 47 
286 45 58 

299 51 45 
.3 59 6% 

161 03 35 
246 16 42 

.- . 

. .  

27'2 08 00 
342 x . 5 4  

286 07 h7 
275 15 45 

251 27 28 
161 3 18..24 ', 

TO itation- Back azimuth 

0 I t, 

96 50 14 
10 40 P2 

i i 4  14 0.r 

1.54 00 02 

133 89 26 

2.12 44 32 

136 35 '04 
106 09 04 

88 I6 44 
2 03 26 

88 23 51 
1OG 47 01 

119 52 49 
183 59 25 

81 04 32 
66 17 41 

. .  

.. . . . . . 

92 09 01 
162 36 58 

'106 08 53 ' 

95 16 37 

71 28 23 
341 18 17 

Distance. 

iWet.res:. 
5820..5 
3001.8 

5771.1 
7102.4 

1899.7 

. .  

Mi.? 

266.1 
3601.2 
. .. . 
35do.5 

3395.9 

1107.6 

3504.4 

3798 - 4 
ad2.5 

3063:8 
3371.7 

3214.3 
'(324.2 

3354.4 
2759.1 

. 2521 -4 

. ,1113.7 

Diitnnct:. 

Miles. 
63% -I  
3282.9 

(i311..0 
7766.5 

7529.2 

.. ,. . 

. .  

39ii.9 

3828.X 
1211.7 

3r/13.H 
3831.9 

4153.4 
LHi5.B 

3319.6 
3687.5 

Si14.5' 
' 632.4 

a.79.8 
9017 .c 
2756.9 

I . .  

'121a.2 

Distance. 

Illds. 
3.62 
1.88 

3.59 
4.41 

.4';25 
1.18- 
60 

._ . 

, I -*  .a 
, .  u 2.18 0 

2.11 $4 

2.24 .:. 

0.69 9 

2.18 ' 

I .  

2135 

1-90 
2.09 

2.00 
0.39 

1-90 
.1.71 

0.55 

1p' 
1-57 .w 
O.@J I&){ 



United States GoaJt Swvey.- GeoagraphicaZ Positions. Section VIII.-Misissippi Sound 8ketch H. 

I I 

I I 

Distance. 

dielres. 
2814.5 
3000.6 

wx.7 
2414 - 1 

8113.1 
15547-4 

1457.5 

pKtE2.1 
1S23.2 

17251-6 
16133.6 

6638.3 
19733.3 

8098.2 
l a m  1 
2.337 -C 
GChZG .i 

\ 15297. 

Distant e. 

Yards. 
3077 3 
3251 8 

32009 
2639 9 

88723 
17w2 -2 

1615 8 

22617 3 
14132 4 

16865.8 
17643.2 

7259 1 
21579 4 

85560 
11076 9 

3102 F 
6330 * 

- e a  
htance. 

I 

W i .  
1.75 
1.86 

1-82 
1.50 

P 
9.66 0 
0.92 $3 

11-85 p 

6.04 

0 

8.03 

10.72 
10.02 

4.12 
12.26 

5.03 
6 -29 

1.72 
3.74 

\ :-; 



h'me of atation. 

30 20 02-70 

30 21 27.62 

30 13 56.69 

30 12 53.60 

30 I2 41.05 

30 11 22.76 

30E5050.09 

30 10 57.45 

iW.1 09 31.35 

1 0 5  31.08 

l o 8  17-93 

1 03 18-59 

103 26.70 

104 36-96 

10534.23 

1 11 43.59 

Azimuth. 

0 I/ 

219 45 27 
313 43 37 

340 54 03 
67 5U 40 

265 01 18 
170 08 09 

269 49 52 
199 55 16 

267 49 03 
210 w 09 
2.57 42 @2 
218 47 17 

115 03 44 
274 16 46 

224 53 13 
250 37 0.3 

235 54 4.5 
173 00 45 

316 58 13 
-295 23 03 

251 08 52 
309 12 48 

To station- Back azimuth. 

0 , ,, 
69 49 59 

133 47 03 

160 55 29 
247 48 39 

i?3 04 08 
35ow32 

89 22 15 
19 55 35 

87 52 30 
30 29 13 

774205 
33 43 53 

2950326 
94 17 50 

44 54 57 
70 40 13 

565607 
353 00 29 

337 03 28 
115 5 34 

71 11 10 
129 16 03 

Distance. 

Me&&?. 
15299 - 6 
15167.4 

13366.8 
6!xB.8 

9033.1 
11439-0 

10751.8 
m - 8  

10984.9 
431.6 

13216.1 
. 3099-1 

4832.7 
342.2 - 3 

773.3 
10169.1 

m . 5  
6901.4 

12520.7 
19-130 - 1 

8319 - 1 
13314.4 

_ _ _  
Distanc 3. 

Yarb. 
16721.2 
16526.2 

15164.5 
7577.3 

9378.2 
12509.4 

11757.9 
3166.8 

12012 8 
475.3 

14452.7 
3378.2 

5 m . 9  
3742 5 

8518 2 
11448 7 

9070 6 
7547 3 

1m2.3 

-- 

2 1 ~ 3 . 2  

h z  
14559 8 

Distance. 

Hilts. 
9.50 
9.42 

8.61 
4.30 

5.61 
7.11 

6-69 
1-80 

0 
0.27 9 
8.21 ,w 

6.83 0 

1.93 

3.00 
2.13 

4 . a  
6.50 

5.15 
4 -29 

7.78 
32-07 

A 
8.W 41 
5.48 po 



United States Coast Swm y.-GeoFaphicaJ Positions. flection VIII.-iMississ+pi Sound. &‘ketch H. 

Name of station. 
- t -  

Latitud%t 

Henderson’s Point.. - - -. _ _ _  - 
Shieldsbom’..___.__. .____. 

DelectabIe Point _ _ _ _ _ _  

Loagitudf? * 

0 I I I  

Iv.1 15 23-01 

V . l  16 12.83 

1 18 50.70 

1 16 09.72 

1 18 34-09 

1 16 35.99 

V.l  20 03.18 

30 18 24.73 

30 17 57.34 

30 19 37.47 

Bzimnth. 
~ ~ 

0 I ,I 

219 21 52 
268 17 14 

305 00 12 
352 03 32 

325 01 27 
258 40 50 

2 0 7 3 7  
51 22 20 

313 04 42 
2882354 

351 16 26 
43 51 31 

321 04 18 
2663022 

To station- 

Pitcher Point:(2). . _ _ _  _ _ _  _ _ _  
Cat Idmd Light-how.. - - - - - 

Back azimuth. 

0 I I1 

39 24 52 
68 20 49 

123 04 11 
172 03 55 

145 03 09 
76 42 10 

1p2 07 35 
234 20 59 

133 05 53 
108 30 07 

171 16 39 
223 50 31 

141 05 03 
86 32 07 

Distance 
.- 

.Metres. 
15019.3 
11502.5 

15138.5 
8074 - 1 

9153.6 
4301 - 1 

2241.3 
5291 -4 

5166.4 
4065.8 

4625.7 
4551.9 

37g.0 
5542-1 

Distance 

YU&. 
16424.4 
12573.8 

16555.0 
9.185 - G 

10333.6 
4703.4 

2450 - 7 
5786.1 

5639.9 
4446.5 

5058.8 
4977 -9 

4141 -3 
6060.6 

IP - 8 
3istance. 

d w i k .  

9.33 
7.15 

9-41 
5.39 

5.87 p 
2.67 

U 1.39 0 
3.29 -3  
3.21 $Q 
2.53 

2-87 
2.83 

2.35 
3.44 

- 



Unised States Coast Si8rvey.- Gm 

Nnnio u l  stirtitin. 

GALVESTON BAY. 
Dollar Point.. . - -. - -I -. -. -. 

Lutitudo. 
-- 

O l P  

29 26 02~31 

29 22 %:lo 

29 25 50.06 

29 31 34.15 

29 31 58-14 

29 94 48-28 

29 23 26.9S 

29 21 59.99 

29 18 14.47 

29 15 17-35 

29 18 11.83 

Longitiido. 

0 I I# 

V.6 52 15-00 

6 45 15.02 

6 40 09.14 

BPoc 

6 44 56.82 

6-42 25.79 

6 43 07.53 

6 43 52.33 

6 44 25.31 

6 46 0 d . d  

6 46 11.17 

V.6 4G 21.29 

./ aphicul Positions. Section I X -  GalaeMon .Bay. 
I 

Sketch I. 

O I N  

.---.-.-.--.. 
&k. 
119 27 49 

91 io 51 
53 68 13 

49 10 40 
.1 41 38 

341 59 43 
59 42 56 

248 24 19 
39 58 63 

173 ?3 46 
533 46 26 

1% 53 i3 
252.1 15 25 

184 30 07 
214 35 26 

145 50 05 
191 91 54 

d f 1 5  39 
915 24 10 

Tu station- 

-..-.-. .----.-._...---..--. 

Unck azimuth. 

0 1 1 1  

-I-- ..-.- -... 
299 24 23 

233 55 43 

229 07 05 
181 41 29 

162 00 50 
.259 41 48 

mi 04 54. 

. _  . 

G3 25 47 
219 57 50 

353 23 14 
55 48 16 

3?8 53 09 
44 17 31 

4 30 43 
34 41 22 

325 47 08 
11 22 23 

_ . .  

5 16 21 , 

, .35.27 12 

Dir tance. 

Me.ttes. 

..-.- _ _ _  
15999.5 

lf'5G5.8 
11499.0 

1:604,.6 
1f602.6 

11914.8 
6133.0 

't.17Q.B 
F350 - 1 

lPO9S.6 
5456.5 

'I.i22,2 
!W2..5 

24695.8 
K053.2 

.. . 

. .  

17315 .I; 
f#93,7 

24.805.4 
'1Y312.9 

Distanw. 

I'ccrds. 

-. A:.... 
I .  

14215.8 

zi$x.s 

i7nw.r 

13@9.7. 
4 p . s  

1 I J 53.3 

18156.1 

S54 .6  
5850.7 

16511.4 
8154.2 

1883.4 
10818 - 5 

270M.-6 
18648.9 

. .I 

isi5. n 
S 5 1  .O 

2712G.4 
P8L3;1'2.9 

Iistance. 

Miles. 

-. . . . - ?..' 
8-08 

12-10, 
6-34 

9-70. ' 

. :  
10.32 * 
7.40 

3.x $i 

2.57. 0. 
? 

3.2i 

9-38 
4.63 

1-01 
6.15 '. . 

.%' .. , 
... 153.4 

' 1I.Pd 

10.60 

5:n5 

15-41 
4. 

10-76 (0 



United States Coast Surney.-Geogyaphkal Positions. Section IX.-Galz.Estun Bay. &ketch I. 

Xame of station. Latitude. 

0 , )  

.B 20 04-49 

29 1s 3.19 

29 IS 0 1 . 9  

29 19 

’29 21 17-85 

29 22 46.63 

29 23 43.24 

29 23 06.29 

29 2s 49-07 

20 E, i s m  

Imgitude. 

0 r ,‘ 
F.43 44 33.64 

6 44 49.11 

6 49 08-45 

6 53 1-2-44 

6 48 07.14 

6 32 24.60 

6 52 12.20 

6 48a-29 

6 53 23-29 

Y6 53 =-O’ 

* 
A 7 b U t h .  

0 I I 1  

131 -53 32 
16a 03 20 

78 45 41 
174 3Y 50 

161 15 25 
216 45 01 

179 41 12 
240 59 55 

242 52 01 
3 1  15 11 

18.2 27 21 
271 43 31 

178 59 33 
2x1 3 a7 

SZ7 13 03 
57 50 54 

315 24 13 
3-45 12 49 

202 18 23 
254 45 46 

\ 1891336 
\ ’?a2 15 22 

To statio- 

Dollar Point _ _ _ _  _ _ _ _  .___ ___.  
Bolivar Poiut ~ - - - - - - - - - . - - - . 

Bark azimuth. 

0 I I ,  

311 49 48 
348 03 02 

25s 44 59 
3543937 

341 13 53 
36 46 56 

359 41 11 
61 03 19 

62 53 26 
51 16 06 

2 2 7 2 6  
91 47 01 

358 59 33 
loo 35 32 

107 17 10 
5%’ 49 03 

135 28 13 
165 13 252 

22 19 31 
74 47 22 

Distance. 

Mcires 
16521 - 2 
479.4 

2310.0 
.7511-0 

15646.3 
10519.6 

12622.5 
12s699.3 

5215.0 
6333.2 

6039.2 
1 1 B . 7  

4291.4 
11442.0 

14139-7 
71.52.6 

18152.0 
1210.7 

9094.1 
‘5.m -: 

\ 5% 

Distance. 

EZlIfS. 
lW -2 
5182.9 

2559.0 
B13.8 

17109.3 
11503.9 

13333.6 
14073.6 

5703 ~ 0 
6931 -3 

6604.3 
12613.1 

M 2 . 9  
l2512.6 

15462.8 
7621.9 

20506.6 
7m.4 

9945.0 
G w o  4 

\ E-. \ 

)ististance. 

Milrs. 
10.26 
2.94 

1.45 
4.67 

9.72 
6.54 

7 . a  p 
8.00 

U 3-24 0 
3-94 2) 

3-75 9 
7.20 

2.67 
7.11 

8.79 
4.44 

11 -66 
4-48 

5 -65 
3.41 

3-32 
1 -93 



Latitude. 

0 I /I 

29 40 09-05 

29 33 33-04 

29 30 51-52 

29 31 14-60 

29 30 3 - 0 1  

29 34 07.16 

29 3.5 03.04 

29 36 12-39 

29 32 16.39 

29 39 20.63 

29 40 55.99 

huggtude. 

0 I ,, 
R.6 51 24-43 

6 45 39.7'2 

6 51 09-06 

6 48 23-07 

6 56 47-32 

6 59 39-e3 

6 58 48-88 

6 57 44 48 

6 59 34.76 

6 53 26-38 

cT.6 57 55.41 

Azimnth. 

0 / I/ 

3263802 
9 31 14 

343 16 42 
60280s 

158 3 16 
262 30 50 

163 53 30 
263 56 43 

2% 07 53 
~ ~ 2 0  

229 33 01 
30844 16 

2331 43 39 
31i  46 22 

234 29 24 
329 11 43 

20.2 I2 42 
193 31 42 

359 45 04 
50 11 23 

277 47 52 
338 04 17 

ad szimua 

0 t ,, 
146 41 13 
189 30 15 

163 17 03 
240 24 15 

333 37 09 
623354 

343 54 03 
825827 

26 10 32 
104 08 01 

49 37 01 
P B  47 17 

51 47 19 
137 49 12 

543232 
149 13 51 

22 13 36 
13 32 00 

179 45 06 
230 09 20 

97 51 06 
178 a4 23 

Distance 

m&?x. 
1W5.7 
1YA3 -0 

4014.6 
14349.4 

17170.4 
101CS.8 

171-25.3 
5719.7 

19723.7 
5671.5 

17185.8 
12690.7 

15221.4 
13048.6 

12553-2 
13736.9 

7848.4 
5277.1 

17596.7 
9048.7 

10610-4 
8736.3 

Dktance 

Yards. 
2cl75l-3 
21161.0 

4390.3 
1.5692.1 

18777.0 
11054.7 

18727.7 
6254.9 

23j69.3 
6202.2 

18193.9 
13878.2 

16645-7 
14269.6 

13227.8 
15022.2 

8583.0 
5770 -9 

19243.2 
YS5.4 

11693.2 
9553.8 

Distance. 

Baes- 
31.59 
12-02 

2-49 
8.91 

10.67 
6-28 

10.64 p= 
U 

12-25 0 
3.54 9 

10.68 w 
7.89 -- 
9.46 
8.11 

7-80 
8.54 

4.88 
3.28 

10.93 
5.62 

6.59 

3.55 

5.43 c, 



LTnited Stales Coast 8umey.-GeographkaZ Positions. Section IX.- Galzeston Bay. Eketch I. 

Name of station. 

Yezquit Knoll ____..  

Salt Worh _._.__ _ _ _ _  .____ 

Latitude. 

0 I I1 

29 39 37-02 

29 40 06.21 

29 40 36-05 

29 40 53.69 

29 37 23.20 

29 37 58-82 

29 39 31.42 

29 41 11-18 

29 42 33.73 

Longitude. 
-~ 

0 I 11 

V.6 54 31.30 

6 5 4 2 3 0 2  

6 51 33.02 

6 57 01-38 

6 59 06-90 

6 59 39-66 

V.6 59 04.67 

V.6 54 58.40 

6 58 39.93 

bzimnth. 

0 I 11 

39 31 42 
113 54 30 

36 58 54 
105 @2 1% 

31 43 10 
963600 

300 19 00 
92 47 23 

207 30 19 
240 54 50 

218 19 05 
219 56 57 

233 40 29 
269 21 30 

345 53 16 
e4 23 57 

293 05 53 
?~30 18 33 

To Btation- 

Red Bluff _ _ _ _  _ _ _ _  ..____ .__. 
Morgan Point ..____ .___ .._. 

Back azimuth. 

0 I I1 

219 30 06 
293 32 49 

216 57 14 
2350027 

211 41 28 
276 34 F2 

120 20 14 
272 46 57 

27 31 21 
60 57 07 

38 20 23 
69 59 30 

53 41 30 
89 23 45 

165 53% 
264 %2 29 

113 07 43 
1% 10 55 

-- 
DE1 ance. 

N:trw. 
e. 66.4 
6(1@2.4 

9010.2 
5!)19.1 

9:142.6 
5342.0 

4gii4.9 
1414-4 

7306.9 
&180.3 

6M2.9 
€4526.6 

4'20.7 
7:w.7 

2!rnal 
4761 -5 

644.4 
3'3 2 

Distance. 

Yards. 
8930.5 
6564.1 

9E53.3 
6465.3 

10435.5 
a 1 . 9  

5112.4 
iao.5 

7990 - 6 
9273.8 

7505.1 
9652.5 

4506.3 
8045-1 

3258.8 
5228.9 

7080 -2 
3541 2 

\ 

l t f ik .  
5.07 
3.13 

5-60 
3-67 

5.93 
3.32 

P 

4-54 I) 

P 

E2 g 
5-27 

4-26 
5.43 

2.56 
4.51 

1-86 
2 -91 

4 -02 
2 -01 

0 -79 
1.01 



Name of Btation. Latitude. 

0 I /, 

29 42 17.66 

29 42 59.99 

29 42 47-80 

29 44 12.29 

29 44 05-81 

29 42 18-58 

29 44 40.74 

29 4s 04-49 

29 44 49.44 

29 40 21.68 

Longitude. 

0 I ,r 

v.7 00 47-87 

6 58 38.51 

6 59 56-75 

7 00 27.59 

7 02 02-83 

7 01 12-96 

7 01’59.99 

7 02 48.90 

V.7 03 15.61 

F.O 40 41.35 

0 / ,, 
261 48 17 
293 27 52 

2 42 47 
69 27 31 

54 53 56 
2-31 33 15 

3255404 
8 46 40 

265 34 52 
328 50 13 

157 55 18 
199 11 56 

294 19 25 
3 la 19 

290 15 00 
325 33 05 

237 09 03 
3M 26 31 

2.2 57 23 
€234526 

)istrmce. 

HdTes. 
3473 ~ 9 
5273.8 

809.6 
3713.0 

1613.6 
2E2-2 

7297.6 
3571 - 0 

2566.5 
3593.3 

3 m . 7  
3706-9 

2724.5 
1322.1 

1400.6 
21%-5 

854.3 
2371.4 

17635.9 
17294 -5 

Distance. 

Yards. 
3799.0 
5767 - 3 

€4235.4 
4060 -4 

1764-6 
2364.5 

7 w - 4  
3905.1 

2836.7 
4257.6 

3393.3 
4053.8 

2979.4 
1445.8 

1531 -7 
2393.3 

934.2 
2593.3 

192ss.l 
18912.7 

YitaW& 

Miiks. 
2-16 
3% 

0.50 
2.31 

1.00 
1.34 

4 -53 
P 

2.21 13 
1-59, 9 

2-22 - -  
2.3;) 

1 .ss 
0.82 

0-87 
1.36 

0.53 
1-41 

0 

93 
2.42 

rp 10.96 CQ 
10.75 



United States Coast Bumty.-Geographi.txd PositiOnr. &c&n IX-Galveston Bay. &tch I. 

Name of station. Latitude. 

0 t f? 

Lone (5) Oaks -.____.--_-__ 29 36 32.14 

La-ce Cove .____. 29 46 16.60 

Umbrella Point . _ _  _ _  - ._____ 29 40 46.17 

I 

Longitude. 

0 , I/ 
W.6 41 17.31 

6 45 34.22 

6 50 47.68 

6 49 53-69 

6 18 16.55 

6 43 54.35 

6 41 45.79 

6 40 30.64 

6 40 26.81 

6 39 23.73 

k.6 43 34.4 

h U t l l .  

0 , 8,  

112 17 12 
187 47 21 

324 13 02 
393630 

219 36 10 
m 2  36 25 

231 53 29 
290 09 54 

239 28 41 
304 18 25 

336 43 53 
66 57 35 

551 02 46 
89 22 01 

2 2 9 0 4  
117 45 29 

12 09 5-2 
137 57 37 

9 59 26 
044422 

To statiou- Back azimuth. 

0 / N 

29.2 12 18 
7 47 39 

144 15 27 
219 43 36 

s9 35 46 
92 41 25 

51 55 38 
110 14 28 

59 30 @2 
1'24 22 11 

156 45 29 
246 56 45 

171 03 18 
269 20 os 
182 28 58 
2974258 

1% 09 46 
317 49 04 

189 58 47 
264 41 18 

Distance. 

hft%m. 
17641 -6 
7132-9 

13466.4 
14718.0 

13207.8 
16318-6 

8857.0 
15819.6 

5061.6 
14816-1 

13125-6 
2914.8 

1113.2.2 
6135.8 

6645.0 
9214.4 

1848.2 
1234.1 

12030 -1 
9993.4 

15291 -1 \ '5w. 

Distance. 

Y d .  
19291 -2 
7800 -3 

14726.5 
16095.2 

14443.7 
17f35.8 

9685.8 
17299.9 

5535.0 
1620'2 -5 

14353.8 
387.5 

32113.9 
a093 

7233-8 
10076.6 

2021-1 
13455.4 

131% -8 
1 8 . 5  

16722 2 \ 16413. 

M*. 
1036 
4.43 

8.37 
9.14 

8.21 
10.14 

5-50 @ 
9.83 

3-15 * a  0 
9-20 $3 

8.15 a 
1.81 

6.92 
3.81 

4-13 
5.72 

1.15 
7 -6.4 

7.48 
6 -21 

9 -50 
9 .?a 



Bollova . . . -. . . . -. . -. . . . . 

I 
Latitude. 1 Longitude. 

0 I tt 0 , ,? 

29 49 21.61 W.6 38 59.19 

i 
I 

29 45 30.21 I 
I 

29 46 29.91 8 6 40 31.84 
I 
I 

29 48 30.39 1 

6 40 04.70 

6 41 25.94 

I 29 49 29.8 iW.6 40 39-E2 

I 
29 28 49.05 jW.6 38 55-30 

i 
29 32 50-53 , 6 38 47.01 

29 27 48.81 i 

I 

I 

I 
6 35 48.18 

i 
I 

29 34 46.98 6 32 46.12 

29 30 16.73 iW.6 29 16.14 
I 

B z i m R t h .  

0 I 1, 

7 51 28 
61 47 35 

99 11 19 
205 06 07 

254 23 21 
333 21 8 

248 10 43 
314 15 09 

274 59 09 
337 48 43 

IS 51 18 
117 35 35 

9 4'2 08 
76 44 a7 

62 32 5( 
152 36 28 

20 51 29 
69 46 02 

66 41 54 
145 49 18 

To dation- Back azimuth 

0 1 *) 
167 51 16 
241 44 19 

279 Q8 35 
250627 

74 23 55 
158 21 51 

68 11 56 
134 16 10 

94 59 59 
157 49 21 

199 50 42 
m3237 

189 41 28 
256 41 05 

242 30 43 
3323459 

200 49 59 
249 43 04 

246 38 41 
325 47 35 

Distancr 

Metres. 
MOL 

l2040.1; 

8965.c 
2593.c 

1899.: 
1977.1; 

4243.1 
4582.f 

2711.9 
5411.E 

5858.4 
10983.0 

13132-7 
10229.9 

7925.2 
10463.4 

13775.9 
10353.8 

11500-1 
1053.7 

Distance 

Yards. 
5271.6 

13166.8 

9804.8 
2836.6 

2077-2 
21e2.2 

4641 -0 
5011.6 

2965.7 
5918 - 2 

6406.6 
BO10.7 

14361.5 
11187.1 

W . 8  
11442.5 

15064.9 
11322-6 

12576.2 
1157.8 

DUtanOe. 

Nib. 
3-60 
7-48 

5.57 
1.61 

1.18 
1.23 -P 

1.69 ? 
9Q 

;:E g 
3.36 

3.64 
6-83 

8.16 
6-36 

4.92 
6.50 

8.56 
6.43 

7.15 1% 
0.66 .Qr 



bzimnth. 

0 I I1 

995525 
185 03 03 

61 50 03 
127 52 45 

8s 19 43 
3i) Id 18 

53 54 31 
289 CG 19 

198 34 05 
156 20 46 

2993650 
2.27 25 17 

233 02 40 
164 20 49 

297 55 47 
180 43 52 

36 43 19 
142 35 31 

65 21 3s 
\ -wJ 31 3l 

To station- 

Stevenson . - - - - - . - - - - - . . - - - - 
Robinson Bayou .___ _ _ _ _  ___. 
Marsh Point. _ _  - _ _ _ _  _ _ _ _  _ _ _ _  
Robinson Bayou .__. _ _ _ _  _--. 

Marsh Poiut _ _ _ _  ._____ _____. 
Rollmx - - - -. _ _  - - - -. -. --:-. 

Back azimuth. 

0 I ,, 
279 52 36 
15 03 11 

241 48 46 
307 51 36 

263 17 15 
210 17 42 

49 57 44 
109 09 33 

18 35 17 
3 s  la 44 

119 41 13 
47 2; 38 

53 05 42 
344 19 -29 

117 57 5.2 
u 43 55 

216 41 24 
322 34 47 

245 a0 20 

Distanc0. 

Mrk.es. 
9395.7 
52.20 -6 

4801 -5 
4778.1 

5078.7 
3sw.5 

13955-1 
1130.2.9 

16818.9 
18342 ~ 5 

16717.7 
1037 - 1 

12623.6 
16466.8 

7817.6 
11741 - 1 

10638.9 
3991 -2 

47-50 -c 
i 17396.’ 

Distance. 

Yards. 
10274.9 
5709.1 

5250.8 
5525.2 

8 9 M . G  
4&3-5 

15151.5 
12360.5 

1m2.7  
13497-4 

1@%2.0 
11534.0 

13Sii4.8 
l W . 6  

w9.1  
12839.7 

11634 - 4 
4364.7 

5194 .F 
i 19024.’ 

tb 
W 

- 0 3  
Distance. 

Miles. 
5.84 
3.24 

2.98 
2-91 

5 . 9  
2.42 

M 

U 8-61 0 
7.02 9 

10.45 ?9 
7.61 

6.55 

1-84 
10.23 

4.86 
7 -29 

6.61 
2.48 

2 -95 

10:s 

1 10.81 



A'pme of station. 

Green'a H o w  - .. ____. _ _  
Delesdemier's . . - - . - - 

Latitude. 

0 I N 

29 13 67.96 

29 16 46-62 

29 17 33.40 

29 12 27-98 

29 16 14.64 

29 10 21.13 

29 -12 26-33 

29 12 53.13 

29 11 47-si 

29 05 21-95 

29 07 05.47 

Longitade. 

0 , I t  

V.6 51 42-17 

6 53 51.B 

6 65 56-93 

6 55 54.23 

6 57 50-7G 

6 58 12.11 

6 58 17.87 

7 00 39-@2 

7 OS 20 18 

7 05 33-00 

V.7 03 11.41 

Azimuth. 

0 , ,I 

67 03 18 
175 10 51 

135 43 .% 
210 50 05 

145 5i 25 
243 26 07 

132 21 36 
249 4.5 49 

320 03 0.5 
33 40 47 

172 17 25 
231 05 49 

167 44 *20 
262 13 44 

217 53 55 
23400 

302 13 04 
244 51 05 

230 23 59 
1i3 22 55 

50 13 59 
149 37 46 

Distanee 

Mates. 
5160.1 
9721 - 1 

11453.5 
5234.6 

8157.E 
6833.4 

6563.5 
2190.8 

8108.5 
3072 - 1 

81of2.3 
'7426.6 

4576.6 
5989-8 

46%2 - 0 
5609.2 

10494.2 
13310.9 

S38.8 
11934 -8 

49dl. 1 
1ooW.9 

Dietance. 

I'rrtd. 
5642.9 

10630.7 

12525.2 
5724.4 

8921.1 
7412 - 8 

71TI.7 
2395.8 

8861.2 
3359.6 

9188.5 
8121.6 

5004.8 
6550.3 

5054.5 
8321.2 

11476 - 1 
14556.4 

10792.2 
13073.4 

5447 ~ 2 
llW2-5 

-_I 

- 
Distance. 

mi&. 
3-21 
6.04 

7.12 
3.25 

5.07 
4.25 

4.08 r;/l 

U 
1.91 9 
5.22 p 

1.36 

5.04 0 

4.61 

2.81 
3-72 

2-87 
4.73 

6.52 
8.27 

6.12 
5.43 

3.09 tb 
6.27 q 



united S&a&s Coast Sumq.-Geographical Posithas. Section IX.-Galveston Bay. Ehtch L 

Name of station. Latitude; 

0 / I 1  

29 10 34.41 

29 07 4'1.72 

29 06 28.21 

29 01 22.a 

29 04 51.04 

29 04 19.41 

29 05 43.38 

29 02 30.11 

29 03 14.94 

\ as O4 

Longitude. 

0 / 

17.7 07 52.00 

7 08 30.31 

7 10 07.00 

7 10 14.14 

F.7 G9 06-32 

w.7 06 56-37 

7 07 34.10 

7 09 00.46 

7 11 30.36 

'W.7  13 41.48 \ 

Azimuth. 

0 t I /  

3333928 
227 33 46 

313 06 01 
205 24 '33 

2852239 
ell 63 12 

181 10 35 
%W42 

15 58 35 
260 37 08 

127 34 52 
44 33 25 

loa M 
28 22 01 

166 12 40 
43 54 36 

2004435 
329 08 19 

316 23 27 
L m S 4 1 4 8  

To dation- Back azimuth 

0 / // 

1% 40 36 
47 34 31 

133 07 27 
252537 

105 24 52 
31 55 03 

1 10 38 
45 56 59 

195 58 02 
ao 33 52 

307 a19 
22 31 49 

q%?8 27 13 
208 20 43 

346 12 08 
2235400 

20 45 16 
149 08 56 

1362508 
56 49 'SL 

'I 

Distance. 

Metres. 
10326.8 
3360.7 

6566.0 
8192.3 

7683.8 
11598.7 

9403.0 
10583.5 

6667.0 
5fM6.1 

6503.3 
7621.0 

4358.3 
9114.3 

7547 - 6 
W4.6 

6362.6 
40.20.1 

81B-I 
, 6779- 

Distance. 

Yards. 
11293.1 
3675.2 

7180.4 
8958.9 

8402.8 
l2W.0 

10.2&2 ~ 8 
13573.8 

7!290.8 
6393.1 

7111.8 
8310.7 

4766.1 
9967.1 

%3-8 
3143.5 

6958.0 
4396.3 

8894 -1 
, 7413. 

IP aa 
a0 - 

xstance. 

Miles. 
6.42 
2.09, 

5.09 

4 -77 
7.21 

5.84 
6.58 e 
4.14 
3-63 

4-02 

P 

0 

ea 

4.04 
4.74 

2.71 
5.66 

4-69 
1-69 

4 -07 
2 -49 

5.05 
4 -21 



Longitude. 

0 , n  

T.7 14 05-00 

7 16 24.98 

7 11 48.51 

7 10 17.33 

f.7 04 41.71 

Yards. 
W21.3 
8608.4 

ll'L98.7 
11603.4 

7769.8 
2850.6 

15615.1 
18182.5 

o t n  

183 19 01 
230 50 65 

205 20 16 
2.51 01 10 

154 32 04 
2582366 

229 17 21 
293 08 59 

167 56 46 
297 14 00 

Miles. 
6.83 
5-01 

6.42 
6-60 

4.4i 
1-@2 

8-87 
10-33 

I 

13971.7 
7647.0 

TO 8t8tiOU- I Back d n t h .  

U 
4-34 9 
7.94 0 Hall Bayou.. . . - -. . . . . . . 

bland, West Base.. . . - - - . . - - - - . 

0 / N 

3 19 e2 
60 62 47 

25 21 3.5 
71 04 10 

334 31 09 
78-24 453 

49 20 37 
113 13 35 

7 57 18 
117 16 53 

%tame. 

MdTCS. 
1u992.7 
8054.7 

10331 -9 
10610 -6 

7105.0 
2606.6 

14279.2 
1 W . 7  

1 M 6  -2 
6892.7 



United States Coast Sumrey.-Gcogra1~hical PoJitk. Section X.-Cwt of Cdijbmk. Sketch J, A%. 10. 

Ballast Point _____. _ _ _ _  _ _ _ _  
Playa .-____. .___._ ___. ..__ 

Point Lorna _____._ .... _ _ _ _  
F i t C h ' B m  -----.----. ___. 

O@%vahry,Transit _..___. 

Obsenatory,BzimuthPoint. 

OldTown ___.....__..____. 
Black Fish Point. .___ _ _ _ _ _ _  
False Bay _...... _____. ._._ 

Latitude. Longitude. 1 I Name of station. 

32 41 04-92 

32 42 09.81 

32 40 13.34 

0 00 33-38 

0 00 10.78 

0 00 05.41 

32 42 56.62 E. 0 00 09.53 

32 41 57-36 0 00 00.00 
117 13 22.00 

32 41 57.75 W.0 00 00.11 

32 44 57.26 E. 0 03 22.54 

32 40 41.57 E. 0 03 52.66 

- 

32 44 02-53 W.0 00 10-85 

I SAN DIEGO BAY. 

East End 32 41 17.91 E. 0 01 50.63 siur DIEGo BuE' { West End! 32 41 40.92 I 0 01 05.32 

B e i U t h .  

0 I I 1  

.---- ..__ _ _ _ .  
301 c5 29.2 

258 44 52-4 
217 03 24.0 

301 34 14.1 
w3 35 P2-0 

23.4 01 43.7 
lr3-2 13 57.4 

319 06 03.0 
1 13 27.1 

293 03 26.1 
1 s  47 36-6 

293 02 12.4 
187 53 15.0 

19 30 39.9 
53 31 55.2 

E5 36 46.5 
61 39 4-2.5 
174 18 53.6 

32% 01 51-e 
'1?53 OB 94.1 

To station- 

* 
Badi azimuth 

0 I ,I 

----. _ - _ -  
121 05 53.6 

78 45 34-1 
37 03 41.4 

121 35 0s-0 
163 35 34-3 

54 @2 40.5 
2 14 00.3 

139 06 57.6 
181 13 24-9 

113 04 25.9 
7 47 41.6 

113 03 12.2 
7 53 20.2 

199 29 50.2 
.233 30 10.8 

305 31 46.0 
261 37 39-9 
354 38 37.3 

140 02 579 
i 73mw- 

Distance. - 
pletres. 

_ _ - _ _  _ - -  
1w2.1 

2051 -7 
13ss.1 

3052.8 
2083.6 

33fJ3.6 
3593.2 

4022 - 1 
5030-5 

3131-9 
1830.4 

3134.7 
lS;ro.7 

7167.6 
6249.4 

7146-7 
59s-7 
7914.6 

59762 
\ 58Q5.C 

Distauce. 

Y d .  

_-- - -  -.-. 
1500.5 

2243.7 
1518.0 

3338.5 
2278.6 

3703.5 
39.26 - 1 
4398.5 
sxi .a 
3425.0 
2001.7 

3128.0 
W2.0 

788.3 
6334.2 

7835.4 
633.6 
8655.5 

6535.F 
i 6348.' 



hTme of station. 

P O I S T  COXCEPTlOii, COAST 
SL'RVEP OBSERVATORY.- - 

POIHT Pmos, COAST SURVEY 
OBSEEVATORY, PFEAR Mow 
TXIUY...... -..I--. - - - -  

Latitude. 

0 , n  d 

32 41 25.21 

32 43 26.07 

32 39 06.81 

32 39 34.57 

32 38 10.17 

u7 
32 36 24.06 

32 35 46.85 

32 35 48% 

34 26 56-30 

36 37 59.86 

0 I N 

. 0 06 10.07 

0 04 45.83 

0 05 26.39 

0 07 37-83 

0 U7 46.14 

0 06 34-20 

0 09 09.86 

I. 0 07 10.67 

120 25 33.00 

E154 22-00 

0 I It 

146 16 3.i 
76 54 40.2 
69 25 55.2 

62 50 09.9 
15 17 26.5 
329 29 09.5 

140 05 52.8 
194 56 30.6 

146 08 09.3 
75 59 47.9 

115 36 28.7 
175 16 02.2 

160 35 07.0 
209 50 11.4 

105 46 44.9 
153 41 92.7 

139 12 26-2 
191 56 u.4 

- _ - - -  .------ 

-------I. ---.  

To &ation- 

(Sketch J, No. 4) ___. _.___._ 

Back 8zimdh. 

0 / /I 

326 15 02.5 
2.56 51 23.0 
249 24 41.0 

262 47 40.6 
195 16 57.8 
149 29 55.0 

320 04 32-2 
14 56 54.2 

326 07 21.9 
255 58 36.9 

295 35 13.3 
355 15 57.7 

340 34 30.4 
29 50 50.2 

2% 45 21.0 
333 41 07.6 

319 12 06.6 
11 56 43.6 

-------..--_. 

--.e... C - .  ..-, 

Pistance. 

imrm. 
7254-4 
9753 ~ 7 
3Q3.2 

7251 -2 
5252.6 
43.21 - 1 

38% - 9 
4412.0 

4104.3 
3531.0 

4033-0 
2608.5 

5315.5 
3768.1 

4211.3 
4924.5 

1339.7 
4467.0 

.---.__* 

,;fl,y 
...-.e- .. 

Yards. 
8589.3 

10666.4 
4180.9 

7929.7 
5744 - 1 
4725-4 

4160.0 
4824.8 

m . 3  
3361 -4 

4415.8 
2852.6 

5812.9 
4m.7 

4605.4 
m . 3  

1465.1 
4W.O 

_ - - _ _ - - -  

___..__- 

Distant 

Mi. 
4-83 
6.06 
2.37 

4-51 
3.26 
2.68 

3-36 
2.74 

2.55 tj 
1-24 0 

P 
2.51 
1.62 -W 
3-30 
2-34 

2.61 
3.06 

0.83 
2-Y8 

- - - - -_ - -  .r 

b b  
y1 ..--.-.- 



United States Coast & u m e y . - & p p h ~  Positions. Section X.-Coast .f Cal$omia. 

Name of station. Latitude. i Longitude. 

0 I n  SSrlTFBBhTCISCOBAY. 0 ' fl  

Point drisidera _____. ._ _ _ _  - 37 43 30.57 E. 0 06 00.74 

'PerbaBuena 37 48 33.46 0 05 53.15 

Angel Island ... _ _ _ _ _ _  .__-.. 37 51 39.40 E. 0 01 59.68 

PresidioHill __._.. _.__ 37 47 G.60 0 00 00.00 
122 26 47.65 

PointSanJ &..-.-.....-.. 37 48 23.29 E. 0 02 10.02 

Fortpoint ..----..---..-... 37 48 26.75 W.0 00 45.53 

PointLoboe- .___ -.__- __.-_ 37 47 12-02 0 02 15.98 

b u t h .  

0 I If 

_ _ _ _  ._____ --. . 
358 51 39 

_.____ ___. ..-. 
258 18 09 
201 15 52 

266 41 29 
177 36 18 

324 45 53 
27124 33 

257 39 33 
I - - -. . - - - - - - - - . 

To station- Back azimuth. 

PointBoneta -e-- -- ---.-- -. 

GopthFarallone -.--.-.----- 

Sketch J, No. 9. 

37 49 09-73 

37 41 43.70 W.0 32 28-10 I ________..___. 32443u 

0 04 00.89 I 295 28 58 

I 

9339.5 I 10.213-4 
W0.6 9645-9 
80$5.3 €520.0 

5466-4 5977.9 
6050.8 6617.0 

1930-4 2111.0 
4295.1 4697.0 

3405.0 3723.6 ---.----- ---..---- 
4958.3 5422.2 
4444-7 4860.6 

--..----- -----.--- 



s. Dbc. 3. 443 
APPENDIX No. 13. , 

Letter.$ the A'ecretnry of the Trensiiry, conimimicrrting to the Sw1ifl'luteitdF~i.t 
OJ' the Const Swl;e.y the art o j  congress tepiriig exaniiieatioiis io. Le nude 
2.a rckutioa to bight-haimg, li$tt-lotrts, 6ciicois,' buoys, t c .  

' 

. .  

..TREASURY DEPARTMENT,. 
Murch. 29, d551. 

' SIR : S. Plcnsonton, esq., the general ; siiperintendknt cif the light: 
house establishnierit, having reported .to iiie that prdiminary surveys; as 
required by 5d,'3d, a d  4th sections of an act entitled "Ail act nidring- 
appropriations for light-ho.uses, light-boats, buoys, &c., and provid- 
ing for the erection and establilishine~~t pF the same, .and for c,ther pur- 
poses," approved the. 36 PuIorch, 1s5.1, are necessal'y to determine the 
sites and nscer,tain niore fully what is required by tlie public esigencies, 
in reference'to all: the light-liouses, light-baits,, beitcons, ani1 buoys, for, 
wliich appropriations are macle by the act requiring that the 
teiident of the Coast Survey sh.all perform this duty on the seab&d, ' 

you are directecl to caiise such esnmination to be niade as will enable 
you to furnish the iiiforin.ation particularly .suggested in the 3d section 
of the act, on. the seacoast of' Maine, Mnsse.cliusetts, Rhode Island, 
Connecticut, New Pork, New Jersey, Maryland,~North .Carolina, Florida, 

A newspaper containing the act of Coiigresi. hereili referred to, the 
places to be 'esainined, and the ol+cta to be obtained from such exnmi- 
nation, is 1ierFwith enclosed. ' When .the several localities have been 
visited, and such esaiiiiiiation iiia.de as will enable you to comply with 
the requirements of the x<t,.yoJi will make report tu this department of 
the result of such esainiiiatiij!is, having special regird to the . iriquiries 
suggested in the 3d. se'ction oi'the act, in every case of proposed espend- 
iture. 

:It is desirable that this report should describe the kind of structure, 
or 'other improvement, authorized by the act which you mould recorn- 
mend for adoption, and be accompanied by,sketches indioi~ting the pre- 
cise poin~a wllere !bey shOu1,d be placecl.; and' when it is necessary to 
purvhase the sites, the. mines of the owners ~liould also be stated. 

Very respectfully,'gour obedient servmlt,. 

Tesas, Califiirnin, aiid-Oregop. ' . . r .  

-' W. L.'HODGE, 
Acting S L ' C I T ~ ( L ~ ' ~  of t6c Tieast4ry. 

Prof. A.' D. BACHE, 
~wpmiiite~~deiit U. S. -Canst St&cy. 

a ACT rnakini appropii&m8, fi~r lighi-hoiIseS, light-boati, 'budge, &.e., and proriliug fur . 

' Re it &n.cte? lnl the Scnate and Hoiisc of Repescniii tkes of the United 
States .of Anicricci. in. Coigress asucmbled, . That, th6 f'ollowing appropria- . 
tions be, and the same are hereby macle, and directed to be paid out of 
a~iy~money in the treasury iiot otherwise appropriated, to enable the 

the erection v d  eatablishm~ut uf t,Le same, and for other purposes. 
.. . 



444 S. Doc. 3. 
Secretary of the Treasury to carry the rovisions of this act into effect: 
Provided, however, If a good title to any f and which it may be necessary 
to use cannot be obtained on reasonable terms, or thc esclusive right 
to such land as cannot be acquired by cession, whcn the interest of the 
Uilitcd States demands it, before the appropriation would by I;LW fa1’ 
into the surplus fund, in any and all such cases the appropri;ttinns sh?ll 
be applica1)lc lo the ol$xts for which they are made, a t  any time 
two years after the first meeting ofthe Iogisln.turc in any fitate rvl1el*cJn 
such land rnay be situated, subsequent to the passage of’ this act, to 
wit : 

MAINE. 

For buoys on White’s and Thorn’s ledges, and on Pond Island reefi 

For a light-house on l’ond island, at the critrance of‘ NarraguaGUS 
at the mouth of‘ the Kcnncbec river, three lmndred dollars. 

bay, four thousand dollars. 

MASSACHUSETTS. 

For a light-hat on the Shovelful shoals, off Chatham, twelve thou0 

For clcvcri buoys in the channel to Commcrcial Point and Ne- 

For a light-house at the head of Holmes’ Hole liarbor, three thousand 

For a beacon on Fawn bar, near Deer isl:i.nd, Boston harbor, two 

For two iron spincllcs on the northeast ledge of the Graves, 2nd On 

sand five hundred dollars. 

ponset river, in Dorchestcr, onc 1housantl tlolli~rs. 

five hundred dollars. 

thousand five huntlred dollars. 

Holm&’ ledge, Boston harbor, two thousand dollars. 

RHODE ISLAND. 

For a light-boat off Brentan’s reef, fifteen thousand dollars. 

CONNECTICUT. 



446 
se on die northern extremity of Gardiner’s island, six 

n the Sand spit in the harbor of Sag Harbor, seven 

tion of two beacons near Fort Hamilton, two thou- 

or four spar-buoys at Firc Island inlct, three hundred dollars. 

MARYLAND. 

Qecl dollnrs. 
., For a floating bcll-bcacon on C:tpe Hutteras outcr shoals, c~ight 

OHIO. 



446 S. Doe. 3. 
FLORIDA. 

For buoys at the entrance of Musquito harbor, five hundred dollars* 

OREQON. 

For a light-house and fog-signal at Umqua, fifteen thousand dolla.l's* 
For fogsignals fbr the light-liouses at Cape Disappointment, Cape 

Flattery, and New D ungcneus, three thousand dollars. 

CALIFORNIA. 

For a light-house at Humboldt harbor, fifteen thausand dol1ai.s. 



S. Doc. 3. 447 
SEC. 6.  And be it .furtlier rnnmd,  That tlie 8ah-y of the kcepcr of 

the Minot's I d p e  light shall hercafter bc at tlic ratc of oiic thousand 
dollars per anuuin, and tlie assistants fivc hundred aid fitly dollars 
per D n nu in. 
SEC. G .  And be it frcrther enacted, Tllnt in case it should \IC i m p s -  

siblc, in thc opinion of thc coloiicl of the topormi hicnl corps, to ob- 
tain u perfect title to the necessary liinc1 upon wyiict to built] tlie liglit- 
house hcrctofbrc orclcrcd to be built a t  the moutli of thc Caluinct 
rivcr, on Luke Michig:in, sidd 1 i 1 d  sIiri11 be appraiscil by tllrcc clisin- 
tercstcd crsons, under outli, and tlic light-house slid1 immediiitcly \IC 
built, ilnCr thc appraised viiluc of said lilnd shull be p:iitl to any pcr- 
son who ~11ilIl m i i h  to tho Unit,cd SliLtes what the Attorney (fcncral 
shijll considcr n pcrfcct title tlieroto. 
SEC. 7. Awl be it f u r t l w  cvtrctcd, Tliat hcreaftcr in n l l  new light-houses, 

and in id1 light-houscs requiring new lighting l~pp:~ri~ tils, nn t l  in all 
liglit-houscs ; is yet unsupplicd witli illuminiitiiiq ilI>~l~ri1tlls, the 1cns or 
Frcsncl systcin shall bc udoptcd, if; iii the opinion of tho Sccrrt:iry of 
ttic Treasury, the public intcrvst will I)c siilmrvetl tlirrcby. 

SJSC. 8. And be iffin'tlicr ciitrc-tcd, Tliut the Sccrctiug 01' the Trcnsury 
bc, ant1 is hc rcb~ ,  au1liorizrd iLnd rcquirctl to C L L U S ~  :I bo:url to IIC coil- 

act, to bc coinposccl of two oficcrs of tlic imvy 01' high milk, two o& 
cers of cngiriccrs of tlic arniy, iind sucli civil olliccr of hi@ scientific 
attihnicnts as inny be uiidcr the orders or at  tlic disposition of the 
Treasury Dcpilrtl11cl1t, iind 8, junior officer of tlic navy to act its GCCPC- 
t;iry to snit1 bon.rd, whose duty it shall be, uiiclrr instructions fioin the 
Trciisiiry Dcpnrttncnt, to iuquirc into the condition of the lighf -1iouse 

n11~1 progr:iiriin(; to guidc lcgisliil ion, in cxtcntling and inil)i.oviiig our 
prcscnt. system of' construrt ion, illiiiiiiiiiiiioii, iiis:],cctiou, iuid su >prill- 

teiidciicc : fJronidctl, Th:it iio mlditionril colnp~riiaiitioii s1i:ill be ;i1 f owed 
any person serving 011 said Loilrtl. 

81rc. 9. A i d  be i t  jia'tlier e t imted ,  'Hint tltc Prrsitlcnt be, a i d  is 
licrcby, rcquircd to citusc to be dctililcd fi.oiii tlic cngiiiccr corps of' ilie 
army, fiom tiine to tiine, such oliiccrs ils may be nccossary to supwin- 
tend tlic construction nncl renovating liglit-llouses. 

vcncd, id  ils c:irly i1. tliiy ils inriy 1 ) ~  priicticilblc, after the passilgc of this 

csbj blisIinicllt of' the Uliitcil Stiiics, i i11t1 1 i i i 1 1 ~  11 ~(~ilcri11 dctiiilctl report 

A p p m w l  RiIurch 3, 1861. 

APPENDIX No. 14. 



448 S. Doc. 3, 
March 3d, 1851, a n i  directing me, in pursuance of the law, to Cause 
the neccssaq examinations to be madc, and to report what thc pub- 
lic exigancy demands in the matter, 

It is desirable in the execution of the law, and of your instructionsf 
that such pupers as may be in thc possession of the deportment, @Jn 
information in regard to the necessity for these several objects reterre 
to in thc act, shodd be exa.mined in this office. I would therefore 
request that YOU will give the necessary direction for their transfer to 
me,’to bc rcturned when the report is made. 

2 

Yours, respectfully, 
A. D. BACHE, 

Superinterdent U. 8, Coust Sztrcep 
, Hen. W. L. HODGE, 

Acting Secretary of tlie Treasury. 

APPENDIX No. 14, Lis. 



B. Doc. .3. 449 
TRBASURY DEPARTMENT, 

F$h Auditor's Ofice, Api l  3, 1861. 
SIR: I n  answer to your note of the 2d instant, just received, I have 

the honor to inform you that no stcp has been t&cn by ine for building 
any of the light-houses, or light-vessels, for which appropriations were 
made on the 3d March last; considerin it necessary that the several 
sites should he previously esamined anfreported upon by the officers 
t Q  be appointed for the 

And with respect to t rce which it had bccn previously dcterrnined 
to build, and for which additional appropriations werc necessary, and 
Were nlade by that act, I \vas irevcntcd from taking any step towards 

to be detailcd engineers of the arm for the purpose of superintellding 
the construction and rcnovation of iigbt-llous<?s. 

rrpose. 
building them, by a clause in t \ le act requiring the h?sident to cause 

I have the honor to be, sir, respectfully, your obcdicnt scrval1t, 

WM. L. HODGE, Esq., 
S. PLEASONTON. 

Acting Sccrctuq Df tlie Treasury. 

TREASURY DEPARTMENT, 
A p d  6 ,  1Slil. 

SIR: In ftirther reply to your letter of thc 1st instant, I enclose a copy 

Very respectfully, your obedient servant, 
of a letter from tlie li'iith Auditor, under date of'the 2d instant. 

WM. L. I-IODGE, 
Acting Secretary ff the Treusary. 

Prof, A. D. BACIXE, 
Supcrintmukat U. S. Coast Survey, FVmlti,tgton, D. C. 

TREASURY DEPARTMENT,  
FiJh Azcditor's OJicc, April 2, 1SGl. 

~ 

SIR: In reply to your note of the 1st instant, rcqucsting me to furnish 
Professor Bachc with such papers ns may be in this office givinq in- 
formation as to thc necessity and imporlancc of constructing the light- 
houses and light-boats for wlwh itppro wiutions werc made by the 

exce tions, which I shall state, I h v c  no li110~Ieclg~ of the reasons on 
bliici thc several appro riations were mndc. The Committcc on Com- 

hot printed, the last night of the session. I had no knowlcdge of ~t 
WtiI passcd into a law. It is presumecl the coimnittce made the ap- 
ppriation u on the application of indiviclujls of which I have no 

nowledge. fxencc I can give Professor Bnclle no informtition that 
h u l d  aid him, or thc officers undcr him, in forming an o iiiioii as to 
the expediency, or otherwise, of building the light-hous~s, &ht-boats, 
buoys, &c,, for wlich appropriations are made. The iiecessity for the 

light-house law of thc 3cl March last, I i! lave to state that with three 

Qerce of the House o P 1Zepresentatives rcportcd tlJe bill, which W ? S  

m 
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examination is apparent, however, fiom the many lights on the coast 
and lakes, and the fact that, on some parts of the coast, the lights are 
now so numerous that it is impossible to distinguish one from another, 
and they are hence becoming a nuisance. 

The exceptions referred to above are, the thrce additional appm- 
riations recommet!decl by this ofice, viz: For the light-house 9” 

horse Shoe reef, NIagara river, $26,000 ; for a light-house on Bodkin 
shoal, mouth of the Patapsco, (seven-foot knoll,) $17,000 dollars ; for a 
light-house at the up cr jettee, Capc Fear river, including a ldp 

has been dctermined to prosccute, and need not, therefore, be examined- 
from the shore to the r ight-house, $13,000. These are works which It 

I have the honor to be, sir, respectfully, your obedient servant, 

WILLIAM L. HODGIE, Esq., 
S. PLEASONTON* 

Acting Eccrctar~~ .$ the Tremrg. 



APPENDIX No. 15. 

Table dom’ng the reJuli8 of ezamim&ns fw sites .f Eight-houses. bcacons, buoys, dc., r fmed  to the Superillrendent of the Coast 
Surrey by the Secreta y cf the Treasu y, in accordance uith acts of Congress. 

Section 

I 

11 

Iv 

state. rio. 1 Epecial locality. . . 1 Object recommended. I By vhom examined. 

I I 
leport of mperintend’nt. 

Recommended Jnly 2B 
Recommended Jnly 28 
Becommended July 28 
fLecommendedSept. 1 

Recommended April 29 
Recommended July 19 
Recommended April 29 u 
Recommended April -29 0 
Recommended April 29 s) 
Recommended June 13 
x’ot recommended. 
Recommended June 13 
Recommended June 13 
Recommended June 13 
Recommended April 29 
Recommended June 13 
Already placed. 
Recommended June 13 
Already placed. 
Recomsnenaed Jnne 13 
Recommended Nov. 20 
Recommended April 29 
Recommended April 29 
Ex’n made, but report 

not received h’0V.B. 

? 

Becommended April 29 e clr 



STATEhlENT-Continued. 

special locality. Object recommended. By whom examined. 

Outer shoal, off Cape Hattern.. . . . - .. . . . Floating bell beacon. Lieut. Commanding Jenkins.. 
Upper jettea, Cape Fear river.. - -. . . .- .. Light-house ._ -. . . -. --- .--do. - - - -. _. - .MalEtt -. . 
IIfosqnlto inlet, near Mount Pleasant.. - -. -. Buoys - - -. - - . . . . . - - -. -. .-do.. - - -. . . . .Rodgers,. 
dranegs p w ,  near South breakers -.. . . . -. Light-house .__ --. - - ..-... do.. __. -. ..Craven - - 
Heif Moon shoal. -. _ _  -. . -. . - .. . . . - -. . .----.do.. - -. . . . -. -. --..-.do.. . _- - .. . - - -  do -. - . . 
Red Fish bar. - - - - - - - -. . -. - -. . . -. . . -. . - - - - - -do.. . -. - -. - - - - . -. . - - do.. - -. - . . - - -. do - - _ _  - 
Clopper’e bar, San Jacinto river. -. . -. - -. . ------do.. . -. - . . - - - - -. . -. do. .- -. - . . - - - - do - - - - - 
Humboldt harbor, North spit. .- -. -. . - . . -. - -. -. . do.. . . . . . . . - -. . -. - - do.. - -. . _ _  -.Alden. - - - 
Fort Point, &in Francisco bay. - -. . . . __. -. .-.--.do.. . -. . ._. . . . Assistant Cutta .. - - - - -. . -. . - 
Alcatrae, or Bird island... -. . . . . . . . . . . -. . - - - - -. do. -. -. . -. -.do. - - -do.. - - - - . - - . -. _. . 
Point Conception - - - -. _. ._. -. - . . -. . - - -. . .-__-.do. - - -. .. . . .- SubAssistanf Harrison -. - -. . 
Point Pinos. - - -. - - - -. . .-. _ _  - . . . . . . -. -. _ _  -. - -do. -. - - - .. . . -. . . . ... do.. . . - - -.do. - - - - - - -. - 
Umpqua. - - -. . . - - - -. . . -. - -. -. . . . . . . -. -. . . - - - - do.. . -. . . . . . . . Lieut. Gommanding Alden - - - 
Umpqua. - - -. - .. . - -. .-. . - - - - - . . . . . - -. - Fog-signal. -. -. - . - -. . - -..-do.. . . -. .--.--do.. - - - -. 
Cape Hancock, or Disappointment . . . . . . . . Light-home and fog- Lieutenant Bartlett and Sub 

CapeFlattey. ._. . . - ._ -. . . -. -. . . - -. . . -. ___-do.. . . .-.:do-. . . Lieut. Commanding McArthw 
New Dungeneee.. . . -. . . . - - - - . . . -. - . -. . . . -. -. do. - - - - - ..do. -. . . . - ---do. - - - - - . . . -. - do -. . - . 

signal. Assistrrnt Harrison. 

- 
Section. 

Iv 
-VI 
M 

X 

XI 

- 

Reprtafsnperintend’nt. 

Bmommended April 29 
Recommended Oct. 15 
Recommended Oct. 1 
Not recommended. 
Recommended June 17 
Recommended June 17 
Recommended June 17 
Recommended Nor. 19 
Recouunended Feb. 13 
EqpmmendedFeb. 13 
Recommended Mar. 13 
Recommended b&r. 14 3 
Report not rec’d Nov.28 0 
Report not rec’dKw.28 9 
Re~mmended Sept. 29 

Recommended April 29 
Recommended April 29 

y3 
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APPENDIX No. 16 

Letter ofthe Superintendent to the chi$ of hydrographic parties in the coast 
survey, enclosing a communication froin the seeretar3 .f the Light-kovse 
Bourd, aslcing for slipwtions 3 r  tAe imnprovcments nnd extension of the 
present tight-liowe txtuhs~iment, ami extracts )om tlicir replies. 

COAST SURVEY STATION, 
Near Portland,’.iiaine, July 30, 186 I .  

SIR: I have to call your attention to the enclosed communication 
from the secretary of the Light-house Board, and to aslr. such informa- 
tion in relation to the subjects embraced in it as your especial espcri- 
ence on the coast survey, or general experience as a seaman, ma 
enable you to furnish. I would su mest that specific answers be fialneJ 

uestions adclressed, adding such rcmarls as the introductory part of 
When the subjects comc within t F le range of your experience, to the 

t 1 e letter seems to cantemplatc. Please address your reply, as a report, 
to me at Portland, Maine. 

Yours respect fully, 

To CHIEFS OF HYDROGRAPHIC PARTIES in Coast Survey, 
A. D. BACHE, Si~perintendcnt, @. 

- 
Extract3 from letter of Licutenant Commanding C. H. JicBair, Uhited 

States nuvy, assistant in coast s u r b y ,  in relilt to above letter of the Su- 

.f Massachusetts-Sectwn I. 
ycrintenhnt, in relation to lights, beacons, an d buoys needed on tlte coast 

U. S. SURVEYING STEAMER BIBB, 
New Be@ord, August 28, 1851. 

SIR: I ham receivcd your letter of the 30th ultimo, rlirccting my 
attention to the enclosed communication from the Secretary of’ the 
Light-housc Board, on subjects belonging to improverncnts in the navi- 
gation of‘ our coast. # * # # # 

“Adclitiond lights, buoys, beacons, &c., that may be rcquired to 
render navigation safe and easy.” 

The following object8 seem to me worthy of thc consideration of the 
Light-house Board : 

a. The expediency of substituting light-house on the ledge called 
“SOW and pi 5,” standing iiear the entrance into Buzzard’s bay, for 
the present lig fl t-boat moorcd in that vicinity, and the light-house on 
the western slde of Cuttyhunk island. The ledge in question is said 
to be ca able of dEordinm a solid foundation of rock for such a struc- 
ture, anc 7 a light of the h?vhest ranme and ower at this point would be 
invaluable to vessels passing into ?3uzznrP’s bay, the Vineyard sound, 

# # # # 4P 1 1 # 
or bound westward into Long Island sound. 

c. Placing a floating beacon, with 8 fog-bell attached, on Davis’ 

This shoal lies near the most fi-equented arts of the occan. and has 
occasioned some very disastrous wrecIcs. Pt has as httle as eight feet 
Water upon it-is swept by very strong tides, and, during the summer 

new South shoal. 
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months, almost constantly hidden by fogs. It was desinned at one 
time to erect a beacon upon it, but the gwt difficulties OF the under- 
taking, arising from the character of the climate and the distance 
of the nearest port, seem to be regardcd as insu erable. I t  is, how- 

marked in as distinct a manner as circumstances wilI admit. 
d. A buoy-boat (hereafter to be described) on the Great Rip, one of 

the most extensive of the Nantuclret shoals. ’ A suitable place for this 
mark would be in thc slue or passage near thc south end. I would 
here indicate the shoal itself, the passage in which it was moored, a i d  
that on either sidc of the Rip. 

E. A buoy-boat on the small shoal lying to the eastward of the north- 
ern end of the Bass Rip, (Nantucket shoals,) to mark the shod itself 
and indicate the passage generally bctween the Bass and Grcat Rip. 
f: A spar-buoy (hereafier to be described) on thc sand-spit prqject- 

ing from Fox’s point, (Nashawcna island,) at the southcrn entrance into 
Quick’s Hole. This channel, connecting the Vineyard sound with Buz- 
zard’s bay, is constantly used, and the want of a mark showing the 
spit has occasioncd fic uent wrccks. 
g. A light-boat near %renton’s rcef, at the mouth of Ncwport harbor, 

already recommended in a special rcport to you. 
h. Three small harbor-lights, io facilitatc the entrance into Holmcs’ 

Hole harbor, already particularly described in my rcport to you of’ the 
lGth ultimo. . 

i. Certain spindlcs, buoys, and beacons, marking the approaches 
near Dorchcster and Boston, alrcady cnumerated and described in my 
reports to you, dated March 1st. 

j .  A wooden beacon, painted black, on Long island, (Boston harbor,) 
placed so as to range with the northeast end of Spcctacle island, for 
the safe navi ation of the main ship channel. For particulars respecting 

you on the subject, of December 24, 1847. 
Jc. A similar beacon on the southeast part of Long island, (Boston 

harbor,) to range with “Nix’s Mate,” in order to facilitate the passage 
throufih the Broad Sound south channel. In the Coast Survey sailing 
directions, the rangc that has been given to answer the same end, is 
“Nix’s Mate on Blue Hill ;” but owing to the distance of the latter ob’ect, 

beacon on Long island for Blue Hill,,is recommended at the instance of 
Lieutenant Davis. 

1. A buoy-boat on the southwest end of Billingsgate shoal, (Massa- 
chusetts bay,) and two spar-buoys on the southern edm of the shod, 

lanted at regular intervals between the boat and B i l h  sgate island. 
Ghree guides are necessary in the approach to tlie ancfiorage under 
Billingsgate shoal. 
m. A spar-buoy on or new a sinall rock lying to the southwmd of 

Wellfleet harbor, and called, on the hydrographical sheet, ‘‘ Bibb ltock.” 

ever, indispensable to the safety of passing vesse r s that it should be 

I 

this mark, I %; eg to refer you to Lieutenant Charles ’H. Davis’ report to 

this guide is only available in clear weather. The substituton o il the 

Y # # Y # Y Y a 

Respectfully, 
C. H. McBLAIR, 

Lieutenant Commanding, and Assietunt Comt Surecy. 
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Extracts from letter of Lieutennnt Commading S. Swrtwout, United 

States m v y ,  assistant in coast survey, in rez,ly to foregoing letter of the 
Superintendent, in relation to livhts, beacons, and buoys needed on the 
coast of Massaclmsetts-Section f. 

U. 5. SURVEYING BRIG WASHINGTON, 
Of Nuntucket Bar, September 4, 1861. 

SIR: Your circular letter, dated July 30th, enclosin a communication 
from thc sccretary of the Light-housc Bowd, reacher me in due course 
of mail. # * # * .  # # * 

6 -  Additional lights, buoys, beacons, &c., that inay be required to 
render navigation safe and easy.” 

I am only prepared to answer this *question so far as it rclates to this 
parCiciilar section of our coast. * a # # * 

# # # # ’a # # # # 

A floating beacon, with a fog-bell attached, on Davis’ South shoal. 
A buoy-boat (to be hereafter described) on the Great Rip, one of tho 

most extensive and dangerous of the Nantuclret shoals. , 

A buoy-boat on the small shoal lying to the cast of the northern end 
of the Bass Rip, (Nantucket shoals,) to marl: I I IC  shoal itself, and indi- 
cate the passage betwecn thc Bass and Great Rip. 

A spar-buoy on the sand-spit prqiecting from Fox’s Point, (Nashawena 
island,) at the southern entrance into Quick’s Hole. 

Three small harbor or bug-lights, to facilitate the entrance into 
Holmes’ Holc. The expediency and necessity of these additional aids 
for the protection of our commerce in this uaiTcr, appear to me to be 

annually from the want of them, I Nattcr myself will plcrid strongly in 
favor of their immediate ado tioii by our goveriimcnt. I have merely 

navigation safe and casy, as Lieutcnant Commanding C. 13. McBlnir 
has already vel particylrirly recommended tliern to your notice- 
urging their use ul effects by ver cogent nrguments, to which I can 
add nothing; but, concurring fu ly with him i n  his views, it will be 
necessary for me to refer you to his rcports in rclution to these inatters, 
as an answer to this question, so far as my I i n o ~ l ~ d g c  extends from 
actual observation. # # # 4h # # # 

P 

very obvious ; and the many disasters mic ’t shipwrcclts which occur 

considered it necessary to nf ludc to these additional aids to rcndcr 

f 7 

Very respectfully, your obedient servant, 
S. SWARTWOUT, 

Lieutenunt Commaitding. - 
Extrmts from letter of Lieutenant Comman,ding J. N. Ma&, U. S. “zvy, 

aesiatnnt in coast survey, in refly to alove letter of the Supcri?ttendent, 
~ T J  relation to lights, ~c,cc~cons, and bwoys necdcd on the coat o f  North and 
South Carolina-Sections I P a d  V. 

U. S. SCHOONER GALLATIN, Ailgrist 10,1861. 
6111 : I have received your ‘1 circular” of the 20th ultimo, enclosing a 

copy of a letter from the secretary of the Light-house Board. 
# c # # # * # * 



486 S. Doc. 3. 
I propose three sets of bug-lights for Beaufort, N. C.-first, a single 

light, due north of the present channel buoy ; second, a ran e light, 

“Lower Bank,” for the second course to anchorage. Two additional 
buoys are also requirccl to mark out the channel. 

A bug-light is re uired fbr the upper jettee of the Cape Fear river. 

end of the “Middle Ground,” the othcr at “White Point,” to define 
.the ’end of that spit for the bencfit of vessels bound u 

Johnson,” as a guide for vessels to clcar ‘‘ Suinter Flats ” and the 
end of the “Middle” when bound in and out of the South city chnn- 
nel. 

T o  render South Edisto serviceable as a harbor of refuge, a secohd- 
order light should be placed on Seabrook Point, and thrce buoys in 
the channel-way. 

Charleston light should be a “fixed light,” with improved rcjlcctors. No 
light should revolve-that is, one of a range for entering a narrow chan- 
riel, as the loss OF it, even for a few seconds, might be attended with 
danger: 

I have frequently experienced the truth of this. 
The beacon-light connected with the main light should be increased 

in brilliancy and shifted further south, to render the range complete for 
crossing in the best water. A railway for this beacon is required, as the 
bar is materially influenced by northcast storms, and the range conse- 
quently changing to southward. 

The “Overall beacons” of‘ Charleston harbor are useless, leading a 
vessel into six feet at low water. I propose that they be shifted to 
“Fort Sumter,” as a range for the 6‘ Swash channel,” one-eighth of a 
mile south of the “North,” and with the same depth of watcr. This 
would enable coasting vesscls and steamers that now use the ‘‘ North 
channel” to entcr the harbor at night by the ‘ 6  Swash.” 

A buoy is required on the southwest end of the 1t;lttlesnillte shoal. 
The lights at Hatteras and Roman are very poor; both should be 

overhauled and furnished with improved rc$ectors. 
Bell-boats would be of infinite service at the extreme point of Cape 

Lookout and the Frying Pan shoal. 
The light-boat at Martin’s Industry, South Carolina, should be fur- 

nished with two ood lights, one forward and the othcr aft, of different 

boat. As the light-boat 011 “Martin’s Industry” is old and unfit for its 
exposed and dangerous position, I ropose that a new light-boat of great 
capacity, with an additional light, F e laced on that shoal, and the pres- 
ent boat be moored OR “Hilton HeaS,” Georgia, to mark the point of 
“Grenadier shoal,” which lies due north from “Tybee light.” It is a 
dangerous spot, and a li ht-boat has repeatedly been called fur by the 

for crossing the bar, or for the first course in ; third, a range Y- ight on 

There should be t t ree spar-buoys in Charleston harbor, one at each 

A couple of beacons, for a range, should be erecte s the near “Fort 

elevations, that t 7 ie boat may not be confounded with St. Helena light- 

I I # # 
Charleston and Ravanna f Steam boat Company. 

# # # 

I am, respectfully, your obedient servant, 
JOHN N. MAFFITT, 

Lieut. Commading, and Assiatunt U. 8. COW Survey. 
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Extracts from letter 0s Lieutenant Commanding John Rodgms, United States 

mug, assistunl in coast survey, in reply to foregoing letter of the Superin- 
tendent, in relation to lights, beacons, and b i iop  needed. on the coast of 
Florida-Section VI. 

UNITED STATES COAST SURVEY OFFICE, 
Wk&gton, August 26, 1861. 

SIR : In reply to your letter of July 30, enclosinu a circular from the 
Light-house Board, making inquiries in r c p d  to %e present condition 
of the l.i$hts and other aids to navigation which have come under my 
observation, I have the honor to say: 

The difficulties 
of navigation along this reef, arising from the curved shape of the chan- 
nel, requiring continual change of course; thc strength atid irrcqularity 
of the current; the coral reef‘s which fringe either shore, and die low- 
ness of the land, added to the vast amount of passing*commercc, and 
thc number and value of the wrecks, call for n full llluinination. I 
think four more light-houscs, and the shifting of a light-boat, would be 
sufficient. 

I would lack them thus: one almut Alligator reef, off Inclian key; 
one about 8ollins’ l’atclies, off Hey Vacns; one on Looe kcy; one 
half way between Cape Florida and Carysfbrt rccf. 

These should all be first-class refincting lights, or possibly, with the 
latest improvements, second class. 

The bght-boat now on Carysfort rcef might have n proper lantern 
fitted to her, and be placed on the Rebecca shonls, betwcen tlio Tor- 
tugas and Marquesas keys. The passagc between the Tortu as and 

of Mexico, as to ca.11 for a liqlit-boat to point out the shoals in it. 
With these lights, in addition to those now crectecl, or in progress, 

vessels could scarccly get on shorc upon our side of the Florida chan- 
nel without having been warned by a light. 

With the increased safet there seem incidental advnntwes. Our 

our own waters in passing through the Florida chnnnel. The wrecks 
inevitable to extensive commerce will ay salvage to our citizens, 

to our government. 
The wrecks brought into Key West amount annually to about 

$1,200,000, and thoso on the Bahama Banks to twice as much. 
I t  is a point with vessels coastin along the southern States to keep 

is of so much im ortance to them that thcy are willin8 to risk something 
to save time. Eoasting steamers run from Cape anaveral shoal to 
Jupiter inlct, where the trend of the land alters. A light-house would 
be useful as n point to run for, and to indica@ when the change of 
course had become necessary. Such a light-house may perhaps be 
made to guard a shoal which lies between Jupiter inlet and Indian 
river, 011 which the United States mail steamer Georgia touched. 
Captain Coste, United States revenue marine, kuows that such a shod 

# # # * # # # # # 

Aclditionnl lights are required on the Florida reef. 

Marquesas keys is so much frcquentccl by vessels bound into % t o Gulf 

shore being better lighted t x an the opposite one, vessels wiyl 1rcc-p in 

rather than to foreigners; and foreign goo B s thus introduced, pay duties 

as far as practicable within the inf Fi ucncc of tho Gulf Stream, for time 
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exists. Captain Willcy, a ship-owner and master, who has traded for 
many years along our southern coast, has furnished me with the fob 
lowin information : “Nine miles from land, ten miles E. by S. 4 s* 
from ndian river, lies rz shoal about one mile, lon and two cabb- 
lengths wide. I t  has five fathoms water on the nort end, and fifteen 
feet on the south end ; ten fathoms inside of it.” 

“SE. $ S. from Indian river, and five miles from land, is another 
shoal with fifteen feet water on it. ” 

‘6 With Gilbcrt’s bar bearing E. 4 N., distant four miles, is another 
shoal with five fathoms on it.” 

“ A  rock, with six or seven feet water on it, lies half a mile EST; 
from the south side of Jupiter inlet : five hthoms close alongside of it. 

The light-house can only be properly placed after an examination 
has been made. 

A light-house would be useful about Hillsb’orough inlet, or where it 
shall be found that the first spur of the Florida reef starts from the 
main land. 

In the distance of one hundred and seventy miles between C a p  
Canaveral and Ca e Florida there is now no light. The two 1 p r p  

should be found that the recent improvement in the second class make 
them nearly equal to the first. 

“Improvements, if any, which articular lights may require, to render 
them cqual to all. the wants o r  commerce and navigation in their 
res ective localities.” 

8ver-estimate of distance, in consequencc of dimness of the Tortug@s 
light, is sometimes given as a cause of wreck. Its situation is one of the 
most important on our whole coast-nearly all the commerce of the 
Gulf of Mexico passes within sight of it. If aclditional force be necded 
to the requirement of a first-class li ht i be found in the militar4’ 
position of the Tortugas. To deve B op,the ’ tmai? fu  1 usefulness to cornnierce 
and the navy, of the extensisc fortific tion now in progress there, 0.8 
powerful a light as possible seems necessary. 

Cape Florida has a good ordinary reflector light. Its position seems 
to p i n t  out as proper a first-class refracting one. I hope it will not be 
considered foreign to the subject of these lights for me to of& the s u r  
gestion, that the Florida channel is the natural outlet of the Mississippi ; 
that the lights along the Florida reef are those in which the weste!n 

lanters of the United States are particularly interested ; and that 1fi 

Lssening the danger of getting their produce to market , i ts price to th@ 
will be enhanced. 

Cape Hatteras, Cape Lookout, and Cape Fear, seem all positions for 
first-class lights. 

The light-house on Cape Fear is, according to Blunt’s Coast Pi!Ot‘ 
one hundred and ten feet above the levcl of the sea. Its range of visJ' 
bilit to an eye eleven fect above the sea, is, by calculation, 12.76 nau’ 

K d from land. An inspection of the chart sliows t a t  these shoals shoul 
be illuminated. It does not seem practicable to give a tower on 6mith 
island the height necessaiy to be seen so far. Light-boats arc?, placed 

Fi, !i 

pose should both, P think, be of the first class rcfiacting lights, unless it 

tica 1y miles. The Frying-pan shoals, off this ca e, extend twenty miles 
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in situations as ex osid: it is possible that an examination might dis- 
Cover a sheltered 'I erth for one. 

other beacons, to be left some years to test their stability ; w m, if' 
the stand the test satisfactorily, the light may be placed on the beacon 
an B the boat removed. 

The tower was built 
Wien it was believed that the shoals extended only three or four miles 
from the cape. Subsequeiit cxixnination has discovered a sl~od, with 
cight feet water on it, at the distance of eleven nauticd miles. 

Very respectfully, your obedient servant, 

f"" OS I n  such situations it may be sound discrction to build screw- 

The light at Cape Canavcral is not sufficient. 

# # # b # # # # # 

JOHN RODGERS, 
Licutcnant U. S. N., aid Assistant Coast Surq .  
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Table of light-houses, beacons, buoys, @., r e c o n t d  by chiefi of hydrographic parties of coast survey, f i r  which m a1qnwpriu- 
e 

Buoy. - - - -. .. _. . _. 1 Lleut. Commanding Woodhull. - - 
Fog-whistle . . . . -. -. -. . - do.. - -. . . -. - . . . ---do - -. . . -. . . do. -. -. . . -. . . -. . - . . do. - . - - - . - - - - . . -. - do - - - - - 
Light-house. - -. . . - . - . . . do.. . - - - . -. - . . .McBlair. - . 
Buoy-boat . -. . . . . . - - /. . -. do. - . - - - . - -. . . . -..do . . . - - 
. -. . do.. - . . . -. . . *. -. . . do.. - - - . -. . . . . -. . . do -. . - - 
Spar-buoy . . . . . . - .. -. . .. . do .. - -. - . . -. . . .... do . .. . . 
Wooden beacons . . -. -. -. do.. - - - . . -. -. - --.-do - - - -. 
Buoy-boat . . . . - - -. - - -e -. do. - - . - . . - - -. - --..do - - . - - 
Spar-buoys. . - - - - - -. - - . - do. - - - - . . -. - - - - - -. do - - - - - 
. .__do -.__ do..--- .___ -.- _._. do _._._ 
Range-.iighte ...- _.__ Assistant J. B. Gltick ..-.... - _ _ _  
---.do.. - - - -. . - -. . Lieut. Commanding MaEtt. - - -. . 
Buoys.- -. . -. . . . -. . -. . do.. . -. . . . - - -. . do. -. . . . - - 
Spar-buoys . . -. . . -. -. . - do.. - - . . -. . . -. - do. -. . . -. . 
Beacons. - -. . . . . . -. - -. - - do.. - -. . . . -. - do.. -. . -. . 
Light-honse.. . . - -. . - - -. . do.- -. . . . . . . -. - do. __. - -. 
Buoj-s . . - -. . -. - -. - - . . - - do - - - - - . . - - - - . - do-. . - (. -. - 
__.-do. _ _ _  -. - __. _ _  _ _ _  - do.. - - -  - _ _  - - - -  - do.-. . -. - - 
Beacon-.. . _ _ _ _ _ _  ._ ARsistant F. H. Gerdea..---. - _ _  
Buoy. - - -. .. -. . . . . - -. - - do. - -. - - - - - do -. - - -. - . . . - 
I&h&house.. . . . -.. . , Lieut. Commanding Rodgem. .. . 

Hosting beacon. -. . . - - . . do. - - - - - . - . - - . . - - - do : - . . - 

tions have bem made. 

Eieoomm’d July 28,1851 
Recomm’d July 25,1851 
Recomm’d July 28,1851 

Recommended. 

Recommended. 
Recommended. 

Recommended. 
Recommended. 
Recommended. 
Recommended. 
Recommended. 

Recommended. 
Recomm’dFeb.27,1851 
RecommydFeb.%’,l85l 

Recommended. 
Recommended. 
Recommended. 
Recommended. 
Recommended. 

Recommended. 
Recommended. 
Becommended- 

Recommended. w 
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Special localities. I Object revmmended. By whom examined. \Report of superintend’nt. 

Thomas’e reef, near Thorn’s ledge _._. . _.._ 
Light-house 011 hfonhegan island. - - - - - . . -. - 
Light-house on Petit Menan island _ _  _ _  - - _ _  
“Sow andP@” ledge, entrance to B d s  

bay; - -. . - - -. - - - - - - - -. . -. - -. . . - - -. - - -. 
Daris s new south shoal, Nantucket.. - .-. - - 
Great rip,Nantucket - -. - - - - - -. -. . -. . - - -. - 
Sand shoal near north end of Bass rip....-. 
Sand spit at wuth entrance into Quicks’ 

hole - . - - - . . -. - -. - - -. . -. . -. . . . . . -. . -. - 
h n g  island, Boston harbor - - - .. _ _  - -. - _. . .. 
BillingRgste shoal. -. - -. Masachnsett’e bag. 
South end of B&gegate shoal.. -. do.. --. - 
Bibb mck, near Wellfleet harbor. -. . - - . . . - 
Gedney’s and S ~ a s h  channe1,entrance to 

Sew York harbor.. - - -. - - - - - - - - - . . - - . . . 
Beanfort harbor. - _. - _._. _ _  - _ _ _  . - - .-_ .-. . 
Beaufort. harbor ... . - _ _  -. _ _ _  - _ _  - - -. - - -. . . 
Middle Ground and White point, CharIeston 
harbor. _ _  -. -. - -. . - - - - _ _  _ _  - _ _  - - .. - _. . . 

pr’ear Fort Johnson, Charleston harbor - - .- . 
Seabrook point, North Edisto harhor.. . - - - . 
Channel m y  to.. - - do.-. . --..do..- - - - -  -. 
Southae.st end, Rattlesnake shoal _ _  - - - - - - - 
Rebecca shod, between Marquesas and Tor- 
tngas . - - - - - - - - - . - - - - - - - - - - - . - - - - - - - - 

Reef near &a-home key _ _ _ _  _ _ _  - _ - _  .__-- .  
Alligator reef, off Indian key _I_. .-. --. ..-. 

Recommended. 

Recommended. 
Recommended. 
Recommended. 
Recommended. 
Recomm2d Ang. 20,1849 
Reeomm’d Aug. 20,3849 
Recomm’d Aug. 20,1849 
Rewmm’d July 17,1851 
Ilecomm’d Jnly17,1851 
Recomm’d July 17,1851 
&commend& July 25 
Recommended. 

-- 
‘The beacons and buoya recommended by Lientenant Comma~~@ Patterson to be placed m thig seetion (Vm) were notled in the Annual Beports of 1849 

e 

ard 1850. AB they have not yet been acted OD, they are again presented in thie Beport, (Appenfi Nos. 35 and %,) 
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APPENDIX No. 18. 

Lctter of Scars C. Walker, Esq., assistant in tile United Siates coast 
survey, to the Siqwrintcndcnt, communimtiiig an arrangement with thc 
president o f t h e  Maine Telegraph Company, to determine the diferencc in 
longitude .f Cambridge and Iiialijbx. 

CAMBRIDGE, MASS., 
September 23, 1851. 

DEAR SIR : I enclose you a copy of the letter of H. 0. Alden, esq., 
president of' thc Main Telegraph Company, to James Eddy, esq., the 
supcrintcndcnt of the company. I would suggcst that it should be 
noticcd in your annual report to the Secretary of' the Treasury. 

You will see that I have negotiated for thc Coast Survey to have the 
free use of the line from Cambridge to Calais after 9 p. m., wc pay- 
ing the operators for their time. 

Fortunately, the supcriiitendent (Mr. Eddy) was hcre to-day, in 
Boston, and I had a personal interview with the president, Mr. Alden, 
Mr. Eddy, superintendent, and Mr. Sacldlcr, prcsident of the Boston 
and Portland linc. I have also conferred with Mr. J. C. Rowe, 
chicf operator of the Vermont Chemical line, that goes to Cambridge. 
Mr. Eddy, Mr. Saddler, and Mr. Rowe, have ;L perfect underitanding 
with each other. The line works now every night from Portland u, 
Halifax. Add the distance 
from Cambridge to Portland. Mr. Bond will not need to have any 
battery except to work the local circuit-say of two cups. 

Tliesc officers have no doubt of working any good night fiom Cam- 
.bridge to Halifidx. Mr. Eddy says there will be no nced of' sending 
an otficer to Cdais-he can do all through an operator. You scc that 
so far as our post is conccmecl, cvcrything is wcll arranged. 

It will only require Mr. Saddler's battery. 

# # # # # # # # # 

Yours truly, 
SEARS C. WALKER.. 

Prof. A. D. BACHE, LL. D., 
rSupcrintcndcent U. 8. Coast Survey, 

BOSTON, September 20, 1851. 
DEAR SIR: Allow me to introduce to your acquaintmcc S. C. 

Walker, esq., who is an officer of thc United States coilst survey, 
and visits Bangor for ecientific urposes. Mr. Walker wishes the use 
of our telegraph line from Portrand to Calais, in conncxion with the 
lines from Boston to Halifax, to enable him to make ancl communicate 
the results of astronomical observations, &c., &c. ; all of which hc will 
better explain to you. 

There being no specific appropriation for such purposcs, Mr. Walker, 
in behalf of science, asks the gratuitous use of our wires at night, and 
after business hours are closed; he paying such of our operators a5 
are required to be employed by him, a reasonable compelisation for 
their night service. 
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For the benefit of sciences this is, perhaps, onc of those Contributions 

which our comp;my ought not to withhold ; hence I have encouraged 
Mr. Walker, that we will not bc behind our neighbors in .according to 
him the privileges he asks. I have therefore referred him t,o 
fully authorized to act in the premises ; and whatevcr you may o wdl 
receive my approbation. 

H. 0. ALDEN, 

g.. ?s 
Very truly, yours, 

President Maim Tchgrap1L Compatiy. 
JAMES EDDY, Esq., Bangor, Me., 

SuperiritendcTbt hfainc Telegrqh Company. - 
APPENDIX No. 19. 

Letter .f the Superintcndeat o f  tAe Coast Survey to tlic Secretary o f  t h  
Treasury, communicating the l'esdt of a11 cxaniiimtjon by Lieuteiiniit 
Commaiiding M. W ~ o d h ~ l l ,  United k h t e s  ~ v y ,  into t ? ~ c  neccssity j b r  cer- 
ta,in uids to wavigatio?~ on the coast of Maim, in accordance with act of 
Coitgress, a d  instructions of the Treusury Department. 

COAST SUlZVEP STATION, 
MOwbt Pleasant, July 28, 1961. 

SIR : I have the honor to report that the cxaminntion into thc necessity 
of a light-house at Narraguagus bay, (between P a  ssamaquoddy bny 
and the Penobscot rivcr, Maine,) and of' buoys at thc mouth of the Iicn- 
nebcc rivcr, Mainc, requirccl by the act of March 3c1, 1861, and the in- 
structions of ttic dcpartmcnt, has bccn madc, and to pregent the fol- 
lowing as the result: 

The localities have been carefully esamincd by Licutcnnnt Coin- 
maiiding Maxwell Woodhull, who has presentcd all the information ne- 
cessary to a correct conclusion in regard to the matters. 

1. 1 agree with liim in recommending u light-house on the southeastern 
point of Pond isliLd, the light to be elevatcd not lass than ciglity ftct  
above the linc of high water, nncl to show a revolving light. 

From Pctit Menan island light, (on the outer scncoiiet,) Lieutenant 
Commanding Woodhull states: '' The point of l'ond isliind can be clis- 
tinct1 sceii, the range bearing NNE., and gives the course to Pond 
islanz After passing this point, n. course due north takes the nnvigator 
directly to tho mouth of the Narraquagus river, with the light ulwn s 

The light should be erected near the southeastern extrcinity of thc 
oint. It should be, as recommcndcd b Lieutcnant Comm:i,nding Wood- 

elevated sufficiently to show thrce niilcs to the seaward of Petit Menan 
island l i  ht, and rcvolving, to distinguish it from the sea-coast lights on 

The intervals between the fill brilliancy of the light and its disap- 
pearance should not be reater than a minute. 

in sight if* in clee water, but shut in if' he cncronchcs too mucli on t 9 le 
ledges and midd P c ground, on either sidc of it." 

{ull, of thc class of smaller seacoast I ights, (third order of lens lights,) 

either sic f e of it. 

Lieutenant Commqn f ing Woodhull gives the following facts as 
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bearing upon the usefulness of the light at Pond island, considered a9 
a local light, to which class it essentially belongs : 

“Besides the Narra uagus river, there are two others emptying into 

and East Marsh river. The trade of the towns of Cherryfield and Mill- 
bridge, on the Narraguagus river, is very large ; last year they had 
400 coasters and other vessels visit them, and receive cargoes. Their 
trade yearly amounts to 30,000,000 feet of sawed timber, with about 
16,000,000 of manufwtured lathes. For Huntingdon and “ East 
Marsh,” I have been informed, their trade is about half that amount. 
On these rivers, bcsicles the lumber trade, a great number of vessels of 
various classes are built yearly.” 

2. I concur also with Lieutenant Commanding Woodhull in recom- 
mending that the buoys for White’s and Thom’s ledges, and Pond 
Island rcef, at the mouth of the Kenncbec, appropriated for in the act 
of‘ M,wch 3d, 1851, be immcdjately placed. 

3. Lieutenant Commanding Woodhull further recommends a fog- 
whistle to be placed at thc light-house at Petit Menan island, (off Narra- 
guagus bay,) and at Monhegan island, (off Penobscot bay,) and remarks 
upon the inefficiency of the fog-bell at the latter place. 

Also a buoy on Thomas’ reef; ncar Thom’s ledge, which he considers 
as imperfect as the othcr buoys reported upon, and which he states can, 
with the others, be placed for the sum appropriated fbr the three men- 
tioned in the act. 

“The trade of the different rivers that empty into Penobscot bay is 
conjointly estimated at about 3,000 vessels yearly, and an average of 
from three to four steamers daily, eight months ofthe year. Monhegan 
light is the entrance light to this bay.” 

In these recommendations I concur. 
Lieutenant Commanding Woodhull states, that in the opinion of 

many intelligent navigators on this coast, the lights on “Goose island,” 
(Penobscot bay,) and on Bear island, (Mount Dcsert,) should be discon- 
tinued, as not merely useless, but dangerous to navigation; ill which 
opinion he concurs. 

Narraguagus bay-Mi k 1 river, with the town of Huntingdon at its mouth, 

Very respcctfully yours, 
A. D. BACHE, 

Superintendent United Stalo~ Coast Survey. 
Hon. W. L. HODGE, 

Secretary o j  the Treamy. 

APPENDIX No 20. 

Letter of the fluperintendent of the Coast 6’urvey to the Secretary of the 
Treasu , communicating, &ti& ?tis u roval, the recommcndution of Lieu- 
tenant ? o m d i n g  M. wooahull,%nited StUtC8 navy, aasiotant in t/& 
Coast dUTVCy, to Place a lig?tt-bOat OlL L3houd&l S h O d 8 .  

OSSIPEE STATION, NEAR ALFRED, MAINE, 
September 1, 1861. 

SIR: In comphnce with the provisions of the act of March 3, 1861, 
and the inetructions of the department, I have the honor to report that 
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die examination of the necessity for a light-boat at ‘6  Shovelful shoals,” 
near Chatham, Massachusetts, has becti made, and to recornmend that 
a vcsselof suitable size, and showing ail effective light, should be placed 
on the southeast extremity of thc shoottl. I enclose herewith thc report 
of Lieut. Commanding 1Ia.xwell Woodhull, Unitcd States navy, assist- 
ant coast survey, b whom this examinntion has been made, under iny 
direction, and thc s 3: -etch which accompanied it, illustrating the points 
rcferred to in the report. 

Very respectfully yours, 
A. D. BACHE, 

Superintend1 nt li. S. Coast S u w y .  
Hon. THOMAS CORWIN, 

Secretary .f the l’rcasu y. 

UNITED STATES SCHOONER MADISON, 
woods9 i w c ,  stgttst 21, m i .  

SIR: Agrccably to your order, I have esninined all thc pnrticulars 
concerning tlic proposed liglit-boat on ‘ 6  Sliovclf’ul shoals,” and am con- 
vinced, from my own obscrvdon and tho opinions of thc sevcrul pilots 
and inasters of vcsscls with wliotn I havc coiiferrcd on tlic subject, that 
a light-boat has long becn ncedcd on this shoal, and I therefore rccom- 
mcnd ‘its bring placed thrrc as  soon as possible. 

It shauld be placed on the southcast extremity o f  tlie shoal, thnt being 
the oint wherc all thc courscs mcet, wlictl~er corning fiom the north- 
war$ or from the north, middlc, or soutlicrn channels of Viiiegarcl sound. 
It  would bc a guide to clcur the ‘LH~ndlr~rcl i i~f ,”  the “Stone Horse,” 
arid ‘6 Pollock 1Lip;” and malrc the pass:ige of 6‘ Butler’s Hole” alwikys 
serviceable, while it is now only useful iii day-light. IL would shortcn 
tlie run to vessels rnaking a harbor in the “ P o ~ d c r  Holc” nineteen 
miles. If the weather is threatening and foggy, vessels now mnlrin 
the anchorage undcr the cnpc havc to go round the ‘‘ Pollock Rip” an 
thc * “  Grcnt Iiouncl Shoal,” thenmu to thc westward of the ‘ l  Hmdlrcr- 
chief,” thercby lengthening the distnnce, and consequently incrcasing 
the danger; when, if‘ the light-boat were on tlic “Shovelful,” the passage 
bctween. the shoals would be cornparatively safc navigation. 

I would recommend, in coi-$inction with this subject, as n new boat 
is to be built, and thc upproptdon is abundantly suliicicnt for the pur- 
pose, that it be of larger dimensions, of an improved construction, with 
a more powerful light, when ready, to be placed on ~~l’ollock Rip,” nntl 
the one now statiqner.1 therc bc transferred to the ‘6 Shovelful,” where 
it would niiswer every ur ose and be more uscful than where it now 
is. 
general complaint that during a blow the livht cannot be hoisted siifi- 
ciently above the deck to be a certain guide, and in some instances 
could not be lighted, owing to tlic motion of the vcssel throwing the oil 
from the lamps. I think il. light-boat should be of sufficient capacity to 
eatry the light at dl times at the usual elcvation, or it becomes of little 
or no service. 

Ei 

The boat on “ P o  ! E  loc Rip” is too smiill for thc purpose; it is a 

30 
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I send you 8 sketch of the locality, with the different shoals, placed 

agreeably to their rclative positions, with the several courrcs laid down, 
showing where they converge, which will expregs the necessities of die 
case better than 1 can otherwise describe them. 

Very respectfully, 
MAXWELL WOODHULL, 

Lieut. Commanding U. S .  N., Aasistnnt Coast Suruq. 
Prof. A. D. BACHE, 

Siqerintendent U. S. Coast Survey, Wadiington. 

APPENDIX No. 21, 

Letter o f  the Supcrintcndent .f t h  Coast Survey to the Secretary of fh 
l’remury, communicating n report of Licurciiant Communding C. €€e 

McBluir, U t h d  Statcs rimy, assistmt in the coast surucy, on the ercc- 
tion of Lug“ or harbor liglds ut Holmes’ Hole, Martha’s Vineyrd. 

Near Yortlund, Maine, July 19, 1851. 
COAST SUIWEY STATION, 

SIR: I have the honor to report that the examination into the neces- 
sity for the erection of a light-house at Holmes’ Hole, Martha’s Vineyard, 
Massachusetts, has been made, as rcquired by the act of Congress of 
March 8,  1861, and the instructions of the department. I communicate 
herewith the detailed report of Licutennnt Commanding Charles 13, 
McElair, United States navy, assistant in thc coast Survey, the officer 
by whom the examination was made under my direction. 

I would further respectfully report, that, inslead of the light-house at 
Holmes’ Hole, for which an appropriation has bccn made, three small 
beacon-lights, technically known at that port as 6‘ bug lights,” shoulcl be 
placed in the position Ghown on the accom mnying Coast Survey chart, 
recomrneiidecl by Lieutenant Cornmanding bcblnrr. For reasons stated 
in his rc ort, these lights should be of the smallest class of lencon-lights 
used in P iarbors, on low wooden structures, the height being regulated 
by the elevation of the ground and the relation to suirouncling objects. 
I would recommend that thc light neareet the watcr should be red, and 
that all should be so screcncd 8.8 not to sliow, except on a moderately 
large sector, east sidc of the range line, which they are expected to 
give. 

Three 6‘ bug lights,” or beacons, can probably be put up within the 
appropriation made by the act of Congress ; and it is a question for tho 
department io decide, whether its uuthority extends to their itnmediate 
erection, or whether the subject must be referred to Congress, under the 
act of March 3d, 1861. 

Very respectfully your8, 
A. D. BACHE, 

Supwintmt dent Uhited States Coast rcZrrvey. 
Hon. W. L HODOE, 

Acting SecrctarzJ of the Treasury. 
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U. 6. SURVEYING STEAMER BIBIS, 

Nantucket BT, Julj 16, 1561. 
. SIR: In obedience to your instructions, I have Larefully examined 

Holmes’ Hole harbor, for the purposc of asccrtaining what additional 
lights are necessary, and the most suitable locntions for them. 

I would respectfully recommend the cstablisliment of three harbor 
lighw of thc sinallcst cinss, to be placed on the sites indicated by the 
nocompanying slrctch. The houses might be frame structures, similar 
to those erectcd for the small lights called bug lights of this port. 
Buildings of this dcscription wodd be most economical, and answer 
every urpose. Thcy would be placed in such immediate vicinity to 
tlw vi&p, that a dwelling h r  the lree or may not be necy3ssar .. 

&r miles. The grcatest danger encountered in entering this harbor 
p o c e d s  from the ivcks and shoals J ing near Low Point. The skirt 

is sometimes inistakcri at niglit. for the shorc linc, lending vessels to 
double Low Poitat too closely to clear the slmd or rocks. Frequent dis- 
asters arise from this circumstance. 

The lights placed as proposcd, furnish two wcll-clefined ranges, the 
object of one of wlricli is to guard ngninst this clilnger, wliilc the other 
shows the mid-chunnd and best water dong the entire harbor. 

Holilics’ Wok is used as a port of refuge by vessels navigiiting the 
sound, on occasion of hcad winds and tides and storms; and the acloy 
tion of these or similar improvcrnents would add security to life and 
property. 

If’ tlac lights suggestcd are established, it will be necessary to modify 
the prcscnt sailing directions. f have prepared the fbllowing, niid pre- 
sent them to you in full at the prcsent timc, as the best means of ex- 
hibiting the value of tlic ranges re&ried to. 

Entering this harbor from the westwardl enst chop well open with 
wcst cliop iig,ht-liouse, clcnrs you of tbe middle yund .  Give west 
cho a berth of half a mile, until you hriag on t e western range of 

anchornge in the outer roads. If you wont to stand into the inner l i a r  
bor, bring on the eastern range of the harbor lights, w d  fbllow it. 

A proachin r from the eastward, ivo east chop zt berth of half a rnilc, 

you may cast mchor cither in tlic outer or inner harbor. 
Shi s may anchor in three and a half fathoms, muddy bottom; west 

6rnali vessels may anchor inmediately off the town. 
You can beat in with safety, the shores being bold and clcar. West 

cho light is fixed, elevated /sixty fwt above the level of the sea, and 
visi le sixteen miles. 

It is not important that the lights t g emselves should be visi i le over 

of wood occupying the higher grow B , at mine distance from the beach, 

the i arbor lights, when, with the chart kr your guidc, bear up for your 

and 7) ring on t P ie eastern range of t f ic hnrhr lights ; fidlowing which, 

chop P ight just open, with woods on Low Point. 

Rwpectfully , 
E 

C. H. McBLAIR, 

&upioCteude& U. 8. &6t Sowuay, Pwdmd, Maiw 

Aais&awt Coast Suivcy. 
P d  A. D. BACHE, 
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APPENDIX No. 28. 

Letter of the Supm-ntendcnt of the Coast Sulivcy to  tAe Secretary .f i6.c 
Treapury, recommending certuiit aids  $0 navigation reguircd by act 
Gongre86 a d  instructions of the Treasur.y Depurtment. 

COAST SURVEY OFJICE, April 29, 1861, 
h: I have the honor to report u on the following ok+cte referred 

for light-houses, liight-boats+ beacons, and buoys, approved March 3, 
1851 : 
No. 4. The eleven buoys in the channel to Commercial Point and 

Bepnsett  river, in Dorchester, are recommended, nccom anied by a 

8uiterl States navy, assistant coast survey, a copy of which accom- 
panies this wpoit, and a sketch showing a survey of the locality, from 
this ofice. 
No. 6. A beacon on Fawn bar, near Deer island, is recommended. 

For detailed o inions see special report fiom Lieutenant Charles H. 

of the locality. 
No. 7. The two iron spindles on the northeast ledge of the Graves, 

w d  on Karding’s ledges, Boston harbor, are recommended. The spe- 
cial report of Lieutenant Charles H. McBlair, and accompanying 
&etch, may be referred to for detail. 

No. 8. The proposed light-boat off larenton’s reef, Narragansett bay, 
is deemed of‘ great im ortance. A sketch accompanies the special rc- 

No. 14. The four spar-buoys f i r  Fire Island inlet, Long Island, were 
recommended by this oflice, and are considcred of the highest import- 
ance to the coasting trade of Great South bay. 

No. ’16. The light-house on Bodkin shoaI, intended as a substitute fm 
’the one now on the Bodkin Point, is considered of inuch im ortance. 

marked upon it, accompanies this report. 

Carolina, was recommended by this office. 

to this office, embraced in the act o P Congrcss making appropriations 

8 ecial report to me from Lieutenant Commanding Charles P I. McBlair, 

&Blair, Unite g States navy, assistant coiist survey; also with a sketch 

port of Lieutenant Mc ii lair, which will show the pro er position for it. 

A chart of the Patapsco river, with the proper position for t Y l e  tower 

seen by reference to the accompanying sketch o P Beaufort Iiarbor. 

the floating bell-beacon for the outer s110a1, Cape 2 atteras, were re- 

No. 19. The buoy for Middle Ground shoals, Beaufort harbor, North 
Its roper position will be 

Nos. 22 and 23. The buoy fbr Diamond shoal, Ca e Hatteras, and 

commended by this office. The recommendation, accompanied by 
drawings and estimates, was submitted to the department for its ap- 
proval. 
No. 24. The light on the ‘&Upper jettee,” Cape Fear river, and the 

bridge leading to it, were understood, from a communication fiom the 
Fifth Auditor, to be included among the objects of appropriation refcrrod 
to this office. A personal examination was made of the locality, which 
produced considerable doubt as to the necessity for the ex )enditwe. 
subsequent to the personal examination referred ‘to, the Fifth Auditor 
advises me tliat this is one of the objects whioh be does not deeire to 
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be examined' by thh office. It is deemed proper to say that it would 
be well to exaniine into this sub.ject before the work is commenced. 

No. 97. The light-houses authorized for Capes Disappointment and 
Flattery, and for New Dungeness, Ore on, have been recommended 

merce of the northwest coast. The position on C a p  Disappointment 
hr the light will be marked in the Coast Survey chart of the Columbia 
river. 

The ligbt on New Dungeness should be placed near the extremity! 
of the point, ahout 2& miles from the main land. As this is a very low 

oint, not visible at night, it will require a tower of' tibout eighty feet in 

The light for Cape Flattery should be placed on Tatooche idand, a 
small island almost touching the northwest extremity of Cape Flattery. 
The light is considered of great imprtance, as it will enable navigators 
to cnter thc straits at night, which they cannot do now. 
. The four s ar-buoys for Fire Island inlet, the buoy for Middle Ground 

having been recommended by this office, I havc to requcst authority to 
purchase by contract, under the regulations of the department, and 
pla.ce them in their respective positions. We can also conveniently 
place those in the Neponset river, if'dcsircd by the departmcnt. 

An abstract of thc subjccts rcferred to this office, in this connexion, 
is herewith sent. The ol!jects referrwl to this office, not rcported upon, 
require personail cxaminution, which is now being made. So soon us 
thc reports are rewivcd, the departinent shall be infbrined af the result. 

The sketches and special reports accompanying this are numbeml 
according to the parugrnphs in this letter referring to them. A general 
abstract showin6 nll the objccts for which appropriations have been 
made, and tho disposition of the several subjects at  this date, is here- 
with submitted. 

by this office, and are csnsiclered of the fi jghest importonce to the com- 

Eeight . 

shoal, Nprth e "arolina, and the buoy and bell-beacon for Hatteras shoals, 

Very rcspectfully, yours, 
A. D. BACHE, 

Sapcrintc&nt U. S.  Comt 8urvey, 
Hon. W. L. IIomE, 

Act kg Secretary OJ' the Treasury. 

Qiorla of Lieutenant Commanding &&Blair, Uded Stntes nay, assktailt 
en coast survey, to the SupriPetendent, on certain aids' to wvigatiom he 
Bostura lwrbor, &. 

COAST SURVEY OFPICE, 

submit thc following report, pccompanied by 
Wad&gton, April 23, 1861. 

SIR: I rcspectfull 
qketchcs of tlie \oca Ig ities, on the sul~ject of tire improveirients Sop tbq 
navi ation of cwmt, refcrred to in your letter of instructions, 

objects proposed stand in tlie following ordcr : 
1. '‘Eleven buoys in the clianncl to Commcrcial Point and Ncponsct 

2. '' A light-house et the head of Holmes' Hole harbor." 
river, in Dorchester." 
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3. “ A  beacon OR Fawn bar, near Deer island, Boston, harbor.’” 
4. 6 6  Two iron spindles on northeast ledge of the Graves and Hard- 

6. ‘6  A light-boat of‘ Brenton’s reef, Narragansett bay.” 
a. ‘6 Eleven buoys in the channel to Commercial Point and Neponsett 

A hkl re 

in& ledge, Boston harbor.” 

river, in Dorchester.’* 
rt on this subject has bcen already laid befm ;YOU in rnr 

letters of b” arch I., and February 22, 1861, copies of which I herewi tT a 
enclose. It is only necessary to add that the buoys recommended have 
no other than local value. 

b. “ A  light-house at the head of Holmes’ Hole  harbor.'^ 
Further examination, which can be conveniently made during the 

approaching season, will better enable me to re ort on this point. 
c. “A beacon on Fawn bar, near Deer islan8, Boston harbor.” 
d. “Two iron spindles .on the northeast ledge of the Graves and 

Harding’s ledge, Boston harbor.” 
The northeast ledge of the Graves and EIarding’s ledge, m the out- 

posts of the obstractions strewin the approaches to Boston, should be 

colors wwld answer this purpose. Harding’s ledge especially, now a 
danger in itself, and but imperfectly marked by a buoy, if distiaguished 
by a spindle, would serve a valuable auxiliary guide in the zippoaches 
to the main ship channel. 

The northeast ledge of the Graves, similarly marked, woiild answer 
the same end with respect to the neighboring Hypocrite and the Broad 
Soad channels. 

In connexion with the spindle on the northeast Graves ledge, a bea- 
con on Fawn bar would be serviceable as a good intervening mark be- 
tween tbat ledge and the Deer Island beacon. VesscL using the Broad 
S o u d  and Hypocrite channels would thus be guided by u succession 
of distinct marks, each becoming visible in its turn before the one passed 
is entirely lost. 

The particular advantage of a beacon on Fawn bar would bc the 
facility it would give to the navigation of the Broad Sound north chan- 
nel; the buoy now moored on the bar, to further this c d ,  eouW then 
be advantageously shifted to the narrowest part of that channel on the 
western sidc. 

e. 6‘ A light-boat off Brenton’s reef, Narragansett bay.” 
The establishment of* a light-boat here is of great importance. It 

would mark a dangeraus shoal, and, in connexion with the Beaver Tail 
light, clearly defirie the entrance through the eastern ckonml into the 
harbor of Newport, Rhode Tsland. 

I am of opinion that a11 the fbregoing improvcments would conduce 
largely to convonicncc and safety in thc navigation o f  the rcspectivo 
waters where it is ro sed to introduce them. Their value would bs 
purely of a local f i n r a n d  they would have no other cotmcxion with 
existing marks or lights than what has been pointed out. 

conspicuoasly marked, and spin f les surmounted by coned of diffcrent 

Respectfully, 
C. H, Mcl3LAIR, 

Assiritant Coa& S~cmq. . 
Professor A. D. BAWE. 
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COAST SURVE:~ OFFICE, 

WasJ&gton, li%bruaiy 22, 1861. 
. DEAR SIR: Fitom an examination of the chart showing the approaches 
to Dorchester, il would seem necessary for the safe navigation of those 
waters, which affwts a large and increasiiig amount of‘ tannage, that 
eleven buoys, painted according to regulation, should be planted, viz : 
six to designate the channel to Commercial wharf, and die remainin 
five as guides to Neponset village. Tlie must be distributed as fof 

Thompson’s island, two on Cow Pasture bar, two on Term bas, and one 
opposite Commercial wharf. 

The Ne onset river would require one between Commercial wharf 

Neck, and one off the whal-f at Neponset. 

lows : one on the west side of the channe ry opposite to Farm School, on 

and Piue R eck, three along the curvature the river ibrln$ about Pino 

Respectfully, 
C. H, McBLAIR, 

Lieut. Coinmanding U. S. N., rqfJlis(mt Coast Suipley. 
Prof. A. D. BACHE. 

i%pcrintehLt C w t  Sumy. 

COAST SURVEY OFFICE, 
Wasliington, March 1, 1861. 

 SI^: Lieut, Corn. Cliarles Dmis, to whoin was referred my letter 
respecting the buoying of the chnnncl near Dorchestcr, SUB, ests that 

usual harbor size, while tlie inner oncs, and espacinlly the river buoys, 
might be much smaller and less espcnsive. 

the outer buoys spoken of in that communication should 7l c of the 

I am, respectfully, 
C. Ha McBLAIR, 

Lieut. Corn. U. S. N., Assistant U. S. Coast Survey. 1 

Prof. A. D. BACHE, 
Superintendent Coaat Suroej. 

APPENDIX No. 23. 

Report o f t h e  Sttperintendent ?f the  Coirst 8 w v e y  to  the Spcrctmy ?f c h  
Trmmry, on m n p  in New York harljor ; with extructs from the re- 

port of msistant J. 13. GI ck. 

COAST SURVEY OFFICE, 
November 29, 1861. 

SIR : An examination made of: Flynn’s Knoll, Ncw York harbor, 
with the membcrs of tlie Light-house Ronrd, induced a doubt in my 
mind whether the light.house proposecl to bo erected there was the 
best uid to navigation which could be suggested ; and, inclecd, wliether 
it might not alter injuriously the presciit rdgiino of the harbor. The 
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inquiries of the Light-house Board were directed to the same points, and 
their conclusions will, I herefore, also be before the depmtment. 
. It occurred to me that a system of range-beacons could be used for 
passing Sandy Hook by the main ship channel, and for passing through 
the Swash channel, which would answer all the urposes of the ro- 

causing new depositcs on the bar, and which could be put up and maiii- 
tained at a very small expensc. I havc accordingly caused minute 
surveys to be made of' thc shore near the probable sites of' these bea- 
cons, and transmit, hcrcwith, the slretchcs and report returncd by as- 
sistant J. B. Gluck, of'the coast survcy, and also a Coast Survey chart 
of New York bay and harbor, marking these and other sites on which 
range-lights may be establishcd, to answcr the purpose referred to 
above. 

I would recommencl two range-lights (bcacon) to lcad from thc point 
G, in Gedncy's channel, throu h the main ship channel, to the range of 

the beacons to be on tlic line G D or G M in the angle between them, 
as may be found most expedient, on an cxnminntion which should be 
made just previous to their location. The distancc A D is rnthcr small 
for thc range, being less than one-ninth of C: A. A beacon near L will 
furnish also othcr important ranges. 

Also, two leading lights (beacon lights) for thc Swash channel, nearly 
on thc line 8 E. Before plticing thcso lights the Swash channel slionld 
be carefully re-surveyed, which can bc done a t  a very trifling expense 
by the Const Survcy, by using existing rnarks on the shore already de- 
termined in the survey, as  thcre is an irnprcssion among the pilots that 
it is dcepening. 

These lights should be so arrangcd that they will appear nearly in 
one when heading on the sailing lines They sliould bc distant from 
each other not less than about one mile and a hnlf; or one-sixth of the 
distance from which they are first required to give the range. They 
should be carefully scrceiiecl, so as only to show ;L light on the range or 
ran es which tlicy are to indicate ; and for distinction from each other, 

Elm-tree beacon may be a rcd light, (dccp red.) 

posed light on Flynn's Knoll, withont being attcn cp ed with any ris! of 

the beacons rccomrncndccl in t F ie sailing line H N through the Narrows ; 

The beacons slioulil be phced accordingly. 

as t eil ey arc only rcquircd to show some nine miles, the one near the 

Yours, rcspcctfully, 
A. D. BAGHE, 

Stipwintendcnt United Statcs Coust Survey. 
Hon. THOMAS CORWIN, 

8e'Ccretary of the Trcusury. 

Extracts from a report on rmgm in Ncw Yor& bny, lo Sqmintcndcnt, t y  
J. B. G,?iiclc, c q . ,  assismit in coust survey. 

UNITED STATES REVENUE CUTTER TANEY, 
Brooklyn, A7cw York, July 13, 3 861. 

DSAR SIR : I have just rc~urncrl from survcying the two rangcs for 
entering Swash and main ch:lnncls of Now Yosk bay, in accordance 
with your instructions of July 1. 
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The range for entering Swash channel, of which Elm-tree beacon 

forms one part, affords unusual facilitics, as it strikes over the narrow 
brows of three elevations of one ant1 a half, ( lg)  one and three-quartcrs, 
(13) and two miles distance fiom the bcacon; being, respective1 , 
That of sixty is bare ; that of eighty is covered with trees and thick 
brushwood from twenty to twenty-five feet high ; nnd the one of' one 
hundred and sixty with forest trces from sixty to sevmty-five feet high. 
These three sites are upon tlic cstatc of' Mr. Gcorgc Ebbitt, New Dorp, 
Staten Island. 

The rangc for coming throuGh main ship channel touches the shore 
nearly a mile eastward of Point Comfbrt, through n. very deprcssed 
part of the brae11 ; the sad-banks on either side (ftom tcn to twelve 
feet high) sinlrin nenrly to the lcvel of' high-water mnrli. Abobt tbrrc 
hundred metres % ack from thc bcach, thc range strikes n swa~np thiclily 
covered with trees fiom fiftccn to forty feet high ; from thence it runs 
mostly through woorllnnds-occnsion;~lly through settlcmciits and clcar- 
ings. About a milc inland fiom tlie beach, thc rnngc crosses thc crcclr 
and marsh malting into the westward of' Point Comfort. Upon the 
whole line survcycd there is no point that rcnclics an clcvation of 
twenty feet, and, as 1 am informed, thcre is nonc for fivc miles further 
back, to the hills ncar Middlctown. From the terminus of my survey, 
I could sec b:iclt nearly another milc, but no liiglicr elevation on that 
extension coulcl bc gained ; I thcrcfbre confincd tlic survey to tlic limits 
formed by the creek, on the bnnks of which the hills are slightly the 
highest. On thisrunge both lights could be scrcened by trces, so ns 
to bc invisiblc to scaward, csccpt on tlic range itself: 

I am much inclcbtcd to Captain Rudolph, commaiiding U n i ~ ~ d  Stntcs 
rcvenuc schooner Tane , and his ofjjcers, for thcir kintlncss in aiding 

ment. 

sixty, (60) eighty, (80) and one hundred nncl sixty, (XGO ) feet hi6 3: . 

the survey, and extcii B ing every facility possible for its accomplisli- 

mnrlted the two ranges as c! irccted. 

# # # # # # # # # 

I send herewith the mn s of New Yorlt bay, upon which .I have 

The front light on Point Comfort range, for coming through main 
clianncl, midit  be plnccd nt either A or 13. The light would probably 
be suf€icient?y screened at A from being seen at sea, by the clump of 
trces about onc hundred mctrcs to tho southcast, or. by tho woods on 
Snndy Hook, until the vessel is on thc range itsclf. At B this purpose 
would be fully nchievcd. 

ropcrly placed at either C 

prefcrable. 

beacon now stnnds, will bc tlic place fbr tlic front light. The break- 
water diould be niovcd to thc wcst of thc bcacon instead of to the cnst- 
ward, as this structure, in its present osition, onl~r serves to under- 
mine the l)cacon, for the protection of w i ich it was built. Comphints 
w e  made in regard to the color, which is red ; nt n distance of Ltbout 
two miles off shore I found it to be scarcely visible. 

There are four points on this rangc where thc back light might ba 

The back light on this range might be 
or I). The ground ilt D is scvcrcil-fect hig 7 icr than at C, nnd therefore 

On the range for entcring throug 7 1 Swash clianncl, where Elm-tree 
But little cutting is re uirecl to clear this wliole range. 
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located, although C is, in my opinion, the most desirable site for it, 
being on an elevation of eighty feet, covered with trees and bushes, 
high enough to screen the light from either side. The sites A and B 
are bare, and, respectively, twenty and sixty feet high. That at D is 
from one hundred and forty to one hundred and sixty feet high. The 
thick and almost inaccessible forest makcs it dificult to give a true de- 
lineation of the ground, or an accurate value of its elevation. 

A black and white flag is fastencd to the highest tree on the range, 
and the tree determined. 

Trusting that I have executed this work to your satisfaction, I am, 
most respectfully, your obedient servant, 

JOHN B. GLUCIC, 
Assistant in Coast Survey. 

Prof. A. D. BACHE, LL. D., 
Superintendent United 8tates Coast Survey, 

Mount Pleasant, Maine. 

APPENDIX No. 24. 

Letter ofthe Superintendent of ihe  Coast Suruey to the Secretay ofthe Trea- 
sury, recommending certain aids to navigation on the coast of New YorJc 
a.nd New Jersey, required.ly act o f  C0ngre.u and instructions of tJbe 
Treo,sury Department, and communicating the report of Lieutenants Com- 
munding Jenkins afnd Wqodhull, U. 8. N., upon the same. 

COAST SURVEY OFFICE, 
June 13, 1861. 

~ I R  : In compliance with the act of Congress of March 3, 1861, and 
with the instructions of the department of April 2d, I have the honor 
to report on the buoys, beacons, fog-bell, and li ht-house, numbered 9, 

buoys, for which a propriations were made in the act just referred to. 
A copy of the tabu f ar statement is annexed, with the additional remarks 
now submitted. iven in the 

11, 12, 13, 17,18, in the tabular statement of lig fl t-houses, beacons, and 

re ort of Lieutenants Commanding Jenkins and Woodhul I?i , herewith 
su  1 mitted, and the localities are marked in the Coast Survey charts A, 

No. 9. The buoy on Peafiel s reef, off Black Rock harbor, is recom- 

The details of the recornmenclations are 

B1, B2, C, D, and E, hcreto a pended. 

mended ; also an additional buoy, for which, however, no appropriation 
has yet been made. 

No. 11. The Iight-house on the north point of Gardiner's island is 
recommended, showing a red light. For the consideration inducing 
this recommendation, I refer to the rcport of Lieutenants Commanding 
Jenkins and Woodhull. 

No. 12. The beacon in Sag harbor is recommenclcd. 
No. 13. The two beacons near Fort Hamilton are recommended. I t  

is understood from the Chief Engineer, General Totten, that there will 
be no objection made to a temporary structure on the glacis of the 
redmbi of Port Hamilton, in the locality marked on the chart. 
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No. 17. A fog-bell for Newark light-house is recommended. 
No. 18. The four buoys in the Passak river, and the one on Mill 

Rock, were found b the officers sent to make examination, to have 
been already p l a c e i  under authority from the Fifth Auditor. 

b. The beacon recommended to be constructed, and tlie buoy now 
occupying its site should be removed to the three-feet sand-knoll soutli 
and east of Newark light. 

c. The beacon at the corner stake, near Elizabeth Point, is recom- 
mended. For details relating to its construction, I refer to the report 
of Lieutenants Commanding Jenkins and Woodhull, herewith sub- 
mitted. 

Very respcctfully, yours, &c., 
A. D. BACHE, 

Sq~&ntendent U. S .  Coast Swv y. 
Hon. THOMAS CORWIN, 

Secretary of the Treamy. 
- 

Report of Lieutcnants Commanding Jcnkiiis and Woodhl l ,  U. S. N., 
assistants in const survey, to tJde Superi?~tmldent, upon the neces&~ for 
placing certain aids to navigation, rcquircd by act of Congress and in- 
structions .f the Treasury .Uepurtmcnt. 

u. 8. SURVEYING SCHOONER MADISON, 
. 

SIR: In compliance with your instructions of the 29th instant, we 
made a careful personal, examination of the places cnumerated, with 
reference to placing the proposed aids to navigation, in conformity to 
the 3d section of the act making appropriations for light-honses, light- 
boats, beacons, and buoys, approved March 3d, 1861, and submit the 
following report: 

Two buoys should be placed on Pea ficlcl reef, off Black Rock harbor, 
as marlred on the accompanying harbor chart. We recommend that 
the one authorized by law be )laced on the S. (+) point of the shoal. 

north point of Gardiner's island rendered the necessity for nfiglit a t  that 
place somewhat doubtful ; but upon a careful consideration and exami- 
nation of the subject, we are satisfied it will be a very important aid to 
navigation. For coasters bound to So Harbor, Green Port, and other 
places in the vicinity from the eastwar%, it  is very necessary, owing to 
the great length and little elevation of the point. To vessels fiom over- 
sea voyages it is im ortnnt to guide them into a safe and commodious 
harbor of refiige. {lie tower should be laced as near the extremity 
of the north point as may be practicn t3 le, with reference to a good 
foundation, and the light should differ from the two nearest to it- 
(Plumb island and Little Gull islund.) A bright red light would proba- 
bly be the most suitable for the purpose. 

We recommend that the beacon authorized to be placed in Sag har- 
bor may be erected on the shoalest part ofthc southwest point of the sand- 
spit. Wo consider this beacon an important aid to the navigationof Sag 

Sug Harbor, M a y  14, 1681. 

The contiguity of Plumb is T and and Little Gull island li hts to the 
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harbor, and that it ,should be consiructed with sufflcient stability to re- 
sist the ice when it breaks up in the spring. 

The two beacons to be placed near Fort Hamilton are important: 
they should be placed upon the continuation of the sailing line, as 
represented on the Coast Survey chart, from near southwest s it up mid 

southern beacon should be laced near the fish-house, and the northern 
one near the redoubt. It is t: clieved that a proper position may be found 
for the northern one’on the ublic land, without interfcring with other 

dwelling is placed contiguous to them. (Sce Coast Survey chart ac- 
companying this report.) 

A fog-bcll is necessary for the Newark light-house. 
A buoy on Mill Rock, (Constable’s Point,) and four buoys to mark 

the channel of the Passaic, have been found already placed, The 
accompanying Coast Survey chart will exhibit the a proxinlate positions 

eastward of the position for the beacon autjiorizcd to bc erected, which 
we consider to be important, and recommend that it be built on three 
wooden pilcs, driven at the angles of a triangle, with the proper inclina- 
tion to form a pyramidical structure when boarded up. 

We recommend that the buoy now occupying the position of the 
beacon may be placed on the three-feet sand-ltnoll, t o  the southward 
and castward of the Newarlt light, when thc beacon shall bc complcted. 

The proposed beacon to be placcd at thc corncr stiilte, near Eliza- 
bethtown Point, is an  important and very necessary aid to navigution. 
We rccomrnend that it should be built in the same manner described 
for the one at the mouth of the Passnic. 

The jles for this and thc Passaic beacon should be coppered a suf- 

channel, to serve as leading marks by night as well as  by tf ay. The 

interests. One keeper cou f d attend to these two beacons, provided his 

of the buoys. The can-buoy on this sketch is a s I! ort distance to the 

K ficient c r  istance above and below the water, to revent the ice from in- 
juring’them ; any solid structure would injure t e channels. 

Very respectfully, yours, 
THORNTON A. JENKINS, 

Lieutenant U. S. NUV!J, Assistant U. 8. Coast Suvep 
M. WOODHULL, 

Lkut. Com. U. 5‘. Navy, Assistant Coast b’urvey. 
Prof. A. D. BACIIE, 

fluperintendent U. fl. Coast S u r v w  

APPENDIX I No. 26. 

Report of Bears C. Walker, assistant in the coast survey, communicating the 
mcusures of wuve-time made from 1849 to 1861. 

CAMBRIDGE, September 30, 1861. 
DEAR SIR: I beg to submit a statement of the experience of the 

Coast Survey on the subjcct of galvanic wave-tinic, siiice my last annual 
report of October 16th, 1860. 

The result of our experience was then stated, as follows: 



1. That thc tiverap of all our experiments to that tim.e indicates a 
velocity of propagation of the inducing waves of 16,400 milos per 
second in the iron wires of a telcgraph line. 

2. That the vclocity of propagation throuah the ground appears to 
be less than two-thirds of the volocity in the iron wires, 

These conclusions were in accordance wit11 the indcpendent results 
of the researches of Dr. B. A. Gould and Mr. Karl Culinan, previously 
read, and sincc published in the proceedings of the American Associa- 
tion for the Advancement of' Science, at their meeting at New Haven, in 
Au ust, 1860. 

$here have been tliree indcpendent serics of observations for the 
value of wave-time, made since Octobcr last, 1860. 

The first experimcnt was repented on several nights, bctween Seaton 
station and Portsmouth, Va. The distance on the iron wires is 2GS 
miles, and the distaticc through the grouiitl is 180 miles. The cloclr 
station excess, in the electrotonic readings, by 'a mcan of 221 measures, 
was +08.024, wEiile the coin utecl excess for the assumed velocity of 

ence bctwccn theory aid computation is, theory greater by 3-08.011. 
The second experiment was inn.de froin Churleston, S. C., to Augusta, 

Ga., in the winter of' 1851. Tile distance on the iron wire frorfi 
Columbia (where the Charleston cnd went to the grouncl) to Augusta, 
was 301 miles;, and from Augusta to Savannah 146 milcs--making tlic 
total connexion through the .iron wire 447 milcs, and the distance 
through thc ground, from Columbia to SixVarlilall, 136 miles. The 
clock was at Savnnnah. The arbitrary signals wcrc given tit Cha~les- 
ton. Thc observed clock excess was by 59 rneasurcs '$08.066. The 
computed wavc-time, for thc above assumed velociiy, was SOs.068, 
leaving a difference of SOs.002. 

Thc cloclr cxcess of Augusta above Savannah was, by observation, 

(f T .y IC third cxperimcut, was inadc at Cincinnati, on the 9th of May 
last, on the occasion of tlic meeting of the American Association for 
thc Advancement of Scicnce. Tho telcgrnpli linc was com,oscd of 

were as follows : From Cincinnati to Steubcnvillc 296 i d e s  ; tlicnce to 
Cincinnati the same ; thence to Louisville 126 milcs ; tlience to Cincin- 
nati the satnc. The pcrsonal cloclr signrils were givcn by Mr. Stager, 
chief operator at Cincinnati. In the first experiincnt tlie arbitrary 
signals were given by the operator at Steubenvillc, and recorded at 
Steubenville, and also on the two rcgister8 at Cincinnati, on opposite 
branches of the line. Thesc registers I will call, rcspeciivcly, Stager and 
Jones ; Stagcr bein thc register for the clock station. The observed 
excesses werc, for t P le Steubcnville arbitrary signals, as follows : 

16,400 miles pcr second, in t Y le iron wires, was 4-08.036. The cliffer- 

ort measures,) $0~.019; by theory, +Os.O19; cliffkrcnce +Os.OOO. 

840 milcs of iron wire, .without ground conncsion. The cistances Ir 

6tuger-Steubenville. ................... f 08.040 by 31 measures. 
stager-Jones.. ............ -.: ........ +Os.O39 by 31 '' 

Again, for the Jones arbitrary signals, on the Stager clock scale, wo 
found : 
stager-Steubcnvillc. ................... -08.004 by 39 measnrs8* 
Stager-Jones ......................... +Os.O60 by 226 '( 



The direction of the current from the platinum to the zinc, throqh 
the junctioii wires, was fiom Stager to Steubenville ; thence to Jones ; 
thence round by Louisville to Stager. 

This is the first experiment made by the Coast Survey on a telegraph 
line of iron wire exclusively, without ground connexion. 

The first conclusion to be drawn from this experiment is, that the 
exccsses of the clock stntion readings, in the ex eriments heretofore 
made, have not been owing to thc fact that a part ofthe galvanic circuit 
has been made through the ground, since they arq here found to be as 
groat for the dimensions of the line as in former experiments, with the 
partial ground connexions. 

This experimcnt was made with a long circuit of iron wire, without 
ground connexion. It confirms the general conclusion respecting the 
value of wave - t' ime. 

Tt gives a new field for the discussion of the physical question 
whether the wave is propagated round in one direction, and only affects 
the magnets as it reaches them in succession in this direction, or whether 
the wave travels by the shortest dircction fiom one magnet to another, 
without reference to the character of the poles, 

Our experiments with lines composed partly of ground and partly of 
iron wire stretched on poles, Icd to thc preference of' the latter view of 
the subject. 

The experiment at Cincinnati, in lSGl, raises some doubt on this 
conclusion. It was made with a eingle bnttcry a t  Cincinnati, and with 
840 miles of wire, all in the air. The worlr of this night was not as 
complete as I could have desired. I must, therefore, wait till similar 
experiments a k  made, under more fiivorable circumstances, before 
utempting a further examination of tho question. 



SI Doc. 8 . 

January 23. 1849 
' .... do ...... do .. 
.... do.. .... do .. 
.... do ...... do ... .... do ...... do .. .... do ...... do ... 
.... do ...... do ... ... .do ...... do .. 
.... do ..... .do ... 
October 31 1849 .... do ...... do ... 
.... do ...... do .. .... do.. .... do .. .... a. ...... do .. .... do ...... do ... 
.... do ...... do .. 
.... do ...... do ... .... do ...... do ... 
.... do ...... do .. ... .(lo ...... do .. 
Fobruilry 4, 18G0 
... .do ...... do ... 
.... do ...... do ... 
.... do ...... no ... .... do ...... do .. 
.... do ...... do ... .... do ...... do .. 
.... do ....... a0 .. .... do. ..... do .. .... do ...... do .. .... do ...... do ... 
.... do ....... do .. .... do ...... do ... .... do ...... do .. .... do ...... do .. 
.... do ...... do .. .... do ...... a0 ... .... do ...... do .. 
.... do ...... do ... .... do ...... do ... .... a0 ...... a. ... .... do ...... do .. .... do ...... do .. .... do ...... do ... .... do ....... do ... ... .do ...... do .... 
Fobruary 6, 1850 
July 8 .......... 
Ihcornbor ....... 
I'ob.nndMarch .. 
. .do. ..... do .... 
May 9, 18Gl 
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Pa .. CR ... Pa-Cn .... 
. .do..  . .do ... do-N ..... 
. .do.. . .do.. Wn-Ca ... 
.do ... .do ... do-N ..... 

..do.. ..do.. N-Cn .... 
.do .. N ... Pa-N ..... 
.do ... .do ... do-CiI .... 

. .do.. . .do.. Wn-CR ... 
.do ... .do .. Wn-N .... 
Ci ... Wn .. Ci-Wn .... 
.do .. ..do.. . do-Cd .... 
Wn .. Cd .. Wn-Ci .... 

. .do . .  ..do.. .do--C i .... 

..do .. ..ao .. i i - ~ a  ..... 
.do ... .do .. .d o-Ci .... 

. .do. .  Wg .. Wn-Cd ... 
.do ... .do .. .a 0-ci .... 
.do .. ..do .. II.-Cil ..... 

. .do.. . .do.. .d o-Ci .... 

. .do.. ..do.. Cd-Ci 1 ... 

..do.. 1 ' ~  .. Wn-l'g ... 
.do ... .do .. .il t r d o  .... 
.do ... .do .. .do--C 1 .  ... .ao .. ..no.. . ilo-dll .... 

. .do.. .. (10 ... do--L ..... 
.do .. . .do.. . d o 4  . L ... 

..do.. ci ... . d o 4  'g .... 

..do.. LO . . .  ao-do ...... 

. .do. .  LH .. .d  0-do .... 
. .do. .  Ci ... .d  o-Ci .... 
.do. .  . .do.. .d  o-Lo .... 

..do ... .do .. .d 0-IA .... 
.do .. Lo .. .d o-Ci .... 

. .do .. Ls .. .do--C i .... 

. .do. .  LO .. .d O-LO .... 

. .do.. . . d  0.. :do-La .... 
.ao. . LS .. .a o - ~ ~  .... 

..do.. . .do ... do-Ls .... 

. .do. .  Ci ... PR-Ci .... 
.do ... .do .. .d O-LO .... 
.ao .. ..au.. . ao-i,8 .... 

..do.. La .. .a 0-Lo ..... 

. .do.. . .do .. .d o-Ls .... 
.do .. Le . . .  d o 4 0  .... 
.do .. . .do. .  Ci-do ..... 
do .... do .. J;o-do .... 

. .do. .  Cn .. Wn-Cn ... 
]3n .. N ... Bn-N .... 
sa ... Pa ... 811-PS .... 
Sa ... Cn .. Sa-Cn .... 

. .do. .  AIL .. &-A& .... 
Ci ... So ... Ci-80 .... 

. 
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. Youra. roa~ectfully. 
SEARS C. WALKER. A h t a r t  C . 8: 
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APPENDIX No. 26. 

Abstract of reports on Zongifudes, by Seurs C. Walker, assistant in the coqt  
survey, to tlte flu.mintendt:nt. 

CAPBRIDGE, S e p m b e r  30, 1661. 
DEAR SIR: I beg to submit an abstract of all my reports on longi- 

tude hitherto made. 

Hurvard Observatory, west of Greenwich. 

(A) By moon-culminations at Harvard, 1843-1845. ...... 4 44 28.47 
6 L  L L  6 L  L L  Hudson, Ohio, 1838-1844.. 28.62 
6 6  6 6  6 6  6 L  Wilkes’ obs’y, 1838-1842. .. 28.62 

6 L  Washington obs’y, 1846. . . 28.06 

(A) Mean by moon-culminations. ..................... 4 44 28,*42 

h. m, 8. 

x 
i 

I_-- --- 
(B) By cclipses, transits, and occultations- 

Weight. 
‘6 At Dorchestcr and Harvard, 1820-1840. - -. - .4 44 32.16 - 6.4 
6‘ ( 6  Brooklyn, New York .................... 31.22 - 0.4 
‘6 6‘ Philadelphia, 1769-1840. ............... 32.66 - 2.6 
‘6 ‘6 Wilkes’ observatory, 1838-1842. ......... 33-13 - 1.0 

6‘ 6 L  Mean by eclipses, transits, and occultations. -4  44 32.27 -1 0.3 

These phenomena have been reduccd by Burlrhardt’s tables, and 
includc, on the average, the conitant error of his parallax of the moon. 
Airy, in his reductions of the Greenwich observations of thc moon, 
makes the correction of this parallax to bc A ro =fl”.78. Professor 

and myself have computed tbe average value of the coeficient 
Ad ) =-1s.6, whence (-z) x Ar0=-2s.67; and 4h. 441n. 329.27 

--- 
-_I__-__ 

-2s. 67 are- 

,(B’) Corrected mean by eclipses, transits, and occultations 4 44 29.60 

(C) By chronometers with Liverpool- 
Indiscriminate mean of 373 chronometers in all.. .. 4 44 30.92 

80.96 Great special 3 
Exp. of1849 176 “ 

L L  30.10 Bond’s ‘ 6  6 6  6 6  6 6  

(C) Adopting the last value.. ....................... 4 44 30.10 

A Longitude of Harvard observatory.. ............. 4 44 28.42 
............... 29.64 

6‘) ............... 30.50 

?&. m. s. 

6 L  ‘( - 

-- 
__I- 

6 6  16 ,p) C) ‘ 4 .  “ 6 4  

Adopted for the prersent, Wacvard observatory.. ....... 4 44 2- 
2 9’’Q 



Then we have, by the telegraph operations of the Coast Survey, $e 
following results from Greenwich, depending on this assumed longitude 
of Harvard observatory : 

R.  m. a. 
New York, (City Hall,). .......................... 4 66 00,160 
Philadel hia observatory .......................... 6 00 37.604 
Seaton 8 tation, (Washington, D, C.) ................ 6 07 68.664 
Capitol, Washington, ............................. 6’ 08 00,865 
Wilkes’ observatory .............................. 6 08 00.968 
Washington observatory .: ......................... 6 08 11b06 
Geor etown observatory Georgetown, D. C.). ......... 6 08 17.206 

Savannah Exchange, [Sec. V) ..................... 6 24 20.672 
Hudson observatory, Ohio,. 6 26 43.206 
Cincinnati Observatory ............................ 6 37 68.063 

The following results depend on moon culminations and occultations : 
,Sand Key, Florida, (Sec. VI) ...................... 6 W 91.641 

Point Conception, (Sec. X) ........................ 8 01 42.640 

0 
iu f i  

Char P eston observator , 6 . C. (Sec. V) .............. 6 19 43.832 *p“ 
........................ J: 

Mor0 Castlc, @avana) ............................ 6 29 24.000 

Rcspcctfully submitted : 

Prof, A. D. BACHE, LL. D., 
SEARS C. JVALBER, Ass~s~u~C Coast SWV+ 

SupAate id tn t  Coasi Szwvet~. 

APPENDIX No. 27. 
Report of the Stperilttendcnt of the Comt Suiccy to the Secretary of the 

T w a s r q  recommending a light-how at Fishiiig Buttery, in Chesa- 
peake b ~ y ;  and report of exarninatiow by Licutmaut Cornmv&g J. 
J. Almy, Utiited Btutes navy, ussistmit in the coust stmy. 

SIR: I have the honor to report that an examindon ha.s been made, 
as required by the act of Congress npproved March 3,1861, by thein- 
structions of the department, of the nccessity for a light-house at Fishing 
Battery, othcrwise callcd Donahcm’s Battery, in the Chcsapealte, near 
Havre-de-Grace, Maryland, and to recoinincnd the canstruction of a 
tower there of fifteen teet in height, to show a light of the fourth order, 
or harbor light. Thc position proposed for u light-houso is marked in 
the accompanying tracing from the Coast Survcy map of Chesapeake 
bay. The dstails of the examination made by Lieutenant Commanding 
Almy, United States navy, assistant in the const survey, are given in 
the report which is herewith transmitted, which also states in detail tho 
pur opes to be answered by the light, and its relations to the li hts al- 
rea 1 y estnblished in ‘the vicinity at Havrc-de-Grace, and at ‘!&key 
Point. 

COAST SUILVEY OFFICE, Novemlm 20, 1861, 

Very respectfully yours, 
A. D, BACKE, Su+acndat U. 6’. Coast B u n y  

Hon. THOS. CORWIN, Secretary of the Treamry. 
01 
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WASHINGTON CITY, 

November 18, 1861. 
SIR : In obedience to your instructions, I have made an examination 

of Fishing Battery, Chesa cake bay, with reference to placing the pro- 
ppsed light-house for whicg an appropriation was. made at the last scs- 
sion of Congress. 

Fishing,Battery (sometimes called Donahoo’s Batteryj lies 5. & E., 
(true,) distant three miles from Havrc-de-Grace light-house, and N W. 
ilv4 true, b distant five and a,half miles from Turkey Point light-house. 
I t  2s upoil t e edge, on the southwest side of the extensive flats off and 
abreast the mouth of the Susquehanna river. The channel for loaded 
vessels leavin Havre-de-Grace for Baltimore, runs by and within 

change their course at ri ht-anglcs ; therefore I unhesitatingly. say, that 

The kind of light which, in my jiid tnent, would best answer and 

red light: elevated about fifteen fcet above the surfaceof the water. 
Owing to its relative position to Hnvre-de-Grace light and Turkey Point 

ht, the light to be placed upon Fishing Battery would not require to 
seen a distance exceeding five miles. I recommend a fixed dark red 

light, because both Turkey Point light aud Havre-&-Grace light are 
fixed lights of a whitish color. 

Fishing Battery has piles already driven, artially planked over, and 
there are sheds and buildings of a rough, ru ir e structure, for the accom- 
modation of fishing operations. I cannot speak with certainty as to 
whether these piles are driven firmly enough into the round, or whether 

to erect a structure for a liglit. To ascertain this, the planking will 
have to be taken up, and an examination made by a person thoroughly 
versed in such matters. 

I am, sir, respcctfully yours, 

half a mile of B ishing Battery, and when cibreast of it, vessels have to 

for vessels running at nig fl t I consider it necessary to have a light here. 

subserve all necessary purposes, would 7) e a beacon light-a fixed dark 

they are in a sufficiently sound condition for a foun f ation upon which 

JOHN J. ALPVIY, 
Licutenant U. S. Nuvy, Assbtunt Coclst Survey. 

Prof. A. D. BACWE, 
fiupcrintcndent Coast Suwcy. 

APPENDIX No. 28. 

Extracu from the rcport of Hewy L. Whiting, Esg., assistnnt in, the corn6 
~urvcy, to the Superintendent, on tlie survey 9’ Bcaujbrt, North Carolina. 

DEAR SIR: # # # # 

The survey is extended, on the outside shore, about three miles from 
either point of the inlet, and beyond the limits of the bar and shoals of 
its entrance. In the harbor and about the town, I have carried the sur- 
ve beyond all the important localities, so as to fully include all the cban- 
ne f -ways connecting the harbor with the interior waters, and fur~~isbing 

WASHINOTON, May 13, 1861. 
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'top0 raphical detail to show the approaches by land to the best water 
and knd$gs, with the character of the shore, which is of course rep- 
resented in our conventional signs. 

I have also made as accurate a survey as their character will admit, 
of the shoals and bars within the harbor, as they exist at low ,water df 
ordinary spring tides. 

In reporting upon the nntural character and peculiarities of Beaufort-, 
as a harbor and ort, I will state sucli facts as have come undcr my 
pcrsonnl knowle s ge, and also communicate my opinion regwding its 
entrance and the facilities it might aflord to the commercial interest of 
this region. 

The outside beach,, or ( 4  bank," opposite Beaufort harbor, is of the 
usual formation of this coast. It is mostly covered with a low pine, 
and mixed growth, and its average width is about halfa mile; the sand 
hills and ridges upon it are from 20 to 35 or 40 feet high, thus forming 
a good and sufficient sheltcr, fiom both wind and sea, to a31 vessels 
anchored inside the banks ; the holcling-ground is also good, as shown? 
by the results of the hydrographical survey. 

The interior shores of the harbor are mostly of marsh, rown with 

sand has united with them, me quitc hwcl and solif At Lenoxville 
and Shepherd's Point, and at. the town of Beaufort, the main upland 
comcs to the water's edge. At the two former points, the deep wa'ters 
of Newport and North River channcls approach quitc near the shore, 
and without any intervening shoals. 

During the last thirty years there docs not nppcar to have been any 
particular change, eithcr in the shorc-linc or shoals within the limits of 
the harbor. The causes and action of' tidc, &c., which first formed 
them, seem to continue them in their general position and extent, 

That the inlct and bar of Beaufort nrc robably thc best on our whole 

of fact, and needs no comment. 
There are two principal causes which, I tliiiilr, haw preserved this 

inlct, ancl will coiitinue to lrecp it opcn, with probably deeper water than 
any of the othcr harbors on this coast. 

One of thcse causcs is thc shelter and cddy currents occasioned by 
Cape Lookout. 
as It does to the south, and in the 6' bite" of the cove immediately undcr 
it, is, to cut and carry away thc sands and shoals which storms may 
throw up, and deposite them at the Joint of the cnpc. At least, it is 

the deep water aiid bold shore of this cove iinmcdiately south of it, 
will not allow any de osites to take place at R point where the eddy 

the cape, and the shoals cxtending beyond it, prevent the actlon of the 
sea within this cove from bcing as great, or having the same effect, as 
,upon a coast presenting an unprotectcd ancl nearly even outline to the 
action of storms and breakers, as is the case on the sliores both above 
and bclow Cape Lookout and Cape Hatteras. 

e * c c * c c 

masses of oyster-beds and shells, which, ncar the ed cs an ti where the 

castcrn seacoast, south of the Chesapeu P IC bay, is, I believe, a matter 

The influence of these currents upon thc inlet, opening , 

obvious that thc influence which has f.  ormcd Cape Lookout, and ,creates 

and counter-currents 1 ave their greatest effkct ; whilc the projection of 
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The other influence which I think will always tend to preserve the 

istence of any large interior s 

wholly a tidal one, and the 
waters of (6 Borg unds,” and from 66Newport0 and 
“North” rivers, accumulate no more on the flood tide than escapes on 
the ebb ; the ,are also of such extent and so located as to be tnkterially 
affected by t e tide, being filled and emptied b the flood and ebb, and 
there are no fresh-water feeders to either of t e rivers sufficient ,to at 
all affect their currents. 

There is thus a strong and continual tidal current through the inlet, 
apd. this current is not lost or over owercd by a heavy swetl from sea, 

slhods and bars ; but it runs with the eddy currents of tho cove in? 
which the inlet opens, and the same action and effect is continued thBt  
the current out of thc inlet produces, all tending to preserve and deepen 
the channel. 

In  coritiparing the inlet at Beaufort with Ocracolre and others opening 
’from the lar e sounds, the advantages and disadvantages of either are 
obvious. Tiese latter are almost as much exposed on the inside to the 
great mas8 of waters in the sounds as they are on the outside to the 
ocean. The effect of storms and tides is consequently great as well as 
Uncertain. Heavy storms from the westward prevent the tide from 
flowing through the inlets from the ocean, while the water and surf from 
the sounds heave up swashes and slioals on the inside. 

The action of storms from sca is still worse, while the waters of the 
sounds are driven back and shods are thrown up and formed across the 
mouth of the inlet, without any counter influence to prevent or carry 
them away. 

In a commercial point of view, Beaufort, as a harbor and port, hag 
many advantages and is well situated. There is no river or inland 
navigation to delay or require the towing of large vessels. A ship 
drawing 20 feet water can leave at any state of the tide with $most 
any wind, and discharge her pilot ut 8ea in from 30 to 46 minute6 after 
weighing anchor. 

It seems, therefore, that the usefulness of one of the best harbors and 
ports on our whole southern coast is lost from the want of proper facil- 
ities of communication and internal improvements, giving acceas to it 
from the interior country and cities. 

I 

deadening its effect and throwing g ack the sand, which it displaces, in 

# 4# # # # # # 

I remain, sir, very respectfully yours, 
HENRY L. WHITIIYG. 

Prof, A. D. BACHE, 
fluperintendent U, S. Coast Survey, Washington. 



APPENDIX No. 29: 

Letter of the Superintendent of the Coast Suivey to the Secreta 
Treasury, communicating a report of Lieut. Com. J. N, Ma#& 2xg 
assistant in the coast survey, upon the necessity for ccrtain aids to navigation 
in Beaufort harbor, N. C. 

COAST SURVEY OFFICE, 
Februay 27, 1861. 

SIR : I have the honor to transmit a report just received from Lieut. 
Com. J. N. Mafiitt, U. S. N., assistant in the coast survey, of buoys and 
beacon (or range) lights, required in the harbor of Beaufort, North Caro- 
lina, the hydrography of which has been executed by the party under 
his command, and would respectfully request that it may, with the 
accompanyin sketch showing the position of the beacons and lights, 
be transmitte i to the authority which should act in the matter. 

Very respectfully, yours, 
A. D. RACHE, 

I Suprinteadent U. S. coast swey. 
Hon. THOMAS CORWIN, 

Secretary of the Treasury. 

Report of Lieutenant Comnmnding Johit N. Jfofltt,  U. S. N., assistant in 
the comt survey, .to the Superintendent, in relution to ligEts and buoys in 
Beaufort ?uzrbor, N. C. 

UNITED STATES SCHOONER GALLATIN, 
North Edisto, 8. C., Fcbruay 8,  1861. 

SIR: I res ectfully propose the following improvements in the harbor 
of Beaufort, b. C., for the purpose of rendering it satk for a vessel to 
enter without a pilot, by day or night, viz : 

1st. A sit1 le buo light on Sliacltleford Point, due north of B 
(which shouftd bexrought to bear north and then run for, until 
range course is made.) 
2d. Two bug-lights west of Fort Macon, to be laced in range for 

first course after'passing the Bur buoy. (See sketcg.) 
3d. Two bug-lights-one on Rlacon Point, the other on the marsh in 

the rear-giving the range for course No. 2. 
4th. A buoy on 10-foot spot, and marked on the sketch Bwy No. 2, 
6th. A buoy on the south spit of the middle ground, marked on 

skctch Buoy No, 3. 
Gth. A buoy in mouth of the Slue, marked on the sketch Buo No. 4. 
7th. A buoy on the west side of the middle ground, madm d on the 

With such guidcs a stronger could entcr, by day or night, without 

(See sketch.) 

sketch Buoy h'o. 6. 

fear. 
Respectfully, &c., 

J. N. MAFFITT, 
Lleut. Corn., Assistant U. S,  Coast 8urvcy. 

Prof. A. D. BACHE, 
Buperintcdnt U. 8. Coast Burucy. 
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APPENDIX m. SO; 

Le2te-r of the flprintendent of the Coast 8umq lo the 8ccrcmy of $he 
Treasury, comrnulticating u report of Lieuteizant Corninanding J. N. 
Ma$itt, U. Ss N., asststant in tile coast sum?, on the necessztp fir a 
&g?~t-kouae on the uperjeftee,  C u p  Four river, N. C. 

CAPE SMALL POIXT, 
Near Bath, Maine, October, 16, 1851. 

SIR: I have the honor to report, tbat in conformity with the act ap- 
proved March 3, 1851, making appropriations for light-houses, buoys, 
&c., and the instructions of the department, the qucstion of the neces- 
sity for a light-hause on the upper jettee of Cape Fear river has h e n  
examined; q d  that I recommend the construction of the same, for tho 
reason assigned in the report of Lieutenant Commanding J. N. Maffitt,. 
United States navy, assistant in the coast survey. 
’ The report of Lieutenant Waffitt is herewith transmitted, with the 
“eye-sketch” w W h  accompanied it. . 

Very respectfully, yours, 
A. D. BACBE, 

fluperintsndcnt U. S. Coast S W Z E ~  
Hon. THOMAS Corwm, 

’ Secretanj c?f the Treauuiy. 

$MITHVILLE, N: C., September 12, 1861. 
DEAR SIR: I have visited the “upper jettees of Cape Fear river,” 

and herewith enclosc to you an “eye-sketch” of that seclion, wliere 

he upper eastern jettee (No. 2) a light is certainly required, 
amers and sailin vessels bound down at night may be enabled 

from the fact, that as thc field of view is opened from just above 
Graham’a island, jettee No, 2 trenches entirely athwart the (I areiit 

liow to steer, it1 order to clear this jettee, and kec in the best water, 

bend of the river) in sailing up. 
It is not an’uncommon circumstance at night for vessels to mis- 

judge their distance, and run into jcttee No. 2. The upper western 
jettee is out of the channel way ; a li h t  tliere would be useless. 

The “reml~es” over “Wreck shos Fi ” are not long enough to war- 
rant the erection of ’6 range lights.” 

I consider it necessary that the present buoys he replaced by larger 
ones; and as the forest on each side gives 8 dark back-ground, they 
should be painted wlbite; they would thcn always be seen on a star- 
light night. 

I also propose that “tripods,” paintcd urhite, be erected on jettees 
Nos. 3, 4, and 6. They would materially assist the navi8ntor 10 

improvements are rcquisitc for the henefit of navigation. 

to keep the “fair channe Q- way,” which they cannot always do at present, 

channel, and there is no guide which will enable a marincr to ca Y d a t e  

which is close to its end. The same holds goo s (from thc sudden 
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avoiding the shoals, and jettees tltewctvcs, which are low in the wat 

rous to vessels than beneficid to the riv 
# # # # # 

for the upper eastern jettee should llot 

Very respectfully, your obedient servant, 

Prof. A. D. BACHB, 

J. N. MAFFITT, 
Lieut. com, aid Assistant Coast &mq. 

Szqwintendent U. S, Coast Sum y, Pashington. 

APPENDIX No. 30, Lfs.  

.&tier from lhe Pr$ent o f t h e  Clininber of Commerce of Charleston, 8. 
io the Sqwintcndent $the U. S. Cow Su~wey, reqzmting a tracing of 
the chart of ~hudcston harbor. 

CHARLESTON, June 18,1861. 
DEAR SIR : At an extra meeting of the Chamber of Commerce of 

Cliarlcston, held this day, the eiiclosed resolution was unanimously 
adopted, and I was instructed to transmit you n copy, aiid express the 
ho e that you may be able convenientlz to compIy with our request. kc desired a copy of this chnrt to asslst us in forming some o inion 
ofthe best method of improving the entrance to our harbor. Pub!c at- 
tention has long been attracted to t11~ ‘‘ Sullivan’s island ” channel, as 
offering strong inducements to attempt some im xovcmcnts there, *an 

this,feeling. If you have had your attention u.ttractecl to this s 
acloptcd any definite views in rchtion to it, you would be d 
t i d  aicl to a subject of vast public importance and profound i 
our community b making your opinions known. 

?ours, with great res ect, 

the developments made by the Const Survcy teiic 1 strongly to 

G. d; . TRENHOLM, 
President Charleston Ciiainler of Commwc8. 

Prof. BACIIE, FV~hhlgfolt, ‘ 

c 

Resolved, That Professor Bacho be respectfully requested to furnish 
the Chaixiber of Cotnmcrce, for the use of the m e r c a d e  and navigathg 
interests of Charleston, a tracing of tl10 chart of Chnrleston harbor, 
recently constructed under the ilirectivii of the Coast Survey. 
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APPENDIX No.-30, trh. 

of the Superintendent of the Comt Surny  to the Secretary of the 
Treamy, communicating saili directions for the elltqnce into North 
Edislo harbor, by Lieutenant %nmunding J. N. MaJPitt, United &ales 
navy, aasistant in the coaet survey. 

COAST SURVEY OFFICE, April 28,1851. 
SIR: I have the honor to communicate the following information, 

supplied by Lieutenant Commanding J. N. Maffitt, United States navy, 
assistant in the coast survey, in relation to North Edisto harbor, and 

uest authority to publish it for the benefit of navigators: 
his harbor of refuge is about sixteen miles to the southward and’ 

ward of Charleston light-house. It is easy of access-one course 

four fathoms water, (with the point of ieabrook island, on the 
arbor, bearing northwest,) you will‘be close up to the 

‘’Bring Bare bluff (a remarkable clump of trees which stands back 
om the entrance about ten miles, and can be easily recognised by 

four tall trees rising above the others) about four hand-spikes to the 
left of Seabrook point, and run in on that range. 

‘6 When almost *of%’ the starboard sand-spit, keep in mid-channel, to 
avoid a sand-flat on that shore. By keeping near mid-channel, good 
water may be carried up to tho anchorage, abreast of Mr. Legard’s, (the 
first house upon the port shore.) 

“At ‘mean low-water’ there are thirteen fcct on the bar. The mean 
rise and fall is six feet. The ebb-tide on tho bar tends to the southwa+d 

lishment of North Edisto, for two months’ tidal observa- 

e bar taking the vessel to a safe anchoraw. d 

the flood north-northwest. 

, is &even hours nine minutes.” 
ectfully, yours, &c., 

UE, 
y of tlu Treasury. 

A. D. BACHE, Superintendent. 

- 
I 

APPENDIX No. 31. 

.~$ort  of F. H. ~ w h e ,  csq., aasistant in the coast survey, to the Super- 
an tden t ,  on the rcconvtaissunce of the c o a t  of Plorida, from the Suwan- 
nee river to the 8t. Murtin’8 re$ 

PASCAGOULA, DccemZer 20, 1850, 
SIR: In compliance with your orders, I left Pascagoula November 

2d, for the Cedar keys, Florida. 
# II * I  1 # # # # 

The first section was the Cedar lteys and the reefs to the eastward; 
then I examined Wacassassa bay, Suwannee reef, Withlacoochee b\tya 
Crystal river, and St. Martin’s reef. 
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Observations for tatitude and time were made almost daily. A tide- 

gau e was kept for about twelve days, and the necessary soundin s to 

were measured, and a special. reconnaissance was matle-for a base to be 
used for a pre1imindl.y survey. A small base, upon which all the bear- 
ings and angles depend, was twice measurcd, and, on many important 
points, signals were left to designate them. 

mar i the several channels were taketr. The heights of several % ills 

Description of the Coast. 

1. Suwunnee river and $q.-The Suwannee, one of the principal 
rivers on the coast of Florida, is deep, and. has very fertile lands on its 
borders. The country is flat and densely wooded-the forests consist- 
ing of pine and other kinds of timber. Sugpr and cotton are cultivated 
in considerable quantities, and many acres tire cleared yearly in die 
hammocks. The mouth of the river is shoal-burs obstructing both 
outlets. The lower or southeast outlet, however, is the! best, and ish 
now generally used. The northwest outlet, near Bradford's island, 
entirely abandoned. An oyster reef runs, in a Iiorse-shoe shape,,befo 
this river, and forms the Suwannee bay, which is cqually shod. More< 
than five feet at high-tide cannot be carried either over the bar, into 
the bay, through the bay, or into the river itself. A steamboat plies on 
the river to Depot key, carrying asscngers and produce (cotton and 

2. Cedar keys.-The Cedar keys form n group of islands making out 
from a point of the main land, p s t  below the Buwannce reef, to the 
southward. The reater portion of these lccys is connected with the 
main, and only at a igh tides they are separated by smdl bmt-channels. 
Several of the keys, however, extend for a few miles fwtlier to t 
southwnrd, and these, of course, arc islands roper. 

Black Point key, and numerous ot P iers, only dividcd b 
none of which, however-except old No. 4 channcl 
boats. The keys arc cut u into numberless patches 

by the corps of' topogra hical engineers, I have 01-11 

other hills, of a minor class, are formed on Lime P 
key, Live-oak key, $c. The islaods proper belonging to the Cedar 
keys are North key, Sea-horse key, Depot key, Snake key, Derrick's 
kcy, Dog island, and several minor ones. 

sugar) to the shipping places of t E e vicinity. 

Thc Cedar keys consist of W a  lccy, Sc x e keg, 

beach, mangroves, and woo $ ; but as tho surface was su 

outlines. On Way key t i ere is an elevation of ahopt 

and has a I! ouse on it, though uninha % ited. 
North ltLn is' wooded-has two lax e ponds-is hiUy in the middle, ' 

Sea-horse key is the southern key-is forty-five feet high-has 8 long, 
hilly ridge, an uninhabitecl house, and an excellent harbor close to the 
eastern point. In the war with the Inclians, Sea-horse key was OCCU- 
pied by our troops. 

Depot key is the anchorage of the Cedar kbys-is inh$ited by ten or 
twelve families, and affords quite a fine view. There e r e  here hospi- 
tals and storehouses, and scveral cottage$, overhun by tall palmetto 
trees. A handsome wharf, and the appearance o f: business, eiiliven 



the sight. All the cotton and sugar of the neighborin rivers are taken 

York. From fifteen to eighteen,vessels arrive here yearly for this pur- 
pose, and probably as many tnore transient oncs. 

Snake key forms a triangle with the Sea-horse and Depot keys, is 
hilly, but small, and affords some protection to the harbor of Depot key’ 
from southeast winds. 

Derrick lccz , situated to the west of the main group, is small, and sepa- 

Dog island, northeast from the Depot, is small and low, and contains 
on1 mmgroves arid a few cabbage-trees. 

8hanncl No. l-three channela.-The principal channel ro the anchor- 
age at Depot key runs east of the Sea-horse, and fourteen feet have 
beencarried in here, at a ood tide. The channel is plain enough, 

Channel No. 2-small channel just below the Sea-horse, across 
the reef-is little used; but I am assured that eight feet water may 
safely be carried. A survey of this channel would be useful for smaller 
vessels, as it would avoid the nccessity of doubling the Sea-horse reef, 
(fifteen miles long.) 

Channel No: 3.-Another channel comcs in from the westward, 
between Sea-horse and North keys, just above (north of) Bird key. 
At a good tide, nine feet may be carried in. The channel is plain and 
well staked out. 

Channel No. 4.-This channel, although it has thc best water, is very 
little or not at all used, as it does not extend to the anchorage. It runs 
from the westward about half a mile above North key, and carries four- 
teen feet of water to the first and second Mangrove keys; then it sud- 
denly stops, and the anchorage at the termination remains quite exposed 

rly winds. It might be used in ood seasons, with the aid of 

and, besides, it would be very expensive to extend the track 
very low, marshy ground, and artly over shoal water. 
of Sea-horse key runs from the 8 ca-horse for ten miles 6W., 
for five miles SSW,, and has shallow spots of only a few 
r. A moderately-sized coasting vesscl touched lately on the 

4. Wacaesascra 1hy.-The coast of the main from Cedar keys runs 
miles in nearly an eastern direction, viz: fiom Live 

“old block-house No. 4,” (garrison fort of the Florida 
war,) to the Wacassnssa river, from whence an an le to the south is 

where the &nse and uninhabited forest commences, and stretches for 
miles into the kountry. This whole shore is a complete,oyster-bed; I 
never in my life saw such enormous quantities together. Many reefs 
formed of the same ehell run across the bay, mostly in a parallel COUT88 
with the coast. 

western reefs, eyries eight feet water in 
e eastern reefs, has tcii feet; but they stop 
river is similar to the Spwannoe river; has 

very ferde haemmocks on the borders, and the plantations of sugar and 

by flats to this place, and shipped from here either to a obile or to New 

rated from t rl e others by the steamboat channel to the Suwannee bay. 

when known and well stake dg out. 

but it would be unfit for the rai Y road terminus, for the above 

southernmost point, not having Sea-horse key even in sight. 

formed. The coast is flat, and for one or two mi f es inland marshy, 
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cotton are in a flourishing coiiditi he soil contains marl, and, it is 
said, undcr the same for sixteen . The depth of the river is 
Considerable, but not mole than i n be carried, under the most 
fhvornble circumstances. All shipments from hcre are made in flat- 

6. FVithlacoochee hay-Below, to the south of the Wacassassu I>a , 
the Withlacoochee bay begins, and forms the mouth of the river ~ f ‘  t Q le 
same name. The shores of the bay are similar to those of the Wacns- 
sassa-low, flat, marshy, intermixed with mangrove bushes, and a mile. 
or two inland very thickly wooded. The point of land in the middle, 
between the two rivers, is called Mangrove Point. The whole bay is 

’ very shoal, and not more than three or four feet of water can be carried 
into the river. The latter has very little hammock land, and is less 
settlcd than the other rivers, perhaps on account of the difficulty o$ 
navigation. An oyster recf extends II few milcs from the river’s mouth 
into the bay. 0 

Crystal river. 
and thelhammock land, equally fertile and rich. At the mouth of the 
river is Shell island, the channel into tlie river running on the north side. 
The island is rather elevated, being formed by two hills in sadrlle- 
sha cs, which make a fair landmark for navigation. From the mouth 

tin’s keys cominence, and extend for two or three miles to the west, 
tIieiice turn in an an le southward aglain. These kegs w e  low and 
marshy, and generafily thickly covcrcd with mangroves. ‘ Out 
these is the famous and very dangerous St. Mnrtids reef, wlii 
parallel to the coast, to tlie southwnrd, and estends at som 
far as ten milcs to sea. It is said this reef extends to t 
a distance, erhaps, of ,from fifteen to thirty-five milcs, 

ib nine or ten feet of water on the land tack, without eve 
8ee the coast. 

chorage, into which vessels mit 

winds. Even &om westerly gales thcre is much rotectioii bere, the 
Sea-horse reef breaking much of the hcav aea. I\uve call@ this an- 
chorage Crystal river offing, as the name &. Martin’s bay i s  nltogether 
inappropriate, and does not designate the 

Crystal river, and consequently forms n beautiful harbor. I found 
twelve fect at low tick through the rincipnl gut ; and, as the inlet is 

each side, on the o ster bars. It must be borne in mind that tho tide 

vorable circumstences, fhurtecn feet can be carried in. The importance 
of such a harbor is vcry great, as it must and will beco 6 the shipping 
pnvt of $1 the produce for the neighboring rivcrs, viz: % e Withlacoo- 
ckee, die Crystal river, the Homossassa, and the Chassahowitzka. The 

boats, to Depot key. @ 

6. Gystal h e r  and bar? 4 rom the Withlacoochee the shore r 
southward, making a slig rr t curve to the east. Five miles below is 

of t g. e river, or rather fiom the south side of the entrance, the St. M a -  

The nature of the border is similar to the Wacass 

clined to be E ‘eve. While I was bcating up the cmst, I 

twelve feet water, perfectly sa P e for southerly, easterly, and northerly 

channel runs through thc oystcr rccf, whic r’ i encircles. the mouth of 

the oiily one of any consiilerutibn, I P lave left two largo signal-polcs on 

riscs hcre two, anc Q &.cqucntly three fect, and that therefore, under fa- 

T o  the north of this reef, just abreast of Crystal river, is 
run for refuge, with firom 

ace. From the Bffing q 
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Homossassa is only five miles below the Crystal river, and the Chassa- 
howitzka about ten miles; but neither has any,channel through the St* 
Martin's reef, and their produce, which will be in a short time quite con- 
siderable, has to be shipped from the nearest harbor. 

Tlie honorable Senator from Florida, Mr. Yulec, mentions, in a letter 
ta you, the reported existence of a harbor and anchorage below the 
Cedar keys, with fourteen feet water, but he does not ixltimate the po- 
sitiotl nearer. I a h  certain that the harbor of Crystal rivcr is the one 
he mentions, as there is no other chaiinel to be found anywhere above. 

B.-Surucy of the Coast. 

ZutiontThe country from the Suwnnnee river to Homos- 
sa so shaped that the regular method of the Coast Survey 
in all branches may be employed for the survey of the same. There 
are facilities which may be used in laying a good-shaped triangulation 
with very little clearihg across the islands and alon the coast. With 

n ma be handsome, although the nature of the flat 
mit o P very large sides. The triangles, as projected 

how at once the possibility, and, with one or two ex- 
series will appear well-shaped and of regular form- 
shows the proportions, facilities, and difficulty of 

bngulation, One of the above-mentioned exceptions i d  an arti- 
signal to be erected off thc Withlijcoochee river. Without making 

a proposition at present, I should think that one or two screw-piles tbr 
soft bottom (I say two for a double series) would answer exceedingly 
well. 

Gignal-polw can be procured from either river, especially on the 
Wacassassa. 

ruphy-There being little or no land under cultivation near 
ie whole being marsh and wood, the topography will be . To extend the survey further into the country than the,, 

Woods would be impossible, as they are impenetrable for instruments ; 
besides, there is nothing behind them. The plantations on the river 
genbirally do not Rpproach nearer than seven or eight miles to the 
shore; and therefore cannot be incIuded in the survey. A plane-table 
may be used here with p e a t  success, as the off-shore reefs afford tt 
thousand o portunities for intcrsecting signals. The surveying com- 

akwe the Witilacoochee, all the way down, is rather rocky, and 
supposed to contain much local attraction. 

3. HI dropw hp-The hydrography can be carried on with success 

horse reef. 8nake key 6nd the Sea-horse, being c evated, afford excel- 
lent points for high signals. 

4. htronomy.-Hea-horse key, being the most important key for na%z 
igators, possesses all the facilities for an astronomical station. 

#e l i n e s . 4  have paid every attention during the investigation 
ast to fjnrl.suitable sites for a base line, upon which the trim- 

gulation may be grounded, but I have been unsuccessful so flu. The' 
marsh along the shore has no stability for our apparatus; the landr 

oyster bars, which are solid an  B above high-water 

ass must B e em lo ed with great care, as the coast from Mangrove 

in smal r P  vesse s and boats. There is seldom an sea inside the Sea- i? 



wherever it is solid, is uneven or thickly vooded. A more special 
reconnaissance has to.be mode for the purpose: pqrhaps more to the. 
northward a site may 'be found, combining in a moderate degree the 
necessary requisites. If the railroad should be built, we may gel; a 
site then from Way key. As it is now, notllin there is to be found. 
Even for il preliminary base, the best site I coul 3 find is only one and 
a quartcr mile long, and requires much clearing and labor-touching, 
besides, two ponds, the distance of which has to be ascertained by 
triangulation and measurement around. From here, however, the 
triangles may be gradually increased and retitin good forms. The line 
is on Way key. A topographical sketch of the site is np ended. 

The atmos here on the coast, during my stay, was rat f ier hazy, but 
not near so lad as we find it generally in Section VU Five days, 
however, it was perfectly clear, and Se;i-lio~se lrey was seen distinctly 
for twenty miles. Refraction was sometimes very great. 

0.-Tides und Currents. 

Durinm my stay at the Cedar keys the tide was observed, on the 
wharf OF Depot key, for sevcn dilys. The dingram on the map will 
show that it consists of a full and a neixp tide ncarly every tw 
four hours. 
Mean-tide rises and frills.. .. :... .............. 1 foot 9.8 inch 
Spring-tidc 6' ( 6  6 '  ...................... 2 feet 7.6 " 

Average of both rise and full.. ................. 2 6' 2.4 ' 4  

Time of rise and fall, 24 hourse40 minutes. 
ineer 

my obvcrvations were of' too sliort a duration; but the above is what I 
found. 

On the coast outside and to the southwest of the keys, thc 
tendcncy of the current is to the southward. It is uncertliin bo 

ill ing winds and storms inay influence them. 

that somctimes they run in quite an opposite direction. 

The following are the results: 

In the map of Ccdal. keys published by the To ographical E 
corps, the average rise and full is 2.78 ibct. I 10 not know IC' Y iether 

ercv eys asserted that the currents were rlltogetlier governcd by thcm, and 
The pilot of the 

D.-.Railroad across the .Peni?lsztZa of I"loi*ida. 

By the survey of the officers of the United States Topographical 
Bureau, it appears. that Way key was proposed as the terminus of the 
railroad on the gulf shore. How far this, in regard to the track itself, 
is advisable, I cannot judge; but it seems to me, certoinly, by far the 
most desirable spot in regard to the hnrbor. At W8y lrey and Depot 
key there is a safe anchorage; and although the channel is rather nar- 
row, still it is sufficient for vessels of large size to turn in. T 
feet may bc carried, ordinuily. 
sured me that fourteen feet can be carried, if circumstances are fav 

lie about two miles from the main land ; and furthermore, the 
itself would have to cross several rivers and mareliy plains t 
this shore. 

The pilot, Captails Sam. Johnson 

The only harbor besides this is Crystal harbor; but vessels have to 



E.--Zight-housb and Bmy.9. 
There are no IiQhts in the neighborhood of Cedar keys; but I h e a  

that an a propciation for one has passed in Congress, and Captain M. 
Coste, o jP the revenue service, in the cutter Crawford, has macle an 
investigation for the special locality. I am confident that Sea-horsa 
keg has been selected for that pur ose, as there is no other place near 

localities than the above-mentioned gentleman, Juring his short stay, I 
beg leave to remark, that on Sea-horse key the highest liind is 'ust to 

beach of the island. By actual measurement, by vertical angles, I 
found 45 feet 6 inches above hi h-water. As the reef fiom this key 

that the light may be visible horn beyond it. There ought to be a buoy 
placed on the point of this reef, by all means. In foggy weather the 
Sea-horse is invisible from there, and the recf is ver difficult to distin- 

easily, the reef having only quicksand and a sort of coral sand. 

so suitable; but as I have had pro \ ably more d portunities to see the 

the soutliwcst of an old shanty, or fish-house, which stands on t rl c east 

runs out for fifteen miles, iiwill f J  e desirable to occupy the highest spot, 

guish, as the'water outside deepcns only radual Iy y, and retains the 
same color. A screw-pile, (disk-screw,) wit P 1 a barrel, could be inserteg 

*F.-GwruI llemarlrs on the Harbor of the Cdar Keys. 
It  is obvious, by looking at the map of the western coast of the 

Florida peninsula, that in a severe southwest storm the navigation must 
be very dangerouq. From Tampa Bay to St. Rlark's the coast is gen- 
erally shoal, and, with the exception of the Ccdar keys, no harbor of 
refuge is to be found. At the latter lace the coast forms a oint, and 

is formed, in which vessels may run with almost every wind, and find 
any time. 
ill be still more the case when the light-house on the Sea- 
has been built, y the aid of which every part of the ba 

to the commerce from the four or five livers which empty, close to the 
keys, into the Gulf, and which is concentrated entirely at De ot key, 
but alone for the sake of a safe and spacious harbor in wester? gales, 

afford, and to commence a regular survey at the earliest op- . Five large streams axe, in fact, combined at the Cedar 
the produce to be shipped fiom there dodbles yearly. The 

1 become still more important after the building of the rid- 
road from the St. Mary's across the peninsula, and the erection of a 
light-house on the Sea-horse. 

A survey, grounded u on a preliminary base, might be made in a 

paratively very mdn. 
bspectfully submitted : 

Prof. A. D. BACHE, 

through the position of thc keys an f Sea-horse reef, quite a T arge bay 

may be safely entered in R ark and stormy nights. Not alluding at a r 1 

it is most desirable to develop all the facilides which the Ce 2 ar keys 

short time, and it would ! e practicable to publish a harbor charl com- 

E'. H. GERDES, 
Assietunt Gout Sumey. 

Swperintendent Couat Szcmey, 
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APPENDIX No. 33. 

Extrmts from the report of Lieutenant Commnndivg John Radqers, Utblted' 
Stutes navy, assistant $ 1 ~  the coast survey, to the S~qm-intcr2&it, of a vu: 
coiinnissancc pf Mospuito inlet. 

1. l7NITED 8T.LTES COAST SURVEY Ol!'FICE, 
Wushiitgton, J d y  19, 5561. 

SIR : # # This inlet is made by the Halifax and 
.Hillsborough runs, which, at thcir meeting, forcc an outlet to the sea. 

Mosquito inlet has, for a number of years, been moving to th,e south- 
ward. The light-house formerly erected ut Mosquito was built upon a 
high eand-hill on the southern eninsula, about an eighth of a mile from 

movement of the inlct. The place of the light-housc is now said to be 
about high-water mask on the north beach. 

The south beach is still rapidly washing away, and the north bench 
extends to the southward as fist. Mr. Sheldon, collector at Mosquito, 
says that the barrier about half a inile to the northward of the present 
position of the inlet is rapidly washinn away. He infers that the water 
will soon cut a assage there, wlicn %is new opcriiiin will hccome the 
entrance to tlie P iarbor, and tlic prescnt inlet close. %lis opinion is the 
result of long observation. I have no means of foriniiig any opinion of 
my own as to its correctness. 

As many as thirtcen small vessels have, I undcrstqnd, been lying in 
thc harbor at once, waiting for cargoes of live-oak, but none very latcly. 
A fcw plantations make sugar, which is herc cs orted. I did not 

of Mosquito sulficient to demand the erection of a light-house. 

the water. In two years it i'e F 1 clown, unilcrinined by the soutliwkrd 

learn of any other tracle worth mentioning. I do not S rein tlic coinmerce 

# # # # # c 

Very respectfully, your obedient servant, 
JOHN RODGER&!. 

Lieut. Corn., Asshtant U. 8. Coact S;~rvep. 
A, D. BACHE, LL. D., 

Stqerintcndcnt Coast Survey. 

APPENDIX No. 33. 

Report of t?cc Su&intendcnt of tile Coast Stmq to the Sccretnry of the 
Treasury, in regard to the expediency of placing buoys in Jlosqiiito ide t ,  
Florida, and trcrmmittiq the report oj* Lieutenant Cotnntading J o ? ~  
Rodgers, United States navy, assistant i~ t?ie coast suiwtr~. 

COAST SURVEY STATION, 
Near Alfred, Maine, Octoter 1, 1861. 

Sm: In pursuance of tho act of Congress approved March 3, 1861, 
and of the instructions ?f the department, I have the honor to report in 
regard to the expedieiicy of placing buoys in Mosquito inlet, on the 



eastern coast of Florida, and to transmit for details a report of Lieu- 
tenant Cornmanding John Rodgers, United 8tates navy, assistiint in the 
coast survey, by whom an examination of‘the inlet was made. I send 
herewith a copy of the sketch of the reconnaissance. 

I concur in*recommending the placing of these buoys as stated ,by 
Lieutenant Commanding Rodgers, with the precautions’which he sug- 
gests for thcir maintenance in the right positions, and fix the change of 
place of the bar buoys according to the change of the bar itself. 

I would further recommend that Lieutenant Commanding Rodgers be 
intrusted with the plncin of‘ these buoys in the first instance-a duty 
which can be performef as he returns to Section VI, the coast of 
Florida. 

Important suggestions of local signals for pilotage of barred harbors 
are givrn in Lieutenant Commanding Rodgers’s report, and are hereto 
appended for tho examination of’ the department, 

* Very rcspectlully, yours, 
A. D. BACHE, 

Supmintendenl. 
Hon. THOMAS CORWIN, 

Secwtary of’the Treasury. 

UNITED STATES COAST SURVEY OFFICE, 
WaeAington, August 29, 1861. 

DEAR SIR: The position of the proposed buoys at Mosquito inlet, 
FIoricl:z, cannot be uselidly marked on the sketch. 

As the bar shifts with evcry galc, the best water is not now, in dl 
probability, whcre it was whcn the examination was madc, 

I think three buoys would be am le. I venture to propose a second- 

class buoy at the bar.. 
To  be useful, or rather that it may not bccome a nuisancc, the bar 

buay must bc carefully attcnded, and its place clianged with every 
(*alteration in the position of the channel. For this buoy spare mooriiigs 
should be furiiiuhed, as it is probable that ufier every change of’ b u  
the shifting sand will so ham covered the anchor that evcry attcmpt to 
weigh it will be fruitless; in which case, to unshacklc the buoy a d  
ex end new moorinw will be the only resource. 

%he collector is a%owed boat hands. Thesc inen might be required 
to kee the buoy in the best water, and the collector be hcld responsl- 
ble i n k s  office for the fiiithful discharge of this duty. To  this end a 
log or frame house should be erected on the beach for thc men to live 
in. The beach washes away so fast that it is scarcely desirabIe to use 
more durable materials. 

There is now no regular pilot for Mosquito, because there is not 
B tQ eupport one. The boat handa em loyed to keep 
best water.woukl necessarily know t i0  state of the 

Living on the Spot, 

class buoy outside OF the bar; a t ! ird-class buoy inside; and a third- 

e competent to pout out the channel, 
,they would always be ready to pilot vessels. Mount- I’leas the 
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Sontoncoe to bo cornmunioutob to tho pilot by 
t h C  VeflEd. 

1. The voesel wants a pilot ................ 
2, Indicata my draught.. ................ 
3. In distrcas; I must try to comc in at high 

4. In distrees; I must try to oomo in now.. . 
“6. I am sinking, or o c ;  iiin mc ushoro. 
, in tho boat flaw, 

wntor. 

nearest habitation to the inlet ; and at present, since no look-out is kept, 
it is only by chance a vessel is seen. 
. On account of the breakers it isoftcn impossible for n. rowboat to 

cross the bar ; the pilot must then wave the vesscl in by means of, a 
flag. In such harbors conventional telegraphs :ire established, u9 at St. 
Augustine, Florida, nnd Rio Grandc dc Sun Pedro, in Brazil, by which 
the vessel indicates her draught of water, and the pilot. gives direc- 
tions to her for lreepin in the channel. 

It is desirable that t P lis telegrnph should bc general to all the barred 
harbors of the United States, and not varied in different localities, aad 
at the pilot’s discretion. 

I have venturcd to’proposc thc anncxcd table as perhaps suficient. 
It is simpler than the Brazilian telegraph, and fuller than the St. Au- 
gustine one. 

Such modifications as may bc clcemed neccssary can’easily be made 
on it. ’* 

Very respectfully, your obedient servant, 
JOHN IZODGERS, 

Licut. C o n t m a d i q ,  a d  Asst. Coast Surucy,, 
T o  A. D: ‘BA&E, T L .  D., . 

Sppriniendeat Coast Su?$cg. 
- 

for pilotiig vcsscls into Bamd harbors. 

nsist of two 
white uian- 
ong and one 
hoop firmly 

lashed to it, and to ham stretchcd over the hoop a picce of muslin, tho 
UP er half whitc i~nd the lower half b1:lck. 

$he pilot boat to :iyproach the bar us iiearly &she safely can. Tile 
pilot lays on his ours, or amhors.1iis boat. The: boat should be fitted 
with an awning standlion nft, and( u strap i1rOt111d it, fbr the pilot to 
mnlie himself fast to,, that hc mu.y stand stcudily wliilc signalizing. 

- 

Sigrule for sentonacs opposite. 

dtlclc at tho fore. 
Dip tho flug unco for ev foot which tbe 

vessol druws, wid ruii it%!‘ up a d  dlp &t 
onco for cvory quartor of a foot. 

Flug, union down. 

Flag, uiiion down, dlppoil four timen. 
An ovorliiind knotin tho niiddlo of tbe%ag, 

dipped four times. 
- 

a Tho bar is not always tho boat plaoo for bonoliing a vessol while the breakers pro v e q  
heavy on it ; thera muy bo a aomparativoly rrmooth plaoe on the see-beach. 

32 
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Tal& of signals-Continued, 

bntenoes to bo communicated to the vessel 
by tho pilot. 

Sfghals for the sentoncmpppoafte. 1 
I # 

1. Pilot cannot cotno out; what water aoos 

f2. Not water enongb on tho bar until high 

3. Tho voseel connot outer until tho wind 

4. Not water enough on tho bar; eeok an- 

6. Voseol cannot cross tho bar until tho sca 

6. Tho voaaol may get mdor way and etand 

7. Stoor tho voseol to etarbonrd; or port tho 

8. Stoor tho vessolto port, or starboard your 

8. Steady, or stoor as you go ...._.. .. .. .. .. 
. . -. 

the voseol draw. 

tide. 

uhwgos. 

other part. 

goes down. * 

for tho bar. 

.helm. 

holm. t 

10. Stew for the pilot. boat.. . -. . . -. . . 
11. Anchor .... ...... 

Wave tho flag t o  tight and loft. 

Pilot r&es tho flag ovor hi6 head, and dips it 
townrde'tho vosaol onoo €or every hour ah0 
murk wait. 

Flug and ball horizontal; stuff held by tho 
uiiaillo. 

WUVUS black and wliito ball to right and lofi. 

Dull inclined 46 dogroon to tho horizon; flag 
in left haad, BA pilot fucse tho VOBOO~, ma 
stuff in tho right hand. 

Pilot%oldR th fhg croct over his hOtld, and 
keep it so until tho vossd woiglia; 110 may 
incline It tho way ho winboa hor to caat. 

Inoliuo tho flag to 1 In both theso signals tho 
starboard. flag ppints out tho sido 

Incline tho flag to I to which tho voeeel 
pbrt. 1 must ptoor. 

Dip'tho flag out o f  a&&. 
tlug ovorlienil; staff upright. 
Uull ovcrlioud;, flag in pilot'e hand. 

APPENJIX No. 34. 

Report $ the rSupcrintendcnt qf the Coaet S~O.VCIJ to the Ssmetaiy of thc 
1 reasury, ukon the neccasity for a light-house, or princtnent beacon, on 
the llcbecca shoal,bctwen thc 'Itslugas and Marquesus, Coast of Florida, 
,. 

COAST SURVZY OBFICE, 
November 22, 1861. 

SIR: I would respectfully call the attention. of 
the necessity for a light-house, or at least for n. p'e 
the Rebecca sboal, betwcen the Tortug.as and Marquesas, in the Gulf 
of Mexico, 'J'he pdsition of' the shoal is shown in thc annexcd sketch. 

nt thoroughfare for vessels bound into the Gulf, and 
My attention has becn callcd to this subject by 

rdes, of the Coast Surve , who made the reconnais- 

con to scrve as a light-house, and the other for a 
ch are at the dis osal of thc department, if theb 

a keys and reefs, and w P io has presented two draw- 

esired. I send TI erewith a 
John Rodgers, United States navy, 

the hydrographic party on 
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to Mr. Gerdes, in rcply to his inquiries relative to the nccLsity for a 
light on the Rebecca shoal, nnd to the plan for a structure to contain it. 

Very rcspcctfully, yours, 
A. D. BACHE, 

Supcrin&&nt Unitcd &tu Coast Szlruey, 
Hon. THOMAS CORWJN, 

L)%cretary of t?w Treasury. 

COAST Sunvav OFRICE, 
FVasl&gtoti October 21, 1061. 

DEAR SIR: In re Iy to your letter of this morning, I beg leave to 
say that I think no (? oubt can exist in tlic mind of any person acquaint- 
ed with the focts of' the c u e f  as to ihc great nccessity to commerce 
of R beacon on, thc llcbeccn shoals. 

Thc passrgc bctween the Marques:is kcys arid the Tortugas is (L. 

great thoroughfare for vessels bound into the Gulf of Mexico. By 
taking this p:mage thc time to ports in the gulf is sliortcncd morc than 
the merc distance cut off, sinw the current is tllereby ?voided sooner. 
To sail vcssels Jbis is, in light or head winds, of' thc greatest impor- 
tance. 

Thc shoals which lic in this passagc arc vcry dangerous, and there 
is now no mirk fix tlieiii. For want of ~ o m c  such murk, scarcely a 
day passes without many vcssels running n great risk of'injul 

stand ; the plan combining great strcn th with littlc surface. 

you pro ose, with refcrcnce to its ultimatc convcrsion into a light-house. 
I wou r cl prefer, howcvcr, that the whole structure should be of' iron, 

rather than part wood. 
With a iven strength, iron offcrs so much less surface to tlie wind 

or sea, a n f i t  is of so much greater durability, that thc incrcusod c o ~ t  
of iron is by no meaqs comincnsurate with its advantuges. 

Vcry rcspqc,.tfully, your obedient servant, 

Thc beacon of' which I susv a clraught.ii1 your room y o ~ l c l  un' d oubtedly Or loss* 

Any beacon put on the ltebecca, s a oak should be built, as the one 

JOI-IN ItOD G E M ,  
~t'&tcmxvit 0. 8. N., and Assistuiit Coast &?wp 

$3 
F. H. GERDES,.ES 

U d e d  tutcs Coast 6ii?vcp. 

APPENDIX No. 36. 

Report of Lieutenant Commanding C. P. Patterson, Uded 8ia.tes wavy, 
to the Superintendmt of the Coast &rvcy, oa  buoys atid bcacotis for en- 
trance to Mobile bay. 

COAST SURVEY OFFIOE, 
A q p t  20, 1849. 

SIR : The following report Qpon the location, &c,, for buoys and bea- 
mu tor the entrance to Mobile bay is respoctfully subinitted: 
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BUOYS. 

1. A h o y ,  or, far better, a boat-buoy, with a heavy bell, just outsidc 
the bar, in eight and three-quarters fathoms, soft bottom, with Sand 
Island light-house bearing north 22” west, and distant from the bar one 
mile. A buoy is necessary at this place at all. times, but mych more 
so during the thick, hazy, and fogg weather, prevailing nearly through 
the most active season, when a be$ would be of great benefit. 

2. A buoy off the south end of West Bank, in twenty-five feet water, 
with Sanh Island light-house bearing south 1l0 30‘ west, distant 1.78 
mile, on a range of Mobile light-house, on West Umbrella ‘ h e .  

3. A buoy.off the north end of Wcst Bank, in forty-eight feet water, 
with buoy 2 bearing south 1l0 30‘ west, in range with Sand Tsland 
light-house, distant 1.68 mile, and Mobile light-house bearing south 66’ 
30’ east, distant 1 mile. The line joining buoys Nos. 2 and 3 will clear 
West Bank . 

4. A buoy offthc southwest end of 1\Iidclle Ground, in twenty-five feet 
water, with Mobile light-house bearing s 0 30’ &st, distant 1.66 

- 6. A buoy’o’n the northcast edge of‘ Bank, *;opposite to the 
southeast end of the Middle Ground, with buoy 4 bcaring south 42O 
30’ east, dist,ant 1.82 mile. The line joining buoys Nos. 3 and 6 will 
clear the northeast edge of West Bank. 
. 6. A buoy on the tweIve-feet spot (northcast end) of the Middle 

‘ These buoys should be large, aod of such constr,uction as to be seen 
some distanke; and of such form, and so colored, as to be lrnown when 
seen in foclfiy weather, and to point out on which side they are to be 
passed. %hc systoin adopted for this purpose should bc based upon 
the principles proposed by the late Licutenant G. M. Bache, United 
@tates navy, in a rcport upon the buoys of Long Island sound. 

mib, 

y on the southwdst point of the spit, in nine feet water. 

Beacons-Entmnce to Mobile Bay. 

1. A beacon on Sand island, with the light-house‘hearing north 22’ 
west, distant 646 fkt. To cross the bar with bcacon on the light- 
house. 

2. A beneon on Sand island, with light-house bearing south 83O 
west, distant 146 feet, and bcwon 1 bearing south 1l0 west, distant 
250 feet, so that beacon 2, in range of beacon 1, shall clear the west 
bank. 

A beacon on Revenue point, the south end of enst bank. This 
on would bear ncarly the same rclation to this entrance that the 

beacon on Mobile point, with the. light-house bearinq. south 34’ 
ant 140 feet, near the water, and on the range of the bluck 
er the chimncy of the frame-house on middle of li dit-house i 

to lead through the channel between the southwest point of t P, c Middle 
Ground and northeast edge of West Rank. 

6. A beacon on Mobile point, with the light-house bearing north 460 

ower beacon” bears to that of New York. 
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30’ east, distant - fect ; and beacon B bearing north 16O 30’ east 
rant 240 feet; so that beacon 6 ,  on beacon 4, shall clear east bank, and 
beacon 6 ,  on light-house, shall lcad into the east end of‘ Sand Island 
channel. 

I would pro ose that beacons 1 and 4 have red lights, and beacons 

arc more expcnsive. It would not be necessary to light beacon 3, and 
it would be iLn advantage. 

I t  would not be rcquired to see these beacons morc than three-and- 
cl 

burner, with a single wick) woulcl be sufiiicicnt; and they ne e 
over twelve or fifteen feet in height, made strongly, of rough woo 

Beacons 2, 3, and 6 should be black; bcacon 2, bccause it would 
show against thc sky, and to distinguish it from beacon 1, (as in red 
and white lights, flashed, kc.;) beacon 3, bccausc it shows ppinst  thc 
sky; bcacon 6, because it sliows against the sky, and to clistinguish it 
froin beacon 4. Red would probably bc a better color than black. 
Beacon 1 should be black (or red on the southciist side, as it would 
show against thc white of Sand i sland light-house, and white on the 
north side, to distinguish it froin beacon 2. Beacon 4 shoulcl be white, 
as it would show a rainst the grccri glucis of the fort, and to distin uish 

at a small expense; and no additional assistance would bc required to 
the light-house kecpers to keep them up. A buoy on the northwest end 
of thc northwest Pelican shoal, and a bcacon on Dauphin island, so 
placed that a bearing upon it would be the course into Pelican pass 
from outside, would be very useful to the mail-steamboats between 

ile during the wifiter months, when the north 
water is too low for them to use Grant’s, pass, 

hce are very inferior; those for the 
West Bank can scarcely be called siich at all; and the mark leading 
throuqh betwccn the Middle Grounds and the northeast edge of Wegt 
Bank is of‘thc rudcst kind, small, and during huzy weather can scarce1 
be seen, except with the sun to the wcstward. In foggy or thic 
weather, though knowing themselves off the biLr, from the soundings 
and bottom, yet thesecannot givc their osition with sufficient accuracy 
to allow the pilots to cross thc b:is, w!k!h n bcll-buoy would onuble 
them to do with grEat easc. The cntrance to this bay, through wliicli 
passes a ycarly comincrce of twenty millioix, has no other mclrlts or 
safe uards than the two light-~OUSCS, ~vhicli arc very inferior to the 

1 would thcrcforc rcspcctfully urge the wcnt nccessity of calling the 
early attention of the dcpatment to thcse tuoys and beacons. 

I will mcrely state, thilt during thc past yew $40,000 worth of prop- 
erty has bccn lost on or ncm the bar, iuid $20,000 nnd upwardshas 
been paid for salvage; and this, in thc opinioii of all, for want of good 
marhs to clear the d~ingers. 

Tticse amounts I will fbrward as soon as they are obtained fiom the 

2 and 6 white Y ights. Flashing and fixcd lights would do better, but 

a-huff miles ; therefore, arcs of single reflcctors (or, better, tl 

it from beacon 6 .  khese beacons could bc rc-ercctcd and kept lig % ted 

At present the marks for this 

I 

thir f order of French lights. 
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agent of the underwriters at Mdde,  who promised to forward them to 
me. The precise amount of' loss and salvage, however, is over $60,000. 

Very respectfully, your obedient-servant, 
C. P. PATTERSON, 

Lieutenant Commanding, and Amistant. Coast Buivq. 
Professor A. D. BACHE, 

Sapwintendent United States Coast Burvey. 

APPENDIX No. 36. 

R ~ O T ~  Lieutennnt Commanding C. P. Putterson, United States navy, to 
the b'uperintendent ofthe Coast Survey, on buoys for Qat and Ship hlund 
harbors. 

COAST SURVEY OFPICE, 
Wushington, August 20, 18 6 1. 

SIR: The following report upon the location, &c., of buoys for Cat 
and Shi Island harbors is respectfully submitted: . 

hwd, sandy bottom, with the west p d  of Ship island bearing north 63= 
east, to cross the bar in that course. 

2. A buoy off the east end of 8 adefish shoal, (off north spit of Cat 

just on with north point of north spit. 
3. A buoy on northeast edge of' Cut Island bar, with the west end of 

Shipisl&d bearing north 66O bast, distant six miles, south end of south 
spit of Cat island bearing noith 7l0 west, distant two and a half miles ; 
aid Sand Hill bearing north bo west. 

4,' A buoy at the southeast end of Cat Is1 
faat wiitcr, soft bottom, with south end of sou 
west, distant one and a half mile: sb that a course of south 71O west, 
distant two and one-fifth miles, between .beacons 3 and 4, shall lead 
through the channel.over the bar. 

6. A buoy on the north side of Cat Island channel, near the north- 
west end of' the mud-hole, cighteen feet water, hard bottom, with the 
eouth point of south spit bearing north 730'emt, distant one and 
ons-third mile ; and Cat Island light-house bearing north 3 6 O  west, dis- 
tant four mjles. 

6 .  A buoy off Potato Hill, with Cat Island' lightihouse bearing north 
69 west, distant two und a half' miles, This buoy should be placed off 
the southwest point of Potato Hill, in eightecn feet water. 
' 7. A buoy off' the east end of Pistol shoal, in eighteen feet water, 
with Cat Island light-house bearing north 24O west, distant two and two- 
thirds miles; and the northwest point of Isle au Pied bearing south 42" 

distant one and two-thirds mile. 
A buo off the north edge of Pistol shoal, in sixteen feet water, 
Cat IsLnd light-house bearing north 62O east, distant three miles; 

1. A g uoy just outside of Ship Island bar, in twenty-three,feet water, 

island,) in sixteen fect water, so fp t bottom, with Cat Island liglit-house 

7 bearing south 710 east, distant one and a half mile. 
off the west end of Pistol shoul, in eighteen feet water, 

light-house bearing north 620 east, distant four and 8 



half miles; and buoy No. 8 bearing north 700 east, distant one and a 
half mile. 

The want of land-marks makes the necessity of so great a number of 
buoys. 

The increasing commerce of the coast will, in time, demand greater 
facilities for naviption, in several beacons and an increased nurnbcr of 
buoys; but the buoys named above are deemed sufficient for present 

he nmportmce of the channel south of Cnt island, through which a 
lar e p t i o n  of the smaller trade to und from New Orleans must pass, 
ap fi ot Ship Islaad harbor, as one of refuge, will be strongly felt m this 
trade iracrewes, whCh it is rapidly clob~g. 

P"f%""* 

Very rcspectfully, yours, 
C. P. P,4TTERBON, 

Lieutenant Commandbg., aid Assistriiit CQ& Suruey. 
Prof. A. D. BACHE, 

Superiutmdeiit. 

APPENDIX No. 37. 

Lcttcr of the Saperhtmdent o j  Coast Surccy io J m e s  E. Saundws, 
esq,, of Mobile, commuuicating sui1h.g directioiur f u r  

I wish that that in 

water, whence n. north course will take :L vessel over tlic bur iii not less 
than fourteen fbet wuter, passing close to tlie spit of Horn isl:ind, (wid& 
100 y~trds,) uftcr passing thrcc-quarters of a. niile inside of' Horn isltmd, 
or untilllound Island light-house berm WNW., stand enst, (to woid the 
shoal of La  Grtdde Ijntture,) until the west end of' Gruiid Batture 
islnnd bears about N. 11 W. Along this line thcrc are fiom eighteen to 
twenty feet water. A YN NE. course will tlieii tdtc a vessel to the inauth 
of Grand bay; or u. direct COUTSC may be inude for Point aux Pinoa, 
until opposite the mouth of Grand bay, (the witer piduolly shoalin 
to eleven rest,) nihicli lies between two s its, (biire nt low water,) an 
is about three hundred yarda in width. 1 cross the bur, at tlia entrance 

i! 
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of Grand bay, nine feet water can be carried at high tide. Inside Of 
the bar the water suddenly dee ens to four f’athoms, and thence grad- 

At the mouth of the bayou there are three 
feet at high water ; but a continuous stronv north wind will so depress 
the water in the ba.y as, at such times, toyeavc the mouth of the bayou 
bare at low water. There is no bar of hard bottom at its mouth, the 
whole being a muddy flat, through which scarcely any appearance of 
a cbnnel  can be traced. 

There is no difficulty or danger in the navigation to the eastward of 
Grand Batture shoal, the bottom being smooth and even, (soft mud, 

wind between Grand Batture shoal and Petit Bois island, the lcad will 
i n  approach to the shoal, which is of hard mud, while 
ewhere soft and sticky. 

1 trust that the receding conveys the information sought by yourin- 

ually shoals to the mouth of & eron bayou, which, I presume, is the 
creek” to which you refer. 

and shoaling gradually to ‘‘ Isle aux Herbcs.” In beating against a har d 

quirks, and shall ;F: e gratified if it prove to be of any service to you. 
Yours, respectfully, &ci; 

A. D. BACHE, 
R?iperintePedcnt United States Coast Survq. 

JAMES E. SAUN~ERS, Esq., Mobile. 

APPENDIX No. 38. 

Eepm of the Bup~rintrndmt o@he Coast S‘IWV~J to the Secretary of the 
TrepszMy on Ii ttt-houacs. in 
Commanding 8 , raveii, Unit1 

e the honor to report in relation to thc light-houses in GaL 
r which appropriations are made in the act of March 3, 

1861, and in relation to which preliminary surveys havc been required 
by the department. The lights axe nuinbercd 30, in the lists heretohe 
uahsmitted, and rencwed in my communication of tlp 13th instant. 

The threc Toposed lights are requircd fir the navimtion of Galvea- 

by the positions marked “ Half-Moon shoal,” 6‘ Rod Fish bar,” md 
UClop er’s bar.” Thc detailed charts show the locations morc ar- 

mter of’ the navigption of the bay, the urposes of which they are to 
eubserve. For details in regaxd to the gghts I refer to the report of 
Lieutenant Commanding T. A. M. Craven, United States navy, assist- 
ant in the coaat survey, which accvmpanies this re ort. 

I concur with Lieutenant Craven in recommen c! ing a light-house as 
laced on the chart, at Clopper’s har; also in recommcndinq a light- 

Eouae placed a3 on the chart, at Red Fish bar. I am of o inion thnt 
the sites at Red Fish bar and at Half-Moon shoal should enc E be exam- 
med by a competent engincer, in reference to the doubts expressed by 
Lieutenant Craven as to the stability of the foundation, or that an d e b  

ton bay; an B their relation to each other issshoutn on &e annexed chart 

tkular f y of the lights at Clopper’s bar and Red Fish bar, and thc c K ar- 

* 
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quate parantee should be obtained to secure the government against 
loss should a contract be made for the construction of' these lipjht- 
houses. If this examination, which should be accompanied by borinp 

its results at either of the sites, or if an adequate guarantee shod ? be In 
to ascertain the character of the substrata, should prove sirtisfkcto 

obtained in re ard to the structures, then I would recoinmend the con. 

Moon shoal. While the reasons given by Lieutenant Craven for placing 
a light-boat ncar Half-Moon shoal, instead of a light-house, show that 
caution is necessary, the .are not, in my mind, conclusive against the 
construction of the li@+!ke, as thc shoal appcms to be coinposcd of 
sand and shells, and is in the interior of the bay. 

Solid structures, which will obstruct the watcr w e not at all 
adapted to the two upper positions in the bay. 

The lights should bc all of thc harbor class. A small, fourth-order 
bay-light will suffice for each. The 6' light-houses" are reqiiirecl by 
law to be of' the 6' third class." The lights need not he more than &x- 
teen fect above the surface of the water to answer thc purposes required 
of them. 

Lieutenant Craven recornmen& the placing of a buoy off Dollar 
point, for which there is no appropriation yet made, 

struction of a 1 ight-house on scrcw piles a t  Red Fish bar, and at Half- 

Very respectfully, yours, 
A. D. BACHE, 

EupcA~tcvtacnt United States Coast dum y. 
Hon. WM, L. HODQE, 

Acting secretary of the 

nt Commanding T. -nvm, Unit? States nay,  
mistant in the comt survey, to tiic Sqw&mtdmt, in ve &tion to light- 
houses in Galveston bay, Ymm. 

U N I T E D  STATES 8CHOONER MORRIS, ' 

Galaeston Buy, Muy 13, 1861, 
SIR : In obedience to your instructions of April 2, I havc mnde .nn &- 

amination of Clo per's brir, Rcd Fish bar, nnd Half- on shoal, and 

Half-Moon shod I have l r d  down on a gcnCrii1 chart of tlic bay of 
- i j i j .  As there is alrcady a considerable trade carried on with the 
uppcr part of the bay, lights are very much nccded at cacli of these 
points. 

lst, Cloppcr's bur. At the mouth of San Jacinto river, on this bar, 
I found 4.6 feet, and it is situatcd n.t a point whcre thc chnniiel makes 
a very short bend. 'The bar is Rhort, and of' hard sand, a quicksand, 
liable to occnsional shifis. I would recommend that a light of thc third 
class be laced on the point of thc sand spit, which I havc mnr1;ed 
6 '  Light,." At this point it would. guidc vcsscls clear of tlic shoal, ina- 
king off from Mesquit knoll, and would nlso indicnte the turn in the 
channel, as it should bc situated so that vessels might pass it close on 
their port side. 

send you a slcetc R of the bats on a scale of 2-&. bQ 

I have to report as follo.bbsI 
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The light-house should be built on iron piles, well sunk beyond rhe 

sand. 
From this place to the Red Fish bar there are no obstructions, the 

soundings bein very regular, eight and nine feet. 

there has been one placed here by private enterprise-the trading ves- 
sels aying an annual subscription. The 19ht stands on the kcy indi- 
cate{ in the triangulation as '6 Middle Pass. 

laced on the east end of a s m d  
key, situated about two hunc 7 0  red an twenty metres ESE. of the pres- 
ent light. AS you will crceive by thc chart, a better range can be 

are at low ti&s 4.5 quicksand. There is etter water in the channel 
SW. of die light-house, but the channel is so crooked and so very n w  
row that it is .rarely used. The light-house on Red Fish bar should 
be on iron spikes, sunk to a ood dept,h ; and if the light has an elcva- 
' 

The'light at present there is not elevated more than eighteen feet 
above the water. 1 have made an&pxamination of a shoal off Dollar 
point, on which there are three and a half feet water, .and would sug- 
gest that a buoy be placed on its east side, in nine feet, which will give 
muddy bottom. 

3d, Half-Moon shoal lics directly in, the channel principally used by 
trading vcssels and steamers; and I have found on it onejmt. It is of 
smdl extent, and has a channel betwecn it and the shore of seven feet .  
East of it the water is n et, and very regular. This bank 

uld recommcnd that at Half-Moon 
a common bay sloop of forty tons 
o pered, as the worm is very de- 
[we but one fluke. Shc should 

stward of the shoal. The light 
above the deck would be suffi- 
uld be of the third class. 
shoal, as it is my belief that a 

rmincd by the current, nnd the 
other place, thus rendering the 
same difficult will bo encoun? 

tered in a Permanent structure at Rcd Fish bar, w we changes fre- 
quently take @ace, but am not prepared to say whether the substratum 
will give sufficient stability to tl , I car1 best illustrate my mem* 
ing by calling youf attention to that the steamer wrecked in the 

sition of whose cylinder is givcn Innd fcet water; the tides have cut 
channel several years ,a40 
on thc chart) was originaly i 
away the sand to about twelve feet, all about the-wreck. 

T. A'L'GS. CRAVEN, 

24 Red Fis fl bar.-At this place a light is of such importance that 

I would suggest that a I' ht be 

E had for running through t K e channel than at resent. On this bar there 

tion of twenty-five feet it wi P 1 be quite sufficient. 

Very respectfully, pour obcdicnt servant, 

Lieutenant Commanding, Assiutunt U. 8. Coast Bumey. 
Professor A. D. BACIUG, 

Bup&tcndent U&d States Coast Survey, 
Washington. 
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APPENDIX No. 39. 

Report ofthc Supcrintmdent of thc United States Coast S a ~ e y  to the Sec- 
retary of the X r ~ u s u y ,  recommending a Eig/it-bocit umd b ~ y  at Amnsus 
Pass ,  and transmithtg the report of the exuminution? hi L i c t ~ t ~ ~ t ~ n t  Com- 

4i?. A.  .M+ Cryen, United States navp, as8istuiit 2% the coast 

COAST SURVEY STATION, 
Mount Plcasant, Maine, July 17, 1561. 

$IR : I have the honor. to report, in conformity wit11 the lam approved 
March 3, 1861, and the instructions of the departm 
ination of the necessity for n light-house at Aransas 
been made, and I enclose, herewith, the report of 
manding T. A. M. Crwen, United States navy, assi 
survey, the officer by whom the examination has bcrn m@e, witll,t]1e 
accompanying sketch of a rcmnnaissance of the locality, 

It ap ears clearly, &om this report, that the fiicility to navig@tion 
proposc: in the appropriation bill is not “ most suitable fa the esi- 
yency which exists," but tliat it is expedient to $lace a li@it-boat of 
forty tons, with a harbor-light n paratus, instea of the l&t-hoysc. 
Such a light-boat will subserve bot Y 1 the general rind local wants of trade 
and navigation, and its position can be chu 
the changing character of the .en0 
moored. I therefore recommend 
instead of ths proposed li ht-house. 

cetated by Lieutenaht Cornman$ 
Aransas pass ; &Q his views in 

I would respectfully cn f 1 the 

ton light-boat. 
Very respectfully, yours, 

A. D. BACHE, 
Suprintcw&nt U. Stcstcs Coust S w c y ,  

Hon. WM. L. HODGE, 
Acting Scwetiary ofthe T r c w y .  

YNITED STATES SCHOONER MORRIS, 
G(11ueSlon &y, Jl49~0 a$,! 19618 

$ 1 ~  : By the oxtraordmnsy ioclemjncy of ScUSon, I have been 
delayyed in the cxaminntion of ArZlnsns pass (as required by your irP 
Btructions of April 1) until the last week. 
I now enclose ~ o u  my slcctch ofthe pass, and have to report 35 fi)llows : 
From the tiequent and rilpld chmgcs of t11e bur, (~1llch I will indi- 

cate in this report,) I am of opinion th;lt a lightThol?se cmnot 1 ) ~  built 
at this place, in 8 suitable location, wit11 any aertalnty of its standing 
five earn. 

6‘ old r:ingc,” \vas, in 
384.0, wifllilb OW hund.r.cd and iwcnty par-ds dthc c h a n 4  and t l~e 6‘ range)’ 
itself was a wush. It is now tlireo 11uncired and fifiy inctxes from tllc 

T{e point in my reconnnissario, designatad 
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beach, and upwards of half a mile from the main channel. The ‘6  c a p  
stan” was planted in 1849 for heaving off a vessel which had grounded 
in this channel. 

The point 1 have marked as “E range,” was formerly a ilot’s ran e, 

channel way ; it is now three hundred and fyrty metres from the beach. 
You will see from the above, that the point of St. Joscph ~Ilas, for 

years, been malring rapidly out to the southward, and as it encroaches 
on the channel, the opposite point of Mustang island wears away with 
equal rapidity. All of’ the point of‘ St. Joseph, from the ‘‘ olcl range” to 
the spit at the narrows, is a loose sandy flat, which has been cntirely 
fbrmed since 1846, and on which vegetation has commenced. I found 

water on the bar-94 to 10 feet-which may be 
stron6 and continued southeast winds of this-sea- 
are from 7 to 8 feet. The harbor is a good one, 
e little coasting trade, there being one or two settle- 

it of more importance as a hurbor ? rfvge than as one of 
commercial advantage, and am o opinion that a light is 

very desirable at this place. A small light-vessel offir& tons and light 
draught may be anchored inside the south breakers, hi 29 fathoms, in 

round, and well sheltered fiom any storms, the bar form- 
urth class will be sufficient. 

wcre placed on the bar, not 
rted and gone adrift. There 

xpressed in @et, tu there is much 
uarded against mistakes. 

spits of sand which arc constantly changing 
ranges for running in are altering every five 

In connexion with this subject I have to report, that after a carcful 
examination of the matter, I may say, confidently, that the light-ship 
at Galveston, in her present location, IS of scarcely any use to sea-going 

nc;hored near1 three miles inside tile Inr, and knowing 

culty of seeing the ligbt at a safe &stance outside ; 
and, in conscquencc, a sailin ot 6‘ having hold of the light,” 
cannot ascertain her position, ‘ng no guide to her movcrnents, 
kliable to be swept to the sout and westward by the current. 

~ 
I itnow that it has bccn urge e present location of tlic lightr 

vesscl is of great advantage to as bcing at the junction of the 
three channels. 
T& coasting trade, I-iowcvcr, is small, and is anied on in vcssels 

not exceeding fiiur or five feet drought. Them vessels alone, save one 
or two steamers of light draught, use the south chnnnel; they could, 
most of them, run over any part of the shoal forming the bar without 
danger ; the sea steamers use the main channel ; the north or cylinder 
chiylnel is only used by two or three small craft trading with the Subine, 

and fifteen months since was about fifty yards from the % each in 4 e 

well as I do, P consider it unsafe’to run for it at night, 
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&d which might safely pass anywhere over the shoals. Tliese coast- 
ing vessels, therefore, hardly require a li ht, particular1 where, in giv- 

Very respectfully, your obedient servant, 
ing it to them, the interest of the externa B coininerce su 6 ers. 

' T. AUGS. CRAVEN, 
Lieut. Corn., Assistant U. S. Coast Suivey. 

ProE'A. D. BACIIE, 
flupwintendmit U. 8. Coast S m v y ,  Wm?iington, D. C. 

APPENDIX No. 40. 

Tribute if respect to the memory of Lieutenant Comrna~?~dNdiig Wm. P. M;c- 

Intelligence having reached Washington cit of the death, at Panama, 
on the 22d Decembcr last, of' Lieutenant Jommunding Wm. P. Mc- 
Arthur, Unitcd States navy, assistant in thc coast survey, the civilians 
and officers of' the army and navy on coast survey service met at the 
office 011 Wednesday, E'ebruury 8,1561, to pay the tribute of rcspect 
due to his mcrnory. 

The meeting being called to order, 
On motion of Lieutenant Chus. €3, McBlair, Unitcd States navy, 

seconded b Lieutenant Maxwell Waodhull, United States navy, 
Alexander 6 d l a s  Bache, LL. D., Superintendent, was palled to the 
chair, and Lieutenant Thornton A. Jenkins, United States navy, ap- 
pointed sccrctasy. 

Professor Bache addressed the moeting as follows : 
We are met here, as you all liiiow, to,pay a inelunclioly bibute of' 

fiiendship and res ect to oiie who wus dear to US t~ l l -de i~r  tis a brother 
to mimy of us. Lstend of grcrting his nrriv:? :iniong us, as wc 1ia(1 
fond1 hoped, in health-in the full ilusli of suc~ce~s-we ineet to mourn 
over i s  loss from our bund. 

Thc work which he accom lishcd will live foreucr. Surrounded by 
circumstances the most difIicuc, pwha 8, which cvcr tri 

cumstmncc2 His reconnaipnco of' thc westcrn coast, fiom Moiitercy 
to Columbia river, and his. preliminary survey thcrc, were macle in 
spite of desertion and cven mutiny-in despite of' the iniidcquncy of 
means to meet the truly extraordinury circumstmices of the country. 
Happy that in his olficers he had,&icnds dcvoted to him and to their 
duties-es ecially happy in tho officer next to him in the responsibilities 

. Prostrated by an attack of fever of a malignant type, contracted 
while preparing his vessel for sea, Lieutenant hlcArthur, nevertheless, 
persisted in volunteering for thc charge of a hydropn h ic  party on the 

to entcr as a pioneer u on this urduaus servicc-trying dike to his 

{is lans in the way to command success. Seizing the peculiar wants 
of t P 10 l iydropphy of that coast, lie applicd all his eiicrgies to supply 

A d w ,  United States navg, assistant i?L the coast stwvay. 

the judgment, the resources of any F lydrograplicr, lie 

of tho wor i . 

western coast. A subsequent relapse did not ubiitc h is deterinirintioii 

owers of mind and bo CQ y. Gtcady in the midst of' excitement, 1~ laid 
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them. The gratitude of his fellow-citizens, then, is already his-ilte 
praise of the new country, the resources of which he has aided in 
developing. He has been cdled away just as his wishes were realized, 
ample means furnished, and the worst difficulties overcome, In his 
letter and report he urged strongly the necessity for enlar _e3 

fiom this office brought him news that both his wishes were 
and called him home to make the enlarged arrangements for continuing 
his work. The arrival of Mr. Cutts, with instructions as late as the+ 
beninning of October, confirmed the necessity of his return, and he 
to& passage in the steamer Oregon, commanded by his friend, Lieuten- 
ant Patterson. An attack of dysentery prostrated him completely, and 
from this, in spite of the best medical attmdance-of such nursing axid 
attendance as only the circumstances to which I referred could insurc- 
he rallied but for a time, and sank to his final rest before he could be 
landed at Panama. His remains were consigned to a foreign soil, to be 
brought, let us hope, to his country, whcre all his affections ccntred, 

His name will ever be bright in the annals 
of our survcy-whcther in the more labors on the Atlantic coast, 
or a13 thc pioneer on the shores o f  acific-always advancing as 
life advanced-thc last his crowning 

Prof’essor Hache h:iving concludcd his remarks, Lieutenant Washing- 
ton A. Bartlett, United States navy, arose and said- 

Mr. Chairman and gcntlcmen: Aficr the appropriate and feeling 
remarks of tbe chairman, it is unnecessary for me to add more than to 
aay that when I left Captain McArthur on the western coast he was in 
escellent‘hedth and buoyant B irits, in view of what had been done, and 

associated with him, and that association cause me to love him as a 
brother. 1.will not detain you, bat offer the following resolutions for 
your consideration : 

1. Rcsulvcd, That  the civilians. and officers of the army and navy 
engaged in. the United States Coast Survey, now assembled in Wash- 
ington, lfav’e receivccl, with feelings of deep emotion, the melancholy 
intelligence of the death of Lieutenant Commanding Wm. P. McArthur, 
United statesIkvy, assistant in the coast survey; and that, in his 
sudden and uncx ectcd decease, the.navy has lost one of iti most gal- 
lant and accornpgBhcd officers, and the oortst survey one of its most 
zealous and efficient laborers. 

2. Rcsoliml, That the successhl reconnaissance of the western coast 
oF&e United States, from Monterey’tq Columbia river, and the prelimi- 
nary survey of‘ the entrance to the Colurnbia-accomplished under the 
most peculiar and extraordinary difficulties-while they are proofs of 
his unconquerable energy, determination and skill, have forever identi- 
fied the name of Wm. P. McArthur with the progress of the republic 
in the West. 

3. Besold, That we most sincerely sympathize with the bcreaved 
and af€licted family of our generous and warm-hearted friend in their 
k r e  arable loss, and commend the widow and orphans to the gratitude 

devoted throughout bis life. 

atiom, and tor a steam vessel hr thc hydrography. T a c 1 

He has not lived in vain. 

9 what he hoped yet to accomp P ish. It whs my ood fortune to be long 

o f t  R e republic, to whose service the husbund and father wm so ardently 



s. Doc. 9. 
.4. Resotucd, That Profhsor A. D. Bache, Superiatendcnt United 

slates Coast Survey; Brevet Major J. J. Stevens, United Statcs En& 
neers; Lieutenant M. Woodhull, Unitcd States navy; Mr. J. J. It;&- 
etts, United States Coast Survcy; and Passed Midshipman It. M. Cuy- 
ler, United Strites navy, be n comrnittcc to take the necessary mmstxrca 
to have crected, in thc Conmessional Burying Ground, a suitttblc inon- 
ument, commemorative of %e services and virtues of tlic clcccnscd. 

6 .  Resolved, That a copy of thesc resolutions bc coininunicated to 
the Nav and Treasury Deputincnts, with a rcquest that thcy be laced 

publish<. 
6. Resolued, That thc officers of the coast survey will wcar n badge 

of mburning for thirty days, in further testimony of thcir rcgard for the 
memory 'of the lclte Licutcnant Commanding Wm. 1'. Mchrthur. 

Major Stcvcns, in scconding thc*rcsolutions, addrcssed the niceting 
as follows: 

I rise, Mr. Chairman, in the namc of one of thc co-ordinnte services 
tribute to the memory of* Licutcntint 

McArthur. I can add no e rcinnrks that hitvc i1lre:ltly been 
made. I simply propose t utc of fccling and rcspcct. 

associn ted on duty hcre, to 

It was not my lortune to nnnt McAr~hur pcrsonrclly, but 
I feel that I h o w  hiin through his works. Thcy hold up his character 
as worthy of all respe nncl addmiration. In prosecuting his labors on 

of command, which enabled him to triumph> ovcr rillnost insuperable 
dilliculties. These qualities would have made hiin conspicuous in any 
carcer. He possessed all the. elemcnts of the licroic spirit. Trials 
which bowed down thc strength of strong men, gave his fcub 
alinost superhuman strength ; and he occdlnplished, in the' 
sickness nncl physical de ression-of mutiny and descrtion-la 
those most highly favorex by health nnd appliilnccs would have shrunk 
from, His cxnmple nppe:ils to us with irrcsistiblc force. u o w  can we 
yield to dcspondcncy, witnessing his lion heart accoin lishing its grcat 
purposcs-giving vigor to a worn-out fi-amc, and snatc P ling succcss from 
the-elements of defeat. 

Mchrthur was an ornamcnt to both serviccs with which he wns con- 
nected-to that lar er scrvice, the profcssiqn of his youth, in which he 
took such prjdc, am T that other service, to which his imiturer ycriss tinve 
been applied. He has, in the words of the rcsolutioti, forever identified 
his name with the pro tress of the republic in the Wcst. It h:is gone 

and of' Perry. 
The resolutions 'having been agreed to unanimously, the meeting 

ncljburned ,&ne die, 

THORNTON A. JENKINS, Secretmy. 

on the f i  ry es; mid also to the family of' the dcccased; and that t g ey be 

the Paciiic shore, lie e. % iibited a constancy, im energy, irnd n rilre fbrqe 

into history, mid will P ienccforth be associated with those of Decutur 

A. D. BACHE, Clminnan, 
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APPENDIX No. 41. 

Report of the Superintendent of the Coast Survey to the Secretary of the 
Treaszmj, showin;: the most suitalde sitc for a light-?louse at Point Con- 
ception, Culvornaa. 

COAST SURVEY OFFICE, 
Marc?$ 13, 1861. 

SIR: I transmit herewith a sketch of Point Conception, Californitx, 
furnished by the officer of the coast survey on that coast, for the pur- 
pose of showing the most suitable site for a light-house in thatvicinity. 

This is a steep, rocky point, projecting into the sea, 240 feet'hi h; 
at tlic point selected for the sitc of' the towcr 286 feet broad, "63 ket  
to the pitch.of the point; and thc gholc length of the projection 832 
feet. 

It has been ascertained, by a careful examination and inquiry, that 
the point Arguillo, to the northward, is not the bcst location. All who 
have been consulted on the sub'ect agree in recommcnding the oint 

seen fiom the accompanying tracing of the coast of California, on either 
side of Point Conception, that it trends about NW. and SE. A first- 
order seacoast light, with a lantern thirty or forty feet from the base of 
the tower, will be seen, under ordinary circuqtances, twenty-five to 
twent -eight nautical miles frgm the deck of an ordinary merchant 
vessel 

I t  is deemed highly important that this should be a light of the first 
order, according to the European dlaslification, illuminating two hun- 
dred and eighty degrees of the horizon, to subserve all the purposcs of 

ing light, to enable the proper distinctions to be mudo in those on either 
side, and nearest to it. 

. .  

marked on the sketch 0 as the g qpt position for the liqht. It wgl be 

n+PP T e ight on Point Conception ehould bc madc a revolving or flash- 

Very respectfully, yours, 
A. D. BACHE, 

~ Svperintendent U. S. Coast Survey. I 

Hon. THOS. CORWIN, _. 

Secretary of the Treasury. 

Report of the Su erintendent of the Uuited Stutcs Coltst Survey to the See- 
rctury o j  the A w w r y ,  on tAe latitude and longitude 0s Point Concep- 
twn, Cul@rnia. 

COAST SURVEY OFFICB, 
March 22, 1861. 

, SIR: The latitude of the coast survey station at Point Conception, 
California, has been determined from obscrvations by Assistant Gcorg0 
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Davidson, to bc 340 2G’ 6G” north, and the longitude 120° 26‘ G”, or in 
time 8h. Olm. 43s. west of Grecnwicli Observatory. 

Yours, very respectf’ully, 
A. D. BACHE, 

Superintendent U. 8, Coust Survey. 
Hon. W. L. HODGE, 

Actiiig Becreta y of th’e Treasury. 

APPENDIX No. 42. 

Letter of Superintendent of Coast Survey io Secretary of Treasury, com- 
municuting a report qf A. M. I~nrrison, esq., sub-assistant in coast 
survey, o n  a site for a I igIdbow on Point Z’LI~OS,  near Moiiterey, Cnl- 
;,Tornia. 

COAST SURVEY OFFICE, 
ivarch 14, 1851, 

SIR: I have the honor to irnnsmit herewith a. sltctcli of Point Pinos, 
ne;ir Montercy, Cdifbriiia, the site recoinmcnded in the ixcco~~ipi~nying 
report for the light-house near Monterey, fbr wliid an ;ippropriixtion 
was mrrcle a t  the Jst session of the 31st Congress. 1 concur ill the rc- 
cotninendiitions cont;iincd in tlie rcport. ‘ l ’ l ~  choice of’ the sitc, bc- 
tween the thrce points designated, iiiiglit bc left to the cnginecr cliwgcd 
with thc construction of the light-houses. 

Very rcspectfully, youss, 
A. D. BACI-IE, 

r_Cziperintendent U. 8. Coast Survey. 
Hon. W. L. I-IODW, 

Acting Sccrciury of the Treasury. 

CAMP, POlNT PIN&, NEAR RfONTEREY, Ul?I’ER CAIAIIWRNIA, 
Jumitrq 2S, 1861, 

DEAR SIR: This report nccompanics :L trilcillg of tlic plane table 
map of Point l’h~os,  including tlic estrcmc end of tlic poiiit rxnd tlic 
vicinity towartls Point C yprcss on o~ ie  side, iind RI ontcrcy on tlic othcr, 
on a. scale of’ It givcs the ground iii the rcgion c?f tllc most 
suitable position for tx light-house, sliowing its cli:irticter, elevirtion, &c. 

Point l’inos is ;I, piiir-covc~ctl, rock-bountl prqjcction ol‘ I;rnd, ex- 
tcndiiig in IL NW. diroction firm Montcrcy to tlic distmicc of ijbout t l i ~ ~ c  
miles, rising grnduully &om tlic \vatcr’s ctlfic, mid, fioni its position, ill- 
fording coniplcto shelter fi-om the BE. wiiids to vcsscls at aliclior ofF 
the town. l ’ h c  wliolc sliorc of’ tlic poiiit f h n  ncnr Montercy to Point 
Cypress is vcry rocky, and, except in thc calmcst wcatlicr, tlicrc is 
a heavy surf fiom the swcll of tlic occii11, rciidcring a liinding in the 
bon ts exccctlingly dangerous, if riot impossible. 

ositions, (a ,  h ,  c,) in each of I have marlred upon tlic tracing thrce 
which a light-house may bc plnccd, cncli P laving its advantages. 

33 
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(u) as shown in the tracing, is in the pines, its advantage over the 

other two being its elevation; but, in ordcr to be'seen to the seaward, 
and by vessels leaving the harbor, it will require a great deal of clear- 
ing. The ground is sandy and pretty firm. 

@.). This position is in the small sand-hills. The sitc cornman+ a 
fine view to seaward, and requires little if any clearing. 

Judging from the nature of the oint, it is to be presumed that be- 

it may be at a considerable depth. 
(c) is the level surface of thc rocks, covered with wild shrub. Its 

foundation is good, but it is cut off fEom the main shore at high-tide ; 
the distance being 103 metres (112.6 yards.) The islet is about 80 
square metres (95 square yards) In area, and about ten feet above high- 
water mark. The main objections to it, a s  a. site for a light-house, 
conqlst in its small size, its isolation from the main-land at high tide, 
and an uncertainty as to how long it will stand the forcc of the sea. 
It  is exposed to the fill violence of' all seaward winds, and many of the 
rocks in the vicinity have been undermincd arid liavc fhllen. It is dso 
possible that in severe gnles the sea washes over it. 

The distance at which the light from the lantern of a liglit-house 40 
feet in height would be visible if placed on 

.................................... -13 miles. 
..... do ........................................ 11 6 '  

..... do ........................................ 9 " 

from the south, round through the west, to north. 
The line (x) shows the general run of' thc shore towards Monterey, 

and (y) towards Point Cypress. 
I have before spoken of the difficulty of landing on tlie point, bu t  

the town is only about three milcs distant, and thcrc is a good road run- 
ning. to the end of the point. 

Fine sprihgywater can be obrnincd in the immediate neighborhood, 
and tho land IS sufficiently rich for the purposes of cultivation almost 
anywhere on the western side of the point. 

There is a quarry of coarse limestone near the town, but whether 
suitable. for building purposes or not T. n m  not informed. 

If' it is proposed to erect a fi)g-sign:il'here, (ancl the fog is very frequent 
and thicli in the winter,) there are many placcs on the rocks cqually 
suitable for the purpose, as may be seen by a reference to the m:ip. I 
have inserted the true and the magnetic meridinn-the former given 
me by Assistant Davidson, and the Iuttcr obtained zlpproximatcly by 
the compass attached to my plane table. 

neath the sand there is a rocky su g structure ibr a foundation, altllough 

visibility of the light fiom seaward would be 1100 

Very respectfully, your obedient servant, 

Prof. A. D. BACI-IE, 

A .  M. HARRISON. 
Buh-Assistuiit U. 8. Coast L3urvcp. 

Superiiitcndcnt U. 8. Coast Survcy , Wmhington, D. C. 
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APPENDIX NO; 43. 

RLport of the Suj~m'iitendent of the Coast Sumrm~ to the Semeta iy  of ihe 
Treasury, recommending a Iig?dtouue at Poitit Lorna, near Sun Diego, 
Culijornia; with the report of Sul-Bssistaiit A. M. .EIarrison on the 
suinc. 

COAST SURVEY OFFICE, 
Novcmher 22, 1861. 

SIR: In conformity with the instructions of the Treasury Department, 
I have caused a survey to be macle for the sight of a light-house at 
Point Lorna, near San Diego, California, for which tin appropriation 
was made by act of' Congress a proved September lS, 1860. I send 

relations to the harbor of Snn Dicgo unb)its ~ p p r o a c h e ~ ;  also, a sub- 
sketch, on a largc scale, giving the character of' the site mow in detail. 
In a few wceks an en raved harbor chart of Sitn Diego will'be trans- 
mitted, to take the &&,e of these slrctc'hcs, or us supplementpry to 
thcm. 

The light which is recommended is one of the first order, or a qea- 
coast light, to be laccd on the bluff in the position mnrkecl, in n towcr 

the ight will be visible beyond the Cbronados, uiid over a sector of 
the horizon of aliout 187O. 

A small harbor-light is further recorximcnded on 13allast point, tit the 
place marked in tho skctch, as a leading light up the bay. Its elevu- 
aon may lie fifteen feet. 

I append the report of Sub-Assistant A. M. Hrtrrison, by whom the 
plane table survey of Point Loma was mado. Tlic survey of tlic harbor 
was made by Assistant 11. D. Cutts, of 1110 coiist sdrvey. 

The considerable height of the point at wliich this light-house is to. 
be placed induced mc to withhold the repcirt of Mr. Harrison, nnd any 
rccoinmendation concerning it, until I had consulted him as to the prob- 
ability of intcrfcrencc from fog. He rcnflirms his opinion of the pro- 
priety, of' the site, afier considering this objection. 

In recominencling lights for thc western coast, I have not,ndvisecl that 
any of thcm be revolving lights, exccpt in tlic ct~sc of Point Conccp- 
tion, concciving thilt tit prclscnt, until fkilities for rrpnirs of' machinery 
and thc number of lights are iiicrcascd, it is incspedicnt und unneces- 
swy to resort to such a distinction. 

herewith a sketch, showing the -P ocality roposed f'or the light, mid its 

(say) twenty feet P iigh. The range will thus be 31.7 .statute miles, and 

Very respectfully, yours, 
A. D. BACHE, 

LA PLAYA, NEAR SAN DIECO, CALIFORNIA, 
. h e  2, 1861. 

DEAR SIR: This report acconipnnies a tracing fi*om the plime table 
map of tho buy of Snn Diego, including I'oint Lorna, the proposed 
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light-house site, and La Playa, (the p o ~ t  .f #an Diego,) on a scale of 
** 

Point Lorna is a long, narrow strip of land, extending in a southerly 
direction about 28 miles from the Playa, and is composcd of a chain of 
abrupt and broken hills, varying from 200 to 400 fcet in height, cut 
with deep, narrow, and in many places precipitous gorges. On the 
western side the shore is perpendicular, and varies from twcnty-two 
to ninety feet in height; while on the eastern shore of the Playa to Bal- 
last point, (a narrow low spit, formed of large pebbles, running out froin 
Point Loma, and formin the western side of the entrance,) thc shore 

of Ballast point the shore is still bluffy, antlncreiises gradually, until 
it reaches the extreme point. At this place the hills j u t  boldly upon 
the sea, forming a very steep bluff, .three hundred feet in lieight. The 
hills arc composed mainly of' coarse modern sandstone, and :irc covered 
with a growth of low bushes, red wood, and artemisia, intcrsperscd 
with three or four varieties of cactus. Landing is racticable, in calm 

that it would be almost impossid to transport any building materials 
up Lhcir sides. 

osition for a light-house, which I have m:irlred upoii tlic chart 
by a re $ circle, I recommend for thc rcason of its superior elevation, 
the large view it commands to' seaward, its good foundation, and its 
level surface. 

"lie distance at which the rays of light would touch the horizon of 
the ocean from a light-house twenty fcct high, located at this sitc, would 
be thirty-two and four-tenths statute milcs. 

In erecting 
a light-house on this point, the rnntcrials should be lnnded a t  'the l'la,ya, 
and then could be easily carried to the point along the top of the range 
of hills. There is a path extending the wholc distance, and, with u little 
cutting of the buslics, it coulcl be maclc practicable fur mules. It would. 
be necessary to bring the materials for building purposes fiom somc 
other'port, as there is nothing in this rcgioii which could bc turned to 
aclva ntagc. 

T h e  is no wnicr ne'mcr thnn San Dicgo, fivc milcs distant from the 
Playa. It is obtained from San Diego rivcr, and brought down in casks. 
Somc m m  arc a t  present boring an Artcsirm well at the Play?, but suc- 
cess is very doubtful. 

The entrnnce to thc bay is so narrow, and Billlast point is so low, 
that I think a secondary light on the end of it would be advisablc. 
The cxtrcmity of the point is composctl of' large, round pebblcs, similnr 
to our paving stones, and the foundation is quitc hard. I 1i;Lvc markcd 
the point upon tlie tracing. 

Since our stay here, fogs have becn frcqucnt and heavy, and I think 
i t  would bc advjsable to placc :) fr,g-~jgnid upon 1lic bluff' at the rntl of 
the point. If it is to work by the action of tlic waves, it could be 

is bluffy, and not genera F ly 8s high as the o posite one. To the south 

weather, a t  almost any part of the point ; but the hi1 1; s are so precipitous 

The 

It is four l~unrlred and twenty-two fect high. 

It commands an extent of horizon to seawnrd of 187O. 

The Innd is not f:dvnrnble for cultivatlorl. . 
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placcd upon a recf running S. by W. from the end of Poht  Lorna, 
where there is always a swell, even zn the calmest weather. 

Respectfully submitted. 

Professor A. D. BACIJE, 
A. M. HARRISON. 

Superintendent United States Coast Survey. 

APPENDIX No. 44. 

Lelter .f the 8uperintcndent of the Coast LYuiwy to the LYecretanj of the 
Treasury, transmitting- the report of Sub-Assistrmt A. Af. H*.rrison, of (I 

survey of C u p  Duappoiutment, or Hancock,*fOr location qf (c light-howe, 
and communication .f Lieutenant Bardid, U. S. N., usistatit in coast 
survey, on same subject. 

COAST SURVEY STATION, NEAR ALFRED, ME., 
Septcmnzber 29, 1861. 

SIR : I have the honor to transmit, in pursunncc of the instructions of 
the department, a minute survey of Cape Disiip ointment, 01: Hancock, 

house for which appropri:itions have been made. To the re ort and 

surve of the entrance, to show in a general way thc localities re- 
ferre Y to. I have also nnnelied a rcport by Lieutcnant Bastlett, U. S. 
navy,. assistant in the coast survcy,,in relation to this same li lit, which 

there, I approve the recommendations of Assistant Harrlsoii of the site 
ninrked 0 on his map for the liqht-liousc, and of' the elevation of forty 
feet, which he proposes for the llght. It should bo a scacoast light of 
the first class, axid will he visible nearly twenty-five milcs. 

I would rccornmencl that so much of the adjaccnt woods sliould be 
removed as will render tho establishlncnt &mre from thc near approach 
of fire. 

Very respectfully, yours, 

at the entrance to Columbia river, Oregon, for .t P 10 location of'the light- 

sketch of Assistant A. M. Harrison I n.dd a proof-sheet of the pre f. iminary 

contams suggcstions in refercnce to the kind of striicture to f e crcctcd 

A. D. BACHE, 
' Superintendent U. S. Coast Survey. 

Won. THOMAS CORWIN, 
Secreta y of the Treasury. 

U, S, COAST SURVEY STATION, CAPE I-IANCOCH, 
Mouth of Columliu River, Oregon, July 28, 1061. 

DEAR SIR: I send with this re ort a tracing of Cape Huncock, or 

house site and tlirce milcs of tho shore. Cqpe Hancoclr, grrning the 
northern point of the entrnsice to Columbia river, is a bold, n m o w  
promontory of basaltic rock, projecting into the sea in a cuive from the 
north wound by the west to thc south. 

Disappointment, on a scale of P It embraces the pro osed light- 
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The extremity of the cape is formed of a range of hills, varying from 

one hundred and fifty to two hundred and eighty feet in height, general1 
narrow at the summits. On the odter faces these hills are covered wit 5 
rank, high, thick grass and weeds, and slope abruptly to different. 
hei hts; then, falling perpendicularly, present to the ocean an irregular 
wa of rock, intersected at one or two oints by deep inlets, into which 
the sea flows during flood tides. On t le inner side the slope is more 
gradual, but in most places also steep, and from the top of the ridge 
down to the water’s edge, covered with tall ines, and a dense and oc- 
casionally impenetrable undergrowth of bus ! es ; the salmon bemy, fcrn, 
and salal being the rincipal kinds. The soil is rich, and covered to the 
depth of a foot, anifin some places more, with a light, yielding carpet 
of decayed and decaying leaves and branches, the annual deposite of 
the trees and bushes above, 

The cape forms the westeri! shore of Baker’s bay, which affords good 
anchorage in six and three fathoms. 

The position which I think most advisable for the location of a liiht- 
house, and which I have marked upon the tracing by a black circle, I 
recommend for the following reasons : 

Height. Although ninety-five feet lower than the hill upon which the 
observatory is situated, (which is the highest on the end of the cape,) I 
think it has the advantage from the fact that the fog banks, during their 
prevalence, frequently, and in fact generally, rest upon and above the 
summits of the most elevated hills ; while those below are clear and 
unobscured. So I am informed by persons who sail in and out of the 
river. Light-house hill is one hundred and ninety-two feet high ; Ob- 
servatory hill two hundred and eighty-seven feet. 

Thc angle commanded to seaward by a light 
placed as recommen$ed would be much greater than one on Obser- 
vatory hill, unless the government chose to go to the expense of time 
and money in felling a large quantity of trees to the northward, and 
those, like all trees of Oregon, of no ordinary size. A person standin 
on the ropoaed site commands a view to seaward of one hundred an 

f fi 

CmnmcLnd to Seuwus.d. 

f 
thirty P our degrees. 

Form. Upon the summit it is broitder, and would require less dig- 
P g  and gradin to secure a sufficiently large foundation. In fact a 
ight-house cod ci not be erected upon the narrow top of Observatory hill 

without a great deal of trouble and expense on this account. In dig- 
ging I find stone at the depth of two feet. 

The best point at which to land materials for building purposes is 
the little cove I have marked (!‘ a”) upon the tracing. . A road which 
was cut for carryingup the observatory would suffice to get upon Ob- 
servatory hill; but the path between the Observatory and Light-house hill 
runs along a narrow ridge. I have marked it upon the tracing by a 
black line. I think it would be advisable to cut a road directly from 
the cove to Light-house hill, a distance of about 440 metres (481 yards.) 
- The cove ((‘a”) in which our camp is pitched is a good position for 
a house, being, by the present path, fifteen minutes’ walk fiom Light- 
house hill. A spring of fine water runs in a continual stream from the 
rocks, a few metres from camp, and there is sufficient ground for a 
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small vegetable gardcn. A house once staod here, but was destroyed 
by fire. 

The site for a city has been laid out about two d e s  from the point, 
under the title of Pacific city. 

The house which you see upon the tracing was erected by the Hud- 
son’s Bny Company, and is occupicd by a half-breed and his family. 
He has quite a good garden. 

,The distance at which a light, forty feet high, located at the site, 
would be visible, is twenty-five statute miles, nearly. 

Respectfully submitted by your obedient servant, 
A. M. HARRISON, 

Prof. A. D. BACHE, 
Sub-Assistant Coust Sumtey. 

Bup’t U. S. Coast Survey, FfiisJAngton. 

Report of Lieutenant TVasJhgton A. Bcdet t ,  Uiiited States navy, assist- 
ant in const surviy, to the Superintendent, in relation to a light-house 
at C u p  Hancock, or Digappointment, entmncc to Columlia &er. - 

SIR: In answer to your inquiries as to the character of the light- 
house which should be erected at Cape I-Iancock, or Disappointment, 
ut the mouth of the Columbia river, Oregon Tcrritory, and for ihforma- 
iion as to the locality on which it should be placed, &c.- 

I have the honor to state, that Cape Hnncoclr, or Disappointment, at 
the motith ofthe Columbia river, Oregon Tcrritory, where It is 
by a late act of Congress to erect the principal light-house fort at river, 
is a bold cliff of columnar basalt, rising perpendicularly fiom the sea 
to variable heights of from two hundred to three hundred feet, termi- 
nating in unequal rolling summits, covered with n rich and fertile soil. 

The summits vary also in width from ten to fifty feet at the EL ex, 

or in-shore face of the bills being covcred by a dense growth of gigantic 
ine, alder, and other trees, with a thick growth of vincs, “salmon 

Ferry,” and otber shrubbery. 
The summit of the sett cliffs (which arc not covered by the forest) 

is the propel‘ position for locating the li ht-housc; say within two to 
four hundred yards to the westward of 46%room station,” as given on 
our triangulation of the river. Should the tower be placcd there, it will 
show the light from the lantern around three-fourths of the horizon 
without the necessity of fellin the trees to the northward. 

In this position the base o f t  T, e tower will be about two hundred and 
fifty feet above hi h-water mark; and should the towcr be raised forty 

on a base of sixteen feet in diamcter, it wi 1 be a prominent landmark for 
making the cape in the daytime. 

The lantern, or light, which is to be placed on the towcr should be 
of a power not less lhan the best light on Navesink; in other words, a 
marine light of the first power. 

WASHINGTON, November 29, 1860. 

Posed 

whence tbey slope by a quick descent to the northward; the nort P iern 

9 feet to the deck o P the lantern, (and in m opinion it should not be less,) 
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The tower should be constructed of fire-proof materials, and no 

woad whatever should be admitted into the construction of the build- 
ing, as there is at all times much dan er of tho forest being fired to the 

From the cove in Baker’s bay, where the materials would be landef; 
the distance is about one thousand yurds by a path, now greatly ob- 
structed by huge trecs, which have fallen across it. It must ever be a 
difficult matter to transport any great amount of‘ bulk, or weight, to the 
summit. A good road must first be made. Whether the tower is con- 
structed of wood, iron, or brick, the materials must be transported in 
small parcels. 

When such a tower as I have contemplated is liglitcd up by a li6ht 
of the first power, it will be clearly visible for a distance of nine 
leagues at sea, from the northwest by the west, and southwcst to the 
south, and by the east for the entire width of the river, and for the same 
distance up the Columbia. 

A light on Cape Hancock, or Disappointment, will be of vast im- 
portance to the rapidly increasing commerce of Oregon, as  it will enable 
all vessels to approach the coast boldly, and then to maintain their po- 
sitions on pilot-ground until daylight, when the will be at once taken 

Very respectfully, sir, 1 have the honor to bc your obedient servant, 

northward, which, in such case, woulc P incvitably destroy the buildin 

into port by the highly intelligent pilots now ful r y establishcd thcre. 

WASHINGTON A. BARTLETT, 
Lieutenant United States Nuup, Rssistunt Coust f l u n q .  

, Prof. A. D. BACHE, 
sup2 u. 8. Coast survey. 

APPENDIX No. 4. 

Extructs from u Zctler of LieutenatTt Cominandiii Jumes Alden, U. rS: N., 
assistunt in ttie const survey, to l+@ssor A. B. ~ u c ~ b e ,  fluperintendent, 
relating to Humboldt Iiarbor and Dinidad bay, Culg6mia. 

U. S, SURVEYING SCHOONEI~ EWINC, 
Sun Francisco, August 31, 1861. 

DEAR SIR: Y # # # # # # 

We left San Francisco on the 24th of June, and after a n  exceedingly 
boisterous passage of ten days arrived at Trinidad. This anchorage 
is, during six months of the ycar, perfbctly safe and comfortable. It 
is some twenty miles to the northward of the entrance to Humboldt ; 
and, as thc wind was unfavorable for us to go there at the time, we 
em loyed oursclves during the detention of two or three days in making 

with yobr approbation. The mines in the vicinity of Trinidad have 
made it quite an im ortant location. I t  serves as a resting place fbr 

There are about one hundred houses in thc village, and the land in 
the vicinity, for agricultural purposes, can hardly be surpassed. The 

a c P ]art of the hay. It is sent with the others, and I hope it will meet 

the miners, and is t i! e source whence all their ,supplies are tlerived. 
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gigantic red wood abounds there in all its magnificence, always afford- 
ing to the hardy settler the readiest and most lasting material for neat 
and appropriate buildings. The fibre of this wood is so straight, and 
so eady  &parLLted, that it is split with comparatively little trouble into 
all thc different forms rcquisitc for an unpretending dwelling in a new 
'country. The depredutions of the Indians in that quarter linve been, 
I am sorry to say, a serious drawback to their farming operations; so 
much so, indeed, that most of them liave been compelled to leave their 
all and go into the town for protection. 

On the 10th July we left Trinidad with a fair wind, and in a few 
hours were at anchor in Humboldt bay. We were employed about 
four wccks in malting the survey of that place. Finding it much better 
in every respect than it had been reprcscnted, I gnve it more care and 
made a closer examination than an ordinary reconnaissaiicc required. 

This body of watel- partakes more of the character of a lagoon than 
an ordinary bay. It is sixtccn milcs long, and from one to five broad. 
It is broadest Pt either extremity, where it is but a p a t  grassy flat, 
washed with dmut one foot of water, (when the tidc is out,) and bro- 
ken here and there by navigable sluices. The entrance is racticable, 
cxcept in very bad weather, when the sca breaks cntircyy ncross it. 
There are twenty-one fcct on thc bar at low water, and the ordinary 
strength of the tide docs not cxcccd two knots. Under unfavorable 
circumstonces, at low water, and with ti very 'light brcczc blowing 
directly in the channel,' this schooner wcnt to sea without difficulty. 
The two sea walls, or narrow necks of land, which so nearly shut out 
the sea, are covered with sand-hills, ranging from ten to forty .and fifty 
feet in height. On tlie north s it I have marked the place where I 

entrance, and is, thcrefbre, less linble to be obscured by fog; and with 
a beacon farther back, the two would form the best range to pass be- 
tween the north and south breakers-not that it should be attempted 
at night, unless under the most favorable circumstances. As Hurnboldt 
is rather out of the way of vessels passing u arid down the coast, I 
have thought that a light of the second or thir B class would answer all 

urposcs required at that point, and be sufficiently larqe for vessels 
{ound in to maintain their position during the nifht. '1 he country is 
hilly, almost mountainous, in the vicinit of Humbo dt. Tlie fir and the 

. The cattle luxuriate' the sesses evcry requisite for farming 
year round in green grass and t i e  tallest clover I ever saw. The  
temperature is very equable; they have a sljght frost in the fall, and 
the winter only cliflers from the summer in being more pleasant. Elk 
and deer are found in abundance, and many viiricties of wild fowl fre- 
yt the bay. There are no less than four villages or scttlcments on 
t e bay, Humboldt, at the entrance, has thirteen houses; Eurcllra as 
many. Bucksport is just tulting a start, and its location is thought to 
be superior to all the others, from the fict that it has better water ~ m d  
more room for commercial pur oses. Union town is the largest, having 
about one hutidrcd houses. r t is located in the north end of the bay. 
Its proximity to the mines is the only advantage it has over the others 

# # # * # * # * 

think the light-hous'e shonld be f ocated. It is the nearest point to the 

red wood predominate in the forests, an J I am informed that the land pos- 

Yurposes 
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while the difficulty of transportin supplies from the depot at Eureka 

Everything has to. he carried in small 
goats up a very narrow sluice, and that only at high water, while the 
nearest point of water communication is a mile from the town. A 
road can be cut from either of the other towns to communicate with 
the one from Union to the mines, with but little expense or trouble. 

seems to be almost an insurmounta a le objection to its ever becoming a . 
lace of much importance. 

I am,' sir, very truly and respectfully, yours, &c:, 
JAMES ALDEN; 

Lieut. Com'g. U. 8. N., and Assistant Co& Survey, 
Prof. A. D. BACIIE, 

Superintendent U. 19. Coast Survey. 

APPENDIX No. 46. 

Letter of the Superintendent of the Coast Sumlei to ihe Secretary of the 
Treasury, transmitting the report o f  R. D. dutts, esy., assistant in the 
coast survey, wit?c sketches o f  his survey of Fort Point, at thc entrcrnce 
to San FranciSco bay, and of Alcatraz, or Bird island, within the bay, 
proposed as sites fbr light-houses. 

COAST SURVEY OFFICE, 
February 13, 18B1. 

SIR: I have the honor to transmit a report by Assistant R. D. Cutts, 
of the Coast Survey, with sketches of his survey of Fort Point, at the 
entrance to San Francisco bay, and of Alcatraz, or Bird island, within 
the bay, proposed as sites for light-houses in the bill passed at the last 
session of Congress. The complete drawings which Mr. Cutts for- 
warded by Adams & Co.'s express have not come to hand, but the re- 
port and sketches of the sites, with a tracing-from the chart of the bay, 
which shows the relative positions of the points, will supply the infor- 
mation essential to the action of the dcpartment. When the complete 
drawin,ps are received, I will replace these and sketches by copies of 
them." 

I have examined, and confirm, the recommendations made by Mr. 
Cutts in his report; nor have any facts come to my knowledge from in- 
quiries made of Lieutenant Patterson, United States navy, formerly 
attached to the Coast Survey, who has commanded the m a1 '1- steamer 
Oregon, plying on the western coast, of Lieutenant Bartlett, recently 

, engaged in the hydrogra hy of the western coast, and of Passed Mid- 

recently attached to the Coast Survey, to indicate that the location al- 
ready adopted for lights at the entrance of San Francisco bay the South 

I respectfully recommend for the light on Fort Point one of the sec- 

shipman McLane, secon ts officer of the mail-steamer '' Panama," and 

Farrallone, Fort Point, and Alcatrnz island) should be altere 6 . 
* The drawings were eubsequentlp sent in. 
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ond order, (French system,) or its equivalent ; and for the one on Alca- 
traz island one.of the fburth order, or its equivalent. 

Very respectfully, yours, 
A. D. BACHE, 

StLpe?&tenae?1t u. 6. Coast rsurvcy. 
Hon. THOS. CORWIN; 

Secretary of the Treasu y. 

SAN FRANCISCO BAY, 
Deceinler 27, 1860. 

DEAR SIR: In conformity wit11 your instructions of October 6 ,  di- 
recting that light-house surveys should be my first and immediate duty 
upon arriving at San Francisco, I liavc to report that I have made the 
necessary examinations and surveys 'of Alcatraz island and Fort Point, 
in the Bay of San Francisco, the results of which, and slrctches on a 
scale of m h ,  are herewith forwardcd. 

The magnetic course of Alcatraz island from Fort Point is N. 63 E., 
say NE., by E. which is thc best range for crossing the bar and for 

The Farrallones are visi- 
!le from Alcatraz. The three. localities, thcrefore, appear to be well 
selected; and when the lights we ercctcd, cvery desirable object will 
be accomplished. 

Alcatraz, or Bird island, is a l&qe rock, rising to an elevation of one 
hundred and thirty-five fect above high-water mark. Its greatest len th 

hundred find ninety feet, respectively. The summit is rounded, and has 
a thin layer of soil, the rock itself being eoft, friable, and easily ex- 
cavated; deep water-marks all around the island, and, with tho ex- 
ception of at two or three particular places, thc sides are so precipitous 
that a 1anding.can be with difficulty effected. 

Fort Point IS sixteen thousand seven hundred and' ninety-eight feet, 
or three miles' three hundred and nineteen yards, from Alcatraz island, 
and commands a full view of the cntrance to the bay. The roposed 
site for the light-house is on an elevated and rominent oint, &ne hun- 
dred and seven feet above high-water mark$ and whi% was fornierly 
occupied as a Mexican fort. 

The sites for light-houses are marked on the sketches by a circle in 

assing between Points Lobos and Boucta. 

and breadth arc one thousand six hundred and seventy-three, and B ve 

red ink, 
Fort Point bclones bv reservation to the United States. Alcatraz is 

claimed by purchab fr&n Mexican grants by Col. J. C. Fr6mont. 
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I am, &c., yours, truly, 
RICH. D. CUTTS, 

Assistant Coast Survey. 
Prof. A. Dd BACHE, 

Supwintendent U. S. Coast Survey. 

APPENDIX No. 47. 

Report of A. D. Bachc, Superintendent of th,e United States Coast Survey, 
to the.8emtary the Treasury, correcting importunt errors in the posi- 
twn of the Farrullones and Pomt Lobos, entrance to Sun Francisco Bay. 

COAST SURVEY OFFICE, 
Wushington, April 24, 1661. 

SIR: I have’ the honor to submit the following rcport from R. D. 
Cutts, esq., assistant United States coast survey, correcting important 
errors in previous reports as to the position of the Farralloncs and Point 
Lobos, entrance to Ban Francisco bay, which I respcetfully request 
authority to publish. These corrections are the results of a trigono- 
metrical survey. 

Very respectfully, yours, 
A. D.* BACHE, 

fluperintendent United States Coast Survey. 
W. L. HODGE, Esq., 

Acting Secreta$ of the Treasury. 

~SCI~OONE R BALTIMORE, 
Ban Francisco Bay, February 26, 1861. 

DEAR SIR : Under the liead of the ‘6 Farrallones,” in the sailing clirec- 
tions for the western coast, it is stated that- 

“The southeast inlet is the largcst of the group, and is distant from 
the fort, at the mouth of the harbor, twenty-eight miles, and bears from 
foil; S. 6 8 O  W., time. 

In the next edition of these directions the distance may be stated at 
29.9 miles, and the true course from fort S. 76O 12’ W. 
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Adoptin6 for the starting point the latituclo and longitude of Fort 

Point, as  given by Licutenant McArthur in the ublished "tables," the 
latitude of'the South Farrdlone becomes 37O 41 37",instead of 37O 36' 
30" : and the lonrritude of Point Lobos (thc most western cxtrernitv) 

P 
1220 29' 47", insread of 

Prof. A. D. BACHE, 
S,iiperintcndwlt IT. 

. I t  

122O 27' 30". ' 
Very truly, yours, 

R. D. CUTTS. 

APPENDIX No. 48. 

Report of Limtenant FVasliiiigtou A. Bartlctt, Ukiied Rtates muy, u s s i s f m t  
in the coast survey, to tlie Szq)eriiitcndmit, on flit general character of the 
coast .f Cal$ornzu. 

WAsflINaTON, Januaiy 6, 1861. 
Sm : I n  nnswcr to your several inquiries of' the 31st ultimo, I have 

the honor to state, that tlic general cliilractcr and configuration of tlic 
coast of California exhibit bold preci itous clifEs, viirinble in height, 
occ~sio1liilly jntcrruptcd by sand :ind s f iinglc benches. In some places 
the shore-liiic, evcii wlinrc fkcclceil by cliifs, is also'n iht  sand-beach, but 
in such CILSCS nilrrow, and cntircl 
On all parts of the con'st vessc 1y s miiy apprcmcli within a vcry short 

distance of the bcach, without sncountcring any dangers not visible to 
thc cyc, exccpt that of being hove upon thc bcacli by the swell, if the 
Giiling of the wind should leiive the vcsscl becalmed. 

The hill-tops arc gencrirlly rolling, but at tiiiies present long ranges 
of slightly inclined lains, or tables, partially covcreti wit11 gigilntic recl- 
woocl timber. WiL oilts and ricli gr:Lsscs arc abundant on d l  tho l i i ~ s  
and fbrest opeiiinw of the coast raugc. 

The islands wTiic1i lie off die coiLst betwecii Capc Conception and 
Sail Dicgo arc not yct detcrniiiicd in position, with any vcry close ap- 
~ X X X L C ~ I  to accuracy. Thcy are largc mid conspicuous objccts to tlie 
ni~~igtltiori in clcar wcntlicr, Init rcquirc niorc tliorougl? csatninatidn 
and dcterrnination. Thcy iirc as follow : Saiita ~ Z O S ~ ,  or Migucl, Sal1 
Bcrnnrdo, Siiritn Cruz, Sillnt Nicholas, SiintiL Bnrbiu-n, Snilta Cittnlina, 
San Clcmcntc, or Snlvido~, Snn Juan, :~nd the Coronndos isles. 

Several of tlicsc islands hnve islets in thcir vicinity, and there are 
rccfs and dctnchnd rocks reportcd in scveral placcs witliiii tlicir rnngo. 

TVlietlir~ thcse rcefs itntl islets are tho wme, being various1 p l ~ c d  
by nnvigiitors :issigiiing thcni orroncous positions on thc cru (ir e charta 
of'thai coi~st, which hiivc bcon in gcnerul usc by tlie coixstcrs, or whcther 
tliey arc inorc numcrous nnd danyxons than thvy ;tppcnr on thc gcncrd 
charts of'the 1atc.et publicnt ions, is yct to bc iisccrtillncd. 

Il'Iiere is no purt of the coast of the Utiited States tAat requires ai2 imme- 
diate a d  thorough exuniimtion with all tAc means at the command oftl ie coast 
BUrVey more t?ian rliat part itLcludccd letweeit Jfontercy and Snn Digo. 

Our lntc rcconnaissancc to thc iiorthward sliows how indctermina;tc 

w i ~ h c d  by a full tide: 
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have been previms authorities, and how very much superior it is to 
previously conceived notions. 

To the southward and eastward of Point Conception the islands of 
San Bernardo, San Miguel, and Santa Cruz form the western border of 
the Santa Barbara channel or sound. This is the route of the coasting 
trade and Pacific mail stepmships generally. 

The.light-house proposed to be erected on Cape Conception will be 
of‘great benefit to this trade. 

In consequence of fogs.and haze, the cape (which is bold, and clear 
of &an er must be made, in order to shape a course with certainty 
throug !A t e channel or sound of Santa Baxbara. 

The island of San Bernardo lies nearly due south of Cape Concc tion, 
distant 30 miles, “Sari Mi uel” 33 miles SE., (compass,) and “[anta 

Barbara. ’ 

The coast is clear of dangers, both on the main land and the eastern 
shores of the island. refer to take the channel, in conse- 

north of San Nicholas. There is no doubt such do exist, and are as yet 
very uncertain in position. 

The light-house for Cape Conccption should he RS near the shore as 
possible, having re ard to height, for sea view. This light should be 

A position can be had for Conception light which will not require a 
tower higher than those on Nave,sink. 

Be inning with the light at the Farrallone, off San Francisco, as n 

Monterey a revolving light. 
Cape Conception a fixcd ‘‘ 
San Diego a revolving ‘ I  

As the above will all be m i n  sea-lights, they should be of thc first 

All other lights which the future wants of commerce may require in 

R,espectfully submittcd by your obcdient servant, 

Prof. A. D. BACHE, 

Cruz ” 33 miles ESE., an fi eleven,miles south of the anchorage of Santa 

quence of reported reefs and shoa f s, to the wcstward of San Miguel and 

seen ten or eleven P cagues, and be of the first class. 

fixed T: ight, I would recommend the following order to the southward : 

Navigators 

class. 

this district will only be secondary or local lights. 

WASHINGTON A. BARTLETT, 
Lieutenant U. 5’. Navy, and Assistant Coast Survey. 

Biqerintendent U. 8. Coast Survey. 

APPENDIX No. 49. 

Letter qf the Buperintendent of the Coast flurue9 to the Secretary of the 
Treasury, communicating a letter from Licut. W. A. Uurtlett, U. S.  N., 
agsktant in coast survey, dutz1L.g to IJLC commerce of the Columbia 1Zicer. 

COAST SURVEY OFFICE, 
. Fchuay 26, 1661. 

A, Bartlett, United Gtates navy, assistant in the coast survey, enclosing 
SIR: I have the honor to send herewith a letter from Licut. Wadh’n 
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list of vessels which have crossed the bar of' the Columbia river during 
the year 1860. I respectfully request that it may be communicated to 
the Committccs on Finance and Commerce of' the Senate, and Com- 
mittee on Commerce of' the House of Representatives. 

Yours, very respectfully, 
A. D. BACHE, 

&upwintendent Coast Survey. 
Hon. THOS. Corwm, 

Secretary of the Treusury. 

NAT~ONAL HOTEL, WASHINBTON, 
F c b w q  24, 1861. 

DEAR SIR: 1-hcrcwitli enclose a list of vcsscls which have crossed 
the bar of the Columbia river, Oregon Territory, during the year 1160. 
I rcceived it this evcning direct fiom the Unitcd States collector at 
Astoria. 

By this list you will perceive that ivhilc the large number of 1GO 
sail-of ships, barques, bri s, and. steamers-have safely crossed the 
bar of' the Columbia river &ring the year, no-less than one hundred 
uiid forty-four sail have eqtcrcd and de nrted by the ncw, south chan- 
nel, which was survcyed by the late Lieutenant Commanding W. I?. 
McArthur, U. S. N.., and myself, under your direction, thc past season ; 
the chart of which IS now being cngraved. 

This list of vessels embraces a fleet of over eighty thousand tons 
burden, which in one year have,entcred and cleared at the custom- 
house at Astoria, without ;L solitary nccidcnt or loss of one dollar to 
owners or insurers by the passa c of the bar. 

port of equal commerce can show such an exhibit. 
Of the sixteen passages made through the old north channel, all but 

thrce werc inadc by stcam vessels, which fact has fully demonstrated 
two things : Jirst, that ihe prediction long since made, that stcmn would 
certainly and safcly open the navigation of* the Columbia, and, sccoidly, 
that our reports of the past summer, that the s o d &  cliiznnel is tho lrr(ic- 
ticnl comineizictl cliannel of the river, arc fully established to bc corrcct 
by thc showing of the Iilots ; they having taken one hundred and f o r t y  
sail of sailing vesscls t k rough the sout l~ c/iannel, .while only j b u r  havc 
passcd through the north channel. . 

Since the publication of' our sailing directions in Junc Inst, ten sailiiig 
vesscls haw passed t l m u d  the south clianrd without a pilot! 

The pilots have t;&m 1'74 feet draught over tlic bar of the south 
clianncl. 

In vicw of these f;Lct.s, and niy cxpcricnce of thc wants of the usual 
aids to commerce on this river, 1 have been adclressed by a large num- 
ber of the shi~~-inr~stcrs and owners of vcsscls trading into the Colum- 
bia, to ur c upon the proper dc cLrtmcnts of the overnmeiit the n&- 

the buoys, already provided by act of Congrcss. 

It is very doubtful whether t 7 le commcrcinl statistics of any othcr 

ccssity o P hastening the work of!uilding the light- k iouses, and pltlcing 

Also, that the growing commerce of the port of Astoria dernands nn 
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immediate appropiation for a custom-house at that oint, in order 
that the public business may be properly transacted. I {ave the honor, 
therefore, to request that copies of this communication be transmitted 
to the Secretary of the Treasury, and thc Committee on Finance of the 
United States Senate. 

In this connexion I may also mention that I was this day informed 
by Mr. Preeton, surveyor general for Oregon, that in consequence of 
the ublication of‘ my re ort, made to ou in June last, of the safety 

Louis at once took risks for the river, at thc same. as for San Fran- 
cisco. This is thc direct influcnce of correct hydrographical infor- 
mation. 

Sir, I have the honor to be, with high respcct, your obrdicnt servant, 

Prof. A. D. BACHE, 

of t B e south channel of t P le Columbia, t E e insurance companies of St. 

TVASH’N A. BARTLETT, 
&ut. Com’g U. 8. N., and Assistant Coast Sumcy. 

Superintendent Coast 8umqj. 

APPENDIX No. 60. 

Lcttcr of the ~S’upcrintcntEent o f  the Coast Smmj to  the Sccrrtary o f  the 
Treusiirj, communicating information relating to Trinidud, Humboldt, and 
Sun Diego bays. 

OSSIPEE STATION, NEAR ALFRED, MAINE, 
8eptcmhcr 29, 1861. 

DEAR SIR: The fdllowing information in rcgnrcl to Humboldt harbor, 
Trinidad bay, and San Dicgo harbor and its ap roachcs, has bccn 
received from Lieutenant Commanding James A f den, United Statcs 
navy, Assistant R. D. Cutts, and Sub-Assistant A. M. I-Iarrison. I 
would respcctfiilly rcquest authority for its publication: 

Trinidud and IIumboZdt buys havc been surveyocl, and the ellarts will 
be ready to forward b y  the first proximo. 
convenient nnd safc anchorogc during six months in the ymr, and wi 1 

, bc found by vessels that have suffi:rcd from the sirontr hc:rd (nortlicrly) 
winds t1mt prevail along thc coast, a comfbrtable liarrior of refiyc. 

Huml)ol~lt bay is, I think, the third harbor on t h i y  crnst; it is six- 
teen milcs long, and from thrcc-qu:irtcm to four or five milcs wide. 
The entrancc 1)otween.thc brcnl<ers is ncnrlf straight, but rnther along 
the coast; it is : h u t  a mile long, :inrl two Ilundred motrcs wide, 
between tlrc eightecn-feet curves on eitliu sidc,witli twciity-ouc feet ;it 
low water on the bar. It is perfectly :tcccssible, cxccpt in very hcnvy 
.weather, when, I am infbrrned, the sen bredis entirely across the 
entrance; but we had no trouble in gctting in, ;md bcat out aginst  
very light Rir, with little or no tide in our favor. ’SVc lmve rrlade a 
ver careful exnmination of it. 

&a Diego bay.-From the pcrfect sheltc~ it affbrds from all winds, 
and the depth of its wetcr, Snn Dicgo bay is considcrcrl, ncw to Sari 
Francisco, the best on this coast. That such a large volume of water 

Tlic first-named is 
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should have such n smnll outlet is soincwhrrt rcmarhblc, as is also the 
very singular nutural brwkwntw, Ballast point. 

The Port La Playa IS situiitrd an the westcin shore of thc bay, about 
one mile and thrce-quarters fi.om tho entrance. Thc anchorage is in 
1,ctween nine ond ten fittlioms. The custom-house is placed here, 
nnd it is oLso the place where the intiil-etcamers etop Ail excellent 
road lends from La Pli1y;l to'Olcl Pnn Diego, which i R  it sintill town of 
a, fbw ndobe houscs and u r i t ~ p p ~ o d ~ i ~ b l c  by water, evw .in botits. 

ycur old, is situated on ti pliiin, at the 
bilsc of tlic hills, on the cilst sitlo of tlic bny. It consists of a ~ 'CW 
American-built houscs, i t  nd LL lnrgc ~torchousc for tlir quiirtermaster'a 
dcpartment. The Unitcd Stiitt's militury depot is estabhshcd there. A 
channel runs in a. curve from Lit L'layr to New Man l l i~go,  itiicl vessels 
caii ctirry &om six to iwv(~ii fittlioms watcr. Both New Sezn Dicgo and 
La P1ay:i. we depenclent upon tlir: river st Oltl San Dicgo fbr their 
\Viit.or. Between the ahow-iiiLmcd chnnnd ilnrl Old San Dkgo are 
litr w flats, Inostly C O V C ~ C X ~  with ~ R L P Y ,  t t ~ d  prirttly bare i i t  lo\v tide. 

khe  most importtint subject, h v c v c r ,  connectcd with tllc bay, is tlie 
etlect of tlie dcbouclicii~ciit of tlie Sit 11 Dkgo river-bringing with it, 
when high, (in the rainy so;isoii,) greilt qunntitics of s ~ d  directly into 
tlJC cl~aniicl. 

It is bclicvcd, and n p,a,rcntly with renson, thtit unltw the course of 

I I ~ L V C  the effect, 1 think, of riot oil1 7 cut tiiig off co~ninunicrr.tioii with New 

appears th:it nothing I w p  1 IN> hay nprri but tlie gmit ;imouiit of' wutcr 
flowing in niid out :tt thc riiLrro\v (Wrirric(> ; i111(1, w l i ( ~ 1  t l i ~  a h i l ~ i i d  is 
closd, the groatcr 1)iirt (ti' 1 1 1 ~ '  1)iiy is cut off; 1~i1~iiig ill1 iiis&icicilt 
amount to kec A bar ~ o d t l  doubtlossfor111 I L C ~ O S S  
tlio mouth, an s tho bay will gr~~dii:illy fill up. 

Thiit the river does b:.ing s m d  iiito tlw 1m.y i9  itsSCrtd by tlic drputy 
collector of this lace, iind otlwrz; \?rho have the ni(uiis ot' knowing; 
ttnd, further, it is?cnowii tl i i it  vcwrls nt one time could iuicllor in False 
I~iry, but tlic river Nowing into it tlwtroycd it 1)y filling it with sand ; 
and it then turned its coursc into Sun Dicgo biig. 

If such be the fticts-and 1 scc no reason to tlouLt them-the oiily 
This. is 

an cxcdlcnt litirbor, :ind ii J loss ~ o u l t l  bt: z;(;v(qy-Iy fi. iy t. iigilin* 
rciiicdy for thc evil I s  to tuni tlic river inlo E'irlso b:1 

Itespectin 7 the tidcs, hlr. Grily givcs thc avcrt~gc :is sis j'eet, wldch is 
np rosimate P y correct. 't'lie pilots tell ine that the tidcs \w;v in their rise 
wi s fall fkom nine fbct. (*ping-ticlcs) to tlirec :ind a hdf'duriiig tlic yew. 

About two-thirds of tlic wiy fi.oiii the I'lnya to the end of Ballast 
point is a shod, hnvirig nine feet of water at low tide, but liitely dis- 
covered. 

&riliw dircchn,~ jw rcC7n Dicp.-Vcssels in sight of' the const, and 
roaekng Stin D i q p  from the norlh, will observe tin opening in the E$[, and the uppemuncr of t in  inliind bay. This is the '4l"nlse port,'! 

and must be avoided. 1niincdi:ttely north of 6 '  Fdse ort" coinmences 
u table land, about four liundrcd and fifty fcet hig ! , and astending 
aouthwardly aix or sevcii inilrs. The cxtrcmity of' this table-land is 
called h i n t  koma,, qil forms the entraiice to tba b~r'hor of s#n,Diqgp; 

New Sill1 Diego, now tibout 

the river be chiligd, t r ic cliitnnel will be ultimiitc1-y filled, which will 

'I'own, but. d s o  of dcstrnyirig , t  i IC? 1)ity ciitirdy :is 11 hnrI>or; for it 

the t~ritriillC(~ cl(liisn 

34 
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Those bound from the southward will first sight the group ‘of high, 

rocky islets, called ‘‘ .Los C~~ronudos.” From thencc to Point Loma the 
3 E., and the distance fifteen nautical miles. On a clear 
oronadoa” will serve as a landmark and guide for vessels 

coming from any direction. 
Steer right through the kelp, giving Point Loma a berth of one-half 

mile, and in a few minutes you ,will open Ballast point, a low beach of 
shingle stones forming a natural breakwater. Tlicn round u pdwnlly, 
until you bring Ballast point in range with the easternmost I! ouse on the 
Playa, and Le u c q  cttrcjul not to o m more of the villitgq.; otherwise YOU 
will be too far to the east a n 8  in danger of getting aground on 
Zuningo shoal. The breakers show its position. During the summcr 
keep as close to the hills, on your port side, as your draught of water will 
allow, as you will then be able to lay on the wind right up to Ballitst 

You can carry four fathoms within a ship’s length of the oint. 
%ee on the above range, and, when up with Ballast point, steer Sirect 
.for t K e Playa, and anchor a s  you please. 

Inside of the breakwater, and about two hundrcd and fifty yards 
true north of its extremity, is a shotdl spot, with twelve f k t  water at 
low tide. The shoals on the starboard hand areqplain in sight, cxccpt 
at very high water. 

The channel, 
however, is buoyed. From the Pliiya to Ncw Town-four miles clis- 
tant-you can carry six fiithoins of water. A mile or two beyond New 
Town the bay becomes shoal. 

oint. 

Beyond the Play%, the shoals are casily distinguished, 

Very respectfully, yours, &c., 

Hon. THOS. CORNIN, 
Bccretury of the Treusvry. 

A. D. BACHE, Si~wintcnJent.  

APPENDIX No. 51. 

Sailing directions for entering the Columbia river CIS fw US the Itmbor of 
Astoria, 1.J Licutcncuit C’ornmaudiwg tV. l’. McArtAur, Chited ij’t‘tutee 
navy, assistant i 7 ~  the cocrst survcp 

It is best, under all circumstances, to have n pilot; but should it be 
necessary to enter the river without one, the directions for the north 
channel are: First, bring Sand island in r ; q c  with J‘oint Ellicc, and 
stand in towards 6and island, passing the south end of thc north 
breaker. When Cape L)isappointrnent and Lending-in cliff’ are in 
ran e, haul of€’ towards tho cape, kccping Leadin 111 cliff’ in rnnge 

on towards Baker’s ba until the second island in the bay can be seen; 
then keep 06 and, wit ii 1 the second idand m d  cape in range astern, it 
will prtss clear of the north part of’ the middle sands. As soon as the 
lsoundinga shoal on this course, keep off towards Sund island, and, 

cloge by the east end of the IS and, get the beacon on thc? island 
witha uee on Cape Disappointment, (which is trimmed up 

unti 4 nearly abreast the capc. Give the cope n sinall E- crth, and continuo 
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like an umbrella,) nnd, with that range astern, stmd on up the bay until 
the custom-house is on with Young’s point, when haul to tlie east, and 
keep the last range on till near1 u with Young’s point. Pass along 
the south shore, runnin by the %ai, until up to Astorin. 

north 40° east, true,) md Point A? tuns on the oak, which can be seen 
east of Point &lice, cullcd “Jim Crow,”’ fupon which there is a 
notable tree,) nearly in runge; the vessel will be thcn on the bar in the 
south channel, in the best water. Steer for the bcacon, taking care not 
to sa to the eastward; rather kecp closc to thc brealrcrs on the S a i d  
islant shore. Pass close to Sand island, rind fill1 into the range of‘ tho 
bcacon with the triniincd trec on Cape Disappointment, unrl proceed 
as already directed. 

Tho 
last of thc cbb-tide is preferable in either channel. 

f ‘Po enter the south c 8 in-nnel, btin the beacon on Sand isluiid to bear 

The best time for entering is on the first or last of thc ebb-tide, 

APPENDIX No. 68. 

TIUCASUILY DBPABTMENT, 
Jidy 21, 1S61. 

Srn : The*enolosed’ Icl ters from the. COll€Xtor of 8rt?i ~ijr&I1ciscol re- 
questing that buoys be placed over two siinkc~i rocks therein nicntioncd, 
are transmitted fbr your views on the sul$ect. 

You will pleuse return the letters with your report, nncl if nny re ort 
shall have been nmle to you by the officers oftlie coast survey in Gal- 
ifornia, I will thank you to fhrnish R. copy to the dcpnrtment. 

Very respectfully, your obedient servant, 

t 

w. L. I-IODC:E, 
A&g Secretary of tlte Trcusury. 

Prof. A. D. BACHE,, 
8 q ~ e r i i ~ c d a n t  Coast Stirerg. 

2. 

COLLS c TOIL’S 01.. I~ICSE, c us T~M-HO~HS, 
8uv6 FrtnplcUco, Jum 7, 1861. . 

Sra: I have the honor to enclose n copy of a Iettcr I havs addressed 
to the Hon. Stephen Pleasouton, Fifth Auditor, rcquesting authority to 
procure two buoys to place on twa sunken rocks, very dmgerous‘to 
vessels navigating tlrc ,waters of this bay: I t  is of‘ grcat importance 
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$%at these dangerous rocks should be indicated to navigators ; and I 
trust the re uisitc steps may be talcen as' promptly as possible. 

I. have 9 t ie honor to be, with great respect, your moat obedient 

T. BUTLER KING, Collector. 
f i n .  THOMAS CORWIN, 

Secretunj of the 17rcusury, Washington Crty. 

C ULLE c ~011's 0 17~~- ,1  cut C US TOM-HOUSE, 
Sm flrumisco, Am 7, 1860. 

SIR: There arc iwo sunken rocks in the straits between the b:iys of 
San Francisco aiid S m  Pablo, which tire w r y  dangerous to navigttion~ 
being directly in tlic track of' vosscls navigating these wators. A qdi- 
cmtion has been Inidc to me to liave buoys jluced upon them, i d !  tlie 
o&cers engaged in thc const survey arc rea y to place buoys wlienevcr 
thcy can be procured. Uiidcr tliose circuinst;mces, pleiisc iiutliorizc: 
mile person .to procure buoys to niilrk thcse dangcrous hindrunces to 
navigation.. 

Very rcspcctfidly, your obedicunt servant, 
'l'. BU'I'LEH ICING, C'oZltc/or. 

Won. STEPHEN PLRAHONTON, 
F$?L Aiditor,  Treasury Dqmrlmcnt, IVushi?igtoa City. 

4. 

c. f?. STATION, BIT. ~?IAEASAN'J', bh., 
July 28, 1861. 

SIR: I have tlie honor to acknowledge tlic receipt of your favor of 
the 21st instant, mlrjting to buoys to be placcd u on two sunkon rocks 

information corr~muiiicated to the siipcrintcndcnt by the of5ccrs of the 
survey. 

In reply, I have the honor to statc that Licutennnt Com1n:liiding 
Jas. Alden, U. S. N., assistant in the coast survey, arid chief of' hydro- 

raphic party on the wcstern coast, under datc of' June 14, infbrins nic 
&at he has received nunimous applicatioiis to place buoys on the In- 
vincible and Plossoni rocks, in the tiarlm of' Ban E'rnnclsco, and that 
h"c considers it very necessary to the safkty Of navigation that buoys 
should be placed upon thosc dangers. 

Fully concurring with Lieutenant Alden in his opinion, I wwuld re- 
spectfully recommend that tlic necessary means may be fiurnishcd to the 
collector of the port of San Francisco, or to tlic superintendent of thd 
coast survey 'f funds the department ma huve available for tho 
purpow, tu have ' t11.h~ uoys procured and plauei 

in the bay of San Francisco, and requesting to P E f'urnished wit11 tlic 



s. Doc. 3. 8 
I roturn> herewith the letters of Mr. Icing, the collector, a8 you re- 

quest. * Yours, respectfully, 
A. D. BA4CHE, Strperi~mident. 

&n. w. L. HoDaE, . , e  * 

Acting Scoatciry of the l’rcust6rt~. 

APPENDIX No. G3. 

. . APPENDIX No. 64. 
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coast survey office-the wreck of the steamer Jefferson, and her aban- 
donment after survey, at Port Desire, Eastern Patagonia. 

The whole of the circumstances are described in the 1 
tenant Commanding F. K. Murray, United States navy, a copy of which 
is herewith trmsmitteil, together with a copy of the report. of the officers 
who made the examination of' the vessel at Port Desire; ancl recom 
mended her abandonment as beyond the means accessible for repairs. 

Such was the violencetof the storm to which the vcsse1,was cxposed, 
that there appears more cause for thankfulness that the lives of the of- 
ficers aad crew were prcscrved than of regret ihat the vessel was dis- 
abled. ' The commander, and his officers and crew, appear to have 
done all that was practicable under the circumstances. 

I transmit herewith a copy of the letter of Lieutcnnnts Alden and 
Jenkins, recommending the sending of the Jefferson to the western 
coast; and of that of Lieutenant Cornmanding R'Zurray, in reply to in- 
quiries addressed by me to hiin before leaving port. The department 
will se0 from them that the best professional advice was had before 

the western coast, and that shc was fully equip- 

eceived advices of the arrival of the officers and 
in the United States. It will be seen that their 

return may soon be expected, and that such portion8 of the mnchin- 
ery of the steamer as it may be possible to ship will be brought with 
them. 

Very respectfully, yours, 
A. D. BACHE, ij'tipmhndcnt, ti. 

Won. THOS. CORWIN, 
& m u l y  of the Treasury. 

2. 

Letter of Lieutenant Commanding E: K.  Mwrraj, Uaited 8tutc.r navy, to 
SiyerintendL.Ilt of Cocittt Sttrvey, rcpmting tlie lovs oĴ  the Coast Survepi7rg 
&earner Jefw8m. 

U. 8. S. STEAMER JEFFERSON, 
Port Dcairc, Euad Patagouia, June 3, 1861. 

SIR: It  becomes my unpleasant duty to inform you of' the disasters 
which have befallen the Jefferson since leaving Montevideo, aud driven 
us into this port, a complete wreck. After our sailing, the weathcr 
continued good until the 23d ultimo, when its threatening appearance, 
and the low state of the barometer, gave warning of a heavy gale. 
It overtook US upon the 24th, from the northward, und as it increased, 
all necessary and usual precautions were tuken to make the vcssel 
secure; the to -gallant yards and mizzen-topmast were sent upon 
deck; the hatc R es battened down; relieving tnclrles hooked, &c.; n ~ i c l  
until the mornin of the 2&h, the steamer scudded safely before tho 

which.ha 4 ed on that day to WNW., iond .blew with tcrri 
ce, raising a mountainous, irregular, aiid cross sea, which 
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atmtly threatened. our destruction. To keep allend of this, all sail 
that could be cn.rriec1 in addition to full stenm was necessary; and nt 

she hnd on the close-reefed foresail ; close-reefcd 3 o’clock, 
mqjntop-aai , nncl reefed fore storm-staysail. At about that time, a 
hea$y cross sen from the northward broltc over the port-gangway, and 
threw thd vessel upon her bctirn-ends, when slie instantly broached to 
and lny cxposed to the heavy soit following us. I was on cleck,,as I 
had been, without interruption, d u r i n g l b  gnle, and immediatcly guve 
the order to let everything fly but the staysnil sheet; and quiclcly after- 
wards, findin she did not recover, that the sea continued to break 
over her, a n i  the vessel to settle, to cut nwny her masts. To &e 
proniptiwas m d  coolncss with which this order was obeyed, we are in- 
debted for our lives. ltclieved of the masts, she righted and fkll off 
b&re the wind; but, for some inoments before their firll, thcre appeared 
n o  ei~rthly ho e tliirt the vtmel could rcinain above water a minute, so 
fitst and fiir fictil she scttled into the sea,. Fortunately, both masts fell 
clear of the wheel-houses, but fbr Rome time we 
fiiry of the wnvoe;, uiitil their rigging could be 
wheel. This nccoinplished, I directed. the 
low stcrtm and the rect’ed spnnlcer, the only sail left; for, fortunutely, 
the mizzen-tna& was retained wlicn the fore rtnd main fell. 

At about six o’olocl;, while laying to, nnother hoavy sea broke on 
bond, on the port-bow, m c l  swept fbrc nucl uti, staving in the bulk- 
lieads of the engine-roorn, whccl-houses, &c., uqtl curryin 
ing-wheel ovcrbosrd. This shock strriined the steamer’s 
fiom bow, to $tern, and she afterwards worked and 
that I wits apprehensive she would brcnk in two. Assoon as the hutches 
could be o ened, I ordered water, provisions, storm, everything thnt 
could possi t: ly be spard ,  to be thrown overloard, which was done 
with cxcellcnt effect ; but, though relieved, the workiiig of the vessel’s 
frame continued to such n de ree that it iip eared doubtful whether 
s h  could hold togcther to rcnc f i port. To a cf d to our misfortunes, the 
vessel had bcgun to leak badly ; the bilge-pum s, choked by tlie coal, 

of the amghus had sl.a.rted from the hull, and, though instantly secured 
by chniii, were momcntilrily expected to broalr down, and under full 
steam could tnnke but six revolutions. It nppeured that nothing but IL 
miraculous interposition of Providence could snvc us, aiid we have 
grent cause for gratitude that this was accorded us ; for in  a few minutes 
afier rhc shock which disabled the vessel, the wind hnulcd to the south- 
ward und westward, and begtln to die nwny, and the sea to subside. A 
coiitirnrrincc, of the gide, or t~ntnother of even ordinary strength, before we 
roached here, woultl have cnused our dostruction. We continued to lny 
to until noon of‘ the zcith, whrn wc found ourselves, by obervation, dis- 
tnnt 110 milos froin Scn Bear bay, bcnring 8W. by 8. The sea having 

one clown, iind 0, jurymilinninst been rigged, I steered for that art, 
gut,  owing to tlie state of the c in g incs and Iiull, our progress \vtu 8 P ow, 
and we did not arrive until thb 28t11, in the afternoon. Ye 
brought the vessal to this port, (which is in sight from Sen 13 
finding it to bo better protected from tlie gnlerl which prev 
Bemom 

p‘ m*’ 

would not work, (no unuommon occurrence wit R them;) and tlic frames 
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I omitted to mention that, at thc time of lier rrczident, the JefErsoo 

had but seventy ton:, of coal on board, the deck-load taken on board 
Montevideo havjnq been consumed. 
After my anival in port, the disablcd state of the vcssel became 

with me a, matter of painful consideration. J hid hoped that she mi@it 
be repaired so as to continue her voyage ; but on a close examimtion 
the painful conviction forced itself upon me that to ittcnl t it would bc 
to incur an unavailing and fruitless experm:. TIE vcsge F is evidently 
shattered fore and aft, continues to lcuk bndly at her anchors, droops 
folwilrd and aft, and prescnts every appearance of having ~ F O I W D  
axhidships. 

In my ophion, and in that of the officers, as contained in their report, 
an iron vessel cannot bc cxtensivcly rcpuircd out of dock; certainly 
not by heaving down, in any port of' thia rock-bound coast-ex osed 
to boisterous weather, heavy seas, and a risc :ind fall of tide o P over 
twenty f'kct. I have directed a survey upon tlic hull of thc steamer by 
the engineer and other ofiicors attached to her, and herrwith enclosc 
their report, in which I feel it a duty to those whosc livcs arc intrusted 
to my charge to coincide. As tlicy considered thnt  the necessary 
repairvcantiot be made out Of dock, ilnd thc vessel utterly unwaworthy 
in her present Pitilte, as whcther wo rcturri or go forward, proceed 
north or soutli, tlierc lies before us a diingcrous and ternprstuous coast, 
I see no a1tern:itive but, to ado t the ununimous d v i c e  of the ofiicers 
under my coinrii;ind, and abanr P on tho wreck. I have thrrcforc directed 
the machinmy, boiiers, &c., to be rcmovcil, ~JIK~, with whatcvcr other 
governmcint property c t t n  br: shippcd to advmtagc, intend to plilco 
them on board a vessr.1 now loading her(. for the United Statcs, and 
expected to sail in a month or six weeks, should no earlier opportunity 
offer. 

Within twelve milcs of this port, on' Ycnguin island, is a settlemcnt 
of guano gatherers. The gcntleinanly proprietor of thc islund, Mr. 
Powell, has liindly offered us overy as~istancc in his power, a M  will 
provide provisions fbr tho crew during our stay. 

In conclusion, sir, I nccrl h a d y  say thttt 1 abanrlon this vessel with 
feelings of dcep regret, but with a consciousness that my duty requires 
it ; and that during tho perils through wliich wc h;ive pnsserl, no effort 
was wanting on the part of myself' and oificcrs to secure hc.r silf'cty and 
that oflicr crew. I talte pleasure in bringing to your notice the exccl- 
lent conduct of' :ill under my command during the trying scenes of' tho 
late gale. TO their firminass, cooIness, nnd prompt oteclience of order#, 
at a. time .when death appeared inevitable, we owe our livrs, and tho 
overnmipt whirt has bcen saved from the wreck. For seventy*two 

fours all hands were constantly on dcd; at the Rumps and bailing, 
without rpst, drenched by the sea, and bcnumbecf y cold ; yet all did 
their duty with u-courage and n~anlincss to which 1 am prodd to betir 
tocitimony. I would particularly mention the conduct of' Mr. Gnrvin, 
the engineer in charge. His gallantry in perilling his life in the wlicd, 
hwld on1 by the engine, untl on which the sca W ~ L S  constilntly braak- 

c 7 ear it of'tlie rigging of'the wrcclr ofthe foremast. I niii  happy 
that no livcs were lost, though sevcrul mcn were scvcrely iqjirred 
the gale ; but I regret to infbrm gou of tlie death of Lewis IUL 

I shall also return in her with the olficers and men. 
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'D umore, (Inhdsman,) of Wilmington, Delawnre, which occurred sud- 
tlenlv on the 21st ultimo. 

1 ;in, very rrspectfully, yours, &c., 
F. K. MURRAY, 

Lieutenant Conimanding. 
Prof: A. D. BACIIE, 

Superinteiidclit Coavt Suwey, WasAitgton D. C. 

3. 

Letter of Lietitenant Conimandiig Murray, U. 6, N., to the o$cms df tks 
J@er+wn., ovdcr i y  a report oj'the i?ljlLrics s u ~ t ~ i ~ d  u d  the course io IC 
pursued in velutiou to Acr; and their reply. . 

. .  u. s.  EAME MER JEFFERSON, 
Z'ort Ihsirc, J*tcitc 3, 1361. 

GJCNTIJ~BMEN': You will hold a survey upon this vessel, and report to I 

me what injurics liavc been sustaincd in 'licr 111111 nnd cngiiies during the 
reccnt gale of the twenty-fifih ultinio j' whcthrr slir is now in a situn- 
to go to scn, or can be repaired RO 11s to enirbl(: her to do so. If*iu your 
opinion stic is unscmvortliy, oiicl cannot bn repiiircd Iiwc, you will 
pleiuw stnto wlint coursu it would bc mod  ;iclvantagcous to pui*sue with 
reniird to her. " 

I am, respocthlly, &e., 
1'. K. MURRAY, 

LicutenaZnt CdmniaiidiTg. 
Acting hinstcr C. W. PLACE, 
Passed Mitlshipmun W. H. WILCOX, 
Passed Miclshipmnn G. CILLEY, 
Passed RIidvhipman D. P. bfCCoRICLE, 
First Assistitnt Enginccr 13. F. G A ~ ~ V I N ,  
Second Assistant Engineer R. H. LONG, 
~eccind Assistant Engineer W. ;NONES, 
Third Assistant Engineer W. H. I ~ U T I X E R F ~ I ~ D .  

U. S. STEAMER JEFPERSON, 
Port Dcsirc, Jiiiie 3,  1661. 

SIR: In complinncc with your ordcr of June 3, we htive held R 
survey u on this vesscl, and report the injuries'sust~~incd in her hull and 
engines s uririg the recent gale of the twenty-fifth ultimo, a s  tbllows, viz : 
.She droops on starboard bow rind port-qu;vter, llas the nppearancc of 
being logged, which opinion is strengthened by her working and labor- 
ing very much in a. sea-wny. 61ic malws twenty-three or twcnty-four 
inches of'watcr per day, fiom which wc col~eluda that some rivets on 
the bottom have stnrtecl. Fore n n t l  iniiiumtLst gon0, and jib-boom gone, 
with their guils and rigging, Dccks droop und le& fore nnd uR; all the 
joiner's work on the forward und after-guards g a m  W heel-liouses 
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and port hammock-netting partially carried away ; also f?teering-wheel 
and engine-room bnlk-head stove 111 ; a bad leak on the starboard bow ; 
first cutter’s phnlting stove off; upper halfrports and binnacle gone ; 
the shi steering wildly, rudder is supposed to be ifijured ; dock pump 
flanoh K, roken ; outer frames of the engines work three inches, and en- 
gines work fore and afi. 

We do not consider her in a situation to go to sea; neither can she bo 
repaired so as to snable her to do so without being clocked ; ,and in our 
opinion she is unseaworthy, and cannot be re aired here; and, in duly 

should bc taken from her, and, with the ship’s company, emharked on 
board some staunoh vessel tri return to the United States, abandoning 
her much-wreclred hull and leaving an agent in charge for further in; 
Ptructions. 

bound, we unhesitatingly agvise that a11 va P uable property or1 borzrd 

We arc respectfully, &c., 
C. W. PLACE, 

WM. H. WILCOX, 
Acting Master. 

Pwed Midshipman. 

P m d  Mihhi2rnan. 

Pussed Midd@mun. 

.&%st hsirtunt Engineer. 

Second Assistant Engineer. 

Bccmd As&tunt Engineer. 

Third Assistant Engineer. 

GREENLEAF CXLLEY, 

D. P. McCORKLE, 

BENJ. F. CARVIN, 

ROBERT 11. LONG, 

W. H. NONES, 

WM. H. RUTHERFORD, 

Lieutenant Commanding F. K. MURRAY, 
Commanding Uriited &ate8 &cutearner Jc$ers#n. 

4 

Report of Lieutenunts Commanding Jumcs Alden and Thornton A. Jcnkinns, 
ti& regard toj i t i tess af eteamer JeJierson for hydropaphie party on westcrn 
coast. 

UNITED STATES COAST SURVEY STEAMEIZ JEFFERSON, 

SIR : We have respectfully to report, in compliance with your in- 

1. That the steamer Walker is not adapted to hydrographic service 

2. That the Jefferson may lie rendered fit for that service, and may 

3, To prepare the Jefferson to proceed with especlition to’the Pacific, 

Baltimore, Octobm 17, 1860. 

structions of the 16th instant, on the points contained therein, viz : 

on the western coast as an efficient steam vessel. 

be sent safilyunder sails to her destination. 
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it will be necessary to haw the wvliecl-houses and wheels taken down, 
and the arts so fitted as to’enable the engineer’s crew on board ta 

4. It will be necessary to convert the Jefferson into a barque ; lier 
fixe and mainmwts.occupying , the same sition QB \at present, and R 

spctnker. The fore and mainmasts and spars to be of the proper di- 
mensions of n eailin vessel-of:lier tonnage. 

will be required new boilers, new bilgc uucl fbrce-punips, and the nLb 
cessary connexions to be made to the ncw boilers. 

6. It will require from six to seven wceEs to construct the boilers, 
and from three to four weelts to put them in their places and fit the pro- 
per connexions. 

7. The Jefferson can be masted and riggt?d in a month from thc t h e  
the ordcr may be given, if attendcd to by a coinpetent and zealous 
officer. 

8. It is believed the engines can be thoroughly overhauled and put 
in complete ordrr ibr nny service connected wiih h drography, em- 

of ................................................ $1,4500 00 
Probiible cost of boilers.. ........................... 8,000 00 

Amount.. .................................. 9,600 00 
9. The whole amount far preparing the Jefferson for the 

voynge around Cape Horn may be assuincd at about. .. 4,000 00 

Muking the toto1 expense.. .................... 13,600 00 
10. We would call your attention to the estimates, &c., appenclecl, 

11. The crow can dismantle the vessel after reaching her destination 

12. ‘1‘0 got her ready fbr steaming it will require about fbur week’s 

13. ‘rhe carpenters of the vessel could replace the wheel-houses in a 

Very respectfully submitttd. 

replace t R em in the space of three to four weeks’ time. 

small mizzen-mast, placed just forward oft p” le cabin bulk-hcnd, to carry u 

6. To make the B effcrson an eHjcient steamer surveying vessel, tliere 

bracing the recommendations of‘ the engineers itppen c r  ed, for the sum 

-- 
upon which we have been compelled to rely’in a great niettsurc. 

in ‘about three dilys. 

work by her engineers and firemen. 

few dnys, the mat,erials being prepared hore tbr doing so. 

THORNTON A. JENKIN8, 

JAMES ALDEN, 
Licutmant Commodi?ig nid Aaxistant C w i  8wn.e~. 

Lieutmant Commanding and Assistunt Coast S~nvey. 
Prof. A. D. BACIIE, 

8ul)erintendcnt U, S. Coast &mq, W’usltiiigton, D, C.  
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Beports of Licutmant Commanding Muway, U;litcd State8 n t q ,  to the 
h’tyH:&ndent of the Comt Aurvq, in relation to theJtness of the Jcfimon 

for*uotpge to, und duby on, western coust. 

WASHINGTON, D .  C., Pcbruary 20, 1861. 
SIR: In reply to your inquiries in relation to the surveying steainor 

Jefferson, # # % #  # # # # 

* # I rcspectfully state that, the trial of her boilers and 
machinery hilving been mpde at anchor, I can answer generally that 
they worked during the greater part of a day to thc entire satisfaction 
of myself and engineers, and that the latter officers were of opinion that 
no further trial would bc ncccssary bcforc proceeding to sea. 

In casks and tanks, tho Jefferson carries about 3,600 gallons of fresh 
water, sufficient, at thc ordinaiy rate of consumption, for about thirt-y 
days. The conclenscr recently fitted to one of the whec4-houses will 
yield a supply equal to the daily consumption, and will enable us to 
kee the casks and tanks filled, adding thereby to the vessel’s stability 

Eight tons of coal can be stored in the bunkers; when these are 

say, until all the stores are on board, whether or not it wi be pruclcnt 
to do so. . .  . . . .  

I-Ier outtit in every pirt,icular is good; so also are her spars, sails, 
and rigging. Three months’ provisiclns for her crew have been put (111 
board, which will last four months, adding thereto thc undrawn rations. 

Never having been at eca in tlie Jcffimon, 1 cannot answer positively 
in regard to the fifth query, but may say that I see no reason to doubt 
that she will be perfectly safe at sea, aid believe that her machinery 
bas never been in so good condition Sor service, tis now. Most of her 
firemeri are good mechanic:, and will be aldc, with the means ;at their 
di$postd, to make any repairs (in caw of mishap) which can be .effected 
at sea. 
Ir # # # * # # # # 

unc P er sail. 

filled, I K ope to bc. ablo totalic twantymorc on deck in ba. s. I caniiot % 

I am, sir, very respectfully, your obedient servant, 
, F. K. bIURRAY, 

, Lieutenant‘ Coinmailding rSteamer Je$erson. 
Prof. A. D.  ACHE, 

h’uperin~mdmt U. 8. Coast 6u1-v y, Wutshington. 

- 
1 .  

PHILADELPRIA, I;’Clrua~j 28, 1861. 
SIR: At thc request of Mr. Alden, who wislicd to witness the per- 

formance of the Jeiitcrson under way, I rnadc a trip in her to Ncwcastle 
on the 2Gth ingtant. IIe has, I prceumc, inforrncd you of its result, 
which was perfectly satisfactory, oxcspt in one articul~tr-the large 
consuin iion of fuel; it having bccn consumed at t f e rate of ten tons per 
day; f enclose a report of the engineel in charge, recpmmending an 
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alteration which will tend to econoinise it ; and RS time WRS not allowcrd 
to coinmunicate with you, I have authoiized~'t11e work, which will be 
coin leted to-morrow. 

d t h  twenty-six pounds of steam, ma king. twenty-one nnd n liulf 
revolutions per minute, thc Jeffimon came up from Ncwcastle at the 
rate of ten knots er hour, against wind and tidc, and showcd rnorc sta- 
bility under sail t an I lind cx ,cctcd. Tlic wind bcing fresh arid flawy 
from northwest, gave an escc lent opportunity to test her cupncity to 
curry canvuss. 
# # + .  # >  * I  # a a b  a 

'1 ! 

I am, sir, very respec!tfully, your obcdirnt scrvant, 
FRANS. KEY MUHRAP, 

Lieutenaiit Cbmmanding *f&'tehmer Jcff.e?ron. 
Prof. A. D. BACHE, 

APPENDIX No. 66. 

Rcport to the assistant in &orgc of the Coast S r w q  Oflcc q?t the cloctrot 
t y p i i g  opeimtion~ OJ t ~ e  ~ o i r s t  ~ ~ u i v e y ,  by & o q p  Muthio?, ciecr.ro(ypisr. 

ELECTROTYPE LABORATORY, COAST SURVEY OI+VICE, 
Washl'iigtwi, Nouambe~ 29, 1661. 

DEAR ~ I R :  Jri compli e with your request, I prcscnt tlic f'olloming 
rcaport of' the electrotypc art tis now practised in this ollice. Most of 
the npparotus nnd procmscs Ilcrc usctl nrc' cntircly new. 

To clearly exhibit the ridvi~iituges rlerivcd f'rom their introduction, it 
will be ncccssary to coiisidcr tlic scientific priiiciplcfi involved in the+ 
use, and also to take a cursory vi& of tlie history of tlic elcctrotyping 
art. 

The art of working mctuls by electric currents is of very rcccnt 
iiilroduction; and, although IC has izdvnnccd with great ra d i t y ,  it is 
yet, .perhaps, but in u. stritc of infiiricy in its rq)plicrttions, itllc I of' crudc: 
ness in tlic inodes of conductiiig it. 

Tlic ekctro-de mition of mt~trdlu \VIIS obsr~rvcd by most rsperimen:- 
ters with the vo i taic battery. As early as 1804 clcctco-gilding hitd 
bccn successfully practised ; but tlic idea of mnltirig c;utinp by elec- 
tric cnrxcnts does not seem LO have occurrcd to any one prrwous t~ the 
introduction of Diniicl's battery, to which elcciro-casting is incidentid, 

After tlic introduction of Daniel's battcry, it simultaneously oCciired 
to several crsona tliut elcctric currc'nts mi lit bc usrcl to inakc custings 

tions to this effect are about till that cnn be attributed to the r i d  
claimants for tlic invention of electro-inctallur y; for ncithcr the En lish 

Yet to Jacobi an 0 Gprncer is due the morit nf having called public' 
attention to the subject ; fbr in doing that, they hwc conferred bentfifs 
on the world greaterg perhaps, than by malung bn origiiial discavery. 

After the publications of Jacobi and of Spencer had cullcd the attcn- 

of u liner 1 iiid t lmi were obtuincd by nic ci ting and pouring. Proposi- 

nor Russian philoso her rovcnled. what ha (T not h e n  known be 41 orc. 
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Gon of the scientific world to the new art, the rinciples involve 

methods to be ibllowed for 
became the study of several itlent philoso % ers, who disclo 

taining regufine metal. After this, 
Electro- 

of typ, aad wood cuts, (electiwstereotyping,) were soon extensively 
practised; but ,the copying of the delicate touches of the copper-plate 
engraver (the electrotype pro er) wu8 beset with difficulties. On ac- 

of its being destro ed in the attempt to co y it, and the uncertainty 
as to whether the t f uplicate would have gowfmetallic properties, even 
if the operatar ahould have the good fortune to obtain one, this depart- 
ment of the art, (the first and most beautiful of: Spencer's sugb 

size and value. 

depirtments of ebctro-metallurgy ra idly advanced. 
and the ,multiplication of pages of f etter-press work, as.pages 

count of rhc great value of t B e engraved plate, together with the risk 

was allowed to rest a8 an experiment or bc confined to articles rest*onsl of' s n p l  

clean late of copper, it is obvious that t P ic de osited metal will cohere 
with t l e plate on which it is made, and an el%orately engi:rved plate 

Adhesion of dcpos;te to matrix. 

Electro-meta1lur.g requires that the deposited metal should have all 
its cohesive propcrties. If' such a d~ osite of. copper is made on a 

would thus be converted into a mere m b s  of metal. The electrotype 
art, therefore, cannot exist before 'means are provided for preventing 
this destructid? adhesion. 

Vwious plans for overcoming this difficulty have been proposed. All 
these, however, have a common'feature, which is to prevent the dcposite 
and matrix from touching by means of an intervening film of hetcro- 

us matter. . Smee pro oses to us.e that coating of air which adheres so firmly 
to polished rnett&.(so strikingly exhibited when thc attempt is made to 
wet a polishctl knife-blade.) To obtain the air coating, he clirccts that, 
after evcry attachmcnt has been made to the date, it be plucecl in a 
cool and moist cellar fbr a few days before intro ucing it into the elec- 
trotyps vat. 

Smoke, blaclt lead, oils, and powders, and wax, have also been pro- 
posed for covering the face of the plate. 

The method used in the British ordnance survey is perhaps the bcst 
of all these. The plilte is first well 
oiled, and thc oil well wiped away with soft bread. 'L'he plate is tllcn 
h e a t d  to above the temperature of' melting wax, and a'calre ofwhite 
wax i'essed against. the edge. The oil having removed the air fkom 
the-pftte, the wax will flash over it in m*extremely thin sheet or film. 
All excc3s of wax is then to be wiped uwa with a fine linen cloth, free 
from lint. The plate must be lcit to cool ty efore introducing it into the 
vat. 

T o  smear the face of the finely engraved plate is in opposition to,the 
fundamental idea. of the electroty e, which is that of atomic casting, 

of the graving, thus mutilating the copy; moreover, the fiwe of the new 

. %  
3 

This is coricluctecl :IR follows: 

In the process of Mr. Smee, air bub YJ les will be retained in the fine lines 



So DOC. 80 518 
d from the agitation of the stratum of airswhen receiving 
n of copper. 

In the wa.xing,process it is almost i ossible to free every line &om 
excess of wax. Even days of tediou plication do not issure perfec- 
tion. In addition to the cowscness o se various methods, they are 
extrcmely uncertain as to whether they cffect thc I purpose fori which 
they are applied. 

It was always observed that if the deposited inetol was 7iot dejkic~lt 
in mcchanicnl properties, it stuck very hard to the original, and the 
plates had to be subjected to violent jarring, heating, and beating, to 
separiite them. But if’ the deposited metal was of very fine quality, 
then most likely the deposite wi1s inseparably united to it; lcrom these 
circunnstances attending tho adhesion of the deposite, it occurred to ma 
that, whcn the cohesive. fiorcc.was but feebly developed in the deposited 
metal, thcn the force of cohesion or homo mcous attraction could not 
extend the distance prcsented by the thic % ness of the film of hctera- 

us matter between the. plates; but that \vhen thcse forces mere 
evelopecl, the spheres of’ homopeous attraction of’ each plate 
extend through the wax‘or nir film. 

mny bc proper here to rexpdi that the above views bf adhesion 
have been applied to hother dcpnxtinent of’ elcctro-metallurgy wit 
most griitifying success. . 
In elcctro-plating the clificulty or obtaining a firm adhctsion of the 

film of prccious metid is entirely obviated by making such arrange- 
ments a,s insure n rapid dcposition of highly ductila.motn1 at the monlcnt 
the articlc to be platcd is immersed in ttiq elcctrolype, 

In considering the sticking of the plates, after homogencous attraction 
or cohesion, hctcro~emous attraction or ndhcsion dcmrmds attention ; 
for two similar bo8ies may be separated by n film of’ heterogeneous 
inpttcr, which binds than more firmly together thcin their ptuticles we 
held together by cohesion, as we sec in the use of crinents. 

‘Phis force is very powkrful bctwecn some bodies, while between 
others it is very slight. Air adheres very strongly to metds, as befbre 
referred to; hence a film of air may unite two copper plates, even 
thouqJi t h y  are scpnrated beyond tlie distance ut which cohesive at-” 
traction tu ies place. 

Was is a. comii n ient in cements; its aclhesive properties have 
become p r o w r d f ;  Thcretore a sub- 
stance having a strong nclhesivc attraction for t Y le plates must not be oil 
the fi~ce, and the cohesive force of the surface particles inust bc sus- 
pended by other methods than malting the deposited inetul ‘deficient in 
mechunical pro ertips. 

It wus hop Qcf that a substance could be found that would act uni- 
formly nnd gently on the surface of the engraved bte, and, in dcstroyin 
the homo encous attraction of the surface partic P es, would, by chemic 9 
union wit fl them, form an insoluble and frtabb coin ound, having but a 
slight adhesion to the plate. I was led to select io&e for the experi- 
ment on account of ita sparing solubility in water, its high eqiiivulent 
number, and innoxious qualities. A copper late was well elenlied, 
exposed to the vapor of iodine, and electrotypej; the dcposite separated 

is evidciitjy impro er. 



from it /readily. 
hle success. 

It was found, in cleaning 
vapor, that while one part o 
would tarnish, and hence a 
o ldned .  

This was r 

This led to silvering thc plates bcfore iodizing, which facili- 
d exhibited the action of the niligcn. A silvered 
th an alcoholic solution of iodine and electrotyped; 
atcd froin the matrix yet more readily than before, 
rving better to prevcnt ndlicuion than the ioditlo 

of copper. 
But it was p o n  obsowcd that a h e  prepsrcd on n dull day did not 

nienting it was found thit a platc iodizcd an'd exposed to sdnshinc 
~vould separate with very fircat fiicility; .while 9, plate iodized on a 
rainy day, tind placcd in ti dirrk mom for a fcw hours beforc introducing. 
it into the vat, might stick so hard as to require some of tlic old resorts 
of hellting atid jarring to separate it from the matrix. 

scparatc so rehdily as one prepare( I under a bright sky, and on cxpcri- 

cess of iodizinp and exposingto figlit has now been app 
great extent of fi110ly cngravcg surflLcc, nnd 5n no case 
difficulty been found in lifiiiig one plat6 off the othar when the 
thickness had hocn oltihcd. 
ware that it ~ n n y  be thought; that the io4ine acts only by inter- 

ween the plates; but the qiiiintily of' iodine applied lo a pliite 
iought ibfiuffioicnt to effect it by mcrc ~nf~hiznlcd scpnsatioii 

when we consider thc 1;vri;a quantity of' silex itrld carhon found in ordi: 
nary copper. If' but one ouncc of coppcr bc dissolvcd from a square 
foot &'ordinary plate, R w r y  he;ivy dcposite of irnpuritics is lefi, (some- 

cent.,) and the qusntity of wax which mny be applied to $1 
il to prevcnt sticking, is tan thousid timcs more than tlic 
odine which prevcnts it. 

In preparing our largest PliLtCs, huving tcn square fcet of face, I use 
a solution of' one p i n  OS iodine in twcnty tliousnnd p n i n s  of strong 
alcohol. If ?ne grain of' thc Rohtion is rrqnireii to wet a square Soot, 
it will @e but &ST of a .rain of iodinc on 8: square foot. But ns 

qumtity on a square foot docs not excecd one-hun rc$-tIiousandth part 
of a g+n. . 

Taking the weight of a cubic inch of i&nc at 1,250 p i n s ,  and sup- 
posing that it rcmains on the silvcr surfice in its clementmy state, 
instead of forming iodide of'silver, then we have 1,2GO X 144 X 1OO,OOO=s 
I 8,000,000,000, only onc-ci6rhtcrn-diousnnd-miIIionth prirt of an inch 
for the thickness of' the coating of iodine. Evcn if me suppose that 
the. solar rays decompose the iodide of silver, and leavc the iodine in 
vapor on the plate, it will still be only one-forty-four-millionth part of an 
i n c h - a  thickness to be ttlken w nothing in a mechanical view. 

To test the effect of the chemical method of preventing adhesion on 
the sharpness of'the engraxed lines, on engraving was seven time 
cessively transferred from plute to plate, when the closost imp 
failed to show any inf&ority of' impressions from the lust plate 
pared with those from the first. 

2 tlic iodine evaporates rapiil '? y kith the ;ilcohol, robddy tho &tun1 
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Time and cx lmsc  of clcclro-ca.&g. 

Next in importance to securing n certain and cilsy scpnration of the 
matrix and casting is bringin6 the entirc time and expcnsc of electro- 
typing within the narrowest limits. 

hlr. Sniec ;ind others have shown that tlic quality of clcctro-metal is 
cletermincd by ccrtnin rcliltions bcttvcco tlic rilpidity of forminn tho 
platc rmd the strciigtli of‘ tlic solution in wliicli it is fornird. ~ o %  the 
common operations of the elcctro-inctiillurgist, and tlic improvcineiito 
lie proposes, must conform to tliesc rdirtiolls. 

As sm:d1 quailtitics of clcctricity i1rC eiisily set in motion, small-sized 
clcctro-castings arc rcaclily lniid(! in six or c~iglit tlitvs. T o  midie liirge 
ciistiiigs in LL sliort timc roquircs :L powcrful currcw. T o  accomplish 
1110 corrcspoiidiiig iiupineiltatioli in the efI’cctivc clcctric action has 
pruved a soincwliut difficult matter. 

At the date of tlie “Aide hf6moirc to tho Riilitnry Scienccs,” it is 
stated tlint in the ordnancc survcy oiic ~)ouncl of’ copper W:IS deposited 
in twenty-fim liours on a plntc of ciglit sclu:ir~ filct, tlic I)liites bcing 
macle duciilc (.nough to bcitr Iianirnrring only by coiitinucd irgitation of 
the electrolytic solutions. 

At tliis rate, to I I X I I ~ C  a platc one-eighth of :in iiicli tliicli will rcquirc 
forty-five ditys. SO fiir I itif;miicd, tho iIbovcb ~r f i~r~i i ; r l i cc  has 
not been cxcdlrd, :is to cpx~lity irnd tjmo, on 1;trgc wor I i illiy\vlierc prior 
to being w1t;rinccl irs now to bc tlcsc*ril)cd. 

I lie first and most obvious sugption Sir i i i c ~ i ~ s i n g  tlic rate of clrpo- 
sition is to clilitrgc tlic battcry ; this, liowcvrr, is incitpitLlc 01’ producing 
the dceirccl end. 

T o  prcscnt tliia subjrct in n c l ~ i ~ r  n ~ i t l  si1tisfiIctol.y l~lilnncr, I will 
inrLkc uso of‘ thc ccleb~irtcd fbrl~idii of‘ l’rofkwr O h ,  ~ 1 1 0  deduced 
frotn mnllicinaticiil reasoning,, : ~ n d  ~ ~ t i h l i ~ l ~ ~ l  by oxpc>riinc>rit, that the 
cAcctivo fhrcc of 1 h c 1  current from iitiy biltt(’ry W I Y  dirc~tly ;IS thc clcc- 
tromotivc fbrcc, and invcrscly :IS thc rcsist i111cc oflcrcd to thitt currcnt. 

T o  CXP~CSS tliis, 11c gave t h  equation ii+;.=Q, in wliicli E repre- 
sents tlic clcctromotivc force, or n f i n i t g  of’ ;ic>id for x i w ,  and R+T tho 
resistiiricc io thct curmnt gcncriltd by tl int  fbrcc; It rcyr(wnting the rc- 
sistancc offercd to it from the liquid rontuincd l ) c * ~ w c ~ ~ i  tli(> positivc and 
iicgative clemcnts of’ tlic h t t c r y ,  iind T tlic rcsistiiiicc ofli:rcel by the 
OhJeCt on which thc 1)ilttt:ry is working: :ind Q tlic ilmou11t of‘ work 
cxccutcd, or thc qnntitily of’ the current ~ l ) t i ~ i ~ ~ c d .  

The  resistance of’ coiicluctors hils been fbund to be directly as the 
length, and invcrsdy :IS tlic section. 

So f i L r  ns concerns form of nrrnugcmcnt, E is constililt, for the ma- 
terials used, as it cle c11d3 on rhcir cllci1iicid wliitioiis, Q cirri tlicrcfore 
bc  f i l~ori~bly a f c c t c f d y  by vilryil1g 11 or 1‘. NOW, ;IS 11 rcprcscnts tho 
resistance of thc liquid contilined bctwccn the h i t  tcry @m$, to increase 
die size of the 1jli1tes is only to incrcasc thc scaion of tlic liquid, or, in 
otlicr words, to diminish the rcsist:inco reprcsctitcd by 11. The ex- 

preasion, - 7 - Q ,  shows that, if the rasistuiicc in thc battery is s m d  

rv  

E 

E 
]rl+r- 

35 
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corn arcd to the external resistame, the gain of effcct from cnlnrging 

To deterniinc the relative value of R, as com arcd with r, a battery 
was constructed so as to collcct and tneamre t F le gas cvolved by its 
action. 

The plates were placed iu contact with each other, and the gas 
evolved in thirty minutes taken as a unit of cffect. As in this case the 
current did iiot pass through anything but the battery, there is no re- 
sistance to be represented by T ,  or r in the formula will be equal to 0 

and Q = E = ~ .  
The battery was then attached to a pair of clectrodcs,. in a certain 

solution of sulphatc of coppcr and sulphuric acid, espccially rccom- 
mended by all thc writers on clcctro-rnctallurgy, the nrrangcmcnt being 
such as to produce good metal. The gas now cvolvcd in thirty minutes 
wits found only one-twentieth of the former .amount; hence thc intro- 
duction of the resistance, T ,  had diminished Q twenty times, and 

E 1 E  
To exhibit the effect of R f r -  -20 g, 

battery enlargement, we now haw Q=-- -- If m=1, then Q = . O G ;  

if m-2, Q=.0612; if m=3, Q=.0518; if?n=4, Q=.0624, &c., &c. 
This shows a gain of only a forticth horn doul>ling the size of the bat- 
tery, &c.-an sdvantnge too sinall to repay for the cnlargemcnt. These 
calculations arc in accordancc with cspcrj tiicntal rcsults from Smdl bat- 
terics, but in large ones the necessity of furthcr separating thc plates, 
in increasing tlicir size, makcs thc rcsietancc incrcnsc, instcad of' dimin- 
ish, and there is conscqucntly a loss from cnlargemcnt. I t  is not, there- 
fore, by merely incrcasing the battery surf'acc tllilt the time for electro- 
typing can bc shortened. 

Mr. Smec, the distinguished writer on clcctro-metallurgy, by covcring 
the negative plate of the battery with pulverulent platinum,produced a 
very encrgctic form of' thc jnstruxncnt. When the plate is freshly la- 
tinized, it acts vjolcntly, m c i  throws off the hydrogen in torrcnts. g u t  
this incrcascd cnergy of' the pletc is gradually lost, from the clcctrive 
current depositing upon it impurirics tiom the zinc. 

As this dcpositc has ZL strong attraction for thc hydrogen, it is retnincd 
on the late. The late, being thus cncasccl in air, is virtunlly excluded 

not readily removc this coating of impurity. The plutc can be rcncwcd 
by rc$atinization; but, as this is both tedious and expensive, I was 
.urged to find a mcnstruiim which .i\.ould rcstorc the origii~iil latinum 

solution of pcr-chloride of iron, which almost immediately rcstores tho 
action of the plate. 

The platcs tlrc now daily immerscd in the chluridc of iron, by which 
the tone of the battery is constantly maintained 

By this last discovery, topl ier  with obtaining bettcr solutions for the 
decomposing cell, the time for riisikiiig a casting W ~ S  reduccd; but still 

$he i6 attery plates is but small. 

E 

whcnce T is cqual to 19 It. -- Q -__ 
z 

$+l9' 

from t f o liquid of t F IC battery. The ordinary solvents of the metals do 

to its cnergy. This I attained, at Icngth, by inimcrsing tlic p r ate in a 
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the time requircd for making a platc was too long when only one elec- 
trical equivalcnt was employed. 

The effectivc farcc of one battcry ma be addcd to mother. This i s  

We unite the effective forcc of many battcrics by joining their dissim- 
ilar ends in consecutivc order. As the current in such tin :urangcmcnt has 
to traverse every battcry in thc chain, R will be multiplicd ns niaiiy tiines 
as we multiply E. The formula then becomes Q =->- . When the 

value of r and R arc ncarly equal, and we have battcrics of definite 
construction to work with, it becomes a mattcr of some importance to 
determine whcther we s1i:dl use the wholc galvanic apparatus, as a 
single elcctricitl cquivnlont, by connecting all tlic siinilur pmts of all 
the battery cells, or whcther we shad1 convcrt it into a b:ttter 

airs, in consecutivc order, by joining dissimiliL1. en&. 'As dou ling the 
gattcry is doublinn R, and to double the electrical equivalents is also to 
double R, we sh& increase It fourfold bv thc double arrangement. 

increasinl; E in the formula, and this wi 9 1 somctimcs incrcasc Q. 

ft E 
7L n+r 

E pf 

U 

E 2 6  Instcad of Q = --- we havc Q = -.--. Taking R = r we have 
lEfr 4 R+r 

Q = .GO in the single nrrangcment, and Q = .40 in the tloublc-show- 
ing that we may double the expcnse, and yet mdic thc casting niore 
slowly than before. Conditions as above i~sc of frcqucnt occurrence, 
and a knowlcdgc of thcm without experimenting is of vcry grcat 
importance. 

For R = 10 r, with a single equivalent of bottery, Q = -- -0.0909, 

a For two battcrics in scries Q - = O.1GG. The usc of two batte- 
2-1-10 

ries in consccutive order, as thus cxhibitccl, doublcs 1 hc exp('nsc, but docs 
not double the cffect. A regard fbr cconoiriy pro1iil)its us liom furthcr 
increasing the series. To rcprcscnt tm effect cloublc of '- -- wc have 

1+ro 

&+r 
2E 

2 

-.-- 2 (&.) = a%+? a As dividing R by 2 is doubling tile battery 

surface, wc rnny now makc Q = .183. The gain per cent., now indi- 
cated by doubling thc surfacc, malces it itd\rnntilgcous to indie this 
increase when two consecutive b:Lttcrics are uscd. 

The difficulty of obtaining lwgc flat plntcs of silvcr provcd a serious 
obstacle in effecting uii incrrasc of buttery surfhcc, fix the irrcyplurity 
of the surface rcquircs thc plaic to bc placcd at an incrcnsctl distance 
from the zinc, thereby augmenting It, tlic vcry tliiiig sought to be 
diminished. 

Plates could be madc flat by die planishing hammer ; but the opera- 
tion being cxpensivc, and the platcs continually linblo to accidenls in 
use, economy prohibitcd this mode of limning fiat plates. Thou@ tlic 
plating of' metallic bodies with silvcr hnd bcrn well exccutcd, it had 
not yet been dotermined that clcctro-casting of' silvcr could be exccutcd 



548 8. DOC. 8. 
in a desirable manner, and at a moderate expense a?d trouble. At 
first, every attempt IO make plates weighing 2,GOO grains to the square 
@ot failed, on account of the impossibility of observing Mr. Smee's 
laws relative to E for thc time required. 

But aficr moclifying the solutions of silver, and using a register bat- 
tery, a plate could be made in thirty hours, perfectly fiat, and possess- 
ing tlic mechanical qualities of hardness, elasticity, and mallcabdity, iii 
an eminent degrcc, and not costing over 16 cents per ounce fog the 
making. 

The perfcctly flat plates admit of a very closc approximation to the 
zincs. Their size may therefore be increased to more than twice their 
former surfkc. As hi the doublc arrangement, r is relatively smaller 
to It. 

Important c'hanges have also becn madc in the modes of operating, 
and in tlic-~rrorl,nemcnt of tlic apparatus. It had early becn noticed that 
changcs of temperature influenced the rate of working; and every c-lcc- 
tro-metallurgist knows thc importance of kccping tlic laboratory warm. 

To dctermiiic where and how thc cffcct of temperature took place, n 
battery, at GO depccs of I'alircnhbit, was connected with a wirc 120 
feet long, and cnclosing a ga1v:inometcr. The  dcfection was 40 de- 
grees ; the battcry was tlien cooled until thc tcinpcraturc was 4S0; tlic 
needle was still dcflccted ncnrly 40 dcgrccs. 

This cxpcriincnt indicated that tlic battorics wcrc not grcatly affected 
by ordinary variations of 1cmpcr:Lturc. Ailvililtngc was then taken of' 
this devclopmcnt to secure a rnorc pcrfcct vcntilatinn. Accordingly, a 
fimall room, to contain the battery, was partitioricd of€' from thc general 
apartment by a glnss pixtition, and large OutwiLrd openings rnadc at 
the top and i ~ t  tlic bottom of' the room, to givc a circulation OC air for 
carrying off"thc battery fumcs. 

At the stage of' improvement now dcscril-Jcd, one of our medium 
plates, having 8 squarc feet of' surfkee, could bo rczidily made in from 
8 to 10 dtlys. But wishing to still further quicken tlic process, or attain 
iny first desire-to dcpositc oiic pound per duy 011 the squarc hot ,  with 
:t single equivalent of battery-improvemcnts wcrc again sought aftcr. 
AS thc F, of' the formulik lias been incrcuscd to the p a t e s t  cstcnt the 
cost would pcrmit, and r had been dirninislicd, or the platcs increased 
in s i x  to the gcatcst usefill cxtcnt, it was sought to incrcasc Q by 
tlirninishing T ,  or the eloctrulytic rcsistancc. It was sought to increase 
I Iic conducting power of'the clectrolyfe by adcling casily decomposable 
salts to it ; but with no succcss. Tlic accelerating effixt of tempcrature 
lieirig fbund, as tibovc stated, to bo confined cliiefly to the dccomposition 
cell, it Wi*s evident that by using the elcctrolytc alonc, at a high tcm- 
pernture, a corisidcrablc advantagc niiglit cnsuc. 

To detcrinine thc most ndvantagcous worlriiip temperature, and the 
rceulting p i n  of cffcct, a voltanicter battery was corlncctcd to a pair 
of' clectrodcs, in tlic solution formerly describcd as being gcncrally re- 
commended. Ench electrode had five squarc inches of' face, and was 
coated on tlic back to rcvcnt radiation. They were placed one inch 

vent any Iateral spread of' the current in passing bctwcen them. .rhe 
ftillowing was thcn obtained: 

Prc- apart, and had thin p f iucs of wood bound against their cdgcs, to 
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Battery plate in contact gave 300 cubic inches gas per hour. 
Electrodes in contact do. 216 do. du. do. 
Currcnt through clectrolytc, at 6S0, gavc IG cubic in. g.ns pcr 11. 23.16 

D 0. do. 600 do. 20 do. do. 18.16 
n 0. do. 1000 do. 27 do. do. 13 
D 0. do. 17G0 do. 37 do. do. 8.96 

Thc last column of figures shows the value of the rcsistancc of the 
solution, as comp:ired with R, of thc fixmula. This column was obtained 
by first uniting the battory platcs, and altcrwnsds the clectroclcs. 

From thc above table it appcars that heat may be made to diminish 
the rcsistance in the dcconipositioii cell in tlic proportion of 2.68 to 1 ; 

and the whole rcsistance by 2.28. And as -- = Ztfr-; therefore, by 

heating the clectrolytc, wc mny with a singlc clcctricill cquivalent 
make a platc :is ritpiclly as hy working u t  ntinosphcric tnm era- 
turcs with two battcries in consecutive order, with doublc sur F aces, 
(lbur timcs thc battery and twicc the oxpcnsc.) 

But as Smcc’s laws rcquire that, in forming a platc, certain mu- 
tual conditions of‘ apparatus be maintained, it follows that nltcrations 
in one clcincnt or condition must be attcndcrl by corresponding changes 
in the others. Hcncc, if 1hc tcmpcraturc of tho electrolytc be raised 
to a ccrtain point, arid the npparittus corrcsponclingly iidjusted, it is 
cvidcnt that, to avoid incessant adjustment, the original temperature 
must be maintained. 

Thus, to avail ourselves of thc advnntugcs cxpcrinirntnlly found 
from heating tlic solutions, an appratus  for steiidily rnointniiiiiig a high 
tempcraturc in the electrolyte tlirougli scvcrd successive days be- 
comes indispensablc. 

As the clectrotype opcrations arc not suspeniicid nt night, it is impor- 
tant that the heating :ippi~:~tus diould pcrforni its office for at least 
twelve hours without supervision or rcplenishing its fLcl ; and its action 
should bc sensibly uniform, during ad1 the timc, bctweeii successive re- 
plcnis hings. 

A >eclr of 

co er solutions stcarlily, at any rcquircd oint hctwccn looo cind 2000. 

dto, and returned the oril;inal to thc enpraving dcpirtment, in 66 
hours from its being placed in my hands. This time includcd trimming 
the e d p  and thc preparations to prcvent adhosion. 

Again recurring to Ohm’s formula, thc relativc value of It to r 
was once more expcrimcntally found. This gavc It : r :: 1 : 4 or 
Q=--=0.20, a great irnprovcment as coinpared with thc first deter- 

1 mination of R : r :: 1 : 19, or Q ----=O.OG. I3civing now mado T so 
1+19 

small comparcd with It, thc s i x  of tho biittcry can be profitably increased 
uiitil the rcsult is about 0.24. Moreover, using a doublc arrangenierit 

E 

2 

2 E  - 
lt+r -- 

Such an ap  aratus I have dcviscd, :incl is now in use. 
charcod furnis 1 es fuc~l for twelve hours, and maintains 100 ga t lons of 

Qith the above arrilngcment in USC, I g nvc innde (L large revcrsc or 

1 
14-4 
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of cells with double surfaces, for a double effect, we now have 

2 (m) = ~ = 0 . 4 0 .  As the relative resistance of the electrolyte 
becomes now still smaller, we may yet more increase the battery sur- 
face until the result is nearly 0.6. 

The electliotype has now ceased to be a mcre cxperiment, uncer- 
tain, expensive, and slow. 1 have latcly formcd platcs of most excel- 
lent quality, at the ratc of 3 lbs. to the square foot, in 24 hours. This 
ratc will require but two days to form one of our largest plates, having 
ten square feet surface, and one-eighth of an inch thick. 

Actions in the electrolytic solution. 

The quantity of the deposited metal is governed solely by the rela- 
tions between the quantity of electricity passing through any solution and 
the amount of metal the solution contains. The usual supposition is, 
that the acid of the salt goes to one elcctrodc and the metal to the other. 
It is now ascertained that no such mutual transfcr takes place ; for, while 
the acid is carried to the positive electrode, the metal is not carried to the 
negative electrode. Hence, liowcvcr strong thc solution on commencing 
the process, the negative clectrode, by abstrirctiiig the metal in its vicinity, 
is soon surroundcd with a weak solution. With a simplc wire electrode, 
the exhausted solution surrounding the electrode is readily rcncwed by 
mere difference of spcciiic gravity producing a flow. But, with large 
parallel latc electrodes, this rapid rencwal of* dcnsc solution becomes 

This state of things must bc recogriised in acljusting our battery arrange- 
ments. Electrotypists not aware of’ this fact find themselves much er- 
plexed by fiiiling to accomplish with large platcs what is so casily ir one 
with medals or small plates. 

It would, at first sight, appear that, by strengthening the solution of 
sulphate of cop er, a more rapid supply of inetal to the clcctrodc would 
be obtained. $nfortunatcly, the effect of this is to diminish the solvent 
capacity of the water in the solution for the sulphate formed on the posi- 
tive electrode by the action of the transferral acicl. The grand essen- 
tial in electrolysis is liquidity in the solution. Thus, if’ the uantit of 
free water surrounding the ositive electrode bc small, this e I Y  ectro e is 
soon envelopcd in a saturi1te B solution, and the newly-formed salt remains 
undissolved upon it. This salt, being a non-conductor, virtually ex- 
cludes the electrode from thc solution, and thus inrests the current, except 
when the efflux of saturated solution permits tllc salt to dissolve, and so 
reopens the passage for the current in irregular quantities. From this 
spasmodic action result pll~tcs of copper-sund, or somctinics copper aa 
sofi as lead. 

By applying heat to the solution when this state of things exist?, the 
solvent capacity of the water for the salt is increased, rapid diffusion 
takes place, the salt is carried to the negative elcctrodc, and the cx- 
hausted water to the positive electrodc ; the dormant batteries rush into 
uninterrupted action, and in a short time a plate is deposited, having 
all the hardness and elasticity of hammered or rolled copper. Smeo’B 
coriditions, then, seem to maintain themselves. Tho electrotypiste’ 

1 2 

inipossib F c, and the electrode is soon surrounded with a weak solution. 
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axiom of "work slowly," requires to be reversed into (' the quicker the 
work, the better tlie quality.'' 

Lulomtonj apparcituz, 

Figure I is a. plan of tlic cotist survcy electroty c laborptory. The 

the general litboratory, iInd permits nn cnsy iiispcctioii of the butteries, 
without exposure to tlicir iiumcs. Thr hboratory floor is about six feet 
above tlie ground, niicl slopes inward fioin the sides towircls tlic scut- 
tle 'holes, ?&, h, ?i, h, nrran.gcd for discharging tlic waste liquids spilled 
upon the floor. To ribvi:ite tlie dcleterious cKccts of Nrorliilig on a floor 
saturiitcd with clieniical agents, whcn any solut ions arc s illcd, the floor 

There iirc four bottcry cclls, pli~ccd as indicntcd, U, U, B, 13. A rcct 
tnagular ladiu-rubbor bag, sup ortccl liy :t dccp woodc~i box, contain$ 
thc battery solutions. Ex11 ccyl can contnin iiinc silver uncl eiglit zinc 
plates. A metallic coiincsion unitcs all tlic zjnc {lutes of a cc!l, and 
mother onc a11 the silvcr plates, c used :is an inde- 
pcnrlcnt bxttery, or t ~ o ,  tlircc, or fbur cells can bc conncctcd in con- 
secutive or siinu1t:incoiis ordcr, or all conibinccl into two pairs of' t v o  
j;ll corisccutivc or silnultilncous ortlct, or into one y o u p  of tlircc and onc 
of otic. osition of tllc vcrticill C ~ C ~ O I ~ I ~ O S I ~ I ~  vitt is sl10~1i a t  V, 
axid thnt  of'thc I; iorizontiil v;it at H, S is a l:irgc tub fix ~ i ~ s h i n g  pliltos. 
The tub C colltiIi1Ls ihc solution of cliloridc of iron. Q is thc quicksilver 
rub, a d  W, W, arc ficsli wilter tubs. F is the f'ul.l1:1ct>, :ind d ,  d ,  c, C, 

are 1lciJ.ting tubes connecting with tlic vilt H. 
Fig. 2 exhibjts a cell and its incluclcd plates, with tlicir inodc of sus.: 

pcnsion. 
Fig. 3 reprcscnts thc suepending friime of wood nnd thc attached plate, 

P, p,rcpr(d for iiniricrsjon in tlic vcrticnl vat. 
Fig. 4 shows the vcrticiil vat iind tlic plritcs suspended in i t .  
Fig. 6 rcprcsents tlic adjustable plilte-supporting fiiil11c used in the 

horizontal vilt. 
Fig. G cxhibits thc intcrior arrangement of tlic horizontal vnt, n. blank 

plt~te and ;in cngrl.:rvcd original being in position; also the connecting 
coppcr wires lending to tlic bilttery. 

Yig. 7 reprcscnts tlic 1ic:iting lirnace. Tlic door for admitting air is 
sliown iit Q, aud is so coiincctrcl witli an idjusting c o ~ i p o ~ ~ ~ l  bar of 
iron and zinc ttint by nn acljusting &ew it ciln be i1rriillgCd to regulatc 
the drilu~rlit, opcning or elos1ng the door, thus inaintciiniug iL uniform hetit 
jn the soTution. After ptt ing tlic fire stilrlcd, 1liis door is sc't SO 11s to 
close wlicn tlic solution roaclics a lieat of 160°. In princiylc this fur- 
nace iiJ similar to LL bath-licotrr. A tubulin hclis of lend is coilcd within 
it like tlic worm of'a still, uiid tlic tcrminntiiig brnnchcs c :ind d l c ~ d  to 
tho horizontal vat, thc Lrincl! c uniting the top of' tlic vnt just bclow the 
liquid surfuca with tlic bottom oftlie coil, and d tlic bottom of the vat 
with the top of tlie coil. I-Icncc follows R. circulation of tho solution fiorn 
tlic firnncc at top aid  into it at botlom. 

glazed pnrtitiou, G, b, b, 6, with a door, d ,  scpiirtttcs t P ie biittcry room from 

is well flooded and Itrushed, tlic water passuq off tlirough t P scuttle holes. 

Each ccll cim 

The: 

'I' is a flilt iron t t h h  
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Manipulation. 

When a platc is to be cIcctrotyped, it is laccd on trcstles ahove the 

alkalies and acids. It is then silvcretl, iodizcd, and pliiccd before ;L win- 
dow. A plate ofrollcd cop er an inch lar er than the engraved plate 

until a steel straight cdgc shows it to be plane. I t  is then weiglicd and 
fixed in thc verticd plate fiamc by two copper hoolrs. The engraved 
plate is then simila.rly fixcd in n similar framc, when both are placed in 
a vertical vat antl conucctcd with the battery. 

The process does not go on wcll when thc plates arc vcrticnl, but it 
is necessary to start the castings in this position to prevent dust, motes, 
or specks of impurities, fkom scttling on the face. As thc rolled plate 
dissolvcs, its impurities rapidly rendcr the solution muddy, and endanger 
the face ofthe forming plate. For common clectrotypcs dust or motc 
specks are not detrimcntnl ; but the coast survey coppcr platcs being 
not inferior in fincness of lines to fine stcicl platcs,. tlic effect of impuri- 
ties settling on thc ftice of their copies is to give the impressions a clouded 
appearance. On first immersing thc plntc, the solution should, t h c ~  eforc, 
be perfectly clean. Formerly, aftcr c;ich use of'the vertical vat, it was 
emptied and washcd out. When the, solution hnd deposited its sedi- 
ment it was drilwn off and straincd through very fine cotton. This 
wholc opcration was extrerncly disngrcc:hle, and consumed a wholc 
day ofone man. 

By a simple expedient I have saved the necessity of clcaning the vat 
oftener than once a, month. To guard the new platc fiom specks and 
impurities, n bag of fine cotton is drawn ovcr a slight woodcn fiame, 
which keeps it distended. A n  hour or more beforc the solution is 
wanted, the ba9, with its included h im,  is placed on top of thc solution 
and loadccl with the copper burs uscd to support tllc dato frames. 
The weight causes thc bag to sink gr:idually, filtering t \ le contained 
solution as it goes down. The impurities cunnot wholly choke tlic 
mcahes of the cloth, as a frosh portion is constantly brought into action 
during the sinking. I thus filter thc solution without taking it fiom the 
vat or disturbing thc scdimcnt, saving miich labor, time, antl annoyanca. 

The plate remains in the vertical viht ovcr night, and prcpirations 
are made in the morning to transfbr it to the horizontal vat. Thc fur- 
nace is first brought into action. A new plate of blank coppcr, an inch 
larger than the m h x ,  is flattencd on thc iron tablc, ant1 bolted to the 
cdges of wooden bilrs by platinurti bolts, for thc pur osc of: prevcnting 
the plate fiom sagying tlovmwnrds when supported P iorizontnlly. The 
platc so nrrngcd is called thc str;~ppcd platc. The coatcd inatrix is 
then takcn from the vcrtical vat, disengaged from its frame, and ar- 
ranged in the horizontal fr:imc. A wooclen wall, nn inch high, then sur- 
rounds tho kite,  and in this ad1 the strapped platc is I ~ i d ,  when thc 

with the battery estnblishcd. The pmitive plate is then tolwn from tho 
vertical vat and its loss of wcight notccl and rccordrd. From thc known 
superficial areit of the matrix, thc quantity of copprr rcquirrd for EL 
casting one-eighth of an inch thick is computcd and recorded. The 

open scuttle holes, ti, h, ?L, ?i, and thorough r y elcaned by washing with 

is then selected, placer1 on t f IC fl:it iron tab 7 c, and bcaten with mallcts 

wholc com L inntion is plilced in Ihc horizontill vat and thc conncxion 
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blank cop cr consumcd in both vats must cqual this amount before the 

rolled copper ant1 roughncss on thc back of the clrctrotypc. After a 
few hours of action tlic strapped pliltc bccomes so loaded with impuri- 
tics that they will begin to drop on tlic clcctrotype ; this plate mmt, 
therefore, bc removed from the vat and a ncw onc iinrncdintely su plied. 

its loss of wcight is found nnd recordcd. By the amount of' loss the ac- 
tion of ttic bnttcries is tcstcd, and it is fburid, if Sinco's laws nre being 
observed. Vigilance must now bc cxcrcistd in watching tlic bilttcries 
and rate of work, and thc power must be vnricd to suit circumstnnccs. 

Thc entire working battcry gencmlly rcquircs rcncwnl once a dity, 
the proccss being conductcd as follows: One zinc and one silver plate 
are talcen from the h t tc ry ;  the silver placcd in the solution of chloride 
of iron, and thc zinc talrcn to the watcr tub oiitsidc tlic door of the bnt- 
tery room, whore it is scrubbed clean with i l  hard brush. It is tlicn rc- 
amalgamatccl at thc quicksilvcr tub, and taltcn back to thr battcry. 
The silvcr platc is transferred fioin the chloridc of' iron solution to the 
adjacent fiesli wilter tub. Anotlicr silver plntc is thcn transfcrred from 
the battery to thc chloride solution, and another zinc clcancd, washed, 
and put back in the battery with the first silvcr. In this manner the 
whole battery cn.n be rcnewcd without scnsibly interrupting its d o n .  

When the loss of weight from the rollcd coppcr in both vilts indicates 
that the required thickness of the clcctrotypc is giincd, tlic plate is witli- 
drawn from the battory, detaclied from its fixme, its bilcl< smootbcd, and 
its cdges filed, until a sc iaration can be made. By separation, the 
original bccomcs libcriltcd, and tlic alto or rcverscd relief' is silverod 
and elcctrotyped exacrly as an original. Thc copy from it, or tlie clec- 
trotyped basso, will, if the proccss has bccn propcrly concluctcd, bc tk 
perfect fac-simile of thc original, and in l i i i r d ~ l ~ ~ ~ ,  ductility, and eliisticity, 
will equal thc best rolled and linmmcrccl or p1:inished copper plate. 

rcquired t Yl iclcncss is reached, allowance being made for iinpuritics of 

Thc dirty platc is then wilshd.ii1 the large watcr tub, and wlicn c: P caricd 

Yours, rcspcctlully, 
GEORGE MATIIIOT. 

Major I. I. STEVENS, 
Assistant in charge of ofice. 

APPENDIX No. GG. 

Report of Licutenmt FVud&gton A. Badett, U. S. N., assistant in the 
coust survey, to the Superintaulent, on the examination of the regs in 
.&ll Gate cl&annel, and chaiiges produced Ilastiiig. 

Naw YORIC, Dcceinber 4, 1861. 
DEAR SIR : In my prcvious rcports on the iinprovcmcnts bcin6 made 

in He11 Gate chnnnel, hy tlic operations of Mons. M:iillcfbrt, fiicilitutcd 
by advanccs from citizens of' New Yorlr, I h v c  cndCiLvorec1 to lccep 
you advised of the progress of thc work, and its nobthle cf€'eccin im- 

I am now cnablcd to lay bcforc you results actually obtained, which 
proving this important channel of ingrcss to Ncw s orlc harbor. 
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have substantially im roved the navigation of the “Gate;” reduced tho 
risk of passing throu8 R it; and which will very considerably modify tha 
sailing directions which appear on the first edition of the cdast survey 
chart of Hcll GCL~C, and its approachcs. 

Referring to the reports made to you b Lieutenant Commanding 

Lieutenant Commanding D. D. Porter, on the 30th of October, 1548, 
the great advantages which they so ably discussed, and so confidently 
expected would ensue when the effort should bc made as proposed, I 
am ha py to say are now bcing realized. 

the exertions of Mr. Maillefert and Mr. Eben Meriam, bascd on those 
reports and surveys, have most conclusively demonstrated to me--so 
far as the work lias progressed-the clear perceptions of those able 
officers in their suggestions tor the improvcmcnt of the channel. 

It only requircd Mr. Maillcfcrt’s effective incthod of overcoming the 
local difficultics involved in any attack on Pot rock to make the work 

The first in order, and the rincipal obstruction in Hell Gate, is Pot 
rockc, on which I found but cig P at feet of watcr at low tide; the average 
depth, however, was about ten feet; the rock at thc least depth being 
about six feet square, deepening to fourtecn feet on the east and west 
sides, and suddcnly to four fathoms on thc north and south. # 

At haIf tides the depth of water does not increase on Pot rock, as 
tliere is at least a fall of fuur Sect, ancl a vcsscl drawing ovcr eight feet 
must strike upon it. “ A  full-rigged brig struck it three days sincc, and 
went down with a valuable cargo on board.” 
This ohtructloiL once removed, Hell Gatc would be lcss dangcrous 6y onc- 

ha& “and the eddies, which arc now thc cause of half‘ tlie difficulties, 
would in a measure dis;ippear.” 

I hdve quoted as above Lieutenant Commanding Portcr, United Statcs 
navy, lbr thelurposc of saying that his obscrviLtions have bccn most 
fully sustaiiie by the prcscnt condition of Pot r d c ,  mtl that thc vast-I 
might almost say the incalculablc advantages to bc dcrivecl for sill future 
time from the reduction of this rock, cause it to be considcrcd by ill1 
who have occasion to pass through this channcl as of‘ inestimable 
value. 

It cannot now be said that a vcsscl drawing only eight ficct of wcttcr 
will striltc, for t?ierc ure not less t h m  ei Ihtcenfict water on any art of tho 

M. Maillefert will soon havc lowered it to twenty hct, :I tlopth which 
in my opinion is amply sufficient for all the requlrcments of the Hell 
Gate channel. 

The advFLntages dcrivcd from the increased depth of water on Pot 
rock arc as follow: 

1st. Vwscls drawing sixteen feci watcr can pass ovcr i t  with impu- 
nity at any time of tide, and any frigatc in the navy can do so at high 
water. 

2d. The incrcascd facility for the passage of tho rapid current of tho 
flood-tidc ovcr the top of Pot rock prevents that high and violerlt obul 
lition of the water which formerly existed to thc ilnmincnt danger of 

Chas. H. Davis, United States navy, on t K e 16th February, and of 

A c P ose attention to all they suggested as the basis of operations, and 

effective. The results are altogelhcr favorable. # # # 

rock at low tide; and thc prospect isf~ighly fhvor;iblc to thc F elicf that 
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small vessds (though they might not hit the rock itself) which \vera 
thrown within its inthence; whilc it prevents that rii id eddy, or return 

craft” which once cntcred it into the very centre of the “Pot,” and 
then ennulphed them. 

Thc Qangers to be apprehendcd fiom tliesc causes (or if avcrted, 
encountering others in avoiding them) compelled all mariners to so 
direct their coursc through the Gate as to give tlx “Pot”  as wide a 
berth as possible; and this wide steerin6 ngitin produced athcr dificul- 
ties equally attributable to it, but which otlierwise could be easily 
avoided. Licutcnant Coinmanding Portcr justly said that, ( 6  Pot rock 
once rcmoved, Hell Giite would be less dangcrous by one-hulF, and tha 
eddies, which arc now tlic cause of hulf thc diflicultics, would in a 
measure disappear.” 

The sketches which liiivc been furnislied of my examinations of Pot 
roclc, during the progress of its demolition, liave shown tliut it is at a 
incan depth of twenty fcct at low ~ a t c r ,  one hundred und thirty fcet in 
length, and thirty fkct in avcragc width. Bcforc bl;tsting, the least dcpth 
extended over u surfwc sis tcet squarc, whilc tlic iivcrilgo dcpth (oidc 
Lieutcnaut Portcr’s report) was about ten fcct. With tlicsc facts beforc 
inc, I have estimated that not less than (30,000) thirty tliousund cubic 
feet of‘ rock (linrd gneiss) have been brolicll up, and scattered fiom tlic 
upper portions of thc rock, by firing two liundrcd a ~ i d  t\vcnty sub-inixine 
c~iargcs, of one hundred and twcnty-five pouiitls c%ch, zoilhout dti/1i?ig. 
This is equal to onc hundrcd and thirty-five cuhic feet of rock being re- 
moved a t  tach blast ; which calculiitioii agrccs rclllilrltiibly wcll with 
the effect of each blast at Pot rock, and other points whcre I have 
examincd for fhcts. 

If it had required a pound of pourdcr to a pound of rock, it would be 
roccss at Pot rock; for it is not c : ~ y  to conceivo liow this 

othcr mode than that used. ‘l’hc streiiqth of ilic current is iin effectual 
opponcnt to any drilling, rvcn supposing it possible, by successfully 
anchoring n $oat, tlic position could. be mnintained. It was ably at- 
tempted and sij.niilly fniled. The few inornciits at ~lacl i  water use not 
sufficient to fin the drilling point, iind only sufficient for firing two or 
t h e e  charges, prcvioudy tirrangeil for firing, without drilling. 

In another p r t  of the report of Licutcnaiit Cornrriandiiig D. D. Por- 
ter, he stntcs to you i~ follo\vs : 6 ‘  T b ~ e  is a small, though very llil1lger- 
ous rock to tlic southward of Woolscy’s both-house. It csterids about 
fifty yards oqt into tlic clianncl, and i5 coniic~tcd with tlic sliorc-linc at 
low water; On the 
first of the flood, a buoy, let go oppositc ‘Gihbs’s point,’ h c  southern 

rock and Way’s reef, along tho rdge of’tho cddics, and ovcr the 
above-mentioned rock, iiito ‘ Pot cove.’ This linppens LO i t  grcnt 
Inany vessels, and, but for this dangcrous obstruction, t h y  would ddft 
into t i  snfc harbor.” 

I have now the pleasure to report that this rock, so wcll doscribcd 
by Lieutenant Portcr, and so dangcroiis that I have seen two vcsacls 
bilge on it within it single hour, arid still anotlicr rock, which, though 

cwrreltt, which formerly existed, and which threw al P boats or “sinall 

vcry a c)Leap trou f h o m e  obstruction could Iiuvc been so fin- deniolishcd by iiny 

Tliero arc t h e e  Sect of water 011 it at high tides. 

approach to Hell Gnte,) drified rouiid Hidlctt’s point, I otwecn Pot 
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not mentioned by him, lies a few yards from it, ancl nearly as danger- 
ous and destructive, have been entirely destroyed, annihilated Zn rubmurine 

now not less than seven fcet water at low tide where they existed, or 
the usual depth of’ water on the sllelvhg shore-line. 

These two rocks have been, for all the past time, very destructive to 
vessels attempting to pass the south shore, or in anchoring near it, 
when the were covcrcd, which was most of the time ; ancl any vessel 

other of thcm. Thrcc schooners have Lilgcd on them this autumn. 
They no longer exist, and, if nothing elsc had becn donc to improve 
Hell Gale, their destiuction is worth ten times the amount of money 
expended by the citizens in this enterprize. 

Should masters of vessels now desire to anchor near the bluff to the 
southward of Woolsey’s bath-housc, they can do so without the risk 
of* having their keels or rudders knocked out by the current swinging 
them on thosc rocks. 

They can be erased from your ncxt cdition of the chart of Hell Gate. 
Cram’s rock, or rather the rock which lies twenty-seven yurds from 

the end of Cram’s clock, with a clear channel betwecn it and the clock, 
as also “rSculcy rock” and 64#hell rock,” it is hopcd, will be destroyed 
shortly, as they are always dangerous to vessels when the tide is above 
the half: 7’hc same can be said of the rock off “Negro point,” “Bald- 
headed Billy,”* and “Blackwell’s rock.” 

Cram’s rock is in area ten by fifteen feet and ten feet high, (or 
above thc bottom,) and covered at high water. 

A few hundrcds of pounds of powder will rcmok them all, and 
their destruction will save hundreds of thousands of dollars to the 
coasting trade. 

My experience at Hell Gate during the past four months has shown 
mc, in a strong light, (and I desire particularly to call your attention to 
it,) the forcc of‘ the remark in Licutenant Commanding Porter’s report, 
already referred to, wherc he says: “If‘ any attcm t is mnde to carry 

c1e:iring away rocks in Hcll Gate, I would sugGest a close cxamination 
of thc shorc-line at low water. Many rocks will be found to exist of a 
dangerous charwtcr, and they have at different times done much 
damage to vcsscls of light draught.” He might have said, with equal 
propriety, that they are continually doing dumuge. 
M. Maillefert has fired sevcr:tl discharges on the Frying-pan rock ; 

but as the work is in progress, I shall not exatnine it till he closcs for 
the season. 

May’s reef has also been the ohject of attack, as opportunity offered, 
and you have bcforc you my careful examination of‘ it in sections of 
three feet. AS both thcse last,-namcd dangers arc in progress of removal, 
I shall not make further rcference to them in this report. We have 
placed buoys at their cxtrcmities, which indicate their positions to 
navigators, and they arc thus able to avoid thcm. 

I must remark here that I have obscrved that, though most naviga- 

explosions, without drilling, since the 7th of Novcmbcr, an d there are 

once in t hy e Pot Eddy in a calm was almost certain to hit one or the 

out the recommendations that hzlvc bccn frequcnt F y made rclative to 

-- --_--1_ - ~ 

*&moved Doc. 4,1861. 
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tors knew certain marks for acoiding thesc liiddcn dangcrs of the Gate, 
very fcw indeed of tlic many who pass the Gate liavc had any clear 
idea of their exmt locnlities until they witncssed tlic opcrntions thcrc. 

Refcrring a nin to the able reports of‘ Licutcnrints Davis u m l  Porter, 
I can only ;id!, t~int it ap >cars striingc, inrlccil, that t~iis grcilt n:itional 
tlioroughiiuc should haveteen so long nrglcctcd by tlic country; fix I 
cannot liesitate to sny, that it often lir~ppcns that there ilrc not less thnn 
two huidrcd sail of vessels and stcrimors passing, or attempting to PilsS, 
€€ell Gate at the same time, aiirl all in this narrow chniincl of’ less than 
t h e  miles in lcngth. 

A sm:ill rimount of money for la lm and contingent cxpciiscs, or two 
ollicers arid ten men, with bbcarte-LZa?icIie” i ~ t  i~ po\vdcr-mill, arc all that 
arc required to clear the navigation f h n  Govcrnor’~ is1:ind to Throg’s 
neck ; and therc is no part of’ thc navigaLle waters of the Unitccl States 
which requires it morc. 

Thc hippy rcsults of‘ the opcrations in the Gate prove conclusivcly 
what was oiily speculation until :ittcniptcd ; t~nd it is to I)c Iiopcxl t11iLt 
this good work will not stop for wuiit of tlic trilling inc:ins to cilrry 
it on. 

Numerous musters of thc coasting tradc hnvc exprcssd to mc their 
eslrc’mc gratiiicntion in the results rdrcacly obtninctl ; a i d ,  such i s  thcir 
nnxicty to liiive it go on, thrit they would bo willing to bo taxed €or 
ever TIL propriety of tlie worli is too upprcii t ,  in tlic v;istly growing 
cointnerco, by sail a d  steum, of this great city, to rccpiirc any :irgu- 
mcnt in its support. 111 coiiclusioii, 1 beg lcavc to state, tliitt to Ebn i  
Mcriam, csq., is ,justly due the crcdit (and it is not ;I suiiill mattcr) of 
interesting (by tlic u i d  of tlic rcports in the const snrvcy olfice) the 
wealthy merchants of this city in this Inattcr, tind prociiriiig fkoin thcin 
tlic advancos ncccssury for tho cxpcriinciit of’ this atlcinpt iit iiIlprovc- 
ineiit in Hell Gtite. 

I dccm it :11so propcr to St:ltC, tliiLt M. RI:iillefi~rt, tlio ingciiious rmd en- 
terprising operator in siibmariiic bltistiiig w;//ioiit dril/iug, exhibits the 
niost ardent desire to servc tlic public to the utmost of his ability, prc- 
€erring the cl-cdit of success in his novel inodc of oI>criit.ioii t o  iuiy pc- 
cuniury benefit ; :~iid, riotwithstniiding ill1 Iir: lias d ~ i i ~ ,  hc w ~ l  1 ) ~  u coii- 
sideridde /oscr in money, unlcss thc llenefits of liis ciiterpriso s11all suc- 
ccssfully i~ppci11 fbr his reiuiburseiucnt. 

I would rcmtlsk, tbr your infi)rnititioii, that tllc dcistruction of LIie 
two rocks, so troublcsomc on tlic south sliorc, wiis coniplotccl in lcss 
than onc hour’s timc, and ut an cxpcilsc of’ lcss tliijn olio liuiidrcd dol- 
lars eitch. 

I have rcccivcil every ossiblc ussistiliicc! froin Mr. Mori:im and M. 

lik nnd surf‘ bmts from MI*. Joscpli Friill& for d l  iriy cx:~minntions 
under your instructions ; and cannot close this report without ridverting 
to the grcat (~dvaumge, rind most drcidcd cconotnj, in tho uso of Mr 
Francis’s mctallic borits ut ull tiinov mid .ill crll plticcs. 

TTis boats have bccn in constimt use for months, on and around tho 
rocks nt I-Icll Giite, and arc now in duily use, mil p $ c t  order, wiihout 
the eqcnditurc of one cent for rejjairs. No collision (by niiy exertion of 

P ~ S S ~ I ~ C  throu$i thc G atc ii’ tlic cltlngcrs W ~ Y C  rciiiovcd. 

Muillcfcrt,, ;ind tlioir wor Y cing fbrce ; i111t1 tlie frcc usc of two ixic!tulliC 
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thcir crews) with the rocks hurts them, and we have purposcly placed 
them directly over the charges of 126 Ibs. of powder, and blown them 
up with tlic concussion of thc water, without thc slighcst injury. 

Respectfully submitted. 

Prof. A. D. BACEIE, ’ 

Your obedient scrvant, 
WASH’N N. BARTLETT. 

Superintendent, Washington. 

APPENDIX No. 67. 

Report of the Superinlenderit of the Const Szwwy to the Sccrctury of the 
Treasury, upon un examination in rcjrence to a li&-house at Huinboldt 
hc~rbor, Culijbrfiin, mu& 19 Licutcnant CommandL?tg Jumes Alden, Uqtited 
States wvy, assistunl in the coast survey 

COAST SURVEY OFFICE, 
Noveinber 19, 1861. 

SIB : I have the honor to report, in conformity with the law approved 1 

March 3, 1851, and thc instructions of‘ thc Treasury Department, that 
the examination of‘ the necessity for a light-housc at Humboldt harbor, 
C:difbrnia, has becn made, and thc following is the report of Lieut. 
Com. Jamcs Alden, United States navy, assistant in the coast survey, 
by whom thc examination was made. A sketch of the recconnaissance 
is hercwith enclosed. 

“On the north spit I have marked the place where I think the li ht- 
house should bc lociited. It is thc ncarcst point to the cntrance, a n i  is, 
therefore, less liable to bc obscured by fitg; and, with a beacon further 
back, the two would form thc best range to pass between the north and 
south breakers-not that it should bc attcinptcd in the night, unless 
under the most favorable circumstances. As Humboldt is rather out 
of the WiLy of vcs~cls pmsing u and down thc coast, I have thought 

required at that point, a i d  be suficicntly large for vcsscls bound in to 
maintain their osition during the night.” 

of* the third order, with ;i beacon light in rear, to give n range. 
nrtment will decide whether authority exists to 

proposcd The ? eacon well as tlic light-house; and if‘ not, I wou d respect- 
fully request that an appropriation for it may be asked. 

‘I’hc Lowcr of tlic ligl1l~-liouse should be about twenty feet high, qnd 
thc beacon be RO placed that it will bc still visiblc whcn running on thc 
range line. It ~houlcl bc constructed so as to be moved without dilfi- 
culty in case of‘ a change in the interior, 

that a light of the second or t f-  iird class would answer thc purposes 

I concur wit g Lieut. Corn. Alden in the recommendation of a light 

put up the 

Very respectfully, yourR, &c., 

Secretary of the Treasu y. 

A. D. BACHE, Superintendent. 
Hon. THOS. CORWIN, 
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Letter of  he Svperintciident of ~lhe Coast Survey to  Iron. JoscpJt Grinncll, 
o f t h e  Committee on Comnerce, II. 12., cotntnnuviicatiig a report if Licut. 
Burtlett, U. S .  N., assivtunt coust survey, ou the imn~)ortuiice of (L light- 
~lousc c ~ t  fIt4mboiat illlriOr. 

COAST SURVEY OFFICE, 
Ja8iiiiaiy 24, 18G1. 

DEAR SIR : I hcrewith transmit, for tlic information of tlic Coinniittcc 
on Comnicrcc, a report in rclation to tlic importance of il light-house at 
Humldd t  harbor, Califbrnia, by Licutcnant Wasliirgtoii A. Bartlctt, 
Uiiitctl Statcs navy, rnsistniit in the rrconnaissaicc of tlic wcstcrn cw;Lst. 

Yours, rcspcctfully, 
A. D. DACHE, 

Superintardent Coast Survey. 
€Ion. JOSEPH G RINNELL, 

of itbe Commitice O?L Commerce. 

WASIIING TON, Januaiy 24, 1861. 
SIR : For the information of the Coinrnittcc on Conimcrcc of'thc House 

of Represcntativcs, on the importance of i1. light-liousc at IIiiniboZdt 
harbor, Stste of' California, I liikvc to St;LtC, t11it.t H t d d d t  harbor, 
although only discoaered in April, 1860, is idrcttdy a sraport of' grcat 
commcrcial importance in tlic coasting triidc on the wcstcrn coust. 

Hutnboldt hilrbor is an extciisivc s h c t  of' wiltcr, of' good dcpth, ~ L V -  
i u ~  an casily :tcccssiblc clitrancc fivm 11ic sca, of' obout ~ I I C  mile iii width. 

'l'hc bar, having three fhthoms at low tidc, is 011e ~ n r l  a ldf 'milc out- 
aidc of the sand points which fbrm tlic cntraiicc to tlic lii~rh)l*. 

The scit-shorc is  OW, thc scii-sitlc of the hi~rbor bcing 11iLrrolv sand 
points, but slightly clc!vittcd iibovc tlic sea ; a i d  licncc u light-liousc is of 
thc first importance to point out tlic cntrancc rind xopcr bcitrilig for 
crossing tlic bar. Large scttlcments-Humboldt, hurclia, ilnd Union 
Town-have d r d y  bccn estulAislieJ on I - l~ id~~l i l t  bity, tvllcilcc i t  road 
of forty rniles conimunicates with tlic rich and cstciisive gold region of 
thc Trinity a n d  I<liimatli rivcrs. 

The vallcy, which is watered by tlic streams which flow into I-Iurn- 
bolclt bay, is of oxcccdiiig fertility, uiid clcriscly tirn1)crcd with vitlui.tble 
forcst trcxs. 

The  steam propcllcrs from Snn Francisco tn Orrgon touch at Hum- 
boldt, ilnd, bebrc a light-housc ciiii bc built, t h r c  will Iw 11 st.mi-wcc~kly 
linc of StciLmcrs bctwccli Siin Frilncisco and Hul1lboldt. 'l'h best 
position for the town can only bc d c t c r m i d  by a survey of' the 
entrancc. 

Very respectfully, your olmlicnt scrvant, 

Prof A .  D. BACNE, 

WASHlNC~l'ON A. BARTLETT, 
Liciitcnaiit U. 8. N., Assivtuitt Coast 8umep 

Supwintcndent U. S. Coast Survep 
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Errata in the list of Geographical positions, discovered after the report 
was printed. 

I 1  

Nom,.-Discrepancies of 0.01, arising from increasing the last fi ure by a unit, when the 
figure in the third place of decimals was 5, while in similar cases t i e  5 was dropped, are not 
noticed in this list. 

P. 168, stationQuaker, 
P. 169, I' Pocasaet, p, $6 I' I I  

P. 218, I' Mt. Independence, 
P. 304, I' Maulden's Mt., 
P. 324, ( I  smich's Pt. Light, 
P. 372, '' Pt. Lookout, 
P. 374, I' Wolfirap, 
P. 375, 'I C. Henlopen, 
P. 378, '' SouthBjrch, 

It 

column longitude, y d  57.31 for 
6 '  latitude, 07.23 (1 

6 '  longitude, 11.33 
'1 longitudo, " 53.04 ( 1  

6' Idtitude, " 12.01 " 
6 '  longitude, 58.30 " 

longitude, 'I 04.8G I' 

longitude, ' I  24.32 ' I  

' I  longitude, 6' 44.55 41 

' I  longitude, I' 10.51 

I f  

37.34. 
07.20. 
11.36. 
53.07. 
11.88. 
58.50. 
04.90.- 
24 -23. 
45.55. 
08.51- 






