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Sir: I have ihe honor to submit, for the information of the Sen-
ale, the accompanying report made to the department by Professor
A. D. Bache, superintendent of the coast survey, showing the pro-

ress of said work during the year ending October, 1847.

All of which is respectfully submitted. ; .

: McCLINTOCK YOUNG,
; Acting Secretary of the Treasury.

Hon. Grorce M. DaLvras; L .

Vice President of U. S. and President of the Senate.

Report of the Superintendent of the Coast Survey, showing the pro-
gress of the work during the year ending October, 1847,

AcanenTicUs StATION, NEAR SouTn Brrwick, Maing,
, November 1, 1847.

Sir: The regulations of the coast survey, requiring a report of
" its progress to be made at this time to the Secretary of the Trea-
sury, to be laid before the President and Congress, I have the honor
to submit, accordingly, a report for thc last year.. The field oper-
ations are gencrally {)mught up to the beginning of October by
reparts received from thie assistants in charge of the several parties,
‘and the progress of the office work is given to the first of Novem-
ber. . At the close of the report 1s an outline of the work proposed
for the next fiscal year, and an estimate of its cost. L
. In successive reports I have endeavored to develope the plan
which I deem most advantageous for the survey of the cosst, on the
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score of due progress, immediate results, and economy. In 1844,
the operations of the survey embraced nine States ; in 1845, thir-
teen, including threec on the Gulf of Mexico; and in 1846, fiftecn.

During the past year, ficld or office work has extended into the
following cighteen, States on the Atlantic and Gulf of Mexico:
Maine, New Ilampshire, Massachusetts, Rhode Island, Connéeticut,
New York, New Jersey, Pennsylvania, Delaware, Maryland, Vir-
ginia, North Carolina, South Carolina, Georgia, Alabama, Missis-
sippi, Louisiana, and Texas, 'The estimates for the next year will

provide for work in every State on the coast of the Atlantic and
Gulf of Mexico. . o

As the work advances in each section the results are collected
and will be published, each separate centre of work furnishing the
same means for preparing preliminary charts, and the survey being
carried on upon the same general plan, and by the same general -
methods in each section.” The whole will finally form a connected
survey of the coust of the United States, and before that time cach
independent centre will yield the same scientific data for maps. A~
base line, data for geographical position, (latitude and longitude,)
for distances between points; for configuration of the shore and of
the adjacent country; for the depth of water, character of bottom,
strength and direction of currents, and rise of tides, are furnished
by the operations of the survey in each and every section, and are
all sufficient for preliminary charts, much more exact than (with a
few exceptions) those now existing. The connected whole will
give the higher clements, which no detached surveys ean furnish,
necessary for the more elaborate computations and results.

In the new sections, this plan enables us to give first attention
to the points which, from their importance, or the want of knowl-
edge in regard to them, most require it. As an illustration, may
be mentioned the survey between Mobile and New Orleans, already
in full progress, the results of which are important, not only locally
and to the southwest, but to all the vast territory of the west which
uses New Orleans and JMobile as its ports. ‘I'his plan, too, reduces
the estimate of the time of completion of the whole work to that
of finishing each scction, for which a few years afford approximate
data, and the number of sections under survey, which must depend
upon the appropriation deemed by the executive and Congress con-
sistent with an economical administration of the government. The
gradual extension of such a work has the advantage of training up
agents to the due performance of its different paris upon the same
general plan, and of establishing a system in the details necessary’
to insure regularity and uniformity and effeetive control of the
whole. ‘ *

Although the app_ropriatc and most valuable results of the coast
survey, are the furnishing of accurate maps and charts, yet there
are striking results obtained from ‘time to time which attest its
‘yalue. In past years, the discoveries of Gedncy’s channel into
New York harbor; of Blake’s channel in Delaware Bay, of Blunt’s,
and of the breakwater, or through channel, on the ridges of Cape-
May, of the new south shoaly near Nantucket, with minor discove-
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ries, were of this class.  The year just ended, has afforded its con-
tributions of the same kind in the examination of the »idge near
Nantucket New South Shoal, in the discoveries of a new shoal
in the channel east of the ¢ Bass Rip,” near the island of Nantuck-
ety and of a shoal southcast from Great Point light, near the same
island, dangers before unknown, and to be cm‘cfullx avoided by nav-
igators, and in the discovery of a (loptll of watcr in the channel at
the entrance of Mobile bay of 204 feet.” The first discoveries are in-
portant to the forcign, West India, and coasting trade; and the lat
ter, ot only to Mobile, but to the southwest generally.  Particu-
Jars in regard to these discoveries are given in connexion with the
progress of the work in a subsequent purt of this report. _

In pursuance of the plan so repeatedly sanctioned by the execu-
tive.and Congress that I am bound . now to consider it the settled
policy of the survey, I stated last year, that six sections could be
put under survey according to the modes then in ute, for about one
hundred and fifty thousand dollars per annum, with the addition of
such sums as were required for general items of expenditure, such
as the cost of instrumentsy the purchase or hire of small vessels,
office expenses, and the like. Furlhqr, that the use of steam in the
hydrographic part of the work, which was absolutely called for,
would add somewhat to this cost, though economical, as returning
many times its additional expense in accuracy and amount of work.
The estimates for the present year included the sums required for
preliminary operations in two scctions— South Carolina, and Geor-
gia, and Tezas; and those for the next include the proper pro-

ress in these sections, and preliminary work on the coast of Flor- .
1da.  An estimate for the expense of one steam-vessel was made
last year; and although the late period at which that vessel was
received prevented a full scason’s use, yet it was })Iain that the
advantages to be derived had not been overrated. During the
next year, I propose to use the opportunity afforded, by the transfer
of some of the revenue marine steam cutters to the coast survey,to
test the advantages of the use of steam as fully as circumstances
may permit. ‘ , '

At'the close of the fiscal year, the work in its different branches
will be found to be at least as fir advanced as I promised in my
last report. ‘ ' :

The number of sheets of maps and chartsnow published, is six-
teen; and, during ‘the rémainder of the fiscal year, at least five ad.
ditional oncs will be published. Bepides these, two hydrographi¢
sketches have been published, and two accompany this report.

I must acknowledge here the liberality of the Navy Department
in its aid, under the law, to the hydrography of the coast survey.
The distinguished heads of the department and of the bureaut
have cheerfully done for us what the law, and their means permit.
ted; and from their aid, the hydrographig officers have derived no’
inconsiderable part of the resources which have rendered their ves-
sels and parties effective. L - :

The aid extended by the War Department, is also gratefully ac-
knowledped.: I e s

The officers of the line of the army withdrawn, from the exigen-
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cies of the military service, from the survey, have shown them.
selves no less distinguished in arms than ‘useful in science. Two
have fallen on the field of battle, and. three have been severely -
wounded. Their career has been followed by their former associ-
ates with affectionate interest. - -

The cheerful codperation of the officers of both army and navy

upon the coast survey, is looked back upon with gratification, and
recognized as one of the main sources of the present prosperity of
the work. C ,
} After stating the limits of the geographical sections into which,
for convenience of surveying, and as having nearly equal extents of
shore line, I have sub-divided the Atlantic and Gulf coast of the
United States, and the nature of the operations of the survey
I intend to give as brief a summary as practicable of the progress
of the past year; then, under the head of each geographical sec-
tion, to state more at large the amount of work done by each of the
assistants and others concerned j then to state the amount of office
work done; and, in conclusion, to give an outline of the progress
practicable in field and office work for the next year, and to pre-
gent the estimates required for its execution.

Dividing the coast of the United States into nine sections of near-
ly equal extent of shore line, to be surveyed as was done in my
report of last year, we have the following sections :

No. 1. From Passamaquoddy bay to Point Judith,
No. 2. From Point Judith to Cape Henlopen.
No. 3. From Cape Henlopen to Cape Henry.
No. 4. From Cape Henry to Cape Fear.
No. 5. From Cape Fear to the St. Mary’s river.
No. 6. From-the St. Mary’s to St. Joseph’s bay,
No. 7. From St. Joseph’s bay to Mobile bay.
No. 8. From Mobile bay to Vermillion bay. .

- No, 9. From Vernillion bay te the boundary, .

The operations of the surveying parties include: ~1st. Reconnois-
sance, general or particular, by which the plan of the work is laid
down, or the stations actually to be used, determined. 2d. Trian-
gulation of different orders for determining the relalive positions
of stations; primary or main, in which the positions are fixed with

reat accuracy, and control the work ; secondary or tertiary, by
which with less perfect meang, numerous points are determined,
3d. Astronomical observations, by which the positions of the most
important main points are fixed upon the surface of the earth. 4th,
Topographical work, by which the coust' line, the position of ob-
jects, and character of ground, and land communications are deter-
“mined, so as to be represented on a map. Oth. Hydrographical
operations, including sounding, determination of the character of
the Lottom, cbservations of tidesland currents. G6th, Magaetic ob-
servations, to give the variation of the compass. ‘

The work executed by the field parties passes to the office, where
computations are revised, and independent computations made,
The field work is assembled and reduced to a scale for publication;
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the maps resulting from it are drawn, engravedy printed, and pub-
lished. . | " ‘ , R '

The annexed table (appendix No. 1) will show the distribution
of the parties in the different sections, during the'surveying scasons
appropriated to each section, for the year ending: November, 1847,
I have included in the table the parties in NortliCarolina actually
under instructions, and by whom work will probably be commenced

before the completion of this report. ' N
"~ The following progress has been made in the ficld:and office work'
in the several sections:

Skerion 1. The primary triangulation has been extended into
the southern part of Maine; the swations in New Hampshire remain-
ing to be occupicd; it is yet considerably in advance of the second-
ary work. Jstronomical and magnelic observations Fave been
made at one station in New Hampshire, and one in Maine. At the
latter, the performance of new and approved instruments has been
compared. 'This important departmeént of the survey has becn put
on a new and more perfect basis within the last eighteen months,
by the introduction of astronomical instruments of a superior class.
Differences of longitude from Kurope, by chronometers, have been
obtained, and astronomical observations for latitude and longitude
at Cambridge and Nantucket. The rcconnaissance for the pri-
mary work has extended north beyond Yortland, Maine. The
secondary triangulutions of Cape Cod and Boston harbar and its vi-
cinity have been completed, and that ncar Plymouth has been com-
menced. The topography of Boston harbor und its vicinity, from’
Scituate light on the south to Nahant Neck on the north, has been
completed. The topography of the soutlern shore of Cape Cod
has been cavried eastward. The '‘hydrography of Boston harbor and-
of its approaches has been completed ; that of the shoals near Nan-
tucket has made considerable progress, The views necessary for
the charts of Idgartown, Nantucket, and the general coast chart,
have been taken, and drawings sent to the oflice. The work in
Boston harbor has been done according to an arrangement with
the commissioners of the Commonwealth of Massachusetts, requir-
ing its completion during the present season, and extending certain
aid necessary lo insure it. : S

All the arrangements for the immediate reduction of the work in
Boston harbory and the preparation of manuscript maps to be de-
livered in the spring, are nade. i

"The reduction of the chiart of Edgartown harbor has been made,
and that of Nantucket is nearly completed. ‘ Lo

The reduction of sheet No. 1, of the castern series of coast charts,
from Poing Judith to Cape Cod, (to be completed in three sheets,)
has been commenced.  The eagraving of. the chart of Edgartown
harbor is nearly completed, The chart of the harbors of refuge of
Holmes’ Hole and Tarpaulin cove, (Martha’s Vineyard sound,) has
been published. . ‘ ‘ ‘ o

SrctionII. Verification work required at one station,in connection
withtheprimary triangulation, hasbecn made. Observations for dif-
ference of longitude by telegraph have been successfully made; and
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Washington city, Philadelphia, and New York, are connected by this.
 nove! and ‘exact method, which in many cases will be an important
aidin geodetic operations. Verification work of the hydrography in
Long Island sound. and at -the entrance to Delaware bay, has been
made, and some filling up required by the off-shore work within
the limits of this section and No. I, has been commenced. .
Observations of tides and currents have been made in Long Is-
“land sound and Delaware bay. - Buoys have been placed, by request
of the Fifth Auditor, in Delaware bay and river, and the positions of-
those placed by the collector of New London have been deter-
mined. The system of coloring buoys according to certain general
rules, denoting the purpose for which they are placed, and the side
upon which they should be passed, has been introduced upoﬁ the
Delaware, and extended to the New London district. It 'will be
employed certainly in adjacent districts, and, if adopted generally
and carefully cxecuted, will prove a great convenience to naviga-
tors. The cxtension of off-shore soundings in the limits of this
and the next section has been commenced. : R

A new reduction of the chart of New London harbor, from the
topographical survey of the last season, has been made. The
charts of Huntington bay, of Bridgeport, and Black Rock harbors,
and of the anchorages of Cawkin’s Island, and of Captain’s Island
east, and Captain’s Island west, (Long Island sound,) have been
prepared for engraving. Additions have been made to the off-
shore chart from Cape Cod to Cape Henlopen. The drawing of
the western sheet of Long Island sound has Leen nearly com-
pleted. The drawing of two sheets of the south side of Long
Island has been nearly-completed, as far as the materials for them
are in the office. « A reduction of the additional work, near Cape
Henlopen, for the chart of Delaware bay has been made. The
engraving of the-eastern sheet of Long Island sound has been com-
pleted; additional work and alterations required having consumed
much time. , 4 o

Further progress has been made in the second sheet of the same
thart. Sheet No. 2, of Delaware bay and river, has been com-
pleted; and No, 1, of the approaches, is within a few months of
completion. The re-engraving of the NewLondon map is near)
completed. . The engraving of the chart of Bridgeport and Blac
Rock harbor is well advanced, and that of Huntington bay has
been commenced. ‘

The reduction and engraving of the off-shore chart has made’
progress; one of the sheets of Delaware bay and river; the charts
of Syosset harbor, or Oyster bay, and New Haven harbor have
been published; and that of Fisher’s Island sound has been repub-
lished with'additions. There has been, at times, a greater demand
for charts, formerly published for sale and distribution, than could
be met by the number on hand.

Several of the plates have been copied by the electrolype process,
{:reserving‘-the originals from injury, and rendering possible anun-

imited multiplication of copies from a single engraved plate. The
engraving belonging to this scction has been chiefly of work of
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former years, or back work and of verification, and its-completion,
before full results of the work in the new sections are obtained, is
most desirabley and will be most anxiously urged by all the means
in.my power, e ‘ ‘ . . :

Secrion 111 The primary tridigulatfon has been continued
down the Chesapeake, towards the Potomac, which it.will probably’
pass before the close of the season.  Verification work has been
cexecuted at and hear Kent Tsland base.  istronomical observations
have been made at two stations—once near Annapolis; and one at
Poole’s asland,  Mugnetic observations have been made at the en-
trance to the Patapseny and near Baltimore, for the chart of Balti-
more harbor and the Patapsco river.  The secondary- {riangulation
of the Chesapeake bay has been carried on with the primary. The
secondary triangulalion oft Ciape Henlopen has been extended to
the southward, along the immediate shore-of the ocean. The ¢o-
pographical work has employed four parties—one on the Chester
river; one on the Iastern Shore of Maryland, near Eastern bay,
the Wye, St. Michael’s, and Choptank rivers; one. near Eastern
bay and the Choptank, and on the Western Shore, on the South
rivery and one up the bay, in the Sassafras river, and on the West-
ern Shore, from Herring bay to the Patuxent. . o

The hydrography of the Sassafras river has been executed, ‘and
that of the Chester river has been completed, and its entrance
proved to be o fine harbor of refuge. The Aydrography of Eastern
bay, and its rivers, and of the Chesapeake, from the work of the
former seasons, nearly to the mouth of the Patuxent, has been com-
pleted.  The Aydrography off shore, south of Cape Henlopen, has.
been extended south of Indian river. A =chemce of a chart of the
Chesapeake has been prepared, and the reluction has been made of
the upper sheet as far as the final completion of the triangulation .
justificd; the reduction of the hydrography has been carried to the
southern limit of the work executed. The eagraving of this sheet
will soon be commenced. In another season materials will be col-
lected for a chart, on'the usual coast scale, in three sheets, from
the head of the bay to the mouth of the Potomac, and for more
than one sheet of a chart, on a.smaller scale, to embrace the whole
bay, its rivers, and the exterior coast. ‘

The reduction of the second shect of the Patapsco river (its en-
trance) has been made. . The engraving of the upper sheet of the
chart of Baltimore harbor, and the Patapsco river, (in two sheets,)
has been commenced, and has made considerable progress. '

Seerion 1V. The primary and secondary triangulation of Albe-
marle sound’ (North Carolina) has been continued, reaching the
Chowan,and Roanoke, with its stations. Jstronomical and magnetic
determinations have been made at two stations on the sound, and
one near the ocean. The Zertiary triangulation of the rivers has
been continued, and that of the Pasquotank is very -nearly com-
pleted. The topography of the shores of the Pasquotapk is com- -
plete, and the hydrography will soon be commenced.

Dircctions have been issued to the parties who are to take the
field in this section during the scason now commenced, and it is
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expected that the work there, will, in'a few weeks, be in full ac-

tivity, embracing, during the season, all the operations of the sur-

vey and receiving in each nearly its full development. This is the
first scason that-the regular succession of operations has rendered
this practicable - A small.vessel, adapted specia'ly to hydrographi-
cal work in .thig section, has been built, and named in compliment
to the honorzble the Sceretary of the Navy, to whose liberal aid, un-
der th]e law, the hydrography of the coast survey is so much in-
debted. - L :

Secrion V. The preliminary reconnaissance of the coast of South

- Carolina and Georgia has been nearly completed, and the more
minute reconnaissance will be commenced in a few weeks. A site
‘for a base will be fixed upon, and o scheme of triangulation made,
stations establislied, and lines opened, preparatory to the triangu-
lation of the coast between Charleston and Savannah, :

Secrion VIII. A base line has been measured on Dauphin island
at the entrace of Mobile bay; the primary triangulation of Missis-
sippi sound has been extended; astronomical and magnetic obser-
vations have been made at two stations, one at the centrace to Mo-
bile bay, and onc¢ on Mississippt sound. 'The secondary triangula-

- tion has been carried west 1o Cat island and the Louisiana shore
‘near it. The topography of the entrance to Mobile bay, Dauphin
island, Horn island, and Cat island, have been veny nearly com-
pleted. The Lydrography of the cntrance to Mobile bay and of
part of Mississippi sound has been nearly completed, and a hydro-
graphical reconnajssance has been wade of Cat island harbor. In-.
structions have heen issued for beginning the scason’s work in this
section, and will include, during 1its course, all the opcrations of
the survey. © = ' '

The cilizens of Mobile having urgently requested it, a hydro-
graphical reconnaissance of part of the bay will be made prelimi-
nary to the regular survey. A sketch of the entrance to Mobile
bay, showing the channel as it now exists and the increased depth
of water recently found te exist there, is appended to this report,
(sketch E bis.) A sketch of the hydrographical reconnaissance of
Cat island harbor, is also appended, (sketch Il tris.)  Materials are
nearly collected for the entrance sheet of the chart of Mobile bay,
which, according to the projects already made from such, materials
as we can now command, will include, in six sheets, a coast chart
from Mobile biy to the Balize. o
" Secerion IX. A reconnaissance of the coast of Texas has been
commenced from Galveston southward, and a portion of it is so [ar
complete as to admit of beginning the secondary triangulation and
astronomical observations, which have accordingly been directed,

and the paities are now preparing for- the duty., A small vessel

' speciallr adapted to this work has been built.
. Details
the office work, are given in the following pages:

in regard to the operations in the several sections, and to
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SIEECTION I.—IEASTERN SEC.TION.

From Passamaquoddy bay to Peint Judith, including the coast of
Muainey, New IHumpshire, Massachusetts, and Rhode Island.

The survey has made good progress in this scction. In conse-
quence of an arrangement, under the authority of the Treasury
Department, with the commissioners for the survey of Boston bay
and harbor, by which that work was to be completed within the
preseat season, the parties available for this section were chielly
concentrated there,  The field-work is, at this date, so nearly com-
plete | as to render it certain that this undertaking will be success-
ful, and the chart of the bay be produced by the labors of a por-
tion of the parties of this scction, n little more than one scason.
The triangulations and topographical work of the section, gene-
rally, have also advanced castward, and the bydrography of the
shoals ol Nantucket, has been prosecuted duving part of the sca-
son, The revenue steam yesse]l Bibb, having been loaned by the
Treasury Department to 'the coast survey, the progress-of the hy-
drography has been many times that which would have heen made
in u sailing vessel. A dungerous ridge ncar the Nantucket new
south shoul has been examined, and two shoal spots, where the
charts-mark deep water, to the eastward and southward of Nan-.
tuckety have been found. Public notice has been given ol these
dangers, (appendix, No. 3,) and sketckes which will enable the
navigator to transter their positions to his chart, are in preparation
to accompany this report, (sketch Atris.) I append (appendix No,
2) a letter from the presidents of insurance companies, in New
York, relating to the discovery of the new, south shoal, received
after my report of last year hod been presented. o

‘T'he progress of the different operations in this section, will be
given under the difierent heads appropriated to them.

1. Primary triengulation, §¢,—This work being considerably in’
advance of the secondary triungulation, Lamn enabled to devote a
portion of cach season to ficld duty in other sections of the survey,
and to prosceute this triangulation only at such times as the scason

“venders the work most profitable, - One station in Massachusetts,
(‘Thompson’s, at Cape Ann,) and one in Maine, (Agamenticus, in
York county,) have been occupied, the measurements at Cape Ann
being supplementary to those of last year. One smmrmc astrono-
mical station (the Isle of Shoals, oT Portsmouth, N. I1.) has been
occupicd by Captain 1. J. Lee, U, 8. topographical engineers, and’
Tused Agamenticus as an astronomical station, at which to make
comparative observations with the new instruments recently brought
into use in the survey. '

The reconnaisance for continuing the triangulation, has been car-
ried into the counties of Cumberland and Oxford, Maine, by Assis-
tant C O. Boutelle, under my immediate direction, and three of
the points sclected have been . observed upon during the seison.
The sketch of the triangulation ﬁsketch A) shows its plan. The
stations yet unoccupied are joined by dotted lines, and the lines
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joining the minor series of ‘stations, the object of which has been
-expluined in former reports, areless deeply marked than the others:
The triangles are of ggod figure and both diagonals of the quadfi-
laterals joining the main stations are practicable for observation.

The number of primary pointsobserved upon, has been 16; of ad-
ditional pointsaffording buses for the secondary work, 3; the number
of angles independently measured, 315 and 1,450 observations have

‘been made this year -in their measurement. The arca of the poly-
gon, formed by joining the stations observed upon, is 2,204 square
miles, reckoning at onc-third the areas of the triangles composing
the polygon, in which only onc .angle has been measured, and at
two-thirds the arcas of the triangles of which twoangles have been
measured.  The two longest sides of the triangles observed, are
70 and 60 miles, and the shortest 18 miles. ' .

Yertical angtes for height were measured with the 12-inch Gam-
bey theodolite, and with the micrometer of the 30-inch theodolite.
The number of measurements was 126 on 12 points, including three
light-liouscs. : ,

At the Isle of Shoals, the latitude observations were made .by
Captain T, J. Lee, with the zenith and equal altitude instrument
(zenith telescope) referred to in my last report, the time being ob-
tained Ly a transit instrument. Tifty-four sets of transits of stars
were obtained for time, and 120 observations for latitude made, upon
21 pairs of stafs. The method used was that of Captain Talcott, the

. latitude Leing determined by observing differences of zenith dis-
tance of stars culminating within a short time of each other, and at
nearly the same altitude, on opposite sides of the zenith. I men-
tioned in my reyort of last year, that the new catalogue of the
British Association' had given great facilitics in the use.of this
method. By the observations at Thompson’s,it appeared that seven
determinations of the same pair of stars, gave the latitude with a
probable error just equal to the mean probable error of the declina-
tion of a single pair of the stars from the catalogue, sclected for
obtaining the latitude at that station; and hence, thatit is more ne-
cessary to multiply the number of pairs of stars observed upon,
with the declinations as at present known, than to multiply obser-
vations on the same pair. Ilence, the considerable number of pairs
observed upon at the Isle of Shoals. At Thompson’s, the mean
probable error of a single determination, as deduced from a com-
parison of the several observations, was but seven-tenths of a
second of space. ' ‘

At Agamenticus, observations for latitude were made with the
new zenith sector of the coast survey, with a transit placed on the
prime vertical, and with the zenith telescope, just spoken of. The

“observations with the sector, and prime vertical transit, were made
by mysclf, chiefly, assisted at different times by Captain T. J, Lee,
and by Assistants R, II. Fauntleroy and C. O. Boutelle; and during
the whole series of observations, by Mr. George Davidson. Those

~with the zenith and equal altitude instruments, were made by Cap-
tain T. J. Lee, assisted by Mr. C. P. Bolles. The number of observa-
tions, with the zenith sector, was 106 on 37 stars; with the zenith
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telescope, 125 on 20 pairs of stars. The opportunity thus afford-
ed, of a comparison of the instruments and thie knowledge of their
use by different observers, will.prove most valuable to the work.
A pr(viiminnry diseussion of the Jatitude results of the coast survey
the winter before the last, and a more particular one last winter,
satisficd me that u better class of instruments must positively be
introduced.  We had, tried in turn, carefully, Gambey theodolites,
Cof six and ten inchesy and repeating and reflecting circles had also
been used. A twelve-inch Gambey theodolite, two zenith and
cqual altitude instruments. the new zenith sector, and transit instru-
ment for the prime vertical, have been compared this summer, The
results with the zenith instruments, and the transit, have proved
very satisfactory. ' SR :

The zenith sector is by Troughton and Simms, similar in con-
struction to that designed hy Professor Airy, for use in the trig-
onometrical survey of Great Britain, It has a telescope of 45
inches foeal lengthy and 3% inches aperturey a graduated limb of
21 inches radius, upon which the readings arcmade by four micro-
meter microscopes, and three levels attached to the reversing plate
at dillerent heights. The reversing plate is cast in a single picce,
and the object glasses of the telescope, and of the microscopes, are
fastened into projections cast upon the plate turning in altitude,
thus guarding against motion in jointls of truss work or screws,
where many picees are used, and against flexure. '

'T'he portable transit is also by Troughton and Simms; has a tel-
escope of 46 inches focal length, and 2% inches aperture, and the
ys are supported upon massive brass columns, serewed into a stand
also of brass. In connection with the prime vertical observations,,
made at Agamenticus, were others upon the same stars for differ-
ence of latitude at the Cambridge observatory, by the Messrs. Bond.

The time was obtained by a transit instrument, kindly loaned by.
Major Jumes D). Graham; the observations being chiclly made by
Mr. C. P. Bolles, and Mr, John IH. Lane. The nunber of scts of
transits of stars was 171, c -

One hundred observations were made (by me personally) on the
pole star, near its greatest clongations, for azimuth, with the thirti-.
inch theodolite of the coast survey, and 75 onthe elongation marlk,
in connexion with the observations on the star, The number of ob- -
servations on the same mark,in connexion with the stations of the
survey, was 52, The time at which the pole star atlained its
greatest clongation, enabled me 1o dispense frequently with the use
of the mark, by obscrving directly upon the heliotropes at the sta-
tion points. : ' T - o

Determinations of the magnetic variation, dip, and intensity,
were made at ITull, (for the chart 6f Boston harbor,) at the Isle of
Shoals, and for variation and intensily at Agamenticus, by Captain
T. J. Lee; the dip at the last named styption was observed by Assis--
tant R. II, Fauntleroy. The instruments used, were those referred
to in ‘my former reports. A new: circle, by Barrow, was em-
ployed at Agamenticus. R

The other operations of the party under my charge, and of Cap-
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tain Lee, when detached from me, will be mentioned under the
head of sections IIT and VIIIL, o ,

‘D.uring‘,the winter the computations of the field work of the pre-
ceding year were made, and the observations copied; so as to du-
plicate them, o : :

At the astronomical station at Nantucket, important as the south-
ern extremity of the longest arc of the meridian which can be de-
termined on the. New England coast, astronomical observations
have Leen continued by William Mitchell, Esq., and his assistant.
During the year 155 culminations of the moon, and of moon culni-
nating stars, have been observed; 5 occultations of stars by the
moon; 93 series of observations for latitude with the West Point re-

~ peating circle have been made; and 89 prime vertical intervals ob-
served; 160 transits, for time, have also been taken.

The rcsults of comparison of the chronometers of the Boston
steam-vessels at Cambridge and Liverpool, which have been rc-
ported by Wm, C. Bond; Esq., have included, during the year, 62
determinations with 23 chronometers.  Mr. Bond has, also, reported
for use in our computations, observations of 14 occultations, and 46
moon culminations, and has made observations of stars on the prime
vertical, in concert with those observed at Agamenticus.

2. The secondary triungulation of Cape Cod has been completed
by Captain I'. J. Cram, United Statés topographical engineers, de-
tailed for coast survey service to replace Captain Jos. K. John-
stone, detached at the close of the lagt scason for military service.

- Progress has also been made in that of the western shore of Massa-
chusetts bay. The party of Captain Cram took theficld in the lat-
ter part of May; between which time and the first of October, the
triangulation shown in sketch A, was exccuted, furnishing points
for the topograpby of Cape Cod. 'The number of stations from

- which observations were made, was 15; the number of objects ob-
served upon, 41; including 15 stations, 7 light-houses, 17 churches, .
ond 2 academies; the positions of which were determined by 2,366
obscrvations, with a repeating theodolite of 12 inclies divmeter,
constructed by Patten.  The area of the polygon, enclosing the
work, is 283 square miles, The work of this party included, also,
some reconnaissance, in replacing signals blown down during the

Jast winter, and in adding new stations to the triangulation pre-
viously laid out. The heights above tide of 17 stations have also |
been measured, ‘ ' ‘ ' :

3. The seccondary triangulation of Boston larbor was completed
by assistant C. O. Boutelle, and extended both southward and
northward to the limits of the proposed chart of the harbor, fur-
nishing the points required by the plane table and by the hydro-
rraphical parties,  The final conneetion with the primary triangu-
tntinn was also made, Sketch A Dbis, shows the progress of the
work, which includes the measurement on 407 objects, with a six
inch repeating theodolite of Gambey, and upon 80 objects, with
the two feet Troughton theodolite. The whole number of obser-
vations made was 2,626, The work was commenced by Assistant
Boutelle in May, resumed after the reconnaissance for the primary
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triangulation in August, and completed in November. The inter-

vals in a year, almost filled up with field duty, have been occupied

in revising computations made while in camp.,

. 4. Thetopography of Boston harbor, and its vicinity, has occupied
two parties—one a double party, having a chiefand an assistant—du-
ring the whole season, and a third party during & considerable part of
the season.  The survey of the harbor and its approaches has been
so ncarly finished as to render it certain that this will be entirely
completed before the winter sets in. The area surveyed has been
93 square miles; the extent of shore line 208 miles; the extent of
roads, streets, and wharves, 326 miles,  The entire work is shown
upon sketeh A his, where the plane table sheets are numbered from
19 to 26, s

The work upon sheets Nos. 19, 20, 21, 21}, 231, 25, and 206, has
been exceuted since the date of my last report by Assistant H. L,
Whiting, aided by Mr. W, K. Gilbert, The part comprising the
inner harbor of Boston was surveyed between the 20th of October
and 21th December of 1816, for the commissioners bf Bosto « harbor,
and a copy of the survey rendered. It comprised 31§ miles of shore
line, including wharves; 8 miles of roads and streets, and an arca of

31 square miles, The intricate nature of the details, comprising the
wharves of the city and suburbs, may be understood, when'it ig
stated that in determining wharves alone the measured lines amount-
»d to 1,250 in number.  During the winter, Assistant Whiting and
1. Gilbert were engaged in putting in ink the topographical sheets
of Martha’s Vineyard and Nantucket, surveyed during the previous
scason, The party resumed field work on the 20th of May. Since
which time, and prior to October 9th, the work on sheets 20, 21§,

.23, and 23, has been entirély, and that on 26 very néarly, com-
pleted. The topography in the neighborhood of the city of Bos-
ton is very difficult of execution, from the variety of natural and
artificial features to be determined, the number of streams, the bro-
ken character of the ground, the number of rouds, villages, and de-
tached buildings, to be determined. Sheets’ Nos. 19, 20, and 21,

were surveyed on twice the usual scale, and include the shore and
wharves of South Boston, the city of Boston, Charlestown, and the
navy yard, and Kast Boston, Shcets Nos. 23}, 21}, take in the en-
virons of Boston, from the Neponset river, on the south round to
Chelsea ferry, and include the villages of Neponset, Milton Mills,
Dorchester, Newtown, and the city of Roxbury, Cambridge, Cum-.
bridgeport, Somerville, Medford, Malden, and .art of Chelsca. Nos.
25 and 26 include, also, several villages and a varied country, but
with tess ol detail than those previously noticed. The arca in-
cluded in the season’s wark, to the date of Assistant Whiting’s re-
port, is 46 square miles; extent of roads, including railroads, 240
miles; canals, 4 miles; shore line, 121 miles. I have avuiled my-
self of Mr. Whiting’s knowledge of topography and intelligent ex-
perfence, in the use of the plane table, to secure uniformity in to-
pographical details, by attaching other assistants to his party. The
sickness of Mr, Gilbert, during part of the scason, has:proved an
interruption to the work—the amount of which is, howéver, when.
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its nature is considered, highly satisfactory. Sheet No. 23} has

been put in. ink and forwardec} to the office to be transferred to the
manuscript maps there preparing for the commissioners. Assistant

Whiting is now engaged near Scituate, in completing the work in
that quarter, and has instructions to preparce or compile a plan of
the city of Boston for the maps just referred to. :

Sheets Nos. 22} and 23 (sketch A bis) were surveyed between
the 24th of August and 20th of October, by Assistant James S, Wil
liams. The first, includes the chief part of the islands in the lower
bay, and the sccond, the peninsula of Nantasket, The aren sur-
veyed is 8} square miles, and extent of shore line 51 miles.  Mr,
Williams was indebted to Captain Sturgis, of the revenue marine,
commanding the cutter Hamilton, for iransportation, and the use
of boats in his work, and acknowledges in his report the indebted-
ness of the coast survey to that gentleman, ¢ for the interest he
has felt in its progress, and the energeiic aid he has contributed,”

It would be ‘ungrateful not to take this occasion to make a more
general'acknowledgment of the kindness of Captain Sturgis to the
partics of the coast survey, and his aid in forwarding the work
since we have been in the vicinity of his cruizing ground, .

Sheet No. 22 (sketch A bisz has been completed, and No. 24 com-
menced, by Assistant J. B. Gliick—the former has been sent to the
" office to be transferred to the commissioners’ map., Sheet No. 22,
contains the topography fromn the Neponset river to Hingham har-
bor, embracing an arca of 35 miles, an extent of roads of 69 miles,
and of shore line of 54 miles. The country is similar to that al-
ready described, and there are no less than éleven villages or towns
of larger or smaller size contained within it, viz: Milton Mills,
Milton Hill, Railway Village, Quincy, Germantown, Bent’s Point,
‘Braintree Neck, Weymouth, East Weymouth, Weymouth landing,
and North Weymouth, Hingham, and Hingham Plain. The roads
passing through the villages are in many cases lined with dwell-
ings. E ‘

%. The topography of Cape Cod from Hyannis harbor castward,’
was comiaenced about the middle of September, by Assistant Alex-
ander W, Longfellow,. and sheet No. 15 (sketch A) is now in pro-

ress. :

6. The hydrography in’ this section, including the survey of Bos-
ton harbor, of the shoals near Nuntucket, and of Hyannis harbor
and its approaches, has been under the charge of Lieutenant Com-
mandant Charles 1. Davis, U, 8. N.  The hydrographic shects are
numbered 1, 2, 3, and 4, on sketch A, and & on sketch A bis, '

After the date of my report of last year, the survey of the ap-

roaches to Edgartown harbor (sketch A No. 2) was completed,
and that of the harbor of yannis and its approaches (sketch A No.,

'4) commenced,  About the middle of October, the party was trans-
ferred to Boston harbor, and exccuted the hydrography of the inner

-harbor of Boston on twice the ordinary surveying scale, furnishing

“a-copy of the chart (the result of the joint labors of Lieutenant

Commandant Davis and of Assistants Boutelle and Whiting) to the
commissioners of the Commonwealth of Massachusetts. The satis-.
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factc}ry manner in which this work was done, was handsomely ac-
knowledged by Bzra Lincoln, jr., ¢sq.yon behalf of the commissioners.
During the winter, this party was engaged in veducing and plot-
ting the work of the previous scason in Martha’s Vineyard Sound,
Bdgurtown and Nantucket harbors, upd on the Old and New South
shouls, near Nantuckety in reducing the tidal observations at'five
stations in this part of the work, and in reducing and transferring.
to diagrams, the observations of currents. "The usual duplicites of
notes were made and the original volumes bound. The specimens
of bottoms collected during the scason’s work were arranged and
labelled. : o B
Licutenant Commandant Davis was also personally engaged,
under my immediate divection, in carrying forward the discussion
of the series of tidal observations at Fort Monroe, (Old Point Com-
fort,) to include the cffects of the moon’s parallax and declination,
climinating which the fluctuations caused by atmospheric.changes
appear as residual errors. The effect of changes of pressure,and of
winds upon the curve of height is already apparent. While the
accutnulation of these observations cnables us to proceed in the
successive steps of their complete discussion towards a prediction
tide table, the new observations under the immediate direction of
Licutenant Commandant Davis, are made to pass through the previ-
ous stages of reduction, TIavailed myself also of Licutenant Com-
mandant Davis’ personal labors to make a preliminary discussion of
the tide wave in Long Island Sound, the result of which indicated
the necessity for further obscrvations and approximately the places
where they should be made, and such observations were accordingly
ordered. ' ‘
The hydrographic work in Bostun harbor (sce sketch A bis) was
commenced in June and continued in the schooner Gallatin, until
by the transfer of tlic revenue stenm-vessel Bibb to fiie—wonst sux-
vey, about the middle of July, the requisite facilities for work on
the Nantucket shoals had been provided. The necessary repairs
o the engine could not be made until August, thus limiting exceed-
ingly the scason for work on the shoals.  During the short period
when the weather permitted work, the use of the steam-vessel ena-
Dbled the party to make very rapid progress. The results are
reported by Licutenant Commandant Davis, as follows: ¢ My
first object was to complete the examinationiof the ground between
the Old and New South Shoeals; and to determire the extent and
character of the dangerous ridge to the northward and eastward of
the New South Shoal, the existence of which was discovered last
year. It was found that the water. shoals on this ridge rapidly
from twenty-three and twenty-four fathoms, {0 seven, six, five, and in
onc place four fathoms. In strong winds the sea must break here,
and in a heavy gale the destruction of a vessel would be quite as
certain as on one of the shoals.” O ,
¢ After ruuning some lines to the northward of the Old. South
Shoaly I took up the survey of the ¢ Old Man’ und ¢ Bass Rip’ and
. ihe neighboring  channels.” ‘ : ' e
¢ In the channel to the castward of the ¢ Bass Rip,’ a shoal was



61 16

disccvered having only sixteen fuct' of water on it, where two fa-
thoms is marked on the best charts. Another shoal was found to.
the southward and eastward of Great Point light, of some extent,
with sixteen and eighteen feet on it, where the charts give five fa-
thoms. A sketch accompanies this report, showing the positions of
these shoals and of the ridge. Currents were observed on board the
station vessels, and frequent specimens of the bottom were taken,
The great value of the latter will appear when the chart ¢f this
region is finished.” , . '

“The discoveries of the past and present year prove the great
importance of this chart. Those now in the hands of navigators
are ncither accurate, nor sufficiently minute. The coast survey
sheet, as it is projected, will supply coasting vessels with the
means of passing safely through the channels that divide these
dangerous shoals, and thus shorten their route, and will afford the
great flect of West India and European traders, whose course lies
necar the ‘Nantucket shoals, the knowledge requisite to avoid them
without a sacrifice of time, and to extricate themselves when unex-

ectedly involved.” ‘ )

¢ The results of our labor are anxiously looked for; no chart
that can be issued from the office of the coast survey, will be more

enerally serviceable, or excite greater interest. Iyi.can probably
Ee prepared in another season, with the constant employment of a
steam vessel, provided that exclusive attention is given to this
object during the months suitable for working in this exposed
situation.” [ . '

¢ The valye of this chart would be very much increased by a
light of sufficient power on Sankaty Head, The local, and gencral
utility of this light, and the reasons for placing it here, rather than
on Tom Nevers’ Head, or elsewhere, may be reserved for a sepa-
rate report.”? U ‘

The limits of the sounding sheet are shown on sketch A, where
the sheet is pumbered 1.  After closing work on the shoals, Licu-
tenant Cornynnndnn.LD,wis in the Bibb, returned to Boston harbor
to make the deep-sea soundings there, and Lieutenant Maffitt, U.
S. N., was detached to run some lines of soundings in the Vinyard
Sound, (sketch A, sheet No. 3,) and to complete the hydregraphy
of Hyannis harbor and its approaches, which was accomplished by
the 24th of September, (See sketch A, sheet No. 4.) Since that
time, the whold party has been diligently engaged in finishing the
work of Boston harbor for the commissioners; and there is now no
doubt, that, notwithstanding all the hindrances of the scason, the
weather having'been even worse for hydrography than that of last
year, then considered so unpropitions, the work will be completed,

The plotting:of the harbor work has been made to keep pace
with the field work, so that the resulis will be transferred to the
manuscript charts for the city of Boston, and State of Massachu-
setts,as rapidlyas the draughtsmen can work. Provision for reducing
the charts, f'o’:-;.'"cngraving, has also been made. Lieu.enant Com-
mandant Davis’ opinions, founded on observations during the work,’
of the advantages of this chart, are thus given in lus report.



17 = [61

“¢ Ammong the advantages which the coast survey chart of {lis har-
bHor will confer beyond any other, may be enumeratéd the follow-
ing: it will give a complete knowledge of Broad Sound; it will
show the highly important channel into the sound between Deer
and Lovell’s Islands, which has (only very recently) been used by
our largest frigates; it will deline,'some small channels, where
coasting and freight vessels resort in great numbers, and where
bare flats are now marked upon the common charts. It will expose
some hidden.dangers now known only to pilotsi It will give satis-
factory and intelligible sailing dircctions, and will define good
anichorages.” o SR o

1 have already referred-to the advantages obtained by the use of
he steam vessel Bibb, during the small part of the past season when
the vessel was employed. A full season’s work witha steam-vessel
would nearly or quite complete the survey of the dangerous ground
near Nantucket, while sailing vessels will not accomplish it in seve-
ral scasons, The additional expense for that one season is esti-
matedat $6,000, a sum wholly insignificant when compared with the
interests at stakes A memorandum of disasters occuring near Nan-
tucket during the past year, by no means professing to be complete,
and which states that the season has been remarkable for the small
number of wrecks in that vicinity, chronicles the loss, cither partial
or tolal, of 1two brigs, four schooners, and one sloop—a mere tithe -
on which losg of property would have paid for the survey. Selting
aside, then; ull considerations of humanity, for cach of these wrecks
is attended with great risk to human life, if by an accurate chart of

“the region ve could save » single coasting véssel every year, the
survey would cach year pay for itself four.or five times over. If
the “Ceaturion,” lost on the new south shoal, could have avoided
that danger then unknown to the navigator, the mere interest om
~vessel and cargo for one year would have paid for the survey, .

It is proposed to reduce at once the work of this scason on these
shoals and to add it to the sketeh of last year, and print and pub-
lish this, so that the resultsinay be transferred to existing charts.,

Licut. Com. Davis acknowledges the oblizations of the coast sur~
.vey to Commodore Foxhall A, Parker, U. 8, N.,in charge of the navy
yard at Charlestown, to Commander Crowninshield of the Frank-
lin, and to Chas. W. Rand, esq., collector of the port of Nan-
tucket. . : ‘

The views requiredfor the charts of Edgartown, Nantucket and
Iyannis harbors, and for the general coast chart in their vicinity,
were taken by assistant John Farley, and copies of them sent
to the oflice. . : -

As this report is preparing, I have received the melancholy news
of the illness and death of Passed Midshipman,James Foster, U, S.
N., an intelligent and faithful officer of {his party ‘and late master
of the steamer Bibb. The regrets which the commander of the\
R’?rty cxpresses will,no doubt be deeply felt by his fellow officers.

r. Foster’s health having been impaired in coust survey s_crvice,/
lic had been detached and leave of absence given to. visit Europe.

2
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“He was about to sail when seized by the illness which terminated
his life.

SECTION 11,

From Point Judith to Cape Henlopen,including the coast of vConnAc'c.
" ticut, New Yorky New Jersey, Pennsylvanie and part of Delaware.

The field work in this scction has been chiefly of verification and
filling up, and executed by the occasional services of parties tem-
porarily disposable from other parts of the work. - The progress
made in tke drawing and engraving of the back work in this section
will be reported under the head of office work. :

The utility of the channel discovered west of the Joe IMogger
shoal in Delaware bay, by Licutenant Com. George S, Blake, has

. been spoken of in former reports. Not only these viewsare confirm-
ed from an entirely independent source, Judge Marrington of Dela-
ware, but a new view has been opened, showing how little it is
possible to foresee all the ramifications of usefulness ina work like
this.  In a letter addressed to me on the 26th of April, 1847, just
after the publication of the middle sheet of the chart of Delaware
bay, he says—*¢ Your recent chart of the coast survey has brought

" into notice a channel in the Delaware bay and a harbor heretofore

but little known, but which are to be ot great importance to the
coasting trade on these waters. I refer to Blake’s ehannel and
thie inlet laid down in your chart as Simons’s ereek. An inspection of
these soundings will show that this creek and Mahon’s ditch (just
below,) are the only hurbors on the western shore between the
breakwater and Recily island, a distance of about. thirty-five miles,
which vessels in the winter and early spring have to run in con-
staht apprehension of ice from the upper bay, being often com-
pelled by every passing. drift, to return to the capes. The wes-
tern channel is very seldom impeded; vessels taking stcam from

Philadeiphia. consider themselves safe from ice when as low

down as the ‘fbuoy, of the middle.” lce scldom forms where the
water is so salt, and the prevalence of westerly winds usually sets
floating ice frowm above on the other side.” ‘
In a second letter Judge Harrington says: ¢ This copy (of the
the middle sheet of the coast survey chart of Delaware bay and
river,) suggested the idea of an improvement company to facili-
tate communication by steam:oats with Philadelphia, and for the
export of produce coastwise. Such a company has been organiz-

ed and incorporvated; a road is opened from Dover to Donaj a

. wharf is nearly completed, and, in two weceks, a fine stéamer will

be running regularly between Dona and Philadelphin, and also
between Dona and tho breakwater by 'way of Blake’s channel.” ..
The buoys required to mark this channel, provided for by act of-

Congress at the last session, have- been placed under the direction

of Lieut. Com. J. R. Goldsborough, United States Navy, assistant -
in the coast survey. (See appendix No. 4.) :
1. Magnetic observations.—~The magnetic observations; at stations
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in Long Island Sound, have been continued by assistant R, H.
Fauntleroy, by whom the variation dip and intensity have been
observed- near Point Judith light-house; Wateh-hill, near Ston-
iheton; Fort Whoostery near New Iaven; near Sands’ Point lighte
holisey and near West Farms, New York, Twenty-seven serics of
observation for variation (declination) were made on 27 different
days; 15 series for intensity, on'15 different days; and 39 series for
dipy on 10 difierent days. o S

8. Use of the dlectro-magnetic telegraph for @ifferences of longi-
tude.~The use of the telegraph Jines established between Washing-
ton and Jersey City, opposite New York, to obtain differences of.
longitnde, has heenr continned during the present season, and the
attempts to obtain ditlerences of Tongitude, by this method, between
Washington, Philadelphia, and Jersey City, have proved entirely’
successtul,  The arrangements expliined in my report of last year
were found suflicient for the.continuation of the work.  The super-
intendent of the national observatory, Livutenant M. F, Maury,
again divected the co-operation of that establishment.. The obsger-
vations at Philadelphia were under the dircetion of Professor Keng
Jdally and those at' New York under the direction of Professor Elias
Loomis.  The details of observation were arvanged, and the con-
nexion of the different parts seeured, by assistant Scars C. Walker,.
of the coast survey, who was charged with the operation. -

The principle of this method is well understood to consist in
transimitting signals at a known or determined time, froin one tele-
graph statien to another, where they are noted by a time-keeper,
well regulated to the time of the place. The difierence in the times
of giving and receiving the signals, nccording to the local time at
at vach stationy is their difference of longitude expressed in time.

The signals are given at onc of the stations by pressing a key,
whicl causes the elosing of the cirenit. This closing it is intended
shall be simultancous with the ticking of a cloek or chronometer
“at the station.  The cireuit being closed, if the electrical wave or
curreni takes a sensible time to propauate itselfy or to pass from
one station to another, the absolute time of the signuls reachin
the sccond or receiving station is sensibly different from that of
making the signal ut the first or giving station. A coil about the
poles of w horse-shoe magnet, of soft iron, forme part of the cireuit
through which the electrical effeet is transmitted.  Under its infly-
ence the soft iron becomes magnetie, attracting the soft iron bar
(armature or keeper) delicately poised at a determined distance
from the poles of the magnet; the movement of this keeper sets in,
action alocal battery which gives suflicient power to make the dots
and lincs constituting the Morse telegraphic signals. The click of
the keeper of this temporary magnet is compared, at the receiving
station, with that of a clock or chronometer, thus marking the time
at which the signal, made at a known time nt the giving station, is
received. ¥rom thi® explanation, it appears that there is liability
10 error: 1, in the olock times at the different stations. These are
casily exdmined, and the most probable times assigned at cach sta-
tion, thé personal equation for clock correction being determined
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and allowed for, they"‘ma); then be treated as if onl very'smalll

“errors existed. 2. The time of striking the trigger or key, ¢o close

the circuit, may not coincide with the clock beat. e ervor, if

"any, from this source is determinable by experiment; and careful ex-

periment failed to detect a sensible amount. 3. The electiical effelt
inay take a sensible thne to be transmitted, and this may be known,if
othersources of error could be got vid of, by trunsmitting signals from
an castern to a western station, and viee versa; and it may be ren-
dered nullin its effect upon determinations of diffevences of longitude
such alternate transmission, or it may be examined in jts combined by
effect with the next error. 4. That of the sensible interval, if any
exist, between the activity of the coily its action in inducing mag-
netisin in the receiving magnet, and the click of the keeper of this
magnet. 5. The error in noting the fraction of a second as denoted

by the elock. It was perceived that this difference in the estimate

of fractions of a second, rendered the transinission of signals, by

“the beats of a well reguluted sidereal clock, anid their reception by

another sidereal elock, of fittle availy the time falling constantly
ugon the same fraction of the scecond,  The transmission of signals,
by beuats of & mean solar chronometer, and the marking of the time
of reception by a sidercal clock or chronometery carries the frae-
tion of the second over every part of the whole second, and once,
at least, in ten minutes marks the eoincidenee of the beats of the two
time-keepers. By observations of the coincidences, and the mark-
ing of intervals at the same station, the law by which euch observer

cvaried in the estimate of fractions of a second became knowny and,

of course, the ditferences (or receiving personal equations) of  each
observer, supposing them to be constant,  Painswere taken to com-
pare personal equations by all the observers: It turned out, finally,
that this might have been done by transmitting signals; but, then,
to have assumed it would have been to anticipate a result which

ras sought.  The part of the errory then, of receiving signuls from’
error of noting time, was ascertuined numerically, and its value
could be assigned within certain limits in any case.  The inference

is drawn from an examination of this class of personal cquations,

¢ that when the two clocks” (the one by whick signals are given,
and the other by which they are received, both being rated cither
10 mean solar or to sidereal time) “ do not coincide in their beats;
the observers, on the average, set down the fraction of a second of
the signal reccived too small.”  Of the five crrors, then, which T
have enunerated, the numerical values could be assignel] to two,
(viz: 1 and 5,) and one (viz: 2) was insensible,  After assigning
the values in any particular case to 1'and 5, there remain residual
errors, caused by 3 and 4., Now, it is plain that both of theke will
affect the result alike ; that is, will tend to make the time® of re~
ceiving the signal later than it should be by the amount of retarda-’
tion of the wave or current, and by the difference in the time of
its reaching the spiral coil and the click of the Jaecper of the receiv-
ing magnet. But a,comparison of the observations shows a very
small residual quantity having just the opposite sign, the signal
being apparently received earlier than it was given, From this,
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the nullity of both these corrections, 3 and 4, is fairly inferred,
anil the m((‘rcstmg consequences follow, that “ihe telegraphic
method of comparing clocks, distant two hundred miles from cach
other, is free from eivor when thé method of coincidence of beats
is employed, and that the probable error of the longitude, froia this
method, is the same as the mean result of the computed relative
correction of the clocks for the nights of observation.”  An.dnves-
tigation of the probable value of such error shows that, under fa-"
vorable astronomical circumstances, and with due care in the use
of the transit instrument, ¢ the astronomieal difference of longitude,
between any two stations of a trigonometrical -survey, may be de-
tenitined by telegraphic signals, with a degree of precision of the
same order as that of the differences of l.mtmlc,” the.i sinaccuracy
depending upon the sume causes as the deviation of the plumb-ling.
The very interesting and elaborate report of Assistant W alkery,
of which I have thus given the ¢hief conc lusions, will be published
with the other results of the year, It contains, in svp.u‘:\to see-
tions—1, a discussion of the theory of Morse’s telegraph; 2, of the
difliculties in the use of the telegraph, from imperfeet insula-
tion; 3, the theory of the adjustment of the m.ngnels- 4, the theo-
retical discussion of the ervors of the clocks at the (llﬂvrent sta-
“ions is thorovghly made, and equations of condition arve formed for
deducing the most probable errors from the observations; 5, equas
tions of mmlmnn are’ formed for giving the most prnlmblo differ-
ence of ]mwnudo from the observations. Under this head, the mode
ol giving and ru‘vnln; signals is discussed; the csavntnl character
of the method of coincidences is ingisted’ on ; tables of personal
cquirtions for each observer, und cach fraction of lhc second, are:
frimed,, The key-beat and armature-beat in gnmg wrn.lls, are
Sfound not to ditfer. "The corvection for time of transimission of
electrival effeety or eirenit time,” and for the wrisnture-beats of
the reeciving maguet, are v\phunod, and the whole of.the physical
cirenmstances are expressed i an algebraie form, 6. The corvec-
tions for crrors of the clocks at the several stations are deduced
and applied.  Full tables of the observations ut the several stations
are given in this connexion.  The correetions for the differences in
noting time by the different Ob\(‘l‘\l‘l‘\, (or personal cquations of
cloek (nrlv(tmns,) are next made. 7. The table of signals trans-
mitted and received is given. 8. The results of this table are ex-
amined .and compensated by the equations of condition. 9. Nu-
merieal values are assigned, from observation, to the qmmtmoq in-
dependently mmp.u‘u], and the consequences obtained which have
been given above,
2. Secondary lnmmululmn.——l‘he charts of the south side of
Long T8land having shown, in replotting, the necessity for addi-
tional soundings, it was requisite that certain signals of the second-
“ary trnnguhtmn should be crected, or new oncs put up and deters
mined. 'This work was commenced by Assistant C. M. Eakin; and,
on his leaving this section to commence the survey of Mobile bay,
was continued under the dircction of Lieutenant Cummandant Richs

ard Bache, U. S. N.
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3. The hydrography in this section has included the observations
of tides and currents in Long Island sound and Delaware bay; work
of verification in New Haven ‘and Oyster bays, and of filling up
off Cape May, and for the off-shore chart;in New London harbor, off
Blogk island, and the coast of Rhode Island, for the first sheet of
‘the eastern series of coast charts. Buoys have also been pliced in
Delaware bay, and the positions of those placed by the collector of
New London have beeu determined, (Sce Appendix, No. 4.) "The
buoys have been colored according to a simple system, to indicate
the purpose of the buoy, and the side on which it must be passed.
The system is explained in a report by the lat¢ Licutenant Com-
mandunt George M. Bache, to the Treasury Department, in Docu-
ment No. 24, House of Representatives, 1838; an extract of which
is appended. (See Appendix No. 5.) ' :

4. The work of verification angl filling up oas been exevuted by
the party under the command of Lieutenant Commandant Richard
Bache, U. 8. N, by whom o re-exumination of part of the over-
fulls on the Cape May side of the entrapce to Delaware bay, und
of Crow shoaly near the entrance, has been made, and soundings
hitve been tuken in Reboboth bay and Indian River inlet. Some
buoys have also been placed by him; the. positions of awhich are
shown on sketch B (bis.) ‘ . -

Of the placing these buoys, their coloring, and. the directions for
sailing by them, due public notice was given, (Sce Appendix No,
6.) Of the channels over the Cape May ridges, now marked for
the first time by buoys, Licutenant Commandant Biche thus speuks,
in his report of October 1st.: .

“The channels, two of which were discovered by thie coast sur-
vey, which have bLeen buoyed out, will prove of great benefit,

QRicard’s channel” (so named from the pilot employed by Major
Hartman Baclie, of the United States topographical engineers, when'
this channel wus first surveyed,) ¢ allowing vessels of fifteen feet
draught to pass out of the buy, with case, @) times when the wind -
would be ‘ahiead in the main ship channel, and in westerly winds
placing them under the lee of New Jersey, an advantage which is
lost by rounding the overfalls.” o ' :

Independently of the necessity for filling up certain spaces ve-
quiring soundings at the entrance to the bay, the re-examination of
the overfalls way made in consequence of the development on re-
ducing the charty of channel ways between thie shoals on the north-
ern side of the entrance to the hay. * This fact was pointed out first
by Assistant John Farley, and it was important that’ its bearings -
should be fully examined. The report of Licutenant Commandunt
Bache will explain the nature of the exwmination which [ required,
and its results, - KR >

In ity he says: “1 was directed to examine an alleged channel
through the overfulls, with twenty-one feet water, as marked in
the annexed sketch, and the branch. from it, whiclh is also shown
upon the sketehywith other.passages marked upon the same sketch,
and to report in regard to them: Ist, the leust depth of water,
wean spring tides, and width of channel; 2d, their advantages and
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disadvantages, compared with the present channel; 3d, the pro-
priety of providing buoys and other marks; 4th, the eharacter of
the adjacent shoals, whether blulf or gradual, and the character of -
the bottom, whether ‘mud or sand. The channels referred to are
through the overfalls; the northern has twenty-one feet at low
water, and varies in width from onc-cighth te a quarter of a mile;
the other has about the same depth, and varies iniwidth from one-
eighth to half a mile. Both are tolerably straight, but lumps occur
in each near the western entrance. Those in thefirst ‘channel are
not of much importance, as they lie near the middle shoal and out
of the fair way through the channel. 1 have, héweéver, come to
the conclusion that it would, at the present timie, be uscless to
buoy out or otherwise to mark these channels. There is a seven-
teen feet' chanuel close under Cape May, to the northward of the
overfalls, and the main ship channel to the westward,”? -

“The currents set irregularly across the channels in question,
between shonl spots in some places, and in other§ through them,
rendering it diflicult to sail a direct course. The soundings are
irregular and the shoals on: each side abrupt.”? ¢ The np;)carance
of the spot is forbidding. On the north side is Somers’s shoal,
upon which the sea breaks in the ealmest wonthery on the south-
ward are the breakers and ripof the middle shoal, In a fresh
breeze all is confusion, and the ¢hannel could hardly.be attempted
without danger.” ' L ‘ P

“The greatest advantage in the use of these channels is the
making a lee under Cape May in northeasterly gales; but the
breakwater on the western shore can be reached, and few would
anchor under Cape May in a winter’s casterly gale, eduld they do
so without danger in entering, since the shifting of the wind to the
northwest, which so commonly occurs, would place them on a lee-
shore” . v ‘ : ‘ ] '

It scems that though these overfalls channels cannot be set down
as among the prominently beneficial results of the. coast survey,
they may, nevertheless, under eertain _circumstances, prove of.
ulility to navigators. SIS

5. Livutenant Cammanding Bache’s vessel was placed at the dis-
posal of Commander Gedney, for certain examinations between the
coast aned gulf stream, in reference to general sailing directions for
the oil-shore chart. The work of the' party was commenced in
June, and at the commencement of October it was transferred to
Long lsland sound and the vicinity. : e

6. "I'be observations of ¢ides amd currents in Long Island sound
and Delaware bay have been made by the party underthe command
of Licutenant Johu R. Goldsborough, United States Navy. Tidal
observations, shown, by the discussion of the progress-of the tide
wave in Long Island sound, to be ncccssmg", were commenced
carly in the season, and have included regular serics, for not less
than two lunations, at cight stations between New York and New
Londony viz: Governor’s island; South Brother’s island, Throg’s
point, Sands’ point, New Rochelle, Huntington bay, Sheflield
island, and New London. The discussion of these will show whether
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further.results are réquired, . The current stations in Long Island -
soundj remaining unoccupicd after the work of the last season,
cleven in number, were taken up in turn and complete series of.ob-
servations obtained for the direction and velocity of the current
when uninfluenced by winds, o , '

The observations of tides and currents at the entrance to Dela-
ware bay were commenced on’the, 13th of August, and nineteen
stations have been occupied, at which full sets of current observa-
tions have been made, and two tidal stations established in con-
nexion with the former, R g

7. Much miscellancous work has, in addition to their regular
duty, been devolved upon this party, and has been executed with
great promptness, and the results very clearly stated.  Licutenant
Commandant Goldsborough also deserves credit for the vigilance
which lie exercises in regard 1o all matters incidental (o hydro-
graphy. By setting before the collector of New London the
method intended to he adopted by the coast survey of coloring buoys
at the entrance to’ Delaware bay, a gimilar system was introduced
into that extensive district, and the bubdys having been placed by
the collector have been colored and numbered under Licutenunt
Commanding Golbshorougl’s direction, and their positions deter-
mined by an officer of his party, Directions for sailing by these
buoys, fifty-five in nunber, and their places ave given from Licu-
tenant Goldsborough’s report in the appendix, No. 4, with the num-
bering and colors of the buoys.  T'his system, if persevered in and
extended, must be a great wd to navigation,  The opinion of the
intelligent collector of New Loudon, Thomas Mussey, esq. is given
in an extract from his letter to Licutenant Commundant ‘Golds~
borough. (Appendix, No. 7.) o ,

8. Work of verification has been made by this party in New

Taven harbor, off the mouth of the Connccticut river, in Oyster
bay, on the north side of Plumb island, and in the Delaware—the
last mentioned being still in progress. Twelve buoys had also
been placed in Delaware bay and river, (sketeh B bis,) and their-
positions determined, and three remained to be put down,  LThe list
13 given in appendix, No. 8, with the list of those placed by Licu-
tenant Commanding Baclie, : '
. The recommendations of Licutenant Commanding Goldshorough,
in regard to additional buoys and a light, have been already pre-
sented to the Fifth Auditor, and the chart of the mouth of Connec-
ticut river will be prepared for publication, as suggested by him,
and the additional "soundings in the river be directed. Lieutenant
Commandant Goldsborough acknowledges with thanks the aid ren-
dered by Cuptain Cullum, of the corps of engineers, in reference
to the tide guage at New London. ' :

This party was engaged during the last winter at the oflice in
,maki.ng duplicates, reductions, and diagrams of the work of the
previous scason, : : .

9. In consequence of information received from Licutenant Com-
manding George S. Blake, in regard to changes in the channels
and shoals of the Delaware near the Pea Patch, formerly surveyed
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by him, I gave instructions to Licutenent Commandant William .3\
MeArthur, United States navy, assistan’ in the' coast survey, to re-
cexamine his locality, and obtained,throughthe kindness of the Scc-
retary of the Treasury, the use of thcékrcvcnuc culter on the sta-
tion.  Bvery facility was afforded to Licutenant Commanding Mec-
Arthur by Captain Robert Diy, commaunding the cutter. :
The changes were found to consist in the closing of the so called  /
Eastern channel, by the extension of the Bulk-head shoal to meet
the spit extending from the-upper part of the Pea Patch island,
At the same time, Goose tsland channel, to the cast of the Bulk-
head shoaly had widened and deepened.. The changes thus indica-
ted were transferred at ofice to the coast- survey chart, then nearly
completed for publication.  The importance of the hydrography of
this part ol the Delaware to the defences of thescountry, has eaused
repeated surveys to be made therey, and will require constant atten-
- tion to be paid, sinee the regime of the river appears by no means
“tothe settled there, though hardly . changing ubove - and below.’
Licutenant Commandant Richard Bache having reported to me fur-
Ather recent changes, I have direceted a re-survey of the Goose island |
chantel and its vieinity, by Licutenant Commanding -J. R, Golds:
borough, which will be, made before the season closes, and its re-
sults reported.  One objeet of the coast survey should be, to as-
certain those parts of the coust where changes are occurring, and,
during the progress of the work, to ascertain the churacter and di-
rection of those changes, and to provide every means for observing
them-in luture, or data for controlling them when attention is turn-
ed to the necessity for this, as it must one day be,  Such changes
as have already been reported within three years, in the vicinity of
Cimportant commnereial depots, will not always be sutfered to go. on
without attempts to direct them, s v
10. Collections of specimens-of the bottom from soundings in this
section, were first commenced by the late Licutenant Commanding
George M. Buche,United States navy,and have been added to evay
year since 1844, placed in small bottles for casy inspection, and
duly iabelleds It was the intentidn of that Iunented oflicer to have
classified " thein during the past winter, and to have placed characs
téristic specimens upon an off-shore chart on a suitable scaley thus
enabling the eye to gencralize the results so as to veproduce them
methadically arranged, as upon a geological map.  In addition to -
this, the microscopic examination of these specimens could hardly
fail to develop interesting faets in regard to them, some of which
wmight prove of importance to navigators, as all would be'to general
. seience.  Professor J. W, Bailey,of West Point, kindly commenc-
ed an examinition of this sort. ¢ All {he deep sea soundings,”?
he says, (in a letter to me on ihis subject,) ““arc of the highest in-
terest, being filled with organisms, particularly the calcareous Poly-
thalamia, to an amount thatis really amazing—hundreds of millions
existing in every cubic inch of these green muds. : C
The most interesting specimen is the one Inbelled No. 1, Iatitude
- 38- 047 40", longitude 73" 56’ 47", 90 fathoms. This is .cn:o'\vdcd
“with Polythalamlan forms, mostly large chough to be recognized by
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o _practisedeyewithout the aid of a magnifier.”” A figuré, or spe-
cimen whichwould enable-a prectised eye to recognise these forms
—and Professor Bailey has promised to illustrate these researches
by diawings—would render even this first inspection of practical
value; the % large textilaria, having the form of a fruncated pyra-
mid, which- characterizes No: 8, latitude 39° 31/, longitude 72° 117
20", 89 fathomsy not being mistakable for the forms abundant in
No. 1,7 it is te'be hoped that Professor Bailey will earry so prom-
_ising a subject ‘to-a conclusion. He may-add another to the aids
furnished by science to'navigition,

- SKCTION 111,

From C’(}pcv chﬁl}(}pbn lo .C’upc Ienry, including the coust qf Dela-
' ‘ Caegrey, Maryland, and part of Virginia,

e i
UGk

The progresshol the work in this seetion is shown upon’ skelelr
C. 'The primary-and scecondary triangulation connected with it,
will, before the £lose of the season,reach the mouth of the Potomae,
Work of * yerification on the Delaware, and at and near the Kent
island base has heen exceuteds; the secondary triangulation on the
outer shore of the peninsula has been extended from Indian River
southward, nearly, or quite, to the head of Sinepuxent bay. The
topography of the shores of the South river has been completed,
and, of the western shore from Herring bay to the Patuxent is
nearly completed; on the eastern shore, the topogruphy of the
shores of the Sassafros rivery of Eastern bay, and of adjacent
islands, of the shores of the Chester, Wye, St. Michacl’s, Choptank,
‘and their tributaries, has been completed.  "Che hydrography of the
Sussafras has been executed; that of the Chestery, Wye, and St.
Michael’s, and of Eastern bay, has been completed; dnd that of
the Chesapeake has been cktended nearly to the mouth of the Pa-
tuxent. _ ‘

In no part of the bay which the coast survey has yet reached,
are the errors of the best maps now existing, so great as in this,
The distance from Cove point, where there 1s a light-house, near
the mouth of the Patuxenti, to Meechin’s neck, just opposite, is
set down-at 81, and 10} miles by two different authorities, while it
is but O} miles. YFrom Cedar point (the southern cape of the mouth
of the Patuxent) to Meechin’s neck, which is set down at 11 miles
by the same authorities, is but 7} miles. *

1. Tie primary triangulation, and secondary triangulition of the
Chesapeake bay connected with ity has been under the charge of
Assistant Edmund Blunt, aided by Mr. John Locke, jr.  The work
was commenced on the 20th of May, when a station was geeupied
for verification, between which time and the lust Qf October, 8 pri-
mary, and 18 sceondary stations had been occupied: The angles
were measured with the twelve inch repeating theodolite, con-
structed by Simms. - At the eight stations, fiftecen"angles were mea-
sured by 232 series, made up of 2,737 observations. At the second-
ary stations, fifty-nine angles were measured by the same number
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of series of repetitions, made up of 360 singic observations. In
his report, Mr. Blunt remarks: ¢ The theodolite at base N, base
S, and Taylor’s, was raised ten. feet above the ground, sp as to give
a good view of the signals atsuch times as it wassuitable to observe,
The poles at base N and base 8 were well seeured with tripods,
dressed by a carpenter, and made suitable for observing upon by
bands of white cloth nailed around them, the parts which intervens
ed between the bands being painted black. This enabled mealways
to determine the centre of the pole, the neutral tints alternating
with the illuminated and darkest part of the pole.””

“ Tt was seldom the signals could be seen from either end of the .
basey amd T feel justified in saying that, had I observed from the
ground, much time would have been lost in waiting for suitable
time for ebservation.”  The scheme of this trinngulation as propos-
ed, and its extent as already exceuted, are shown upon sketch C. -
The stations occupied are marked (o). ; :

2. stronomical obscrvalions were made at two stations and mag-
netic observations at six stationsin thissecetion, by Captain T'. J. Lee,
United States topographical engineers. ~ At Taylor’s, near Annapo-
lis, the latitude was determined with the zenith telescope mention-
cd in referring to Captain Lee’s observations in section I, with
which 17 pairs of stars were observed, and 101 determinations ob-
tained; alsoy with the new twelve inch Gambey théodolite, by ob-
serving nadiv distunces, the instrument having been adapted for use
by this method.  Sixty-seven transits of stars were observed for
time, and 213 determinations made of the' value ot the micrometer
serew of the zenith telescope, by observations on five different
stars, At this station we have comparative results for latitude
with the six ineh Gambey theodolite and the zenith telescope. At
Aoole’s island, 241 determinations of -latitude were made by the
zenith telescope on 38 pairs of stars, and 70 sets of ten repetitions
‘of nadir distances were taken with the twelve inch Gambey theodo-
fite,  Mr. George Davidson assisted Captain Lee at this station,

The observations of the variaiion made last year at North point,
at the entrance to the Patapseo, were repeated, but without change
in the resulty indicating that there is considerable local attraction
at that place.  The variation, dip, angd intensity, were all observed
at the Bodkin, opposite North point, and the variation at fort Me-
Henry, near the city of Baltimore:  The region is one of considera-’
ble local magnetic attraction, and the results for the chart of the
Patapsco have been multiptied on this acecount.  On the Chesa-
peake bay the declination, dip,and absolute horizontal intensity,
were measured at -Ilavre-de-Gracey at Poole’s island, and Taylor’s,
near Annapolis. : , : L

Captain Lee was occupied during the last winter in computling
the latitude and magnetic observationis of the previous season.

3. Secondary triangulation of the peninsula. The extension of
the triangulation south of Cape Henlopen hasbeen a work ofncknowl-
cdged difficulty; the ground has in turn been examined by several
of the assistants of the survey, and the passage of the work south
of Indian river, with sides- of respectable length for secondary
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work, has always been represented as a difficult thing. _The choice
secmed between measuring a ‘supplementary base, and using very
small triangles' between Sinepuxent bay and Indian river, or using
azumith lines, Early in the season this work was assigned to As-
sistant John Farley, who, after a minute reconnaissance found, that
by considerable c¢utiing upon one of the lines, he could succeed in
continuing  the  triangulation southward, with sides not less than
about two miles in Jength.  This was a very satisfactory result,
and the plan proposed was at once adopted. A sketch of the work
already done is given in sketch €, and Mr, Farley is engaged in
continuing it, having resumed his duties there after completing the
sketehies referved to in section I Mr. Samuel Wainright wus at-
tached as aid to this party, '
Mr Farley determined, during the season, the position of the new
light-house at Cape May for the hydrographic party working in
that vicinity. ' . )
4. The topagraplhical work in this section has employed three
- parties during the whole scason, and a fourth during a part of it.
The sheets are numbered 6, 113,14, 16 to 20, 22, 23, 24, and 25, on,
- sketeh Cyshowipg the progress of the section, They cover anarca of
387 square miles, a shore line of 743 miles, and an extent of roads
of 611 miles—a considerable increase over the work of last year,

In the completion of the topographical sheets south of Cape
Henlopen, Assistant J. J. 8. Iassler surveyed, subsequent to the
date of my last report and before thie close of 184G, an arca of 26
square miies, an extent of shore line of 55 miles, and of rouds of
22 miles.  During the winter he was employed in inking this work,
and part of his fopography upon: the Delaware, e commenced
work on the Sassafras river (sheet No. 14, sketch C,) on the 28th
of Aprily 1847; between which time and the first of -October he
“completed sheet Noo 14, and had nearly completed No. 24, The
arca surveyed in these two sheets is 62 square miles; the extent ot
shore line 33 miles, and of roads 123 miles. The illness of Mr.
Hassler from September up to a recent period, has prevented the
completion of this work,and may detain him from the field in North
Carolina, to which he was to have repaired,

The work accomplished by Assistant R. D). Cutts, subsequent to
my 1:'1st report, in 181G, was upon sheet No., 22, from West river to
Herring bay, upon which 30 wmiles of shore line and 31 of roads

were runy and an area surveyed of 26 square miles. '1.‘his and pre-

vious work was put in ink Lydxhn during the winter in the oflice.
~ The cost of the topographical'work of the coast survey was shown

An an able report from Mr. Cutts, made to me last winter, to compare
advantagcously with that of other Jand surveys of the same minute-
ness abroad, and of less minuteness at howme; nevertheless, he was
of opinion, that by organizing our parties in a difftrent way, (a
suggestion which I had made to him,) the cost might probably be
reduced without impairing the efficiency of the work. This plan
has been in the course of trial in his - party during the season, an
aid having been given to him capable of doing some of the manual
work under his direction, and will be fully carried out at a future
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time, as circumstances may wWarrant. The sheets nearly or quite
completed by Mr. Cutts during the present season, are Nos. 11}, 16,
18, and 20, comprising a country full of intricate detail from streams
which intersect it in every direction, and the banks of part of
Fastern liny, the St. Michaels, Wye, and Choptank, with their va-
rious branches and tributaries.  Thé area surveyed is 140 square
miles, the extent of shore line 419 miles, and length of roads 158,
Mr. Cutts had 1he use of the schooner _yLn«_lgkjg_l’from the middle
“of July 1o tlie first of October. Noease of sickness has occurred
in his party, T * ‘ "
Assistant Geo. D Wise has been engaged chiefly upon the topo-
avaphy of 'shecets Nos. 23, 19, and 25, sketeh Co ~ During the first
part of the scason, he completed some work required upon his
_sheets of the Patapsco, and streams north of ity and thetook up the
interior of No. 23, the South river,of which the shore line had been
executed Tast year, By the first of Octoberyhe bad completed No.
19, including Tilghman’s and Poplar islands, a part of Eustern bay
and ils ereeks, and is now engaged upon sheet No. 25, The amount
“of work done to October 28th, comprises 92 miles of shore line,
232 of roads, and an areh of 57 square miles.  The country near
the South river is rolling, and that in the other parts of My, Wise’s
work tlat and epen.  The party has had but one case of severe ill-
ness during the season.  Mr. 'Wise has, as usual, had the use of a
small vessel for his work, -
£ The topography -of the shores of the, Chester river, sheet No, 17,
sketeh € commenced last year by Assistant. J. Crawford Ncilson,
b heen completed by him dwring the present season in the inter-
val between the scasons in North Carolina.  “Ilie area over which
it extends is 70 square miles; extent of the shore line surveyed 114
miles, and extent of roads 72 miles,  Mr. Neilson has had the use
of a swall vessel, belonging to the coast sugvey, in executing his
work. IJe has had but one serious case of illness in his party du-
ringe the scason, : . -
Verifications of parts of the topographical work of foimer years
have been commenced by Licutenant A. A, Humphreys, who has
also visited the parties in sections I and 111, to inspeet the methods
of working, with a view, especially, to uniformity in {he modes of
representing the ground. D
8. The hydrography exccuted by the party, under the command
of Licutenant W, P, McArthur, United States navy, assistant in the
coast survey, subsequent to my report of last yeary and before the
close of Tast season, consisted in sounding a large sheet -of water,
called Tawk’s Covey at the wouths of the Gunpowdery Middle, and
Back rivers, thus connecting the soundings of these rivers and of.
the bay,  During the winter, the notes of the work of the previous
scason were reduced, drawings made upon the piiblication scale of
the charts of the rivérs sounded out during the same time, and-
sailing directions prepared. o S S
The first work of the present scason was the completion of the
hydrography of the Chester river—the approaches to which re-
mained to be sounded at the close of Jast year’s work. Between
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the two.bars, one extending southward from Swan Point, and the

other northeastwardly from Love Point, (the north part of Kent
-island,) Licutenant Commandant McArthur found a channe! of 27

feet, and within this a capacious harbor of refuge—the importance
of which to vessels navigating the bay, has induced hjm to recom-
‘mend the publication of a separate chart of the entrance to Ches-
ter river—materials for which are now in the office,

Next, the soundings of the Sassafras river, of Bastern bay, of the
Wye and "Milps rivers were made, including an aren of about SO
square miles. "The Wye has no less than five futhoms of water at
its entrance, and-ten fathoms inside. .

The sounding of the bay was continued from the limits of ,the

- work of Licutenant Commandant 8. L. Lec, of lust year, nearly to
the mouth of the Patuxent, to Cove Point.  The whole work as re-
portcd, to the time when this party closed its labors to preparé for
worlk.in North Carolina, covered un area of 257 miles; the number

~of miles run in its execution was 1,031; the number of | custs of
~the Jeand 78,678; the number of angles measured with the sextant
to establish points 2,242, Sixty specimens of the bottom have been

‘preserved and duly lubelled.  Sailing directions have been prepared -

. for the bay from Cove Point to its head. During the first part of
the scason, Licutenant Commandant MceArthur had command of the
coast survey schooner Vanderbilty and subscquently of the coast
survey schooner Joha Y, Mason. .

The hydrographic party of Licutenant Commandant S. P. Lee,
was last year employed-in the Chesapeake, south of Kent Island,
and executedy between October first, the date of Lieutenant Com-.

» mandant Lee’s report, and the sccond of December, when the work

* closed, the soundings over 79 square miles, including in lines
sounded in boats 340 miles, and in lines run in the schooner Nautilus

~ 66 miles, or 406 miles in alll "Seven hundred and ten hydrographie
points were estublished by angles measured with the sextant, and
23,514 casts of the lead made. This work was duly plotted, and
turned into the oflice. At the close of the scason, Lieutenant Com-
mandant Lee was transferred to the command of the brig Wash-
ington, undergoing repairs after her disastrous cruise of the au-
tumn, The work executed by him in that vessel will be referred
to, under the head of the exploration of the gulf stream and off-
shore work, at the close of tlus section. ,

Exploration of the gulf stream and off shore work —1. The
surveying brig Washington_ was brought into Philadelphia, af-
ter the perilous TruiSe in which her lamented commander was
lost, by heutenant John Hall, United States navy, the senior

.officer of the party. The vessel was above the water a wreck,
and the examination made of the hull at the Philadelphia navy
yard showed that many of the timbers were unsound, notwith-
standing that tlte violent storms to which in succession the vessel
had becn exposed were borne without leaking. The use of the
"vessel, during part of the following surveying season, was accepted
by the honorable the Secretary of the Navy as an equivalent for -
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the repairs required, a liberal course, which'has saved this useful

“vessel to the coust survey, :

2, Completely repaired and equipped, the \Vnshingtou'sailed,‘

under the command of Lieutenant Commandant 8. P. Lee, United

States navy, for the Gult of Mexicoyin Aprily 1847)  Having satis- -
factorily accomplished the duties assigned to him, Licutenant

Commandant Lee résumed his coast survey duty in the month of

August, making, on his way to the United Stategy a section of the

gulf stream, southeast from Cape Henry, for comparison’ with
that of

blockading of Laguna, the visit of the commission to Yucatan, and
e expedition acuinst Tobasco, the eflicieney of which is acknow-
} - ) R

ledged by Commodore Perry in the letter hereto appended, (Ap-

pendix No. 9,) and finished the duty assigned by the Navy Depart-

ment by landing a bearer of despatcehes on the way to resume coast:

sirvey duly. - - ‘

3. The observations far temperature at different deptlis in and -

acrossthe gulf stremm, off thie coast of Virginia, North and South
Carolina, Georgiay and Floriday were made for comparison with
those taken last year in the same section, it being important to
connect the several series of results in different yeurs by observa-
tions which will show the chunges in the charaeter of the stream
from one seson to another in the same loealities.  The positions
at which the observations were made this yeary by Licutenant Com-

Licuwtenant Cowmandant Geo. M. Bache, in 18{6.  The:
Washington, under her able commander, rendered ‘service in the

wandant 8. P, Lee, are shown by the Avabic numerals in the chart
attached to this weporty and marked sketelr D bis. Those occupied

Tast year, by Licutenant Commandant George M. Buche, in tlie
sume sectiony are indicated by the Roman numerals. The pains
which were taken to obtain results in positions, differing but little
from those of the former year, are I'u]ly apparent from an ingpec-
tion of the charty and the results arey as fur as could be expeeted,
coifirmatory - of those previously obtained. In representing the
Jaw of chunge of temperature by curves, the same peculiar forimng

churaeterize the enrves in the cold water nearer the coust than the .

aulf stream, in the ot water of {he gulfy and in the ocean be-
yend.  The same general facts in regard to the peenliar distribu.
tion of temperature in a direction perpendicular to the stream are
developed.  The sudden rise from the cold water near the coast to

the hot water of the gulfy forming, what Licutenant "Commandant

Bache fitly called a ¢old wall confining the stream, the sudden fall

of temperature from the gulf, its rise againy and then its fall,
(though the seetion passes still southwardly,) appear’ in. these ob-

servations of Licutenant Commandant Lee.  The positions of the

alternations of hot and cold water do not- corvespond; nor ‘vas this

at all.to be expected.  The observations of Licutenant- Comman-
dant Bache, showed,.in all three of the scctions examined by him, -

a second branch of the gulf stream outside of the first, and sepa-
rated from it by cold water. Those of Lieutenant Commandant
Lee indicate more than one alternation of relatively »l;b,t and  cold
water. ‘The interest of the subject increuses the further it is ex-
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plored. The comparative results of a mean of the temperatures
from {wenty fathoms down to 120, as deduced from the several
" positions at which ebservations were made in ‘1846 and 1847, are
shown in the two upper curves of sketch D bis, attached to this re-
port. The positions of the stations are projected upon a section
across the streamn. The lengths of the vertical lines or ordinateg
of the curve are proportional to the observed temperatures, ind
the distances between the ordinates to the distances bhetween the
stations. The curvé of 1846 is dotted, that of 1817 is a full line.
The eye traces by them the sudden rise of temperature to the axis
of the gulf stream, indicated by the abrupt rise of the enrve; the
more gradual fally and subsequent alternation of rise and fall,
showing the forking of the gulf stream in- 18465 the very sudden
full showing cold water actually in the stream in 1817, and subse-
quent rise; the more gradual descent and rise. The fact indicated
by the sudden fall in the curve of temperature in the gulf stream,
in 1847, is confirmed generally by the whole of the. series of re-
sults of the two adjacent sections, and by an additional position.
occupied in the vicinity at which the observations at certain depths
were repeated.  The positions of the points of highest and lowest
temperature, and the distribution -of temperatures along {he sec-
tion, are dillerent in the two years, 8o, also, are the mean fem-
peratures—a fact which cunnot be entirely explained by a differ-
ence in instruments—(those of 1846 having, with the exception of
one, which was not used as being out of order, been lost with the
lamented oflicer who used them in that year)—since, the curve of
1847 is both higher and lower than that of 1816 at the same dupths.
While referring to the instrunients, I should state that, although
those employed this year were by the saine maker as those of the
Jast, and were of the form which had been most approved,
their construction was not as successful as that of former ones, and
irregularities appeared in their performance, which caused the loss
of valuable time, and required much perseverance to compensate.
A comparison of the separate results of the different observers in
the Jgulf stream, with the results of stationary observations for
temperature at different depths in the ground, shows a small com-
parative amount of discrepancy in the ocean observations very
encouraging as to the facility of obtaining normal results, and the
reliance to te placed upon the obscrvations, .
The two lower curves of sketch 1D bis, show the changes of tem-
perature deduced from a2 mean of the results from 120 to 480 futh-
~oms. The Jdotted curve is that of 1846, and the full line that of
1847, The same genceral features are presented as in the tempera-
tures at less depths. The same change of position, laterally, of
the highest and lowest temperatures, in passing downward, is
shown by both sets of curves, and a similar changé of position of
these sawe points, from 1846 to 1847, as indicated by the two sets
of curves. These curves may be considered as representing the gen-
cral character of the results from twenty to one hundred and twenty
fathoms, and from one hundredand twenty to four hundred and cighty
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fathoms, divested of the accidental irregularities shoawp at particu-
Lar depths. ¥

“At position No. 9, which is just beyond (relatively to the coast)
tlie hottest part of the gull stream, where the temperfture of the
surfnee was found, by Licutenant Commandant Lee, to be 82°5 the
temperature at the depth ol 750 fpthows was 4273 and at 1,000
fathoms (aboutwmile and a seventh) was hut 35°. The potition is in
Tatitude 3447 In latitude 3947, Liewtenant Commandant Davis
found, in 1813, a temperature of 407 at the same depthi. A table
of comparative temperatures, al very considerable depths, is given
“in the Appendix No. 11, , B

4. Lientenant Commandant Lee availed himself of qu opportu-
nity, while in the Gulf of Mexico, to run a line of soupdjngs from
Sival to Alvarado, 1 am indebted to him for valuable suggestinns
in his report-at the closerof the season, in veference fo practical
details in the continuation of the observations in the galt stream,
The . porty under his coinmand is now engaged in the otl-shore
work and ‘deep soundings near and south of Cape Henlopen,

5. Lientenant Commandant Lee acknowledges, in suitable terms,
the kindness of Commodore Liatimer, of tlw‘l’vn._s'uwh\ navy-yard

where the Washington touched on returning from the gulf.

6. In uddmnmnwms made last year, relating to. the
disasters of the brig Washington, 1 have been favored by Lieuten-
ant John Hally United States navy, fiest licutenant of the vessel,
with a letter, which, as containing pacticulars only known to him-
selfy Tdeem it proper to put on record.  (See. Appendix No. 10.)
1t adds, i possible, to my former estimate of the coolaess displayed
by all an the midst of the extreme peril of that oceasion,

7. Inomy last, it was stated that two of the sealed bottles thrown
‘overhboardy by Licutenant Commandant George M. RBachey for the
purpese of ascertaining the set and drift of the currents in and
near the gulf stream, had come ashore near Nag’s Head, Novth
Cavolina.  The positien where these bottles were thrown over, is
shown, by the observations of temperature, to be nearer to the
coast than the gull” stream,  Their courses were westward and south-
ward,  The direet distance between the point of departure, and
the point on the eoast where the bottles were found, is about 310
nautical -miles. The interval of time which clapsed, after the bot-
es were thrown from the vessel fo the date of finding them, was
about six days.. On the 27th of June, 1847, a houtle was picked up
on the coast of Kerry, in Ireland, which had been thrown from the
brig Washingten, on the 31st of July, 1846. (Sce Appendix No.
12.) TRe position from which this vegister- of currents began its
course was in 37° 39’ latitude; 69> N. longitude west, precisely on tho

~axis of the gulf stream, as shown by the temperatures. The furthet
prosccution of this interesting method of investigation will be
attended tos ' ' ‘

-3
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:SEQTION.NQ. v,

From Cape-'ilienry"lo' Cape Fear, including purt of the coast of Vif-
“ginia and the coast of North Carolina.. ’ '

The operations in this section (North Caroling) have included
triangulation of ditferent grades, astronomical and magnetice obser-
vations, and plane table \\'qu," and each has made a progress pro-
po,rtioiml 10 ‘the menns zwfulahlc !.'or' the purties eniployed, ” The
primary aml secondary tx'u.mgr.nlutwns of Albemarle sound have
made good progr’r.-'ss; the trisngulation of the Pasquotank river has
heen completedy that of the Perquimons and Little viver has been
made, and of the Alligator river vommenced.  Observations for,
Jatitude and azimuth sud for approximate longitude have been mude
at one station, and for Jatitude and azimuth at two stations, ond on
Albemarle sonndyand one on Croatan sound., . Magnetic observations
Lave Leen made - at three stations. The topography of the shores
of the Pasquotunk has been completed from the bridge over the
outlet to the Diswmal Swamp canaly north of Elizabeth city to thie
mouth. o , . ‘

~More work could have been done had the appropriation permitted
the comyplete outfit of cach of the trinngulation parties with a small
vessely but this was not the caseyand the wse of the snme vessel ne-
ccossartly interfered in a degree with the progress of cach party, -
During the surveying season just commenced in that region, the:
work will Feceive nearly its full development by the addition
af aother plane table party, and of a hydrogrophic party.  1f ke
season s favorabley the trimngulation of Albemarle sound Jand
its rivers will be completed this year, and the pline tuble work of
the shofesfand  bydrography of the sound ‘hake  considerable
| progress. i R ' S

L. Main giadsecondury trivngulation of