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A report of the superintendent of the ci;ast survey, showiirq the 
progress o f  that worlc during the year ending Xovember, 1848. 
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DECEMBER 12, 1848, 

nro for tho rupotintendont o\ tho coast rurvey, 
Road, and ordcrrd to be printed;fnnd that 2,000 lditional oopies bo printed, 250 o'f wbioh 

Letter from the Secretary of the Trcasuy ,  commui.icating the report 
of the  supcriiitendeirt of the coast survey, showing the progress of 
1hat wcrlc. ' 

TREA~;URY DEPARTMENT, December 11, I&S. 
SIR: I have tlw honor to submit, for the information of the House 

5 of Rcprescntativeb, the accompanying report, made to the depart- 
ment b y  Profcssor A .  D. Bache, sliperintendent of the coast survey, 
showing tho progress of.sair1 work during the year ending Norember, 
1848. All of which is respectfully submitted ,  

, 

\ 

-- i 
I I 

Report of the supskintkllds y, showitig the pro- 
gress of the wo~kJor .  the year ending flovtrnbtr 13, 1848. 

BODIES' ISLAND, NOIITIZ CAROLINA, 
v -. 

JVovembar Id, 1848. 
SIR: I have tho honor t o  .submit to you my report of the pro- 

gress of the surrcy of the coast of the United States during the 
1)i~st  year, to be laid bcfore the President and Congress. In con- 
formity with your instructions, a brief notice is given of the pro- 
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the work for four year5 and a half, inchdink  the surveying 
seafion of 1844. The estimates for tlle next  fiscal year are  sub. 
mitteft a t  the  close of the report. 
The reports made to  ine by the assistants briny the progress of 

their  work, enerally, up to  the first of Noreiiiber, and i n  some 

where they have be tn  employed. 
r)urir)g the p s t  yeilr the work hiIS been carried into every State, 

with one exception, on the Atlnntic and gulf of  Mexico, and par- 
tier :Ire on the  way and under orders fo r  tlie Pacific coast. Tho 
operations Iraw becn in progrcss on thci full scale i n  four sections 
of' 1 L r  coilst, including the  reduction of the results; work ol' verifi- 
cation and  fiiliiig up, arid the engraving of  charts from the bark 
xyork, lias l ~ c i i i  continuetl in a fifth section; the second stagc of 

rogrcss has been reached in a sixth and seventh section, and pre- 
jl\niir~iiry recoliniti8sancL: has been made it1 :in c*ig!ith. Tile work 
has Occi) equirn!ent, a t  least, to  ful l  activity i n  SIX scctions. T h e  
cstiu,ates f'or the  next  fiscal yeilr will furnish work cquivalerrt to1 
t h e  full scale of  opeiutionsin sewn  suctiorirt. A bdse line has been 
rneac***ett in one pcction, ant! two prclitninary measureiileitts of" 
otllcrd made. Six sheets of charts !lave been published, and ten 
others are in thc liontls of the cngravcrs. Thirteen shcets of maps 
ant\ charts have been tlrnxti in whole or in part within tlie rear,, 
exclusive of assemblage maps? sketctiecr, &c. 
Six new dioals hitre been discovered within the soason off Nan= 

iuckrt,  and one in the Cliesnpenke bay. 
I have often introduced in my reports the subject of  tlic relative? 

ecoaouiq of the work, end have endeavored to show:, by compari- 
sons from year t o  year, that  increawl economy is secured as the 
operations are exter!det! iii thc progrrbs af the survey. I t  is, how- 
ever, frequently assumed that a work o f  this kind, conducted upon 
tlic highest scientific jiriticiples, must Le expeaoive, no mrit tc lr  what 
may be its gain in economy in bucctssive yci\rs. It is gencrnlly 
conceded tiiidt t he  survey 3f a n  extended vosst; like. illat of the 
United Stater, cannot be satisfactorily inntie except by the ernploy- 
ment of tlir most refined methods of modern Inathematics and phys- 
ics; and thtse  tuetlrotlzr, it is usunlly euppoocd, ii~ust be costly iti 
tlirir npp!ication. Wlicn a work of this kind is conducteti O I I  I 
suffit:iently large scale to  efl'ect a proper division of labor, i t  is iiy 
no niearis expensive 11% is generally ossumeti, ootwithstniidiiig its 
elaborate character; and it will eve11 bear comparison, in regard to 
cost, with works of filr lower c l a i m  in reference to scientilic IIIC- 
ihntla or results. 

' I ' l i v  operations of tlrc coast survcy a r c  wel l  untlerstoad to be t n e  . 
fo1rc;wing: 1st. A reconnaissance rlctermiues 111e plat1 of t 1 % ~  work, 
the  t i  R s! ran om i cal obsr rvii t i ons fix gr Ogrii 1' Ii i t w  1 I y t hc p s i  t i on o f 

. pli\c*c.s,:rnd magnetic observations ore iu;idu i l r  colillexioil wltlr t l l c ~ t i r .  
A bast: line is riieasured with thc h t  Iri(?;itls wllicli t he  ocieilur o t  
thg  Jay plt'si I I ! ~ ) ;  011 wliicli i\ tri;tilguliitioii ;chti,  with gni!~: t l ! ; t  ! I !  - 

. creasing sit1c.s; thu primary triitngu1;iiion c1rc:clis t!ic rJl$li!:$ I ) :  t i l t :  

scco11 cla r 7 IS 01 It ) 1 c ss t? I ab o 1'21 t c I )  cx (:\I t ~ ( 1  . T 11 c disLi\il c L' s L c\ \t*et* ri 

cases to  the c ? ose of the surveying season i i i  the  different localities 

plnccs irre tliuu.~det~rmincil, the dirsctiw of thc liiics villi tjic meri- 
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without drawin 
h u n d r e d t h  with. Per lineal 
into aqurres,) the cost of the survey ir with  {lie 
topographical drawings, twebity. f!ve i:ctlta, 
($11 25,) and mithoat them ten dolhtrs and  six cents ($10 06) less 
than the maximum paid for the suivey of the public. lands. The 
work thus proves to  have a character in reference to e x p l S e  the 
very reverse of what is  so tne t iws  attributed to  it. It not otlly fur. 
niskes accurate' scientific details and practical rrsulis, but i t  affords 
them a t  a vr:y moderate cost. T h c  relief to  the coast survey n . 
popr ia t ion  by thc tlctail of officers of t h c r  i i r m y ,  does  not secisiSfy 
vary the above rc-sult i n  t!ie yea1 *elerred to, a8 the war h a t i  t i rktn  

all tile liiir oflicers from service on the  work: The  officers of ttte 
navy are employed it1 the hydrogrityhy, and not Irr tlic li111tl work 
which is abovc refrrretl lo, 

T h e  estimates for t h t  p w t  y f  the expenditure cjf the' hydrogrn. 
phy which is derived from lhc  coast survey appropriation, pass 
tllrotigh tlre mine rouliiie as lliosc for the civil a n t i  r i i i l i t o i y  piirtips 
TI)(! pay of tlie ufi;ccrs, ;rnd the piiy and subsisletice of  the ofliceis 
an?  men, are furnislied by the Navy Dcpr t ioen t .  'i'lie suitiber if 
officers and petty officers and meii arc regulated by !lie aamc de- 
paitmtrit, on application from the oficers of the navy coininnniiing 
the hydrographic; 1)artius. These nre t r tmmi t t ed  through the 
superiuilentltnt and Secrctary of the Treasury, LS n matter of form; 
but the jurlgment of the officers is c:onclus~ve with KIAV, iinJ the 
requisitions are  coinplied with or denied, a t  the pleasure of  the 
Secretary of the Navy. "lie 1:iw requires that as inany officers of 
i t e  ariily and aavy as pact i cab le  be m p l o y e d  n n  the work; and, 
independcntly of tlie desire to husbittid tlie direct appropriation, 
which, I cotrftss, is a strong motive with me, and of' the  respect 
which I feel for thc oficeis of both branches of the service, and of 
the grptificution which ollicial or private intercourse with them 
always gives, I am bound Ly the spirit and even by the letter of 
the  law to  apply for additional crficc~s whenever they c m  be w e -  
fu l ly  employttl on tlie work. Ilesicles the regular requisitions for 
the  Iiytlrcrgrophic ptiitirs, the Secretary of the N n v y  has i t  in his 
power,  under the same !aw, to furnish repairs to t h e  coast survey 

. vessels. The liberdity of the  present Secretary,  and of his imaie-  
dialc pretlccessor, bas frequeritly been shown i n  this wity to the 
work. This Yery libcrality has induced ma to abstain froin .formal 
applications for such R purpose, which iu ig l~ t  si'eiii like ti rl irwt 
solicitation from !lie Trcnsury Department, through which my coin- 
municetions take place. I tuuvt be excuser1 from rcferriny here to 
the  very important aid derived from t h e  Trcnsury Department, i n  
the trairsftr, by your rfirtction, to tlic coast survt!y of n part  of the 
stcam vtsseh of tbc revci,ur inaririe, when the us0 of steam hail 
been abi\Iiiloned in  tlitrt scri ice. The inoiltarate speed of these vcs- 
aels is no objrction I O  th t i r  use for surveying purposes. 

Glider the l a w ,  the orgilnization of the coast survey coritciri- 
.p l tr t t~v  tljc eulployment of civilians ant1 oflicers of the wrmy ntid 
m v y .  This tr iple organization biirigs tIic scientific a n d  practical 
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y-and navy to its 
vi1 life than thc 
icld, while cntir 
iority, tlre depar 

in which matters pertaining to the trade, coinmrrce and navigation,, 
of the country centre, in  tire name and by the Riithority of which 

tcncleirt acts. The scientific details, which cnrofu 
he action o f  iniiny minds viewirik tlictn from diffcren 
matiire(], arc  n i n t h  u n i  throughout t31c work, and th 
etjs nccnriling tn R reg r plnn cnrcf\lllj arranged, ant1 
c\v clcfiiiite rt!iiu't. e temporary ulrnracter of ttic 

work is re(:ogrtixc(l as a mrdinnl nciple, n o  pertnnnent corps 
bcing org'~il~is),c(] to conduct i t ,  H urc w1iit:h litis proved impor- 
~ R I I I  i r r  o t b ~ ~ -  i\vorks, R t l d  which 1. doubt not has its influencein this. 
1 ~ ' ~ ~ ~  s('optI is R(fortlptl for R c l c c , t i m  from tlre scierrcc! of  the country 
;it I i i r p ,  or  froilk f?itIler brunch of tlrc i i i i l itnrg or rirt.al servicc, 
rinrler ille Ireatls of their rrspective dcpitttmai)ts, of tliosc whom 
iibilitg, kirowletlge, n n d  opportunity unite iii recommending for the 
stwicc!.  . 

he ~rary  iir  its ncw positions 
iwrtnit, I hoii[a ; \ p i n  tu tlcivc tlic ices upon tiic work of R U C ~  of 
thc R t i i f l  a n d  lirle oificrrra na cnn uitably employed, and can b e  
q)nrt*d frntu their r c y n l ~ r  duties. 

' I nnne.y a tahlc sIra\\7ing thc operations of the scvcrnl partics, the 
names of tilt! chiefs and of their aids, with n note'of the locttlities 
\\.lrvru they hnve hccrr engiigetl during tho pnst season. Each party 
receives its instructions froin ine before taking the fcld, ant1 com- 
municates  inotlthly reports of progress, of the operations directed 
so \ l int  t he  wholc ma - proceed according to R general plnn and 
with Itarmony i n  the Jiifcrvnt partH. The duty of' superintendence 
which in, 1844 occlipietl but *a suidl portion of cnch day whilo i e 

Xns cnpgvcl i t r  +field work hns now incrcnsctl RO as to cngnge a 
large, part of luy time. AIbbongh ( w r y  thing must  be done by 
corrcc;pont\eiice, tho retirement of canip life is so hvorable  to the 
regtiler occupation af t imc,  rrnd so completely excludes d l  inter- 
rtlption, lhRt I f ind  i t  practint~ble l 0  tlevatc ,& considerahle portion , 

of the year to fic!ltl work.  M y  ow11 ficltl duties arc prescntetl with 
Ibosc! of the w h t n n t r ,  in  t h d  ttiblo just reforred to. The work is 
clrirserl under the following gcographicd dtviaions, termed sec- 
tions: 

A R  s w ~ i  $18 tile t1rs;tngt~rneirts 0 

- 

SECTION 1, Frcrm PfiPsnirnquwldy bny to Point Judith,  
SECTION J I .  From Point Judi th  t o  Cnpo H r n l o p n .  
SECTION 111. F r o m  Cape Hcrilopan to  C n y  Hvnry. 
SECTION 1V. From C ~ p e  Hvtrry to C ~ p a  k c n r .  
SECTION V. From Cnpc Fear to the  St, Mnry's river. 
SECTIOX VI.  From tlre St. Mury'ir to St, Joseph's bay. 
FRCT;ON VII, &'!*om St.  Joacph'R bay to Mobile bay. 1 

~ E C T I O N  VIII,  From Mobile ba to Vermillion bay. 

SECTION X, Western coas f the United States. ' 
SECTION .IX. *From Verini on i! ny qtfi Ithe. boundary. 
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t s  for the party 
f tho Secretary 
their inrttructio 

to  avail theinselves of the fncilities recently afforded f o r  the 
transportation of peisone and instruments t o  Oregon, Assistant 
James S. Willinins and Sub-assistant Joscph S. Ruth have been s G  
Iccted as the pioneers o f  the coast survey in that  distant siretior,. 
A liytlrographic arty,  iinder &utc!nant Corninantling W. P. htc- 
ArtJiur, Iias also Eccn orgailised for this service, anti will pt-0biIbly 
h:trc sttiled before this report is rccciveil. I ialte t l i i i  opportunity 
to acknowledge t2ic facilities all'ortletl by the tleprirtments of the 
quartermaster gt*neral and coaituissary generiil of tlrc army, with 
the  approwl  of the Hon. SecretHry of' War ,  ant1 by Rlr,srs. How-  
land and Aspinwull of New York. 

The scasot is  (luring ~vhicli the suryey a f  the  coast can be prose- 
cuted to  best advantage are on ly  well markcit i n  thcir  extremes, irntl 
are matters of' experimcc, the data of which inrist be collectecl I I I I -  
der the actual circunistrtnccs of each party.  The  requirements of 
the different operatioris are so various' that the cxpinrience 01' otie 
party does not apply to tlic case of ;inother; rind tlie i !xpvrici iw of' 
ordinary l i fe  fails entirely to enlighten us, exccpt in strongly mnrk- 
ed cases. A couciition of the ntinospbere which will answt!r very 
wc~ll for tlie I I C ' O ~  sighis of topgrilphy OP t e r t ia ry  trianguliiiion, i s  
not  good thnough for tho lotiger niglitH of the pritriiiry work. 'l'lic! 
clear nights requii*cd for as t ronomy nccoinptmy very  ! ' rquei l t ly  
dajR which arc too hiizy for m i t i n  triciiiguliitiuti. l h t r e i i i v s  of cold 
natl heat, \vhich c a u w  the  \ve;ither to be cotnnio~rly ptoriouric(fii1 d i u -  
ngrCt*iiblc, r a n  bc v t r y  wcI1 bornti, ii  they (Io not i i I f t*ct  thc iiir ~ J Y  
1) ro 11 11 ci rig I at e r R 1 rt! f r  ii c t i 0 n , 11 a x i ri c P s or ni o t i o n . '1'11 e 1, x 1) os  u r 4. 0 f 
the partic% to illncsn results, it' w e  pass 0,vc.r the suffvring unrc~gcinl- 
et!, a t  least in II grcnt loss of tinic to  tlic ivork. T l i ~  inoi i t l i ty  rc-  
ports of' the persons engaged i n  the tliil'ercat scctionsdiow t t ic iir1111- 
ber of (lays wliich they a r c  trblr! to  ciri~lloy i n  difl'crcrit p r l s  of tlic 
year, awl  furnisli B valuable body of  stittistits on this point, a s  they 
accurrulr.tr?. Frrqucnt  corresponr{t.iic.e with t h o b r  cngugi*l! :itso 
determines spcc'dily some ficIierill rules within whicll iiitlivitluiil 
jutlgnieiit is t h c  [:iiitlv. Tilki1il; ~ ] ! I D  c!onlt:tti scctioii (NO, 1.) iitrII 
one of', tho S ~ I U ~ ~ W I ~ S ~ I  111 acotio!ls, (No.  V I 1  I ,  o r  No. !X.,) I I I V  b ~ i r -  
vrying S C ~ B O I I S  srnrcely ovcrliip, i i i i i l  1);irtic.s cilii I)(! t l . i i l i \ fc*rrct l  

froin one of these sections to  the otlicr, w1it.n thv oliicc wo!k rc- 
~ u l t i n g  from the fielit st!itsc)n docs 1iot give frill trcculiutioii I ( $  .tIrrir 
tiiiie. Sott1ctirnc.s tCc ofGce work of the pnrcy thus arcSuii1uliite3, 
alii1 tile transfer froiu rtevtion to scctioil is i ~ u l ~ r ~ ~ t i i c i l l ) I i * .  Xi1 *otiic 
of  tlic new sedions wc i t r t !  riot yet tlioroughiy ti(:quiti11ictl \villi the 
best wotkirig sciisons, aiid i ir utliers, thtsc \';try frola yriir to  yvar ,  
as the winter SCLS ii,  earlier or littc*r, rind is morc o r  I V > S  ~ ~ I I I I ~ I ~ .  

1 endeavor, i n  concert with the chiefs oi parties, t o  select tlic: ilJ6lst 
profitable parts of the year for the fitid! riiitl to  keep t h t .  i ld l ly  il; 
t he  same section or to change it,  a s  circuntstjrtrct*x rrquirc. 

T h e  follo\ving is a suniiilar of the progress 01 the field utrtl otfice 
work of the surrc.y ill its dif ty crent sections sirice Novrirrbcr, 1847, 
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of the  Delawore and Martha% viaeyard, and for corn srison with. 

Buttermilk channel, in  tbe game hahor, and in Hell Gate  and i ts  
approaclrcs. A steam vessel has been used in the  off-ehore vork 
O J  this srction. 

harbor map of Black Rock anti Bridgeport. T h e  druwing of the  
western sheet of the south shore of Long I s l a n d  sound has been 
ilearly corlipleted. The topography for the clrart of  the anchoragns 
of Captniri's island, east and west, and of the mnutli of the Con- 
necticut river, has been d r a w .  

Ttle cngraviirg of' the eastern sheet of TJong Islantl sound has been 
coliip1rtt*d, that of the  tniddle shec!t hus ninde tolerable progress, and 
the western sheet has bceri in  haarls. T h e  engraving of the chart  of 
Huntirigtlon hay  has been completed. The chart  of tlic ancliorage 
of Csrwkin's and Sliefficld islands is nenrly engravcd, ant! Cilptiiirr's 
islfiiitl, east atitl west, l i a ~  been coma~eacccl. The cngrwitrg of' the 
entraacc slrect of' Uclnware bay hcis bccrr C O I I I ~ ~ C ~ C ~ .  The oll'-stiort: 
chart, from Cape Henlopen to Point Judith,  hrls made consiclcrnble 
progress towards coiapletiarr. 

The eastern' shcet of' Long Ielantl sound, the three shtxtu of De- 
Ia\vi.pre bay, the chart ol New London, Oyster bay, and of  Black 
Hock and Bridgeport harbors, have been publistietl, antl Huuting- 
don bay is restiy for printing. 

SxcTios 111. Vcrificatiolr of primaty tria~igulatioti, extension 
of p r i m d r y  R I J ~  secondary t r i angn l t i~ io )~  south of' the Potorirnc a i d  
across 1.0 Washirigton, and rccowwios iwcc  conrirctutl \vitli the la t ter  
wo;  k, have been exrcutctl. T h e  secondary triutcgultrtion of the 
outer shore of' the  peninsula has been co!itinuetl southward into tlic 
limits of Virginia. 'l'hc topogrryhy of the shores of the Great 
ant! Litt le Choptank, and of' ttic iuljacent shores of tlie Clresapealce, 
of the Patuxcnt, from its m o u t h  2,s far as the triangulation cxtciids, 
of t h e  bay in tlie vicinity, of' the islaridN south of Kent islant1,tinrl of 
Cl~rsrer river, has becw completetl. P'c$cctlio~i work on the Pa- 
tapsco is i l ~  ]itogreas. The topogrnphy of the  ocean shore from 
3ndi;ln river to  Sinepiixerrt bay hiis b e w  cotaplctt4. Th! in-share 
/qdrogri!phy outside oi' the perrirlxiila has Lcm carried froin Indian 
rircir In l t t t ,  south of' Isle of Wight shou/; of' the Clresi1penkc, south 
t o  khc line from Point 110 Point to I3loodswor,tli station. A steam 
vessc.1, lo;t~ied by tire Navy I)cpartment, Wi\S used tliiring purt  of the 
s w n n  i n  the \\.orb: outside. Exmina t ions  in relation to light- 
houfcs ha\w bet*n niatle n t  Sand ixlnird inlet antl ut Ulukiston's 
island. 'i'h hydrography of thr: Ortat and Li t t le  Choptank rivers, 
and of the Chewpeakc* bay, near their moutbs, has been complctetl. 
A shoal I1:is been tlisccrvert4 i n  the bay a t  the mouth of the Oreat 
ant1 Little Choptniilr, rtritl the litnits of' ib dangerous shoal near 
Sharp's island have been, for the  first time, well defined. 

T h e  druwhg of  the chart  of' the  entrance to Ches te r . r iwr  (liar- 
bor of refuge) hiis Lee11 mntlc. The drazuirhg of the upper sheet of 
C h e w p e h  bay lras also been in pro rws, ant1 has Leeti sufficiently 

those of former years, a t  the  entrance to Ne'w Yor e harbor; in. 

The  re-drawing of the  middle and westerrl sheets of Lon 
sounci llas beeti made in part, ant1 additions have been inat 

advanced to pass into the hands of t ff c cngraver. The eiigravinL, 
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‘of the chart of Chester river barbor, and of the upper sheet o 
Chesapeake bay hns heen cnmrnenc\ed. Thnt  of the chart  of Pa- 
tnpscc rivcr find Baltimore 11 r (in two sbeets) is nearly corn 
p I et ecl . 

SECTIOK IV. Thc! measuts f a base line in Xortii Carolina 
is in progress. The trimrgulution of Albemarle sound has be 
completed from Etirntaii to i t e  entrance. JlstronomicaZ obserk 
tiulla for azimuth nilti fo r  diircreiica of 1ot)gitiide from Washiiigt 
b) clrronolucters have been mile  a t  Stcvenson’fi point. Tlic t r im-  
gululion 01 Alligiitor river has been ooriipletetl. The topography 
of 1111: soutjicrn shore of AlbeinRrle sound litis been finished from 
L)ut’wf’s ixlantl nearly i o  the liead of the sound; that of the shores 
Of the I’crquimQn’w and Little rivers, antl of part  of the northern 
shore of tlrr fiountl from the Pasquobank wcstwnrd, has also h e n  
Wecir Ictf, The hydmgaphy of tbt! PuaquotttJik river b w n  corn- 
plelrc!, and t l int  o f  A l ~ ~ c u r ~ : l e  soiintl hey mntlt! ooneidoriiblc progrcsss. 
(Jhrouliotis for tlls rise anti fill1 of the  w t v r  have been ruqularly 
k p l i t  U I J  at  t w o  s t ,  a i  t ’  IOliS, 

1 lie obscrvatjons ol’ ttie prctioii have been c o ~ ~ ~ p u t e d ,  and a redue- 
tio?ra ol’ 111c clirtrt o f  the Piisquotank river h n s  been inrida for enyrav- 
ing. Thc 1iiatvrial.s iirw collected for one siicct of a proposed chart 
of Albecuarlt! sound uiid it8 r ivers 

The work ha8 leeo,  during tb past season, in full activity in 
illis hCCLiolit anti the estiiuutee for Lhe next season ooulemplhtc t i ls0 
Ibr I’ulI scnlr of optwition. 

S ~ C T I O N S  III. A N I ,  IV. Thc exploraliota 01’ the gulf stream ~ R S  
hcrr c!ontirrrieci i i i  these two scctions; sou t i~~ ings  for temperature 
h;rvilrg tit:erl tttkcn  VI^ t\vo lines, one s o e t I w ~ ~  Iron; C u p  CfialIes; 
awl ~ l i c  other #outliefist t‘roin Ctqw Iiidlerue. A stcoin vawel was 
U w t !  111 tlrc work. 

SwcioN V Tlre preliliiii)sry rsconnaissunce of the cowt of 
SoutIi Ciiroliria iiritl Cfvorgia ~ H P I  been coiripl~ted, ruid tire ininute 
~ ~ c t ~ ? i n u i L ~ s a n c e  iaailt! ~ ‘ ~ O I J I  the h a c  Iinc on Edisto Island to Christ 
C i j  t i  r c Ir i t  r i s I / ,  ri o r t 1i o 1’ Char Itis ton A 1’ r cl i 11) i nor 7 m eati 11 re in en t 
01 tlw h : ~  I I H S  b w l  inndu, w t !  \ t i c  triilrrgulntion $ns been ,cam- 
m w d ,  A,vtroaom.ical a b ~ t ~ r w t i o n s  havt  been in& at Charleston, 
arid il ticltl psrty for nstrenomicd R I I ~  rna.gnctdc obscrvations is 
Utlrltgr o r d m  to t h i R  section. The estimate for thc! next year pro: 
viliw r o r  t opgrup l ’ i cu l  n n r t  hydrogrnphic work in (tiis section, and 
f ~ m i  Noveui!)er a T ~ C O ~ L I ~ U ~ S I L ~ ~ ~ C O  imvarda Savannah. The first 
lmrk wi l l  t i t !  directed towards Ohwlcston. 

The preliraiaary reconnaissance has been in pro- 
$IWY dtiriug pi r t  al‘ tlre w w o n  for the exteiision of the triairgula- 
tlolr from 1lJuphin island bnse, in section VIII., enstward into this 

t .  

S E C T I O N  VII. 



E l f  ' 10 



11 'I 11 
the whole of this region. These duties would have 

been l o d  t o  the govermnent ' the chief cargo having been Christmas 
goods, thu orders for ivhiob, of course, oould not 'hRvo b 
nawed. 

isr R brief stateinent of tho  progress intide 

both inclusive, a period of about four yews  and R half, and five 
seasons for the northern sections. The  triangulat,ion now rxtcntis 
from Maine to Virginia, in a connected series, and Iiaa beeir coin- 
rncrrced in North ant1 4- oath Caroline, hlabnnrri, Mississippi, Lou- 
isinna, and  Texas. TIN. tlesoriptioti will be better urrtlerstootl by 

' referring to the sketches acooiapanying the report, which show the 
progress for the whole  pcriotl, thrit for  the past year bcirig Ppecifi- 
cally marked upon them, 

During the pwiotl rcferrcd to ahovo, tha primary reconnaissance 
and triiiiiguliitioa hnvc! bccn carried from the southwest part of 
Nhnrie Islaii(1 icto M'ninc, (sec sketch A,)  Afitroiiomical ot)serw- 
tions lrnvc been mnde at  13 station$, and magnatic a t  IS. A bwsr line 
of verification, of eleven miles in length, has beeii mtwurwl.  Tilo 
diffcrznco of longitude of New York City ha11 and CHinbritlge ab- 
scrvntory hns bcc111 tlcterminetl by tclegraph. The  scconthry tri-' 
nirgulntion has atlvnhcetl froin the eastern cntranee of NHrrHgiiiisett 
'Lay to Cape Ann, with $111 intrrvit1 which another s~nson'x work 
 ill fill up. The  topogrnphg h:ls I)ecn carried from Paint  Judi th  
to Cspc Cod, n n d  has inclurlcrl tlie shorn of J3oslon hatbor and 
its appronchcs. 'i'ke hydrography h n s  beerr e~ t t~n t l e t l  I'rniii Point 
Jutlitti enst of Nentucket, inclutling p a r t  of Nnrrngntisett bay, the 
whale of 13iizaartl's buy, thc Vine urd souiitl, thc ilangrrous dioals 

and its approaches. Charts of four harbors in the sectiotl hnve  
been t l r n w ,  cngraved, Rntl publidied; n fifth liaa been rlrnwn and 
engravetl, u n d  is rcndy for publicntion; a sixth,  Rntl otiu o f  the  
shects of t l ic  general cons1 chsrt ,  are i n  the handa 01' ihe engravers. 
Two tiianuscript t n a p  of Noston harbor arc nearly complF1ed for 
the cointeisioncrs of tlie State of hlassnchusctts. 

Much work of verificntion ant1 filliiig up h a  becri done in the 
second section, (sketch 13,) betwecii Cape May ant1 Point Judith: 
Scven :rstronomiral n n d  46 magnetic stations hnve been ncr.iipiecf. 
Til(! tlilrvreiice of longitude between New York a n d  Pllilatlclphia 
has b w n  detcrniined, The hydrography of the  npprnaclica to the 
Delaivnre has been exeoutcd, The i i i ~ p  of New Yorl; h:iy and 
harbor, nnt l  tht! environs, iii six sheets, nnd the sinallcr inap in  w e  
shcet, tmve been published. Five olidrts of harbors of rcf'uge, kc., 
i n  Lorig Islnnd rround, have been published, two otlierp are engrnved 
and ncarly ready for publication, Rnd onc other has made onnsid- 
erable progresw. Thu engraving, of cour , supposcs the previous 
reduction and drawing of all tho inape. One h r g e  sheet of the  
clinrt of Long Island sound has been published, and n w t  Iwr is well 
advutrced towards completion. T h e  complete chart  of Delaware 
'bay t~nd rivcr, in threc sheets, has beell drawn, engraved, prioted, 
and , A chart of Lit t le  Egg harbor, in New Jersey, (ha+ 

The followin 
cmst survey) t T le survryirig s p o n  of 1844, atid that  just p e t ,  

off Nhntacltet, cVluskegclt chnniiel, I r ynnnir!  hnrbnr,niitl l3nston harbor 
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publiahed. T h e  off’ 
i a  nearly completed. 
tlelayed for work of 

bor of refuge,) has been drawn, engraved, and 
shore chart, Irom Cape MRY to J’oint J u d i t h ,  
One sheet of the south side of Lonc Island, 

I. 

verification, is nearly coinplctetl. 
The  primary triangulation has bce.4 extended across from the  

])elitware t o  the Chcsapeake,’iind down the bay to  the Virginia line, 
(sketch C;) a n d  it is cstiniated that two, or a t  most three seasons 
more, will  complete !.his work to the capes r,f .the Chesapeake. A 
base of rrrificntion on ILent island has been measured. Astrono- 
mical obscrrations h;~ve  been iuiitle at six stations, and magnetic 
obscrratioris at twenty.  The diflcrence of ~ongi t i lde of the obser- 
vato-iex at Washington and at Philiitliilphia ]IUS been nsccrtiiinetl 
by teIt.graph. Thc triiinpliition across frijrn th(? Clr~~apo irke  to 
the capitol : tnd nbscrvatory h a s  bccn irearly coiupleted. The se- 
condary tridngulation on t h e  outer coast has been cwriecl south of 
the Virginia line. 

l’tie triangiilatiolr ( i f  a!l the rivers emptying into the Chesapeake 
irortIi of  t h c .  Patoxent,  antl pi\rt of the Patuxent,  has becri made. 
‘l’ht. top,!grzplrg of lliis section, on the b a y  a n d  tributaries, com- 
mrsncetl i n  184.4, is nearly halt‘ cornpletctl, a n d ,  on t hv  outside, lias 
rcactieil Sincpuse:it Lay. ‘l’he hydroKraphy of tire Lay c*xtcnrls 
South  tu the  line Point no Point and Hilly Haniinock StiitioIi, ( w e  
sketch C,) anit the in.slrore work on the  outer coast, south of tlie 
lxle of Wight slioi\l. One harbor chart  l i ~ s  becri publisl1c4, three 
othcmrs a r c  ae~arly engravc:d, ar:tl the erigriiviiig of‘ the noitircrr, sheet 
of the Cher;iilit*;ike h;is bven cominencetl. 

In section IV., (sketch D,) thc triiingulation has extetirlctl over 
Albemarlc, C I O . I ~ U I I ,  i i l i t t  lloiliioke souritls. A biist: l i n c  1s incwuriiig 
oil Bot1 i r s ’  is I ilii t l  , h.it r on oni ical a ii t l  inngn c t i t :  obser va t ioiis 
h v c  bvcn iib;is!e ;it tiircc, stations. Chronometer tliti‘erenct*s of lon- 
git u de I’r oin W itshi iig t on hayc  h e n  01) I ai n c (1. ‘I’L e t r i a  rr gu I ii t ion 
of ~lre rivers emptying into thr: i i o r t h  ani1 south sitlcs of A1t)emarle 
sound liiis bcoa niadc, ;riitt the to\i~,grii~ii ly ot’ the shorrs, ( w i t h  OIIC 
exception,) ant1 01’ the sourid, 1I;ls been coriiplctt‘4. The hydro- 
graphy of A!bc in~r l e  souiirl is n!:;irly one-half clone. Thi. coinpu- 
tations H i l t 1  reductions of tl!c proposcil chart of tl ie soiintl have 
kepi pact: with the work. A cl~iirt of’ thtt l’asquotiirik (tlic outlct 
o l  11ie Disirial Swamp canal) Iins been reduced, and w i l l  be at once 
en g r a ve d . 

‘J’lrc gulf stream 1i:is Lem crossc~tl i n  wirious sectioirs from 
Saiidy Hook to  Ili\ttcraii, rxtrrrtli1ig southvast, l l ic most south- 
waril ly a~rtl  c a ~ t w i l ~ t l l ~  point rriwlririg latitude 30” 34‘ i i or t l i : ,  itnd 
longitude 69’ 36’ west; on thew seet ihna,  a t  various tleptlis, to five 
and  six hundrc!tl fatlioms, ant i ,  in R few cases, to greater depths ,  
thc tempcriitures Iravc beerr aswrtaiuecl, so as to obtaiii tlrc law of 
dec.iease w i t h  t h e  ciepth arid thc clistributioa ;it antl below thc sur- 
f ; l c ! r *  itt, any giveii iIvp111.  

A geirtml rtvnnii:rissance has h : n  mtlrle of tlie coast of South 
Carolina ‘antl Georgia, (section V.,) a n d  R minute reconiinissnnce 
from the base line on Edivta islonct to north of Cliiirlcston, (skctch 
E.) A preliminary measurement of the base lias been made. One 
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astronomical btntion has been established. I n  another year this 
section will have passed through all the preliminary steps to  the  
full devclopmrnt of the surrey in it. 

A genrral reconnaissiince hwi becn made of part  of the coast of 
Florida,  (section VII, , )  and one is now muking of the Florida kejs 
and islands, (section VI.) 

A complete rcconnnissance has been made of art  of section 
VJII., (sketch F,) inaluding thc coast of Alabama, Klissirsippi, anct 
par t  of Louisianii. 
island. The triangulation from Mobile bay to  Lake Borgne i s  
nearly complete, and it is estimated that  another season wil l  nearly 
i f  iiot quitc coirlplete tflc connexion between ;\lobile a n t l  New 
Orlaqanb. Two astronomical and magnetic stations have 'been oc-' 
c u p i d  in this section. The  topogriiphy of the shorts  of Mississippi 
sound, as far west a8 Pascagouln, is corn lete, and of Dauphin, 
Pet i t  Bois, llf,und, Ship, and Cat islands. khe hydrogrnphy of the  
entrancc to  Mobile bay, arid of Cat :tnd Ship island harbor$, and 
their  nppi~o~ches ,  ant1 of part of Mississippi sound, i s  complete. 
T h e  computations nntl reductions hnve been kvpt up ,  and charts of 
the  cntrnricc to Nobile bny, ant1 of Cat  ant1 Ship island h ~ r b o r s ,  
are in prqwration. ' 

1 A r iwmnai~sance  has been t n a h  of par t  of section IX.,  antl the 
triangulation of Galveston bay, (sketch (3,) resting upon a pre- 
liminury base, has been com~ncncetl. Astronomical u n t l  lnagnetic 
ohsyrvations I1ii.ve been reade a t  one station, and chronometer dif- 
ferences of longitude obtained between 8 station in Galveston bay 
and Piwagoula .  

In the instriinient with 1vhic11 two Of thc base lines h a r e  bctn 
mcrlsureii, I ~ R V V  coiiibinetl new principles antl tletails.. The  tll,. 

pirrnttls W A S  mndc in tire onice of the cois t  survey, R I I ~  litis f u l l y  
'real'izetl the? expect:itiotis formed i n  rc.gard to  its pcrformrince. 
New gcotlctic iiistrumcnts,ntlHJ)ted to  thc chnrncter of the southern 
work, l rnvc  1)rl.n provideti; new and improvcd n$tronomical H I ~ I I  
magtictic instruments hnvc  cntirely r c p l w d  the older onefi; 11c w 
hytlrngrnptiic methods and instruments have,  in  many casvs, been 
~ritro~lucpil ,  The organization of the office, and of t i11 the  iletnils 
of colnputing, tlrawing, engraving, printing aatl publishing, has, 
a8 thc  work ~ I R I  a i l n r g e d ,  bcvn mnde more com$ete by the di- 
visions of l r i h r  rind of rcspoaPibility. The  principles ot' ruotlern 
geodesy arc gratIucrIIy extending t o  n i l  the computations of this 
work. 

perioil jus t  rcfcrred to, an area Of 17,555 square 
miles hi10  been triangulated; the topographical surveys, with the 
platic table, have covered 2,318 sqiiare miles, and cmbraccd an tux- 
tent  of ahore linc, roads, Stc. ,  of 7,179 miles. The hydrograpi~y 
has covcretl an area of 20,086 square milcs, of which IG,8% \\'ere 

rincipnll: off shorc r l r  d e t y s e n  work. Four. thousand four 
[untlred entl four copies of tnnps ant1 charts hnve becii distributed 
t o  literary and scientific institutions in our country, and to depart- 
ments of our o w n  and foreign ~ove rn i~ ien t s .  

The plan of the work has been extended, PO HS to be more in 
proportLon with the extent of the GORi3ti and) 88 addition8 haye 

A b,se line has been eieasuretl on Dauplrin , 

Dllring 



taken place, provision has also been made to survdy at once the 
more important portions of the  coast added. It is thu,s certain 
that any fixed Rntl definite extent of d o r e  l ine may be surveyed 
within a remonoblc time, the, more important parts being put  
under irmuetliate survey, arid thc results of the work published. 

In this extenfiion of’ the work, tlie fostering care of the Treasury 
Department and .of Congress has been espec i~ l ly  felt. The in- 
creased appropriations necesary  have been granted, and every in. 
ciclerrtal lacility whicl:, under tibe law, the Treasury Department 
has been nble to extend, has been givcir I’rcely. The War and 
N a v y  Departinents l , i t~e  iilso liberslly co-opcriitd in aiding thc 
survey. 

l a  the  estimates for the  next fiscal year,  work equivalcnt to fu l l  
activity in seven sections is provided for, with a gericral item for 
ojjicc: e,~priiditures, and tire cost of using four slei i in vrsscls. The 
total sum asked, is $186,000, which is less tliilri I had assumed, in 

, m y  report ol’ 1846, as tht: cost 01 seven eections and the general 
itvtu itlr instruments a i d  materiah,  without the use of stearn vcs- 
s t l g ,  It is, certainly, tlie least sum for which the work proposed 
con be done, anti may, possibly, owing to unforeseen expenses in 
thr new sections, fall below what is necessary. 

The estiuiatcs show, with some detail, ti e work proposed for the 
next fiscal yew.  The following is a brief outline, refersing only 
i n  gc.ncral terms to t L c 8  operations. 

l f u l l  activity is proposed for the work in section I., (coast of 
M,tssaclrusetts, New Himpsl~i re ,  cintt Miiine,) w i t h  the resources 
which this large seciion, with i ts  inclentetl caaht, requires. T h e  
ofrice work will  keitp up, in  gcneral, with the field work.’ The 
aiiwbcr o!’ harbor  charts furnished by this sect:on has rrntlered it 
diffculr to  keep up in the eng6sving. It is hoped to finish the hy- 
drography of Nantucket dioals in another season, when the in-shore 
work wil l  advance rapidly.  This important region, however, will  
rcceivt. a l l  the time which it may requirc. 
The field work in scction IT., (Connccticut, Xew York, New Jer- 

sey, Ptinrisglvailia, and Dclnwdre,) is chiefly of fillirig up, aqd the  
priI)cipiiI items of expense are  for the engri:ving of the back work. 
, Scction III., (coast of Naryland and Virginia,) wi l l  be i n  ful l  
activity, the sairle provision, a t  least, ba ing  iriadc for field work 
as in the last fiscal year, while thc ofice irork will consitlcrably 
increase, especially iri  the items of drawing an11 engraving. The 
hydrography outside of tlie pcii insuli~ will be pushed forward. 

The work will hc also i n  f u l l  activit;‘ in scction IV., (coast of 
North Carolinii,) tlie JlCCt’SSi iry  astronoltiiciil, triangulation, topo- 
gr :i ph i ca  I ,  il ti (1 11 y ( 1  rogr a p ti i cii 1 I)ii r t i es 1) v i  jig 1 u r  11 is ti e t i .  Tti c co m - 
potationp, rctluctiow, ant1 rlrawings, w i l l  kvep pace wit11 thc field 
work. 

Ttic basis I n i d  b j ’  t l i c  p r t w l l t  St’iISOIl w i l l  elliibfc I ! I P  \\.nrk ill 
s w t i o n  V. (coilst of SOUUI Caroiilii1) t o  be 1’iiIIy tIevcIopctI i n  the 
course of t!rc I I W ~  y c i i r .  ‘l’liis S ~ * ; I S O I I  t i i t !  tr i i tr iguI,~ti~ii  ; i i ~ ( I  astro- 
nomic,i! parties \vi11 prepai‘e for  tlic i i)pogw1~iiy i i v d  hyt i rogr  3pi1y 
of‘thc i<,Ijbwiiti< ~ c . J I * .  l’hc iziiiiutc. rec;o1iriaissc(ilcc w i l i  be exlc?tIccl 

* 
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over St. Helena sound into Georgia, after completing Charleston 
h a  rb or  . 
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persons necessary in a separate organization, which WRS successful 
under the  direction of Mr. Cutts in section IU;, has been tried this 
season in Mr. Whiting's pnrty. T h e  expenditures of the seapon 
having been ye t  returned only in part, I cannot give tbe  result in 
figures; but Mr. Whit ing reports a considerable increase of work 
ip proportion to  the addition of expenditure. 

An early announcement was made of the  discoveries, by Lieuten- 
an t  Commanding C. 11. Davis, off Nantucket,  (see appendix No. 3,) 
in thc former part of tlie season. The  work increasrs i n  interest 
as it advances, and a s  tlic connexioii between the detached piirts 
becomes apparent. The two slioal spots tliscoveretl last year, anti 
the ridges discovcret! in  1846, are n o w  traced as parls  of  rxteiidcti 
shoals. A description of the dangerous locality of the Nai1tuc;kct 
shoals, as  developed up to the dose  of the season, will begi ren  in  
the appendix to  th i s  report, (No. 3,bis,) antl a sketch showins this 
part. of our coast as now known will iiccoinptt1iy i t ,  and also be 
printetl separately for tlistribution. The stcniii vesscl, sailing yes- 
sei, and extra vessels employed this year, wi l l  h a  required for  
another season, a t  leest, to complete this  part  of tlic survey. Siz 
new shoals liave been discovered during this one season, t h c  number 
sho\virig ko\v truly this important part  of  our coast might h i ~ v e  
been cla.;sed with regions unkiiown. 

I meirtionecl in thc report of last year that comparative trials hat1 
bcc n inatlc of tlir zenith tc!l~wop.c, zenith sector, ant1 priiue vrrti. 
cal transit, BS II:C'AIIP of tlrterminiiig latitudes on the mas t  Rurvey. . 
TIN results WCI'C' very favorable  to the two instrumentsfirst named, 
ancl uiif;irorablc to  the method by transits over thc prime vcrtical for 
f iv l t l  woik. T h e  eastein antl wr::.tcrn transits of but Tea stars could 
Irv wl,sc:rvctl on tho same evertirig, arid the iritervitls werc fre- 
quei, l ly lost, even when tlie observations were extencled through 
the w h a l c  night. Tlic rc*sults by tlic same star iipoii evcry wire 
were gontf, the prohable error of the Iiitit1ltle froni a single obser- 
ra,ion 011 a siiigle wire being but 0".85, (about t l i v  samc i s  Hinolint 
ns t h c  niiigle o.bsrrvntion with the zvni t t i  swtor;)  the prol)i\l)lc error 
(11 lniituclc, as ohservrrl by a siiigle star, tlcrivcd t'roiu a mean of four 
ohservtcl, hcing 2",07, antl of the mean of the four 1''.04. I t  is 
vvry probable that these tlifliculties inay be rcmetlietl, iit lcast i l l  a 
degree, by aIiothrr lnethotl of ohserving or by coinp;irisoiis a t  tlif- 
fereat places for differences of latitude, but the few results wh ich  
can bta procured in a given time, wlreii the we:ither i y  piirtictilarly 
favorable, will always tell against it for field purposes. Mr. Da- 
vidson, wlio remained a t  Agamenticus to add to  the number of stars 
which had been observed on the prime vertical, Iitborrtl assitluously 
for twenty-seven nights, watching the whole night when there was 
any  prospect of success, without procuring a single iritervsl be- 
tween it11 eastern and westcrn transit of thc mnc star. 

Wit11 the zeiiitli sector, in sixtcen evenings in Octobcr iintl No- 
Teiobcr, before midn igh t ,  106 observations were made ori  37 s ta rs ,  

,the probable error of a single observation being U'r.S8, r i n d  the 
probable error of thc place of any one star as given by the catii- 
l o p e  being 0".47. T h e  error of the riwnii  result for l a t i t ude  is 



thus very small, being probably chiefly that of the part  of t h e  
catalogue employcd, Four  observations with the zenith sector 
thus appear to  give a result equivalent in value to  the norma1 
place of the star given by the catirloguo. By the penith telcscope 
i n  10 nights, to about midnight, 125 obacrvations were made on 25 
stars, tile probable error of an observation being f 0".87,of a sin- 
gle pair (cetalorrue error) bcing & 1".43, and tho mcnn latitude 
being 43O 13' 28".1. There is yet  room for doubt wh'ther tho 
zenith sector wii! main$ain i ts  superior nccurRcy when compnred 
with thc more recent forins of the zenith and eqrial alt i tude instru- 
ment, aiid with inore accurate determinations of the places of the 
stnrs. The portability of this latter instrument, Rnd the facility 
of its use by a singlc observci, makes i t  dcservetlly a firvorite. 
The trial  a t  Agnmenticus was fnvorttblc to  one tletcrniination of 
latitude by the zenith sector, as corn m e d ' w i t h  one determination 
of latitude by the reni th  telcscope. h h e  results for tlic latitude of 
the station, tltvivatl from the  three instruments, werc for the zerrith 
sector 430 13' 25".00; zenith t e l c w o p  4 3 O  16' 25".1; tmnsi ts  over 
the prime vertical 43O 13' 25".81 N. 

1. Reconnais.~ancc.-Tbe rrconwissance for- the extension of the 
primary triangulntion t!ast\vnrd from the stations, in New Hamp- 
shire and nittine, shown upon thc sketch of tho work of 1,wt yerlr, 
has been continued under my iiniiiediate direction, by assistant C. 
0. I ~ o u ~ c ~ ~ c ,  who \vas occupied in it from the 21st of June  to the 
6th of Augirst. The work proved mucli more dillicidt than Mr. 
lloutc!llc~y pravionn knov,+lurlgc of thnt pnrt of the country lind led 
liiin to  suppow; tha poitits whii:Ii arc intervisablc snd  which form, 
by their con:icxitin, trinngles nf the proper shnpc, not givin t h e  
'lengtli of NitIct; Hiiicli hati been nnticipte(1. hftor a Genera s ex- 
amiliation of tlic country for the, next range of triangles, Mr. 
Boutelle mwte n triungri latioil wrth a reconnoitring telescope 
with a divided circle, so ns to fix approximately the re1ativ.e p s i -  
tions of proininent points. A rcport, mnde with his usual nbility, 
shows tlrc conditions wliicli limit the selection of the triangle 
points in pnrticuliir directions, Rthd prcseuts n scheme for the ex- 
tension of the primary triangles. 

2. PfinLary trinngu2ation.-As stater1 i n  tny report of last year, 
tho progress of this trinngulation, in p d r m o e  of the secondary, ad- , 
inits of the devotion of pnrt of my time to work in other sections. 
Closing the work of verificntlon in scclion I([. in  the latter par t  
of August, I occupicd Unkonoonuc st f i r  ion in New Harupsliire, be- 
tween the 53th of August and 71h of Ot*!nber. This was not o r b  
ginally intenc!rtl ns an astronoinicnl station, but .  the Secretary of 
the Treasury having rlirertcd the  begintiilia UT the survey of the 
Coast of section X., the,wcstern cawt, I drr\mcd it rxpcdient that  
the~psginiant, who was to bc in charge of thRt work, should have 
a11 opportutlity of go:i,g tbraugll al l  f l iu tlifferont classcs of obser-. 
vatiorle u~utlc lti the survey, rtnd determinwl to use this station, both 
for ntltronclnical and m a p t i c  observations. When tho obrerva-, 
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18 
tions a t  Unkonoonuc were completed, I transferred my party to 
North Carolina for t h e  measurement of R base l ine on Bodies' island. 

The points observed upon from Unkonoonuc, seven in number, 
are  tnarketl i n  sketch A, and extend from Gunstock mountain on 
the  north,  to Blue hill, near Boston, on the south. It has  an ex- 
teiided view of the immediate coast, including Blue hill,  Thomp- 
son's a t  Cape Ann ,  and Agamenticus i n  Maine, about scvcnty-five 
milts. The  shortest side of the trinnguliition ccntr iag n t  this irlouii- 
taiii is t wenty-two miles iti length, aiitl the loiigrst fifty-five miles. 

The horizontal angles were measured by 316 observations with 
tile t hirty-inch Troughtori and Siiniiis's thcodolitc of the coilst sur- 
vey. The area of the polygon, foimetl by joining the  stations ob- 
starvrt! i i p o i i ,  and reckoned ia the  usual way,  is 1,GID square itiiles. 
Twn hit i i i l rcd  ; m i l  two obst*rvatioiis were w i d e  for ditft*rcocvs of 

height w i t h  the tnicronieter of thc thirty-incli thoodolitc. Sercnty-  
4 ight observations for ' the  height of the biirometer, 78 for  tetnpe- 
rdlurk!, and 7s for cvapr i t t ing  point, besirlcs ot1ic.r rniscullaneous 
mett~orological obser\ti\tioIis, were nlso tnatle. The comparison of 
ti:e baroiiieter observations witii those at the C i i ~ ~ ~ b r i d g c  observa- 
to ry  will serve t o  tlcterrairie the height of the inouirtain, which 
appears riot yet  to habe been ascertained. 

I was iiided in the observiltions a n d  in the miscellancous work of 
tlie 11itrty by M r .  J. Ilenstoti, j r . ,  ani1 Mr. D o  11. Duncan. 

3. J1strononLical and magnetic obscrvations.--Tlie astronomical 
obsurvntions were of lati tude ant1 aziriiuth, arid for local time; t he  
magnetic, of declination, dip and inteiisity, These were made by 
me personally, or by Sub-assistant Joseph S. Ruth, urrtler tiiy im- 
mediate direction. Assistant JitlIics S. Williatns also took part  in 
t h e a s t r o ri o in i ca 1 ob Y e t v a ti o ri s . 

A new zenith telescope, by Simms, (No. 2, of the coast surrey,) 
with such improvements a s  the experience iir i t s  use by forrocr ob-  
servers has suggestetl, wes used tor tlzteriniriing the latitude by 
Captain Talcott's method. This instrument is arranged so as to reach 
the  zenith stars without cliificulty. I t  h w  ;I telescope of 3& inches 
aperture,  auti 40 inc1it.s in lengtti, a single micrometer, a briiss arc  
for stentlyiag its verticiil aiotioii, ant1 is well arranged in i ta  iliinor 
details. A rc-computation of the results is, necessary before w t a  can 
compare i ts  performance with those of the other instruments of tlic 
satus kind iiserl i n  tlic coast survey. 118 obscrvations were I : I : I ( ! ~  
for \atituric with this  instrunlent 011 30 pairs of  stars. 124 obser- 
vations were tnaile on Polaris at  culininirtion ior thc valu!* o f  the 
irc:c'ro~cttr ,  ;;nil 25 a t  elongation for the value of  the  levc*l t l i -  
visions. 

E:iglity transits o f  stars w v r c  obscrvctl for  loral tinie,in coiiiivxinn 
\vit!t tllc o l t z r i  v;~tions of latitude ; i t i d  aziniutli with the forty-tik*c 
jnrh t r a n s i t  i i i 5 t ~ i i n l C l A t  of S~IIIII).J, [KO, I , )  

~ i f t y - t l r r r ~ t ~  ohsrrvatioiis for ;izimiitli were niailc w i t h  t iic thirty- 
inch ' ~ r o i i g i i t : t ~ i  tl lecdoiitc 011 l ' t , I ; i l . i ! ' , ~ i l i l l i l l i l  i\1il!xt t ; \ ~ t i ,  IO i . ib i ior , !  .,t 
elonfgtioii ,  : I ~ i ~ I  011 Polaris I I V ~ I ~ ~  its c lonpt ionu .  'l',.c i t : > i i 6 t -  ::II: 

ntiil Iy iiitlc.l,cotlt~iit c!' the lit\ili.itIc t i c  tirc ~ I , I L ' c  i i i i t l  tIic pu:;itioii oi', 
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Polaris, by observing near both eastern and western elongations. 
Five positions of the  instrument were used in the measurement of 
terrestrial horizontal angles. 35 observations were made for con- 

’ necting thc observed positions of the s tar  and the elongation mark. 
T h e  hrliotropc, or pole a t  Iiolt’s station near Andover, (see sketch 
A,) was thc mark of reference i n  the morning d o n  ations, and a 

a single rcflcctor, kindly loancd to tho coast survey by the Fifth 
Auditor, was the night mark a t  Holt’s. When the atmosphere \vas 
moderately clear, the light IVRS readily observed with tlie wires 
fully illuminated; the distnnco to  IIolt’s is about 34 miles. 

Ninety-three readings for magnetic variation were made on three 
days; six sets of  observations for horimntal  intensity on four days, 
antl three sets for (lip on two days. Four  sots of experiments for 
the  tnotnciit of incrtin, and inognetic moment of tlie magnet mere 
made on two days. A declinoinoter and magrictomcter, described 
by Rirltlcll iu tho magnetic instructions of tho British Associatioii, 
antl made for the coast survey by JoncR, (No. 2,) tvns used in  these 
observations; also, a dip circle, by Barrow of London, (No. 1.) 

The observation8 a t  Nantucket have been continued durin the 
past year by William Mitchell, esq., who reports one liundre f and 
thirty-two obscrvations of the tfiOon and mocin culminating stars, 
and four occultations for l o n g i t u h ,  thirty-two prime vertical t ran-  
site, (sixteen intcrvala,) m d  thirty-fivq series of observations with 
the West Point  repeating circle for )atltudc. 

The chronometer comparisons for differences of longitude of 
Cumbridge and LiFVerpool hare been continued by Professor W. c.  
Bond, director of the Cmbr i t lge  observatory, and seventy deter- 
minations made during the past year. Mr. Bond also reports, for 
the use of the coast survey, twenty-nine moon culminations, (re. 
duceti,) ten occultktions of stars by the,moon, and seventy-two re- 
sults for latitude by transits over the prime vertical. Observations 
for  local time were made, also, by hlr. Bond; and Mr. George P. ~ 

Bond, in conuexion with the telegraphic operations, for difference 
of longitude of New York and Cambridge, .on ninetcen days in 
July,  antl fifteen in August, besides QthCrS for personnl equations, 

4. Diference of longitude by tclcgrapk.-This method, which 
map be congiderod to have passed into one of thc regular methods 
of gcodesy, IVRS cinployed to  dutermine thc difference of longitude 
between R station in the Stuyvcsant garrlan, New York, kindly 
provided Iiy Mr. R u t h d o r t l ,  and thc observatory at Cambridge. 
rhe  president of the New York atid Boston telegraphic camp;\tiy, 
Ifan. Francie 0; J ,  Smii.11, fwilitntctl in crcry wily our operations, 
nut!  pu t  up, with ccotioiiiy ;\nil clcsptitah, R sinall extrti line wllieh 
IVUS wccusury to corrncct the Catnbriclge obscrvFtory with tlia main 
tclvgrophic l i n t :  near the depot nt ilriyliton, This liiic was sug- 
gested  by IV. C. Dontl, c‘sq., ant1 I , ! \ >  recomnaissnnca for i t  w d s  
iii , I \ C  hy . \s\ ist i iut U. 0, Doutcllc. Tfic arrniiyctiieats a t  t lq  Nuw 
Ynrk o t t d  of ,t\iLt lint! wcrc m ~ l o ,  unllor my di~*ectiorr by Prohssoi* ’ 

Eliuv Loucnis; tliosa n t  tlra Camlriclga end tverc made by Nr.  

hirip, suoh ns is used in the smaller light-houses on t \ e wast ,  with 
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Bond. The details of the o eratious were, as heretofore, placed 
in the charge of Assilrtant So 8, Walker.  

At New York, a new forty-five inch transit instrument of the 
coast survey, by Simms of London, (No. 2,) was used for local 
time, ancl a sidereal clock, belonging to Messrs. E. and G. LV. 
Blunt, with chronometers for comparisons. T h e  performance of 
the  new transit is reported by the observers to  be entirely satibfac- 
tory. A t  Cambridge, a similar transit, crf the  Messrs. Bond \\vas 
used, with numerous chronometers carefully compared. T h e  coin- 
p i p o n s  a t  the ends of the line were iriade by the method of coin- 
cidences. 

The  mode of using tlie telegraph has bten explained i n  !I y last 
rrport, ancl the  cordit ions necessary to  accuracy, as also the  Ill@- 

thod of deducing rcsults fro111 the observations. T h e  rccciviIig 
]nagnets used lost year were hiid aside, to give placc to others of 
greater )ewer. 

Signa f s were txchangecl on seven nights in J u l y  and August be- 
tween the two stations, the whole nutiibcr alnounting to 12,000. 
Thvse ivere generally coincident with the beats of t h t :  clock or 
c1Ironomett.r~; but, in some cases, the  tiailsit of‘ tlie M L U ~  h tars  
over the  cliffereat wires of the ii:struments were also telagrapiiatl. 

The personal equations for the clof:k corrections of dilfereljt ob- 
servers were obtainctl by a very extcnaivc s t r i m  of comparisons, 
894 in irumbcr, tlie transit of the samc equatoreal star over alter- 
nate wires being noted by different observers. The  other observers 
rtpiiircttl to Cawbridge for comparisons with tlic Mesars. Bo~ltl. 
The observ;itioris for clock corrections were rrmle by the most ap-  
proved method. T h e  small li8t of zenith stars wi~s used for obser- 
vations of clock corrcctioiis a t  New York and Cambridge, eliminat- 
ing, ncarly, the errors in the right ascensions as derived from the 
catalogue of the British Association. Mr. Walker  proposks to  re- 
duce thcse right itscensioiis to 811 average value for all the obser- 
vations of the season, (675 observed tiiinsits,) making the Corrcc- 
tions which the observed differences m a y  indicate. 

I n  re‘erence to  the corrections of the telegraphic part  of the 
operations idcntical results were obtained with those stated in my 
rvport of last ycar,  Icatling to the same conclusiot~s that ,  when due 
prccautiorrs arc tiike11, the “telrgreph itself comiuits no error which 
the most delicate ear  can detect.” 

Very p a t  a t t tn t ion  iias been y i w n  Lj M r .  Walker  to the deter- 
mination of peisorit~l equatiorin,.rrpon t l r r  S I I C ~ ’ V B S  of which these 
operations firidly hinge. Tke  v i c ~ v s  of h?r. Walkcr  art! Llrus prc- 
scntctl in his aniiual report: 

The iriiportai:cc u l  t!ic Ciircftil Jettriuinuiio:l of this elcmcirt 
wns explaixred irr my last )ear’s rejrort. It is the IU(JSt tlificult a i d  
Itlost Jariable c l c i ~ ~ n t  in the w h o l ~  work; while all the orhrtu, 
by rrpeiitioirs of the mmc proccss 011 severill nights, convcrgr to-  
\\*art\s 8 fin;.\ i esult appnreiiily free rrom constunt,  m i l ,  indeed, 
fra!n 811 se~~sIble  uccidcntul  eri or this c.lc.munt retiiins its con- 

obscrvc.ra, or n~cdiirte couparisons. h i  iinpoi teirt quebticn arises 
b4.iti.t e r ro r  until it i s  r c i n u \ c t l  by a i trrntttirins of the f‘c‘ur pr i i i c ip l  



on this subject, riz: wvbcther there is an constant relation be- 

element is not subject to  fluctuations with the relative state of the  
health and tempcramelit 01 the observers. I thitik the ex erience ’ 

I I  Of fixed observatories warrants the conclusion, that  two o \ servers 
of tlrc regular corps, rctairiinq the same inatriiments a t  the m m c  
locality, have, for eevcral months, and evcn for severikl years, the 
same relation to each other. Such was not the experience of the 
last year’s work aiaoag the trnvelling corps of observers of the 
United States coast survey; chtrn e of place a n d  instruments have 
scemetl to  produce clrnnges i n  t Y le value of this element. Siiice 
thr liatiility to error from this source exceeds that froin all others, 
t o o  much stress cannot be laid on the importance of studying the 
pliIlosophy of i t . ”  ‘’ I beg to  suggest the following i i~potliesis:  There exists be- 
tween the ahso’lutc time of‘ thc sensation of sight of a phenomenon, 
aut1 of rcferencc of that  sciisation in point of time to that of the  
hearing of a sound in every individualz n very small interval, 
which, thougli s\ightly variirble with his temperament in other 
respccis under s imil i i r  circumstnnccs, mn rcinain coilstant for 
months, and perhaps fur )ears. It is the t l i i  P erence in this quantity 
of time that cons!itutes the personal equation of two observers. 
I n  order to  urrive a t  it, the  two persons must eliminate,their rela- 
t i v e  accidental error of seeing and also of hcariirg, The  outstand- 
ing tlifferencc after this clilnination constitutes the personal equa-. 
t ion 

“Jn order to converge with rnpidity to this ultimate relation be- .  
t w c e i i  two porsons, thc cloclr best used by both should bc clenr 
and tlistiert. The optical onpncity and definition of the transit 
iristruinc*nt should be the best possible. The solnr focus anti the  
oru lw focus of the transit wires should coincitle in spacc for each 
obsvrvcr. This  can only bc secured if the vision of one is slrortcr 
IIiiln t h : ~ t  of thc other, by onc or both of thcm wearing those spnc- 
tncles which every day’s practice has shown to bc neetlt’ul. After 
t~lritig thrsc precautions, I hnvc reason to believe tlrct the trial of 
IO0 wircs at  B siugle a o m p  rison gives a result nearly frced from 
acrit lmtnl error, when bot11 pi1rtlcs are in good health and frce 
froiii fatigue. If these co~ltlitions are not complied with, if the 
deiinitioii of the telcscopc is imperfect, or if thc oc-ular focus is not 
good for both parties, saverel such comparisons arc n e e d 4  in or- 
der to obtain tlic requisite precision of the result. If the solar or 
ocul;ir focus is bad, the eyc endeavors to  overcome this itnperfec- 
tinti  by its own ad;;ptnbility. T h i o  power of orercoiuing such II 
difficulty varies with the stale of the nervous system or tempera- 

, ment, arrtl in such a case different states of temperament produce 
d i re rea t  degrees of perfection of vision, and diffcrent degrees of 
co i iver~cncy  towarria the t rue result from a given number o f  
wires.’ 

( ( I t  often happens that  two persons after a state of rest or re- 
aumptibn of work, converge rapidly towards their  hormal relation. 
If afterwards one of them rests, and the  bther labors so as to bo , 

puoh chilled or fatigued, the two OP reconmencement of their 

tween two individuals for a term of scvera T weeks, or whether the  

’ 
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trials,,find a very different result from the  preceding. From the  
experience of this year,  i t  seems proper t o  conclude tha t  observa-' 
tions for personal equations, when al l  the  above mentioned requi- 
sites ore not complied with, are  of very l i t t le use, and that the  in-  
corporation of them in the mean or general result leaves it less 
accurate than that  of a smaller number of tr ials under circuinstances 
favorable throughout. Observations by daylight are preferable. 
T h e  eyes of different focus adapt themselves to  tho same eye-piece 
better than by night." 

The  collection of personal equations appended to hlr .  Walker's 
report of this and of last year is, I believe, the most extended on 
reccrd, embracing fortydscven different pairs of observers. T h e  
persolla1 equations beween the four principal observers of the sea- 
son a re  determined within a probable error of one-lrunclrrtltli of a '  . 
second of time. As these results will be of considerable interest 
to  practical astronomy generally, and the twcessity of recurring to  
similar observations in the coast sur rey  will be constant, so a s  to 
render the results valuable for reference to  the  work, I have placcd 
the  general abstract i n  the  appendix No. 4.  

The formation and discussion of the conditional cquefiori4 for the 
diiference of longitude will  complete this report of hIr. Walker .  
His other labors in com;)uting wi l l  be found noted under their  ~ p -  
propriirtc head of office work. 

W e  have n o w  obtiiined the difference of longitude between 
Washington and Czmbridge by the telegraph, using two interme- 
diate stntions a t  Jersey City and New York, which tuay be con- 
Itectetl with certninty by the  geodetic operations of the surrey. 
The difference of longitude between Pliiladclphin and Washington 
and Jersey City was obtained in  the course of the first,series of ob- 
servations. 

5. Secondary trianguZetiom.-The secondary triangulation of the  
wtsterrr shore of Massachusetts bay has been in part  completed by 
Cnptain T. J ,  Cram, Uiiitetl States Topographical Enginvers, wsis- 
tant  it1 the coast survey. T l ~ i s w ~ s  necessarily precctlt:tl by ; I  rc-' 
connaissance which restilted in the scheme shown in sketch A, ex- 
tenditig from the l ine Falmouth, Hyiinnis on thc Viiiey;irtl w u n d  to  
the  lint! Blue hill, Prospect hill, (liinghaoi,) near' 13oi.ton harbor, 
wbere a junction is made wilh the secondary triangulat;on of  Bos- 
ton harbor of Assistant C. 0. Boutelle. This work furnishes p i n t s  
for the plane table shrvey of the wrstcrn sidc of hlessacllusctts 
bay.  Tlic party of Captain C r i m  took the ficld i n  Ju ly ,  nntl by 
:he middlc of August thc  rcconnaissiince was finished, and the  n t l -  
ditional sigimls (twelve in number)  crcc:ed. Up to thc. 27th of 
Septcmber, the f'ollowing work h a d  h e n  i~otnplett~il. Srvvn Fta -  
lions had brcn occupied, and an area cmbractd of 453 s q i i i i i v  mi1c.s. 
Observations hac! bcen madc on tventy-one stnt ioi is  i l l l d f  r i t l l t  
other objrctp, including steeples, light-houses, &e. Thr: iium er 
of angles measured, was 418 by 4,189 obuerritions. The instru- 
ment used is  a twelve-inch repeating tlicotlolite (with ;1 re eating 
stand) made by Sirums, of I ,ondon, for !he coast Nurvey. eap ta in  
Cram reports favorably of its performance. 



A supplementnry re a r t  by Captain Cram, stating the progress 

close it for the senRon, Rhows 12 additional stationI occupied, 38 
objccts obsarvrtl upon, ~ n r l  4,044 observatioiiN mule. 

Sketch A inrlicatcs the progrcs8 of the triangulation by the can- 
nexian of stnfionrr, bath of' which hnvc been occupictl by the drrrker' 
full l i t i c ~ ,  nnrl  those of which one  lie^ been occupiad by thc lighter 
f u l l  l i n c ~ .  

The work exccutetl by Captnin Cram on Cape Cod, after the (late 
of ltis annual re*:rirt Inst year, t h a t  is frotn October 1 t a  Norrtnber 
9, and not incliidetl, thcrefora, i n  my lmt repcrt, was n8 followa: 
1 Iirecr stntioaw \verv accupic~tl, ~ n t l  t l i c  positions of thirty-tlrrce ob- 
j w t s  fixrtl by 726 obstrwtiori:,. Tlii! itre;i eiubrncctl W R R  185 s q u w  
~ni lcs ,  'I'cti fitntions \ycrt! occupied or visitctl wi th  instruments, ant1 
tLc Lcight of' t l i e ~ r ~  ~ L o v c  thr nvcnn tletrrminetl. The whole work- 
ing P C R S ~ I I  of 184': of t h i ~  pttrty wits livc and R half  inoiitlts, During' 
the winter Cnptuiri (:rani liirs retlubrtl I i h  observntions, nnd put  lhem 
i n  f o r t ,  and made the prescribed computations. 

6, The sccontlary trinngulatinn of the vicinity of Boston hnrbor 
to i ts  coniicxiou w i t h  the work ot Cnptnin Criiin, just  statccl, bas '  
been cotnpletetl by Assistant c'. 0. Boutello, who has also extended 
his triiitiguliltioti 110rt1, and, east of Boston harbor, to include Mar- 
blchend ntid Seli.in hiir\)orR, t i n d  !)art of Cape Ann III far enst as 
h3atidiestcr, (see rkct1.11 h.) A t  the  main stations, Mr. Boutelle 
used ttic two-feet Troughton tl~codolitc o f  thc const survey, and a t  
the ininor Htiitions, ttit.1 six-inah repeating theodolite by Gainbey,, 
(No. 1.) Iletween t i l ( :  30th of Aug:ost anti 26th of Septeinber five 
Niiin stations were o w u p i d ,  at which 129 nngles upon J2G objects 
ferc mclasured by 990 obspr\ atiolis,'iiritl seven subsidiary stations, a t  
which 99 nnglcs wore mcanwirad upon 93 objects, by GOO obwrvations. 

Mr. I3outelle olo~tvl his w o r k  in the  latter part of Septeiuber to  
proceed to section TV,, North  Carolina, to niake the p re l imin~ry  
nrrnngcitivnts iicccssnry to measuring lltc btise line on Uodim' island, 
nnrl to t w i s t  iii the ineasurement. 

I3etwtw the  1st ot' Novcuibcr ant1 the  11th of Dccembcr, 1547, 
the following work was done by this party i n  the  survey of Boston 
hnrbor, n o t  iiiclatled in m y  report  of lust year, viz: six stations oc- 
cupied, 152 ~ n g l e s  measi t id  upon 142 objects, by 1,310 observa- 
tions w i r l i  t l i e  two-fcwt Troughton theotlolite. . 

Mr. Bontclle WRS engugecl last winter ir; astrononiical observa- 
t i n n s  in North CRrolinR, whicli are notcd under the head of section 
I V , ,  and on their co-pletion ww 'occupied in computations of tha t  
work, and in the re-computation of portions oC the cbservatioos 
of' former y('Hrs nrrtil he took the field in June. l i e  was aided by 
Mr. 0. W. Dean, nttachctl to his party.  

7. Topograplry,-The topograph ' of Cape Cad has employed two 
nrties, .and hna embraced theets &os. 28, 31, 32, 83 o f  sketch A. 

$he first party was under the  general chnrga of Assistant H. La. 
Whiting, and the work was executed by him and by Sub*assiatant 

of his work to Novem ! er 1, at which date he had been directed to 

' 
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S, A. Gilbert, the number of hands of the  par ty  bein doubled. Up 

p1c:ed by this party, an area had been surveyed of’ 734 square miles, 
an exteat of shore line of 103 miles, shore lines of creeks and ponds 
384 miles, ant1 roads 210& miles. T h e  topography of the shores of 
JVellfleet harbor, of Soutb Wellfleet or Biaekfish creek, and of Par- 
met river harbor in Truro are i n c l ~ ~ d e d  ~ I I  No. 31. This  sheet alone 
colltain:. 184 milts of roads, and the character of tile ~ i a t i i r i i l  features 
of the country included in it is very complex. M r .  M’liiti!g rcmirrks: 
“‘l’itc hil!s in Truro will average from 160 to 140 (ret  hlgti, H n t l  in 
VS’vIIflcrt u t ~ d  Eaetliam froin 120 to  80 ant1 60. Tlrcse ure a11 of 
tbv most abrupt ancl irregular character, with alternale hollows and 
pcaks.” “ In  six consecutive square lniles tlicre arc not lcss than 300 
separate peaks of hills, antl some 510 holes or hollows, all requiring 
and having separate airtl distinct curves of‘ contour a n d  e l ~ ~ i l t i o n . ”  

Mr. Wlriting took the field in Juric,anrI, iiftcr prcl ininary recon- 
ilaiswrice, conirnencecl his lane tnblc operations on the 8th of‘ July. 

two instrumelits have been ewployrtl. The party c~xpectrtl to  finish 
t h i s  part  of*Cape Cod during the present season; but I have been 
obliged to  direct the closing of‘tlre vork in October, for important 
verifications in section 11. of tlic survey, aacl a rc-$uivey of S.intly 
Hook, to ascertain i ts  increase; T h e  topography i n  tliifi svction is 
suftiaiently in advance of‘ the h ~ d r o g r a ~ t h y  to perinit a short  sea- 
SOJ,’S work without detr i iwnt  t o  the getirral progress of the  B C C -  
tioil. 

During thc last winter, hIr. Whiting V F H S  engaged a t  Eoston i n .  
tr i~nsterring the  survey of the city, by the water cointnissioners,, to  
his topogriipliic.aI sheets of the shores of Boston hurboi. I n  effecting 
this, it was r:ecessary to run additional lines and oecupy many sta- 
tions. TLis work employed him until thc 20th of March, wlicn 
he repaire,d to  the ofFic11 ancl put  in ink the topclgraphical details of 
his plai~e  table sheets, as far as t h o  time permitted, until it w a s  nc-  
c c m r y  again to take the field. Mr. Qi,bcrt  wiis engaged in put- 
ti!tg in ick tlic topography surveyed during t h e  previoup scarison, 
a:~d also i n  reducing in pencil, lor the  coruinissioriers oi’ I~os lon  
herbor, u part of‘ the p!ane table sheets of the  harbor shores. 

8. Tbc second topographical par ty  W;IS unilt!r the  cliarge of as- 
sist;.nt J .  13. Gliick. Sheet No. 28, on thc south side of Cape Cod, 
w.> C ~ I D ~ X I C I ~ C L ‘ ~  by Mr. Ctliick eiirly in June.  His work upon it 
\Viis illtt.rrUptei! fr0lJi the ClOsc!  of Ju ly  utrt i l  the  heginnilrg Of Sep- 
ttiulwr ; ant1 up to the 26th September an area of 26 squiire rnilca, 
3Gi miles of shore line, ancl 674 wiles of’ ioatls, h t t l  been surveyed. 
Tjri. part cotnpletrcl includes 110 less than seven villages. 

11 (1 t 1 i 1 i o 11 a 1 to p og r a p 11 i ca 1 su r v e y s, in d is p L‘ sa bl y re q ii i red for t h c 
map of the cwtr rn  wries,  No. 1, In  the  course of  engraving, occu- 
pictl Mr. Gluck during the uionth of August. These are shown in 
sk t t ch  A, Nos. l$? 3, and 4, c i ~ e  being in the vicinity of Dutch 
islarid ant l  the  fe.-rics across tlic western arm of Naragnnsctt bay, 
t l ~  other on the eastern passage, or Saughtonnet  river, an(! near 

to the close of’ September, sheets Nos, 31, 32, 33 % ad been com- 

He w a s  joined by hlr. Gil g er t  on tlic 20111 of J u l y ,  sincc which time 



Pamanet  or $locum river. T h e  extent i n c h l e d  in these surveys 
is about 9E eqriare miles, but  docs not fnirly represent the amount 
of work done, as it is in detached parts, which are a t  considerable 
distances froin each other. The distance gane over, in moving 
from placc to  place in executing the work, is estimated a t  three 
hundred miles. 

Mr.  Glilck mentioits with thanks the prompt assistanco received 
ftoin Cdptttin N'alrlcn, of  the revenue cuttcr Jackson who was 
dirc!ctcrI to afford hiin transportation in the  surveys in daraganset t  
alrd Jlirzxard's baye. 

In Octobcr this party was directed t o  tske up thp vcrifcnlion of 
thc Ahores of thc Patapsco. nilr ing the  last winter Mr. Glilck was 
occiipie'tl i n  tlre office in putting i n  ink his surveys for the chart of 
Boston harbor, and in transf'krring the to ographical details t o  the  

9. Verijicatinn of topography.-Verifications of pRrt of the topo- 
graphy of' the  diorcs of Boston harbor and the vicinity were made 
i n  Srptcitibtir, by Captnin A. A. Hurnphreys, United States Tapo- 
grnptiicai Engineers, asPiRtaiit in the coast survey. Tho results are 
highly satist'iictory both R R  to aCC.uracy m a  uniformity of repre- 
scAtitation by Assistants Whiting, Gldck, and Williams, and Sub- 
assist ant  Gi I be rt , 

10. l I y d r o p p h . y . - T b t !  Ilytlrography of the  Nantucket shoals, 
atitl of the vicinity of Nantuckct i shnd ,  ]ins bccn contiaued hy the  
y r t y  under tile comrnirllt~ of  Lieutenant Charles €1. Davis, Uilitcd 
btstcs I I R V Y ,  o s s i s ~ ~ i i t  i n  tbc  coast survey. Tile vrssels einploycd 
h v e  corisivtc(j of ttlo stclaInpr Bibb, tlic bichoorrer Callatin,  and a 
hired tpnder of niucty-five ton8 burthen. The Clallotin wds under 
the coinrnniitl of Licutcliilnt J. N. Mtiffit, Ilnitetl Stntes navy. I n  
his report a t  the end of tllc S C H S O ~ )  I&utenR,tit Command;ng Davis 
remnrks:--"The progrchs madc in the fiwt month of' the mason 
(July was 80 rcry satisfactory tlitit thcrc was but little doubt of 
coiup I etitig bclore ilie end of the season tlio survey beyond the new 
soutli shoal 011 the Aoutll, and on the meridian of Gritat Rip OA the  
easi. 

L L  A chart haring these limits, and embracing the ancboragc under 
Great Point on the north, wonld be of the highest value to the 
Eorei~;tt atid coasting triirlc. It would bc in tlemand ahroad as well 
as tit  Itanw, aird tvoulri be r c l d  upon by d l  thoso inerchant vessels 
of  o ren t  Britain, nnd thc north of Europe, which arc engaged in  
coininerce wit11 this country. But the very dangerous character of 
the grouird requires ihat  every possible care should  be used, t o  
Cricurt! accuracy, and in accordance with this view, the South shoal 
charts alrcady issued have been called 4' Preliminary Skctches," 
lcar ing an opening for future corrections, if upon a cotnpwivon of 
the work' of separate seasons$ any should be found necessary. The 
necetwity for accuracy, arising from the  dangcrous naturc of the, 
ground, is increased by the imperfections of tho existing charts, and  
It  is the reiterated proof of this imperfection, and the concrtant dis- 
covery of new shoalti, which, more than anything else, has corn; 

m a p  for 'the coinmigsioners of Bpston har e or. 
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pelled me most unwillingly to report  to  you the  necessity for. 
giving another season to  the  outer Nantucket sboale. 

“Five new shoals, discovered during the predetrt y e w ,  have alrqildy 
been reported to  the  public, and another shoal or bRnk has since 
been discovered,eighteen miles from Nantucket, of equal ilnportanre 
t o  any of tlie precetlipg. But  the weather (luring tlie tuoirth of 
August has also been a cause of our not completing the  proposed 
chart this season. The 
fog w w  so continuous and dense, that  tlie vrssels liave niore than 
Once laid a t  anchor on the rrhoitls \ \ i thout seeing each other for 
forty-eight hours, though only a few miles apart.” 

In  the appendix (No, 3, bis) will  be fouritl ii notice of’ the Aarijprs 
in this vicinity as th ry  were known a t  the alosc of the burvvyirig 
season. Tile prelirniriiiry sketch which accotnpaiiies tlris r rport  
givelr the hydrography ot’ this region as far a s  wniplvted. 

I n  conformity with the request of a coinniittee of the citizeiiu o f  
Nantucket,  a very careful exanrin:ition hi\S been iirarir ot’ the hay ‘ 
inside of GreAt Yoitit, w i t h  a view to a w v t a i n  what changes, if 
any, have occurred since former surveys. The  clrantiel brtwecn 
t he  i .hnrl  of Miiskcget and Martha’s Viiic!ynrtl has also been 4 $ire- 
f u l  1 y soun tl et1 ; n 11 11 Lieu t en n 11 t Coin inti ri t! ing I)i\vi ~1 rev o ti1 ti1 eii tls 
that  a chart  be prrparetl, embracing this ~ 1 1 i 1 1 1 n c l  ant1 t!lc harljora of 
Edgnrtown and Holmes’s Iiolc-a recoirimelid‘itioti which rncets my 
entir? ccncurrence. He is of opinion that  this cliannel may be 
useful, if properly buoyetl, 8s vessels pissitig through Natitucket 
sound wouId have tlie choice of‘ passing out by tlris cli i inirel  or by 
the Vineyard sound, and 6‘ a t  certain times of  the tiilc the c u m  n t  
is unfavorable in one place, while i t  is fiivorablc i n  the other; &rid, 
owing to the  different directions of the  t w o  clr;innels, the P W I ~ I ~  
wind may be fair  in one that  is ahentl in the other. Aftor psr ing 
the  outer bar, about eight tuiles tiistall t from the southeast p i n t  
of ’~happacjuitltlock, over which there is qood bealiiig space of 
three fatlrorns, vessels are  clear of tlan er. Muskegct chatinel, 

t o  the sountl i n  threatenirig weather, when tlie ob jwt  will he to 
reach a harbor of refuge.” 

T h c  recoinmentlatioirs of ii l ight (Jri Sankaty lreatl auil  of‘ a bc.icon 
on tlrc IWW South shoal, are  again renewed by Lieuterrlrnt Coin- 
mantling Davis in Iris report  (Jf this year, i n  the  following t citi i4 : 

“ I t  will be higlrly gratifying to  you, Irowevcr, to know that 
our labors in this field h;ive already proved useful to the coasting 
trade, in pointing out the soic~ and expeditious route clear of liie 
shoals to the southward of Nantucket;  this lias been made krrown 
chiefly through the pilots a n d  others employed i n  this branch of 
the co:ist survey. 1 have never setan so marly vessclN in thiq track 
a s  during the past  season. But the valuable knowledgo collected 
by the coast survey in ;his region will beeotnc lriuch more con- 
spicuous and generally useful when the light is established oil Sari- 
ka ty  head. If this  light is, as i t  uadoubtetlly should bc, one of 
great power, distinctly visible in clear weether nt a tlislance of 
thir ty  miles, not  only will  the domestic commerce derive great ail- 

It proved u grcatm drawback then u~unl .  

however, proroisrls to be principally usefu T B Y  a lrleiltlir of‘ etitrairct: 



vantages from it, but we shall  hear less frequently of accidents to: 
our foreign merchant ships on the shoals. 
“To navigate safely among them reqires (L local knowledge 

9 which pilots only attain, and which few pilo’s e i e r  possess. Navi- 
gators are easily bewildered on coming from the sea, and finding 
themselves suildenly in shod water, and uricertuin what course to 
pursue; this cvil will be partially remedied by a good light on 
Sankaty head. Next in importance to  this light, as  a security to 
navigation, is a beacon on the D ~ W  South. shoal, which I consider, 
it again my duty to  urge now, and on all proper occasion:; the 
value a f  which I hope yet  to  R C C  recognized, and the erection qE 
which is not, I trust, far distant.” A detailed report, relating to a 
l igh t~house  on Sankaty liead was made to me last December by 
Lieutenant Commatiding Davis, and a copy of it was duly forward- 
et1 to the Fifth Auditor; i t  will be found in the  Appendix to  this 
rcport, NO, 5 .  A report fiom the same o f h e r  in regilrd to buoys is 
also appen(led.-(Appendix No. 6. )  

11. It is not usual to  refer in my reports to attempts, however 
useful, which havc not succeeded, but I feal disposed to depart: 
from this rule, to render justice to the effort of Passed Midshipman, 
h n i q l  Ammen, of the United States navy, acting master of the, 
stciuuer Bibb, wlro volunteered, under circumstancw of no l i t t le 
personal hnrclslrip, to attempt t o  determine the position of Ciisha’s, 
letlgr. hIy attention was called by the honorable Dnniel P. King; 
of hliissachusetts, to a letter received by h i m  from Mr. Samuel 
Gilrs ,  of Rockport, IvIassachusetts, in which i t  was stated tlial this 
ledge, lldving “only twcnty.seven feet of  wster” upoti i t ,  is erro- 
Ileously laid down in the charta to the extent of nine miles of 
latitude, I t  was further stated that the fishermen from this par t  ’, 

of the coast crossed ‘(the White  rock” of Cashe’s letlge inany 
times in tile course of the  season. On communicating with Lieu- 1 

tcnalrt Cammanding Davis i’n rcgerd to  this matter, he infariired J 

me that Acting Master Atnmen lind volunteered to  tfo in a fishing 
smack from Hockport,, and that  he had been furnishe with proper’ 
instruments to detertnlne the approximate position of the ledge, if. 
fouarl. ATr. Ammen sailed in company with two cxpericnced ‘fish- \, 
ertneti froin Ilockport, as pilots; antl, nftor rraching the deeper 
pnrts of thc ledge, soulitled for two (lays and n half to find the ,  1 

~I loa ler  parts, without SUCCCES. The pilots “iinti not before a p  
1)Fcciatetl the advantage that the vessels a t  anchor haci ot other 
tlincs been to them, ail‘ording the means of HlwayR kecping in the 
vicinity of tlrc I I I O R I ,  antl of nvoiding sounding over and over q a i n  
the Bitin0 ground.” As the infnrmation collected by Actung Master 
Att1111en may, in atlie absenca of more precise data, bc of perrice to 
nhvigntors, I hnve Rppcndetl his letter to  t l ~ i s  report--(A pcndix 

derirci, t o  complete this work, a t  a period of the ear when the 

Ainon the disagreeable inoi(1ents of the  seRson was tho danger 
run by t I! e achooner Gallat in’ in her return to Boston harbor, bat*, . c . ,  

* \  

NO. 7,) I propose to  give Mr, Atnipen the oppnrruriity w f: loll ,he 

fleet of fishlag vessels ie  anchorcd on or near tho le Y ge. 
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iag been caught in a violent' northcast gale of Scituate rocks. The 
~ e s a r l  suffered damage, easily repaired, in her spars and sails, but  
no further. Her  6ituation a t  one period of the $ale is  represented 
t o  have been perilous. Two  vessels rindzr similar circumstances 
went ashore on Scituate rocks. 

After the season \vas so far Rcl\*anced (September) as to render 
further work on Nantucket shoals impracticable, the  schooner Gal- 
latin, was employed in observfitions of currents in Boston harbor, 
whicli, by great industry, were completed before the close of the  
season. Tidal observations a t  this important port  have becn kept 
up tlirougliout the year. 

A report by Lieutenant Commanding Davis, on the oecessity for 
a lantfrriark upon Long Island, Boston harbor, is hereto appended, 
(Appendix No. 8;) also a notice by the same oficer of  nn invcn- 
tiori of C'apti~it~ Owen, of the British navq, designed to  bc i ised a t  
light-houses anti light-boats, t o  give warning to approaching yes- 
seis during fogs, (Appendix No. 9.) Lieutenant Cornmanding 
Davis ackiiowlctlges his obligations to Commodore Parker  antl t o  
Captain Tstnall ,  of the Charlestoan navy yard. 

The office work, of this party during last winter, was quite ardu- 
ouh. The  notes of the hydrography of tlic South shoals, of Ijoston 
harbor, atitl of I lyannis harbor, including sountlitigs, currents, titlcs, 
aotl sailing directions, were a l l  copied, ttie reductions made, and 
tlir work platted. JII ailclitioii to this, Lieutenant Commanding 
Davis cotitinuecl the  discussion of the tidal observations itt F o r t  
Moilroe. Ire also maile an exaniination of €Jell Gate, which \rill 
be reported in its place in sectioii 11. 
' 12. The hydrogvaphie party of LieUtetiant Commanding John R. 
Goldsborough, U. S. N., assistant in the coast survey, has, cluririg 
pa r t  of ttie season, been employed i n  this section in soundings to  
f i l l  up certain parts ot' the  first shect of the chart  n f  the eastern 
coast, from Point Jutlitli to Cuttylirink, brtwecn Cuttyhunk ant1 
Gay Head, antl in the different arms of Narragansett bay; also in 
soundings in  Newport harbor. Local tidal observations have been 
made in connexion with this work. 

13. Professor Baily, of West  Point, examined, a t  m y  request, 
t h e  specimens of bottom taken u p  in thc different parts of Boston 
harbor, w i th  a view to derclopc! facts of practical irnpnrtance in 
regard t o  the sourccs of thc difcrent c1epositc.s. The  inicrossopc 
did not point out characteristic differences in the  organic remains. 

SECTION 11. 

From Point Judi th to  Cupe IIenlopcn, including the coast of Con- 
necticut, flew York, f l e w  Jersey, Pennsylvania, and p a r t  o f  Del- 
aware. 

T h e  supplementary work in this section, has consisted of re-de- 
terminations of points of triangulation on the southern shore of 
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Long Island; for filling u p  portions of hydrography; of additional 
lnagrietic observations; of the verification of topography near I le l l  
Gate, and of the rcpsurvey of Sandy Hook to ascertain i ts  chnnges; 
of tidal and current obscrvations; of additioilal soundings for the 
jvestern shcet of Long Island, antl for the off-shore chart, nnd of a 
re.examinatiorr of Buttermilk channel, nenr New York, antl of the  
h,ydrography of  Hell Gatc. This work has been exeruted from 
tune to time, as parties could rcadily be d iqosed  of from other sec- I 

tiotts. 
Tlrc drawing, engraving, and publishing of charta, which have 

rcquired the clricf expcntliture in thc section, will bo particularly 
spoken of with the ollice work, to which they belong, 

In criiploying the zenith telescope by Captain Talcott'e method 
to obtain latitude, i t  is necessary, frequently, to  use stara of which 

given in the catalogue, tlepciid upon H few o b s e e  
vlrt i on#, 

l h e  nctcessity of  better determinations, i n  many cases. prcscnted'  
itself to US early, in the usu of' this instrumcnt. In the serics a t  
Fort  Morgan, the second made upon the const survey, the mean cat- 
alogue error was greater than the mean probable error of a single 
observntion w i t h  the zenith telescope: MRny of the pnirs em loy- 
et1 were beyond the range of thc zenith sector, c,zperially wit R t he  
first illstrulllents tlsctl, wllich did not admit of observations nenr the  
zenith, Captain T. J.  Lee, who hild taken part  in these obsihrvo- 
tions, nlld ]hiid seen wit11 r q r e t  the impossibility of making use of 
all ttie pairs of stars, until better determinations were had, sug- 
gestctl obver\*Hti&s with thr! tuural circle of the observatory of the 
militnry aca(jelny at W,st  Point, to detcrminc the positions 0 1  a11 
the star8 used, bcgitrning with tbose which gave decidedly i l i w r q d  
ant results, Suah worlc is, perha st  hardly to be expected ~ ~ C U Q  

Ilo\\*evc*r iInportailt to the coast survvy. On npplication to prnfcs- 
sor Barrlatt, of West Point,  he acceded wlth great cheerfulncsn to 
m y  r q u c s t  t o  prrmit thc \1sc of thc mural, n n t l  furnished m o s t  lib- 
erally to  Captain Lee every facility in nirking the observntions, 
and gave llim the benefit of his advice antl knowledge in directing 
the course of obsorvntion; insuring thereby the best application of 
Ca ) t a i o  Lec's time ant1 ability os an observer, 

phia by Professor Kenclell. 

" the positiong, 
r 9  

thc regular o\)scrvntjona of nn o f, servotory R S  usuitlly organizcd, 

. "Ire I obscrvrrtions for longitude h e  been continued a t  Philadel- 

1. The determination of points on the south shore of Long Island, 
10 fill up the hyilrography, has been exeeutecl in part by Sub-Hasis- 
tant  Joseph S. Ruth, and in part  by Professor Pcntlleton, United 
States rravy, hoth untltar tho immedbte '  direction of Lieutenant 
Commaniling Richard Unche, United States navy, aiaislant in  tho 
coast mrvey. Hydrographic points were determined by M r .  Ruth  
from 329 observations from main stations on Long Island, including 
pn area of 192 square miles. 

2. JMagnetic otsevvalions were made by Sub-assistant Joseph S, 
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Ruth  a t  F i r e  island light-house on Long Island, a t  the  Pavilion, 
New Haven, and a t  two points, Fort W o o p e r  and Oyster point,, in  
t h e  vicinity of New Haven. The number of rending8 for variation 
was 449 on 13 separate days, for horizontal intensity 10 sets on 8 
days, and for magnetic dip 9 on 7 days. T h e  apparatus used was 
that  already referred to in the  primary triangulation of section I. 
Twelve sets of obscrvutions were tnntlc for the moinerrt of inertia 
and eleven for tattgnctic: iiiomcnt of the  needle cinployetl Rt tlic stu- 
tioit. Five BCIS of obseilatioiis upoil the sun for azimuth were 
made with the small  tlreotlolitc attiichecl to tho  tlcclinoiiirter. The 
observations required frequent repetitions in consequence o f  mag- 
nctic tlisi urbilnccs, accornpanicd b auroriis, whicli rendered tlirrn 
of no vrrlue for normal  results. '1 his work and the forincr occu- 
pic11 Rfr .  R u t h  froiu the  2Stii of June  to the  1st  of September. 

Y 

3. Aslroiroinicul olaervutieris.-Bet\e~n tlir 15th o f  June  nnrl the 
18th of Septeinbcr, observations for the  north polfir tlisti\tlce of 38 
stais  liatl becn made with the mural circle a t  West Point,  by Cap- 
tain T. J. bee ,  topographical engineers, assistant in t h c a  coast sur- 
vey. The piirpose of tlic observations has nlreatly been rr ta td ,  and 
the acknowlcdgmcntrr just1 tlur! to Profcrcsor Jhrrtlett iti;itlc. Thc 
stars whose potiitiocn 1i:ivc leeti ileterininctl were ttiosc giving (lis- 
crepnnt resulto for thc latitudc of Poole's Island in the Chesapeake, 
Thompson's, (Cape Ann,) and the Isle of Shoals ant1 Agamenticus 
on the eastern coa*t. 

4. Iluring the past year Professor Kendall  lias obscrvcrl at Phil- 
adelphia,  for  the use of the coast survey,  fifty-five culiiiinatioiiu of 
the  iiiooii, cottiprising thirty-six triinsits of' the  first aiirl twenty-four 
of the second liieb, with the transits of the moon culrninatirig stars. 
Since January,  1848, fourteen occultations a t  the  dark limb of tlie 
moon have been obscri vt!. 

6 .  IlydropnpAy.-Ttie su plernentwy observationN of titles aiid 
currtwts wtlic1i I f*ountl t o  !e necessitry rrt tbt! eritrnnce of ~ o n g  
Island sound, by the  cliscussion of the observations in the sound, 
havc been in;itle by Lieutenant Commnnc!ing John R. Goltlsbo- 
rough, Utiiterl States navy, assistant in 11ie coast survey. Siiuul-  
tatlcous tidal olwrvutiona for two  lunatinns \acre iiiatle i n  tLt: 
mor~tlis of June  ai111 J u l y  near Montauk Point,  on Little Gii11 
islarid, ut  the eiitraiice of' the Itace, a r i d  a t  Watch  lfill, tleilr the 
eastcrn rsntrance of E'ishcBr's Island sound. Currcant observations 
wccc rnntle i n  caiioesion w i t h  thcsc, at stiltions No. 41, near RIon- 
tauk Po in t ,  (set: sketch U, )  No. 36, iu tlie I t i f ~ ~ ,  atid tleiir \Yiitch 
JI i I l ,  ror four co'~isem,~ivc complete phaws of' t l ic  curretit. Tlic.se 
ohrvi i t io i i s  were Irtatlrr v l i i c  fly wlicn the P P ~ I  \\.as s11ioot.11 iintl the 
iiilluciicc o f  t l i c  w i i i t l  \vas i t r i ~ w w ( ~ p t  iL!e. Thc. Situultile~ctus ol)srr- 
villions ; i i v  intcrille,l to  i l t , t p r : i i i i i v  tlic i i i t e i w i l  i n  tlic t i i i i t !  of' fisc 
; i i l t i  ! , i l l  ( I f  t \ * t  t ic !c  i . 1141  cbl) iintl f l t ) ~ ;  of' t I i ( b  crirrcrit :it t l i ~  iriiportiilit 
po,itioits ctctl. 'LO tlilcc! iuiiiiitc.ly thc coiiiic'sioil 01' t11o tist! 
and fit11 of' tile titlc ant1 direction, aiid I'orcc o f  currcnt, lrourly 01)- 
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gervations for three days were made near the  west end of Fisher’s 
island, outside of  the Rnce, in cnnnexion with those a t  Littlu Gull  
island and current station No. 36, in the Race; also, n e w  the east 
end of Fisher’s is!atid, in  connexiori with those a t  Watch hil! and 
the nrighbqring current station. These observntions are in pro- 
gress of retiucing and representing on the diagrams prescribed. 

‘ h e  tidal observatiorio h a w  been kept  up  R t  Govern0 r’s island, 
under the  direction of Lieutenant Commanding Goltlsborough, and 
anclrs  tiuvc been t-,kcn for the positions of rocks and buoys in 
Jlrrlitingto~r bay. The wotk of the parfy in section I. has already 
h c r i  Nl\ftIll. 

1liis Ipirrty was occupied during the last winter in reducing and 
r lotting tilt- titla] H i l t ]  current observatioas of the prevvinus season, 
and i n  r(qIi1cing anfl protrl \cli i~g the Roundings tnadc on thr! Bulk- 
ht*ad shoal, n(:ap Fort  Delaware, in the channel east of the Pea 
I’iltcll islnotl, ai the entrance to Dona river, atid across the Joe 

Tht! schoofler Nautilus, belonging to  the pilrty, was run into by 
prcpeller steamboat i n  Long lslanrl sound, from cnrelessneos on 

the part  of  those in the steamer. The prompt measures taken by 
Lit*  ut a 11 t Co m in R n t l  i n  g G 01 11s bo r o u gli , secure d the ne cessar re- 
p a i r ~  to tlie vessel a t  the expense of the parties doing tlie Jam- ’ 

u p .  

Ijlydrugraphy of thc s d A c r n  s ide  of Long Island.-The sup- 
]~lt!nieatirry l i n e s  rcqilirrcl for the w,cstcrir sheet of tho south side 
of Long Islilritl have been run by Lieutenant Comuluntling Richard 
hehc!, United Stat(!s navy, awistnnt in thr! coast survey, in the  
steamer Legar4. Lines, froin the capes of the Delilwiirc4 to  the 
New York light-boat, f r o m  Sirritly Hook to  Martha’s Vineyard, 
froiii Martha’s Vineyarcl t o  Delaware bay,  for filling i n  the off-shor~ 
,chart ntiw i n  progress of completion, have been run, iii  t h e  couw,+ 
of the serison, by the  same party. T h e  are now engnpd in the. 

i f  ally chi\ilgco l i ~ v t l  taken p l ~ c u  in Gedney’s and  the maiii ship 
chanarl, or the st~oals bordering them, from the making out of 
Sandy I ~ O O I C .  

The triore accurate defining of tho limits of the depreclsion known 
DS tha  Rlutl Hole, 81111 the cnntinuatian of the soundings on the 
south side of Long Island, h a w  also been aesigticd to this party; 
b u t  ttrl! Ooisterous character of the werrther, during t.lis autumn, 
reriders i t  probable t h t  all may iiot be accomplished tilot is de- 
sired, 

I’hc cxploration for teinpara ture of tiit! gulf atreitm,,bg Lieu- 
tellal~t Cornin8nding Richard 1 ) a ~ h l ‘ ,  will tw notictad i t 1  11s p”prr 
]’I ii I! r , 

1)uriag InNt winter, rliis party wnn eningeci i n  plotliiig tho work 
of 111a previous sCilso;i. A t;:l,trt of the, over-falls of Clip! May. was 
p r t l p d ,  \villi a colljp4irisuo of t h y  \tiwe fltt!inia I:III*YP rvsiiitinw 
j r o i u  [lie 1 : t ~ v   ant^ o11j burvcye, slruwillg, .contrary to t t1.d G e r w a ?  
opiriion, vcry sinal1 chaiigcs in this quarter. A comparative chart  

v .  

. FIoyKer shoal. 

re-examination of tlre entrnnce to New t ork harbor, to iiswrtain 



of CrowrShoal,  surveyed by Major Bache in 1836, and Lieutenant  
Commanding Davis in  1842-'43, and again during the last season, 
was also made. 

7. I n  connexion with the  sountlinge near Sandy Hook, I should 
mention that Sub-assistant S. A. Gilbert  is  under instructions to re- 
survey the  shore lines of the  hook, to asccrtairi the progreas.wliich 
it has made, if any, since the survey of 1845. 

S. Ilydrogrrphy ef Hell Gate.-My attention w a y  especially 
called to  the necessity for it more minute chart  of  this dangeIous 
passage than w a s  in the archives of the coast survey, by a corres- 
pondence with Schuy ler Livingston, e q . ,  clririrman of' the commit- 
tee of the chamber of comneruc,  of N e w  York. 

Lieutenant Commanding Davis, who had made the curreii t and 
t idal  observations in IZell Gate,  in 1845, volutiteered, a t  t i  sca- 
son of the year when it was certain thl: work woultl Le nny- 
thiog but pleasrat, to mukc the additions required to tlrt! chart  
to  adapt it to the immediate wants  of the chnnber of commerce. 
T h e  report presented by  Lieutenant Comruantlirig Davis, utitl the 
accompanying chart, were forwarded to the cliatnter of commcrce, 
and their x - e i p t  acknownrletlgetl, by direction of the  chainber, by 
the srcretary,  Prosper M. Wetmore, esq. , and coinpliuleiitary reso- 
lutions p s s e d .  (Appendix, No. 10.) This  report w a s  publislietl 
a t  tile timc, but  the inquiries for it recently, whIch I have Rot been 
able to ans\\"r by !urnishirig it, and the rillue of the nautical sug- 
gestions which i t  contains, induce me to appeiid it. to the present 
report. (Appendix, No. 11.) 

9 This important work has been redumcd by Lieutenant Coin- 
ma:rding David D, Porter,  United S t i r t C S  navy, assistarit in the 
coast survey, who iissistetl i n  t he  survey formerly muclc, and to 
whose party the United States sclloonet Petrel I I : IY  heen ;issigned. 

At tibe ddte of S r p t m b e r  23, about one-third of' the  hytlrogritplly 
hr.d bteu complctctl, and if the season provcs f'itvorablu, 1 t!x- 

p c t  t h t  lie wi l l  complete t h e  most essential par t  of it. Tilo 
ptiiod for working to  advantage it1 this psuage is so brir'f, and 
the  irregularities of the bottom so great, that  the  area to be 
sounded gives but  l i t t le idea of the timc required for its coniple; 
!ion. 4,000 souniiiags h a w  been made at the date of Liciitenant 
Cotomanding Porter's report, and 614 anglee taken with the sex- 
tant,  to establish LjdtograyLic points. Tidal observations at every  
half hour of  the tiny arid night hnve t een  inutle, in conncexion with 
the aounrlings. 

A report  since rcccived from Xicutenuat Cnrnmanding Pnrtcr  is 
inserted in the appeiidix No. i2, and has been communicated to the 
chamber of cominercer 

10, The party of Assistant €1, L. Whit ing is under instructions 
to  verify the topography of the sliores i n  this  vicinity, ant1 to  prc- 
sent a map of them as now cxistiug, itnptovemcnta and arlteraiiono 



of late years havinq'pery much changed the  immediate shore line, 
as well as the positions in the  interior, visible from the  water. 

11. Jlydngraphy of Buttermilk cliannel.-By special instructions -, 
from the Secretary of the Treasury, a re-survey was made of this-  
clinnnel to ascertain what chaiips, iF any, hntl taken place in i t  
witlriii the  last fcw years, to furnish sailing directions for it, and a 

t o  asccrtnili the propcr place for buoys to facilitate it8 use. Tl~ifi 
hydrography was placed in clinrge of Lieutenant Commanding 
David D. Porter, United States navy, assistaiit in the  coast survey, 
~ i i o  accomplished it between the 28th of August and the 8th Sep- 
teirrbrr, prcscntiiig a n  intcrestiil# report, which I give in the ap. 
pentlrx, (No. 13.) I n  th r  execution of this work 1,600 soundings.  
have been taken, anti 185 nrrgles measured, with the sextant, i n  
establisbing the hydrographic points. T h e  least water in the chan- , 

n d  is five fathoms. A chart on a large scale, will  be a t  once pre- 

12. I am indebted to Lieutennnt ~omrnant l ing  Porter  for an ex- 
amiliation of the question of tho l o y t i o n  of a buoy in the chan- 
nel. weat of tbt2 P e a  I%tch island i n  Delaware river, which was  I 

referreti to  me by the Fifth Auditor. It resulted in the recom- 
mendation of replacing R buoy 0lf " Tom's Gut," to mark the. ch in- .  
ne!, and of placing an ndditionnl boy a t  the lower end of Pea 
Patch spit. A change in the mode of attaching the  buoy t o  i t s  
anchor, by a ring playing freely t l~rough. @ye instead of a 
8h;ickJe and bolt, w a s  recornmendc(1 by Lieutenant Commanding 
Porter,  as likcly to  prevent the chafing which now rapidly t akes  
place, separating the buoy chain from the anohor- 

specimens of the bottom taken up in. sountlings in this section. I 
referred to bis interesting examination find Its results in my las t  
report, and have presented his paper, through Professor Agassiz, t o  
the American Association for the. advancement of science, that  it 
may be put in the way of publication. It is accompanied by care- 
ful drawings of the or anisms destribed, the character of which is-. 

SECTION No. 8 .  

Prom Cape  Hentopen t o  Caps  Henry ,  including the coast of D e l e  
ware ,  N a r y i a n d ,  and p a r t  of Virginia, 

T h e  .survey has made i ta  regular progress in  this section; two 
triarrgulation parties have been employed in it during the whole 
season, and one during par t  of the season, two plane table parties,, 
one with two instruments, a force equivalent therefore to  two lane 
table parties; one hydrogra hio party during the  whole, an! one 
during part of t h e  Beason. $he triangulation across to  the Ca itol 
bas been nearly acompletedj important work of reridoation has B een 

parctl ant1 reported to the Treasury Department. 1 .  

13.. Profrsfior Bailey, of West Point, prepared a report on the ' 

highly praised by Pro P essor Agassiz.' 

3 '  
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made; t he  triangulation b? the  Chesapeake haebeen extended south 
of the mouth of the Potoinac, covering the  bay (which here widens 
considerably) by a tfouhle eerie.o of triangles; the triangulation of 
the  outer shore has advanced down Sinepux‘ent Lay into Virginia; 
the  topoppi iy  of the  shor rs  of the bay t o  the lirnits of tlie tr ian- 
gillation of last year has been rxecatetl; t h e  hydrography of  tJlB 
Lay bas pasrctl m i t h  of thc  satlie limits, antl on the outer  coast  has 
:cachet1 theio, nnd the hydrograp!~y of thc Chopt;irrlc river !iaip b ~ c u  
co,~ipletetl. The hydrogrnpliy i n  !his sectiotr has covcri!tl a n  R I  ea 
of’ 617 square inilea. 

The steamw Viscn,  loanetl temporarily by t he  Navy T ) c . ~ I ; I I  tii,tint 
to  the coast survey, was employed in tlrc outside or oceaii wnrJi fur 
five weeks in August ant1 September. 

1. Pti71lffV*y lriangulafion across tr, Washington, and work of 
yerification .--T\vo stations were occupitcl by me before proceetliag 
to  sektion No. 1; one on thr Magothy river, near the  shores of the 
Cllesapeake, and the ot lm in Anne Arunilel courity, Webb’# hill, 
(sketch C.) The anglvs on all  the stations visible f‘roin the first, 
Seven in number, were me.nsi1rc.d; t he  lines wliicli had grown up 
were re-opened, and the line to Marriott’s was opened by Mr. 
TJiomaa McDoiinell, under my itiiirivdiatc direction. 426 observa- 
tions \Yere made witti the  tn’vfeLt thcotlolitc of the  coast survey, 
by Troughton a n d  Simms, using Scventcen positions of the iirdtru- 
nicnt, n i i t i  328 tneasurrs were iniide of cight angles. I also inatle 
a rrconnaissance before going to  this station of the line from Mar- 
riott’b to Soaper’s, and Patiefierl idyse l f  ttlnt, without the nid of  ex- 
traordinary refraction, the tjt*o s ta t ions  I V ~ I ~  no t ,  as liild been sup- 
posed, intervisible. Our occupation of the station on the  hlagothy 
was proIongrtI by bad weather t o  six weeks, during which time the 
signal at Sosprr’s was secn b u t  thrcr times. The interniediatc sta- 
t ion a t  \Vebh’s was nes t  occupird,  antl 240 obacrvations made in 
thirty-four positions of the theoclolite on four slations. While  there, 
I rcqircsted Asristant James  S. Williams to  reconnoitre t h e  line 
fromi W t  bb’s to  Hill’s, which, i f  prrtcticitble, would improve t h e  
trisiigu!n:ioti, a n d  which, f rom previous reconnaissancp, had bet n 
s u p j ~ ( i s ~ d  iinpracticable. €IC rvportect the  line to  be prncticable, 
b u t  ttie obstaclc s iri the  w a y  of completely opetiing i t  were s u c h  as 
t o  induce me lo postpone t o  the  wiriter the question o f  firially 
opening it. T h e  occupation of but one additional station is requir-  
cd t o  conilcct tlie Chcsape:ikc trianguIalioIi wit11 tlic Capitol arid 
Washington observatory. The  area covered by the  triangulation 
was 346 square miles. 

2. The pr imary  tr iangulafion of Cl~csapcake bay, aut1 the si.contla- 
ry triangulation cotinectyl with  i t ,  Lave been con:inuetl soiitliw;ir,l 
by Assistant Edtnuirtl 13lunt,  who has also executed work nf  serifi- 
cation north of  tbc Kvnt island basc. Duiir:g p t t  01’ the Scilson 
&IF. I I l ~ l n t  lrav l w n  aidvtl  by Sub.;;ssistarlt Cliarlrli P. Uollr~s; a t ~ t l  
(!iJrrr:g p a r t  oi t t i v  R ~ ~ ~ : S O I I  by  !Ira J o t i a  Locke, juriior. 

’I t ~ ~ : i n g l ~ l i i i i ( ~ ~ 1  )ILS L l t 1 1  t.stcJit!ed south of the Iuouth of the 
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tended with advantage. Th i s  par ty  has had the  use of theschooner  
W a r e  during the  whole season. 

hfr. Clttts has occupied, in addition, th ree  Rtations of the tr ian- 
gulation of the Choptank, where the  results required verification, 
usink: the six-inch Gambey repeating theodolite (No, 2.) 

AT thc date of his last annual report, October, 1847, Mr,, Cut t s  
st'll in ttic field, ant] ,  before .closing his work, liad survcyeti. 

;r.!tlitional area O F  9; square miles, an extent  of shore lint! of' 21 
milts, ant1 of rontls of 6; miles. Tht: plane table shcets fJf t h r  last 

w r c  p i t  iri  ink tlctring thv winter .  
Tho tnpogrnpIiy of a l t w t  No. 25 of tlie Chesapeake bay has been 

co i l~plv t~~i l  by Ass i~ tan t  Cieorl;e I). Wise, who litis also re-examined 
a plbriioii 01' his work oii the  shore* of t h ~  h t a p s c o .  ITe  h ; d ,  also, 
(:Ilii~il,Q i i v t . d  *Irrc.t No. 31  trn tlie outctr shore, sniitli of 1 t i c I i ; t n  r iver ,  
ani! joining the plane tnblp slirct of  Mr. J. J. S. I-IaHsler frour Cape 
H ~ ~ I , ~ O ~ V I I .  'L'he party toolc the field o i i  the  20th of  hTay, and re- 
t i ir i t i*d t o  t h v  Patapsco for  verification work thvrr. on tho 14th of 
Oc:oLer. N r .  Wist* has used a sinal1 vcsst!l I i i t c t l  by the const sur- 
w y  for t!tv purpose. Iht! sillourit 01' iiew w r ~ r k  exvcutctl during 
tile part of the sciison tlevotccl to it Corers ;in a r ea  of .48 square 
miles. 

Hydrography . -T wo h J tl r o g r a p 11 i c parties t i  11 ve be en en ga g e t l  i n 
this  section, OIJC during tjie wliolc season under the cornmarit1 o f  
Liriitenant Commnnrling S. I' Lee, U. S. N., assistant it1 the  coast 
surrey,  and  t h e  o thr r  unilcr the cotnmatrtl of Lieutenant Coiamantl- 
ing W .  P. McArthur. The party o f  Lieutcnatit Cornmanding Lee 
beg:in their work i n  the bay on the  29th of May, and,  by tlie 13th 
of' Jul  , Iiatl Iicilrly soiir,tiecI out tlie space between a Iinc drawn 
from E o v e  Poiiit light-lioiise ( w e  sketch C. )  t o  Mcekin's Neck stit- 
tion, and a line frotri Poirit no  Poitit to Ulootlsworth stntioir, in- 
cluding an area of  205 square miles. Having mnde preliiriinnry 
arrangements for settirig u p  wignols on the outer coast south o f  In- 
dian river, Lieutenant Coinmantling Lee proceeded in.?he steamer 
Vixen, kiritlly loaned by the Ilon. the Secretary of the Navy teiu- 
pordrily for service iu tlie eonst .rurvcby, an the  27th of July, t o  
cotnmenw the outside work, from the line a t  which it had been 
discontiiiurtl i n  18.15. 011 the  way northward, Sand Island inlet  
was examined, according to a request inide of  me by theCotnuiittee 
of Commerce of the House of Representativep, anit a report made,. 
which is placed i n  the Cppendix, No. 14. 

Between t h e 5 t h  of August and 12th of September, when the 
atediner Vixen was required by the  Navy Department t o  be returned, 
the party of Lieutenant Cominantling Lee  completed the soutiding 
of 230 squrw miles, from Indian river ~ o u t l i  to Beach housrsignirl, 
(see sketc.11 C,) and off shore t o  a distance of froin 10 t o  15 rniles, 
a s  far as the steamer could be seen by obserters stationed on t h e  
tr ipods of the signals. Within this limit lies Fenwick's shoals, 
bearing ers t  7h0 north from Fenwick's island station, distant Gh 
miles, anti Laving 28 fathoms least water upon them. Lieutenant 
Cornmantling Lee  rccommentls that  a light-boat be F ~ R C C ~  within. 
these shoals, and that artificial marks be erected a t  different con- 
lenient points along the-coast,bo that the coasters who ruu by tho 
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land only, shou1;l be certain ‘of their  position, the coast itself of- 
fording no natural  land marks to  serve as  atleguate 

I n  Septcinbcr, Lieutenant Commanding Lee, i n  the rig Washing- 
t.or,~, returned to  the Chesnpeake, and before the close of the sea- 

‘ son, Novemtcr 16th’ completed the hydro raphy of thc section rs 
f a r  pouth a s  the line (sketch C) Point no Eoin t ,  Hil ly  Hammock, 
the Honga river, and Hsoper’s straits  to Bishop’s liead signal, on 
the cnslern sitlc*, a n d  the Patuxcnt river to St. Leonard’s creek. 
* This  party, aftcr closing the work in the gulf‘strram, mentioned 
i n  my last rvport, twcutt1d (1 portion of off-shore work south of 
Cape Jl(wlopen, riiniiirig 100 miles of muntlings, nnd  collccting 
characteristic- sl)ecinruns of the bottom. Round shoal, on the north- 
ern end of the Hen Rntl Chicken shoal, wns also sounclctl. T h e  
:ate period oI t h c !  season prevented A further extension of this 
work. I h r i n g  the winter the party wns cngaged in copying notes 
i n  duplicnte, copying tlifigriiiiia of  the p I f  stream ObwrriitionA, and 
plott ing the soundiiigs o t  thc off find in-shore work, in copying 
~ o u n d i a g s  taken in  the  Gulf of  Mwico,  ant1 in prepnring the  soun,d- 
sing sheets of the Clicsnpenke. 

I‘hc hydrography of the Choptank river%, and of an unfinished 
portion of the bay sheet of lafit year,?las been completed b the 
party under the coininilntl of k u t e n n n t  W. P, McArthur, U. tf, N., 
assistnnt i n  tliv c:oaRt purveyj ii; the schorrer John Y. Mntjon, Tfle  
rcgrilnr work of  this pnrty  !viis i n  scrlion Iv., Albemerlu sountl; but 
Licut unairt Cotnini4ntIing ?,I t:Artliur, with characteristic zeal, re- 
quested thnt, on closirrg his work tlwrc, he inight be nssignccl to  
the completion of the hydrogrtiphy Of the  great and little Clioptank 
river$, ritlar the mou ths  of which he worked  last year. 

The great Clroptttnk is nearly sixty miles i n  Icngth, and, with its’ 
tributaries, passes tlirougli one of the most  fertile portions of Mary- 
l a n d ;  the river, though tlcep, is inlcrriiptcbtl by Phoals. Ono of these, ‘‘ lying iiiiincdiatvlg i n  tho inoiitli of both Choptiinks, with but nine 
feet of’ wtitor on it,” il; claimed i18 a d iscovery  by Lieutenant Corn- 
inancling McArthur. The  aren of  this rivcr, as fa r  as sounded out, 
is 125 quar t ’  ziiiles, thnt ol‘ the little Choptunk 37 sqiinre miles. 

I n  his nnnuill report, Litiut. Commnncting h‘lchrthur rrinnrks: 
‘( 111 order to nssist and tncilitatc navigators in  these rivers, ten 
sinal1 spar buo s tire rcquiretl, viz: one on the new sboal i n  the 
mouth of  the river; one on Ti!ghmnn’s Point bur, one on Warn- 
brook dionl j  one on the extremity of Hanibrook bar; and one on 
the  Sugar Lonf shoal off Chancellor’s Point;  w d  three 011 the  Ja- 
mnica sl io~ls .  I n  the l i t t lc Choptnnk, one on the  bar running 
NE. by E. from James’s Ialantl signal, and one on kagged Poin t  
bnr.” 

On the briy sheet south of Sharp’s Island, n shoal mas sounded 
ou1, the limits of which were before but  imperfectly, known; IL 
buoy is recommended to  be placed on this shoal, !‘.enabling naui- 
giitors to avoid thc shoal, and have the full benefit of the  whole 
width of the chatinel in beating up  or down.” ,The  area Pounded 
out upon this.tiheet was about twenty 

6 cs * 
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Yare miles. 
At the request of the Committee of 8 ommetae of the House of 
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Representatives, and with the  assent of the  Fif th  Auditor, I in-- 
atructed Lieut. Commanding 'McArthiir to make an examination 
into the alleged necessity for R 1ight.hnuse on Dlakiston's Island, 
in the Potoiuac, above Piney Point. IIis report (which was a t  
once presented to the committee) will bc  found in the appendix 
No. 15. 

Before proceeding to Albcmarlc sound last  winter,  the hydro- 
graphy o f  a chart of' the  harbor of refuge at the mouth of Cliester 
river \vas prepare;! for engraving by  this pnrty. 

SECTIOXS 111. AND I\'. 

.Exploration of the  gul f  strtam. 

The' observations in the gulf strcilin were continued this yeor by 
Lieutenant Commanding Iiicliard Baclic, United States navy, as- 
sistant in the coast mrvey,  in  the s f w u  veNec1 LegarG, transferred 
by tht- Trcriwtiry Dcptrrtmoit f rom tlic revcnuc niarine, Two scc- 
tioils, iwpentlicular to  the tixis of' the  stream, wcrc nintle bctwccn 
tire 4th and the 25th of Ju ly ,  temperatures beiiig tiikcn from tho 
SUrf'dcf? t o  600 fathoms, in thirteen positions on tlw first section, 
a i d  f r o b  tlw surfsce to 500 fathoms, in fourtcm positions in tlic 
eecontl section. Tlie  positions : \re  inarkctl on t l i c  c l m t  I) bib, 
where the sectinns arc designated as 111. and l V . ,  and the positioiis 
are  nurnljered in fhe  order in wliicli they wcrc occupictl; the letter 
R ,  afiixeci to  the number of' the  position, serving to distingiiisli tlie 
work of tlic piirtg of 1,icutennri: Coi!inianiling liicliartl Uuc.11e from 
that  of Lieutenant Commaiiding Gcorgc M. Bachc, in lSiG, and 
of Lieuteuatrt Coniniaiiding S. 1'. Let, i n  1517. 

Observations upon the scction fioutlicast from Cape Henry have 
been made f o r  three conscautivc years, to  indicatc the changes in 
tlic distribution of the teir1per;iturc of  tlic! occan. I n  conseqiicnce 
of .  the loss of' the most trristwoitI,iy instromcnts, by tlic piirtirrg of 
the line i n  drawing i t  up,  after a cast of 3,300 fathoms i n  ilcpth, 
o f  Matkras,  the further prosccutioir of t ! i e  soutidings for tcinpein- 
t ~ ~ e  during the* SCiisoII was postl)oncd, rind tlrc LcgarG \vas used 
for  importaut service i n  another part of tho  survey. 

This is the first year  t b i i t  stcain 112s L c c ~  applicd to this p o r t b n  
o!' the work. Tlia circuir,ht;inct~s were not of thc most fitvoribblc 
kind, but soine iiclvantagc*, rieverthc!Iess, sconis to have bccn gained. 
L i c u t t w t n t  fiitchc remarks: ( 4  Scction 111. w a s  run by the br ig  
Wadrington, i n  1846, io nine tl;iys, eleven positions bcing occupied, 
aiitl in  16-17, i n  eigl~lcen days, tlrirtceri positions being occupied. 
It took US elvvvn days, occupying tliirtLcn positions, ant1 tcikirig 
ItnrperatuJts to 600 l;itIio~us. Altlrough w e  IrnJ head winds, they 
were generally fresh enough to  allow a smart  working vessel t o  
reach lirr stntjoii as quicIc!y as wc t I i c I .  On our  return (sectiqn 4) 
ant! 011 one o r  two d a y s  going out, the  weather \vas SO C~IIII I  as t o  
give us an adv;irit;ige over sails, and always i n  being able t o  kccp  
the v e ~ s c l  directly over the line, and to we1 i t  up by steam. At; 
t he  same time I do not conceive this a proper vessel for this duty;* 
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her power is shal l ,  so small ns to malic i t  necessary to beat under 
stearn, and sail against L whole topsail breeze. She is heavily 
masted, and j e t  lias not sail enough to drive her moderately through 
the water i n  good miling brccms.” 

“On n o  single day while running scction 111. could bur sails be 
U S C ~  to atlvuntagc in moving from one position to another. Re- 
turninp, the section (No. IV.)  w a s  from latitude 30’ 34’ north, 
longitutle 69“ 36‘ west to  cape IItitteras, on which we were occu- 
pictl nine clitys i n  rnnking fourteen positiqns, observing the tempc- 
rilturcs to tiru tleptli  of five htintlrcil fathorns,” 

Besides the iirslrutncnts for asccrtaining trinperntures used last 
year, there w e r e  tried two Six’fi thermometers, by Bunten of Paris, 
for wliioh I am indebted t o  the  kindness of Professor Agassiz of 
Cst i ibr id  r e ,  t w o  larger thern~ometers o n  the same plan b y  Taglia- 
buc and  kegre t t i  ol’Naw York, atid R metallic therir,oineter by h!Ir. 
Saxtot, 01’ the ofiicc of weights and ~iiet~siires, spet:ially designed 
for  this work .  i This latter instrunlent provcd tlecitlerlly the most 
convenient, rcquitin 7 ;IO covering t o  guard against pressure. It is 

like t h a t  of‘ Urrguct, only of m u d r  Rtoiiter tnalcrihl, aiid of two 
metals,  silver R I I ~  plati:iuw, soltlered togctbcr. The plan of regis- 
tvring rcscmbleb: that adopted by Jur~ense i i  of Copenhagen, rtnd by  
Montntitlon of WaFhington, i n  the i r  mrtel l ia  therinometers. The 
11a110 rrltaclrctl to tlre thcrrnoinclcr coil puslies before it, by a pro- 
jecticg pin, B Iran(] wliic], moves will1 a slight friction on the cen- 
t r a l  axis. I n  the digrgrnm, A is tlic h n t l  attaclred to the coil, and 
11 ilrr hand regislering t h e  lowest tempcralurti to wllich the instru- 
inrut has buen cxpose(i. Tllc h a w  work of the instrument mas 
gilded so that the sea wnter iuight ~ O U C ~ I  every part of i t  without 
irijaiy, I Thc Six thert~ioinetcrs were used only a t  moderate 
(1 e p t 11 s . 

A gcncral coi~ij~arison of the results of tlrrce consecutive years, 
as s l ~ o w n  by ti1tl.curvc of tcinpcralure frojn n iiieaii of  observations 
Crom 20 to 1‘20 f ~ t l r o i n ~ ,  and 120 to  4SO fatlioius, ia mnde upon 
sketch D tiis, cliilgrniri No. 1. The  positions arc laid off a t  the top ,  
arid buttoin o f  tlru diagram, tinct the temperatures at  the sides. The 
nbsciss;c of the ciirvcs correspond therefore to the positions, and 
the i~rtliIli\tes to  the tciuperuturcs. 

Tlie t w o  I)raacties o f  the gulf st ream s h o w  in 1840 reappear in 
thtl  obsfarvutions of 1818. From causes beyond the control of the  
navigator, thc new observations (lo not b:ceiu to  show whether in 
t h i s  ;car tileroc was ~ U O I ’ C  than th is  division. Tlie wholc tempera- 
ttirc o f  tlrc ocean wr ib :  Iriglter in  J u l y ,  18.18, t l i w  Aiigwt,  1846 oP 
1847, cypwiitlly thr lower pel lions, Although the lrollest part  of 
the w ~ t i o i i  was not struck in ISiS, the uurve from 20 to  120 fathoms 
rises generrnlly above that of tho other two years,,pnd that from 
120 to. 4SO fathoinR rises very greatly above the  others. In all  
those curves it is seen that  the oint of highest temperature passes 

Thc irigkest temperature from tha mean of 20 to 120 fathoms was 
in 1846, about 130 nautical miles from Cape Henry, in 1847 about 

strowti i n  +keto11 D B is, tliagrani No. 4. Tlie’ tlicrinoineter coil is 

a w p y  from thb shore side of t R e diagram u t  the greater depths. 



136 miles, in 1848 about  1% miles, measuring upoh a l ine perpen- 
dicular to  the  stream, or about southeast from t he  cape. 

T h e  fact  of the  higher *temperatures of the  ocean a t  correspond- 
ing depths, in section 111. in I848 th+n in 1846, is  well  illustrfitetl 
by comparing the curves r e d t i r i g  from the  mean of the  observa- 
tions in several positions beyond the first branch of the gulf 
stream. I n  these curves, representing the lam of change of trm- 
peratiire with depth,  the  temperatures are laid off a t  the top of tlie 
diagram, and the depth a t  the sides, the  temperaturcs being the 
abscisPic, and the depths the ordinates. T h e  mean curve derived 
from observations in positions 1, 2, 3 , 4 ,  6 ant1 6, showing the law 
of' decrease of temperature froin the surface to five hundred hthorn.s, 
is contained in diagram No. 2, skutch D, tris. Its remarkable 
similarity to the  corresponding curve on the same tliiigrain, f'roin 
positions 8, 9, 10, 11, 12 and 13, (corresponding in the observa- 
tions of 1545 t o  the positions of 1857, first rcferretl to,) strikcs the 
eye, theie  being an exact parallelism in tho two curves from one 
huntlrerl fathoms to nearly five hundred fathoms, T h e  whole of 
the former curve (for 1817) is within the  latlcr, the  tliffercwtx! of 
temperature below one hundred fathotnu being nbout 3h0 a t  the 
same depth. 

T h e  remarkable consistency with which the law of change of 
temperature is developed in a11 t1,ese observations, is 'one of the  
most satisfactory points relating to t h m ,  giving confidence i n  
determinations which otherwise, f rom the very variable circom- 
stances of the ocean temperaturcs, might fail to  be accorded to 
t 11 ern. 
The same form of curve for the Inw of distribution of heat, in 

tlie cold current between the shore and the gulf stream (the cold 
wall) is deve lo~e t l  in the obscrvations of the thrce years, a s  shown 
by cliagraia No. 4, sketch I), tris. 'J'he coincitleticc of tllcse curvw 
with a Iogaritlrrmic curve ( the curve of t*quilil)rium is conduction I 

o f  heat)  has bccn already the suhjcct of rcmrirk i n  a formvr repoit. 
T h e  developinent was made from the obscrvntiona of Lieiitrlrant 1 

Commanding C. H. Davis, in 1815. 
T h e  diagram just  referred to contains also the  thrce curves cor- 

responding to  the highest temperatures obsrrvetl in swt ion  111. of 
the gulf stream in each ytear, the general similarity of which is 
w r y  striking. T h e  curves  are  f rom obwrvations by dilFvrrrit ob- 
servers, with differrnt instrument$, nrld have been drRwn by ine. 
from the  notvs of c w h  o n p  a8 received yvnr ky yeilr, ttnd tlrereforct 
from tliscussioaa indrpendvnt of t1ac.h othcr. T h e  portion of these 
curves between 300 and GOO or W O  fiitliotnp, n n t l  of  t l i ~  menti curves 
.of diagram No. 3, betwt.cn 150 ant1 600 a n d  600 fn thon i~ ,  m y  be 
c!osely represented by considering the tliffvrence o t  tempt.riit i ire 
from the higlirst to  the  lowest temperatiire :LI H gconietricnl series 
wi th  decreasing terms from 600 or 500 fatbotns, T h e  etFect of the 
introduction of a disturbing cause to  the  equilibriuIn of tvmpern- ' 

t u re  is well shown by the form of tliese curves, ns rilso the . tm- 
dency t o  a common and low tempcrature in tlre deep water of  the  
ocean. Thio is not the place to  present in  detail the developments 
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of this subject, so interesting in both a practical and scientific 
point of view. 
’ T h e  results of 1848 have rendered probable the curious fact tha t  
the  cold in-shore wall is cut dff a t  Cape Hatteras, the hot water of 
the  gulf extendin quite into soyndings. T h e  peculiar circutn- 
stances of theso o 9 servations make a confirmation desirable, but  
RUch is the result which now appearp. 
D, t rk , )  the two’inner curves show the temperatures on soundings 
in section l’II,, while the four outer ones, rising in temperature a t  
the surface to  794, SO&, and 81, show that  the off-shore high tem- 
perature is carried quite into the coast. Between this and the  
hottest part of tile gulf stream, no curve resembling the inner ones 
of tliagrain No. 3 occurs in a position Chich is fairly upon the 
section. 

A reinnrkable uniformity in the temperature a t  thc same depth ie 
shown i n  positions 1) 2, 3, 4, 6, and G, of section IV., the distance 
h t w c e n  1 and G being 225 nautical miles, The  mean temperature 
at the surface ant1 clown to 100 fnthorns, does not vary more than  
oneqhalf of a (legrec of Fahrenheit's thermomcter from the t w o  ex- 
tremes at the c&re#ponding depth; from 100 to 200 fathoms, the 
Vtiriatinn does ilot excecll one degree; and a t  GOO fathoms, Where’ 
t b C  difference is greatest, i t  amounts to five degrees on each side of 
the  i n c ~ i i .  

T h e  temperathree a t  t,he snme depths, in the more southern scc- 
tion, in 1848, were lower than those of the inorenorthern section. 
The same fHct was observed in regard to sections 11. Pnd III., in 
*184G, pointing tlistinctly to the source of the differencc in the  re- 
sults obtained ill different s ea~~ons .  

I n  tlingram No. 4, (sketch. 

, GECTION No. YV. 

From Crrpe Ilcnry t o  Cape Fear, includilig p a r t  of t h e  coast  of Vir. 
ginia, and t h e  coast of N o r t h  Carolina. 

The survry has been in  f r i l l  activity in this section (luring tho 
past year; thc opcrations including rcconnaimncc  of difcrent  
gradep, I)rvpar;itions for the measuremetit of a base, ostronoinical 
observtiticns, main,  secondary and tertiary triar~gulation, topogra- 
phy and Iiydrography. Six partics have Lecn employed during 
the whole or part of the senson, and the work is ra ther  more rd- 
vanced than I gave retison iu m y  last report to  crpect  that it would 
bc. The  trinngul:~tion of Albemarle sound, aatl of the rivers, ex- 
cept thc CtiRhni, Roanoke and Cliowan, is complcted. T h e  grogra- 
phicnl positions of ccrtnin points are approximately fixed; the  to- 
pography of the shores of the sound nnd rivers is more than two 
thirds done; t t e  hydrograph of the Pasquotank river is completed, 

gress. Tlrese and other iuaterials are  in the hands of the  compu- 
ters and draughtsinen of tho survey, for the preparation of the 
map of this sound, a project for which has been mqde. 

During the coming season, the final measurement of the  base, and 

and that  of the  sound has g ecn commenced and made good pro- 



connexion of the triangulation with it, will be made; the main ant? 
secondary triangulation of Roanoke and Croatan sounds will be 
finished, and that of Pamlico sound be in  progress; tile trianguln- 
tion of tbe lower part of‘ the 1Co;inoke and Chowan rivers; of the 
outer coast on Dotlie12 island to  north of Nag’s Iieatl, nnd soiitliward.‘ 
on Chicamicotnico, will be executed; the topograpliy of Albeina-le 
souiid and i t s  rivers will be co~iiplctc:d, i tnil  that  of the  ocenn. 
shore be cominenccd; the hytlrogrqphy of Albemarle sound will bc 
nearly comp!etrd. The hytlrograpliy of the outer coast, for whicl! 
the  work on the  ot‘can shore will !‘urni?h points, cannot  l e  vxecuted 
satisfactorily, nor without great p c h r i l  to thoscb engaged i n  i t ,  except 
by the iisc of a steirtn ve3sel. One that sha l l  h a v c  power to malcc 
a port  w h e ~ i s v c ~ *  taken ‘by a nortlienst gale, in the tlatrprous rc- 
gions north of iratteras,  is indispt*nsnble for this work. 

The .opcriitions of’ tfic past  year  i n  this section have incliitied tlic 
fo I I o w i n g : 

1. A reconnaissance for determining the si te of H new base on 
Bodies’ island, aiitl i ts  contiexion wit!] the main trianyulniions of 
tile sounds. 

9. The tneniiuremerrl of a base liiie on llodies’ island. 
3. Observations for ;Izimuth a t  Stevenson’s point, Albetnarle 

souiid, and for ditfc.rcncc of longitude by clirononicters froin Rash- 
ii,gton. 

4. Thu rii;iin triangulation of A l L c ~ i i ~ r l ~  sound, nnd tlic. sccontl- 
a iy  coririectixl wit11 it ,  ~‘urnisliiiig bilscs for  the tr ia~igulations of the 
rivt!rs emptying into tho sound. 

5 .  The tc~cn~ii~;iissiint;r f o r  the tri;inguliiition of par t  of Allict~iarle 
P V U I I ~ ,  a n d  of  Alligator river, nn t l  thr triiirigulntion. 

G ’l’fie triangulation and three topographical shrcts of t h o  iiorth 
shore of AI!Jcimarle sound froin the Pasquotnnk river wcsfward to  
Bli1ff Poilrt, and irielut~iiig thc shores of Litt le river, ttre I’crqui- 
mons and Yeopini I ivcrs. 

7. TLi~ topogrnphical survey of the S O U ~ ~ I  Nliorc of hlbemnrlc 
sound f’rotn I ~ u r n n t ’ s  i~ I i111r t  t o  w,1st of Laurel Point. 

8. The hytlrography of‘ the 1’;tsquotanlc .rivci* a u d  part  of Albe-  
marle s o u n t t ,  betwc.cn the I’erquimo~is i i n t l  Litt le rivers, ant1 cx- 
tending nearly to tllc s o u t l ~  shore of t tie sounil. 

8. Observations for \ l ie  rise nnt l  fall  of iv:itt!r of Albctnnrlc 
sound, ntwr tlic inou~li  of tllc P;tsq~otank, ant1 a t  Cnrooe’s Point, 
at the entr;ir~i‘r* u!’ Croatan sound. 

10. I n  cotinexioir with t11c r ~ ~ ~ : ~ n r i a i a ~ : ~ n c e  iiientionetl in I, the 
inlets 1Piide through Ilotlies’ i ~ I : * , i i i t ,  ill ISiG, h a v e  been uxaminctl, 
ant1 the grildtial closing of one n n d  deepening of tlic other asccr- 
t n i II et1 . 
Site of l ase  fi i ic.-When i t  became certain thil,t one of the  

inIrts formed across Bodies’ islau*.l would not close in timc to ad- 
mit  the tneasiirenicnt of tlic base on t h e  site formerly seluctcd, on 
coosultatiou with ,Assistant J. C. &eilsori, by whom the  reconnnis- 
satice of this part  of scctioii XV. hnil bren tnndc, I dcteriujfied on 
the examination of Q site just north of that  formerly selected. This 
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was made by Assistants J'. C., Neilson and C. 0.33outelle, and the 
Rite of tha baso hns becn approxitnntcly dctermincd b y  the latter, 
w h o  placed signals at the extremities, made a rough mcasursment 

was put u p  IJY hir. noutellc a t  thc Iloanake marshes, to A rep R C O  
with a chain, n n d  took the levels necessary for a profile. 

thc: light-liousr, wliic11 had filllen in ruins since its use as a station 
poirit i n  1844, and a liiic opened across the island to the north end 
of the base. 

In thc! course of the various examinations i n  this quarter, facts 
were nscert;iincd in rcfermce to tlic communications which mere 
opciietl it1 1846, bctwcB.en tlie sound :111tI ocean across Bodies: islnnd, 
wli i t : lr  npl)car now to h ~ v e  grcitter interest t h n n  was nt first attached 
to  tlicm, from tlic continued tlecpening of the southern inlet. I 
fii\ve tliosc which were collvctetl up  to tile timc of my last report in 
the nppcndix, ~ n t l  rrcapitulate the principal particulars, atid add 
such iicw on,es as have becn collectctl in t l ie  nppcntlix to tho present 
rcporl No. 16. At t l ~ c  last exnminBtion in Mnrcli, this inlet, wliich 
1 linve crilletl i n  ray previous reports, n n d  marked upon tlic sketch 
accotnpanying i t ,  R S  the inlet of 18*, though presentin six feet of 
water on 1lre bar up011 tllu seaward side, was closet1 !y a "bulk- 
beatl" across tile Fount] entraiict!, having only three or three' and a 
lialf feet of  water uilon it. The greatest ciire will be taken to 
wntcJr thc progress of a11 ciitrltnce which may becomc so important 
l o  the navigation of Yatiilico nail Albcinarle sounds, or which, as  is 
niorc prob,ibjc, froin tihe g ~ i i e r a l  Iltws ncting on this exteiisivc re- 
gion of the co;ist lgay clove uiiless a r t i f ck l ly  kept open. This is 
the  inlet wliicli 1vt1s elitered by the m a l l  steamboat Oregon in 1~48. 

JMeazuron~c~$ of bnsc.-'I'ho 1~ro~iininary steps of aligning the 
bi\w n i i d  innrking it out, grading, srlectioa of a camp, &c., \\'ere 
Batisfil(:fnrily t&cn by Asslslnnt C.*o. l)outclle, or i iadcr his direc- 
tion. 'f lie iiieasurclnent \\*as ~iiadc with the nliparntus described in  
my previous rtlporls, to iy~licir S U ~ I  additions h a v e  been aiade 38 
w r c  euggcsied bp i t s  usc at J)nuj)liin islnnd, T l t ~  ~ n ~ a s i i r c ~ n c n t  
\VIIS ~oniil~i!iic~ed na tilt poventli of Novcinbcr itnd coniplcted i n  ten 
working days. 
average of inorc than two-tliircls or, ii in i lo  Cor the d i d y  tncasure- 
nlcut. As t h i s  work is, i n  f;lct, s l i l l  i n  progrew wllilc this report  is  
bc!forc mc, I rcscrvc II~C. partit:Ulilrs of the  incnsurrmeiit for 1~ 
report of I I V X ~  yenr. I \vas assisted i n  this nieiisurcin~iit by Assist- 
a n t  C. 0. Jh.~rtcllc, iiitlcd b y  Stil).ii&tnnt Joseph s. R u t h ,  and by 
nT,,srs I f c ~ ~ t o n ,  Duncan nr111 b!lc.Doiincll. hlr. Clarke, of the 
oflice of weiglits and in(murc!E, i i t tcntltd t o  kecp tlic nppuratus i n  
order, ~ n d  showed both  iiitlustry ant1 skill i t 1  his work. This lme 
line is marked with n stroiig line upon sketch D, . The ?nuin and scco?idcrry triatigztlntioas of Albemarlo sound linve 
h e i i  C O I U p l U t C t l  by Aesist t rat  W, At,  Doycc, Tlrc connorion with 
tlic main triangulatioa by Asvistpnt F i q u s s o a  is made 011 tho l ine 
Cumon's point, Boilen, (sketch D,) the work has bcen extended 
up tilo sound, to  tire m o u t h  of Chowan, CuLhai, and Roanoke 
rivers, and basos have been furnished for the triangulatioh of t h e  

t 

"lie basc is abotif 63 inilca i n  ienglh, giving an I 



L11 44 

Chowan and Roanoke at one extremity of tlie sound, antl of the 
Alligator and North rivers a t  the  other. The connexian of the tri- 
angulation of t he  Posquotank with this work has been made in part 
by Assistant noyce, and in part  by Assistant Neilson. 

TIN pwty  of Assistant noyco took tlie field 011 the 16th of No- 
iwubcr ,  1847, Tlic urifarorablc character of the svnsori cauwd the 
suspension of operations from thc  3tl of filsrch to  t f ~ e  24th of’ April, 
when, having becvi resumcd, they wcrv cotitir~ueil until tllc 6th of 
July. The party lins bad the  use of one of the  s~rlali vessels of’ the 
coast suivey tliroughout tlic season. 

During this period 31 stations were occupied for the first nr sc- 
cond time, including 20 main and 11 scconrlary s’lations, from 
wl~icl i  13,133 observations were m;itle upor] 210 points. T l i r :  area 
inclosed is 360 square miles. The olmervationa were m:idr w i t h  H 
tctn-inch ropc.ating tlrcatloliti~, by Gainbey of h i s ,  ~ ~ ~ i t l  iancli r v p v -  
tition, trlcsco c dircct or tc!vscopc: ruvcvsisci, is countcd ;is a siriglc 
obsrrv;itioii, srlrc olwrwitioris wrre ruatte iroin stntioiis clei.;itt*tl 
f rom eight t o  24 fcet nbove tlic ground. The clnsing of the t r i a i i -  
gles is entircly satisfactory. Tlii! theodolite w w  fiirttishctl i t )  the 
ofncc of the coast survt’y with a pair of ]’A, n t i d  H telescope of  18 
inches in length rcp1ncii)g the ecce~i t r ic i~l ly  mounted telescope of 
sm:\Il power, with a vertical circle attaclictl, originally beloni;itig 
t o  the instrumcirt. 

Astrmromicnl obseruatiorrs.--One astronomical s ts t ion (Stwen- 
son’s Point)  was occiipicvi by Assistant C. 0, I3oiitellc, and obsrrva- 
tions for nziniuth ant1 for cli!T‘crt~ncc~ of  Ior~gitrirlr f rom Wiishington 
sllntle. The iiziniuth tletcrinimiitions were \ v i l l i  t l iu two !bet thro- 
clslite of the coilRt survey, t ind  cnrisistcd of olJst*rvationsc of five east- 
ern and five western elongiltioris of Polaris, observed i n  five p s i -  
iioris of thc  instriimcrit. T h e  to:al i1uiribc.r o f  observations I ,et iwei i  
t hc  star arid mark W R S  230, and f o r  connecting ttic elorig;\tion iriark 
~ l t h  the stations of the triiingulatiori 170. 

TO obtsin an approxiinate djffert*irrt of Inngituclr I O  br,uscil in 
t he  preliminary chart  of Albcrfiarle sound, fcur aIiroiininc!tt~rs \wrc 
transported i n  five succcasive j t ) i i r n t ~ y s  l o  t h e  ohacrvntory at W;~slr- 
ington frorii Sicvensoii’s Point a n d  four return journcys; il f i f t h  w i \ s  
ret:tin(~rl : i t  the m t i o i l ,  ; 1 n d  II sixtjr carried i s  two  of‘ t l i c  t r i p  (esiuli 
.\wY) only. The E a p c I r i a t r i l t I c t l t  of the obst*rviltory undertook, :It 
my t q u e s t ,  t o  furt\ish the  loc.ul t ime at Washington. ‘ h t t  at Stc- 
venson’s Point  w s  obt;~inc~t! by M r .  Thu t t~ l l r ,  by n forty.  f ive inch 
trailsit instrument of‘ TrougI;tojl itllrI Siintns;‘s16.1 obxcrvatioiis \vert 
m a 4 e  for local t Imc a t  Stevcnson’s Point. T h e  cnrnpiirisorrs wvre 
iiiatle by coiric*itlci:ces of the beats of a rnt‘an t ime ant1 sitlrrt*8\l 
c.hronouieter. TI;,. deviation of thc  transit  instruments w a s  a w t r -  
iainetl by olmrvations of high antl low stars, ntitl the l o c . s r l  tiiiie 
WIS o b t ~ i ~ ~ ~ t l  from the ttiinuits of zenith :iIirrR. Tlic level of the 
instrument is :iti a ce l l e t i t  onc, and the opticdl p w c r  of the tvlr- 
scope adequate. Iti general i t  may Le snit1 that  tlic means of ob- 
serving at  Stevenson’s Point  were gootl, ant1 were properly used. 
The l imits of uncertainty in the  difference of longitude are, how- 
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ever, greater than is desirable, involving the necessity of new de- 
te r  IH in titi on s. 

A f e w  ~iino:i culminations and one occultation were observed by 
MI., I~crurc!lle, the weather having proveil unfavorable during the  
pcriotl set apart  for these observations. 

'Ikrliury triaflgululions.-The connexion of the triangulation of 
th,: P i \ G ( I U o t i t n I <  w i t h  tl l it( ,  of Albeinarle S O U I I ~  WPS made chicfly by 
Assistant J. C. Nrilpan, who lrlso placetl the signals for the work 
in I I I C  upper pitrt of Albemarle sound, west of Bluff Point,  and in  
Alliga~trr river, (see sketch I).) 

1Jpor1 rt*ct*jv!ng notice of his intended resignation from Assistant 
J. (!, Neilson, Assislalit Longfrllow WRS sent to tepliicc" h im,  and 
after itcs.companying Mr. Nvitson during the closing part  OC his 
work, J U R ~ C ' ,  bt-twccn thc first of April ant1 the 24th of Juue, the 
triniigiiIdtioii of the Alligator river, 6howri in sketch D. This river 
is bol l l l t l~d  by cypress swamps, the trees growing in  the water, and, 
wit11 ri\re exceptions, havin no defined l im i t  ot' firin land to con- 

car~Pi clerabl e, 

river, and iii  the vicinity of Roa11okc arid Paiulico souiids. 

st i tuit:  its banks. The  Jificult ies B Of tlie ivork were, therefore, 

Tllis p r t y  is under instructions to resuiiie the work in Alligator 

~opyrc iphy . - -Tbe  topogr~pIiy of the north shore of Albernarla 
sortt)O and i r s  rivers ~ H R  beeti executed by Assistant J. C. Ntjilsr n, 
and  of  tb@ Pouth shore by  Assistant J, J. s, Hassler. M r .  Neilson 
W H S  i n  t h e  field froin ;lit! lattek part of Octobcr to the ln t t t~r  part  of 
Mnrch, during which time, i n  wltfition. to tho  work ulready ststetj, 
he nntla II plnnc tRblc survcy, ext@l1(llng from the Pwquotank t t j  

nlulf Point,  (see sketch D,) and including the s h r e t s  
2, 5 ,  Trnciilgs of the shore lines we're furnished to the Jiydrogr;r- 
phio party i n  t he  vicinity. The area surveyed is 77 i  sqii*iw tnilc:, 
thc oxtent of share line 117 miles, of roach 109 miles. 

'I'tr(* topographica l  work of Mr.  Htlsslcr \vtis up011 shcers Nos. G, 
7, 8, o f  the sketch, ;Inti included un area of 113 square miles, ;Ind 
HII extent of shore line of 80 miles, and of roatls of 1.12 millas. 
This  pa r ty  was transferred from the Cllesapeake on the 24th of Oc- 
tobcr, and  rcmained in the field until the  close of June, 
The partiea of Mr. Neilson and of Mr. I-Iossler h a v e  been, with 

brief intcrvals, in the field in this ant1 the preceding section, during 
the pafit year ,  

Ilydrog~aphy.-The hydrography of the Pasquotmk rivcr WBB 
completed by Lieutenant Coturnanding W. P. McArthur, U.  S, N., 
assistant in the coast survey, in the coast sulvey schooner, John Y. 
Mason, between the middle of October and the 29th of November. 
T h e  nrea is 60 square miles. The  river bein one of the connect- 
ing l inks between the Chesapeake bay and filbornarle sound, the  
Dismal Swamp canal completing the connexion, was very closely 

During the winter the party was employed in the ueual .office 
, sounded. 



work, ancl resumeil t he  hydrography of t he  section in  April, be- 
tween which t ime and the  month of June, an area of 180 miles in 
Albemarlc sound, bdttween Wade's Bluff and Harvey's mill  (skctch 
D.) on the  north,, and Pear-tree Point  and Mill Point  on the south, 
hat1 been sounded, except a narrow border pear the south shore of 
t h e  sound. 

T h e  tidal observations nt thr! l ight.boat near thc entrance to the 
Pasquotank, ancl a t 'caroon 's  Point ,  co~rclirsivuly prorc! t h a t ,  a $  far 
as the  tides are  concernetl, A1bcl?iarlc soiiiitl is n closed sea. The 
rise and fall of the waters tleperid upon t h e  winds nnrl  ! l i t :  qiiantity 
of water  brought down by the rivers. Ttrc! t idal  observations n l -  
ready collected show the getit rnl  laws  of the morc r n p i d  ~11i t11grs  
depending upon the direction imd force of the wind. 

This party is under instructions to resuine the  work in Altjcmnrle 
sound early in November. 

SECTION No. Y. 

T T O ~  Cape Fear to the St .  &fw39s rz%er, including the const of tibe 
States of South C'urolina and Georgia. 

T h e  general reconnaissance af this coast was complctetl at the 
date t r ~  W J  last rc,port by Assistant Jumes S. ~ ~ ' i l l i ~ ~ r ~ ~ s ,  arid the 
minitre recounaiw+nce l rat l  beeti commencetl. The site for a bi~se 
lirre w a s  selected 011 Etlisto island, a scheme of triangulation 
plui tnol ,  ant1 its practicabilily nscertaiiictl from this bnso npzrly to 
Dull's bay, about fifty mi l e s  nlortg the coast; the  lmse was ppproxi- 
1niltc.ly measured ant! the h i t l t s  of' thc  first fou r  tliiitigles traced on 
t h y  grt)utrd. This  work lias preparrtl for thc measurement of tlie 
angltn of  the main svrits, ant1 f'or the secondary series of' tri- 
angles wnrlectetl with i t .  The sketch E shows the scheme for the 
main triiirtglca. The bksr is rnnrlcetl with D full line, tjie sitlcs o f  
the  t r iangles  which I ~ i i ~ t :  Ii twii  tlrarked on the  growitl tlesigaatcd by 
l e ~ e  tfo,ts, those'o!' whiuli tlie possibility has beer1 ascert;iinecl by 
Ql1l;I I I dots. 

1)uriug t he  sciipon about to commence, the  work just  referret! to 
wil l  be i r r  progress, astroiromigal and magnetic olxwrvotionu wil l  
be provided for, arid the reconiiaissnnce may be exteirtled sout!t- 
waltl, or the secontlary ttiairgulatioii of Charleston hiII1Jor be 
.ma 11 e. 

The party of Assistant Williams took the Geld on tlre 191h o f  
Novtmbcr of last  year, and lel't i t  on the 31st of' hlily.last. SUL- 
assiscant c. 1'. Ijoiles lins been nttach$d to tlie party,  ;in41 h a s  run- 
deretl acct ptal)le service. At  the clt)se of the seiisori Air. II'iIIiiims 
joined riiy 1)iirty in  section I I I . ,  and hfr. Uul lrs  that  of A~sisf i l t l t  
Blunt iii tlre satne scction, so t h t  1)otli have b w i i  i n  I ~ I J  Geltl 
during the n l ~ o l c  year, with bu t  ;L brief intrrmissiorr. 'l'hi: iaotic 
in wj1icI~ hlr .  Wil1i;ims has excrutt t l  this clifficiilt cliity c i i l l y  ;ig,iirt 
for an expression of high cor~rmeii~l:itiort. 

Tlic jollclwitig renrarl~o coiitniri il m o m  iriiiiute account of  I tic 
worlc briefly ~urnmcd up ~ I J O T ~ :  



( (The  site Belcctcd fo r  the base is 011 the southern side of Edisto 
island, extrntling across the  fast land of the island from the edge 
of the marsh on North Edisto river to  the baiilc o f  a crcek coin- 
municnting with thc South Etlisto Tirc line runs through cnt- 
ton and corn fields on dry,  firm land, secure from any errcroach- 
ment of the sea; its profile is favorable, the  undulations beiirg 
slight and gentle; very little grntling will serve t o  prepare i t  for 
mcnsuremoit.” T h e  Icngth of the  base is 6 6 miles, the  mtsiii elc- 
vation ttbove high water about 0 feet, the grctltest elevnlion of tiny 
point 11.1 feet, the least 3.1 feci, and the greatest  rise in airy .(lis- 
tnnre of 30 yards iR less than 4 feet. 

The  lines of triangulation have been so directed RS to requiro 
the lcnst possible cutt ing of timber; and llre trinngulation has been 
confined with the same view to  )hc level cultivated lanil ilnd 
marshes, intersected by numerous rivers and creeks, which border 
the fast land of the coast, This  give8 sldes of about ten miles 
in length, as shown upon the  sketch. The level surface of the 
country,  and the occurrence of heayy timber on sonie portions of 
i t ,  has required the tracing of tbe sides of the  triiinglcs throughout 
their entire extent-tracings whlch required care and accuracy to 
make them of any value. 

The  parties who are  t o  continue a?d extend th is  work will  take’ 
. thc  field as early as the season permits. 

A five-feet transit  instrument of the coast survey has brei1 
mounted, under the  chplrge of Profefsor Cibbs, of Cliarieston col. 
lege, for observations of moon oulrnination8; thib will also be used 
t o  givc locnl time for occu la t io~~e  and for telegraphic differences 
of longitude. 

SECTION NO* VIIo 

From St. Joseph’s bay  t o  N o b i l e  bay,  

A preliminary reconnaissance for extending the trii~ngulntiotr of  
the  Cop t  of the Gulf’ of Mexico from the entr,inct: of J\Iobile r ~ y  
eastward, w a s  made in 1815, by,Assis ant  E’. H, Gertles, R S  f’itr 68 
the Pertlitlo river. As i t  is Apectetl  when the triai)guititiori of 
Alobilc bng is coin )letetl, and tlic general ‘progress in section VI[[. 
adinits of i t ,  t o  ta  i( e up this extension of thc survey eastwwtl,As- 
.sistant Gerdes has been directed to  resume his reconnaissance, and 
]ins carried i t  during tlic month of September westward to Ctroo- 
tawhatcliie. The time which has beeir allowed to Mr. Gerdes, and 
various circumstances beyond his control, have prevented thc re- 
conriaissanct! i rsm being complete along the.  wlrole line of coirst 
cxnmincd; $ut his report so ab ly  presents the  points w l l  settist!, 
and those tvquiring further exuniination, as to by a r e d  etep iii rho 
progrcss of the survey iri t l h  quarter. 
’ I t  lrss bccn necessary to  cletncb him from this portion of h i s  work, 

l o  examine the  florid^ keys ahtl islarids: wtst u f  C , I ~ U  Floritld, 
to commencin;! t h o  s t y v c y  oi‘ ihcm rc- 

‘1 
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SECTION No. VIII. 

Datcphin irland to Vermillion bay, including the coast 
Alabama, N~soirsippi, and part  of Louisiana. 

T h e  primary triangulation in this section has, during the  past 
year,  been extended westward, nearly to ' the  liiaits of thc second- 
ary ant1 thv entrance to Lnke Uorgtie. Astronomical observations 
have  been raatle a t  o t ~ e  station. The triangulation of h l o b i l ~  bay 
has  bec!a nearly camplcted. Tlre topography of the islrlnrls off the 
coast of Alubatnii and Rlississippi, arid lsle nu  Pied, off the coast of 
Lciuisiana, has been completed.  T h e  topography of the main shore 
has been carried from Fowl river, einptying i r i to  Mississippi sound, 
t o  Yascagoula liver. 

1 Irc souiiaiings of t i l e  entrance to  Mobile bay, for ;I Iiarbor sheet, 
have been cotnplatetl, AS alsn the  sountliiigr o f  Cat a1111 Ship island 
harbors,  atid o f  their  aj)proaclieu. Titlid observiltiatls h a v e  been 
kept up i t t  I:ort  &lorgaf l ,  I{olJnd islaad, 31)d Cat jsl;rnd. Complete 
observations for the direction ant1 velocity of' currents !lave been 
made a t  'CWO stations. 

Pr'etir the paint n o w  reached on this part  of  the cnast by  the t r i -  
angulation, it branchi s-one branch passing over the sliorcs of Lakes 
Borgite iind Ponclinrtrnin, t o  New Orlean+-tfie other  innin brnnch 
pwssing tlowii the coast of Louisiana, by the Chancleleur islunds. 
T h e  o t ~ e  through the lakes, as necessary to  complete the connex- 
ion betwcen Mobile and New O r l a a a ~ ,  will  be eni1crt;iken first, 
and can, in great part, bc aocomplishetl tluriiiq the sewon about to 
commence. Matcrids now exist for the land work of' nearly two  
8bevts of thc COilUt m a p  projected for this section, nnr l  fr)r tlrca h y -  
drography of three harbor sheets, and nearly the whole of' one coast 
sheet .  'they are in progress of colllputatioti and reduction, The 
first chart  will  be one of the entrance t o  Mobile bay, the drawing 
of which is now commenced. 

T h e  authorities of the city of Mobile have contitiue!l to luanifest 
that  solicitude, i n  rcgartl to the progress o f  t f i v  survey, to which I 
had occasion to refer in my last report. A correspnotlence of Lieu- 
tenant  Commanding Patterson, the assistant charged wit!i the  117- 
drograpby of this section, with the mayor of Mobile, with thu very 
cenij)iiruentary resolutions of the council, are given in tlic pppeti. 
dix to this report, No. 17, 

1. Primary t r i m  ulalion and sccont!ary connected with it.-This 

fore, of Assistant F. H. Gerdes, who has carried i t  westward to 
Ship island, besides making a reconnaissance in section IX.,  and 
another in  fiection VII. A dangerous illness, resulting. frou ex- 
posure in the former reconnaissatm, had nearly deprived the sup- 
vey of tlie services of this valuable assistant. Providence Lag 
spared his life to  his friends and to the  work. With characteristic 
zeal, he  has labored successfully a t  a season when he ought to  liave 
claimed a respite from field work, to  make up for this drawbackto 
his progress, The number of primary statione occupied has been 

* *  

triangulation (see s e etch F) has been under the charge, as hereto- 
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5 ;  of stations observed upon, 22; ant1 of obserrutions ‘made, 726. 
Tlie a r m  i n c l u d r t l  is 204 equnrc rnilcts. Tlic lincs of sight extend 
t o  the Ctintitleleur islands, 011 the  coilst of Louisiana. 

The  coinputations conncctctl with this triangulation have)  been 
made ant l  turncd inlo the  office in the course of tlie’senson. The 
tri:ingulation in this scction is su lh i en t lp  i n  advance of the 
liydrograpiiy t o  enHbIc me to uso Mc. Gcrdes’s service in the im- 
portairt rcconnaissnnce of the Florida keye  and islattds. 

2. J9sfroiioniicut obrercntions.-Thcse have been for clifferencc of 
IongituiIc in connesior~ with section IS., a n d  wil l  be pirrticularly 
spoken ctf uiit1t.r tlic liead of that  section. T h y  were untler the  
inimctliate cliarrgc of nssirtant 1L 11. Fauntleroy, and made by Sub- 
assistant George Dirvitlson. 

3.. Sccondury  trinngulatl’on.---TI~c t r i nnp la t ion  of Xsolilc Lny 
h a s h t i i  iiiitlcr tlic clriirge of Assistnnt C. hI. Eak in ,  and l ins been 
carried (luring the season C1.0111 ncitr the entranae to  Cboctaw Point; 
requiring only the  coniirxion with the primary triangulation t o  furnish 
poiiitfi for the plnne table ant1 hyilrogrnpliic surveys of the bay, 
(sce.skctch F.) The  reconnaissance of the bay, made by Assistant 
E’: 11. Grrilrs i n  164G, w a s  cxtendctl by Assistiat  &kin up the  delta 
of the hIohilc rivur to  about five miles above the city; and signals 
for the triangulation of the bay were put up Lctwecn the 16th of 
l)ccctnbt:r nnrl the  29th of March. On the  21st, the triangulation 
v a s  corninencctl; antl between that  period and the  9th of June, 
eight titiitions Berc occupicd, a t  which 2,106 bbservations were  
nii~tle i v i t h  a twe lve  inch repeatirig tlicotlolitc, by Pat ten,  upon 58 
objects, consisting of 35 stations, 43 signals, 3 light-houses, 2 
spires H i i d  2 acntIcniies. It w a s  necessary, generally, to  elevate 
t i le  instriiinent n b o w  the ground on P tripod. The area embraced 
is 18s square miles, Alp. Eakin was assisted by AIr. Spencer 
ilIcCorklr. During part  O F  tlie season the  party had tlic use of the 
revenue cutter Wolcott, and, f o r  the greatcr part, of  the United 
States sctrooncr Pliwnix. .Mr. Eakin acknowledges the  cheerful 

Instructions have been issuctl for  the resumption of tbis work as 
soon as the scnson will permit, 

4. Topography -The topography in this section bas been exe- , 
cute;) by n5sistant W. E. G r o e n ~ ~ ~ l l ,  whose party took ttic? field on 
the  4111 of Jueuary, and closed .their duties for the season on the 
1 i1h  of  JUIY. 

Sotwitlrstrinding the clclny causcd by the illness of nlr. Grccn- 
u . l a l l  (Iilring part of March nntl April, and the want  of suitable fa- 
cilities for t ransport i t ion in the mr ly  part of the season, his work 
has  made satisfactory progress. Sheets Nos. 1, 6.  7, G f ind 4, 
(sketch F,) have been completed, thc topography of Isle au Pied, 
on the  L o u i s i ~ n a  coast, having been left  incomplete last  year. T h e  
area surveyed is about 76 s uare miles; extent of shore line, 186 

’ aitI reiitIert,tI by t h c  oitcers of the Wolcott. 

biles; length of road, 6 mi 3 es. The islands are of sand, thrown 
4 
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up into irregular hil ls  of no great  height, with patches of marsh, 
and, in places, covered with a growth of pine. T h e  main shore is 
chiefly flat and marshy, and much cut up by bayous; i t  has been 
surveyed back t o  the  pine growth on t he  fast l a i d .  Mr. Green- 
~ v e l l  has the use of a sinall-schooner belonging to tlie coast survey. 

5 .  1Iydrography.-The hydrography of  this section has been 
exccutetl by the party under the  coinmantl of Lieutenant C. P. 
Patterson, United States navy, assistant in the  coast survey, first in 
the  schooner Forward and then i n  tlie steamer R. J. Walker .  The 
steamer was transferred from the revenue marine to  the coast 
survey by the Treasury Department,  the use of steam vessels for 
the revenue service having been abandoned. T h e  par ty  left New 
York for Mobile on the  20th of November, antl returned to  New 
York on the 29th of J u l y ;  the sounding work was done f rom J i lnu-  
H r y  6 to  February 11, in the sailing vessel, a n d  froin that  date to  
June  24 in the steam vessel. 

The  soundings of the  entrance to  Mobile bay, nnd of Cat and  
anrl Ship island harbors, and ot' t h e i r  appronches, Iinve bccn com- 

leted, making, together, nn &rea of 3 1 G  square nrilea, antl 2,208 
!near miles surveyetl. 'rhree permanent title stations were  occu- 
pied; at For t  hlorgan, entrance to Mobile bag, the tides were ob- 
served hourly for fifteen hours of the  twent j - four;  a t  tliq west end 
of Cat  island every hour; and a t  Iiountl island light, MiJsissippi 
sound, every two hours. T b e  number of current stations occupied 
for observations of currents was seven; at t w o  of wliich complete 
results were procured. T h e  sketch F shows the  limits of the  sound- 
ing sheets Nos. 2, 3, and 4, antl localities of the tidal ant1 current 
observations. T h e  results of the average of January a n d  Ju ly  
t ides  at Mobile Point  and Cat  island is shown upon sketch F, bis. 
T h e  normal title rises and falls  once in t w n t y - f o u r  hours nearly;  
t he  time of high water being displaced is between G and 9 hours 
f rom January to  July. T h e  subject of these tides is undergoing 
investigation, the tidal observations being in the  hantls of compu- 
tors  for reduction. 

A direct comparison of the use of sails nntl steam, under the  cir- 
cumstances of this part of the work, was had by this par ty .  After 
making all necessary allowances in  the  comparison, the expense of 
sounrliiig out  a given area by a sailing vessel ant1 a atearn vessel' 
was  a s  five to  three, presenting an .economy of forty per cent,  in 
favor of stcatn. The absolute cost per tlay of the  steam vessel to 
t he  survey was nearly tbrcc tiiqes that  of the sailing vessel; the 
amount of work done five times. Licutcnnrit Cornmantling P'itter- 
son remarks: "It must bc stated, however, that  the most economi- 
cal  use of a steatricr is in offdiore or sea work, o r  u*hrrc the  pro- 
portion of boat work ia  small, ns the boat yrorlr can certaitlly Lo 
clone more cheaply from a sailing vessel t l m  froin n stearrr(Ir, but 
little work beirrg done i n  tlie vcsscl; i n  this case, 8 1 1 ~  is mcrc.Iy U S C . ~  
as  a floating boarding-house, and for transportation f'roln place to 
place. It is only, then, when the principal pilrt of the worlc is to 
be done in  the vesscl, which is the case in all  ofT-shore or  sea work 
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and about onc-half of the in-shorc or bay and harbor work, that a 
stcnincr can be econornically used. In this rcsprct our localities 
were against the steamer, as  fully oneha l f  of t he  work had to be 
done i n  boats.” To this should be added the statement tha t  the  
&teamer Wiilker is largcr and more powerful than is necessary for 
this pnrticular part of the survcy. 

Thc account of tlic clinnges going on a t  the  entrance to  Mobila 
bay, shows the w r y  great importance of careful examinations from 
time to time to develope their cawes. T h e  depth of 20Q feet in 
the cltannt~l over the bar was again verified by the  soundings of 
L i cu ten an t 1% t t e rson . 

“At  tbc entra,ncc to Mobile bay the is?antls are  still undergoing 
changes, as is the  southwest side of Mobile Point. Sand island, 
upon which stands the outcr light-house, has  lost a strip the  whole 
length of the castern shore, from G6 to  100 yards in width, about 
200 yards from its northeast point; and has rnade out  on i t s  nor th  
shore, abreast t he  light-house, about 233 yards during tile last 9 

y t w .  Mobile Yoiat hns made out  t o  the  southward and westward 
during tlie last fcw yearti, so far R S  cntircly to  change a range by 
which the east bank \vas cleared in going up, Litlie Pelican 
island, a small sand knoll  which, it1 June, 1817, was three feet  

’ qbove low water, !ins entirely disappeared, leaving R shoal with 
t w o  or thrce fcct water upon it. This knoll  constantly appears  
anti disappwrs a t in te rva ls  of several monthstas it may be ‘cut off? 
or ‘made up’ by strong t ides  and heavy gales. The  north point 
of Pel ican island still ‘makes out,’ while the opposite shore of 
Dauphin tias (cut out’ i n  the same degree, leaving t b e  distance be-. 
tween them tlie hame and not affecting the depth of the water.” 

(‘About Grnnt’s Pasa, between Li t t le  Dauphin island and Cedar  
Point, the slroal and oyster beds, bJre at’low water, a re  undergoing 
changes.” 

( (At  Cat  island, t he  south end of South Spit  has ‘made out’ in a . 
small degree, as has also tlic north end of ‘ North Point.”’ 

“At Ship island the southwestern sbore of the west end is slowly4 
making out i n  thc wine rnanner as that  of Mobile Point, and which, 
from the ireat similarity in the conditions of the two looalities,must 
follow t l iu  same law.” 

Important hydrographical information in regard to  this part  of 
the coast is given in a letter from Lieutenant C o m m ~ n d ~ n g  Pat- 
terson to Captain Scott, royal nnvy, who  hRd referred to  him in 
reference to  anchorages suitsble for  t he  British West India  mail 
steamers. 

T l ~ e  thanks of the  survey ara due to  Actiiig Master Aby, United 
Statcs navy, for t h o  prompt and intelligent 1nanner .h  which he 
hes discbarged scvoral extra olficial duties, among these, during 
the lost season, for sniling the  const survey schooner F. 11, Gerdes 
to Galveston, to place tlie buoys qn the coast of Texas, a mission 
not tilo less unpleasant that  it proved useless from cipumstancas 
beyoud his control. 

It is given in the  appendix No. 18. 
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SECTION IX, 

From VcrmiLl<on bay t o  the boundary, inctadilrg the coast of part 
of Louisiana alid Texas, 

Dur ing  the pas t  ycnr t h e  pre l iminary  opera t ion  of reconnaissancc  
has becn b rough t  to a close, as  far  a8 is necessary for commenc ing  the 
t r iangula t ion ,  t h e  geographical posit ion of a p o i n t  in G n l ~ * e s t o n  
bay, ncar  thc c i ty ,  has  been tleterininctl, a n d  t h e  po in t  has been  
approximate ly  connec ted  wit11 a coas t  ~u,rvey s tn t icn  in s r c t ion  
VIII.  a t  Pascagoula, by cllronoinetc~r dif f  ercticcs of longi tude ;  a 
base litlc has brct1 approxirn;iteJy meatwrcd; anrl the triitngtllation 
of Calves ton  bay has been coinirieiicctl; a rccoilrraissance for  abase 
]irle on .  Galveston island hns bcen t ~ ~ i k t l ~ .  The *survey  has thus 
made (!ut: progrcss,  and  the es t imates  of the p r t s c n t  scar  proritle 
for tile tr iangulation of G a l r e s t o n  tipper and lower L'iy, snti for 
p a r t  of the topograph~,  ahtl, if t h e  progress of the liintl work f o r  
t ] ~  season r ende r s  it  advisable, of a coinmenccinc~nt of  t h e  hv-  
d r o graph  y . 

'l'he best methotl of workinrr in this sec t ion  sct  r ema ins  to Le 
Jevelopctl; bu t  ttic a r rangrm&is  slrt i l t ly mad; for tire coming 
seasoil will  resolve the doub t s  wh ich  are  now enter ta ined .  The t r i an -  
gu la t ion  pa r ty  i s  unde r  ins t ruc t ions  to  procectl  t o  Galves ton  as 
soon as the advance  of the work ing  scason permits.  

T h e  most  chee r ing  evidences of' in te res t  in the comincncerncnt of 
t h e  coas t  s u r w y  i n  this section have been given by the cit izens of 
Galves ton ,  who h a v e  rnarrifested grea t  kintlncss to  t h r  persons corn- 
posing the parties, ant1 fu l l  apprcc ia t ion  of the i r  labors, 

1. Reconnaimmce. -At  t h ~  date of  illy l a s t  repor t ,  Ass is tan t  F. 
$4. Gertles w a s  iintler ina i ruc t ions  to proceed, as ea r ly  as he jiidgetl 
it safe to d o  so, from his work i n  Mississippi, to make  a reconnais- 
s ance  of Galves ton  bay  nntl of its viciiiity, wtcn t l i i i g  i t  a s  l a r  
south nnd west n s  t i tne woultl permi t ,  lwforc  i t  ivns ncressory t o  
r e tu rn  t o  h i s  du t ies  in scction S I I I ,  This work 118s bcwn ncconi-. 
plishcd wi th  his usual skill a n d  i n t e l l i g ~ n w ,  sntl his rxce l l en t  re- 
port enabled  m e  to  give a t  o n w  ins t ruc t ions  of' a tlcfinitc charac te r  
t o  a triangu1:rtion p a r t y  for this scr t ion .  The zrnl which intlucctl 
M r .  Gertles to risk h is  heitlth fo r  t he  progress of t h e  woik h:is n o t  
passed w i t h o u t  msrlcs of spprcciation by t h e  t lrpartinent h i i v i 1 1 6  
charge of the coast survey .  

M r .  C*erdtia rccoiiiineiitlctl tlilrt the base l ine  ~ ~ r ~ v i o i i s l y  l a i t 1  o u t  
o n  Bolivar P o i n t  shonld  IC atloptctl only provis iona l ly ,  st id  pro- 
posed fcr minu te  exantination a site on G a l r e s t o n  islatitI,.present- 
ing q u a l  facil i t ies for ~neasu re rn rn t ,  a n d  for cominunicntion wi th  
G a l v t s t o n .  The scheme of mnitr anrl s(*coiIdary t r iangula t ion  of 
Galves ton  lower bay, suggested by M r ,  Gc'rllcs, nppeara,  ns i n  par t  
s u b q u c n t l y  executed, 011 skctch G. A m o r e  or lcss minute  de- 
&ription of carh station, of its vicinity,  a n d  of t h e  coast  bttwecn 
them,  is g i r r n  in  his r epor t ,  w i th  re ferences  t o  t h e  lantlmarks for . 
ditl'ri eiit p r l s  of tlic Lily aiid Oct!i\11 shores. Approsinintc meit- 
surtinentu of distances, sufficicnt to  sliow tlic figures of the tr inn- 
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gles, were mailc in important cases. 
vatioti, and materiuls of thc signals necessary for the triangulatiop 
are discussed; the facilities for procuring materinls a n d  their cost, 
an economical mode of procuring materials from section VIII. i s  
proposed. The  conclusion in regard to the  triangulation is, thnt 
tke main series, with means for supporting the instrument and sig- 
nals for observin upon, of  a kind already approved, may have 
sides of from twe T ve to  fifteen milea in length. 

Adronomicat observations.-The astronomical antl magnetic ob- 
servations, and the triangulotion in this section, were under the 
charge of Assistant It. 11. Fauntleroy; to  whose party Assistant 
Jul ius  E. IIilgard and Sub-assistant George Davidson were at- 
tached, hlr .  1Iilgard assisted chiefly in the astronomical observa- 
tioris near Galveston, and h‘Ir. Davidson in the observations for 
difference of longitudes by chronometers, mirking the observations 
for time and chronometer comparisons a t  Pascagoula. T h e  station 
selected for nstronoinicd oLscrvation8 was Dollar Point, (seesketch 
G.) The latiturle wtis observed with a zenith telescope, b Simm 
of Lonllon, niatlc (or tlie coast Burvey, used as in Captain 4alcottfs.  
nietliod. 0110 huiidred and  forty-twg determinations were made . 
oii fifty-two pnirs of stars. Thc  aziinuths were obtained b obser- 
vatioiis of Polaris nnt l  d Ursa: minoris nt elongation, and o r Polaris 
at .various hour-anglcs, forty-fivc cleterminntions being tuatle, and 
fifty-five l ior i~ot i t~r l  nn$les tncasuretl (telescope tlircct and reversed) 
to  cntincct tile elungiltlon mark with the m a i n  stations a t  Smith’s 
Point  antl Bolivar Point.  T h e  observatians were made ‘with the  
two tlicotlolitcs rrfcrretl to  i n  spcaking of the triangulation. 1,041 
trnnsits wcrc taken with the IIassler transit instrument of the  
coast survey;  thirty of’ tlicse were inoon culminations for longi- 
tude;  six IiuntlrctI n n t l  twenty were i n  coiinexion with observations 
of iiioon culieiaatioris, occultiltiotis, azimuths and latitudes; three 
liuiidrerl atid fifty-scven for thc chronoinctcr tlifferencu of longi- 
tudc of I3ilst I’iisci\goulii station anti I>ollar Point, and thirty-four I 

for investigation of the instrument itself. Two  occultations were 
observed at  Dollar Point;  that of Aldebaran on the 10th of March, 
and of p’ Sngittarii on the 21st of May. 

Rlape t i c  observaiioris were made, in conncxion with tho fore- 
going, by Assistant Ii .  H. Fauntleroy with a portable tleolinometer 
and magnetometer by Jones, (No. 2, coast survey,) and R new clip 
.circle, (No. 2, const survey,) by Barrow of London. Four deter- 
minotions of tlie declinatios, (variation,) by observiirg tlie m x i m u m  
Bntl nliaitiium, were made; three of horizontal intensity, ani1 six o f ,  
d i p ,  the sets of each kind beitig macle on as  many ditrerent days: 
Two tietermiiintions for moment of inertia, and one for correction 
of temperature of the magnet, were made. 

Triangulation,-Three main stations were occupied, and three 
hundred and fortyetwo measurements of angles made with the  
twelve-inch Troughton theodolite, or the tanginch coast surve 
theodolite, of the old collcction, (“E pluribus Unum.”) At eac 

T1;e character, position, ele- . 

j :  
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of the 'first and second stations, fifteen points were observed u on, 
and a t  the third six points, (see sketch G.) T h e  provisional gas, 
line on BolivCr Point  was measured by using a wire 348 metres in 
length. 

A reconnaissance was macle for a bane line on Galveston island, 
and a suitable s i te  found for a base of about six miles in length. 
This  site will require less lobor in i ts  prc aration for the meas- 

t ies of sure communication with Galveston. It is not exposed, 
according to  the opinion of Mr. Fauntleroy, to inroads from tire 
ocean. 

Mr. Fauntleroy was en aged in making magnetic observations 
IIc renclictl Gal- 

veston on the 14th of February,  and at once commenced his work, 
. which \vas. brought to  a close by the  advance of scmmer, on the  
22tl of July,  The party has h c l  the  use of' a schooner belonging 
t o  the coast survey, sailed by hlr. Andrew J. IIusscy, of Alexan- 
dria, who has given entire satisfac!ion i n  the execution of the 
contract for sailing the vessel and providing for the  crew'. 

Since the close of the season, Mr. Fauntleroy has been engaged 
in  recomputing observations of previous years, whiclr his constant 
employment in the  field had hitherto prevented. I n  this he has 
been aided by IIr. Daridson. T h e  party is under instructions t o  
resume the triangulation in section JX. as  early as  practicable. 

urement than that  a t  Bolivar Point,  and wi f 1 furnish greater fiicili- 

in sectiop 11. utitil the  c f: ose of the autumn. 

OFFICE WORK. 

T h e  organization of the  ofice has continued during the  past  
year  as  it w a s  a t  the period of my last report. The extension of 
the  work has required the employment of additional persons in 
connexion with it, rendering changes drsirable, a l i i rh  the exer- 
t ions of Captain A. A. Humphreys, United States  topographical 
engineers, the assistant in clrtlrge, have prevented from becoming 
pressing or detrimental. The services of this oflicer to the gov- 
ernment, in this work, have ivt.11 mcritetl the pfomotiori which ire 
has received from seniority; and I \voultl respectfully call t he ' a t -  
tention of the  head of the Treasury Dcparttnent to them, and 
woulcl ask that representations may be Iniltle to the proper au; 
thority in  relation to thcm. As the detail of offictrs of the army 
is made upon the coast survey rintlcr the  law, I (lo not doubt that  
meritorious services are to  be noticed in this, as  in any other du ty  
required of them. 

Uesitles conducting the general concerns of the office, Captain 
Humphreys directs, personally, the details of conrputing and draw-  
ing, anti inspects every department of the office, including the en-  
graving, printing, and instrurocrit making. As he at1min;sters this  
branch of the work, there  is no position of assistant of greater im- 
portance t o  the  success of the whole. 

The engraving arid printing are under the immediate direc- 



lion of Assistant I\’; h1, C. Fairfax. The  records, instruments, 
Looks, ani1 mnps nrc under the  charge of Satuuel Hein, mq., 
who also directs the publishing department. By monthly reports 
and proof shcrts of llic engravings, all the details of the estab- 
lishmcnt are laid before the supcrintantlent. 

The f o l l o ~ v i n ~  progrcss has been made in the aeveral depart.. 
mcnts of the oflice during tlie past year. 

ConLpz~talions.-Captain T. J. Lec, United States topographical 
engineers, assistant in the coast survey, has been engaged under 
rny general tlireclion (luring a portion of tlie past year, in putting 
in furrii the results of  tlie work in its Jiffermt branches, [luring 
tlie revious year, and in recomputations and comparisons. He 
has [ een assisted by Mr.  J. If. Lane, whose appointment a s  as- 
siutatit examiner in the Patent  Ofice has deprived tbe coast sur- 
vey of orie of its most pro~nis ing junior members. T h e  compu- 
tations made by Captain Lee were of latitude observations a t  
Taylor’s and Poole’s island, on the Chesapeake, (Sec. IIL,) and 
a t  the Isle of Shoals and Agamenticus, (Sec I,,) in 1847; of mag- 
netic obscrrations in sections 11 and III., of tho year 1847, and in 
section IV. in 1846 and 1547; in computations to form the basis 
of a discussion by the superintendent of all  previous magnetic 
observations; the recomputation of observations for lati tude a t  
Thompson’s Elation, section I,, comparisons with duplicate compu- 
tations and mnking the final corrections, 

nlr .  Lane had commenced, also under my irnmetliate direction, 
the deterininations of the equations of condition, a t  the  stations of 
tlie primary triangulation iii, section I., by the method of least 
squares, arid had completed three important stations before leaving 
tlre ofice. 

The coinputations relating to longitudes, by Assistant S. C. 
Walker ,  have bern continuctl with his usual diligence. His  labors 
h a v e  contributctl to  t he  coast survey archivcs no less than fifteen 
reports within the  past ycar; many  nre, of course, temporary in 
tlieir’clraracter, but soiiie of thcin so elaborate that  they might 
rather be called scientific memoirs, I subjoin their titles, with a 
brief stntcment of the i r  contents: 

I .  l ieport  on Icngitailes, by moon culminations up to  Januar 
ls.18, contditiing an abstrnct of tlic result of computations in 1tLi; 
for longiturles by moon c u l ~ i n a t i o n s ,  including the computations 
by Licutcnant Gilliss, United States navy, assistant in the coast 
survey, of the moon cuIrninations, accessible to us; up to January 
1, 1848. Tho observntories a t  which com arative results were ob- 
tained, nre ITudson, Ohio; Capitol hill, Lashington;  Dorcliester 
Massactiusetre; and abroad: Etliilburgh, Greenwich, Cambridge, 
lIoinburg, Copcnhagen, Kremsmunster, Cracow, and Wilna, for 
each of which Bessel’s coilstants are given. The results are p l ~ c e d  
in the form of corrections of assumed longitudes, and the weights 
computed by tho usual formula. 

2. Report 011 the  longitude of East  Paecagoula station, as de- 
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,duced from moon culminations, observed by Assistant R. 11. Faunt- 
leroy, in June  and July, 1S47. 
No correction in the assumed longitude, 511, 59m., is proposed. 
3. On the difference of longitude of Cambridge ant1 Philadel- 

phia observatoriep, from the rcgults of corresponding observations 
of eclipses and occultations, and by the transportation of chronom- 
eters. 

This assigns a difference of longitude of lGm OS1.05. 
4. On the longitude of’ Caiiibritlge observ:itory (IJarvartl) from 

.eclipses antl gcrultatioris, using Burkhartlt’s value of the moon’s 
se  in i -  din in et  e r an r l  par ti 11 H x. 

The value assignctl is 4A. 44m. 31s.95 w e s t  of Greenwich. 
5 .  Report on the longitude of Coinbridge observatory, (IIarvard,) 

detlticetl froin !lie results of chronotnt~ter eoinpiuisons in Iloston 
and Liverpool, rcportetl for the use of tlje coast survcy, by Profes- 
sor W. C. Uorid, director of the C,tmI)riilgi? obwrvatory. 

Mr. Bond’s list givcs 4h. 4.177~. 3c11.49 11’. for tlie lorigitude of 
CninbritlKe obsrrvatory, with a 1)rot);iblc error of Qs~.’i6. 111 this 
report hlr. \Salkc!r urges very strorlgly w l i n t  hils occurred to M r .  
Do~rtl, L ~ S  a grciit tlcsitler:itum, arid wIiicIi he 11iis ht*t*t l  tliirnest in 
endeavors to  supply, the procuring f‘roin Tlivcnrpool thc data froin 
t h e  eiisttarri vu) i~gvs. l i i c  tlilrvrciict: iii thc 1oIij:itiidcs by astro- 
tiorriic.al ~JbSerViltiOtlS n a d  by chiwnna.vters  Lecorncs of great im- 
portilIrc:c, i n  roirnvxion with  h9r .  \ViiIlici’s e1lit.r iirvestigirtiorru, 
wliicli \vi11 be l~erealt(*r refcrreil to. 

6 .  Iletluction of t h e  observations of  the ocuultntioits of Alileba- 
rail ,  zit Galvrston, T e x a s ,  Rliirch 10, 1818, by Aisistant 11, 11. 
Fauntlcroy, Uiiitvrl Sta tes  coilst s i l tvvy .  

A rwniritu- 
lation of the mnst iinportant results corrtiiiiiuil i n  t h i s  pnpi’r is given, 
w i t h  additional inatters bearing upoil tlicio, in M r .  Walker’s :in- 
nual report ,  (Appendis, No. 19.) 

8. On the coast survvy fo rms  f o r  reducing occultations atid inooii 
cu I rrr i 11 at  ions. 

9. On the differcnre of Ic~ngitutIe of Stevenson's Point,  Nort!i 
Carolina, an11 Washington, by clironoaittcr R. 

10. On a telegraphic clock,  proposed IJY Profepsor 11‘. C, nontl .  
11. Itcport on the rvtluctioiix of  iiiooii culininiitions i n  the coirst 

survey archives to SepterriLcr 12, 1815. 
I n  th is  report hlr. Walker remarks: “You wi l l  notice that the ir  

uniform tendency is to  place t h e  three pritrcipal astronomical sta- 
tions several seconds eastwvitrd of the assumed places, based 011 
previous reductions of solar  eclipses and lunar occultations, sub- 
j ec t  to the moori!~ paral lax and sriui-t l iatnctvr,  Thc tliscrrpaiicy is  
too great to  be i\st.ribetI to tlrc rrccir le lr tml  error pf eithcr groiii) of 
p\iciioiIieiia, It iiltliciitvs a c~oatjtalit error ia onc ~ncthotl  or the 
other.” 

1‘ I n  searching for the source of such a constant error,  I am un- 
able t o  detect ‘one of so great an aaiount in the mcthoil of nioon 
cullninationrr. The prculiar c.xc.ellencc of  this method consists in 
its rcllloring the constililt errors ot’ the lunar elcrricntu antl of the 

t .  

7. On the corrvctionx of 1 3 ~ ~ 1 < ! 1 i i ~ ~ l t ’ ~  I i i n a r  tithlt’s. 
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.stars’ places. It can h a r d l y  be ascribed to  the residual personal 
e r ror  of’ the average of three persons in America, atid of more than 
a dozen i n  Eiir.c1pe7 i n  ju~lging of the time of  contact of a limb 

a w i t h  a wire. Still less can i t  be ascribed to  that  optical iinperfec- 
tion of the groups of telescopes employed, called irradiation.:’ 

‘ I  With r(1giirtl t o  tlic other class of phenomenn, the lunar occul- 
tations and eclipses, a coilstant source of error  ma exist i n  the 

Biirkhardt’s tables are based.” a # 

“I do not liesitnte to  attribute in a grcat degree to  thissource alone, 
[this rcsitlual p:ienonrenon, J Ollicr circuaistancw tend strongly to  
colificin this’bypothesis. 1 shall make’it  the subject of a inore full 
discussion in  my Rrrnual report, in which I propose to bring to- 
gelhcr those nutlorities which may nit1 in forming an opinion o n .  
this subject, wlricli is of pirraiirount iuiportance i n  the further pro- 
secution of the loiigitutle computations of the United States coast 

Tlrc r t  m l t a  I)y moon crilminnlions place Canihridge observntory 
4 ~ ~ 2 7 ,  rintl Wwhington  (Ctipitol hill observatory) 3 ~ ~ 0 2  enst of’ tho 

*plilcc by cclil)scs rwtl owl t i i l i ons , ’  “lie probable ascilleirtnl error 

8 12. P i  climinnry rcaport on tolegrapliic operations. 
13. l h p o r t  011 dilt’rrcnce of loiigitudes of New York and Catn- 

1.1. Theory of‘ long~tude by clirotiorneters) anti proposed forin of 

15. Annual report 011 the results for longitude of points con- 
,tivc:tcd with C O i l S t  survey stntioirs- 

TIic iiiiportittice of a cIutr!raiitlillioti, which sho\lltl I I O ~  be slliiken 
by subscquent observations of  dili’crerlcc of  longi~ui le  of R cardinal 
p o i i i t  ins the coast survcy and of Kiiropean observiltorics, is so great 
that I I~iive spnred no pains i l l  acculrlulirting rcaults by stimulating 
obsc.rvc~rs, by c o l l ~ c t i n g  obscrviltiolis, i+trtl by obtiiiiiiiig the nid of 
accoiiiplislietl coiiiputers in the reduction or discussion of the  re- 
sults. T h e  qucstioils, ns they h v e  arisen, have been niet in such 
a wits as to  insure progress i n  the  right direction, without br ing 
daunted rnuch by thc obstacles which a close study o f  the  subject 
Ly hIr. Walker  and otlrers found in tlie way. A superficial 
exatuination of a subject, or the taking fo r  grnntell of a pre- 
scribed routine j is apt  to  iiupress one with notions of the  great 
accuracy of.pr6ccsscs nntl  results, i n  which are concealed constant  
crrors of grave iniportnnce.’ Turtling up the surface, clevelopes 
these conccalcrl errors, and leads t o  scientific discovery. The ac- 

. t i m  of tliffcrent minds ~cce le rn t e s  the prngrcss of truth,  and on 
tliia account I have publishetl the report of Assistnnt S. C. Witlker, 
RO of high interest to tlie astronomer, though the subject yet re-, 
niains, and must for some tiair  remain, not fu l ly  explored. A por- 
t i o n  bf the recomtneiidations of Mr. Walker  are  such’ as have lie: 
cessarily occurred to me, and in regard to which, indeed, mcesures 
have already been taken; the others will not fail t o  be acted on as 
means are found for their execution, They  present on outline of 

. 

+ #  
mean valuc! of tlie moon’s horiaontal equatorial para1 r ax, on which 

* .* 

sur vey .7’ 

at cilcll place is 00.17. 
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rcdurtions of observations. 
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work which on1 a most resolute and e:alous computer eould yen- 
ture  to  trace. !&e chief suggestions, relating t o  computations, a re  
as follows: 

1. “To employ a greater force of computers, nnd urge forward, 
by every possible means, the reduction of the American obseroa- 

’ tions of moon culminations, from 15.12 to  1846, using the  blank 
forms of the survey.” 

2. (* To employ additional force in forming the conditional equa- 
tiorrs for the eclipses antl occultiitions, w i t h  corresponding meritlinn 
observations in Europe, to  the end of 18-16; R!SO, according to  the 
coast si] r ve y forms. ” 

3, ( 6  From the report  of Professor Airy, and from any other 
available sources an(! subsidiary computations, to  find the most 

,plausible theoretical elements f o r  the u10011’s place on the  nights of 
the American observations.” 

4. (( T o  apply these viilucs to the  conditional equations in art icles 
3 d  antl 4111, so as to  render the residual error of theory tlic least  
possible.” 
6. “ T o  conipletc the  discussion of t h e  value 122”.37 of the co- 

efiicient of the parallactic equation, given by Professor Airy. 
this purpose it will be neccssary to  extend the discussioii ~vliicli 
Professor Airy has limited t o  the instrutnents of Greenwich anti 
Carnlritlge, so as to  include a l l  those in M*hich the transits nntl 
altitudes of both limbs of the moon have been observed a t  the  satne 
t ime i n  any country, so as t o  decide whetlrer the theoretical co-  
elricient of 122”.37, or  a more  plausible empirical one, is to be 
adopted i n  the longitude computations of the  coast survey.” 

6. “To institute a f u l l  dis:iission of all the obstwat ions of OC- 
cultations of the stars i n  the group of the Pleintles extant i n  a n y  
country. This discussion is eilrnestly recointnentletl by Ilcssel t i s  
certain to  alfortl more perfect data  tlri~n those from m y  other source 
for the tlett*raiination of longitudes, ant1 for  the corrcctioii of the 
moon’s para I lax an t l  semi-tl ia m e  t er.” 

7 .  ‘( To rrsolve, by tlrc inethotl of l rss t  fqiinres or  otherwise, ~ 1 1  
the conditional equations so obtitiiietl, aftcr applying ail the tlrco- 
retical and etxrpiricnl corrections to  the I U I I ~ I ~  constatits t i t i d  co- 
efir*ients, so as to obtain the most pIi~11sibl~ v d u e  of tIrc correction 
of the longittitle of’ our o w n  carJ.inii1 point  Croin the aieritge of tire 
European merirtians.” 

For ’ 

For  the entire report I refer to the  Appcndix, No. 19. 
T h e  comparisons of the observations of woon dulminations for , 

cledue.infi toirgiludes I IRS bccn continued by Lieutenant J ,  A I .  Gilliss, 
U. S. N., assistnnt i n  the coast survey ,  who Iias completed the 
comparisons for 1S-iO and tlrosc of 18[11, except for the observa- 
tory a t  JStlinburglr, and has made considerable progress in tran- 
scribing the  results of 18-12. Tlte totiil nuntbcr of coitiparisons in 
1540 for IIutfson observatory (Ohio) is 127 ; for Washinytoii  
(Capitol hil l)  241; for Caiirbritlge ( I l l r ~ v a r t l  University) 163. In 
1841, for IItdscm, SO ; Washingtori IGt), ant1 Cambridge 67. 

Lieutenant Gillisbi, calls my attention to  the discrepancy already 
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noticed i n  n tliffcrcnt point of view, i n  connexion with N r .  Walk-  
er’s rrport, I)etween the rcsults of these coinputations of moon culini- 
nation#, and the usually received longitude of Washington. 

Eugcno Niilty , esq., has computed the observations for the lati- 
tude of stat;ons Taylor and Poole’s islnnd (section 111.) made with 
the IS-inch Oatnbey theodolite and with the zcnith telescope; for 
tiiiie, latitutle antl azimuth a t  Pascngoula, (section VIII.;) for time, 
latitude and itzirnuth, a t  Fort  Morgnn, (section VIII.;) the  observa- 
tions for latitude a t  Pascagoulti and .Fort Morgan were made with 
the zenith telescope. Soine want of agreement in t h e  first n n d  second 
results callctl for A third computation of the observations for the fat- 
itiitlc at  ‘Thompson’s, Titylor’s, Poole’s island, Pascagoula, Fort  , 
Morgan, Stevetison’s Point, antl Shsll Bank, and Mr. Nulty has. ac- 

, cordingly rnatle a complete re-computation of the observations a t  

Assistant Theodore W. Werner has revised the horizontal an  les 

1 ~ l a n d  base antl Fo r t  Morgan; made tho second computation of t he  
resulting nngles of the triangulation of Boston harbor, 1846 and 
1847, arid of par t ,  of the triangle sides; finished the second compu-. 
tation of Licutenant Lee’s magnetic observations in 1844 and 1815, 
and made some further progress in the w o n d  computation of Doc- 
t o r  Locke’s magnetic observations in lS4G; and Assistant Uoutelle’s, 
at Dodies’ Island, Stevenson’s Point  antl Shcll Bank. Recomputed 
ltie t r iangul~t ion  i n  Chesapeake bay in 1847; revisell the resnlting 
nnglec of the triangulation of Albernarle sound in 1847, and com- 
puted the triangle sides and ordinntcs of the triangulation of Albe- 
Iriarle snunt l  i n  1848, and of Croatnn and Roanoke sounds in 1845 
and 1816. Recomputed the t r inngula t io~~ of Alligator river, North 
Carolina, i n  184s; cornputctl the trinnglc sides and ortlinntes of 
the triangulntion of Litt le and Pasquotank rivers, Korth Caroli- 
na ;  computed the triangle sidtbs n n d  ordinales of the secondary ’ 

triangulation of Cape Coil, in 18.17; has begun the recomputation 
of the trinngiiistion i n  the gulf of Mexico i n  JSiG and 1847; com- 
putctl tlie triangrilntion 6011th of Cape IIcnlo ien i n  1548; extentled 

antl from Intitudc 42O 30’ to  Intitude 60°, Rntl vstenilcd aiisiliary 
tiiblcs for thc computation o f  the geodetic latitude, loneitutle and 
azimuth, from latitude 4 5 O  to latitude 50°. IIe hRs, besides, mnde 
c o n si ( I  ern t 1 e iui s c e 1 1 a n eo us c o m ut 11 ti o n s . 

The Rccontl computation of t t e nzirnuth observations nt Thomp- 
fioir’s, lSIG, Agiitnetlticus, 1817, and Stevenson’s Point, 1818, have 
b w n  made by Alr.  Ililgaril sincc he joinetl the ofice i n  Sel>tcinber. 
afr. Downi*s h i l g ,  since August 23t1, recomputed the latitude and 
azimuth observations made by Rfr,  l l lunt  in 3813, at Congrcss Hall, 
Cape IIcnlopen light.housc, and Town Dank ; and he hns in hnnd,  
the observations for the lati tude at  hlitchcll’s observatory, Nan- 
tucket, macle by Professor Loomis in 1845, and by Mr. Mitchell in 
1845 and 181k The  list of occultations prepared by Aft.  John 
Downes was, by request of the superintendent, extended to Gal- 
reston, in Texaa, for the  use of the astronomical par ty  of Assist- 
aht R, H. F’auntleroy. 

theW p O l D t S .  

t o  connect the triangulation with the elongation marks r t  Bo( f ies) 

the tnblc: for projcction of  mnps from Intituc I e 35’ to latitude 2 5 O ,  

. , 
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Droloing.-Assistant W. M. C. Fairfax (who has had besides 
tbe  immediate charge of the engraving) prepares a l l  the  reduced 
maps for the engravers by plott ing and testing sailing lines, 
courses, and bearings ; nrranging the  titles, notes, tables, and 
other lettering ; n n t i ,  finally, iualces the  projections on the copper 
plates ; of these, he has matle during the past year the projections 
for the western sheet of the map of Long Island sountl, (No. 1 ;) 
for  the western sheet of  the m a p  froin Point Judith to  N;tritucket, 
(eastern series, No. 1 ;I for the innp of Slicffieltl antl C,lwkin's 
islands ; for the m n p  of the  mouth of' Chester rivcr j for the tnnp 
of Ciiptaith's island, east and west ; for  the northern sheet (h'ct. 1)  
of the map of Clicsal)ei\ke bay ; and f o r  tlic I I i i t l )  of IfyiIl l1iis  h a r -  
bor. He has also continued the retltiction of the north shore of 
sheet No. 1, Long Islatitl souiitl, antl Iiiaclc re-drawings of par ts  of the 
slicets N o s .  2 aii t l  3, Lotig I s l a a t !  sound. The skctc:Jics for the 
yearly report have 1)ct.n prcparetl by h i m ,  or  under his direction, 
fro111 inaterials furiiisi1c.d by tl ic field pirt ies,  and f rom t l ic  C J ~ ~ ~ C C .  

JIe lies, besides, hail charge of tlie tlrii\vi1ig during the absence of 
Captain I-Iuriiplirqs froin the oflicc, i n  thc iiioiit11 of Septc i i ibcr .  

Assistitiit 31. I. MvClrry \vas capgt*d i n  tlie .prrp;ir;itioii of II 
sheet for the 12ostr)n h a r b o r  map, on a sciilc of -4 * l U u ,  i n  reducing 
tlie topography of it i n  part, i \ i l ( I  i n  drawing the topogr:ipIiy of  
th(! SiItlie Inap reduced by another itssistiilit. This II~;IIJ, niatle for 
the  co~ntnissioiicrs of' the Stiltc of Rla\s~ii(*liu~t~tts, extciitls froin 
Nahant t o  Sciiuate light, arid Loyontl Cohasset rocks. It w i l l  
!)robi\bly be fiiiislivd by tlic niicttllc of Jiltiuitry. 

.b'. Schroeder, esq., l ies ItlittIe thc rcductioii :tntl t1r;rwing of aboiit 
two tliirtls of' the topography of the western sheet, (No. 1,) cast- 
ern series, scale Tu;l,i, ]IC hiis also matle the  tIrii\\.il~g of the  
topograpLy not yr t  finished, of the scconil riiap of I3osto11 harbor, 
s c i \ l ~  u:u preimrcil for tIic c~orninissioiicra of  the  Stiitu of Miis- 

s t i ~ h u ~ t ~ t t s ,  ir i i t l  of tlic 8;itiie cxtciit :\B the l i r c t  mill). '.Chis will be 

John Ilobertson, csq., has becti crrrployctl in the o f h a  sirice tho 
1st of May, aiitl has t e r n  etlgsgrcl iii retluciiig and transferring tho 
iiyclrography to the Boston tiarbor map N o .  1, scalc u:-,,-u; iii re=  
ducing soinc par te  of the topography of both of the Bouton har- 
b or 111 :I ps, sea 1 e ,,%-; i ti t rat1 Y I'e r r in ,g t!) e ret111 ce tl top og r iip Ii y 
from No, 1 t o  No. 2, nritl froin No. 2 to  No. 1 ; tint1 i n  Iettvriiiq 
No. .l, Boston harbor map. Ile 110s also rrducrtl u part  of the 
hydrography of Boston harbor map for  engraving, scale -&z. 
Joseph Welch,  c q . ,  has trcw engaged i n  the coast survey o l h e  

since the 10th of November, 181;7, i n  preparing II Rlieet tor the 
Uostoii lrarbor  nap No, 2, sciile i-AyT, aiitl in reducing the R ~ D ~ C  

until the  1st of Fc.br\iary ; then i n  itiktiiy the outliiica Rurl drawing 
of  t he  topography of Mr. nIcC1ery's reduction of part  of  the 
Chcsapcnlce bay ir,ap, sheet No. 1, and i n  tlic further reduction of 
tllat ni;Ip ; in the reduction of 130s!on harbor  niap, for engraving, 

1 itntl ill makitig a m a p  of Kauslion isli1lit1, scale ii;-,,. 
o u u u ; )  

co1ilpleled by tlic 1 s t  of' A p r i l ,  1819. ndK 

' 
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J. 11. Ailatna, esq.,  lins been engaged in bringing up the dingram 

aetl assemblage map8 o f  Chesapcitke bay, i n  preparing a mop of 
Cbcsapeakc bay sliowing tlie diflerences between the coast survey 
m a p  i i t l I I  tlie preceding 11lill>gi 1 ~ s  Jnsde R topographical plan, scale 
:,,Nfo, of tlie vicinity of  Ilcll Gatc; brgun the  reduction of tlic nos- 
t o n  harbor mapl scale Ti{3T3; has ncarly completed the reduction of 
t lw map of Ynsqiiotnnk river, scale l ins assisted in making 
tracings for the lloston hnrbor map, and has macle tracings for use 
in t11c ofiw mrl i n  thc f i d t l .  

J. AI. W m p l c r ,  c q . ,  has mnde wveral  pro-iections for plane 
t ~ b l c  parties, t i w  rerlueetl atltlitional topography for t he  map of 
Black Rock and Ilridgcport, has made the projection antl plotting 
of triangle points for ti reduction of hydrograpby of Boston harbor 
m a p r  F A ~ I I C  transferred nnd tlriiwn tile hyrlrogrnpby of Nan- 
tuektt  innp, scalc ;rsl:.r3; redrawn portions of the rriap of the PR- 
tapsco river, scale ,"iG;; lias tirnrly completcd the  reduction of 
the western sheet of the south shore of Long Island sound, scale 
-; besides misccllani?ous tlraiviiigs ant1 other duties. 

if', Idlice, wq.., 1ia9 brcn c n f i a w l  in preparing n part of t he  
sketches for tlic yearly report  ol' 1847, nnd i n  1845; has reduced the 
tr,pogrnphy of tlie mHp of Captain's island, east nnd west, scale 
&,; hns  rerluccd the topography of the  map of Hpannis harbor, 
sraie :A,; lias retlucetl tlic tirap of the mouth of Connecticut r iver  

drawings antl tracings and o the r  miscellaneous duties. ' ,  
Cliarles Mahon, esq., rcported n t  the  office about the 10th of 

July,  and from that time until the 1st of September, prepnred 
sketches lor the yearly report ,  retlucctl a portion of the map of the 
mouth  of Chester river, scale ,,;%, and Jnade projections for field 
parties; sinco the  1st of September he has bccn on duty w i t h  Lieu- 
ten R ti t co rn m a n (1 i n 

Asr;isiaiit J.  13. Gliick W R S  occiipietl tliiri,ng five months i n  the 
rptliiction of parts t ~ f  the t o p o p ~ ~ p l i y  of Boston harbor map,  scale 
.-'- L),ll,lhl 9 # and Sub assistant Samuel A. Gilbert, four months on the re- 
cluct:oh of D part of the topogrnphy of the secorrd Boston harbor 

llydragrnp/iy --ticnte;lnGt D. D, Porter,  Utiitcd. .States navy, 
nssistcd by LitutenRnt S, C. Darney,  has v c r i h d  (and reduced ngnln 
u.tlen neccssary) the hydrogrnpfiy of the western shect of Long 
I s land  fiotintl (no. I.,) the FArnC of a part of No. 2, Long Isjanci 
sound, has verified the rEduciion of the hydrography from point 
Judith enfitward, includiiiq lluxzard's bny, scale 6; has verified 
the reduction of the hy(1rogrephy of Patapsoo river m p ,  scale 
Gi,,Ki; has commenced the reduction of hydrography of Chesapeake 
'bay from Poole's i d m 1  soutliward, scale N&; has reduced the 

drography of the harbors of Sheffield and Cawkin's islands, scale 
m~ and the hydrography of the harbors of Captain's island east 
and Captain's $and west, * I  scale mj a n d , ,  the ,hydrography Qf 

I* 'Jlrfi,, has made sonic projections for plane table parties, besides 

€' R t t tarson u pon o r  i gi n a1 h y (1 r o g ra p li i c sheet 9. 

1 map, sralc i G G  1 

I 
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Hyannis  harbor, scale &; and the  additional hydrography for 
tbe western sheet of south side Long  Island, scale he  has 
prepared the hydrographical part of a map of Hell Gate,  scale 
&revised the  sail ing directions of a part of the  harbors of 
Long Island sound, besides rniacellaneous plottings, reductions, re- 
visions of hydrography, Cec., Cc.  

Lieutenant Woodhull ,  United States  navy, has reduced the tiilal 
ObservatioRs a t  nalt iniore and nt the  I3otlkin light-house in 1815 
anti 1846, has revised the title tables a t  Delaware breakwater, Cupe 
May landing, Coldspring inlet ,  and ’Town baiik; has reduced the 
t idal  observations a t  Governor’s island in 1844, 3845, and 1846, 
and a t  Sandy Hook i n  1844,1845, and 1S46, in part;  besides attend- 
ing to miscellaneous matters connected with the  t idal  reductions. 

Engrauing.-Assistnnt W. hl.  C. Fairfax has  hat! charge of the 
engraving, i n  addition t o  the duties before enumeratetl utitler the 
head of drawing. The engraving of thc hiirbor map of Edgertowti, 
by hlessrs. Darrkworth, Lawson, antl W. Smith; of N t v  ,London, 
b Metjsrs. l ~ o l l c  and Kiiigtit; of Ulnck Rock aiitl Bridgeport ,  by 
dessrs. I’ettit aad W. Salitlr; of N i l ~ i t ~ c l t e t ,  by hlcfisrs. Jlank- 
vort l i ,  Young, Lawson, and Smith; ant1 of Iluiitingtlon bay, 
by G. S. Smith, o! Boston, Iias been co~iipl(*ted; that  01 Citwkin’s 
and Sheficbld islands, by Messrs. Pett i t  antl Knight will be finishetl 
about the 1st of Dcceixiber; that  of the nioutli of Chester river, by 
Messrs. Dankworth anrl W. Smith,  about the 1st  of February,  1819; 
that  of the Patapsco river ant1 its approi iche~,  by Mvssrs Dank- 
wortli, Lawson, atid Kiiight, about the  1st of March, 1819; the  cn- 
graving of Captain’rr islaad, cnst and west, I i n u  been begun by Mr. 
Yettit, anrl a contract  has just been n i d e  with Sherman antl Smith 
of New York, for the engraving of IIyannis harbor. I t  was only 
after considerable delay and trouble t h a t  a contract  could It! made 
for  the engraving of this map. 

T h e  engraving of the eastern sheet of Long Island has bcrn 
completed by Messrs. Siebert, Ilolle, and Knight,  and electrotypc 
copirs of i t  takeii by Rlr .  Sicbcrt; that  of the  entrance sheet of 
1)elawarc bay, by M e w s .  Dankworth,  Lawsoii, a r i d  Knight,  has 
also been completed, anti an electrotype copy of the initldle sheet, 
taken by Mr. Siebert. Progress has been made in t h e  mitlrllc shect of 
Long Islantl sound, by Messrs. Siebert antl l iolle,  and i t  is estimated 
thitt i t  wi\l  probably be completed in six montlis. The engraving of 
the western sheet of’ Long Islanrl sound has been begun hy Messrs. 
Siebert and l b l l c ,  a1111 :iluo that  of the firqt sheet of t l i i !  generill 
map exttndiijg from Point  Jutlitli to, an4 inclu~l ing,  Narituckct 
island. The engraving of the upper sheet of the map of Ctiesa- 
peake bay has beeri begun by Rlr. l h i i k \ v ~ ~ r t h ,  Considerable pro- 
gress hay been made by hlr. W. Sinitti in the engraving of the OK- 
silore soundin rs map, (estiinatcil to be cornpletcd i n  scvcn iiiorith~.) 

be engraved in November, nntl the plate will then bc ready for 
printing.. Electrotype copies have bceii+nnde b bIr. Siebert .of 
the plates of New l lave i i ,  of New L o n d m ,  of x e w  Budlord, of 

T h e  additions P hydrography for the south side of Lofig Isldntl will  
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Little Egg IInrbor, of Long Island sound, (sheets Nos. 2 and 3,) of 
t h c  relief plate for the iuiddle sliect of Delaware bay, and one 
liirre atid seven small blank platps hnve bccn made for engraving. 

The  engraving for the next ychr will be upon the Long Islirnd 
sound slieets, Nos. 1 and 2, the eastern series, sheet Bo. I ,  the  
Clicsrrpc~ake sheet KO. 1, the innp of Boston harbor, the Pata  sco 
river,  Ilyannis harbor, the mouth of the Connecticut river, hap .  
fain's islands, east and west, the  mouth of Chester river, and the 
I'asquotank river. The  map of Albcmnrle sound, harbor maps of 
ciitrance to Mobile Lay, Cat Island, aad Ship Lland ,  and the Chart 
0 1  Rluskegct channcl, as connected with the harbors of refuge, of 
'Ellgartown and Holmes' Hole, y i l l  follow in succession. 

Printing,-Since the 1st of h'ovember, 1847, there bave been 
printed the following numbers ,of the mnps newly publishetl. Of 
1)elawarc bay and river, (complete in three sheets,) 1,967; of Long 
Idand s o u ~ d  No, 3,25 sheets; of the harbor  of New London, 770 
sheets; of the harbor of Edgartown, 974 sheets; of Black R o c k ,  
and I3ritlgeport harbor, 898. Of trraps published i n  former years 
therc h a v e  b w n  printed the following nuiiibcrs within the presest  
year: of Holmes' Hole and Tarpaulin Cove, (harbors of refu e,) 
100; of New Ucdford harbor, 315; of Li t t le  Egg  harbor, (har % or  
of refuge,) 255; of New York bay and harbor, (scale A,,) 441; 
of  the large map  of New York bay, ( s ca l e&- , , )  277 sheets; of  
Fihher's Island sound, 541; of New Ifaven harbor, 350; of  An- 
napolis harbor and the Severn, 2G2; making in d l  7,475 sheets. 
Bg.sitles the above tliera were 1,200 sketches for the yearly report,' 
200 proofs of maps for the superintendent, 1,100 copies of t he  
sketchcs of Nnntuckct new South Shoal,  Cat Islnnd harbor, and 
entraiice to Mobile bay, n n d  the usual 25 monthly proof sheets, 
amounting in the year  to 300 sheets 

PubtisAing.-At the date o f  m y  l a g t  report, sixteen sheets of coast 
arirvcy tunps Ired bccn published, sincc which t ime f ivo Irnvt! bccn 
ailtletl, innking a total of twcaty*one; besides these, three sheets 
are  engraved and nearly ready for publishing. Since November 1, 
1547, 301 copies of each of the innpa of N e w  London, IIoltues' 
I~Iolc and T ~ r p n u l i n  Cove ant1 Oyster Ray, 306 copiecr of each of tlie 
mrlps of Black Rock and 13rid eport and Erlgartown, 161 copies of 

six shcct rnap of New York bay and harbor  hnve been distributed 
t o  scirlntilic and literary institutions in the United States. These 
distributions are chiefly inndc on the nominations of meiiibers of 
the two houses of  Congress. Scveirty-six copies of each of the 
inaps of New Lontlon, Holmes' EEole and Tarpaulin Cove, Oyster 
I h y ,  nlack Rock, and Bridgeport and Etlgartowo, have been drstri- 
buted to  foreign poverntncntu ant1 to  the departments uf our own 
government. By direction of the Treasury Department and for use 
on the survey, 31 copies, 186 slrects, of the large map of New Yo&, 
'io copies of the small map of New York, 34 sheets of the map of 
Delaware bay, 63 copies of the chart  of Fisher's Island sound 32 
'copies df the innap' of Annapdis, QO'%ciyieS Bf-the 'mdp'of'LitW hjjg 

tbe R I I I R J I  innp of Ncw York 7) ay find hnrbor, atid '7 copies of the 
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harbor, 60 copies of the  map of New Haven, 70 copies of the map 
of IIolmes’ Bole and Tarpaulin Cove, 47 copies of the m a p  of New 
Bedford, G7 copies of the map of’ Oyster Bay, BO copiea of the  map 
of Nrw London, 8 copies of tbc,piilI) o f  Lo~ig  h lan t l  soiiiitl, 613 eo. 
pies of the m a p  of Pliick Rock and 13ritlgeport, antl 43 copies of  
tfie map of E t l g i l r t ~ ~ n ~ h a ~ e  been distributed. T’lie whole riuiiiber of 
sheets distributetl is 2,923. During December, tlie n i a p  of Delaware 
bey ; tnd river, ( in  three slieets,j Ki;;rlittlckct harbor  aatl I I u n t i i i g , ~ n ~ ~  
bay w i l l  be tlistributec!; antl in  January,  one sheet of tl ic n i i l p  of‘ 
the  south side of Long Island, the  i i ~ a i )  of Cawkin’s and Sireilield 
isIitntIs, iiiitl  t he  mouth of Clicstcr rivcr. 

Thcre have  been turned over to tlic disbursing oficer of  the coapt 
survey, to bc plilcetl with agpi i ts  for S ~ I I C ,  300 Plirets of tlrc! large map 
of New York bay and harbor,212 sheets  CSC th(: stIiiill  map, 1,743 sheets 
of the m a p  of Uelaware IJBY aiid river, h50 copies oT the chart of 
Fishe2s  Island sound, 265 copies of tlie m a p  of Annapolis, 155 
copies of the milp of New I3etllord, 360 copies of the rriiip of N e w  
Ilaven, 1% copies of the miip of Lit t le  Egg harbor, 400 copies of 
t he  ulap of  IIolmca’ l fo le ,  a i i t l  Tarpnulin Cove, 220 copies of then 
map of Oyster ]lay, 300 copies cf the insp of’ N e w  London,22P 
copies of tlie map of IMgartown, and 128 copies of the m i ~ p  of 
Black Rock antl Bridgeport, making, in all, 5,016 sheets of iilrtps. 
These are sold a t  prices which about defray the  cost of the paper 
arid printing, naiiiely, fifteen cents for each of the small streets, 
and for the  lilrgc sheets, from twenty-five to  forty cents  each. 

Inslrument making and repuiirs.-Tlie repniis ~ n t l  cleaning re- 
quired by the instruments of the field ilnd ollice parties, generally, 
have been made during t h e  current year,  under the direction of R’lr. 
IV ill iam \Vu r (1 e m a 11 n , Con ai ( I  e r sb I e at1 t l i t i oii s t 0 ,  a ri tl H I t e ril t i ?n s i n , 
t he  base measuring app:iratuP, t w o  ne\v t res t les  with iron legs, the  
substitution of irou for wood, and c h m g e s  in the  slides of t w o  tres- 
tles, new truss-frames for tlic barn, coiupensatiirg holders, spiriil 
springs for all tlic slitlea, a n d  cliangea i n  the  niicro:tclescopes have 
been made; Y’s antl telescopes h a v e  been placed in 12, 10, arid 
G-inch Gainbey tlreodolitca, to fit thein for rneasuring horizontal 
angles, alterations antl repairs have been made to the two field 
transit  instruments ; alterations ant1 r e p i r s  have been ma(lc to  tile 
t \ ~ o  five-fret triirlsit iiistrutnen!s; the old biise appwi tus  II , \u  becri  
repaired,  cleaned, arrtl put i n  order. ‘l’lie colirpenbatiori of the base 
apparatus holders, with the fixtures nccefiPiiry lor it, has brcn iuadc. 
The coiriprison of the stentlartl bor with the two coii ipoii i id bars 
of‘ the  bitse itppilratus hi\s bee11 I I ~ R ~ C ,  rrquirirrg, a t  tiirics, the ~ t r o l c  
force of the strop ; antl prcparatioils for the  comparison of the  t lu -  
pllciltr, t\va I i le t ie  bars of the old bitse apparatus, witti the  stan- 
dar d met res, he1 io t ro 1) e fixtures , c h i 1  i 11 s , bca in co In passes, d i v  i il e r s , 
scales, steel  rulers ant1 tr ianglrs,  driiwiiig pens, rctlucirig frai i ivs,  
liavc been matle, bcsit1c.s rtpiiirs antl work ot other kinds not easily 
enumerated. 

Disbursrmeiils.-TLis important part  of the  work has  gone on, 
During the wi th  its usual regularity, under Samuel JIein, esq. 



pas t  pear, a l l  the instruments have been marked and the inventoil 
ries greatly improved. 

R.*'.YI *.'I ESTIMATES. 

 estimate^ for t h e  next j s c a l  year.-These estimate8 are founded 
upon precise tlatn, ant l  the  r rgular  extension of the  work in those 
sections i n  which preliminary operations h a w  been carried on for 
the last one or two years, with a view, as  slated in  my reports, t o  
this extension. I have presented, repeatcdly, the considerations of 
economy upon whitth nuch an extendon was basctl, and have shown 
h o w  thnt economy \vaB produced. It is not always recollected that  
these appropriii tions cover the cost of reducing, drawing, engraving, 
and publisliing the work a s  well as of the field work. T h e  cost of 
the field york, all oomputrtions inclutletl, is but  about five-sevenths, 
or  sevcnty-two per cent.  of the whale work. 'With an expenditure 
during the survrying yenr, 1847-'48, now reported, of about 
one iiuntlretl ant1 fifty-five thousand tlollnrs, we have kept tliitty- 
seven pnrtiea i n  the field in different sectiona, not counting those 
employed occasiarially, which would swell thu list considerably, 
while for O I I ~  huntlretl thousiiiitl tlollars, in 1814, but fifteen parties 
were kept up, exhibiting an iricrrnse of  field work of two and a 
h a l f  times, for an expentlituro of less than one and six-tenths, o r  
an economy of three-eighths made. The work (lone in connexion 
with the ollice has been incri-ased i n  a somewtirt greater ratio, being 
now between t w o  ~ n d  a h ~ l f  end three tinirs what i t  was in 1844, 
so that tile cconornical result is greater, on the whole, than that  
j ust st R t e rl , 

To this I trriglit atlrl t h ~ t  the extension bf  the  work has been io 
the southerri wclions, where the expenses nre much greater than ' 

in tile northern, and most of' the parties hsve rvquirecl vessels, 
instruments, and other O u I f i t R ,  which, although they remain the 

I property of' the  survey, inlist be , p i t 1  for from the annual appro- 
priatioris. Tliese wil l  s i w e  in  part ns a Ret-off bo the additional 
relief to  the appropriation from flit1 wur and navy departments. 

If the estimates for the tlrffrrrnt sectiona are  compnrrd with 
those of last yesr, i t  will be fuuntl that the increase is in those 
wliicli were co~ntiiencerl in that ycar, or the year before, ant1 in , 

which the opvrations were only preliininary, ~9 in sention V. of 
the coast of South Carnlina rad Georgia ; ot section VII. on t he  
coast of Florida, antl of srctioti IX, on the cowt of 'r'exas. T h e  
expense of transporting the land parties t o  the  western coast, 
which bears a large proportion to  the cost of their mnintcnnnce 
there,  has been already incurred. 

This plan for developini the work WAS brought forward in my 
re ort of 1846, in which the 1oIlowitig statement will be found :- 
( 6  P t is e, ttily seen thrt, by this plan the surve of the whole coast 
may be co'mpleted y i th in  a very limited pqrio of time, the nhmbar 
of  sections uiider survey a t  the  (181338 time detcrmiraing tbe period 
of completion of tbe eutire work. Eaoh aeotion in which al l  , the 
operations are in progrvss upon the present scale will cost about. 

6 
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twenty-five thousand dollars per annum, comprising the  cost of 
fie!d work, of reduction anti publication of results. This estiinate 
supposes the sanie proportional :iid hvretofore had iincler the  law, 
from t h e  services of o f k e r s  of the a m y  ant l  navy.” 

“Before the close of the fisral year of lS47-’4S, t h e  survey 
wil l  he i n  full activity i n  six sections, and may be carried on suc- 
cessfully i n  them for one lriinilretl a n d  fifty thousand dollars per 
aniiuii i ,  wit11 the zidtlition of siroh S I I ~ I I W  ax may bc ntNctsai1l.y from 
t ime to time to inwt  the gencariil itcws ot‘ espt~nili ture,  sudi iis 
procuring instriiinicnts, the increase i n  number i i n t l  iinprovrment i n  
quality of  which are  absolutely 1ivcess;iry ; the hire or purchase of 
t he  small vessels needed for the parties in the southern sections ; 
Current expenses ot  vessels ; geiiernl oflice e?rpviises, ilritl the like. 
T!IP I IPP ot’ ctvam vrsscls upon the work woiiltl irrcreaae tlie expen- 
.ditiirv for rprtililt years, but \\.oultl be rc011011lici\1 i i i  rcgi!ltl to the 
alllolint of work which they \voulil enable the  hyilrugrapliic jiiirties 
t o  (Io i n  a given time.” 

Expcrience has confiriiied tlie statement thus rnatle, the results 
Iiroiliiced for the fiscal year 1S47-’4S just  passed, ant1 t!ie expentli- 
tures having been i n  strict conformity with t.hem.’ The  iippropria- 
tion tor the next gear provides for  the continu;ttion of publiciition 
of t he  back 1- ork  i n  section IT.; f o r  l u l l  activity in sections I. ,  
>11., IV., V., V I I I .  and IS., siicli as the progress of the work in 
these sections c:ills for, and the corrtinuatioii 01’ preliminary work 
i n  sections VII. and X., besides the gener;rI oHice work. This 
is equivalent to work i n  s e v c ~  srct . iuno, aud iritroduces the survey 
into every State on the Atlantic antl golf’ of  hlexico, and extends I t  
t o  the westcirii coast. Steam Iias been introiluceil upon t h e  work, 
and has been used in four srctions during the  past year, but tire ex- 
pentIi:iirr? per section’ ha:: not been iocreisetl iwyoi l t i  ttle I i ini t  t I i rn  

I ‘have no doubt t.hat eight sections alight be put under 
siirvry for t w o  huntlretl tliousantl doll;irs, iiiclutliiig the prvparntiori , 

a n d  publication of the results as t he  survey advanced. The  reia- 
t ive economy of work done to expenditure \vould be s:ill sornewl~at 
greatrr  than at present. 

The regular progress of the field work in the tlilferent sections, 
and of th(n dfice work, including computations, drawing, engraving, 

r in t ing ,  hc . ,  wi l l  admit of the f o l l o w i ~ ~ g  opcrdtions, requiring at  , 

feast  tlie exprntlitures assigned to them. . They arc clsssetl, rxcept 
t he  usual general items, under the head of the geographical sec- 
t ions .  The estimates suppose the usual aid from the war and 
navy clrparimcnts. 

G E S E R A L  !TE\is.-Rt?nt, fuel, postage, inaterials for 
drawing, engraving, and printing ; carpenter’s work 
and iriiiterials j instrument maker’s work arid mate- 
rials ; blank books, statioirery, priiiting, H n i l  ru l ing  
forms j binding ;. transportation ot instruiuenta, maps 
and charts, a n d  miscellaneous olficc expenscs; pu r -  
chase of new instruments, books, miips tind charts.. . 

. 

. 

, proposetl. 

$14,500. ’ 



SECTION I.--Field work-To extrntl the Frimnry trinn- 
p l a t i o n  i n  Jlfuabe eastward, anti make the reconnais- 
sance, iistronotnical ant1 magnetic observations con- 
ricctcd with i t  ; to  extend the secondary triangulation 
across Cape Ann into New Ilampshire, and to  com- 
plete that of the wtlstcrn shore of .MussachusctCs bay ; 
to complete the topography of Cape Cod, and of par t  
of thc western sliorc of' Jlfassachusclls bay ; to  con. 
tinuc! the hydrography of the JVicnlicclcet Shoals, nnd 
of 1 1 1 ~  oc*eilIl nenr A ' U I ~ U C ~ C ~ ,  H I I ~  of  part ol' J l f ~ ~ s ~ c h u -  
selts bay, including the cost of repairs to  vessel and 
c.iigine, and the fuel for th r  sten111 vcssel used in the 
hydrography, rind the hire of a vessel to aid i n  the  
soundii ip.  Olfice work.--To makc the required cal- 
ciilntioiis rind rcducticna of the work ; tlie rcduotion 
arid drawing of a cliart of Huskeget channel, and of the 
harbors to wliicli i t  leads ; t o  complete the engraving 
of n chnrt of IIyaiinis harbor, and to continue that of 
ttic general coast from Paid Judi th  to  Cutlyhunk, will 
require ...... I..I.. ....*. e . * * . o  . . e . . .  I $30,800. 

SECTION II,-Fdeld work-To continue the mngnetio 
obserratiana required in thi8 section, ant1 thc verifica- 
t i o n  and filling up of parts of the hydrography. Of- 

f i c e  work.-To continue ttie engraving of thc west- 
ern shect of the map of Lon6 Island sound ; .to oon- 
t i n u c l  the engravirigof the series of charts of harbors of 
refuge, anti RnrhoraKes of Loirg Island sound; to en- 
grave R clinrt of Ilell Ga te  near New York, including 
the electrotypin(: of t i i t !  plates, will  require about *. 

SECTION I II.--Ficld work.-To continue tlie triangula- 
tion sout hwartl, including both primary and secondary 
t r ian g u 1 a t  i o n , a n  t i  the second a r y t rian g ul R t io n outside 
of the peninsula of tlie eastern short,  south of the 
i'irginin line; to ronimence the triangulatio,i of the 

Po/ntr tnc;  to make tlie necessary astronomical and 
miignetic observations; to continue tlie topography of 
tlie eastern nnt l  western shores of the Chesapeake south- 
ward; the topography of the ocean shore, along Sine. 
puscnt b a y ;  the  hydrography of the outer or ocean 
side, froin the limits of the present year, near the 
Isle of Wight shoal, southward, and of the Chesa- 
peake buy  to lhc  limits of the triangulation of tlie 
present year, iriclutlinK the cast  of maintainirig (only) 
H stearn vessel for the outside w o k .  Ofico worlc.-To 
mnke computntions 'and reductions required to com- 

hplete t h o  tlrawiiig of ttie second sheet of Chssupcake 
bay; to continue the engraving of the  first shcet; t o a  
cornplete the  engraving of a chart  of the harbor of 
refuge a t  tho entrance to Ches!er r iver;  will require 
about., ..,', . e . * . e  . * e . . *  .... 32,600 

' 12,600 
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S t c ~ r o ' ~  IV.-Field work.-To continue the tr iangulr-  
tion of Pamlico sound, and of the ocean coast to Cape 
Hatteras, and t o  complete tha t  o f  the  rivers of J f b e -  
made sound; t o  make the necessary astronomical and 
magnetic observations; t o  complete the topography of 
the shores of t he  Roanoke and Carrituelc sounds; t o  
continue the exploration of the gulf  stream off' the  
coast of this section, including the current exper i s~a  
of a steam vefisel for the purpose. OJice WOTIC.-TO 
make the  calculations and reductioiis rq i i i red  to  
complete the drawing of orii: shed  of Jlfbttrturle 
sound and i t a  rivers; l e  complete thc ciagraving of 
the chart of the Pusquolunlz river,  antl t o  print tinil 
publish the chart; to commence the engraving of the 
sheet of  Jilbemarle sound; will require about.  . . . . . 

SEc'rIoN V.-OJice worlt.-To complete the  primary tri .  
arigutation bctwreri the I M i s t o  base antl Charleston; ti, 
make  the secontlai y triarrgulalion rnnriectcd with i t ,  iiad 
of' Charleston h u r l o r ;  to extend the minute recoirnais- 
;oarice southwartl over St .  I l d e i i a  sowid,  and townrils 
Savunnah riuer; to  corrtinue the astronomical obaer- 
vations; to  coiuniencc the topography of the eonst ,  
anti the hydroqraphy of t he  approaches to  CIwritston 
I i n l h o r ;  to  contirrue tlac exploration of tlic gu/f strenni 
off the coast of this section. OJice worlz.-'l'o make 
the  coinputatioirs antl reductions of tlie lirltl work; 
will require.. . . . . a . . . . a .  a .  . e . , . . . , , , . , . . . . . 

SEc,rro?r v11.--rie/d work-To continue the reconnain- 
rance of the coast of Florida, and to  extend the tr i-  
anqulation from section VIJI .  into thissection, will re- 
quire, including the cost of a m a l l  vessel for tlic re- 

SECTION VlII.--Field worlc.--To continue the topogra. 
phy of the shores of Mobile bay, find to comple te  tha t  
of tlie north shore of Jfirsissippi Bound; t o  continue 
'the hydrography of Mobile bay, arid prolal:ly t o  corn- 
plete i t ,  and to  continue tlint of Jfissirsippi  SOU^^. 
Ofice  W O T ~ . - T O  inake the  calculations arid redar t ions 
of' the work; t o  coinmeiice the  rtvluction and tlretviag 
of the first sheet of the coast chart from the en*rRn(w 
of Jlobi le  bay to New Orleans, along Misrisuippi 
sound; to  engrave the  entrance chart ot' .Mobile bny ,  
ond to  print and publigh i t ;  to commence t h e  en. 
graving of charts of Cut and Ship lv lnnd harbors; 
will require about.......,..........'...... ........ 21,50~ 

SgC*rioN IX.--Field SJOT/C.-TO coiuplete the triangula- 
tion of Galveston bay, and to cxtcrid the  main n n d  
secondary triangulation along the coast to  the sou th -  
WFard and westward; to commence the topogrnplry of 
G d r z s t o n  bay, and its hydrogrrbphy, including the  
cost of a ~ m d !  vessel for the topographical party. 

$22,000 

18,600 

connaissanre party.. . . . . , . . . , , , , . . . , , , . , . . . , , 6,800 
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Ofice W O T ~ . - - T O  make the calculations and reductions 
o f  observations i n  the section; wi l l  require 0 b b . b b 

SIXTION X.-Field WOT/C.--TO continue thc general ant1 
minute reconnaissnnce of the western coast; to make 
ttic necessary astronomical observirtions; to continue 

' thc 'triangulation, and to commcnce the hydrography; 

Totitl estitnntc, inclutlitrg the use of steam. v e ~ s e l s  wbcn 
considered necessary in thc Irytlrogrt~plry of the sec- 

$18,600 

w i l l  require at least.. . . . . . . *. . . .. . . . . . . . b o  . . 9,000 - 
'tionsspt!cificd..boo# 1 0 * 0 0 0  # S O 0  * * O b * .  O b * b O b  . b o 0  1 0 . b  356,000 - 
I n  conclusion, I respectfully commend the foregoing statements 

to the favorable cotisidoration of the Executive and of Congress, 
whose fostering care has developed this national work into its 
P f e w  n t extent a n t l  us ta f u 1 II ch 8. 

Very respectfully bubrnitted, by 
A. D. 

Super in t enden t 
Ken, R, J. W A L K E l t ,  * 

Secvetary of the Treasury. 

BACHE ,u. S. cbast Survey, 
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APYEXDIS No. 1. 
Distr ibut ion of  the par t ies  of the coust surcey upon the coast of thc United Slalcs, d u r h g  the suroeying seasons, 

i n  the different pards of the coast, from .nrocen&bet, lS47, to  .hrovember, 1S48. 
I -----__-- - - P 

* 
- e  u 0 .  

5 .s 

6 5  
2; 

Limits inclo?ed in  several 22 Operations. Parsons conducting the o,:era- 
sections. o m  tions. 

-- 
Px-amaquddy bay to 1 I , PrimarF trianplatiou, as- A. D. BaLrhc, superintendent, 

Point Jnditb, including 
the coast of Maine, new oiuervrtions. 1 sub-assistant. 
Sew Hampsllire, alas. 

tronomicai, and mag- I assisted by Joseph S. Ruth, 

2 1 Xeconnaiaance . . . . . . *. .; C. 0. Boute!le, assistant . . . . . . 

- = -------- 

Localities of the several opratiom. 

Unkonoonuc JIountain, Xew IIampshire, ( p d  of 
season.) 

Remnnaismnm. for extension of primary t r i q -  
sachusotts, and Rhoda lation, contin& in Maine. (part 01 season.) I I 

S::ttes Topographical EogL 
Secondar? triangulation. Cnptain T. J. Cram, Cnited Western shore of Mauachmctts bay. 

i 6  Do . . . . . . . . . . . . . . .; H. L. Wliiting, as&t:rnt, S. , A. Gilbert, subas&tant- 
Topography c,f peninsula of Cape Cod. 

1 -(doulile party.) 



n. 

HI. 
srtant. . 

A. D. Bache,superintendcnt ... 
James S. William*, assisrant . . 
John Ftlrlq, assistant . . . . . . . . . 
J. J. S. Haukr ,  assistant ..... 

- 

Point Judith to Cape 
Henlopen, ineluding 
the coast of Connw-i. 
cat, New York, Kea 
Jemp. Pennsslvauia 
.Id Delaware. 

Mr.Bulles assisting, from June  to Sovember. 
Verification work at Linstid, on Magothy rircr;ean- 

tiotratba of triangulation aero-s Tram Cbc.rapeake 
bay to Capitol and Obwxratory, Washingtwn. 

Rcconihrsancr in Anne drundel and Princa 
George’s counties, Blamland. 

Continuation of trianmlation of outer side of eastern 

Viiginia linc. 
Shores of Sassafras river completed at close of last 

simre peniruuia, &y\p Sinepixcnt bay, to IC 

n 
se8son. 

:ape Henlopen to Cape 
Henry, includin,n the 
coast of Delaware, 
Ma-ryhd, and Yir- 
P”. 

I 

4 

3 

4 

5 

6 

7 

1 

- 4  

3 

- 4  

As!ronomical obsem 

hlagnetic observations.. 
Auxiliary triangulatiun 

CION- 

Topogrnphy . . . - . . . . . . , 

Hydrography -........# 

Do . . . . . . . . . . . . . . 
._ 

Do .... . .. . .. . . . . 
Do . . . . . . . . . . . . . . 

Primary trianpkitinn ._ 
Secondary triangdutiun. 

Pritnary triangnlation .. 

Reconoai ssance... . . . . . . 
Seeodyy triangulation. 

Topography .... . ... .. . . 

Captzzin T. J. LCC, Unitcd Obsemaions of declinations nt’ stars, _ni\ing doubt. 
Stntes Topographical Enqi- 
neem, a-csis:ant. 

Joseph S. Ruth, d x & s t a n t  .. Fire rsland. (Long bland,) and S c n  Raren. 
Jo-.cpli S. Ih th ,  suII-assisrant, Trinnplntion, in crmmrion with reriiication work, 

and Professor A. G. Pemlle- hrdrurraphr wuthcrn side of LODE Islaud. 
ton, United Stotrv nwq- - 

H. L. Whiting, assistnnt ..... 
s. A. Gilbert, sub-* ws!ant - . . . 
Lieatenaut Cnmmarrrlinn J. R. 

Gohisboronr.h, t’nitcd Sta!es 
navy, assistant. . 

ful results b r  latitude with West Point mural. 

- 
Lientenant Comd’z Richard 

Bacbe, United States navy, 
assistant. 

Lieutenant Commandinn E. 3. 
Porccr. United Statcs naw. 

Shore line near Ilcll Catc, Blackwell’s island,-re- 
t d .  

Shore line of S&dy Hook r e t r ad .  to show pro- 
gra of the Hook, (elmc of season.) 

Tides and currents ohserved in Block island sound. 
h i m l i n r s  in Karrapansett bar and Xen-port har- 
bor. Off-sborc work, ls taeen sontlcrn coast of 
Rhode island, and Olassachnsetts, and Block 
ishod. 

Verification aotk otT.+outh side of Long Island. OIi- 
shore work Lactween C a p  May- and Martha’s 
Vmeprd. Re-examifmion of Cdney’s channel 
and adjacent shoals. 

Yo& harbor. Soundincs, .kc., of Hell Gate. w 
Re-exammation of BGttermilk channel into Xeu. 4 

-.- - 
as i s t  &at. 

Da-&, United &otcs n a T ,  i 
Lientenant Comd’o Charles l f .  f Examination and report on obstructions of Hell 

Gate, for Chamber of Commerce, Xes- Yort. ._ 

- .  . Y 



imits included in se&ral 
sections., 

Cape Henry to Cape 
Fear, coast of part of 
Virginia Ez N. Carolina. 

., 
. 4 Topography ............ 1 
i 

Topography 
I 

1 T o p p a p b y  ............ 
............ 7 

1 
I 6 Topography ............ 

i 
7 ! Topography ............ 
8 Hjdrography ............ 1 

.......... I 
I 

Hydrography.. 

Measarement of haw.. .. 

R. D. Cult=, assi$tant, and John l'opwraphr of Grwt nnd Little Cbnptank, and of 
hv-diorrk--of Paturent nud tf bay shore south 
of it. 

south of Kent ialrtnd; nf outer shore frcm Indian 
river, soiitltwanl, to hend of Sincpuxent bay. 

J. Crawford Xeikon. aaiitarit.. Shores of Chcater river completed from prerious 
seruon. 

river (at clcse of sensnn only.) 

Seib, :tid-doutle party. 

George D. Wire: asGstant.. ... Esaminittion nf Patysen; topgaphy of islands . 
J. B. Gliicb, assistant.. ....... 'Jerificaticn anrk on the shores of the Patapsco 

United States t o p g r a p h i d  
Captain A. A. Huniplirrys, * Inspccfirm and rerification of topography. 

I 

1 
I 

. 
IIvJrocrxphr nf Chesapcskc bay from line Core 

-Point ,\Seekin's Seck t a  line Point no Point Ha. 
IF Hammock s~nt i~m; hrJroqraphy of outside coast 
6f p c n i n d r  of Eastern 5Iiore from Indian river h- 
let to Ut-acb lrorire eignrl. Essminatiun of Sand 
island inlet for aite of I light-house. 

Soui:dincrs of Grwt aad Little Choptank rircrs, and 
of Ch&apc:tke in vicinity. Report of light-bo- 
required on Rlakiston's i*lanJ, in the Potonme. 

>Iea+nrrment of b n ~ e  on BoJks' island commenced. 

engineers, rssisraht. 
Lieutenant cum man din^ S. P. 

Lee, United States navy, as- 
sistant. 

Lieutenant Cumrnsndinp K. 
P. XcAr!hur, Cnitcd States 
n a y ,  assistmt. 

A. D. Baebe, supcrinlendeni; 
C. 0. Bomelle: asskistant. 

2 3fain and secotidlsry tri- 31. B o p ,  assistant .......I Completion of triangulation of Albcmsrle sound aad 
entrance to Roauoke and Chowan rivers, North 
Carolina. 

for rlitTcrenre of longitud3 by chronometers, with 
W ashingoo. 

..... 
angolation. 

3 ! Ast~onomicd obzn_ma. Boatelle, assistant.. Observations for nriniuthe at Stevenson's Point, and i twnr. 



.................... I 

:ape Feat to the St 
Mary’ariver, coast o 
So& Carolma ani 
Georgia. 

it. JoseFh’s river to Ma 
bile box; western eons 
of FIonda. 

haphim island to Venni 
lion ba - EO” o! Alr 
bmr, ~isslsslppl,  an( 

d LOIlkiMS. 

4 
5 

6 

7 

8 

i 

1 

I 

2 

3 

4 

5 

I 

4 

Certtaq trian,dation;. . 
ropgraphy. . . . . . . . . . . 
ropgraphy. ... . .. ..... 
Kydrograph_*. . . . . . . . . . . 
Kydrography ... .. .. .. .. 
Maio triangulation -. . . a 

Re connaisance... . . . . . . 
Primary triangulation 

and secohdtq  connect- 
ed with it. 

Secondary t rianplat  i on 

Secondary trian,dation 

Topography. . . . . . . . . . . 
Hydrography.. . . . . . . . . . 

Main triangulation and 
w r o n o m i d  and m a g  
neck observations eon. 
neded with it. 

AlesRndcr W. Lor.gfel!ow, JU- 

J. Cradon l  h’eilson, assistant 

J. J. S. €fader,  assistant ...... 
Lieutenant Commading W. 
P. BIeArthur, Cnited States 
MV, assistant. 

Lieuteeant Cornmantling Rich- 
a r J  Bachc, United States na- 
vy, assistant. 

James S. iVilliams, assistant; 
C. P. Bolles, sub-assistant. 

F. H. Gerdes, assistant. .. .. . . 
F. H. Gerdcs, assistant ... .. . . 

sistant. 

C. BI. Eakia, a&stant.. ....., 
Jd ins  E. Hdgard, assistant.. . I 
W. E. Greenscll, assistant.. . , 
Lieut. Cmd‘g C. P. Pattcrson, 

F. H. Gerdcs, assistant ...... 
W. E. Greenwell, assistant.. . 
R. H. Faantlero assistant.. 
Julius E. Hi1 a r t  assistant.. . 
George Dadson ,  sab-assistant 

U:S. navy, assistant. 

Rivers of AlLeniarla sound. Alflgstor river t rh :  
guiatetl < p r t  of w n x n  ) 

Tupozraptiy of Perqriirnun’s and Little rivers cum- 
pleted, and of northern shore of Albcmarle sound 
(part of wason.) 

Southern shore of AIhcrnrrle sound, from Durant’s 
island to head of souad. 

HpIrugrapliy of Alh-made sound and of P ~ ~ R O -  
*%ink river (part of seam.) 

Exploration of gulf stream, section No. 3, from 
Cape Henry.scmthea<t, and Xo. 4 from Cape 
Hatteras, suutheast. 400 miles. 

Base line Inid out on Edisto island, nnd minute re- 
connais-awe for main triangulation from tlic base 
northnard and eastward to BiNs bay. 

Extensioo oimain triangulation of coast of gulf of 
Mexico, e.asta-ard from Mobile bar. Frooi Per- 
dido bay,east, to Ch4lctawhatchie (‘part ofscawn ) 

Cwtinuatian nf rnam triangtilatinn of the  roast uf the 
gulf of Mexico, west-ard.  From Horn island to 
Cat island and the  Cltandclcwr islands, LotiLiana. 

Trianpi1a:ion of Mobile bay, from Cedar Point tn 
Cboctaw Point, nmrly completed. 

Estension of srconJary trianjinlatioo of &Ikksippi 
soand, westward, to lake Borgne. 

nraphy of islands south of Mississippi s c u d ,  To2 of main shore oo north side of soond, from 
Foal rivcr, westward, to Pasxcoola  river. 

HFdrograjihy of Cat and Slrip islrid harbors, and of 
ihrir approaches. Hydrozraphy of entrnncc to 
Mobile bay nearly ~ v n p l e t d .  

Minute rcconnai~sancc of Galvestno, lover and up- 
per (lnahnac) bays, and of t h e  coast near Gal- 
veston to the southward, (part of the season.) - 

Observations for ]at. and lung. 4 Dollar Point, Gal- 
veston hay. Chronometer di&-rcnee of loa=. with 
Pasagoula  station, sea VIII. Urelimionry mea- 
m e m e n t  of baso and main triangdatioo of Gal- 
veston bay commenced. 

r J  

w 
U - - .  I - 
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APPENDIX No. a. 

f lo t i cc  t o  JMarinera. 

T h e  following discoveries and determinations, recently mntle by 
tbe  hydrographic party of the couat survey, employed on the  Nan- 
tucket  stioals, under the command of Lieutenant C. H. D‘ivis, 
United States navy, are  of sutiTcient importance to be courinuni- 
cated immediately. They  wi l l  be transferred, a t  the  close of the 
season, to the prel i tdnary chart  of the Nantucket shoals: 



75 c11 
1. A shoal 2; to  3 miles long, making off from the southern ex- 

tremity of Great Rip, with whish i t  is connected by a short  ridge 
of 3k fathoms. This shoal lies i n  a N. by W. and S. by E. direc- 
tion, (tirag.) and has only 8 feet on i t  in several places. 

T h e  distance between tlrc eastern end o f  the south shoo1 and the 
new determination is only 6: miles, and .the southern limit of tlan- 
ger on Great Rip is 16 miles from the shore. Vessels passing to 
the southward of Great Rip,  or  to the e:istwnrd of the old Nan- 
tucket South shoal, shoultl be cercful to govcrir themselves accord- 
ingly. 

Tlie centre of  the shoal brnrs from Sanknty Head S; E., # E., 
(mag.) atid S. 6 2 O  30’, jtruc,) 13;. miles distant. 
I. *A small shoal, having only t3 feet of water nil i t  in one spot, 

xh ich  h r s  N. 1 W. (tnag,) cintl N. 1l0 W. (true) from enstern 
end of old South slrnal, 41. miles tlistwt. 

3, A small shoal, wilt1 16 feet on it, R little to thc,nortlrward 
and eastwntt l  of the preceding, bearing N. by E. E. (inag.) and 
8. 7 O  25’ 12. (true) from old South shoal, 6;  iriiles distant. 

~ 4 .  A m n l l  shoal, x i t h  13 Icet on it, to the eastward of south 
cbnd of l h s  Iti,]). Thc middle of this shoal bvars from Snnkaty 
Head S. by E. (triag.) a n d  S. 65’ E:. (true,) 6 miles distant. 

5 .  A very sinnl l  shoal  spot, having only 10 feet of water on it, 
north of Bass Rip, n n d  1 inile’tlistant from the shoal discovered in 
that vicinity in 1847, and now marked on the latest coast survey 
( 6  preliminary ~ k e t v h ”  of the Nnntncket shoals. This spot t e a r s  
from (ireat  Point light, S. E, t E. (mag.) anti S, 62O E. (true,) 6 
milrs distant. 

Ilic grnuntl to the riortl:ward, n n c l  to tlre nortliward and ercrt- 
ward o f t h e  old Soutlr shoal, is broken, tlangc!rous, and marked by 
occasional strong titla r i p .  

Coasters taking the outside way;arc advised to follow down the  
east side of  6 ‘  13ass Rip,” a n d  passing over the t a i l  of it i n  four 
fathoms, to haul round untlcr the south side of the ‘* Old Mnn,” 
which (i t  is always visible) it i s  best to keep i n  sight. Hero they 
will have a good beating channel of a t  least two miles, i: e., from 
half a mile.to two and a half  miles froin the ( 6  Old Man.’? Vessels 
taking this course with an ebb (or westerly) title, will d e a r  the 
shoals in  a few hours. They will also have more room, and be 
more’fsrvored by the prevailing westerly winds than in the sound, 

P I  

A. D. BACBE, 
Superintendent U, 8. Coart Survay. ’ 

OFFICE OF THE COAST S U ~ V E Y ,  
Washington, August 16, 1848, 
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APPENDIX No. 9, Bis. 

BOSTON, ;Nbaember 22, 1848. 
DEAR Sxa: Yours of, the  14th was received to-clay, and I send 

below, a s  requested, a list of the  discoverieR of the season: 
1, A shoal 2: (two and R half)  milea long, making off from the 

southern extremity of Great Rip,  with which i t  is  connected by a 
short ridge of 3; fathoms. This shoal lies in a north by west and 
south by east djrection, magnetic, a n d  has eight feet  of water on i t  
i n  several places. 

2. A smsll shoal having only eight (8) feet of water on it, t o  the 
mrthward of the eastern end of the old South shoal. 

3. Another small shoal, with 16 fect on i t ,  a l i t t lc to the north- 
wnril of tlrc foriric!r. 

4. A sltlii11 sliosl spot to  the eastward of the  south cad of Bass 

5 .  A small spot t o  the northward of th; Bass Rip, with ten (10) 
feet on it. 

6. A long bonk to the eastward of t h e  shoitl, marked No. 1 on 
this list, upon which I f'ouncl four (4) fathoms in two places, four 
miles apart. The sea was breaking on i t  whilst I was there, the 
result of a heavy swell from the southward and eastward. 

I was ut~able  to determine the extcn t of this bank, owing to  the 
bad weather and ttre lateness of the  dircovery.  T h e  further exami- 
nation of thip bank next season will be a point of great interest. 

Yours, truly, 
C. H. DAVIS. 

Kip.  

* # # * # # * & 

A. D. BACHIC, LL, D., 
Superintendent U. S. Coast Survey, 

Bodies' I d u n d ,  base. 
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APPENDIX No. 4, 

R E C A P I T U L A T I O N  OF B E l U L T S  

T O 8  

P E R S O N A L  E Q U A T I O N S ,  
1844 to 1848, 

IN TKE.ORDER OF DATES. 

- t t -  



APPENDIX No. 4. n 

By equator 
i?teinlsaf 
time. . 

........... 

c1 
. .  

Recapifulaf ion of results for personal equations, IS44 io ISIS, i n  /he order of dutcs. Extract of repor6 of S. C. u 
Walker. 

By final re- 'For I00  win 
salts. internal. 

--- 

s. 

f0.065 f0.042 

hi 

- 

1 

2 

3 

4 

S 

6 

7 

8 

9 

*O.OoP 

.020 

-059 

.011 

-001 

Date. 

............ 
........... 
............ 
............ 
............ 

1644. Octobcr 17 ....... 
1516. Septemhr 9. i . .  . 
13.16. October 21 ....... 
IS-lC. Octobcr 22... .... 
1847. July 17 .......... 
iS.17. July 19 .......... 
817. August 2.. ...... 
347. Au, -Ust ........... 
Mi. Auprt  7 ......... 

. .014 ............ 
........... .om 

.017 ............ 
.I J - 

. .  
Persons. 

. 

Iartnup ...... J. Bond.. ..... 
Eeith ....... .Xlmy. ........ 
rglker.. ..... Keith .......... 
ilmy ........ Gillirs ........ 
Valker.. ..... Xendall.. ...... 
........................... 
Faker.. .... .Reynolds. ..... 
.......................... 
Yalker.. ...... liendall ........ 

.-. -- 

- 

Initials. 

-1-B3. 

D-A. 

IV-KI. 

L-G. 

R-K. 

.. do... 

V-R . 
..dot.. 

8-K. 

d W. 

+0.217 

-0.338 

4 . 0 9 1  

+0.271 

-0.392 

-4 .423 

-4. IS8 

+O. 175 

4.248 

_. 
Wires. 

12 

63 

35 

I4 

2s 

21 

28 

72 

- 5 6  

Probable e m .  

II 
For' 1- wire 

noting. 

4 
00 

8. 

-f0.!297 

.021 

.Om 
-158 

.042 

.007 

.oJo 
,057 

.W 



I( 
11 

19 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

'24 

2!5 

46 

41 

2.9 

29 

a0 

c 
1843. July a d  August.. 

1817. Angest 10 and I I .  

1847. July 23 and Os .... 
1.%7. August 10 and I 1  . 
1847. Aagast 11 ........ 
1847. O c t o k  16.. . . . .. . 
1847. October %... . . .. . 

& 

Keith . ... ... .Bcecber.. .. .. . SU-B. -0.m 
fiendall.. . . . . . BIasan. . . . . . . . K-51. +o. 170 

Reynolds ........ do.. .... .... R-If. 4 . 0 1 1  

Walker.. . . . . .Loomis... . . . . . W-L. +o.Osz 

Loornis _...... Keith _......... L-K*. +0.276 

+o. 112 

+o. 189 

Kendall . . . . . .Repolds ... . . . K-R. 

. . .. . ... . . . .. . . .. . . . . . .. . . .. .... do. .. 

42 

140 

42 

56 

35 

30 

77 

84 

96 

119 

2s 

70 

2s 

23 

42 

42 

112 

56 

25 

23 

18 

--- - __ - 
1847. August 9.. . . . . . . . . . . . . .do.. . . . .Rcpolds.. . . . . 

1847. December 4 ....... Walker ...... W. C. Bond .. 
1S7. December 11 ... ... .do .......... Kendail ........ 
1847. December ......... Reith ........ Hubberd ... . . .. 
1849. ... ........................................... 
t84X January IO.. . . . . . Kckh . . .. . . . .FanntIeroj . .. . 

Boatelle.. . ... Faontleroy .... . 
1848. . . .. . ... . . . . . . .. . ..do.. . . . . . .. .Booteile .. . . .. 
1848. 

184s. Warch 27.. . . . . . . . . .do.. . . . . . . . .Major.. . . . . . . . 
1548. Jane 13. .. . . .... . Walker.. .. . . .Keadall.. .. .. . 
1848. J a e 3 0  .. ........ ..do .......... W. C. Bond... 

1845. Jaly 3. .- .. . .. . . . . . . . . . . .. . . . .. . . . .. . .. . .. . .. 
848. ............ . ..... W. C. Bond..Bonrelle ....... 
848. ........ .......... 0. P. Bon.1 ... W. C. BonJ... 

. ... .. . ..... ... ... 

W-R. 6 . 1 1 8  

W-BI. 4. os5 

W-K. +O.OlS 

KI-Hi. +.ol5 

.... do ..., 4 . 1 3 6  

Kf-F. -0.16fL 

KI-B+ 4 . 1 7 2  

B L F .  +0.228 

W-K. 4.281 

W-BI. +0.021 

B L B I  1. 4 . 3 6 5  

.... do.. .. $0.092 

BI-B4. 4 . 0 0 7  

B r B I .  4.429 
* .  

.163 

.i41 

.313 

.318 

.261 

.240 

.OOf - 

.113 

-304 

.& 

. I 2 0  $ 

.252 

378 

. I 2 7  

.2a 

-251 

.155 

-105 

.296 

. in  n 
.120 - w 

A36 

........... 

........... 

........... 

........... 
. .  

........... 
.001 

' A18 

.... ....... 
-044 

.032 

-0.13 

-020 

.031 

-159 

........... 

, 

.021 

.026 

-079 

-048 

.033 

- '............I ,023 

.OM 

.070 i . .M5 

,060 .015 

.062 .037 

.062 -031 

-001 

.... ... ..... 8 .016 

. . . ... . . . . . . . 

.O+ -043 

. . * . . , . . . . . . .@E# 

* .017 

.o-m 
............ -011 

-01s 

-038 

-055 .036 

. O B  

. . . . . . . . . . . . 015 

............ . a 2  

.025 

.017 

. . . . . . . . . . . . 

. . . . . . . . . . . . * '  

. . . . . . . . . . . . 

. ... . . .. . . . . I 

... *. . .. . . .: 

. . . . . . . . . . . . 

.. . . . . . . *. . . . 



a 

No, 

31 

1I 

s 
3: 

3: 

3f 

31 

31 

3s 

4 

41 

By final re- 
sults. 

............ 

............ 
&0.019 

.om 
............ 
............ 
............ 
............ 

.035 

.O@ 

.on 

A PPEK D! X No. 4-Continued. 

For 100 wire 
internal. 

a. 

&O.OlO 

.002 

-020 

: 025 

-032 

.ou 

.006 

-00% 

.031 

.02j 

.Om 

Date. Permas. 

-- 

Initials. 

IS IS. July 24.. .......... 
1RS. July 26.. ......... 
184s. August 3.. ....... 
1845. August 5.. ....... 
1S49. August 7.. ........ 

W-B I. 

W-Bl. 

W-E.  

w-L. 

. ..&lo.. .. 

.. *do.. . 

.. .do.. . 
IC'-B 1. 

B1- L. 

.. .do.. . 
B"LL. 

.do.. ......... .do.. ....... 
..do. ........ .G. P. Bond. .. 
. .do.. ....... .Loomis... .... 
. .do.. .......... do.. ....... 
.do.. ......... .do.. ....... 

-- - ____- 

d w. 

$0.145 

-0.153 

+o. 129 

4 .064 

4.090 

4. os3 

+0.045 

4,105 

+O.OGO 

+0.015 

-0.307 

Wires. 

-- 

28 

56 

112 

IS 

49 

81 

46 

112 

SO 

PO 

76 

n 
w 
U t .  - 

Probable errors. 

ty equator 
intervals of 
time. 

f0.018 

.OS3 

.......... 

.......... 
.046 

-026 

.009 

.007 

.......... 

.......... 

.......... 

?or 1 a h  
noting. 

1. 

00 f0.071 0 
.OM 

.I27 

.I76 

.226 

. I 6 9  

-0.52 

-057 

.219 

-116 

,141 



42 

43 

41 

. '45 

G, 46 

47 
7 .  

= 

-0.145 

C0.030 

-0.295 

-0.210 

-0.325 

-0.315 

-- 

60 ............. 
so ............ .02? 

a0 ............ -0.21 

80 ............ -036 

80 ............ .w5 

80 ............ -030 
I -  

.O?l 
_)I 

47)5.213 1 2,801 pL 20).90'2 

I 

IS4S. ................. W.C. D u d  .... do. ......... I 
18IS. I 

1 
I -  

15-18. ................... I .do.. ......... .do.. ........... 

1828. .Augu>t 17. ........................ do-. .......... 
.................. C P. Bold ..... do .......... 

1815. .................. .,do.. ....... .W. G. Bond.. . 
W?. tiu,nust =. ....................... do.. ........... 

. .I . 

BI-L. 

..do. .. 
BLL. 
B"-BI. 

.do.. . 
*do*. . 

n 
c1 
U 

-064 

* 021 

.021 

,032 

.e2 

-02; 

-452 

.I69 

.I43 

-216 

-153 

. . I90  



APPENDIX NO. 4.-~ontinued. 

- --. ---- ----- 
Perbons. 

- 
Hurtnup . . .. , . , , . , J U o i d . .  . . .. . 
Kcith.. . . . , , . , . , . . Aliny ... . . ,.I 
Walkur.. , .. .. . . . . . Kuitli.. .. . . . . . . 
Alniy., . . . , , . , . . . . Gilliss . . . . .. . 

Recapilululion of resuiis for personal cqbations, IS44 l o  18-45, in 
the order of persons. 

_.____-__- 
--II_- a 

d u. W i p .  

+ 0.217 42 - 0.33G 63 - 0.0!)1 33 + 0.271 14 

-- .-~ 
8 .  

a 

NO. - 
1 

3 
4 

6 
6 
9 

19 

0 - 

26 

7 
8 

10 

11 
12 
13 

14 

34 
35 
36 
37 

15 
16 
17 

18 

27 
28 
34 
3E 

2( 
21 

Ridkor.. . , .,. . . . . . ICenilull .. .. . . . 
.do.  ........ ... ,,,..do. ......... 
.do .  .... .. ..... ..... do. .... ... , a  

.do .....,... I .. . ..I .do ..... . . e . .  

hIcnn rciult .. . . , , , . . . . . . . . . , . . . , . 
Nnlkcr.., .  ........ Kcndnll......... 

.do.,  .. . , , , , ..... Rtynolds.. ... . . 

.do ................. do .... I ..... 

.do ................. do ,......... 
Mean rcsulr .. . , . . . . . , , . . . . . . . . . , 
Kcitti ..... . , ... .. . Becclier. ,. ... . . 
Kcndall ...,.. , ., . . Muvon ., ... , . 
Rcyrloldll.. .. , . , . . . . .do.. , . . . . . , , 
Walker ....... ... . . Looniir. ..... ., , 
. , do., , , , , , . , . , , . , . , .do.. , , , , , , , I .. do. . . .  ...... . . . . . a .  d o . . . . . . . . . .  . .do., , , . , , , , . . , . . . . .do. .  . . . , . , . . 
. .do ................. do ........ .. 
Blcon rosult ,. . . , . . . . .. . , . , . . . . , , , 
Looniis . . , , , , . , , . . Keith .. , , . , . ,, . 
Krndill ,. , . . . , , , . , Reynolds.. , ,. . , , 
, . d o  .... * ....... . . * . .do  ........,. 
Mean rciult,.. ... ......, .,., , .,. , , 

. 

Date. 

- 0.392 I 23 - 0.413 21 -- 0.2.1d 5t1 

- 0.1.11 2?1 

- 0.781 112 

- 0.  I S H  28 + 0.175 72 - 0.112 4 2 

+ O.UI!) 142 

- 0.350 140 + O . l i 0  42 - 0.012 5G 

+ 0.0~2 35 

- 0.01;4 17 - 0.090 49 - 0.0s:l x 4 + 0.015 4 r; 
- 0.053 1!)7 

+ 0.276 30 

-j- 0. I 12 71 + 0.1s9 84 

+ 0.10j2 161 ' 

+ 0.018 , I I!) -- 
- -- 
- 

--- 
--- 

--- 
--7 

L - - - L -  

c_-- 

---I__ 

1844. Ociobor 17.. .... , 
1846. Rcptcnilcr 9..  , . . , 
1816. October 21 .. , . , . , 
1546. October 22.. ... , , 
1817. July 17. .  .. , .... . 
1x47. August 7 ...... .. 
1547. Dcccnibcr l l . . , , .  

1817.. . .. . . . . , , , , , . . . .a 

1547. July 19 . , , , , . ,,. , 

Walker.. , , , ,. , , . W. C. Dond.. . 
. .do .,,,....,.,. . . . . , . d o  ...,.,.,I 
. .do . .  . , . . . , , . . , . . . . * .dy.. . . , .. , 
0 *do.,  . . . . , . &. , , . . . ... do. .  . . . . , , 
. . d o  .................. do .,,...... 
Mean result ...,.. ..... I ........... 
Kcith ... . . , . . . . . . . Hubbard. .. , , , , . 

1848. Junc 13 ..... .... 
1R47. August 2 ..... ... 
1347 ..... . ............ . 
1847. August 9 . , . , , , . .  

1847.. . .. . . . . . , . . . . .. . 

~ 

- 0.0V 
-b O . ( J Y I  5 (i 
-j- 0.092 29 - 0.153 3(1 - 0.115 112 

- 0.033 I 232 

+ 0.016 

---- 

--- - 

1847. July nnd August.. 
1947. August 10 ntid 11, 
1817. July 23 nnd 3.. ., 

1547. August 10 and 1 1 ,  

1843. August 5. . . , . . .  

18.13. August 8 ....... 
1849. ALfiUYt 3 . . . . . . * *  

1848. AtiguYt 7 t . 
134% o 

1S47. AUgUbt I I  . a . . . *  

e .  e e e *  

1817. October 16.. . . . 
1Y47. Octobcr 25.. . . . 
1847. a e 4 0 

1W7. Derenillcr .. . .. , 
1617. Uccciirbcr ... .... 

1 18~1.1.#.*.@#,#@,*@.,#,. 
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APPENDIX No. 5, 

Report of Lieutenant commanding Charles 11. Davi s ,  U, S. N., 
assistant i n  the coast survey, d n  t h  expediency of a l ight  0th 
Sankaty head, Nantucl;ct. 

OFFICE OF THE C O A S T  S U R V E Y ,  
Wushington, December 21, 3847. 

SIa : My frequent navigation among the  South Shoals of Nan- 
tucket,  on the survey of which I have been eniployetl ()tiring a par t  
of the two last seasons, has  enabled me to perceive tha t  a light of 
suitable dimensions and power upon Sankaty heat?, near the  point 
of triangulation 0 1  the  coast survey, would be generally as well as 
locally useful. 

T h e  labors of the  survey in this region h a r e  alreadv resulted in 
the discovery of several unsuspected dangers, too important t o  be 
hereafter neglected. Other  dangers probably remain to be found 
out. 

But  the coast survey is about to  confer another a d ~ a n t a g e  equally 
as great,  b the publication of i ts  chart  of the Nantucket shoals. 

dered practicable to  all navigators. 1~i111 ant l  distinct iiJforrnation 
concerning the force and direction of the tides, (withe\l t  w h i c h ,  i t  
is felt ,  t h a t  there is no security,) is to  be cornmunicated. Instruc- 
t ions for the government of vessels unintention;rlly involved among 
the  shoals are  to be given, ant! sail ing tlircctions are  t o  be prcp;ired 
for the principal passages, by iueiins of whic!i the preserlt routes 
will be sliortrnet!, antl t h i s  unknown part  of our shores, that  has 
h i thy to  been regartled with dread, will IC habitually traverse(! with 
safety and advantage, especially by  the southern and New England 
coasters and the West  India traders. 

I n  short ,  the benefit coriferiecl by tlic c o a s t  survey chart of the 
Nantucket shoals, when complctetl, will be  such as is  desired from 
all  its publications, that  of  making the unkaown known, and the 
known fitmiliar in ttiosc placcs which i t  t samines.  It is m y  opin- 
ion, however, t1i:rt the bcriefit cannot be ful ly  reaped i n  this 
instalice, iinlcss a light.housc, of the  f i r s t  class i n  bize antl i n  appa- 
ratus, be erected on some par t  of the  south coast of the is land ot' 
Nantucket,  and here I give the  preference to the  southeast Lluf f ,  
known as  Sankaty liead. 

Tlie most important channel, by wliith to  pass from thc n o r t h -  
ward of the  old South shoal iiito the dcep water ,  along the c * a s t -  
ward of Nantucket,  is bountlcd by the eastern extrrm'ity of the shoal 
called the  " Old Man:' on one sidt', a n d  by the southwestern point 
of t he  '' Dass Rip  " on the other side. d l ine  north by west a n d  
south by east', (magnetic,) from Sitilhty head, l ies over the deep 
water  of the cliannel, :n which the titles r u n  a t  times wit11 great vio- 
lence. Thc  bearing of Silnkaty head i8 therefore the t ru t l  ( ; l n t l  I will 
add the only) guide, antl the land is, at a proper distance t o  ma!te a 
divergence f rom that  bearing, caused by t h e  currents, suff ciently 
sensible by the compass. This channel can now be resortcd tu wllen 

Channels, E nown only to  fishermcn and Iocnl pilots, are to be ren- 
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Sanknty hcad is visible, that is, iii  the  day time; a light on that  
point wou1d ~ n i l c e  i t  priicticablc a t  night. 

It is probable that coastintr vesscls bound ftoni New England 
ports to those farther south, Gill profit by the coast survey chart to 
make more frcquent use of the excellent chant,el around Siascon- 
set t ,  and by the south side of tlie island between the’ shore and the  
‘( Old Man,” which cuts o f  a considerable distance, keeps a vessel 
a shorter time i n  the violent eddies and tide rips of tl ie shoals, and 
offers the great convcnience of a smooth sea under a weather shore in 
the  stormy season, of H snug anchorage under Nantucket or Squip- 
nocket,  a n d  of a chance to  enter tlie sound either by the Muskeget 
channel, ( t o  be hereafter surveyctl,) or by the way of Gay head, 
whilst llrr route t o  the southward n f  the shoals carries a vessel di- 
rectly to  sea, a n 4  cxposes her to the delay caused by getting into 
the influence of the Gulf s t ream.  

To tlie use of this ctraiinel i n  coming from the north there is 
opposer! the hazard of pdssing a shoal of’ limited extent, but bad1 

light on Sritiltaty head \vould remove this Iiazard. Sn coming from 
ttie wcstwarrl, the only dificulty consists in doubling the western 
ex t remi ty  of the Old hlan.’’ 

The bearing of the same light will show when i t  is prudent to 
steer an east course. 

The preceding considerations regard the local  utility of this 
ligbt cliiefly; that is, its utility for those channels near the island. 
They might be extended; but, as the further enumeration of such 
details would be neither interesting nor  necessary, I tvil l  pass to 
the notice of  some of  the general purposes of navigation, which the 
erection of the Sankaty light would serve, and which requires, a s  
a condition of i ts  usefulness, that i t  be a l ight  of a superior order, 
Sea p i n g  vessels coming north from the Atlantic, and bound into 
Nisntuaket sound or Drslon bay, ant1 farther north, depcnd oolely 
upon their clelcrmirratim of tlie .longitude (so far as  the reckoning 
is concerned) for striking fairly into either of the great channels 
which forrii the higbways of this commerce. The a p  roach to 

gerous a s  any single sqoal on our  coast) is restricted on the west 
side by the south shonls a n d  ridges of Nantucket, 

The  range, after tlie channels are entered, and when passing out 
of thcth, i s  liinitetl, first, b y  the ten fathoms bank, 60 m i l ~ s  to  the 
eastward of Nantucket, discovered by tho coast survey brig Wash- 
ington, in  1845, aiid afterwards by Clark’s bank, verified by the 
same vessel, and by George’s bank, both of which are regarded a8 
unapproachable in bad weother. 

But  the deterrninatiou of the longitude, on which the safe navi. 
gr\tinn depends here, is, under favornble circumstances, subject to 
corivitlerabla error;  and it is, under ordinary circumstances, ad 
ansious and insecure reliance. 

T h e  proposed l i  lit-house on Sankaty head will  supply the cer- 

poirit the way into the channel to the eastward of “Bilss Rip.” 

situated, off tire t o w n  of Siosconsett, called 1‘ PocLic Rip.” K 

those channels (which are themselves interrupted by shoa P s as dan- 

tainty that  is nee f ed. I t  would be seen a sufficient distance to 



A ~ e s s e l  doubtful of her position ~voultl run for it, and, being 
guided by its bearing, n~oultl  keep it in sigh't unti l  another light 
w a s  discovered, or a safe departure taken !or a distant port; and 
thus the Sanknty light, seen in every direction from northeast to  
southwest,~3O or 40, or even 60 miles in advanre of any other Fort 
on that p r t  ( the most dangerous, and, in some r tsprcts ,  liltherto 
the least known) of our coast, would, with the  help of' the  hydro- 
graphical details contained in the coast sur rey  charts, prevent 
many of those rlarmin accidents continually occurring, one of 
which ( t h a t  of the pac E et  ship Louis Philippe) is recorded i n  the 
public prints a t  the moment of lay writing this report. 

I must mention a single fact  i n  confirmation of the precedinp re- 
marks, and that is, that  i t  is no uncommon thing for the West 
India traders to run for tlie old Soutli shoal on their return home, 
in  order to  take a fresh t l ep r tu re  for the north. This  shows the 
great want of a l ight on Nantucket. But the recent c!iscovery of 
the  new South shoal, and the  neighboring ridges, by the coast sur- 
vey, also shows that this practice of the ]Vest Incliu tradcrs l ias  
been attended with imminent peril. Many of those that have  never 
been heard from have, no doubt, met their  fate on these uiiknown 
shoals. 

But this l ight is also to provitle an additional security to the 
great fleet of European traders and packet ships, whose course, 
both going and returning, carries them near these outer shoals. 
Such a l ight as I propose will be visible in clear nights beyond 
the  new south shoal. 

Vessels in this l ine of commerce are obliged to sail as  near the 
shoals as possible t o  save distance. T h e  consequence is, tha t  they 
are  liable to be involved among them by the unforeseen eifects of 
currents, and by slight atid unavoidable errors in reckoning. 

T h e  cases are, to m y  own knowledge, nume.rous; but i t  is only 
where there is actual loss, or siich alarm that a demand is made for 
a Nantucket pilot, that they attract  public attention. T h e  tlcptbs 
a re  so variable on this ground, that  no c!egree of minuteness i n  thc 
chart  would render the lead alone a suficient monitor. Fixed ob- 
jec t s  are required; one of these-and i t  will prove a useful one, 
though not always decided-is the charactvr of the bottom; the 
other  is t!ie Sankaty light. 

T h e  last benefit to  be conferred by this light; to  which I will 
call  your attention, is the great convenience i t  will afford to  navi- 
gators outward-bound, by supplying them with a very Iiite depart- 
ure,  and a mcarrs of correcting their reckoning after an interval of 
one or  two clays from port. I should not insist on this as a matter 
of grcat moilrent, if i t  were not that  the interval will. be spent 
among strong currents and t ide-rip?,  such as disturb the must accu- 
ra te  calcclations. T h e  new departure will be taken not loiig be- 
fore escaping from their influences altogetlrer, and will, I think, 
prove an incidental iir!v;intage entitle(! t o  some weight. 

Finally,  I will observe, that  though tlie especial uses of a light- 
house constitute the only satisfactory urpirnent fcr an appropria- 
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t i o n ,  xct there are  always occnsionnl nnd incidental uses, not easily 
tnkrn into account, that appcnr after it is erectel'. This is well 
known ant l  t l t ~  ly felt by the anxious mariner. I t  could not be 

But one hour of apprehension in this region of violent currents, 
of noisy slionls, of fickle and boisterous weather, and of swelling 
seas, with the knowledge that  something in sight upon the land 
that is not far distant but too low for vision, would convert that  
apprehension into security, would bc an argument which none who 
experienced it would be disposed to  contest in favor of the propo- 
sed light-house. 

innde intclligib f e to  others. 

' 

Very respect fu1 I y , y our  ob e d i e n t se r va i t , 
CHARLES HENRY, DAVIS, 

Lieutenant Commanding,  U. S .  X a v y ,  
Assistant Cvast 'Survey .  

A. D. BACSIE, LL. D., 
e superintendent U. S.  Coast Survey ,  Washington. 

-- 
APPEXDIX No. 6. 

Report of Lieutenant Commanding Charles €I. D a v i s ,  United S ta tes  
navy ,  assistunt in the  coast survey ,  t o  the  superintendent, on 
buoys, beacons, landnarlcs,  &c. 

OFFICE OF TllE COAST SURVEY, 
Washington, December 21, 1847. 

SIR: I hare received your circular of the 16th instant, in rela-.  
tion to buoys, beacons, or  other  inarks or lights re uirecl on that ' 

under m y  cotrimand, and I have to report- 
1. That I send you herewith R separate statement, showing the 

importance of erecting a Fresnel light, of the first class, upon Sari- 
' knty h a d ,  Nantucket, new the point of triangulation of the coast 
s 11 r ve y . 

2. No buoys are rccommendetl in this vicinity, on account of the 
extreme violence of the tides, antl the exposure to the ocean storms 
a n d  sea. They woulil be very useful on several points of Janger-  
ous shoals, if the could be kept i n  their places; but, for the rea- 
sons mentioned n i! ove, this is doubtful,  and a t  any rate would be 
attended with considerable expense. The  money would be more 
judiciously appropriated to the light on Sankaty head. 

3. But I must improve this and every other opportunity to  repre- 
sent the very great benefit to life and property which would result 
from placing B screw-pile bericon upon the outer or new South 
shoal,. Rntl,must oommenil this subject, as one of high value? to 
your consideration and to the investigation of engineers. ' ' i s  

portion of the coast embraced in the last season'swor 1 of the party 
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Concerning Boston harbor, I have to  rvport- 
1. That  I Bend you a letter herewith, in which I reconinend that  

a more permanent (though not expensive) iuark be put u p  on Long 
Island in the  place of a tern orary v x f F o l i 1  now standing tliere and, 
serving as  part  of a range, feadiiig safe through one of the most 
dimcult reaches of the main ship channel. 

I am inclined to  believe that this subject would receive tlie at- 
tention 0:' the  chamber of commerce at  Boston, i f  presented to  
them. I mentioned it, before leaving the'  city, to  their late presi- 
dent, Mr .  11. B. Forbes. 

But if you think it had better Le submittetl to tlie bureau to  
which such matters offcially pertain, i t  will be safe to say tha t  
such a beacon as mill answer the purpose snd  will stand l o r  fifty 
years, with occasional rrp;iirs of paint, kc., can be constructed for  
about $600. 

2. Buoys, i n  addition to  those already down,  are  recommended 
for the followiiig places in Boston harbor, (2:) On t w o  rocks in 
Nantasket roads, one of which is the  extremity of the ledge pro-  
jecting from the southern and eastern point of Haiiisfortl island. 
This rock is only e x p o s ~ d  in the lowest course of tides, ant1 a chiln- 
ne1 way leads around it. T h e  otlier of t t w e  rocks is near the 
Rainsford island shoal, and the more dangerous on this very ac- 
count. T h e  buoy on the  shoal ma:!!s a wrong limit of danger,  and 
is the cause why this rock is sotnrtinies struck. 

3. There is a rock similarly situated with regard to the  Lower 
Middle, in the channel, on which vessels occasionally strike,  which 
should be buoyed. 

4. A buoy is needed on the ledge a t  the  entrance of the  Black- 
rock channel. There is a passage on each side. Vessels are  con- 
stantly carried on this ledge by title. A buoy on i t  would give 
sufficient warning to prevent this, either by dropping anchor, or 
by choosing one or the other ,of the passages. 

6 ,  A buoy sbould be placed on a rock to  the southward and eaat- 
ward of George's island, a t  the entrnnce to  Nantaakct roads. T h e  
situation of this rock is i n  the fair channel wny. I t  has between 
eleven and thirteen feet of water an i t  a t  low water. A li t t le rise 
of tide, therefore, cover8 i t  suficiently for t he  safe passage of 
vessels af ordinary draught ; but 8s o n  this nccount it a t t racts  but 
little attention, it is the more dangerous for  vessels of  large 
draught . 

3. These buoys are  all t ha t  I hsve to  recommend a t  present in  
Boston harbor, but  I shall call j o u r  particular attention hereafter 
to  the  uti l i ty of some atlditional Ltioys or  otlicr marks i n  Broad 
Sound channel necessary to  render this very important passage 
available a t  all  times. It will be brst to tlef'cr this part of my 
report  until the  hydrographic sheet is completed. 

Concerning, Nyannis harbor, 1 have  to  report that  two buoys are 
wanted there-orie on a small ledge near Collins's letlge ; the other 
on a rock a short  distance south by east from Point  Gaiiitiion. 
Neither of these rocks are generally known, and both require to 
be  named as well as marked. There is a passage for  coasters 
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i t d e  the rock near Point Gammon, and the ledge is in the 
channel of approach to tlie harbor. 

Yours, r espe c f II 11 y , 
CHARLES HENRY DAVIS. 

A. D. BACSIE, &La D., 
Sup e r i n  t c?i-d e n t U. S,  Coast Survey ,  it’aslcitcgton. 

hPPGSDIX,Ko. 7. 

Extrac ts  f r o m  a rcport t o  Lici i tenant  Comnlnnding Charles W. D a v i s ,  
U. S. JV., nssistant’U. S. coast survey ,  by  Dottie1 Amrnen, acting 
mnster of t h e  surveying stcanict Bibb, j’orwardccl t o  the  supcrin- 
tcndcnt of t h e  coast survey ,  

ROCKPORT,  bfnss., dugt i s f  18, 154.8. 
Tlie following information is mostly froin the fishermen with 

wl.ilom I have conversed. Tlie character of  thc bottoni on “Cashe’s 
I r d i e , ”  is from actual observed soulitlings by me. \.\’e were not 
able t o  assign tlic b o ~ t o i n  very well to any particular par t  of the  
ledge, but found sand, white and black gravel, and dark pebbles, 
generally in depths of 50 to 60 fathoms; mud, in deeper water, and 
rocks, either rugged or smooth, gcnrrally in sboaler water. T h e  
shoalest soundiag taken by us wns 27 fathoms, rough rocks. 

“Cashe’s ledge” is said to extend about ten Jctrgues, nearly north 
and south, by compass; the ends for five or six miles are  repre- 
sented R S  decp and broken ground. Throughout i ts  whole length 
its soutidings are  irregular, atid the bottom varies, being in the 

gullies” or ~ ~ ~ I o ~ i g h s , ”  between the ledges, blackish mud, and a t  
other places sand, black a i d  white gravel, dark pebbles, and rough 
nntl smooth rocks. 

The  shoalest water on tlie northern part  is 23 fathoms, very un- 
even rocks, with 60 fathoms close around it. T h e  soundings be- 
tween this mi l  tlie middle ground are from 70 to  40 fathoms, for 
about six miles, where there is said to  be 18, and a very sinall spot 
of eleven fathoms, very rocky. The  soundings to cibout three 
miles southerly of this vary  f rom 40 to  60 fathoms, with the same * 

variety of bottom to  the vicinity of the main shoal, which is be- 
lieved to be about in the middle of  the  ledge, north and south, and 
on its eastern edge. This main shonl is nine miles from the first 
shoal grqund mentioned, and three from the one of 11 fathoms. 

The main shoal is small ;  approaching i t  from WNW. nine fa- 
thoms is found a t  half a mile; theti 12 or 13, and then decreasing 
t o  four fathoms. 

It is said that, to the north, there are  17 fathoms within one hun- 
dred fret  of the main shoal; tlint towards the  east, froin the shoal, 
tile soundings incrcase gradually, atid at about a mile are forty fa- 
thoms; that  t w o  miles to the southeast there is 90 fathoms; tha t  
towards the south they deepen gradually, with 40 fathoms at  a dis- 
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tance of about three miles, and that  a t  about two miles to. the  
southwest there a re  soundings of 70 0.r 75 fathoms, black mud,  

The shoal part, under ten fathoms, is  thought t o  have an  area of 
near an acre, which is covered w i t h  kelp. The soundings on top 
of the  shoal are reported to  be irregular, varyiqg from eight t o  
four fathoms; and n reliable person said he had put a boat-hook on 
a rock in 19: feet water. All  this part is believed to  be rocky. 
To the  southward of . the  main slioi11 the soundings are  as variable 
as to  tlie north, with the same character of bottom. T h e  ledge 
extends about 15 miles to  the southmard of the m n i n  shoiil, having 
one spot on i t  of less tlian 30‘ fathoms. I t  is said to  end i n  hard 
broken ground, varying from 70 to 90 fathoms. The arerage  width 
of the led e is represented to  be about two miles. There  being tlecp 
“ s l o u g 1 3 o r  “gullies” cutt ing i t ,  Ilaving about t ~ i e  sairie t ~ e p t ~ i s  
and character of the bottom as around the ledge, makes it d i fhu l t ,  
antl sometimes impossible, to  tell whe the r  a vessel is over a 
“slough” or east or  wcst of the ledge. When ncarly calm, and 
drifting with the title, hauling up  a lead-linc with us and heaving 
i t  a t  once, changed the soundings from 27 to  34 fithorns. 

Jeffrey’s ledge m y  informants d i t 1  not appear to be very well ao- 
quaintetl with. They  said i t  hat1 a conimen depth of 30 fathoms, 
generally sand and shelly bottom, with a lump of rocks of s:nall 
extent  on the  southern part, having 16 fathoms water on i t ,  

Tippany’s bank.-The mitltl!e ot this bank lies i n  a line between 
Cape Ann antl t he  siloalest part of “Cashe’s,” or  about east by  
compass. I t  is about 15 miles inside of ‘ L  Cashe’s,” trends north- 
west antl southeast by COlilpiiSS, ant1 is about 3 or G miles i n  length 
antl about 4 milesbroad. T h e  southern part is clay and rocks, ant1 
tolerably regular, a t  40 fathoms, but having t\vo shoal spots of rock, 
one having 15 and the  other IS fathoins 011 i t .  T h e  tiiore northern 
par t  is less regular, antl has soundings of gravel, sand anti shells. 
This  shoal lies in water not varying much from 100 fathoms. 

DANI,.  AMMEN, 
A c t i n g  master ,  6‘ Uilb.” 

-- 
APPEXDIS No. I(, 

Repor t  of Licutcnant Commciiiding C. I€. Davis, United States 
navy, assistant in thc const survey,  i o  the  superintendent, rela- 
t i n g  t o  the  necessity j o r  ct lund ii~artc on Long is land,  Boston 
harbor. 

O F F I C E  0 1 7  AE COAST SURVEY, 
H’ushington, December 21, 1817. 

SIR: There  is a scaffold, a temporary and insecure structure,  
s tanding on Long isliincl, Boston harbor, which makes a range wi th  
the  1iorttie;st par t  of Spectacle island, such, tha t  a vessel observ- 
ing it s t r ic t ly  i n  sail ing from President roads t o  abreast  of Bird 
island buoy, is carried safely by tlie lower ~niddle ,  Castle isl;\ntl 
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rocks ,  Govern‘or’s island point, the upper middle,  and in the best 
water  over  the shonl ground above the upper  middle; ani\ this reach 
is regarded as one of the dificult parts of the main ship channel. 
The scaffold \vas crccted by the pilots in the place of a barn which 
linil answered the same purpose before being burned, and this proves 
the \ -due of the range. 

The objcct of this ietter is to  represent the importance of put- 
ting up  in the place of the scnffold, liable a t  any moment to be  
overthrown, a suitable mark of \vood, painted black, that  will  be 
secure against the violence of storms. 

I haye no doubt that in 
o rde r  to  preserve this valuable ran e, i.ome kind of beacon will 

having one that is permanent, and easily described in the sailing 
directions, established before the chart of Boston harbor, now far  
advsnceil, is published. t 

This is a matter  worthy of some serious consideration by t he  
people of Boston. 

T h e  grounding of the British packet steamers, which has occur- 
red twice, has brought a reproach on the harbor, that  is  readily 
taken up and repeated by the friends of a rival city. * * * 
I am informed by my excellent and intelligent pilot, that  on neither 
occasion would this accident have occurred if the barn, on which 
the range formerly de  ended, had been standing. 

This can be done a t  a Emall expense. 

a l w a y s  be kept  there; but  you wi f 1 perceive the advantage of 

Commending this su t: ject  again to your earliest possible attention, 
I am, yours  respectfully, 

CHARLES HENRY DAVIS, 
L i e u t ,  Com’g, U. S, R., assist. coaat rurucy. 

A. D. BACIIE, LL. D., 
Supt .  U. S .  coast survey ,  Washington.  

Lctler o f  Lieutenant Commanding Charles I€. Dav i s ,  United S ta t e s  
sucy,  ussistnrrt in  the coast survey ,  t o  Professor “4. D .  Uuche,  
stiperintcndent, reluting to  an invention by Capta in  Owen, of the  
B r i t i s h  navy,  t o  be w e d  on board of ligh44oats and at  light- 
house stutions during fog’, t o  g i v e  noticc t o  approaching vessels. 

~ V A S I I I N C T O N ,  December 21, 15.17. 
SIR: I desire to  recommend to the notice and use of the  gov- 

ernment, through you, an invention of the honorable Captain Owen, 
desigiied t o  be employed on board of light-boats nnd a t  light-house 
stations, i n  the night and during fogs, to  give warning to  approach- 
i n  vessels. 

f t  consivts of a brass trumpet-shaped tube, five or  six feet  long, 
h v i n g  a bell mouth, two or three feet in diameter, the inner end 
of which is fitted to  the muzzle of a musket, or carbine, loading 



at the breach. The discharge of the musket produces the sound 
of a cannon. 

On the northeastern parts of our coast, wbere, a t  certain sea. 
sons, fogs are  frequent, dense, and of long continuance, this in-  
vention promises to be of great uti;ity; much more effectual tlinn 
the ringing of bells, the mode of warning practised in foggy wea- 
the r ,  on board of light-boats. 

If i t  were ctnployed on certaitl light-house stations, it would 
prevent great losses of life and property every year. 

At  I3oston, tlrc \vittit of a sirniler ~ n c ! a n ~  of direction has been 
so often prored by the t e r r i l~ le  loss of valuable vessels within R 
few hundred yards of their  destined port, tha t  t h e  inconveniencc 
and expense of firing a cannon has been sometimes incurred by 
the underwriters. 

By the invention of Captain  'Owcn, the noise of the cannon is 
roducctl w i t h  a srnall waste of powtlcr, and the l i t t le trouble of 

[ d i n g  a piece of siii~11 arms; whilst the facility of the method 
better insures the attention of the station keeper t o  his duty. 

T h e  trumpet could also be employed wit& convenience and advan- 
tage a t  pea. 

Very respectfully, yours, 

A. D. BACIIE, LL. D., 
CIIARLES HENRY DA VIS. 

Supt .  U. S .  coast survey,  Vash ing ton .  

APPENDIX No. 10. 

Letter of Prosper Jf. Wetmore, esq., secretary of the chamber of 
commerce of New York, t o  Projessor A. D .  BacAe, superintendent 
of the coast survey, relat ing to  the report of  Lieufenont Com- 
manding Charles II. Daris, U. S. JV,, assistant i n  the coast sur- 
vey, on Hell Gate and t h e  ucconipanying chart.  

CIlbhlnER OF C O M M E R C E ,  
.New Yorlc, March 9, 1848. 

SIR: I am directed to  tender to  you t he  thanks of this chamber, 
for your kindness in, transmitting to the  select  committee, ap-  
pointed to report  upon the expediency of improving the navigation 
of the East river, a chart  of I l e l l  Gate and i ts  vicinity. 

T h e  t h a n k s  of t he  chntnber are also tenderetl to  Lieutenant 
Davis, for the abfe suggestions upon the subject before the  com- 
mittee, contained in his letter, transmitted through Y C U .  

I a i ,  sir, very respectfully; yoiir obci~ient  servant, 
PROSPER M, WETA'lORE, 

Secretury. 
Professor A. D. J ~ A C I I E :  

Superintendent U. 8. coast survey, Ti'ashingtoti. 



Report of (a committee of t h e  chamber o f  commcrcc of f l e w  Yurlc, 
and resolutions adopted b y  the  chcrmlrcr in rrgard t u  the infotrno- 
lion derived from the  coust survey chart of lh l l  Gate .  

The  committee appointed on the subject of applying to  Congress 
for  An appropriation to remove the obstructions to navigation a t  
He l l  Gate, in the East  river, report:  That ,  8s they wanted a l l  the  
facts before them, before reporting to the chamber, they applied to 
t h e  superintendent of the U. S. coast wrvey ,  for R' plan of the Gate  
nntl vicinity, w h o  promptly directed an officer to re-examine the  
ground nnd furn ish  R plan, which has been (lone and is now before 
the  chamber, with a report  for i ts  adoption. 

The  committee recommend the .adoption of the following resolu- 
tions: 
' Rcsol twf ,  That the  p lan  of improvement of Hell  Gate,  as recom- 
mended by Lieutenant Cliarles I€ .  Davis, of the  U. S. coast survey, 
i n  the accompanying letter, is  not only full and minute, but i n  the  
opinion of the chamber wi l l  materially diminish the  dangers of the  
nnvigation of Hel l  Gate, and that  i t  is due to  the  immense com- 
merce on this route that immediate action ,should be taken to  carry 
out this purpose, 

Resolved, That  this report  be sent t o  the Committee of Naval  
AlTairs of the  l louse of Representatives, askitig that  the subject 
may be early acted on by the present Congress. 

Resolved, That  the thanks of the chamber be presented to Pro- 
fessor Bache, superintendent, antl Lieutenant C. H. Davis, U. s. 
N., assistarit U. S. coast survey, for the promptitude and intelligence 
with which they have carried out  t he  wishes of this chamber. 

, 

APPENDIX KO. 11. 

Report of Lieutenant Coninianding Charles 11. Davis ,  tr t t i ted Statex 
navy ,  assistant i n  the coast survey,  t o  t l t e  siiperintendtnt, on his 
examinatioit of IIell Gate,  near J'ew Sort;. 

OFFICE 01' T I I E  COAST SURVEY, 
Tl'rr sh itt g I o 11 ) Fe b r ua r y  15, 1 S4 S. 

DEAR SIR: In compliance with your instructions, I have made 
a n  examination of the Hell  Gate passitgc, for the purpose of veri- 
fying, as far a s  the  season antl short  time will allow, the records 
of the oflice, and of inquiring into the best nieans of improving this  
i m port an t ch an n cl ; 

That i t  is very dehirnble to  rnnke such inipropelncnts as mill 
Iesscn, or  altogether remove, the haznrd attending tire ordiiiary 
navigation of He]) Gate, wi l l  not be disputed, when i t  is remrm- 
berci] that  8 very large proportion of the vast f led  of coasting 
vessels that  go to  New Yorli and up the North river pass by this 
route; and that i t  is  the hourly resort of stcnrnboats crowded with 
pap.ren erg, and carrying the most precious fkeigkt, 
Of t f e  sailing veisels  that enter the Hell Gate pamge, it is eg- 
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timated that one in fifty sustains more or less injury by being 
forced b y  the  violence b f  the currents on the rocks or  shoals; and 
the  accident to  tlie Oregon, which nearly proved fatal to her pas- 
sengers, shows that even steamboats, with n motive power th i l t  
keeps them under perfect control, and guided by most experienced 
pilots,  are not secure from peril. 

Such an improvement in the channcls of ITell Gate as would relitler 
theill navigable to vessels of al l  classes under coiiimon ~ i r ~ u ~ ~ i s t i i n i - c s  
\voultl supply to  the commerce of New York a new outlet to  t h c  
sea; one in a different direction froin the Li1~bor chilnnels, nn t l  
available when those were temporarily closrrl hy atlrerse \vindF) 
or other ci~iises; and woultl, thercforcs, he a permanent antl valuir- 
ble  resource both fo r  vessels outward bourrd and for those retura- 
ing home. 

But a still more serious consitleration is that  of the increased f,i- 
cilities for naval defence, which this iinprovemciit woultl a f r d .  
I n  the event of a rupture with a naval power, there can lie no douht 
that  the attempt of‘ the last war to ravage the shores of’ Long Is- 
]ant]  will be rcpeatetl. The means of resisting or  preventing such 
}iostilities must be drawn chicfly from New York; and i f  the IIcll 
Gate  passage be made secure, not only our largest men-of-war) 
but  our steamboats of a superior class, which, on auch an occasion, 
woultl be armed for tlie purpose of defence, ~ v o u l d  be at once ena- 
bled t o  hasten to  the  scene of danger. 

Tile steamboats are  now constantly passing through I le l l  Gate, 
but  the tlitiiculties of the passage to thein would be seriously i s -  
creased, if they were pressed down by R naval armament ant1 
equipped for  action. 

During the war  with Great Britain, our  frigates were blockadctl 
in the hiirbor of New York, which could not h a v e  becn the  case i f  
the Hel l  Gate  passage hail  been open. Conimotlore Decatur ven- 
tured to carry his squadron tlirough,but wi th  such risk that the at- 
tempt with a frigate was only inaclc once afterwards, not\vithstiintl- 
ing  the constnntly recurring necessity. The  removal, therefore, of 
t he  obstructions t o  the safe navigation of Hell Gitte, is recoinuicnilcd 
by n rvgnri l  to the future nilviil clcfencc of  the country. 

The tI:tngers in this channel arise from the  great strength of the 
currents aiitl the number and positions of tlie rocks antl reefs. The 
strength of the~currunt  is such that snrling vessels can only stein 
i t s  force or escape from i t  by :I comtiinntling breeze; but as the  n in in  
course of the.flood title keeps the iniddlc of the vastern clli\11nel, i t  
is most secure for v e s s r l s  which arc co~nirig froin the westward 
1yitIi the title, to place thoiaselvcs i n  the middle of the strf!am a n d  
follow i t s  direction. Tlicy are t h u s  carrieil through safely. This 
plan, however, is inadmissible for any  but small vessels OII ac’couiit 
of two rocks, the Po t  and the Fry ing  I’nn, which lie in o r  vcry  
near the rnitl-c.lianne1, are in  tlie way both p i n g  to  the castwartl 
aiid westward, and hiive bllt little \\riittar on thcin i\t  lo\^ t i d r .  
There is also n reef ci\lIed IV’ay’s reef ,  which lies in  tlie cniirse fo l -  
lowed by the  steamboats principally, when coming froin the cnst- 
ward against a strong flood, 11 is their custom to  keep close round 
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Pot Cove and r u n  up u n d e r  Hallet’s Point,  b y  w L c h  they avoid the 
strength of tlie flood. In this part  they find an eddy current in 
their fiver. 

Eut  on the  ebb the greatest danger arises from tlie divergence of 
tlie current a t  a poitit rnarlieti A. on the sketch, where the  ebb tide 
branclics off into tlirce directions, to take tlie course of tlic three 
channels; tlie inain south clianael, tlic initltllc ~lraii i iel  and the east-  
ern channrl. 

The safe tiavigation clcpentls here upon deciding suficiently soqn, 
at t h e  point of separation, which cha i ine l  shall be tiiken, and the 
neglect to do this, or a loss of  control over the  vessel for any rea- 
son, frcquently results i n  bcing carried on the  Gridiron. 

\Ylien P vessel thnt lias ntteinptetl thc eastern clianiiel firids her-  
self carried toward the  Gridiron, her  only chance for safety is  to  
run for the middle channel, which is narrow and made prccarious 
by the initltlle reef, the outer rock of which is the  Negro IIead. 

The Gridiron is, owing to  the strong set  of the tide on it, tbe 
most dangerous reef in tlie passage. 

The reef known as the  Brrad and Cheese, on the eastern end of 
Blackwell’s Islnntl, is nlso very dangerous. Vessels are  liable to  
go on i t  i n  t h e  flood when i t  is  covered, by gett ing into the  eddy 
nea r  it with a l ight wind. The  cliief danger is on the ebb, rind 
from tlie same cause as that wliicli iziakes the Gridiron dangerow: 
i .  e., the  strong set  o f  the tide in that  direction. 

These, then, are the principal dangers, and I recommend the  fol- 
lowing measures be adopted for their reiuoval anti correction: 

1. ‘that Pot  rock, the  Fry ing  pan, and Way’s reef be blasted, 
and scattered. The  two former are single rocks of a pointed shape, . 
tlie latter is  long and has the character of a ledge, (tlie rocks hay- 
ing deep water round them could easily be removed,) and also that 
!he midclle reef be blasted PO as to  make a clear channel,  of suffi- 
cient depth for coinuon vessels and steamboats, between Flood a n d  
Li t t le  Mill rocks. 

‘2. That  piers be built lipon the  ‘LIiog’s back,” “Gritliron,” Rnd 
the “Bread n n d  Cheese,” of stone,  suf’ficieiitly high to  show above 
tlie surface of’ the water a t  liigh title at  least !’our feet. That  thcse 

used a t  the steamboat ferries, and that their forms shou Y d corre 
piers be faced with wood, and be provided with the sprin 

spond to  the natural shape of the reef, by. which means vessels 
coming in contact with them would be guided into the channel 
ways. 

To blow up and scatter the  large mass of rock. comprisinfi the 
Gridiron, without destroying the tnitldle channel, wliiclr has  only 
twenty-two feet of water in i t  a t  that  point, would hardly be pos- 
sible. n u t  if the Gridiron were rcmovetl, the rock out of tvater, 
that  is Flood rock, would be equally or nearly as dangerous. The  
tide would set on that with the  same violence and certainty. 
. T h e  same objection will Rpply to  an attempt to  remove the  

“Urcad and Cheese,” and, witii regard to  this and tlie “Iiog’s 
back,” the shoifl water aroilnd them would ninke it necessary to  
rcyeat the blasting an indefinite number of times, 
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Something bas been said of removing and scattering all  the rocks 

in Hel l  Gate,  those out of water as well as  those underwater .  But 
it appcars to me that  this proposition is best answered by asking 
where  the  materials are to  go? Unless carried off,.they must ob- 
struct the neighboilring channels, and tlie process of blasting would 
never be completed. 
By the  piers which I propwe, the  directions of the currents woultl 

be  made more certain and confined, and where they pass over  deep 
water, they may be safely trusted. Titles woultl rebourtrl from the 
piers, antl, i n  most instances, prevent vessels from striking against 
them. And, again, if  vessels were carried on ,  they would be pre- 
vented from receiving ariy injury, by the spring-fenders, antl would 
have an opportunity, by throwing a line around a pile, either to  
swing the vessel or to  la 

Xvhich might be easily removed-one, for  instance, off Negro Point,  

Until this passage is improved by t h e  removal of the present se- 
rioug impediments to  its safe iiavigation, I recoininend that  the 
following buoys be placed: 

One OII ‘6 Way’s reef.” I have a!ready mentioned that steam- 
boats corning from the enstivartl on the flood, pass inside of W a y ’ s  
reef, where a n  eddy tide is found setting towards IIallrt’s Point. 
Tliis edtly, produce’d by the whirl3 of the L L  pot,” returns from the 
shore, and sets on to ‘‘ Way’s retf,” where  it is met by one o f  the 
d i r e c t  whirls of the 4‘ pot.” By this coitflict of tides, two straight 
currents are produced, t h a t  run side by side over  the rccf, the ou te r  

-one southerly, or  flood; the inner one northerly, o r  coui!tcr to  the 
dirrction of the m a i n  body of the tide. 

Vtssels intending to take the m a i n  ship 
channel on the ebb, (whicli is the best way, )  are  in danger, if they 
give g ‘  Ilog’s back” too wide a berth, of going on M i l l  reef, or  of 
being forced t o  r u n  tlic initltlle chaaticl,which I S  on1 safe to those 

ble a vtssel to keep w a r  “ Iloy’s back,” a n d  avoid this danger, 
One on ‘‘ Rplaritlc~r’s reef.” This rvef is clangerously Fituiitcd, 

on account of the deep water around i t ,  airtl is no t  well known.  
I wi l l  also recorninend ii m a l l  light on Grea t  M i 1 1  rock, ivfrich 

~ o u l t l  enable v e s s ~ l s  t o  pass th rough  Ilell Gate a t  night. It \vould 
be the proper guide for hauling round K t q o  Point,  corning from 
the eastward, and for  liauling t o  the southwartl, coining froin the 
\vestward, after passing IIaIlet’s point. 

* * * T h e  character of t h e  rocks i n  Hel l  Gate  is such that they 
coul(1 easily be reiiinved by I J I ~  ‘ 1 1 1 ~ .  

by,  a s  might be niost conveiiieiit. 
There a r e  several sing r e rocks less important, and near the shore, 

‘antl one near tlie South ferry. 

01ie on ‘6 Hog’s back.” 

who are very  \vel1 acqunintvd with the ground. A T )uoy will ena- 

Lieut .  Comd’g. U. S .  .h’ucy, A s u i s f a n t  C o u s t  S u r v e y .  
A. .D .  BACIIE, LL. D., 

Sup  cr in 1 end e11 t U. S. Coast Sur  v e y , IVa sh ing lon 
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APPENDIX N o .  12. 

Report of Licutennnt Coinmatiding David D. Porter, ,  of thc United 
S t n t c s  navy, assistant in the coa.tt survey,  on the dairgers i n  I€dC 
Gate ,  and the  imnprovtrncnt of thc  passagc.  

U. S. SCIIOONER PETREL, 
Arcw Yorlc, October 30, 1S18. 

Sin: # # * # * yl * TLc chamber of 
cominerce iriects i n  a short time in this city for the purpose of 
taking n i t  oburcs relative to clearing away the obstructions of Hell 
Gate; d n d ,  a t  the reques t  of the gentlemen who see% interested in 
the matter, I lay before you thc information I hare  collectetl while 
sounding out the place, 

I t  w a s  m y  intention ,to have matic you R full report on the suh- 
ject,  but D copy of tlic report of Lieutenant Charles H. DdViS,  of 
the U n i t c d  Statcs n a v y ,  assistant in the coast survey, on Hell Gdte, 
was bent t o  ~iie ,  and 1 find it so f u l l  atid correct in a l l  i ts  details 
t l ~ i ~ t  I could s a y  but l i t t le iiiore, without incurring the  charge of 
plagiarism; i n  fact the opinions expressed by Lieutenant Davis CO: 
incitle with thosc I had formed previous to  rending his report, and 
it on ly  remains for me to point out the tlnngcrs I have noticed 
wliile surveying here, antl which have escaped his attention. I 
have also hat1 a better opportunity ofmeasuring the size a n i  shape 
of the rocks than he had, and herewith give a description of 
them. 

The first i n  order, and the principal obstruction to  IIell Gnte, 
is Pot  rock, on which I found eight feet of water a t  the lowest 
titles; the tiverilgu deptii is, Ilo\vever, nbout ten feet; the lowest 
rleptlr is only to bc found in  one place trbout six feet by six. It 
deepens to fourteen fect 011 the cast antl west sides, antl sutltlenl 
to f o u r  fallioms on the north and south. The strata of this roc 
are ver t ica l ,  runn inp  no r th  atid south-wliich is the case M-ith 
every rock in the Giite-iIntl this woultl render the task of blowing 
them u p  much easier than if horizontal. A t  1ialf titles the depth of 
\\yilter docs not  increase on Po t  rock,ns Illere is a fn l l  of four feet; 
and a vessel drawing over eight feet must strike upon it. A fu l l  
rigged brig struck i t  tlirec days since, end \vent down, with a valu- 
able cargo on board. This  obstruction once removed, Hell Gate  

.would be less tldngerous by one-half, R I I ~  tlie eddies, which a re  
n o w  the cause pf half  the dificulties, would in 8 z n c a w e  disap- 

. pear. 
Way’s reef, to  the southward of Pot ‘rock, is divided into two  

parts,  onea  conical rock with five feet of water on it, antl the other 
a f l d t  bed of rocks, abou t  ten feet by ten, w i t h  fourteen feet of 
water on it, a ~ ~ d  twenty yards  to the north of the former. T h e  
five-feet rock lies on the edgo of tlie eddy, and I found by experi- 
ment that a buoy let go in mid channel, a t  the depth of eight feet 
and above the north entrance, drifted directly over Way’s reef; 
this was with a light breeze from the northwest. I kept  a ,buoy on 
this place while sounding; it watched generally and almost alwayg 

f 

7 
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with the flood tide. Since I reiiioved it, one vessel has s t ruck on 
t he  reef. I would recommend that  n buoy, ma’de in . the shnpe of a 
boat be placed upon i t  unti l- i t  br! removed. 

There  is y. dangerous rock, cal’retl ‘‘ hdtl-heRded Billy,” fifteen 
yarcls froin Ilatter’rr dock, which is d ry  a t  l o w  water, and ( c  brings 
up.” a number of vessels at high water.  Three  vessels struck upon 
this rock while I was at 1IcIl Gate; one w e  got  off with somc c l i f f i -  
cul ty ,  another lost  bowsprit, anchors a r i d  chains. It is a single 
rock, about six feet by six, and could be blown into dcep water 
v i t  h ou t much d i ffi C U I  t y . 

Opposite Gilbs’ Point,  nnd within fifty ya rds  of Blackwell’s 
island, is a large rock which I have calletl (‘ Blackwell’s rock;” 
thc  current sets directly upon it with the llootl title, nntl it is a most 
dangerous obstruction, It is six feet out of water a t  low tide,  antl 
could be retuovetl a t  ‘small expense. 

Frying Pari rock” is u Ieclgc fifteen feet,long antl only six 
inclics wide a t  the  top. I t  runs north and south, and  is a part of 
a chilin of rocks which runs from (‘ IIog’s ]jack” to  IIallct’s Point .  
A buoy, let go in mid-channel a t  half ebb, drifted directly ovrr 
the  E rying Pan,” with B ‘light norrhweut wind. I t  is at this point 
whcrc thc currents divide, taking the directions of the  m a i n  a n d  
mitltlle channels. Th i s  rock reniovetl, vessels would always d r i f t  
through the main ship chiiiinel. The tliificulty of removing it 
woultl be much greater than any other  rock in the Gate,  as it is so 
difficult t o  hit upon. 

There i s  a s m a l l  rock,though a very dangerous one, to the south. 
ward of Wolscy’s bath-house. ’ It extends abDut fifty yards into the 
channel,  antl is connected with the shore l ine a t  low wiiter. There 
is three feet of w t e r  on it a t  high titles. On the first of the flood, 
a buoy let go opposite Gibbs’ point, ( the sou the rn  approach  to I l e l l  
Gatc,)  clriftctl around Hallett’s point, bctween Po t  rock untl Way’s 
reef,  cilonp the edge of the  eddies, ani\ on the above nienti.sned 
rock iirto Pot cove. This happens to a great r n m y  vessels, and h i t  
for  this dangerous obstrectiori they would drift  itito a safe Iiaibor. 
This rock could he rrmosetl in one or two tides. 

I find tha t  ‘‘Hylaiitlcr’s reef ” extends much further into tlic 
channel than is shown by fnrmer charts.  I found six feet of’ water 
on the  outer point of it. Nothing can be done with t h i s  large b e d  
of rocks, save t o  erect a stone beacon on the s h o ~ l e s t  purt; this 
will save many a vessel. 

Hallet’s point, I should rccommend,.by all  means, to be rc- 
morctl; it is the most accessiblv obstruction in the gate, and could 
be worked a t  !or four or five hours each day. At flood title, it 
causes the c * t l t l i t * R  in Pot  c o v r ;  n a i l ,  ori the ehb tide, thc ctldies i r i  
east channel. Vessels standing tno close to tliia point i n  ebb title, 
art: apt to bc caught in these eddies, and thrown on shore oppo-, 
positc Stevens’ fort;  n i i d  ~-.c.ssels passing a t  high water, wlien the 

I t  extends forty 
yards into the c!ianncl, ant1 has eighteen feet  of water a t  its uttcr- 
most point . 

The 

’ point is entirely hid, are  a p t  to  strike upon  it .  
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If any altcinpt is niarlc to carry out the recornmendations tba t  

have been frequently offered, relative to  clearing pway obstruc- 
tions in Hcll Gate, I woultl suggest n close examination of the  
shore line a t  low water. Many rocks will be found to  exist of a 
dangerous character, and they have, a t  different limes, done much 
dsinnge to vessels of lighter draft. One point I woriltl recom- 
mend for removal is Scaly rock, and close to  i t  is Shell rock; 
both dangerous at  Irigh water, from the fact that they extend f a t  
out  into the channel, 
Two vessels have gone on shore while I have been a t  work 

herc, on a poiiit called Ravensworth reef, to the southward of 
Gibbs’ point; both vessels bilged, and were nearly ruined. I 
woultl recommend a buoy to be placed upon it, as i t  would be 
difficult to be removed. 

“he suggestions made by Lieutenant Davis, about building 
clocks above 6otne of the reefs, I approve. of in their  fullest ex- 
tent. I d o  not think, however, it will be found easy to make a 
channel by blasting through the middle reef, and would suggest 
that  i t  bc entirely filled in with docks nntl spring fenders. 

cL13reatl and Cheese,” as i t  now stands, is one of the most trouble- 
some points to avoid i n  Ilel l  Gate. Heretofore i t  has hnd nothing 
on i t  to  indicate tiid Janfier at  high water; at /ow water, it shows I 

its entire diapc and size. I plRccd R large pole on tlie outer 
p o i n t ,  It is so f irmly fixcd, thnt i t  w i l l  reiriain until cut away by 
tho icc. I litrve been assurcd that  the  pole has, no doubt, pra- 
veutctl inany vessels from running on tlie point; and I would rc- 
commend, strongly, that  an iron spindle be placed firmly upon 
the wine spot, until measures are taken to  dock it in; moreover, 
I thitik i t  advisable to  close u p  a small eight feet channel l e -  
twccn Bread and Cheese nntl 13lackwell’s poiut, as it is this which 
causes the most dangerous eddies. After this is done, a beacon, 
t o  be liglitcd u p  a t  ni$ht, should be placed u on the outer point, , 

atlviintege to coininercc. A t  present, therc is  not  a single light 
bctween New Yorli and Throg’s Point,  when there should be at 

, least  six. 
I n  a place where the interests o f  so many are  at stake, the want 

of attention to  the  navigation of Hel l  Gate  appears l ike culpable 
neglect. No one can form an idea of the number of vessels tha t  
go on s l iore‘during the course of ti month. Fifty went on 
shore duriiig the period I wns occitpicd there, ( two rnonths,)’and 
inany of  them were much injured,. I am convinced that if pro- 
per measures werc taken to protect the commercial interests, of 
this great city,  by blasting the rocks mentioned above, and clockrng 
in,  as proposed by Lieutenant Davis, not  onc vessel would be lost  
in five years. 

minor ones will be Rpparent to those who make any exemination 
of Hell Glite previous to undertaking the work. I have purposely 

ant1 ~voi i l t l ,  in ‘connrxion with a light on htil r rock, Le of great 

I believe I have mentioned all the prominent dangere; the . 
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omitted those points touched upon by  Lieutenant  Davis, as he  has  
said a l l  t ha t  is required. 

I remain, very respectfully, your obedient servant,  

A, D. BACHE, Esq., 

D A V I D  D. PORTER, 
Ihutenant  commanding 

Svp t .  of coast survey, Washington ci ty .  

APPENDIX No. 13. , 

Extracts f rom the report of Lieutenant David D .  Porter, United 
Stales N u v y ,  Assistant in the  Coust Survey, ‘on the examination 
of Bittterrnilk Channel into the inner harbor of n e w  York. . 

U N I T E D  STATES SC1100h’ER PETREL, 
Jlstoria, Long Islund, N.  Y . ,  September 23, 1848. 

SIR: I n  obedience to  your  instructions, I took comrnand of the 
United States schooner ‘‘ Petrel” on the  24th of August,  and on 
the  28th cotnmenced a re-examination of l luttermilk channel, in  
t h e  harhor of New York, to  ascertain whether  any changes had  
taken place in that  imporlant channel. It hat1 been represented to,  
t h e  honorable the  Secretary of the  Treasury that  it was not prac- 
t icable to use l3uttermillc channel, owing to  i ts  br ing so narrow; 
and  as tlie government was desirous to  make use of the  Atlant ic  
cloclc a9 a depot for t he  sea steaincrs now under contract  with the 
X i ry  I)cpartmcrrt, i t  w n s  a niatter of’ some importiitlcc that  t he  
value of tlie channel shoultl he established without doubt.  I was 
de layed  in  the execirtion of this work, owinp to  the tlifiiculty of 
finding proper stations, and did not get to  work soutitling until the 
1 s t  of Sept tmber .  T h e  rcsult of the survey 1i;is been iuost satis- 
factory,  aotl has established, without fear of future cavil, the  prac- 
t icabil i ty of the channcl, antl I see no tlificulty whatever  i n  the de- 
partment  being able t o  cilrry out their plans. I enclosed you a 
sketch of the work wit11 the lines r u n ;  but owing to  press of time, 
I was not able to prepare i i  cninplcte chart  for j o u r  iospcction. I 
took  over one thousand five l i u n ~ l r e t l  soundings d u r i n g  the cxilmi- 
nation, ant1 established the positions by one I i i indred and thirty-five 
angles. I d o  not  think w e  miss(~t1 an!. shoal water  during the  
operation. The importance of t h i s  entrance seems to  be so great,  
t h a t  i t  is a matter of astonishment to  me tha t  the pilots of‘ New 
York hiive not  heretofore taken atlranta:e of it. It is tlie tlcepcst, 
mast  direct ,  and the  clearest channel into the  Eas t  river, and when 
buoyed out properly,  wi l l  n o  doubt be genernlly used.’ 

On the  22tl o f t h i s  month,  I w a s  requested by the honorable the 
Sccretary of the  Treasury to  accompany h i m  on board the revenue 
steamer Jefferson, to meet the pilots of New York and the  owners 
of the sea steamers, to prove to  them tha t  t he  Buttermilk channel 
had suficient water in i t  for the  largest size vessel, antl could be 
made available for the  purposes I have mentioned above as an en- 
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trancc into Atlantic dock for the sea steamers. T h e  ‘(Jefferson” 
was started from the points I selected, and run out towards the  
the Robin’s Reef beacon under the charge of hlr. NcUinn,  one of 
the most intclligent of the New York pilots, and we carried out on 
thc line (marked down on the  sketch I sent  you as t he  sailing 
line) five, six, seven atid eight fathoms; chis was satisfactory to 
the ship ,owners, as demonstrating the necessary depth of water for 
their largest sizcd steamers. I then proposed to  run through the  
channel close to  tlie north dock of  dovernor’s Is land,  and Mr. 
hlcCinn cnrried the vessel through in five fathoms (,the least) 
water, turned the steamer u p  the East  river, and ran clown along 
tlie clocks inside of the middle ground, carrying six fathoms all  
the way. After a short  excursion down the bay, ivc returned t o  
Ncw Yorli, and i t  wits proposed to run the steamer through t h e  
entrance of Atlantic dock;  find as the “Jefferson” is one of t h e  
iriost tlificult strainers to  turn, except with plenty of room, this 
secinerl a matter of somc difficu1t.y. hlr .  McGinn, howerer,  took 
her i n  handsomely, (notwithstanding he had never been inside the  , 

dock,) with  a stili’ northwest wind blowing, an unfavorable tide, 
and wit11 the disadvantage of lnvirig R sloop lying in the niirlrlle of 
the pmsfige, with her decks loaded witb plank and projecting out 
on each side of her. Though with sci\rcely room tn pass, we went  
through ant1 anchored insitlc thc  dock, everybody, I believe, favor- 
ably irnprc‘ssetl with tlie result of the trip. 

There are many rcasous why it is desirable Buttermilk channel 
s)rould l e  .r\.ell known. T h e  most important are  thdse connected 
with tho interest of t h e  governaient; and I recommend, to avoid 
all  difficulty, that  it  e h o u ~ d  be buoyed out in so perfect a manner 
that vessels of all classes can know exactly how far they can go. 

Lieutenant Commanding. 

I remain, very respectCully, your  obedient serverit, 
DAViD D. POKTER, 

APPENDIX No. 14. 

Report of Lieutenaid Commanding 8. P .  Lee ,  United States navy, 
assistant i n  the coast survey, in reference l o  the expediency of 
placing two small ligAts on Sand island, i n  the Chesapeake. 

UXITEL) STATES STEAMER VISEN, 
Delaware Brealzwater, Jfugust  1,1848. 

D E A R  Sxn: I hare  examined the  inlet, &a,, a t  Sand Shoal island, 
in cotnpliance with the folloWing extract  from your general instruc- 
tions, (dated April  28, 1848,) for the operations of the  present 
season: 

York t o  the Chesapeake, I wish you to  examine Sand Island inlet, 
aod report upon the expediency of t he  two email lights asked for 
‘in the pctition of wbich I ucnd herewith a copy, the value of the 

‘&If t he  weather should permit, as you come round from’New - 
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inlet  as a harbor  of refuge, the  depth on its bar, t he  direction of 
its channel, t h e  possibility of entering with the l ights asked for, 
the  distance from Cape Charles, (Smith’s Island light,) and the  
interference or not  of these local l ights with tha t  important 
light, the  probable height of structure nntl kind of l ight required, 
with any other information you may obtain. As this information 
is required a t  once, I wish you would send the  report from the 
nearest conveiiicnt post oflice. Shoult! it be impracticable to ob- 
tain this information a t  this  time, do so when passing from the  
Chesapeake to  the  outside.” 

I t  was not practicable to  obtain this information when the Wash- 
ington came froin New York, without the prospect of occasioning 
coirsiderable delay; and you had told me before  I left for New 
York that  the examination might, in t h a t  event,  be deferred until 
the  brig’s return from the Chesapeake for outside work. Our bay 
pilot  had never seen thc place, ant1 he thought t he  wind too fresh 
from the eastward, as we passed the coast to the northward of Cape 
Charles, to  justify the  exatuination then. T h e  information ob- 
tained a t  Norfolk, ant1 the  use of this steamer, have enablcd me to  
execute your instructions when “passing from the Chesapeake to  
the  outside,” and in good time, I hope, for thc object in view. 

Mr. Nathan 17. Cobb rcsitles with his family on Sand Shoal 
island. They are  the  on1 inhabitants. Mr. Cobb’s nearest neigh- 

miles off, across the marshes. We crossed the northward bar on 
Friday the 28th ult ipo,  (h lr .  Cobb piloting, it was first of flood, 
he said,) drawing seven feet fire inches; thunipctl and drnggc(1 
heavily over the bar, (which is of hard sand,) forcing our way by 
press of stenmi. This is !l ie  northcrn chnnricl. There  are  two 
spar  L U O Y Y  (iibotit to  b r  rep1ecc.d by two can buoys) on i t ,  plticetl 
by order O! the. collectrr of Xorfolk, nntl undcr  c h i ~ r g e  of Mr. 
Cobb. These buoys are  about two IIuntlretl  yarrls ripart. When 
w e  c r o w d  the bnr tlie wind w a s  rnoderatc from the  southward, 
w i t h  Some s\rell on. The boiler rcqitiriiig ;i p;ttch, which would 
detain us a day, I niadc s01iie prepariitions for a hesty survey of 
the  bar and iiilet the next day, ( a t  low watrr ,  t hc  most favorable 
time,) but i t  was too roiigli 011 the bar to a l low the boats t o  woik 
a t  low water;  nntl a t  1iil:li water thc stennicr W R Y  ready to  go out, 
but  i t  wns still too rocigli 011 the bar. Tlie sainc ciiuse tletirilictl 
her the next  day,  (hlonday;) as i t  was then about the  time of  
spring tides, (the moon cliangetl on the morning of the  30th,) witti 
the wind a t  the eastward on the 29th and 30th, thefe was probably 
more  watcr  then on that  const tlinti nt usiial tideR. T h e  rise arid 
fill1 of t ides here, hlr .  CohL says, is, as R geiierirl flliiig, about 6; 
feet. I V e  camc out,  piloted by hIr. Cobb, Mondny morning, a t  
high rpr ing  title, without touching, and found nearly twelve feet 
water  on the  bar. T h e  wind \VHS then l ight  lrom tlie soutliwnrtl 
and  eastwurd. Mr. Cobb (who also looks out for the  buoys at 
Great  hlatchapongo or IIog Islund inlet, some five or six miles to  
northward) says that  the  pale of Miircti2t1, two years since, nltered 
and  shoalcd tlie entrance there very much. Tire suinc gsle, hc suye, 

bor (Dr.  Nottingham, I { elieve) resides on the main about ten 



altered thn shoals called Cnrter’s s h o n l ~ ,  which are off Sand Shoal 
islnnd, and c.liar~ged the passages ir little. EIe further informed 
me that the shoals, bars) &c., a t  hfntchRpung0, a re  the sntne kind 
of h a r d  sand as forms the bars  and shoals here. Carter’s shoals, 
o f f  Sand Shoal island, stretch along the coast in a north and south 
direction, a n d  extend out about five miles from the land. The 
soundings appcar pretty rcgular until quite up with the shoals. 
Froin the anchorage a t  low water (Saturday) the sea appeared to. 
break from shore to  &ore over both northern at14 southern pas- 
sages. The  gale of hlarch, 18-16, swept through hlr, Cobb’s dweJI- 
ing-house, n n t l  carried away some of hi3 levees. H e  had reclaimed 
a.Pi\rt of tlie island around h i s  house, and now has a smell  - 
dwelling-house, nnd the store-house near it, both of which are white 
houses: are conspicuous land marks. It is by these that  the place 
is known and the bars passed to  go into the  inlet. Vessels from 
t h  nor!hward bring these houses to bear west southwest, which 
clears the shools atid leads up t o  the  buoys 011 the  bar. Vessels 
from tlie southwnrtl bring these houses to  bear about northwest. 
This is the ncxt best passage, but i t  i s  not buoyed. Our boat 
carried nine feet in this way a t  about high tide, (Friday morning,) 
and found about four fect coming out at low watczr. Mr. Cobb 
came in this boat ant1 took us in by the  other pnssage, We an- 
chored  i n  thc inlet in twclve feet water, lmrd bottom. T h e  t ide 
ran very strong, from three to four knots  per hour, (Mr.  Cobb 
s a y s  .five knots at  times,) and there is but l i t t le slack water. 
Sounding here will be a tedious and troublesome operation. The re  
are anchoragcs connected with the main inlet  which inny answer 
for small craft i n  heavy weather. 

I beg leave to conclude with the following replies to the several 
points upon which you desire me to report. 

1. Building a n d  keeping t w o  l ights to make a range, by  which 
to  run a t  riight, had bcttcr only be done where there  is room 
enough on shore to put the lights so far apart  as  would make the 
range n sensitive one; where there is  a solid nnd s a f e  foundation, 
and where the channel is not chnngeable. Wi th  these conside- 
rations in v i e w ,  1 cnnnot recommend two lights on Sand island. 

2. None but centre-board vessels, or  vessels of very light drnft, 
should attempt to tnirkc a refuge in Snntl inlet, in blowing weather 
on shore (from seaward.) In very good weather, coasting vessels 
would prefer to go on, But there are vessels which would like to 
Come in to trade, or t o  anchor for t h o  night, or to wnit for a fair 
wind, or to  avoid :he threatening weather, Sinall coasters, of 
light draft,  might find this a useful resort. 

3. W e  dragged clver the bar, drawing 7& feet on the first of flood; 
we found nearly 12 feet  a t  high water spring tide. 

4. T h e  northern channel, which i s  buoyed,runs WSW. and 
E. NE., and the  other channel, which is not  buoyed, makes NW. 
and SE. 

f d  a n  chorage without a pilot. By the day the buoys, and the 

tion, where the levees are up, under pretty cultivation. Mr .  Co go: b s 

W i t h  two l igbts R stranger could not  paRs the  bar  and ge t  to a .  



breakers with t’.e wind eastward, would help to show tlic way if 
there was no pilot; but  n pilot would be necessary to one not  well 
acquainted. T h e  inlet  is perhaps about ten niilcs aortli of Smith’s 
island. Our yilot, whose professionid opinions arc worthy of con- 
sideration, thinks that  a light there  would coiillict with tliitt on 
Smith’s island, and would occasion more wrecks than i t  would pre- 
Yellti 

I propose for this inlet a lantern on the kerpcr’s clwelling-tt.e 
h0u.e to  be on piles. This should be,? fixed light, ant1 as that  on 
Sinitli’s i s land  is R revolving, they would be too tlilTcrent to  be 
taken one for the  other. Light-houses a long the coast are  good 
guides to coasters, M a n y  of‘ these, I a m  told, go IJY the l a n d  al- 
together. To suc.11 the light-houses by tlny nnrl t h e  l ights by night, 
niiist be very iiseful by marking thr i r  position. A light-house 
woultl also wt’m as a wurniiig to vcsscls of’ Cnrter’R shnals, on  
which M r .  Cohb says the Sei1 does not  break in westerly winds. 
Evcty aid a n t i  t*ncoiiragrnient sliould be givcn t o  m a s t t a r s .  The  
exposure is very great under the  bcst arri\ngc*iniiiits. The  tnnre 
fitopping p1nc.c.s snit guitlittg innrks wlricl: t1iv rimit11 c*l:iss of itistiore 
coitstefs ciiil I I I I V P ,  t l i c  b c t t v r  it will !JC for t h r i r  security. 

Itespectfully and t r u l y  yours, 
s. 1’. LEE,  

L i e u  t e71 a 11 t Co inmu 11 d itr g . 
To Professor A. D. D A C I I E ,  

Supt .  U. S. coast survey, iieur tV(ishington,  D. C. 

APPENDIX No. 13. 

Report of I,ieutei,ant Commanding W. P. JCJC&tILut, United Stater 
navy, asseiotunt i n  the  coest r u ~ v c y ,  t o  Profeusor J1. D, Lluche, 
superintendent, in rvgurd t o  the utility of a light otb U l a k i s t o d s  
island, i n  the  Potomuc river. 

U. S. SCHOONER, JOHN Y. MASON, 
Of Bl!ckiston’s is land,  i’otumac, Jflpril 11, 1848. 

DEAR SIR: T h e  directions contained in your letter,  dated W a s h -  
ington, Apri l  5th, have been complied with, m d  as far as I con- 
sidered necessary, I have personally inspected “ the  uti l i ty or  other-  
wise of a l ight at  Dliikistoil’s island, i n  the I’otomac;” ant1 I am 
conviirced that  a light-house on this island nopld  afford great fa- 
cil i ty to vessels navigating the I’otomac. T h e  facts which conduce 
to  this opiniun, are  as follows: Firstly,  Blakiston’s island is very 
low land with few marks or  trees to  distinguish it. Secondly,  the 
lent1 is not to  be trusted to  approitch tiiis isliriitl froin tlic iiliiiti  ship 
channel,  as six fathoins water (soft bottoio) ci\n bc carried to  within 
two Iruntlretl xards of i t ,  ant! in E O I I I C  parts  of’ the cliuiincl tv r i i  
nearer. I rail scvernl l i n e s  of soundings to  the main ship cliannel, 
froin different par ts  of the isliiiitl a n d  in tlilfcrent directions, Hntl 
sounding in rapid sucdersion; t he  soundings on the verge of t h  
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channel were as follows: two fathoms-the next cast three fathoms, 
t\ien six, t hen  c‘igtit fathorns. Sufficiently indicative of its abrupt- 
ness. This, together with the first fact  pointed out,  causes ves- 
W I S  to sail alorig the southern shore in order to avoid the island, 
thus increasing the distance inaterially between the light-house, on 
Piney Point and Ceiliir Point light bout. Thirdly,  neither the 
light-house on Piney Point,  nor thc l ight boat a t  Cedar Point can 
bti seen froni nlakiston’s island, ( that  is to sny, froti? thc  upper part  
of the island.) T h e  channel here is about two miles wide. 

I am of the opinion, that were there a light-house on Blakiston’s 
island, the distarrce b the courses now used and those whichwould 

‘case of large vessels, and not less tlinn sixmiles with vessels which 
can run over the Kettle Bottom shoals, without danger.  

Since the I’otomac river., any where above Piney Point ,  may be  
considered a harbor, I cannot say tlint R light on Blakiston’s island 
is so necessary to  the snfety of vcsscls as it is to facilitate naviga- 
gation; yet  vessels have been lost in this vicinity. 

The.course, whcn in the iliain sLip channel, abreast Piney Point  
to  pass clear of IZaggetl Point,  is N\V. by N., when above Nagged 
P o i n t ,  Bteer W. by N. until past Blakistoa’e island-here the 
rlifiiculty occurs, which is at night l o  sce lllulcistoic’s-then steer 
NW. by W&W.  until up to  a black buoy, off Bluff Point.  (This  
bu0.y i f  twelve uiiles from lllakiston’s island,) The course froin 
the Idst rianictl buoy to  the light boat, off Cedar Point,  i s  N. by W. 
All these courses are given per conipass, and are mentioned to show 
why I :)in of the opinion that  tlie distance may be dimiuished be- 
tween Piney Poin t  atid Cedar Point.  

A tower about for ty  fect high, with R second class l ight,  would,  
in  m y  opinion, be suficient. The southwest par t  of the island 
would probably be tlie most suitable site. 

E have said nothing of a small channel on the north side of the ’ 
island, RS it i s  seldom, i f  ever, used a t  night. 

Trusting that this may contain all the io fo rma t io~~  you desire on 
the  eubiect. 

then be used, woultl t e tliminidietl more than  four miles, in the  

I am,-ver‘y truly and respectfully, yours, c 

Whl.  P; MoARTHUR. 
Licut.  U. S. J\ravy, dss’t. U. S. coa& survey. 

Professor A. D. BACHE, ‘ 

Sup’#. If. 8, coast w r v e y ,  Washingtorr, D .  C. 



APPENDIX No. 16. 

EXTBAaTB PROM LETTEBB PROM ASSISTANTS S. CRAWFORD NEILBON 
AND C. 0,  BOUTELL&, IlELATINO TO TIIE NEW INLETS FOQMED 
A G R O ~ S  BODIES’ ISLAND, N. c., IN 1846. 

1, Extrhct from l e t t e r s  from Jss is tant  C. 0. Boutclte t o  the  su- 
per in tendent ,  da ted  J a n u a r y  10 and February  9, 1947, r e l a t i n g  to  
the  new in le t s  f o r m e d  across Bodies! i s land,  in 1846. 

4‘ T h e  southern and .principal inlet begins a t  about seven miles 
and one-eighth from the  south end of the  base of 1845. Its width, 
between h igh-water  marks, measured on the line, is  202 yards; be- 
tween low-water mark, 107 yards; deepest mater on line, Decem- 
ber 31, 1846, 6.5 feet  below low-water mark. T h e  northern one 
begins a t  about seven miles and a half; i ts  width on the line, be- 
tween high-water marks, is  162 yards; between low-water marks, 
36 yards;  deepest water,  2.1 feet. These  inlets were formed in the 
gale  of  September 8, when the  water from the  sound overflowed the  
whole beach, A breach in the marsh had been made in the  March 
’gale, and a creek was formed across our line, extending nearly to  
the  sea beach.” 

2. Extracts  from a l e t t e r  of Assistant C. 0.  Boute l t e ,  da ted  Jlpril 
’ 29, 1847. 

On the 10th and 12th instants, I made an examination of the 
inlets across the  present Bodies’ island base, in company with Mr. 
Neilson. T h e  northern inlet  is filling up,  and carte can drive across 
the  bar on the ocean side a t  low water,” 

Li The  southern and principal inlet  appears now less likely to  
close rapidly than it did i n  December last. Whi le  i t  h a s  filled 
about a foot and a h,alf a t  tlic ocean entrance, it has  rapidly tleep- 
ened upon the sound side; a n d  six feet of water  may now be found 
in  the central channel, a t  the clistance of a third of a mile froin t he  
marsh. T h e  other two chnnnels rpmain very much in the same 
condition as y h e n  I surveyed them.’’ 

3. Extract  from (i tel ler of  dssislunt J .  C. Xeitson, dated Xovembcr  
4, 1817. 

“At the  inlets, t he  sea appears to have encroached on their Boutb 
shore, cutting away the  point of the iuland-the southern point a t  
t he  marsb-leaving sti l l  the bar. T h e  channel in to  the  sound has, 
I think, deepened, and in some respects changed, although the  loss 
of the stakes, to which Mr, Boutelle referred his observations, leaves 
me in some doubt n5 t o  the extent of the changes, but certain, how- 
ever,  of having found n o  filling up.” 



4. Extract from a report of Ass i s tan t  C. 0 .  Boutelle t o  thesuper in-  
tendent on the location of Bodies’ i s land base, Jfarch 1, 1818. 

“Went t o  the south inlet, which I sounded thoroughly. It has  
changed in shape since last April, but retains about the same de  t h  

very much, and I could nowhere find more, than 3& feet water a t  
the distance of  half a mile from the inlet. T h e  water deepens 
again about three quarters of n mile west of the  inlet, and the  
channel inclines southerly, towards the Old House channel. ‘‘ It is possible that  a useful channel will  yet  be  formed there, bu t  
at present I can see no signs of it.” 

on the ocean side. On t h o  sound side the  principal slue has fil P ed  

APPENDIX No, 17. 

Let ter  from the mayor of Mobile t o  Lieutenant Commanding Pa t t e r -  
son, United S ta t e s  navy, assista.nt i n  the  coast survey ,  r e la t ing  t o  
the coast survey i n  section VXXI.; W i t h  the r e p l y  of Lieutenant 
P a t  t erson, 

MAYOR’S OFFXCE, 
N o b i l e ,  December 17, 1847. 

Sin: Your note of the 15th instant, accompanying a roll of t he  
published charts, executcd under the supcrintendence of Professor 
A. D. Bache, of the Unitcd States coast survey, nnd in his name 
prcmnted to  the city of Mobile, has been duly received, 

I n  the name  of the corporntc authorities, and of the citizens of‘ 
Mobile, I offer to you, sir, nntl through you to Professor nache,  
sincere thanks for j o u r  v a l u ~ b l c  prescnt, and thc assurance of our 
deepest grati tude for the exertions of your carps, which have  
already contributed so much to tlic stores of scientific knowledge 
and to  the benefit of our country. 
We trust, sir, that  the lnbors you are about to bestowsupon 

Mobile bny will fully confirm our present anticipations, and cstab- 
]ish, beyond controversy, t he  fact that  our bay and harbor are CR- 
pablc of affording a t  h a s t  equal fncilities with any  other southern 
por t  to  shipping of any description. 

I have the  honor , to  be, sir, with great  respect, your obedient 
servant, 

J, W. L. CIIILDERS, . 
.Mayor of .Mobile. 

To Lieutenant C. P. PATTERSON, ‘ 

United Stateo navy, 
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b. Mayoa's OFFICE, December 17, 1848. 

SIR: I have the  honor to tranamit to  you a series of resolutions, 
adopted by the  board of aldermen and common council of this city,  
upon information of your arrival a t  this port. 

I n  discharging the very agreeable duty assigned me? permit me 
once more to  assure you of t he  sincere respect and grati tude of the 
corporate authorities and citizens of Mobile, and personally to 
wish you a speedy achievement of the highest honors of your corps. 

I have the honor to be, sir, your  obedient servant,  

Lieutenant PATTERSON, 

J. 14'. 1,. CHILDERS, 
Mayor oj '  Jlobile. 

U d e d  Stat'es navy. 

Resotued, That  the  city authorit ies of Mobile liave received with 
great  satisfactiop information of' the  arrival a t  this place of the 
par ty  of the  coast survey, who are to  make a general hydrographic 
reconnaissance of this  harbor, with a view to  its improvement, in 
connexion with the lower L i l y ;  tlint the mayor be requested, on the  
par t  of the corporation, to signify to Lieutenant Patterson, coin- 
manding the  party of the coast survey, the thanks of this commu- ~ 

nity t o  Professor Alexander D. Uaclic and the officers under his 
direction, for th9ir attention to  the interests of Nobi le ;  ancl fur- 
ther ,  that  the corporate authorities oficiully unite with the  citizens 
i n  any memorials which may hereafter be adopted on the subjects 
of the  improvement of our bay and harbor, and the construction of 
the proposed railroad t o  the Ohio river. 

T h e  foregoing resolution was unanimously passed by the board 
of  aldermen and common council, and approved by th,e mayor of 
t he  city of Mobile, 1Gth December, A. D. 1847. 

A true copy: 
[Attest.] SAML. PENNY, 

Clerlc of the, corporation, 

UNITED STATES c .  s. SCHOONER 'FoRWAnD, 
+ Dog River Bar, December 18, 1847. 

SXB: I have the honor to  acknowledge the receipt of your  com- 
munication of the  17th instant, transmitt ing IL series of resolutions 
adopted by the board of aldermen and common council of Mobile, 
and with great satisfaction will have thc pleasure of forwarding 
them to  Professor Bache, superintendent of' the coast survey, in  
whose name and in behalf of all the  officers, civil and naval, em- 
ployed upon this coast, I beg to return our warmest thanks to  the 
city authorities of Mobile, for tlieir cheering npprecintion o f  our  
duties, which, we cannot but hope, will result  in the most favor- 



able manner to so iuiportant a part  of  our gulf coast as Rfobilo 

I ~r.oultl beg leave to correct an impression which the  following 
wording of the resolutions, '' to Lieutenant Patterson, conmanding  
the p a r t y  of the survey," appear t o  convey. T h e  hydrographicnl 
party is but one of' the  several parties, among which the  labors are 
divided. Afisistiint F. H. Cfertles first opened the work upon the  
const bj. a rwonnaissance under the direction of Professor Bnche. 
The base l i ne  sclectetl by hIr. Gercles WRY measured by Professor 
Bnctre and himself lost. spring. From this base are carried on B 
series of main triangles, upon the correctness of which depend al l  
the  other l abo r s  of' the  survey. Theae triangles' have been mea- 
eurctl by hlr. CSerJeg. The. smaller Irinnglrs, (c*allt*d sccbndary 
Iriangulatioii,) foirntlc? upon the first, have been measured by 
hlessrs. Gertles, Fautrtleroy, nncl Bilgard. T h e  astronomical ob- 
servations for the determination of latitude, longitude, &,, with 
the magnetical, have been made by Mr.  Fauntlcrop. T h e  topa- 
graphy has been executed by hfr. Greenwell ; and Assistant C. M. 
Eakin is a t  present engaged ,in bringing the triangulation u Mo- 
bile bay frotn the primary triangulation dctcrmined by Mt. J e r d e s  
near the cntrancr.  The stveral  partie8 act under the immediate 
direction of Professor Ilache. This  exp lnn~ t ion  is due to  these om- 
cers, as  the value of out  results depends entirely upon the accuracy 
of 1. heir o.bse r v at io n 8. 

For. the very kind manner in which you hdve been pleased to  
transmit the  rcsolutious, I return my most sincere and grateful 
thanks. 

I have the honor t o  be, sir, very respectfully, your obedient sbr- 
vant, 

bag. 

C. P. PATTERSON,  
Lieutcnont U. S.  N. ,  and assistant coast survey. 

To bis honor J. W. L. CIIILDEnS, 
Jlayor of JIobile.  

--- 
APPENDIX KO. 16. 

Letter of Lieutenant Conmnndicig C. P .  Patterson, U, S. N , ,  as- 
sistant in  the coast survey, t o  C'aptain Scott, R .  Ne, in rclation 
t o  suitable anchovages on t!ae g u f  coast,  in Jllobile bay,  and L0k.c 
Borgne, for  the Btilish West  India  inrid stcamcts. 

U. S, C. S. SCIXO~NER FORWAAD, 
Of Jilobile, December lG, 1847. 

* 

DEAR SIR: It is with great p l e ~ s u r e  I find myself enabled to  for- 
ward at your service the  following mems., concernin the several  

co'nst. kit, Csandeleurb; 2d,, Ca t ,  island; 3d, Ship island; 4tb, 
Mobile bay. . 

p i n t s ,  upon  which you wish to obtain information, re  T ative to tbie 
. .  



1st. Chandeleura. 
Under the north point of these islands is 8 roadstead, protected 

i n  all winds from the  northeast, around easterly t o  southwest. To 
this anchorage there is no bar. T h e  best anchorage is the north 
point, bearing per  compass NNE., distant one mile, 42 fathoms 
water, st icky bottom. T h e  only advantage of this harbor is of 
course as one of refuge, in case of heavy weatlier from seaward. 

2tl. Cat island. 
In to  the harbor south of Cat  island, 17 feet can be carried a t  or- 

dinary low water. T o  the  anchorage, south of the  islnnd, the chan- 
nel is plain, but is exposed to southeast  gales. T h e  channel to  the  
anchoruge, (four miles above the light-house,) secure f rom these 
gales, is narrow and difficrilt, but  wel l  protected. 

311. Ship island. 
1. T h e  depth which can be carried over this bar is 19 feet a t  

ordinary low water. 
2. T h e  channel is perfectly easy, one course (see tracing) taking 

you over with but  one or two casts on the ridge of shoalest water. 
3. Continued strong northerly winds will depress the water a t  an 

extreme of two feet below ordinary l o w  water, and continued south- 
east ,  atid south winds will raise the water from one foot to  an ex- 
cessive extreme of t igh t  feet. 

4. I n  heavy southeast gales the sea is said to break upon the bar. 
Th i s  I have never seen, but judge i t  must be the  case. 
5. After crossing the bar, the channel, of from 4 to G fathoms, 

is nearly a mile in width. T h e  distance from the bar to  the nnchor- 
agc is but 1.: miles. 
G. The bwt  ancliorogc for large vessels is i n  from 4 to G fathoms, 

sticky bottom, with west end of Ship island bearing south by west, 
er coinpass, distant froin a t o  1 mile.. T h e  sound iiisitlc averaging 

t i i t  24 futlioniR i n  d e p t ~ i ;  110 sea of coiisequence coultl be ra:setl 
from tlie longest reach. 
7. Four  fathoms can be carried within 200 yards of the sliore on 

the  north side of west v i i d  of Ship isliind. 
8. T h e  iincliorngr, with water q u a l  t o  tlcptli on the bar,  is five 

miles loag, averagi1.g t h e e  quarters of a mile wide, sticky and soft 
bottom t 11 r o ug ti o u t . 

9. T h e  average rise and fall of title is about 16 inches. The 
coasters are well acquainted here, and good pilots could easily be 
p roc u re d by p r e v io u s arc u n g e tu en t , 

4. Mobile bay. 
(The followiug extracts are from several reports made to Profes- 

sor Bache, superintendent United States coast survey.)  
1. 6‘  The tlcpth of water which can be cnrrietl over the  bar a t  tlie 

entrance of hilobile bay, at mean low water,  is 20: feet, mean rise 
and  fall of title one foot.” 

2. ‘6 T h e  cliannel is perfectly easy, one course north,  19’ west, 
true,  taking you over with but  one or  two casts upon the  ridbe of 
shoaleet water,  

3. Continued s t rong northerly winds depress the water a t  the 
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cxtreme 2 feet below mcan low water, ani1 continued southeast and 
s o u t h  winds will elevate it 2.1 feet above, a t  an extreme 4 feet. 

4. 111 heavy southeast gales the sea is said to  break ncross the  
bar. This I have not seen, but judge i t  inust be the case. 

6 .  After crossing tlie bar, the  channel varies from half to  one 
mile in bteatlth, mrrying  seven fathoms and pcrfectly clear. 

ti. T h c  depth of the water immediately at  the  end of wharf (60 
yards long) at  For t  hforgan (on’hlobile point) is 6& feet, and 100 
yards out there arc five fathoms. In initl channel, abreast of the 
wharf one-tliirtl of a mile out, there are  114 fathoms. 

7. The depth of water a t  the anchorage of the fleet (merchant 
vesscls) i n  thc bay i8 3J fatlioms. Tlicre is perfcctly secure nn- 
cliorcigc for large vessels northwest from For t  Morgan, distance 
one half to one mile in 8 fathoms. 

The  anchorage is equally secure with the fort  bearing south,  per 
compass, i n  4 fathoms; muddy and stick**. 

The ridge of the bar, upon which is the shoalest water,  appears 
to  be vcry narrow, R S  we obtained but one cast, deepening gradually 
on the inner side and with great rapidity upon the oiiter. 

Upon the outer bpr, i n  1822, the greatest depth which could be  
taken was 17 feet, in 18i1 i t  was 19, in 1817 it was 20g; each at 
mean l o w  water. 

In 1822, the  distance froin the position in which Sand Island 
light-house now stands to the shoalest water in the  channel over 
thc bar  was 3,150 yards, in 3841 this distance was 3,228, and in  
1847 i t  was 3,402. 

Gales from the seaward affect thc bar and island more or less, bu t  
these are accitlcnts which appea r  to  be eliminated in long periods 
of t ime by a constantly acting cause or  causes. 

The channel of 20:: feet over the bar,  is about 200 yards wide. 
T h a t  of 19 fect, hal f  A mile. 

I n  approaching the outer bay the lead gives no evidence of it, as  
in six or eight casts you run f r o m  S f a t h o m  to  31. T h e  existence 
of the two light-houscs, Lowever, int+t.eriaIl lessens this dificulty. 

T h e  southeast and south winds deepen tlie wilter upon all  the 
bars of t h i s  coast in a rntio clue to their sevcral positions, bein 
very much greater in the angle of the coast a t  Ship island, an 

radually lessening in degree as t h y  are more distant from it. 
!heavy gales from thesc quartrrs  are  relatively rare, and prevail 
mostly in winter, but  occasionally in Isummer. They necessarily 
throw i n  a t i e ~ v y  sea upon the bars, which, however, is met by t h e  
increused dcpth from the same cause. 

Northerly winds give less water, but smooth. They are the pre- 
vailing wirrds during wititer, and, being off shore, cause but l i t t l e  
annoy an ce. 

In Summer the land and sc8 breezes are  quite regular, and thun- 
der-squalls, sometimes of  great danger, prevail. 
As soon as  the survey 01 lower par t  of Mobile bay and the  har- 

bors of Ship and Cat island are  finished, I would be happy to  for- 

There  are regular pilots aI\vaj’s cruising o rry the (( outer bar.” 

f 



merd copies, previous to  publication, to  you, or  such address as you 
might wish. 

Should the  foregoing not contain all the  facts you wish, I would 
be glad to  answer, if it is in m y  power, any  further inquiries you 
might propose. 

T h e  superintendent of the  coast survey, Professor A. D. Bache, 
a t  Washington, would be glad a t  any  time to. furnish all  facts in 
possession of the survey. No fear of giving. trouble or  annoyance 
need deter an inquiry, If we can answer I t  we will; if not, we 
will not. 

Very respectfully, yours, 
C. 1'. PATTERSON, 

Lieutenant  U. S.  JVaiqy, and Assistunt Coast Survey. 
CAPTAIN S C O T T ,  

Royu l  Navy,  .Motile.  

APPENDIX NO. 19. * 

Annual  repor t  t o  the  superintendent on longi tude  computat ions ,  by 
S .  C. Walker ,  uspiutaiit Unitcd &Utes  coast survey ,  

CAMBRIDGE, MASS., September  16, 1848. 
SIR: Since m y  last annual report  of Srpternber 20, 1848, I have 

presented fifteen reports, numbered from X. to  XXV. inclusive, in 
compliance with special instructions, a n d  i n  furtherance of the gen- 
eral duty of making computations for astronomical longitudes of 
stations of the coast survey. The telrgraph operations of last ycnt  
were harrtled, in February last, to the check computor, M r .  Ruth, 
for final revision. That  labor w a s  tempora-ily interrupted by his 
early resumption of field operations, and rriunins to be completed 
this autumn. 

I enclose sections Ist, 211, and part  of section 311 of my full re- 
port  on the telegraph operations b t t a e e n  CRmbritlge and New York. 
This will cinbr:tcc 41  articles, by  nutnber;in the  first three sections, 
and the reinaintler i n  sect ion 4 .  01' these, I Hand you 20 artiolesof 
the  work, before furnishing the remaining I2 articles of section 3rl, 
and the whole of sec:ion 4th. I seri~l, however, the  heads of the 
12 articles partially coinplctcd for section 3d. With  regard to t he  
telegraph operat ions for 15-18, I can only remark that  the prelimi- 
nary coniputations give a n  approximate result differing only a small 
fmction ot' a second of time froin the values already reported in 
1846, Jaawiry 13, ( I l l . , )  and March 11, 1848, (XII.,) based on the 
observations of' lunar culminzitioos a n d  the transportntions of chro- 
nometers. 

I t  becomes m y  ditty again to  call your attention to  a subject of 
gfave importance i n  the determination of the loiigitude of the car- 
clinal point, (New York,) froin those of  the trigonome!rical surveys 
of other nations alluded t o  in my special report of the 311 and 8th 
of May last, (XVI.) 
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I n  my  first report ,  of Novctnh’w ‘IG, 1S14, i n  wh ich  I stated the 

most probable Ioi~gitutle of the Pliiladelphia observatory, viz., 6h., 
OOm., 400.62fOs,35, I made a reserve in respect to  any c o n s t m t  
errors of thi* methods. J there remarked, ‘( i t  is to  Le I!oped that  
those of the  latter kind (constant errors) do not much esched a 
seeoud of t ime .”  

additional l ight t l m w n  on this subject by referring W n s l h g t o n  
; m i l  Cambridge to  l’hiladelplria by thc telegraph operiitians, and 
combining the rcsults of reports l., II., IV., nntl SIV., still can- 
firms the cnnclusion of  m y  first report  in 1SI4, that tlie probable 
accidcirtal error of the metiiotl of cciipscs a n d  occultations, subject 
to parallax arid semi-diameter, was nt thnt tinrc not greater than 
f 08-35. None of tiic sallwqiicnt rcsults by ‘the S ~ I U C  rnethotl have 
varied the longitude of the l’hil6u~t!1plii~t observatory from Green- 

’ w i c h  by more  than rtlos.35 from the value of 5A. O I L  40s.52, then 
reported.  This rcsultivas based on the use of Ilurckhartlt’s con- 
st t i t i t  or mean culue of t h e  tnoon’s senLi-tiiamter und  hori:ontai equu- 
torinl p u r a l l a x .  A n y  er ror  in the nssun~ption o f  the correctness of 
tlic mccm seini-dimncter oj ‘  the  moo)^ may bc supposetl to  vnnisli i n  
the mean result of all tlicse groups of eclipses Rnd occulpt ions.  
Sucl: is not, however, the chse with the error of the assumed valuo 
of the  nioon’s mean horizon/t i l  equutorial  p n r u l l a x .  It does n o t  
disappear i n  thc riggrcgatc of these groups, but reniains a coas tant  
rcridsal error, in the f i ~ r a l w s ~ l t ,  of‘ nearly the same order i n  lon- 
giludc in seconds of t inic  as that  of the crror itself in sccondsof arc. 

This constil u t  sourcc of error ls*ils more clearly anticipated in 
1515, i n  my report IT,, in which I rcbinarked a s  fbllows: 

(( ‘l’here is, iiowevcr, a source of constant error coininon to classes 
IV.  to  VI I . ,  inclusive, viz: the uncertainty concerning the’ t r u e  
value of the moori’s horizontal p a r a l l a s .  This  element is not, like 
the other lunar eletnents, susccptiblc of irninciliatp obscrvntion in 
particular instances, but must be dcrivcd theoretically from the 
tables. T h e  fact t h a t  Professor Airy, in the Greenwich olserva- 
tions for 1840) trns ailopted hlr.  IIcaderson’s clctcrmination and in- 
creasctl the value of Burckhartlt’s constant of the inoon’s horizontal 
parallex by. ?iUlti;, sl:ows tiic uncertninty of‘ this clement. 
sake of uniformity, I have not yet itpplied this correction, but have 
usetl Uurckhardt’s eleinmts throughout as tlic basis for reducing 
b o t h t 1; e o c c u 1 t a I i0.n s 8 11 (1 I! 0 r r e F p 0 11 tl i rig mer i d i iin ob se r v nt i o n 8 .‘ If 
I I d  uniformly etnploycd M r .  Ilentlerson’s value instead of Biirck- 
hnrdt’s, I should have placed Pl~i l i~dclphi i i  about 2s, in time, fu r the r  
cast  than a t  present rcpqrtcil. The  only instnnco in which the 
m o r  froin this sourco lrns bern coniplctcly climinibtctl is in  (class 
1V.) tllc eclipse of May 14, 1S36. I lc rc  tbe full discussion of all 
Ole equations of condition, computed by Riiaiker, gave me for  the. 
correction of Burckhardt’s constant a value 0”.2 greater then H e w  
tlcrson’s. 1 ho e, in  the course of aiiother ear, to  complctc the 
discussion of a f 1 t he  observtttions of classes $1. and VII., within 
the linrits of the survey, using Burckhardt’s elements with equa- 
tions of condition, by means ,of which the effect of any correction 

I have  orrly to add, after an interval of  four  years, that  nll tlic ’ 

For the ’ 
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of these that  may hereafter be indicated on the longitude of Phila- 
delphia may be applied a t  once.” 

I t  is useless t o  attempt to  determine the  amount and consequetlt 
correction of this error  o f  the 1noon7s mean parallax, by the ortii- 
nary’ process of accumulating results n f  solar eclipses and of lunar  
occuItations, compared with siinilar plicnomcna and wi th  meridian 
observations in Europe.  I n  all  the history ol‘ t he  solar eclipses of 
the  past, thc  illustrious* BesseI, i n  1841, coultl find none that  af- 
forded the necessary data  fo r  tn;rking this  cornputittion: 

I t  is  proper to  remark, howcvcr, that  he was p r o h l l y  not a\\‘aic 
a t  that time t h a t  t h e  eclipse of 31i:j 14 and 35, 153G, hat1 been so 
exteosively obberved in Ainerica. I beg to  call y o u r  attention to  
the report of the ronimittee on that  c c l i p e  appointctl by the  Aiae- 
rican Philosophical Society,? which contains my computation of 
the error of l3urckharOt’a mean rn luc  of the  moon’s horizontal 
parallax, from the group of  conditional equations, computed by 
Iiirinkcr, from the Europcan and American obserriitions. 

If w e  adopt tlic value of tlic correction o i  Uurckhartlt’s nieEn 
parallax of  the  ~iioon, from that eclipse (vix.  + 1”.52) ant1 a p p l y  it 
t o  the series of ecliphes and occultations that  form tlie basis of  my 
several reports above menlionetl, i l  will  probably ba necessary to  
diminish tibe l o @ h d e  of all  t h e  s lu t iof i s  of t h e  LTlrited J ‘ tu tes  cocist 
survey b y  about two seconds  of t i m e ,  01’ hulf  a n i i i i i d e  of a r c .  

There are  other grounds which strengthen the  prcsuinption of 
the  exister.ce of this error in l3urckhardt’s coiistaiit value of thc 
~ W 0 1 1 ’ S  parallnx. 

OIupsenS has dcduccd a similar correction of + 2”.22 from LR- 
CaiIIe’s meridian altitudes of the moon, observed in the  last cen-  
tu ry  a t  the  Cape of Good Hope,  ant1 coiirpared w i t h  corresponding 
European observations. I-leiitlersonQ finc!s from his Observations 
wi;h tl!e Cape M u r a l  circle,  as  coriiparetl with the European,  a 
s imi lar  correction of 3 1’‘.3. 

hIason, Diirg, H I I ~  L)aiuoi.(lau, in tlrcir l u n a r  tables uself a greater 
constant value of the  moon’s 1 ) R r H i l i i x  t l i an  Uurckbardt’s. 

Plailx’s thcory of tlie nioon givcds a similar correction. In  m y  
report  of April  last, I gave tlic r”ullo\ving proposcrl supplrmcntary 
equations to  be a t l t l d  t o  tlir ordinary result  from the  tables of 
Burckhardt’s, t o  wit: 
d r’.= 3- O.”O X cos (ID - 3 0 4- 2 I’erigcc D - f Perigee 0.) 

0 + 2 Perigee I, - 2  Pcrigee 0.) 

4- 1,”1 X COS ( D - 3 0 4- 2 I’erigec D - 2 - o.”O X cos (ID - 0 -!- 9 I’erigee D - !! - l . f ’ l  X COS ( D - , 

d 8’ = + 0.0022 x e’ + 0.272’72 x d c f .  

I there  mentioned that  tlicsc equations, which rest upon theo- 
rc t ic  grounds, would very ncarly explain thc c x c e ~ s  of the rnoon?a 
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semi-diameter over Burckhnrdt’s value, as detluced from seve rd  
hundred observations of bnth limbs of the  moon. 

A11 thrse concurrent sources of information would hnre war- 
ranted a new computation of thc American longitudes with the cor- 
rected setni.diemetcr antl parallax of thc moon. Such a labor I had 
proposed t o  undertake,  as soon as  leisure could be found. I t  might 
be fairly inferred that  the result ~voultl  tic n diminution of the tlif- 
ference of longifudc between tile Europenn and al l  the  American 
stations of one or more seconds. 

I t  is proper to add that ,  on consultation with Professor ‘Peirce, 
by the instruction of the su;lorintendrnt, about t he  first of July,  
i t  was concluilecl to recnmmentl t he  following course, vir: to  COIU- 
ptite t h e  correction of Burckhiirtlt’s s~rrri.rliarneter by the  forinills 
nbovc rocntioneil, and compare the ccimputed and obseryccl semi- 
diameter in all  cases of direct  measurement, and thence deduce the  

most p:susible value for tile co-efiicicnt -. t o  bc used in the  coast 

surrey corn pu t a t  io ns of I o n  g i t u (1 es. 
There was furtlier inforrnalian i n  the archives of the coast sur- 

vey, confirruntory of  t h r  propriety of this step. 
‘i’hc longitiiilv of the  Cainbriilge observatory from Greenmich has  . 

been determined by hXr. l lond, from the  transportation of 116 chro- 
iionieters in 34 royages of thc  Ciinnrd steamers from Liverpool t o  
Boston. 

This result isstated i n  m y  r p p o r t , S I T . ,  t o  be 4 8.  44 m, 30.492s. 
O. ’ i5&s .  It is t o  b b  rrgrettetl thRt the d a h  are yct  wanting for 

computation of the longitude by the return \*oyagrs from Boston 
to  Liverpool. Thc posscwion of them would greatly increase the  
value o f  the chronninctric rcsult, by remoying the  constant source 
of error  i n  thc acceleration o r  retardation of [lie sea rates. 

In  m y  report XIV., 011 the longitude of Caiubridge from Green- 
wich, as derived from l u n w  occulti i t ions nnd solar eclipses, I find 
f o r  the result, 4 h .  44m. 31.95s. 

A n  increase of‘~urcklri1rrlt’s  pnral las  of about l’I.5 would recor-  
cilc tht.se discordatit .res’iilts. It will appear froin iny report XXIII 
on the American longitudes, by  moon culminations, derived chiefly 
f rom the olaboratc antl very iiccurate computr t ions of  Lieutenant 
J. AI. Gilliss, ascistatit U. S. Coast sur rey ,  that  this class of phe- 
nomena place the four stations of Wnsl:ington, Philatto.Iphi~, Cam- 
bridge, and IEutlson, Ohio, ‘more than two seconds of t ime nearer to 
Europe than the eclipses find occultntion8 with Uurckhrdt’R pnral- 
l ax  and semi-di,imeter of thc moon. I deem i t  m y  duty therefore 
toastate iny Lclict’, from all  the information nojv before me in the  
Rrtlrives of the coast survey, that all the rtstrononricd stations o 
tire I/. 8. coast survey, including the cardinal p o i n t ,  New r,,k 
must Le set down one or two scconds of t ime further cast than the 
pluces hitherto assigned them by American and European astrono- 
mers. 

If my previous report, based an the authority of the lunar ta- 

. 
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bles, have fallen short  of the  precision that  more correct tables 
would have furnished, I have the consolation to reflect that  other 
compiiters have shared a f i imi l e r  Pete. I might mcntiori in this con. 
ncxion the i i n i n ( ~ s  of Ilittctihouse, S3awtliti:h, Pilint!, n n d  Pcircc, 
among the  A t ~ ~ e ~ i c i r n  nstroiiorn(!rs, alii1 of l‘rieenwker,. Zitc11, L a -  
latitle, 2 ) ~  Ferrer,  ant l  Wurrri, nmong  the  Europcaii; al l  of w1101n 
have inorc or less confirinc*tl, by the i r  coinputatintis, the results of 
my reports, De Ferrer  h a d ,  i n  fact, noticed tliis constniit source 
of’ error i n  the ~noon:s I I A C I I I ~  p a ~ i ~ l l a x ,  b u t  had not suliicient data to 
gunrd against its cff;a(*t. 

Such w a s  the statc  of our information from tlie arcliives of tile 
coast survey up to  the first o f  Ju ly  l a s t ,  antl such were the conclu- 
sions to \vhic.Ii I had t h e n  arrivecl. Since that  time, however, a 
new era has occurtetl i n  our knowlctlge of the lunar theory. I nl- 
lude to  tlie recent publicntion of the report  of‘the astronomer r o j a l  
of England, (Professor Airy,) on the reduction of the Greenwich 
obserwrtions of the mooii. An abstract  of this report has just been 
rcceivetl i n  this country, i n  thc ~iroreetl ings of  t h c  l loynl  Astro- 
nomical Society of London for tlic 9th of J u n e  last, 111 i t  I f in t i  
full confirmation of the  view contained in m y  report  (XVI)  of  3d 
and Sth May last. T h e  importance of the subject,  aorl its direct 
bearing on the longitudes of the U. S. coast survey, will justify 
the quotation froin t h e  nrticlc. 

‘6 ’l’ke nutronomer roynl, after proposing the best liypotliesis of 
e r r o r  which lie can suggcbt, anti I r inq ing  ilie Inter Camtiridge and 
Greenwich observations l o  bear en tlic suhjwt, coiicludes by say- 
ing,  that  p r o b d l l y  Plana’s tncan value of piirallax shoiiltl bc a l i t -  
t l e  increased and tlic mooii’fi 1118~9 be corrcspoiitlingly diniinishcd. 
He proposes in t h e  future reductions at Grceiiwicll, t o  increase 
f)-urckhartlt’s paral lax by ;:,; part.” .4giiin, h e  remarks, ‘ I  T h e  
corrected co.eficient of thc p;iralllactic cquiition is 122”,37, but that  
i 3  uncertain. An empirical rquation w c i u l t l  render t he  observations 
more accordant, bu t  this has no  p r o l ~ i b l c  physical foundiltion. The 
more likely cause for tlie obscrvcd irregularities is a change in the  
moon’s semi-di~i~i t : ter ,  drperrilisg on chi\ngt~s i n  the telt scope, or  in 
the  observer. From the  law of the inequality this co-efIicient will  
a 1 way s be some w h n t u n c er t n i n , ” 

I will  merely remark, that  the increase of 13urckIiardi’s incan 
value of the  moon’s paral las  of 3“, ( t h e  i& part,) i f  adopted, will  
fully confiriii tlic report  of April l i t s t ,  a n d  will justify the  opinion 
above stated,  that  u l l  o u r  Jrt ier ican l w g i t i i d e s  f r o m  Europe mus t  
be diminished  one or  more sccon~ls  of’ time. A s  i t  i n  of gielzt iin- 
por tance  to  obtain definite results before venturing on a charigc 
tha t  iniglit have to  b.t: rctr,ictwI, I beg to suggest tltc propriety o i  
t he  following course of  iilvtostijption. 

1st. To rrducc proinptly thc tclcqrapli operations so A S  to  refer 
a l l  t he  Americ‘in astronotirical obscryations to t he  cartlinnl point, 
(New Yark.) 
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211, To complete th r  geodetic connexion of the points interrupted 
in the line of telegraph operations. 

311. T o  employ a greater force of computers, and urge forward, 
by every possiblc means, the  reduction of the American observa- 
tions of inoon culminntions, froiu 1812 to 18.16, using the blank 
forms of tlie coast survey. 

4th. To employ additional force in forming the conditional equa- 
tions fo r  the eclipses a n d  occultations, with correspouding inericlim 
observations i n  Europe, to the end of 1S4G; also, according to the 
coast survey blank forms. 

5 t h .  From the report of Professor Airy, and from any other 
available sources, ant1 subsidiary computations, to find the m&st 
plausible theoretical elements for the moon's place on the  nights of 
the  American observations. 

6th. To apply these values to  the conditional equations in art i-  
cles 3tI ant1 4th, so as to  render the residual error of theory the 

71h. To complete the discussion of the value 122".37 of the CO- 
eflicient of the parallactic equation, given by Professor Airy. For 
this purposc i t  will be necessnry to extend the discussion which 
Professor Airy has liinitctl to the instruments of Greenwich and 
Cmbr i t lge ,  so as t o  incluilc a l l  those with which the  transits and  

,altituilcs of both liniits of the moon have been observed at the same 
tiinc in any country, so a8 to decide whether the  theoretical CO- 
eficient of 122".37, or a more plausible empirical one, is to be  
adopted in tlic longitutlc computations of She const survey. 

8th. To institute a full tliscussion of d l  the observations of Oc- 
cultations of the stars in the group of the Pleiades* extant in any  
country. This discussion is earnestly recommentled by  Besse14- as 
certain twaffortl inore perfect data than those from any other source,. 
for the determination of longitudes and for the  correction of the 
moon's parallax and semi -1 1' iii1ncter. 

9th. To resolve by t h e  method of lenst squares, or otherwise, 
conditional equations so obtained, after applying all  the tbeoretical 
nnd empirical corrections t o  the l u n a r  constants and co-efficients, 
so ati to  obtain the most plnusible value of tlic correction of tlie 
lorigitutle of our citrtliiial point from thc avcragc of  tllc European 
me r id  i ans. 

I rcgrat that  this outline is so copious that  my personal efforts, 
af ter  inakiiig and rctlucing the t c l e g r ~ p h  operations, a n d  after 
making out the nuiacroub special reports, that  ore nccilcd in  tha 
department of longitutlc computations, aro hardly su lh i en t  t o  make 
n sensible impression upon the accumulating mass of longitude ob- 
servations in the coost survey collection, 

I cannot, therefore, too strongly urge upon your consideration 

A aimilnr dirouraion for nll oaoec, in nn country, of coincidence of ocoulrationr and me. 
ridion obsorvarionc, io iuuah noodcdj but I &ro not propore it until rome of Ulo otbor clilIioul* 
tier arc burmounted. 

I ei16 t 1) o s~ i bl e, 

\ s. c. w. t Antronomimoko Untorruchungen. 



the importance of taking proper steps to increase the number of 
computers in the longitude party, especially in the winter term, 
whenever the opportunity shall offer, 

Yours, truly and respectfully, 
SEARS C. WALKER, 

. h i s t a n t  United Slates  Coast Survey. 
To Professor A. D. BACBE, LL. D., 

’ Superintendent United Stntcs Coast Survey. * 
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