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Report of the Superintendent of the Survey of the Coast, showing the
progress of the work during the year ending November, 1844.

SURVEY OF THE COAST,
STATION NEAR CUMBERLAND HILL, RRODE ISLAND,

November, 1844.
Sxj: In compliance with the regulations for the survey of the coast, I

have the honor to submit to you a report of the " progress and state of the
work," to be " laid before the President and Congress."
The coast survey owes its present form, and perhaps its existence, to the

zeal and scientific ability of the late superintendent, F. R. Hassler, who
devoted the energies of a life to it; and who, but for its interruption at a
period when he was in the prime of manhood, and its suspension for nearly
fifteen years, might have seen its completion. The difficult task of cre-
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ating resources of practical science for carrying Qll such a work upon a
suitable scale, required no common. zeal and perseverance for its accoiu-
plishnient, especially at a time (1907) when our country was far from
having attained her present position in scientific acquirement, anad when
public opinion was hardly sufficiently enlightened to see the full advantages
of thoroughness in executing the wdrk. For his successful struggle against
great difficulties, his adopted country 'vill no doubt honor his memory, as the
pioneer of a useful national undertaking. In succeeding to the duties of one
who.had made the work SQ peculiarly his own, I have felt thatentiredevo-
tion'azid uhne ried industryalone coirid en'bte n6e t niaiifinthi4 psi-
tion. If I have not succeeded during the past year in accomplishing all
that might have been done, I may promise for the next renewed effort,
with the advantage of a careful study of the work under its new circum-
stances.1

In making this report, I hope to be excused 'if I fail to convey all the
information necessary in regard to the survey. Scientific details would of
course be out of place in it; and these are the peculiar characteristics of
the work. I shall strive, hoveVer, to present such a view of the progress
and state of the survey as may satisfy the Executive and Congress that
the means appropriated have been duly-applied, and have yielded results
in due. proportion to them. -It is no doubt desirable that all the results of
the work should be spread before the -public without delay; and I would
gladly avail myself of resources-granted for that purpose to publish annu-
ally every observation made, and every finished portion of the year's work.
The Appropriation of the present fiscal year does not permit such a course.
It islbess by one-fifth than that of, years.immediately preceding; and,-with
these diminished means, it has been necessary to provide for operations of
the more. expensive class, growing out -of the new. circumstances, of the
survey; to furnish additional parties, so that the regular operations might
go on, and to give additional force to the publishing department. How
far this has been satisfactorily accomplished, by the arrangements of the
work and the conjoined efforts of all engaged, villa appear in the course of
the report.

I propose to give, first, a brief sketch of the different classes of w6rk
combined in the survey; second, an account of thoir progress; and third,
a general outline of the work proposed for the next year, with an estimate
of the expenditure necessary for its execution.
The operations of the survey may be classed under the following heads;
1. The primary triangulatious, and astronomical and other observations

connected with them. These are intended chiefly to :x, with i-ainute ac-
curacy, the positions of important points with reference to each other and
to the earth's surface. They rest upon carefully measured bases, and
check the secondary triangulations.

2. The secondary triangulations, wlvich determine the relative positions
of all important points upon and near the coast. These form a groundwork
for-

3. The determination of the minute topography of the coast by plane-
table, or other equivalent, surveys. The points thus carefully determined
upon the shores and the shore lines are used iln the fourth class of opera-
tio-us.

4. The hydrography, which includes the determination of the depth of
water off the coast, and in the bays, harbors, and other navigable waters





Sketch A. ILLUSTRATING the PROGRESS of the EASTERN SECTION of the SURVEY OF THE COAST in 1844.





connected with the ocean, the existence of shoals, rocks, &c., and the direct.
tion and velocity of currents.
The results-othese operations,wIenrequiring ca t'ation, rprd d

by the pargties king the observation.x,,and4cekqd10y .otbers.. They .g
to forg the mzaps and charts,,whic.T-are the, ultimate objects of:,the wore*;
to give a-minute knowledge four coast, ia bhighdegreeimpoitant o p'9r
cqmmercial and national marine, and, in copneciou witydefe . . j

5. The results obtained in the. field and by calculation. aro~p; ptqiodn
the oak., according to a, uniform system, by, the, 4rangbtsmangged
there, -who also trace .carefully ppon copper the projections for the ,noe.
Within those projections,4the engravers enter the -work from. thy r0di ced
drawings. The maps are printed at the office, for sale and distribution

Directions for conducting these oper tions during the. Syeqr beginning
with, the spring of 1844 were submitted by me to the treasuryyDep~rt-
ment, and, after undergoing examination by the bead of AtOe deportmeWt,
the Hon. John C. Spencer, were approved on the 30th of March; Thbe
directions have been closely adhered to, and my instructions to the Wvik-
ants, directing more or less minutely the execution of their work, hav >Rn
in strict conformity with them.
The year for which this report is made extends from Novembergto No

vember, while the year for which the directions were issued extends from
one spring to. the next. In consequence of this, I. shall include in the re-
port an Account of certain portions of the work directed, by rayy predeqe-
sor, and shall also refer to operations, yet to be executed inthe spring,
which are included in the connected scheme of the work for the year. ;
The operations of the survey have, during the present yeAr, been carried

gn in nine States of the Union, and will be extended soon to three otbr's,
making twelve, and probably into a thirteenth in the spring. Enumerating
these -in geographical order, they are-Massach usetts, Rhode Island,. C;O#-
necticflt,New York,New Jersey, Pennsylvania, Delaware, MarylandiNorth
Carolina, Alabama, Mississippi, and Louisana. The greatest force bas
been employed on and near the Chesapeake and Delaware bays.

Ini describing the progress of the survey, I begin with the easteriv-sec-
tion, and proceed southward.

I.-FROM NARRAGANSETT BAY, NORTHWARD AND EASTWARD.-

1. The primary triangulalion has been extended northward and iast-
ward across the State of Rhode Island and part of Massachusetts joining
the main triangulation previously made in that quarter, and resting on tile
base now measuring. The scheme of the triangulation is shown in the an-
nexed diagram, A. The darker lines show the scheme of the primary tri-
angulation, the lighter its connexion with the main trianguIation. The
lighter dotted linesshow the connexion with the base, which is indicated by a
full line. The stronger dotted lines represent lines for the completion of
the scheme. Subsidiary lines of verification are omitted in the sketch.
The sides of the triangles generally increase from the line MacSparran-Po-
casset of the main triangulation, which is seventeen miles in length through
the primary series, the longest line of which is forty-four and a half miles.
The stations marked (o), five in number, have been occupied. The num-
ber of points observed upon from the different stations was, from the first
13, second 9, third s, fourth l, fifth 13. The number of angles measured
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Wras 2,753. The stations observed upon, fifteen in number, extend from
Narragansett and Buzzard's bays, and Martha's Vineyard sound, on the
s6mtb, to near Bosto* harbor oni the north, and to Massachusetts bayton the
east. .1he area included- in the triangulation is about i. lI0 squaie tiles,
rickoning at one-third aid at twol -thirds, respectively, the'areb, where one
ad two angles of the'triAngles have been theasaured; but thesums of the
areas of th diffAretit triangles measured in the observations is 'more that
4,000 square -miles." i ;'i i-
- At.three of the stations, astronomical observations were made, and at four,
magnetic and meteorological observation, The number of observationt
for the measurement of the angles in the triangles is about 2,100; fortimne
359,latitude about 3,800,fbr azimuth 340. Vertical angles for the .relatiVe
heights of the stations were measured at two of the;stations.-

Theihorizonfal angles for 'the triangulation were measured, and 6bserva-
tions for azimuth were made, by myself personally. The observations for
time and latitude and for elevation were made by the assistantf"of my idii
mediate party, Lieutenant T. J. Lee, of the United States topographical
engineers, and C. 0. BoutelleEsq.; and the magnetic observation's,generally,
by Lieutenant Lee.

- A reconnaissance for this triangulation was commenced -in AprIl last,
by assistant C. 0. Boutelleunder my immediate direction; and the party
took-the field-in June, remaining until the 25th of November. -' Material
aid `vab derived in the reconnoisanime from the results of the survey of
Massachusetts by Simeon Borden, Esq., whose local knowledge and gen-
eral resources in practical science were always freely put at-onr disposal.
The horizontal angles for the triangulation were measured, and the obser-
vations for azimuth made, with the three-feet theodolite of Troughton &
Simma, (I835,) belonging to the survey, and the results in both' cases were
highly satisfactory. The instruments belonging to the srvey available
for astronomical observations proving on patient 'trial very defective, lye
were indebted to Professor Hackley, of Columbia College, '.1ew York,,-for
the use, for a short time, of an altitude and azimuth instruamnt by Simtns,
of London, and subsequently to the Engineer department;, an 'the recom-
mendation of Professor Bartlett, of West Point, for the loan of a Trough'-
ton repeating circle, and to assistant Edmund Blunt for the use of a six-
inches Gambey theodolite belonging to him. The greater number of
observations were made with the last-named instrument.
To supply the deficiency in instruments for this important part of our

worki, and in others made known to me by the reports of-the assistants,
I have included ii} the estimate at the close of the -report -an itemnfor the
purchase of astronomical and other instruments.

2..The secondary triangutation in this section has been extended to
include Buzzard's bay and the greater part of the Vineyard souind,-from-
East rock to the east chop of Holmes's Hole, Martha's Vineyard.- Prelim-
inary operations were commenced in May; and between the 12th of June
and the middle of October twenty-four stations were occupied, and more
than 8,600 angles measured upon sixty-eight objects, viz: 44 signals, 13
spires, 9 lights, I beacon, and 1 telegraph. The area covered by the tri-
angulation, estimated, as already explained in the foregoing, is three hnn-
dred and seventy-nine square miles. It has fully prepared work for three
plane-table parties next season, should so many be provided. The trian-
gulation was planned and executed by' assistant C. M. Eakin. A sketch
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of it is shown upon diagram A, beginning at a base, furnished by the main
triangulation, and occupying the limits before stated.

9B The. toptgraphicai tt'ork iin this sec'tion.has'employed two pa?:ies.
Tie firitunder' charge of,.ssisiant W'W M..ye, -was, the fieldBiea
the f5th'of May to th6 9th of November. Theplanhtaile euinrvy miade
by hini extends from Beavertail lighthouse? on Connbiiicuit i d, hode
lskind, to Mishaum point,Massachu"etta,'on the western side.sofbuzzard
bay, including thq southern shores of Connanicut'`and Rhobde Wlahdyb"'
of the mgain' in the' States of Rhdd' I''sland indc Massachit', aI"M tie
harbor and town of Newport. It cotnfprehends' an area of efghti qari
tiiiles, ninuety miiles in length of 'shore line,; fifty-eight mileshiads Held
ritY4four of tie shore'linQ of ponds; 'The limits of %he plane-table 8f§ts

ar6 ihown upon sketch' A' where' the shepli are numbered l and 2,' A
small vessel was hired' for the,tise of the party, an 'aranrige recom-
mended by Mr. Boyce, on the ground of economy, and of facility in moving
from point to point.

Assistant H. L. Whiting,' in charge' of the second topographical party
in this section, has nearly completed the three plane-table sheets, numbered
S. 4, and 5, in'sketch A. The first sheet takes in both 'sides of thb e sterU
arm of Narragansett bay, sometimes called Saughkonnet river; extending
from its entrance on the south to the stone bridge connecting' Rhb'de island
and the- main, near the north end of' the island. The second and- thid
extend from Mishautn point, to include the, harbor and to6*s of 'N't
Bedford and' Fairhaven. The area of the work done.is about sixty- qtlaire
miles, the extent of shore line surveyed about sixty Yhiles,,andAhilength
of roads about one hundred Smiles. The party was il the field'from the
6tbhof"May to the 85th of November.
^- The results obtained by these parties were furnished to the hydrooraihl-
cal party acting in the vicinity. The total area surveyed by them Was tne
hundred and'forty square miles, and the length of shore line deterniinie
one hundred and fifty miles.

4. The soundings of this part of the coast have' been nearly completed
from Point Judith 'to New Bedford 'harbor, inclusive. They extend C(e
shown in sketch A, where the sheets containing them are marked'14os.16,
7, and 8) off the shores of Rhode Island and Massachusetts, ro a line drawn
from Point Judith to Gay head, as far east as the meridian of Easttroc~k~,
and east of 'this to the line Point Judith-Cuttyhunk. Observations-of the
currents have also been made at the entrances of Narragansett har and
in Buzzard's bay.- On the completion of the soundings in the iarbor of
Ne* Bedford, the vessels used in this work were laid up, the season 'having
become too precarious for economical work. The party by whlcn this
work has:been -executed was under the charge of Lieutenant Commandant
George S. Blake, United States navy, hating immediate command of the
surveying vesse! Gallatin. The observations for the set and velocity jof
currents in Buzzard's bay were made by Lieutenant Commandanit . P.
Lee, United States navy, attached to this party, and commanding the Vap-
derbilt. Similar observations off Narragansett bay were cowmmenced by
Lieutenant Lee, and, on his being relieved by the Navy Departfaent, at
his own request, from duty on the survey, were completed by Lieutenant
W. P. McArthur, United States navy, who is now engaged in the office
at Washington in their reduction. At the close of the season, the survey-
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io vessel Vanderbilt was nuder the comxaand of Lieutenant Cowma.n4anz
Gbldsborough, United StAtes pavy.

lh the report at the clqse of the sqeson, Licntenetnt Cognudant'iBflke
rpz#rks:% "IIqnclusion, l ca9notfprber Cailing your 1eihton tp --the
teat deMiie s in all the existing chatsof the dangerous section of $he
ctst' upon which I have ben employed this season. Thy all ,Rpped tp
b#ee keen founded upon the survey. of Des arres, marenbeforq the Reyor
h$.ion, with some oc Ional rendmedt and qd4itious,hut, even ipq7
diAtoly off'tl important port ofKNew 'Bedfor %d Fairhav~n,waheeq
nearly three: hunsired whae ships are owner, I (qund 4fn&erols sipgle
roqjhs near qne of the main ship carnwIs with but five fbet water oN thq.p9
entirely omitted in the latest publications. These. robs arq got murky
by boys, and cqrtinly not goperally known. I propgg hereifter p pame
to yQQ certain 1&cajitis where I think buoys very noeeesary indeed."
II.-FROM NARRAGANSETT BAY TO NEW YORK BAY, AND THENCE TO THE

CAPES OF THE DELAWAR.

1. 4 main trianguk1ition, connected with the primary triangul tiopof
Mr. Hgssler, near the Fire Is1and base, had been carried by assistant EI-
mli Blunt ovqr Long Islan4 souno, northward and eastward to Narra
gapaett- bay, the sides of the triangles varying from seven to thirty-iwo
miles in length. The angles were measured with a repepaing theodolite;of
is inches by $imis of London. This work. was not originally inten4vde4to
take the placeofa primary triangulatipn, but the care beskowed.upoh it, an4
the character of the work, appeared to me to justify its provisiq1 adoptiqp
as such, measuring at once a base near its ndr6hern ead as a means of vqri-
fifltion. The verification proving saisfaetory, the survey uight be con-
sidered safely as having advanced to this point without the. necessitwof
going over the same area with a new triaqgulation, which after aji woui
not differ greatly in the lengths of the sides and the figures of the trfingls
from that of Mr. Blunt. The rfarest position suiipblb for a base 'was t«e
one selected by Mr. Borden for the intended verifiqation of tihed Masa-
chusetts survey, namely, Seekonk plain, and the "directions" require its
exAmina tion for that object. The site wa§ certainly practicable for & bibe
of about five miles long, requiring, however, considerable cutting through
woodland, and presenting obstacles in the irregularities of surface, and in
the necessity for crossing the Providence and Boston railroad, which was
not laid out at the time the sitt was selected by Mr. Borden. The pible
use of a long Atraight line of thi railroad jist referred to, as the site for
bake, wa; sugbested tom5eby instant 84ntelle. The road wp originally
intended for two tracks, and only one has twen inid, so that there is a wide
space on the side, ready graded Ftnd available for such a purppeo A cur-
sory examination of the location, mape when on a visit to the site of the
See1lonk bane,.satisfie4 me that if a suitable connexion coul4 be made with
the triaqgulation, from two points upon the road sufficiently far a^snder,
the site would be excellent for. the measurement in question. Assi tp
Blunt was accordingly requested to make the necessary exqminations, anp
to compare this location witl that on Seekonk plain. He gave the prefer-
ence to the railroad site, and ascertaiped that . be of about eleven wiles
in length could be had, which might be easily connected with the triavgq-



IWtion 'The' Ii-os. Joseph Grinhell, Ptesideat of Life Providence and Baos
te6 Railrcd'Cnip liy hiberally Aranted th6 use of the ioad.-
MtrBlunt having wade all the prel;imiiry arrangements necessary in-

cluding th outing of -an a-elne, upon -he line from a primary trianktdla-
tiio 'pita t' the icrth end of the bdse- began the t^aasurernnt On ithS irh
of Sajiember. Evkryrdcility requlredyW iference tb the, ntnobMated
tree of the trtdhaa been, furnished by' the superintendint, W.t. Leo,1n.

'rhe measuring apparatus was the same'employedby MXr Raoiler attht
Fir Island bage; with wme* improvenbdta, made under Mr.^ flunt' ditec-
tict, entering its -use mubre kay and'- accurate. The position of itli base
i'show'by the lind N S in diagram A, itb lcatiou being in thie motion of'th4
du ey thbre represented, though, as'itswimtiediatb object is'the'rvetifiati6h
of~the niain triangnlation' in the'sction now ulnder :touidtrtifbu I at
descri-bd 'the operation under this head.; The ground at thi storth end ii
visible from one of the primary stahion'l, Beconpole, h'eir Cuniberland hill.
A'c6flsiderAble elevation is. necessary to render a signal at the worth end
visible from 'two stations (Heaconpole and Grnt Meadow df the'diagrai)
to be connledtd'with it, and a structure has been raised there, forty-two
feet highbfr nbeerving tpon the same "sttions. The use of the'gtound fdr
its' erection has been liberally given -by: the ownort Captain EKiitigtfty:
Th-e south end of the base is -narked by t stine zuotiutnent at thlisidW Of
the- rMilroad trrck, and the north end 'by a tone covered by thd-itructuute
just referred to. It is easily sebn rhat th cct of measuring thbf Inbit
helen than 'that dcfa shorter line not preteriting such peduli&k-fadilitit,
atid that the expense of the statibnstruicture at the hbrth end Will nOtitutn
the scale in favor 'of an ordinary site. The bake is, ofOubrse, peffeely
secure, and can, if requiied, easily be remeasured. It will serve iot'only
as. a base of verification, but as A new base of departure for the eastttn
primary triangulation.
The measurement was completed on the 26th of Novtmber. Mr. Blunt's

patty consisted of assistant S. V. 'falcott, and of Mears. Met sid PNbc-
tor. The counexion of the triangulation -ith the bdte will. bacofplted
next spring.'

2. Observations for latitude have been mtade near the two eteniltils
of -the main triangulation, ;-nd for azirnuth near the northern eld, by at.
sistantt Edmund Blunt. The southern poiht elected *as Btod1lyd, Wfihidh
is connected -by the survey with the City HIaLl of New York, and th
nortfOtlc point was Ghamplrm's'hillj near Hopkinton, R. L. Thee bdita-
tions weri commenced in' the spring, and, owing to the unrjavbtobl6 Stt
of the weather, ware not completed untit July. :Ar. Blunt w"aba-ibd
ifi t im by distant S. V. Talcott aud Mr. Meyer.

3. rqttanu observatias have -ben tbade in -some of thejbifdipsi
harbors of- Long Island sound, by Protbstor Rerftiek, of' Cotadblia 0W-
16geb, New:York. The important element to the warifber, the iaritld Of
the compass, formed the chief object of these obse'rvhtions, the 'tdsuaft of
which were required to accompany a soies of %tat 6f the hnbo*rs of(he
sound, now preparing for publication. Obiservations of the minetic dip
asid intensity were made at thG same time -with the modem inwtrkdftimk,
nVfnted by the German and English magueticians, furnishing usfutl data
to sciduce 'without additional cost to the survey. The survey is indthd
to Lieutenant C.; 1. Riddellof the British artillery, fot the speedy fotWird-
ing of the instruments. The magnetic variation has thus been accurately
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determined in nitie places in New York and Connecticut upon the sound,
viz: New Rochelle, Stamford, Oyster Bay, Sawpits, Norwalk, Lloyd's
Harbor, Newv Haven, and at Martinicock and Shepan points. The dip
has been determined at nine stations, and the magnetic intensity at eight.:
A report of these observations, with their details, will be prepared for
early publication. Professor Renwick was assisted by Midshipman Charles
Wilkes, jr., United States navy, who was temporarily attached to the sure
icey, by the Navy Department, for this purpose.!

4. The deep. ea sosndings off the coast of, Connecticut, New York,
aud* New Jersey, had been nearly completed before the beginning of this
year.. A careful examination of the work done, and the tracing.by, it of
the horizontal curves of the bottom of the Iea, showed where lt required
to be carried to a greater depth, and where the soundings must be milti-
plied, and the operations-were directed accordingly. Commander' Thomas
R. Gedney, United States navy, under whose immediate charge. this part
of the work has been, reports that, ," the deep-sea soundings"' (sketch B)
"are comprised between a line running southeast, one-half east, from
Block island, and a line southeast, one-half east, from Cape, Henlopen, ex-
tending from Block island one hundred and nine miles, to the depth of one
hundred and seven fathoms, and from Cape Henlopen seventy-two miles,
to the depth of one hundred and fortyAve fathoms, the lines of soundings
extending generally to two hundred fathoms in depth."' Thisvwork forms
the necessary, supplement to that required for a series of charts extend.
ins seaward from the coast, the materials for which, from Massachusetts
to Maryland, are so nearly completed that the charts might at o0nce be
put in the course of reduction and engraving, if pecuniary means-wer
at hand for the purpose. The annexed sketch (B) will, serve to give an
idea of the present limits of the work, the completion of which as -just
been referred to. The party of Commander Gedney .has also been en.
gaged insome work in New York bay and harbor, and the vicinity.-

5. Observations on Me direction and velocity <f currents, and of the
tide in connexion with them, have been made in New York bay and har-
bor, by the hydrographic party under the charge ofLieuteuant Commandant
Charles H. Davis,United States navy. Tide gauges at Governor's island and
Sandy Hook have been regularly observed, and a self-registering gauge
has more recently been established dt Governor's island: Should this in.
strumeut prove as successful as is anticipated, not only the ordinary ob-
servatious may be rendered less expensive and more elaborate, but a com
plate knowledge of the tides along our coast may be obtained with very
Little expense. Meteorological observations have accompanied those upon
the tides. A transit instrument has also been kept ia position at Sandy Hook,
for rating the chronometers of the hydrographical party acting in this-.ec-
tion, the nature of whose operations required the accurate determination
of time. In his report containing a general summary of the season's
work, Lieutenawt Davis remarks:
"The most important part of my duty this season has been that relating

to the currents of New York bay aud harbor. This duty was performed
under your instructions of May 18, and had for its object to ascertain the
force and direction of the currents of New York bay and vicinity. The
late period at which it was begun, aud othercircumstances, rendered it ne-
cessary, this season, to give almost exclusive attention to the normal condi-
tion of the tides and currents inl favorable weather, and when the influ-





Sketch B. ILLUSTRATING the PROGRESS of the Survey of the Coast off the shores of NEWJERSEY NEW YORK & CONNECTICUT in 1844.
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ence of the wind was small. For this purpose, twenty-one of the twenty-
eight stations named in your letter of the 18th of May have been succes-
sively occupied, chiefly when the sea was smooth and the wind calm or
light.' The result has been laid down in both forms prescribed by the in-
structions."

This work has been executed with zeal and ability by Lieutenant Davis,
and the results have been already recorded on the map of New York bay
and harbor, the publication of: which, as prepared by my predecessor, I
ventured tW delay, in order to add this valuable information.t

o. The. surveys of 'Sandy Hook, made at* different periods, indicate a
change in that important part of our coast. My attention was drawn ta
this especially by the map prepared in 1841 for military purposes, by Ma-
jor Hartman Bache, of the United States topographical engineers; on
which' the results of the surveys in 1819,1836,and 1841, were represent-
ed, showing a decided increase of the Hook northwards. To ascertain if
this change had continued, I requested Lieutenant Davis, in July last, to re-
examine the ground. He has 'fully confirmed the fact to which the atten-
tion of those specially interested in this part of our coast should be called.
I propose to have these changes properly represented on paper, and laid
before the Treasury Department, for such reference as it may direct.

IIL-DELAWARE BAY AND RIVER, AND SOUTH OF CAPE HENLOPEN..

1. Trhe triangulation to connect the primary work with the main tri-
angulation of the bay will be made in the spring. The other operations
assigned to assistant Blunt have, up to this time, taken the precedence of
this work.

2.' The secondary triangulation, which had previously reached Cape
Henlopen, has been extended south to fndian river,,as shown in sketch C
No. 1. In consequence of the illness of Captain Jolhnstone, of the United
States topographical engineers, to whom this work was to have beenas-
signed, the preliminary reconnaissance was made, and a triangulation com-
mrenced, by assistant Theodore W. Werner. The greater part of'the work
has, however, been done under the direction of Captain Johnstone. The
party was occupied during August, September, and part of October, and
have surveyed seventy-four square miles, occupying twenty-seven stations,
and observing upon twenty-seven points. The ground is prepared for a
plane-table party next season. A Teconnoissance for extending this part
of the-work southward, and for determining the nature of the operations
required, will be made this winter or early in the spring. It is intended to
leave the outside of the peninsula to the work of the secondary parties,
dulv connecting it, from the north and near the southern termination, with
the primary and main triangulations.

3. The topographical survey of the shores of Delaware bay and river,
which was nearly completed last year, has been entirely finished. The
work of assistant J. J. S. Hassler, in the neighborhood of Bristol, Pennsyl-
vania, was continued under the instructions of my predecessor during the
winter when the weather permitted, and was completed early in August.
It extended, as shown in the annexed sketch C No. 2, from near Bristol to
Morrisville, Pennsylvania, including the country through which the Dela-
ware division of the Pennsylvania canal passes, and from the neighborhood
of Burlington to that of Bordentown, New Jersey. The necessary points
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for directing the sounlings. of the river were thus furnished to the hydro-
graphic party, under Lieutenant Commandant Blake, United States navy,
which was employed in this section. -To expedite the completion of the
soundings, by fArnishing the necessary data on land as fast as required by
the hydrographic party, assistant George D. Wise was sent to the.;same
section on the.5thhof April. Between that time and the 31st -of Mayhe
completed sheet C,'of sketch C No. 2, taking in, both sides-of the tiver,
extending back- to the nearest roads on each side, and including lth tOwns,
of Bordentown, Lambertville, and Trenton, in New Jersey,iand Morris-
ville, in Pennsylvania -.Thd drawings will be completed duringthe win-
ter in. theoffice.

4. The Vanderbilt, one of the surveying vessels of Lieutenant Coomman4-
ant Blake's party, was used :during. the winter, as the season permitted in
sounding; and both the Gallatin and Vanderbilt were employed ini thel
same; work, as soon as the ice had disappeared from the river, in! March.
The soundings from. Burlington- New Jersey,'.to the. head.of tide ,tTren-,
ton, were completed by the beginning of May. : The,. vessels were then;
prepared for commencing the hydrography' of the eastern section, which
has already been referred to. When this part of the work was closedand-
before the party sailed for the eastward, all the journals of the works. and
charts recording it, were deposited in the office of the survey at Washing-
ton. Every part of the work, as far as was required from the hydrogrmphic
party, was complete old the termination of the soundings, exhibiting an
evidence of labor, care, and system, in the officer commanding, worthy of
all commendation.

-5. I append to this. report a letter from Lieutenant Commandant Blake,
which has not heretofore been officially published, relating to the determi-
nation of a new channel near the entrance of Delaware river, important
especially to the commerce of Philadelphiaj and of places trading with it

6. The hydrograp/hic party from theCheaapeake, undercommand ofLieu-
tenant Commandant George M. Bache, United States navy,-was occupied
about. two months during part. of the season most favorable, for; work in
this quarter, and least so in the Chesapeake, in' offshore soundings, south-
ward and., eastward of Cape Henlopen, co-operating with: the secondary
triangulation party already referred to. The limits ofthe work executed are
shown in sketch C No; :1 extending from the light-boat off the Five-fathom
bank to Indian River inlet, twelve miles south of Cape Henlopen, and off
shore :to a distance of ten to fifteen miles, covering an area.of aboutp-two
hundred-'and fifty square miles. The following extract from Lieutenant
Bache's summary. of his operations shows the nature of the work done,
and will :be found of interest to navigators:

":.Three important shoals 'were examined within this limit. 1st. Mc-
Cries' shoal, seven miles due south from the Two-mile beach, tand seven
miles southeast 'from Cape May light-house. This shoal has less than three
fathoms on it at low water, and is near, though somewhat to-the northwards
ofthetrackof vessels coming into Delawarebay from the northwardandeast-
ward. I would recommend that a buoy be placed upon it. 2d. The shoal of
the Hen and Chickens. This is a narrow ridge of sand, commencing within
the third of a mile from the northern point of Cape Henlopen, and extend-
ing three miles in a south southeast direction. The least water (four and a
half feet) is found near its southern extremity, at a distance of a mile and
a halt from the shore. This shoal is dangerous on account of deep water
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(ten fathoms) being carried closeto it from the eastwvard. here is a good
channel for small vessels between it and Cape Henlopen. 3d. A shoal,
least waters four anda -quarter fatbor;slying 'fifteen nautical miles. east-
southeastfromn Cape 1lenlopen light. This' appears to be the southeastern
termination of! what is called the'Cape Mayflats$ on which thesooundings
arefrom six to nine fathoms.."

IV.-CHESAPEAKEBAY, &C.

l. The necessity for the.measurement-of a base to verify the primary
triangulation of the-survey' of the coast, has been set forth '. by various
authorities. It was rendered imperative by the death of Mr. Hasslerj and
justice to his memory required that as little of the -work of 6therst as ptac-
ticable should be included in the verification of what he had~accomplished.
It wasdetermined, in consequence, that a base of verification' should be
measured asnear as practicable to thesouthern termination of Mr. 'Hass-
ler's work, near the Delaware, and this measurement it was deemed most
proper to assign to his senior assistant, James Ferguson, Esq..
The portions of country'where the required base. mightbe -found were,

first,' on the shores of Delaware bay; second, on the ocean side bf the pen-
insula between the ocean and Chesapeake bay; third, on the' shores or
upon -one of the islands ofthe Chesapeake. T'h whole of the shores of
the Delaware hadbeenl minutely surveyed; and, from the data in the office,
it was apparent that a base could not be found of suitable length- readily
connected with the primary triangulation, offering the means of verifica-
tion,' and also for a direct continuation of the work south ard. Iti refer-
ence to a. site on the ocean side of the petiinsula of the eastern shore,
the difficult character of the country of the peninsula, level and wooded,
made it very inexpedient to carry the triangulation outside, which -would
be necessary if the base were there. My views were therefore early di-
rected towards one of the islands of the Chesapeake, as presenting the
best site for a base for verifying the past and continuing the future work.

Tire considerations which led finally to the location of the base on Kent
island, opposite Annapolis, may be briefly given. A reconnaissance had
been made on the coast of North Carolina, in the autumn of 1843,'under
the direction of assistant Ferguson, with the purpose of measuring a base
line, and extending the primary triangulation thence southward. This:had
resulted in determining Bodie's Island beach, north of Newv Inlet, Pamlico
sound, as a proper site, and Mr. Ferguson was of opinion 'that the base
could not be moved further southward. The base of 'verification would
be best placed nearly midway between the Fire Island and the Bodie's
Island bases. The distance from the south end of the Fire Island baseto the
mnouth of Broadcreek, on Keit island, is about two hundred miles'; and from
Price's point, Kent island, to the Bodie's Island base, about two hundred
and twenty miles. The position of Kent island thus fulfils the condition -in
regard to the division of the distance. 'I'his is not the case with Smith's
island, opposite the mouth of the Potomac, which' was suggested for the
site, its distance from the northern point named being rather more than
two hundred and sixty miles, and from the southern' point less than one
hundred and twenty miles; besides, the topography of the island renders
it unsuitable for the purpose.

It is not necessary to detail the circumstances which ultimately put the
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reconnaissance for this base under iny immediate direction. I exam-
ined Kent island, accompanied by assistant F. H. Gerdesp found a site
riearly'midway of the island, in a north and south direction, for a base be-
tween five and six miles in length, awil ascertained -that there were. no
serious obstacles in the way. To determine more accurately the best-isite
and the precise amount of obstacles to measurement from the irregularities
of the ground, assistant H. L. Whiting was directed to make a plane-table
survey of that part of the island, and assistant R. D. Cutts to run a line of
levels. At the instance of assistant Ferguson, I further directed a plane-
table survey -to be made of the northern part. of. the island, to ascertain if
a better site for the base could be obtained there. The first line was, how-
ever, found to be most favorable, and a preliminary reconnoissance, by
assistant Gerdes, showed that. its extremities could readily be connected
with'the main or western shore. The measurement of the base shown in
sketch D was accordingly directed, and subsequently the execution of the
triangulation immediately connected with it'nearly as there shown. As-
sistant Ferguson was aided in this work by assistants J. C. Neilson and R.
D. Cutts. The preparations for the measurement were made between the
18th and 3oth of April, the foundation for.the monument at the northern
end was laid, and the alignment and preliminary measurement. with, a
chain made by the 3d of May, and, on the 5th of June the final measure-
ment of a line of five miles and four-tenths long was completed. The time
occupied in this measurement shows at once the diligence of the party and
the practicability of the site. The apparatus used was. the same, with
slight changes, which 'was employed by Mr. 11assler and his assistants in
measuring the original base line upon Fire island. This of course tends
to make the verification more rigid. Although the final verification can-
not be had until the primary triangulation is brought to this base, it is yet
satisfactory to know that the results afforded through the secondary tri-
angles show a remarkable coincidence in the length of one of the sides as
computed from this base and from the original one, the difference not ex-
ceeding twenty inches in twelve miles.

2. The reconnaissance for continuing the primary triangulation from
Mr. Hassler's work southwards was commenced by assistant Ferguson in
March, and carried to within about six miles of Annapolis. The scheme
of triangulation then laid out has been found generally lpracticable.
The triangulatiorst from the ends of Kent Island base was commenced in

July,and seven primary and one secondary station have since been occupied.
They are shown in sketch D by the mark (o), and are connected .by the
stronger lines. The area included in the triangulation is four hundred and
twenty square miles. The number of points observed upon from the
different stations, including the secondary as well as the primary points, is,
from the first 17, second 7, third 4, fourth 5, fifth 10, sixth 16, seventh 6,
and from the secondary station 3. At two stations observations for
latitude and azimuth were made. The number of observations for time
was 84, for latitude 1.342, and for azimuth 36. Throughout the season,
Mr. Cutts has assisted in the astronomical observations and calculations,
and Mr. Neilson in reconnaissance and other general duties.
The instruments used have been the second size (two feet) Troughton

theodolite of the coast survey, and a Troughton repeating circle.
The season has not been generally favorable to work, but the progress

already made leaves only five stations to complete the intended connexiozi





Sketch D. illustrating the progress of the Survey of the Coast in Chesapeake Bay & its vicinity in 1844.
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with the Kent Island base. When that is done, the work executed by Mr.
Hassler and his assistants will be included between two bases of vew'
ification, about three hundred and thirty miles apart, and between which
the survey will be nearly or quite complete, reaching' from Maryland
to Massachusetts.

3. A .reconnoirsaince has been in, progress for connecting Washington
with the present primary triangulation from lines near Baltimore ornear An-
napolis, for extending the present!work southward, and'for carrying it along
the Potomac river. This has been'executed by Lieutenant Henry Prince,
of the United States army. The conclusions already arrived at will be
put to the test of a closer examination when 'the season is more advanta-
geous for such work. They render it probable, however,- that this con-
nexion will be by no means difficult. I would here acknowledge the kind
and liberal communication, by J. H. Alexander, Esq., of Baltimore, of the re-
sults of a reconnaissance made by him for the triangulation of the State of
Maryland, during partof which Mr. Hassler and he made their explora-
tions together, and interchanged viewer.

4. A' secondary triangulation, intended to furnish points sufficiently
near together for use in the plane-table surveys, was commenced in May
last, neaIr the head of the Chesapeake, at a point on the Northeast river,
where the plane-table work of last year was discontinued.

Application was made to the War Department for'the detail of officers
of.the army for service upon the, work, in conformity with the direc-
tions of Congress; and this triatiguia..an was intended for one of these
parties. As it was some- time before the arrangements necessary for the
transfer of officers already engaged in other duty could be made, Assistant
Theodore W. Werner was sent to begin this work. It continued under his
charge until the latter part of June, when it was assigned to Captain
Joseph E. Johnstone, of the United States topographical engineers; and
with occasional intervals, produced by his illness, it remained under his im-
mediate charge during the season. He has been assisted by Lieutenant
Benjamin, United States army; and Mr. Werner has generally acted under
his immediate directions. The party was transferred to the outer shore of
Cape Henlopen at the close of July, to avoid, as far as practicable, the ill
effects of the unhealthy location of the work, and returned to the bay about
the middle of October. It has thus occurred that the responsibility of the
first part of each of these triangulations has fallen upon Mr. Werner. The
progress of the work upon the Chesapeake is shown in sketch D, near the
head of the bay. It covers an area of 95 square miles; and 29 stations
have been occupied. It has made progress since the sketch was furnished,
and will prepare the way for a plane-table party in the spring.

5. The plane-table surveys in progress this season upon the Chesapeake
extend on the western shore nearly from South river, below Annapolis,
to the junction with the previous work, which crossed the neck of land be-
tween the Delaware and Chesapeake-those portions of the shores where
the secondary triangulation afforded sufficient data for the plane-table par-
ties having been selected for their operations. One of these was in the
neighborhood of Annapolis, where assistant F. H. Gerdes began his work
on the 20th of April. The progress of his plane-table survey is shown on
sketch D. Sheets, numbered 1 and 2, have been completed, and number
3 has been commenced, including on the southwest parts of the West and
South rivers, and extending northward and eastward beyond the Magothy.
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Tr ' a work a tertiary tliangulation (shown ill the sketch) was added, tofun .x points for the topography not immediately on the shore of the bag;.The area included in the plane-table work 'is about 51 square miles,-thelength of shore line 'surveyed 150 miles, and of roads about 41 miles. lThe
area within the triangles which have been computed is about 68 squarewiles, the number of stations occupied thirty-one, and of points ob-
served upon thirty-nine. The work was interrupted during one month bythe illness of Mr. Gerdes; and more than a fortnight was devoted 'byhim 'to reconnaissance for the -nain triangulation.

6. It has already been stated that the western part of Kent island, on
sheet No. 4, was surveyed in the spring, by assistant H. L. Whiting.

7. The plane-table work on sheets Nos. 5 and 6, 'extending from the
mouth of Bush river northward, and -from the mouth of the Patapsco
westward, was commenced by assistant George D. Wise, on the 1st of July.The first sheet takes in Poole's, Spry, Carroll's, and Mullen's islands, tandthe mouths of Gunpowder, Middle, and Back rivers; the second includesthe shores of the Patapsco to Baltimore. The area surveyed is thirty-five
square miles, the length of shore line twenty-two miles. This party 'has
not suffered from sickness during the season, though it has carried on the
work in this quarter from July to the present time. A small vessel hasbeen hired, for facilitating the operations.

8. The plane-table survey near the head of the bay, sheets Nos. 7 'andS, was commenced by Mr. J. J. S. Hassler, in October, and considerable
progress will be made in it before the season closes.

9. The hydrography of the Chesapeake was commenced on the 1st of
June, by a party detailed for duty in the survey by the Navy Department,tinder the command of Lieutenant George M. Bache, United States' navy,previously attached to the party of Commander Gedney. 'A vessel washired for their use until the Nautilus, which had been loaned by the surver
to the revenue service, could be restored. In July, the party was sent to
execute the off-shore work south of Cape Henlopeot, as already stated,and
returned to the Chesapeake about the middle of October. The work was
commenced with the harbor of Annapolis and the adjacent roadstead, andcontinued up the Severn river into Round bay, and northward, from
Thomas's point to a point on Kent island north of Bloody point, line
a b of sketch D., It will probably reach Bodkin point, at the mouth ofthe Patapsco, before the close of the season, covering an area of more than
one hundred and fifty square miles. This party has co-operated with. theland party of assistant Gerdes, at work in the same quarter, receiving the
trigonometrical points and shore line as determined by him. The amountof work done, and the manner in which the changes from this part of thework to that outside the peninsula were made, have been highly satisfac-
tory. Nearly all the materials for a chart of Annapolis harbor and roadswill be prepared this winter; and if adequate means are granted to pub-lish the current work, without neglecting the accumulations of past years,the chart may be issued within the coming year. This harbor, before the
use of ice boats at Baltimore, was frequented, during the winter, by vesselsof the largest class, is still occasionally used by them, and is much resorted
to by, coasters in heavy weather. Nineteen feet of water can be carried
up the Severn' river into Round bay. There is an anchorage for -men-of-
war from four to five miles southward and eastward of the city of Annap-olis,-in from five to seven fathoms water.

J '1
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V.-THE COAST OF NORTH CAROLINA.

It has not-been practicable to commence the measurement of .the, base or
the triangulation there during the past' season ; but. if the appropriation per.
mits, the work will be commenced in the spring., The measurement of. a
base line is the most expensive operation of the. survey. inproportion;to
the time occupied; and with an appropriation of 20 per cent. less than that
of the preceding year, -we have had to bear the entire expense of one; of
the two bases measured within the past year,,and part-of the expense of
the other.

VI.-THuE COAST OF THE GULF OF MEXICO.

Measures have already been taken for beginning this-work on, the-coast
of Louisiana, Mississippi, and Alabama, by the requisite minute' reconnois4
sance, and it iwill -be prosecuted as vigorously, as any other partiof the work,
should the necessary appropriation be granted. The party intended for the
prosecution of. the work will be in the field before the close of December.;

VII.

1. The determination of the differences of longitude of points on our coast,
and of different European observatories, is in progress, by thetcomputation
of observations already on record, and by new observations,.including those
of occultations, moon culminations, and by the :exchange of chronometers.
We shall ultimately be able to presenta body-of results, from theicalcula-
tions of older observations, and from new data, of great value to the work,
and creditable to the science of the country. Tche observations at Cam-
bridge will be furnished by W. C. Bond, Esq., those: at Philadelphiaby
Professor E. 0. Kendall, and the calculations are in. charge, of Sears C.
Walker, Esq., of Philadelphia. Mr. Walker's report shows;that consider-
able. progress has already been made in the reductions committed to him-
five out of nine classes of astronomical phenomena brought. to bear upon
the longitude of a central point. connected with the survey being completed,
embracing the results of seventy-two different observations. Professor
Kendall has already furnished interesting approximate results.of obsirva-
tions. with an Ertel circle for latitude, and reports progress in the other
part of his work. Mr. Bond has reported the results-of occultations and
moon culminations observed by him in 1831, 1837, 1839, and 1840, and
calculated by Professor Pierce, of Harvard University, anid is preparing a
report on the results. of the exchange of chronometers by the steam vessels
between Liverpool and. Boston-

2. As part of a system for checking computations of observations in the
survey of the coast, it was determined to have a separate set of calcula-
tions made by scientific men not otherwise' connected with the work. A
beginning merely of. this system has been made by the computations by
Professor Stephen. Alexander, of Princeton, of the latitude' of Brooklyn,
from the observations of last. spring.' The azimuths observed by 'me
during the season.are in the same hands..
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VilI.-CALCULATIONS, DRAWING, AND ENGRAVING.

1. During the last winter, the parties who had been~in the field the pre-
vious summer and autumn.were chiefly occupied in calculating their ob,-
servations, and completing or making drawings. The draughtsmen in the.
office were employed on the maps-of assemblage and record, and in pre-
paring the sheets of the map of Long Island sc and for the engravers. .The
reduced drawing of this map has been completed, and that of Delaware
bay and river, and of the approaches, has been commenced.
Four sheets of the map of New York bay and harbor, and of the en.

virons, nearly completed under the direction of my predecessor, have been
published, and one hundred and sixty-nine copies have been distributed,
under authority of the act of Congress. The number of institutions entitled
to these maps in the different Congressional districts, whose Representatives
have signified their wish to receive them, exceeds the whole. number which
we. are authorized to present to foreign Governments, departments of -our
own Government, and to literary and scientific institutions at home -and
abroad. Moreover, no provision has been made for furnishing the charts
to the Navy Department, for our national vessels. I would therefore re-
spectfully suggest that application be made to Congress, to authorize the
further distribution, to literary and scientific institutions, and to associations
connected with commerce and navigation, of five hundred copies of the
maps and charts published at the office of the survey, and the supply to the
Navy Department of the number required for our national vessels. The
maps just referred to will be for sale in the principal cities upon the sea.
board, under the same act of Congress, in the month of December or Jan-
uary. The price affixed to them by the Treasury Department is merely
sufficient to cover the cost of the paper and printing, and cannot interfere
with their general use; it is lower than that of the British Government
charts, and quite as low as that of the French.
The small map ofNew York bay and harbor, on the scale of a (about

a mile and a quarter to the inch,) will be ready for publication about the
1st of January next, and will be issued soon after.
The first sheet of the southern shore ofLong Island, on the scale ofa

is now nearly completed.
The engraving of the three sheets of Long Island sound upon the scale

just given has been commenced; the outlines are upon the copper, and
some progress has been made in the lettering.
One sheet of the map of Delaware bay and river is also in outline upon

copper, and a-portion of the soundings are engraved. This map will in-
clude in three sheets, on a scale of S the river and bay, with the ap-
proaches, and as high up as the head of tide at Trenton, New Jersey. It
is arranged so as to take in the Five-fathom bank off Cape May, and the
Hen and Chickens and indian River shoals off Cape Henlopen, and will
present a continuous map of the river to Philadelphia.
One of the detached maps of the harbors of Long Island sound is ready

for engraving.
Charts of seventeen harbors and anchorages in the sound were.prepared

by the party under the charge of Lieutenant Commandant Blake, while stir-
veying in that quarter. Some of these places are of importance as harbors
of refuge for coasting vessels, and others on account of the commerce of
the towns upon them. The charts are accompanied by sailing directions.

16
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The hydrography is complete; materials for topography are in the office,
and the 'work of reduction, or'rather'of revision and preparation for en-
graving, has already been commenced. It must be obvious, however, that
this can advance but'slowly, if the means for its execution are to come out
of t die'oidJriary anijual appropiRatione, so' as'io advadce' only hin relative' pro-
portion to its' importance whehn compared' with the other parts of the 'work.
On this'kind of wok' the contract systeri' might'readily be tried, and its
results in'refeience' o' minutely accurate topographical and hydrographical
work observed. oa'hydrogr' hical
The office of the survey at Washington wvas, until May last,'under the

immediate charge of assistant C. M. Eakin, and since then, comprehending
the w'holeperiod of mny absence in the field, has been under that of Iieu-
tenait''A A. Hiiumphreys, of the'United States topographical' engineers. A
new distribution of duties and of work in' the office was made in the spring,
and has led to' a' very considerable increase of efficiency, especially il the
engraving department. The proof sheets, which have been from month
to month transmfitted'to me, have exhibited an amount of work done' within
the last'six months, exceeding so much the calculations based' upon a pre-
vious period, that I am now almost prepared' to find the 'execution of the
maps in the office an economical arrangement. That' it leads to the system
and accuracy altogether indispensable in 'such work cannot be doubted.
A definite opinion, can, however, be formed better after the'trial of 'a full
year. In estimating it's advantages, it should' be remembered that the en-
graved plates belong to the Government, and'that any number of impres-
sions 'can'be 'taken off when and as required, at the mere cost of the press
work and paper. 'The details of the engraving department have been un-
der, the iinmediatei'charre of assistant John Farley.' Assistant F. H.
Gerdes was occupied in the ieductiqr* b6f the map 'o'f Long Island sound
until'h'eto'ol"the f May'Assistant M.'C. Fa6irfax'has'been employed

incmiscellaieous'*orkconnected with the rhaps of record'and assemblage,
and especially' with' the projections for and reduction of the map of _Dela-
ware bay' and'river.,, Mr. B. Gluck, 'draughtsmati 'to' Lieutenant Coril-
mandant Blaike's par'ffy, has also been employed 'in the'office since October;
and Mr.'D.' H. Burr was temporarily employed from June to August last.
Lieutenants;C. P. Patterson and Joshua Humphreys, United States navy,
have been, engaged during the summer in arranging "and finishing the
charts heretofore deposited in the' office by Commander Gedney, United
States navy.

With all the'assistance to be derived from the organization above referred
to, from the very effective labors of Lieut. A. A. Humphreys and assistant
Farley, and from the employment of such additional persons as our means
permit, experience has rendered it certain that 'we cannot publish the ac.
cumulated, materials of past years without putting aside the results of the
present. The remedy for this I'purpose presenting in another part of my
report.
The two mechanicians have been engaged chiefly in the repairs of in-

struments, which, if done elsewhere, would probably have'cost more than
thee amount of theircompensation. On this head I am collecting' data to
form a just conclusion.
The amount of work thus accomplished in'the survey of the coast, an'd

in connexion 'with it, hais`required the diligent co'-operation of all the

3



parties concerned, and afft'rds the best'evidence of uccesshl exertion on
The civil assista'its hei'dto'foi'eexnployd.' 'ippo tie.stLrvey have all qnretained. 'Application, was made a the dbeginning'ottle.ieas for ttail' of'six.officer'oftheary, under the special provision' of. tl'e"ic fCongress, for duty on the work, and five were detailed in consequence.Thre duties assigned to then' hiave been readyy stated. he n Oiber'ofnaval prties has' been increased from two o four.
It has required close economy to sustain the necessary expenjilires ofthe parties, thus increased in number, wvith, an appropriation reduced' byone-fifth in anibou.Lt. roni the co'm arson of the! expenditureswi'th thie6stiniates, I am, however, encouraged to' believe that, with the 'aid 'of'' abalance from the,'appropriation of the previous' year'e shall be' able toexecute the work marked out, without niatelially distLrbing the presentarrangement. More than once, however, I have had occasion.to regretthq unhvoidable decrease efficiency of a party, by'thie necessaryydecrease in its expenditures; and I am satisfied ihat trime ecOComy, the'yielding of results proportionate to means expended, would be'consultedby'a more liberal scale of appropriation.The survey haslof st within the past year, by death, (October 12, 1844,)the services of assistantt Hugo' ]L. Dickins, who had been connected withitjfor ten years, and'had earned a! most desirable reputaion ,by the faith-ful aind able discharge of his duties.
IX. The present coimdition of the work will admit of'the follo'irngai-

rangemenents for its progress during thenext year. 'thefield operatonsare referred to, as before, in geographical 6rder, beginning at'the eastWard.1. In the eastern section, the' primary triangulation, may betended asfar east as Nantuckeit, and north as Cape Ann, and the &ine6L ioh with theeastern base may' b completed. The secondary triahgulatibn mray be ceari-ried, through Martha's Vineyard sound' around ape ,Cod, into- Cape Codbay. The tbpog aphy of the shores, and the hydrography of'Abihzzard'sbay' anid of ihe Vineyard ound,tnay b'& nearly or quite com-leted..9. In the next section, (.from Narragansett bay to New Tork .b'ay, andthence to'the capes of the Delhware,) iii which the triangulation and to-pography generally are completed, further magnetic observations for h:charts of tho harbors-of the sound,and further Absexvation' of the cur-rents in the i4ew York bay and harbor and the adjoining bays, may be"made. Observations on the gulf stream, of first importance to the mnarin-erapproaching Aineric'a, may bemade off the coasts ofMa'ssachusetts, NewYork, New Jersey, and Delaware.3. In thie'nex't. section southward, the secondary trianghilation on theoutside of the eastern''shore of MIaryland and Virginia, the topogpaphkfrom Cape Henlopen southwards, the hydrographysouth of Indian river,in shore and off shore from the limits ofthe previous section,mayb*iII'progress.
4. On theCh'esapeake, the connexeion of Mr. Hassler's work with thebase of'verificftion on Kent island may bec6tpieted, the pinary'tf' Ah-gulation may possibly be pushed belowKeit island, thesecondary fria-'gulation may be extended southward, and the topography of''tth& eastiftz'and western shores to the litiits of the trianghlatiori "be'' nearly' or quitecompleted; the hydrography may be carried' heavily to the head'of'th6i ba'yand up the Patapsco into the harbor of Baltimore.

I18
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.. itn Nqrth Carolina a base line may be measured, (if not previously
done) ,t4e reconnhoissanbe for the primary triangulation extended, and the'
trian~g.Ultio! itself be coinrenced. "'i1 .

6. Thv operations shown by the retonnoissance in Louisiana, Missis-
sippii apd XAl b"aa, to be desirable, miay be commenced.

7. Thfwpro'per 'wbrk' ii'i the'oflice would be-
1st. The reduction and projection of the observations of the year, and

the preparation of such results as are complete in themselves for ihriniedi-
ate publication.

2d. The commencement of the reduction of the inap of Buzzard's bay,
and the engraving of a separate sheet of the harbors of New Bedford and
Fairhaven.'

3d. The reduction and engraving ot the approaches to Delaware bay,
for the map of the bay andt river.

4th. The preliminary reduction of the upper section of the Chesapeake,
and its-final reduction and engraving, wheii the primary triangulation. is
commenced.

5th. The reduction and engraving of . chart of Annapolis harbor, the
adjacent roaidstead, and the Severn river, to Round bay, inclusive.

6th. The reduction of the work on the Patapsco.
The work just referred to would occupy nearly the whole force which

we have in the office, with the assistance of the field parties, in the reduc-
tion of their work. Our present force is hardly more than is necessary to
keep pace With the work of each year. The interests subserved by the
survey of the coast would. be materially benefited by putting forth every;
year such results as are complete in themselves, or even approximate re-
suilts, noting them, however, as such. It is also important as a means of
spreading useful information, and essential to a healthy condition of the
wvork itself, that every result of observation be published as soon as prac-
ticable after it has been obtained; and this might be done without much
expense every year. Entire publicity would thus be given to every part
of the work.

S. In the way of what fias been stated to be the proper office worL for
the year, and in the way of the publication'just referred to, there stands a
large amount of useful materials, the accumulation of past years, in part
quite ready and in part nearly ready for publication. Among these are
data for the publication of maps of the coast from Point Judith to Cape
Henlopen, including Long Island sound and the coast of New York, (the'
southern shore of Long Island,) of separate charts of the chief harbors
and anchorages of Long Island sound, of the coast of New Jersey, and of
separate charts of the harbors of refuge upon it, of the Delaware bay and
river to the head of navigation. These materials should be put-in shape
and published before the current work of the year can. be approached. A
moderate 'increase of appropriation for the work, beyond what is required
to keep .it in progress, would enable us to publish gradually the valuable
maps and charts just referred to.

if we. were thus supplied with the requisite means, while satisfactory,
progress would be made it the field work, Wve should'be able to spread be-
Wore the' country, in rapid succession, a mass of useful matter, which other-
wise must remains unworked for some years, and at the same time to keep
pace in our publications with the observations. In the early beginning of
a work,.such a system is either impracticable or exceedingly difficult of ac
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complishment; but after, the work has made a certain progress, it becomes
comparatively easy. JResources have beell created, ana results mltip y
in an increasing ratio. What was, perhaps, untavoidably fagiritay in
the beginning, becomes systematic. If enabled. to execute such'a plan for
a fewv years, I could answer with some degree of accuracy the often re-
peated question, of how long a time it will take to complete the survey of
the coast.

X.

'Jrlese remarks are not intended as an introduction to a request for ia
large appropriation, though I sincerely believe that in a work like this,
essentially temporary, true economy is consulted by appropriations which
wvill make its completion speedy. I leave this matter of policy, with all
due respect, to the Executive and to Congress, with whom its final decision
rests, and taking tllat policy, as I find it established by appropriations of
past years. I mean merely to propose that, for the additional work which
I suggest, the appropriation be placed at its former limit. Adequate means
will, I trust, thus be furnished, to render the results already obtained avail-
able to the country, anid to keep up in publication with the' progress of the
vork. With close economy, the field work and the current office work,
as herein stated, can be done for a suim exceeding by about eight thousand
dollars the appropriation of last year, and an additional sum of twelve
thousand dollars, which wVould bring the appropriation to the limit of pre-
ceding years. would diminish rapidly the accumulation of results which I
have described.
The estimate for the continuation of the work during- the next fiscal

year, is (in round numbers) as follows
For carrying on the survey in the eastern, middle, and three southern

sections of the work-
For six triangulation parties - - - - - $39,000
For five topographical parties - - - - - 16,000
For four livdrographical parties - - - - 13,500
For calculations, &c., out of the office - - - - 2,500
For calculations in the office, drawing, eugraving, and publish-

ing of current vork - - - - - 15,000
For instruments, maps, bqoks, &c. - - - - 3,000
For reduction, drawing, and engraving of work of past years - 12,000

100,000

NAWith this appi-opriation, wvhichi does not exceed that of recent years, I
ieel confident that the work marked in outline in the foregoing report
way be accounplised, the field and wvaiter operations be catrried on in the
eastern, njiddlc, and southern sections of the work, and the speedy publi-
cation of the results be secured. It supposes the satile aid which during
the last year has been derived, under authority fronmi Congress, from the
War and Navy- Departments. The atrmount thilus asked is recommended
alfter examination by the. head of' the Treasury D)epartment, and attached
to hiisannual estimates.

While I thus submit an estiminate grounded upon the past pol ic of the
Executive and Congress, in reference to the progress of the survey of the



coast, 1 should be wanting in my duty, if I did not show how the work
might be more rapidly advanced. I feel the more obliged to make this state-
ment, because selfish motives might be supposed to prompt me, as super-
intendent of the work, to desire its continuance rather than its completion.

In addition to the operations already marked out for the next season, a
triangulation to connect the work on the coast of New Jersey with the pri-
mary triangulation across New Jersey, or on the Delaware, may be made
at an expense of about $2,000; a secondary triangulation may be advanta-
geously commenced in North Carolina so as to prepare the way for topo-
graphical surveys and for the sounding parties in the following year--this
with the subsidiary operations rendered necessary by it, would require all
additional sum of $4,000; a reconnaissance of the shores of North Caro-
lina, South Carolina, and Georgia, may be made, to determine the sites for
at least tw6 new base lines; the character of the operations which the coun-
try requires nway be determined, and all of the base lines may be located,
preparatory to measurement-the cost of these operations would be about
$5,000; the reconnoissance on the coast of the-gulf of Mexico might be
pushedd eastward into Florida, at a cost of about $1,500; upon the triangiu-
latioins and other operations in Louisiana, Mississippi, and Alabama, the
sum of about $6,000 may be advantageously expended. The instruments
annl other apparatus requied for these operations will cost about $6,ooo.
The employment of steam vessels instead of sailing vessels in sounding wilt
very much expedite the work; the cost of one vessel suitable in tonnage and
arrangeent will be about $S17,000. The engraving of the charts of the
harbors atid anchorages of Lonlg Island sound, in -New York and Conntec-
ticut, inay be pushed rapidly forward at a cost not exceeding $2,500. The
calculations, reductions, and drawings,connected with the additional work,
will require about $3,000. Thus the immediate benefits of the survey
may be extended to nearly every part of our coast in a very few years,
and a beginning of those benefits at once realized, at an additional cost of
not exceeding forty-seven thousand dollars. These operations form part
of the general system of the coast survey, and their cost cannot be dimin-
ished by postponing then.
The scale of the work- being thus expanded, arrangements of the par-

ties, in reference to the division of labor, become practicable, which are
impracticable while the work is oni a smaller scale ; and the division of la-
bor must lead to economy as well as to rapidity of progress. It will thus
occur that, with a very moderate increase in the civil force. and in the aid
required from the army and navy, the survey may be at once carried to por-
tioTjS Of our coast which, by the present scale of' appropriation, cannot
soomi be reached, and its completion within a reasonable titne tmjay be ret-
dered certain.

Very respectfully submitted, by
AIEXANDER D. BACHE,

Superintendent bSuruey of hel Coaist.
To the Hon. GEORGE Al. BIBE,

Secretary of the Treasury.
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Letter of Lieutenant commandant George S. Blake, United States
navy, assistant inte survey ofte coa8t, relatingto a new,chann'd
iinto Delaware Bay.

SCHOONER GALLATIN,
Philadelphia, January 11, 1844.

DEAR SIR: Inreply to your letterof the 6th instant, relative. to the re-
cent discoveries made in the Dplawvare bay by the parties of. the coast
survey engaged there,. I beg to say, that ourccharts showa perfectly safe
and direct channel, practicable for merchant vessels of the. largest size, at
low water, anid, when the tide is two-thirds up, fpr. frigates, to the west-
ward of a narrow dangerous ridge, about fourteen miles long, running
through the middle of the bay, called upon the old charts Toe Flogger, or
Folger, and where no channel has heretofore been supposed to exist.
The advantages of this discovery to the commerce of Philadelphia, as

well as to the naval establishment there, when this channel is properly
buoyed, must be very great. It is somewhat more direct than the main
channel; and1 am informed that in winter,when the navigation of the.
bay is obstructed by floating ice, this channel is generally perfectly clear.

Another important fact is, that the channel,,for its whole length-nearly
fourteen miles-may be regarded as a good harbor in northeast gales of
wind, the sea being entirely broken from it by the Toe Flogger shoal.
Heretofore, pilots of vessels bound tip the bay hrve, in the night time, or
thick weather,frequently entered this channel, and,not knowing that they
could pass through it, have run back, and, sounding the southern extent of
Toe Flogger, entered themait channel.

Other discoverieshave been made in the Delaware of much importance.
Among them, three channels over the" ridges of Cape May," which, when
buoyed,will be of very great utility to the great and increasing coal trade
of Philadelphia, as this track has heretofore been regarded practicable for.
vessels drawing but nine feet, and then only when the tide was at half
flood. The channels alluded to are, at low water, perfectly safe and di-
rect for vessels drawing thirteen, seventeen, and eighteen feet.
A dangerous shoal, heretofore 'known to but few,.if any, of the pilots,

lying very near the main ship channel, having but eleven feet water upon
it, has been traced out.

I should add, that there is no chart extant of the Delavare, deserving the
aule. Thie situation assigned by the most authentic chart to one of the

principal light-houses is nearly seven miles ill error. Many, dangerous
shoals having but few feet water upon them, and upon which numerous
wrecks have occurred, are laid down from three to five miles from the
truth, and the bay is in one part represented as fiftecn miles in width,
wheel it is actually but seven.

Masters of vessels, tinder these circumstances, call know nothing of the
navigation of the bay and river, and accidents very frequently occur frown
the carelessness or incompetency of pilots.
A large packet ship, the Susquehanna, with a valuable cargo in, wvas

recently run upon a shoal, and greatly endangered, by anl intoxicated pilot;
and upon the Brandywine, one of the most dangerous shoals in the bay,
there are, among other wrecks, those of two fine ships, which were both
lost while in charge of pilots of experience.

Very respectfully, your obedient servant
GEORGE S. BLAKE.

A. D. B~cRa, Esq., Sup't of Coast Survey, Washington.
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