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“Letter from the Seeretary of the Treasury, communicating the rcpért
of the superintendent of the coast survey, showing the progress of
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TreAsury DEPARTMENT, December 11, 1848.

Sin: I have the honor to submit, for the information of the House
- of Representatives, the accompanying report, made to the depart-
nent by Professor A. D. Bache, superintendent of the coast survey,
showing the progress of said work during the year ending November,
1848, "All of which is respectfully submitted.

... R.J..WALKER,
om0 Secretary Of the Treasury,
Hon, Grorce M. Darvas,”"' ™" i :
Vice Fgesident of the United States {

and President of the Senate!
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Report of the supe;int:mdc‘,nt‘jof‘_thé coast. survey, showing the pro- .
gress of the work for the yeer ending November 13, 1848,
Bopies’ Isuanp, Nortu Camorina,
' November 14, 1848.
Sir: I have the honor to .submit to you my repert of the pro-
gress of the survey of the coast of the United States during the
past year, to be laid before the President and Congress. In con-
formity with your instructions, a brief notice is given of the pro-
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“gress of the work for four years and a half, including the surveying
season of 1844. The estimates for the next fiscal year are sub-
mitted at the close of the report. ' ,

The reports made to me by the assistants brine the progress of
their work, generally, up to the first of November, and in some
cases to the c%ose of the surveying season in the different localities.
where they have been employed. o ‘

During the past year the work has been carried into every State,
with one exception, on the Atlantic and gulf of Mexico, and pur-
ties are on the way and under orders for the Pacific coast. The
operations have been in progress on the full scale in four sections
of the coast, including the reduction of the results; work of verifi-

" cation and filling up, and the engraving of charts from the back
work, has been continued in a fifth section; the second stage of

- progress has been reached in a sixth and seventh section, and pre-
?‘mmmry reconnaissance has been muade in an eighth,  The work
Las been equivalent, at-least, to full activity in six sections, The
estimates for the next fiscal year will furnish work equivalent to
the full scale of operationsin seven sections. A base line has been
meas~+ed n one section, and two preliminary measurements of
othess made.  Six sheets of charts have been published, and ten
others are in the hands of the engravers. ~ Thirteen sheets of maps
and charts have been drawn in whole or in part within the year,
exclusive of assemblage maps, sketches, &ec. ‘

Six new shoals have been discovered within the scason off Nan-
tucket, and one in the Chesapeake bay.

I have often introduced in my reports the subject of the relative
cconomy of the work, and have endeavored to show, by compari-
sons from year to year, that increased economy is secured as the
operations are extended in the progress of the survey.. It is, how-

. ever,y frequently assumed that a work of this kind, conducted upon
the highest scientific principles, must be expensive, no matter what
may be its gain in economy in successive years, It is generally
conceded tiat the survey of an extended coasty like that of the
United States, cannot be satisfactorily mmade except by the employ-
ment of the most refined methods of modern mathematies and phys-
ics; and these methods, it is usually supposed, must be costly in
their application. When a work of this kind is conducted on a
sufficiently large scale 10 effect a proper division of labor, it is by
ne means expensive as is generally assumed, notwithstanding its
elaborate character; and it will even bear comparison, in regard to

- cost, with works of far Jower claims in reference to scientific me-
{ods or resulty, - . : :

‘Llie operations of the coast survey are well understood to be the .
following: 1st. A reconnaissance determines the plan of the work,

- then astronomical observations fix geographically the positions of
placesyund magnetic observations ure made in connexion with them,

- A base line is measured with the best meians which the science ot
the day presonw; on which a triungulation vests, with gradualily tn.
creasing sides; the primary trinngulation clieeks the results ol the
secondary work, less elaborately exeented. The distances between
places ure thus determined, the direction of the lines with the meri-



~dian, and the latitudes and longitudes of the several station points,
_The topograpliical ‘survey which follows represents the outline of
the shoresy and the roads to the nearest. communication by land,
* landmarks, all objects, natural or artificial, within the space sur-
veyed, showing, upon an' accurately projected map, absolute posi-
tions and directions on. the carth’s surface, as well as relative posi- -
~tions and distances. Topographical sigus define thé character ‘of.
the surfacey and indicate its slope. The land work extends thus
~far, and the hydrographic parties, using the shore line defined by
the topography, and the points .of triangulation previously deter-
- mined, make their soundings, which are platted with an accuracy
cérresponding to the other parts of the work. S
‘The topographica) survey referred to furnishes what is usually.
~ derived from a local survey, namely, a map of & portion of the sur-
face; it gives all the 'detai{e, natural and artificial, of the country,
which is more than an ordinary land survey presents, and more than
is attempted in the surveys of the publiclands. It is admitted to
be desirable, if not too costly. The cost of one cent and ninety~
four hundredths per acre, ($12 41 per square mile,) stated by the -
Commissioner of the General. Land Office in 1845, from careful av-
- ¢rages, to be that of the land surveys to that tithe, is certainly less .
- than has been paid by other governments for similar work. The
- estimated cost of six dollars and thirteen cents per lineal mile .
($6 13) for 1846 is quite low, and even the maximum costy in some
- of the land districts, of ten dollars and forty-nine cents, ($10 49,)
is, beyond a doubt, reasonable. The cost of the topography of the
coast survey in 1847, the year now reported’ upon, was, exclusive
of drawings, one cent and forty-five hundredths per acre, (less than .
the average cost above stated,) including the drawings, two cents
and fifteen hundredths per acre, or two mills per acre greater thau.
the cost above stated.  Converting the lineal surveys of the coast -
survey into area by the average proportion deduced from four years,
- 1844 to 1848, the cost per lineal mile, without drawings, was three
dollars and forty cents, ($3 40;) with drawings, five dollars and ten
cents, (§5 10;) both less than either the actual cost of the land
Surveys up to 1845, or thie estimated cost for 1846. B
- As the other operations of the survey are beyond those of ordi- -
‘nary lund surveys, they might be expected to add Ereatly to its:
‘cost; and as it 15 ndmitted that the work, topography inclusive, .
derives its highest importance from these other results, the ques- -
tion might be turned upon their actual value and not their expense. -
The geographical determinations of the points and bearings are in-
dispensable to'an accurate map even of a moderate extent of surface. -
1f 2 map or chart is desirabley it should certainly be constructed on -
correct mathématieal and physical principles. What these-results
costy huwever, is @ matter -of 'simple computation; and taking the
fiscal year just passed, which is unfavorable, ns dnrin;fvvt.fmt puried -
“-base was measured, and rcconnaissande and triangulations made, -
Without topographical work; all of which, with the astronomical
and magnetic observationsyare inc¢luded in the estimates, the whole
Cos{ per’ acre, iuclvudmg;f‘t,hc'.,ftop.ogra‘p‘hy,‘,jsj;‘,tlg‘r}éefigcents and fiftyt -
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two hundredths ‘without drawings, or four cerits and thirty-three
“hundredths with, Per lineal mile, (taking the area ‘as if divided
into squares,) the cost of the whole geodetic survey is, with the
topographical drawings, eleven dollars and twenty-five cents, -
($11 26,) and without them ten dollars and six cents ($10 08) less
than the maximum paid for the survey of the public Jands. " The
work thus proves to have a character in reference to expense the
very reverse of what is sowetimes attributed to it, It not only fur-
nishes accurate scientific details and practical results, but it aifords
them at a very moderate cost. The relief to the coast survey ap-
piopriation by the detail of officers of the army, does not s,ensibry
vary the above result in the year seferred to, as the war had taken
all the line officers from service on the work.: The officers of the
navy are employed in the hydrography, and not in the land work
which is above referred to. , . ‘
The estimates for that part of the expenditure of the Lydrogra-
hy which is derived from the coast survey appropriation, pass
through the same rouline as those for the civiland wilitary parties
The pay of the officers, and the pay and subsistence of the oflicers
and men, are furnished by the Navy Depurtinent. The number of
officers and petty officers and men are regulated by the same de-
pattment, on application from the officers of the navy commanding
the hydrographic parties. These are transmitted through tbe
superintendent and Secretary of the Treasury, us a matter of form;
but the judgment of the officers is conclusive with me, and the.
requisitions are cowplied with or denied, at the pleasure of the
Secretary of the Navy. The law requires that as many officers of
tLe army and navy as practicable be «mployed on the work; andl,
independently of the desire to husband the direct appropriation,
which, I coufess, is a strong motive with me, and of the respect
which I feel for the officers of both branchies of the service, and of
the gratification which official or private intercourse with them
always gives, I am bound by the spirit and even by the letter of
the law to apply for additional officers whenever they caun be use-
fully employed on the work. Besides the regular requisitions for
the hydrographic paities, the Secretdary of the Navy has it in his
power, under the same law, to furnish repairs to the coast survey .
- vessels.  The liberality of the present Fecretary, and of his imme-
diate predecessor, has frequently been shown in this way to the
work. This very liberality bas induced me to abstain from formal |
applications for such a purpose, which might seem like a diroct
solicitation from the Treasury Department, through which my com-
munications take place. I wust be excused from referring here to
the very important aid derived from the Treasury Department, in
the trausfer, by your direction, to the coast survey of a part of the
steam vesseis of the revenur marine, when the use of steam had
been abandoned in that service. The moderate speed of these ves.
sels is no objection to their usé for surveying purposes. ‘
Under the law, the orgunization of the coast survey contem-
plates the employment of civilians and officers of the army aad
nuvy. This triple organization byings the scientific and practical



training of civilians and of officers of the army and. navy to its aid,
a more. permanent nucleus is supplied from civil life than the wants.
“of either the military or naval service could yield, while entire con-
cert of action is secured under a central authority, the department:’
‘in which matters pertaining to the trade, commerce and navigation.
of the country centre, in, the name and by the authority of which.
“the: superintendent acts.. The scientific details, which careful’
‘study and: the action of wany minds viewing them from different
*points have matured, are made uniform throughout the work, and the.
‘whole proceeds according to a regular plan corefully arranged, and
liaving in view a definite resu't. ~The temporary character of the
work is recognized as a cardinal principle, no. permanent corps.
~being organized to conduct ity v feature which has proved impor-.
tant ui other works, and which T doubt not has its influence in this.
Pree seope is afforded for selection: from the seience of the country.
at largey.or from either Lranch of the military or aaval servicey
under the heads of their respective depurtments, of those whom
ubility, knowledge, and opportunity unite fu recommending for the
service, . . : Co :
As soon as the arrangements of the army in its new positions
permity I hope agnin to have the services upon:the work of such of
the staff and line officers as can be suitably employed, and can be.
spared from their regulur duties. ==
"I'annex a table showing the operations of the several partics, the-
names of the chiefs and of their aids, with a note'nf the localities
where they have heen engoged during the past season. Each party .
receives its instructions from me before taking the field, and com- -
municates monthly reports of progress of the operations directed,.
so that the whole may proceed according to a general plan and.
with harmony in the different parts. The duty of superintendence,:
which in. 1844 occupied buta small portion of each day while 1
was enguged in -field work, has now.increased so as-to engage a
large part of my time. Ai'bhough every thing must be done by
correspondence, the retirement of camp life is so favorable to the
regular yceupation of time, and so completely excludes -all inter~:
ruption, that I find it practicable to devote a considerable portion’:
of the year to ficld work. My own field duties are prescnted with:
thosc of the nssistants in the table just referred to. The work s
f.lussecl under the following geographical divisions, termed sec--
lons: : ‘ ’ o

. Stcrion 1. From Passamaquoddy bay to Point Judith,
Skcrion J1. From Point Judith to Cape Henlopen.
Srerion 111, From Cape Henlopen to Cape Henry.

. Skction 1V,  From Cape Henry to Cape Fear.

Secrion V. From Cape Fear to the St. Mary's river, .

~Srerion VI.- From the St. Mary’s to St, Joseph’s bay.

“Sucrion VII, From St. Joseph’s bay. to Mobile bay.
Seerion VIII, From Mobile bay to Vermillion bay.
Secrion ‘1X. ‘From Vermillion bay to.the: boundary:
Secrion X. Western ¢oast of the United States.'
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.The 'lix"eliﬁlinai‘{iarran’g‘e:ﬁcnts for 'the party for’ the western
coast were made by direction of the Secretary of the Treasury
in the summer and autumn, and- their. instructions issued in time-
to ‘avail themselves of the facilities recently afforded for the
transportation of persons and instruments to Oregon. Assistant
James S. Williams and Sub-assistant Joseph S. Ruth have been set
lected as the pioneers of the coast survey in that distant section,
A hydrographic party, under Lieutenant Commanding W. P. Me- .
Arthur, has also {:ccn organized for this service, and will probably
have sailed before this report is received. I take this opportunity.
tn acknowledge the facilities afforded by the departments of the
quartermaster general and commissary general of the army, with
the approval of the Hon. Secretary of War, and by Messrs. How-
land and Aspinwall of New York. c

The seasons during which the survey of the coast can be prose-
cuted to best advantage are only well marked in their extremes, und
are matters of experience, the data of which must be collected un-
der.the actual circumstances of each party. The requirements of
the different operations are so various’ that the experience ol one
party does not apply to the case of another; and the experience of
ordinary life fails entirely to enlighten us, exceptin strongly mark-
ed cases. A condition of the atmosphere which will answer very
well for the neor sights of topography or tertiary trinngulation, is
not good enough for the longer sights of the primury work, The
clear nights required for astronomy accompany very frequently
days which are too hazy for main triangulation.  Extremes of cold
and heaty which cause the weather to be commonly proncunced dis-
agreeable, can be very well borne, if they do not uffect the wir by
producing lateral refraction, haziness or motion. T'he ¢xposure of
the parties to illness results, if we pass over the suffering unregard-
ed, at least in a great Joss of time to the work, The monthty re-
ports of the persons engaged in the different sectionsshow the num-
ber of days which they are able to employ in different parts of the
year, and furnishi’a valuable body of statistics on this poiat, as they
accumulate.  Frequent correspondence with thoese enguged ulso
determines speedily some general rules within which individual
judgment is the guide.  Tuking the casteny section (No, 1) and
onc of the southwestarn sections, (No. VIIL or No. IX.,)) the sur-
veying seasons scarcely overlap, and partics can be transferred
from one of these sections to the other, when the office work re-
sulting from the field season does not give full occupation to their
time. Sometimes the office work of the party thus accumulutes,
and the transfer from section 1o scction is impracticable. In some
of the new sections we are not yet thoroughiy acquainted with the
best working scasons, aind in others, these vary from year to year,
as the winter sets in earlicr or later, aud is more or less storny.
I endeavor, in concert with the chiefs of parties, o select the wast
profitable parts of the year for the ficld, and to keep the party in
the same section or to change it, as circumstances require.

The following is a summary of the progress ol the field aud office
work of the survey in its different sections since November, 1847,
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of which a more extended description is given under the head of>
cach geographical section. The progress of the work.in each sec !
tion i ‘shown upon a sketch accompanying the report, that of ‘the:.
-past year being designated by a date placed near a station occue:
“niedy or upon a plane table or hydrographic sheet finished,

Skerion I. An additional station of the primary triangulation in
New Hampshire has been occupied,at which astronomical and mag- .
netic observations have been made. The difference of longitude!
between New York and Cambrudge has béen ascertained by com- .
bined telegraphic and astronomical observations. The chronometer .
eopparisons between Cambridge and Liverpool (England) have:
‘been confinued. Observations for latitude and longitude at Came:
bridge and Nantucket huve been reported ror the use of the survey,
The reconnaissance for the primary triengulation has heen extended
‘in Maine. ‘The secondury triangulation of the western shore of"
Massachusetts bay hus heen continued to join the Boston harbor.
work on the noith, and the Cape Cod and Buzzard’s bay trianwrula. .
~tion on the south, and is neurly completed., "The secondary triangu-
Jakion, east of Boston, has been extended over Murblehead and Salem
harbors to Cape Aun. The topography of the peninsula of Cape:
Cod has heen. nearly completedy and that of the south share has
been continued, The hydrography of the shoals near Nantucket.
s ndvanced towards completion; the sounding of Muskeget!
channel has been completed; the tidal and current observations in
Boston harbor have heen completed. A steam vessel was used in-
the work near Nuntucket. 8iz shoals in the vicinity of Nantucket
have been discovered and announced.  An examination has been:
made of Sankaty head, us u site for a light-house, : L

The, computalions of the work of the previous year have been
miades The two manuscript charts of Boston harbor have been
reduced, and the drawing is nearly completed, The drawing of the
" snme charty on n smaller seale for engraving, has been commenced.
- The.drawing of the chart of Nantucket harbor has been completed,
and that of Hyannis harbor has been made: e eagraving of the
chare o1 Namiueket harbor has been completed.  The engraving of
the chart of Hyannis harbor has been commenced. The engiaving
. of the vastern series No. 1. has been commenced, ‘

The chart of Kdgartown harbor (Martha’s Vineyard) has been
published, A sketch of the Nantucket shonls has been engraved
~and published, for distribution,

Seeriox 1L Astronomical observations have been made nt West
Poiut, for the general purposes of the survey. Magnetic ohserva-
tions have been made at lire island, and near New Ilaven,
A'riangulation, to determine points for supplementary hydrography,
~on the coart of Long island has been made, Topographical work.
near lell Gate and Sandy Hook lus been executed,  Tidal and
current observations have been made at the castern. entrance to
Long Island sound, and off. Montauk Point; soundings have been
takea b Narragansett bay, Newport harbory and off shore, between
Block island and Cuttyhunk. Supplementary soundings have been.
- made off the southside of Liong Island, off shore, between the capes
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of the Delawsre and Martha’s vineyard, and for comparison with
- those of former years, at the entrance to New York harbor; in
Buttermilk channel, in the same habor, and in Hell Gate and its
approaches.” A steam vessel has been used in the off-shore work
of this section, . '

The re-drawing of the middle and western sheets of Long Island
sound has been made in part, and additions have been ma(ﬁ: to the

“harbor map of Black Rock and Bridgeport. The drawing of the
western sheet of the south shore of Long Island sound has been
nearly completed. The topography for the chart of the anchorages
of Captain’s island, east and west, and of the mouth of the Con-
necticut river, has been drawr, :

The engraving of the eastern sheet of Long Island sound has been
completed, that of the middle sheet hus made tolerable progress, and
the western sheet has been in hands. The engraving of the chart of
Huntingdon bay has been completed. 'The chart of the anchorage
of Cawkin’s and Sheffield islands is nearly engraved, and Captain’s
island, east and west, has been commenced. The engraving of the
entrance shecet of Delaware bay has been completed.  The off-shore
chart, from Cape Henlopen to Point Judith, has made considerable
progress towards completion. : ,

The eastern’ sheet of Long Island sound, the three sheets of De-
Jaware bay, the chart ot New London, Oyster bay, and of Black
Rock and Bridgeport harbors, have been published, and Huuting-

don bay is ready for printing.

SkerroN MI. Verification of primary triangulation, extension
of primary and secondary triangulation south of the Potomac and
across 1o Washington, and reconnaissance connected with the latter
wo:k, have been executed. The secondary triangulation of the
outer shore of the peninsula has been countinued southward into the
limits of Virginia. The topography of the shores of the Great
and Little Choptank, and of the adjacent shores of the Chesapeake,
of the Patuxent, from its mouth 28 far as the triangulation extends,
of the bay in the vicinity, of the islands south of Kent island,and of
Chester river, has heen completed.  Verificalion work on the Pa-
tapsco is in progress.. The topography of the ocean shore from
Indian river to Sinepuxent bay has been completed.  The in-shore
hydrogrephy outside of the peninsula has been carried from Indian

© river inlety south of Isle of Wight shoal; of the Chesapeake, south
to the line from Point no Point to Bloodsworth station. A steam
vessely louned by the Navy Department, was used during purt of the
scason in the work outside. Examwinations in relation to light-
houses have been made at Sand island inlet and at Blakiston’s
island.  The hydrography of the Great and Little Choptank rivers,

. and of the Chesapeake bay, near their mouths, hasbeen completed.
A shoal has been discovered in the bay at the mouth of the Great
and Little Choptank, aad the limits of & dangerous shoal ncar
Sharp’s island have been, for the first time, well defined,

The drawing of the chart of the entrance to Chester river (har-
Dor of refuge) has been made. The drawing of the upper sheet of
Chesapeuke bay has also been in progress, and has been sufficiently
advanced to pass into the hands of the engraver.  The engraving,
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of the chart of Chester river barbor, and of the upper sheet of:
Chesapeake bay has heen commenced. That of the chart of Pa-
tz;psccl: river and Baltimore ‘harbor (in: two sheets) is nearly com-
P t‘tc( . S P ’ B T
Secrion IV.  The measurement of a base line in North Carolina*
is-in- progress. The triengulution of Albemarle sound has been
‘completed from Edenton to its entrance. Jstronomical observa-:
lions for azimuth and for difference of longitude from Washington:
by chronometers have been made at Stevenson’s point. The trian=
Zulation ot Alligator river has been completed.  The topography
of the southern shore of Albemarle sound has been finished from
Durant’s island nearly 10 the head of the sound; that of the shores
of the Perquimon’s and Little rivers, and of part of the northern
shore of the sound from the Pasquo’ank westward, has also been
executed, The hydrogaphy of the Pusquotank river hus been com-
pleted, and that of Albemarle sound has made considerable progress.
. Olservations for the rise and fall of the water have been regularly
keot up at two stations. S -
The observations of the section have heen computed, and a reduc-
tionof the chartof the Pasquotank river hns been made for engrave
Ing.  The materials are collected for one sheet of a proposed chart
-0f Albemarle sound and its rivers, . R ,
The work has beea, during the past season, in full activity in
Ahis section, and the estiinates for the next season contemplate ulso
“the full seale of operation. Lo : L <
Skerions [I1, anp IV, The ezploration of the gulf stream has
been ontinued. in these two scetions; soundings for temperature:
having been taken on two lines, one southeast from Cupe Chailes,
and the other southeast from Cupe Hallerus. A steam vessel was.
used in the work. ; ~
. Suerion V. The preliminury reconnaissunce of the coast of
South Curolina and Georgia. hus been complated, and tae winute
reconnaissance wmade from the base line on Edisto Island to Christ
‘Charch parish, north of Charleston. A preliminary measurement
of the buse hus been madey und the triungulation has been’ com-
menged,  Astronomical obyervations have heen mude at Charleston,
“and a field party for astronomicel and megnelic observalions is
under orders to this section. The estimate for the next ycar pros
Yides for topogrophical and hydrographic work in this section, and
from November a reconnuissence itowards Savannah. The first
Work will be directed towards Charleston.
~ Secrion VII, The preliminary reconnaissance has been in pro-
gress durisg purt of the scason for the extension of the triangula-
tion from Dauphin island base, in section VIII., eastward into this
fection, o , , , ‘
At the close of October,I was requested by the Commissioner of
e General Land Oflice to undertake the survey of the Florida
Xeys, and have taken preliminary eteps for commencing the work '
:’l}n;edia\cly,\;A. reconnaissance will be wade and reported forth--
Secriony VIII, The primary. ti:ian&c‘dalion ‘of Mississippi sound
Aas _hoen carried .to:the entrance of Lake Borgue and the Chan-
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deleur islands,the limits also.of the secondary triangulution. The.

* secondary triangulation of Mobile bay has made considerable pro~
gress. -~ Jstronomical observations to connect section IX, with this
section have been made at Eust Pascagoula. The topography of
the islands which enclose Mississippi sound has been completed,
and that of the north shore of the sound has been carried as far
west as Pascagoula. The Aydrography of the entrunce to Mobile
bay and of Ship and Cat island harbors, and of their approaches,.
has been finished, A steam vessel was used during part of the
season in this work. The computations of the section have been
revised,  The hydrographic reduction of a chaxt of the entrance to
Mobile bay is in progress; one of Ship aud Cat island hLurbors
and their appronches has beea commenced.  These charts will be
drawn and putinto the hands of the engraver as enrly as prac--
ticuble.  Another season willy it.is expected, furnish muterials for
No. 1 of the General Coast Map, waich is also, in part, the lower
sheet of the map of Mobile bay, ’

The work has been continued in fuic activity in this section

“during the past seasou,

Seerron 1IX. A minute reconnaissance of Galveston bay wnd itg
vicinity has been made, a preliminary measurement of u base line
made, and the tricngulation of Galveston lower bhay commenced,

" Observations for latitude, azimuth, and difference of longitude,
“have been made at one of the stations., The parties for this sec-
tion are under instruction~ to proceed there ag soon as the season
permits; and the estimates for next year contemplate the gradual
development of the ‘survey from the preliminury steps aleeady
taken, : ‘

Secrion X, The continuation of the operations of the land and
hydrographical parties despatehed to the western coast is provided

for by the estimates. ~

The field or office work of the survey has thius been carried into
every State on the Atlantic and Gulf of Mexico, except one.

~ The entire ignorance ot the dangerous part of our coast near the
islend of Nantuckety so important ‘as being in the truck of vessels
trading to Burope from New York, und. coastwise between New
~York and New England, is remarkably illustrated by the discovery
of six ncw shoals there during the past season, by the hydrographic
party under command of Licutenant Charles H. Davis, Unitel
States navy; an itlustration wnfortunately strengthened by the cons
dition of the packet ship Louis Philippe, which was driven into
this dangerous region in December last, [ yefer to the letter of
William Mitchell, of Nantucket, (appendix No. 2,) to show how
completely the position of the vessel was unknown. The vessel
touched upon shoal after shoaly, without the formation of a usetul
conjecture as to where the last spot upon which she struck was, or
where the next might be.  The lives of those on board and the ves-
- sel were happily (providentiully) saved, the vessel being seen by the
people of Nantucket, when the storm subsided, in a perilous condia
tion, and aid being promptly rendered. If it were permitted to
mention such a {act when life was at stake, I might state that the
duties on the cargo.of this vessel would have furnished an gccu-

4



rate chart of the whole of this region. - These duties would have:
- been lost to the government, the chief cargo having been Christmas
goodsd‘, the orders for which, of tourse, could not have been re<:
newed. . o
.~ The following is a brief statement of the progress wade in the
- coust survey, the surveying season of 1844, and that just past,
both inclusive, a period of about four years and a halfy and five.
seasons for the northern sections. The triangulation now extends .
from Maine to Virginia, in & connected series, and hag been come
menced in North and South Carolina, Alabamn, Mississippi, Lou-.
- isiana, and Texas, The. description will be better understnad by
“referring to the sketches accompanying the report, which show the.
progress for the whole period, that for the past year being specifi-
~cally marked upon them. ~ B
During the period referred to above, tha primary reconnaissance-
cand triangulation have been carried from the southwest part of
Rhode Island into Maine, (sec sketch A.) Astronomical observae
tions have been made at 13 stations, and magnetic ac 18, A base line
of verification, of eleven miles in length, has been measured. The
difference of longitude of New York eity hall-and Cambridge obs
servatory has been determined by telegraph.  The secondary tri-*
angulation has advanced from the eastern entrance of Narragansett
“bay to Cape Ann, with an interval which another season’s work-
will fill up. The topography has been carried from Point Judith
to Cape Cod, and has included the shores of Boston harbor and
_its approaches, ‘I'he hydrography has been extended from Point
“Judith east of Nantucket, including part of Narragansett bay, the.
whole of Buzzard’s bay, the Vine{ard sound, the dangerous shoals
off Nantucket, Muskeget channel, Ilyannis harbor,aud Boston harbor
and its approaches. Charts of four harbors in the section have
been drawn, engraved, and published; a fifth has been drawn and
engraved, und 1s ready for publication; a sixth, and one of the
sheets of the general coasl chartyare in the hands of the engravers,
Two manuscript maps of Boston harbor are ncarly completed for
the commissioners of the State of Massachusetts. ‘
Much work of verifieation and filling up has been done in the
second section, (sketch B,) between Cape May and Point Judith.:
Seveén astronomical and 46 maguetic stations have been vceupied,
‘The difference of longitude beétween New York and Philadelphia-
has been determined.  The -hydrography of the approaches.-to the:
Delaware has been c¢xecuted. 'The map of New York bay and
harbory and the environs, in six sheets, and the smaller map n one .
sheet, have been published. -Five charts of harbors of refuge, &e.y -
in Long Island sound, have been published, two others are engraved
and nearly ready for publication, and onc. other has made consid-
erable progress, The engraving, of course, supposes the previous:
reduction and drawing of all the naps.. One !arge sheet of the .
chart of Long Island.sound has been published, and another is well:
advanced towards completion.. The completle chart of Delaware -
‘bay and river, in three sheets, has been drawn, engraved, printed,
and published. 'A chart of Little Egg harbor,in New Jersey, (har-
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bor of refuge,) has been drawn, engraved,and published. The off-
shore chart, from Cape May to Point Judith, i3 nearly completed.
One sheet of the south side of Long Island, delayed for work of
verification, is nearly completed.

The primary triangulation has bee. extended across from the
Delaware to the Chesapeake, and down the bay to the Virginia line,
(sketch C;) and it is estimated that two, or at most three seasons
more, will complete this work to the capes of the Chesapeake. A
base of verification on Kent island has been measured. Astrono-
mical observations have been made at six stations, and magnetic
obscrvations at twenty., The difference of Jongitude of the obser-
vato-ies at Washington and at Philadelphia has been ascertained
by telegraph. The triangulation across from the Chesapeake to
the capitol and obscrvatory has been nearly completed. The se-
condary trisngulation on the outer coast has been carried south of
the Virginia line.

The triangulation of all the rivers emptying into the Chesapeake
north of the Patuxent, and part of the Patuxent, has been made,
The topography of this section, on the bay and tributaries, com-
menced in 1844, is nearly half completed, and, on the outside, has
‘reached Sinepuxent bay. The hydrography of the bay extends
south v the line Point no Point and Hilly Hammock station, (see
sketch C,) and the in-shore work on the outer coast, south of the
Isle of Wight shoal.  One harbor chart has been published, three
others are nearly engraved, and the engraving of the notthern sheet
of the Chesapeake has been commenced.

In section 1V., (sketch D,) the triangulation has extended over
Albemarte, Croatan, and Roanoke sounds. A base line is measuring
ou Bodies’ istand.  Astronomical and nagnetic observations
have been made at threo stations.  Chronometer differences of lon-
gitwle from Washington have been obtained.  The triangulation
of the rivers emptying into the north and south sides of Albemarle
sound has been made, and the tupography of the shores, (with one
exception,) and of the sound, has been completed, The hydro-
graphy of Albemarle sound is nearly one-half done. The compu-
tations and reductions of the proposed chart of the sound have
kept pace with the work, A chart of the Pasquotank (the outlet
of the Dismal Swamp cuanal) has been reduced, and will be at once
engraved, ,

The gulf stream has been crossed in various sections from
Sandy Hook to Hatteras, extending southeast, the wost south-
wardly and eastwardly point reaching latitude 30 34’ north, and
longitude 69° 36' west; on these sections, at various depths, to five
and six hundred fathoms, and, in a few cases, to greater depths,
the temperatures have been ascertained, so as to obtain the law of
decrease with the depth and the distribution at and below the sur-
face at any given depth,

A peneral reconnaissance has been made of the coast of South
Carolina and Georgia, (section V.,) and a minute reconnaissance
from the base line on Edisto island to north of Churleston, (sketch
E.) A preliminary measurement of the base has been made. One



13 [1]

astronomical station has heen established. In another year this
section will have passed through all the preliminary steps to the
full development of the survey in it.

A general reconnaissance has been made of part of the coast of
Florida, (section VIL.,) and one is now muking of the Florida keys
and islands, (section VI.) ,

A complete reconnaissance has been made of part of section
VIIL., (sketch F,) including the coast of Alabama, Mississippi,and

art of Louisiana, A b.se line has been incasured on Dauphin
island. The triangulation from Mobile bay to Lake Borgne is
nearly complete, and it is estimated that another yeason will nearly
if not quite complete the connexion between Mobile and New
Orleans., Two astronomical and magnetic stations have ‘been oc-
cupied in this section. 'Thetopography of the shores of Mississippi
sound, as far west as Pascagoula, is complete, and of Dauphin,
Petit Bois, Rcund, Ship,and Cat islands. The hydrography of the
entrance to Mobile bay, aud of Cat and Ship island harbory, and
their approaches, and of part of Mississippi sound, is' complete.
The computations and reductions have been kept up, and charts of
the entrance to Mobile bay, and of Cat and Ship island harbors,
are in preparation, o o

A reconnaissance has been made of part of section I1X., and the
triangulation of Galveston bay, (skeich G,) resting upon a pre-
liminary base, has been commenced. Astronomical and magnetic
observations have been made at one station, and chronometer dif-
ferences of longitude obtained between a station in Galveston bay
and Pascagoula. ‘ -

In the instrument with which two of the base lines have been
measured, I have combined new principles and details. The upe
paratus was wmade in the office of th_e coast survey, and has fully
Tealized the expectations formed in regard to its performunce.
New geodetic instruments,adapted to t}}c character of the southern
work, have been provided; new and improved astronomical and
magnctic instruments have entirely replaced the older ones; ucw
hydrographic methods and instruments have, in many cases, been
“introduced. The organization qf the qﬁice, and of "all the detunils
of computing, druwing, engraving, printing and publishing, has,
as the work has enlarged, been made more complete by the di-
visions of labor and of responsibility., The principles of modera
geodesy are gradually extending to all the cowmputations of this
work.

During the period just referred to, an area of 17,555 square
miles has been triangulated; the topographical surveys, with the
plane table, have covered 2,318 square miles, and embraced an ex-
tent of share line, roads, &c.y of 7,179 miles. The hydrography
has covered an arca of 20,086 square miles, of which 16,824 were

rincipally off shore o1 deep-sea work. = Four. thousand four
I:undred and four copies of maps and charts have been distributed
to literary and scientific institutions in our country, and to depart-
ments of our own und foreign governinents.

The plan of the work has been extended, so us to be more in
proportion with the extent of the coast; and, as additions have
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taken- place, provision has also been made to survey at once the
more important portions of the coast added. It is thus certain
that any fixed and definite extent of shore line may be surveyed
within a reasonable time, the more important parts being put
under immediate survey, and the results of the work published.

“In this extension of the work, the fostering care of the Treasury
Department and .of Congress lias been especially felt. The in-
creased appropriations necessary have been granted, and every in-
cidental facility whick, under tue law, the Treasury Department
has been able to extend, bas been given freely. The War and
Navy Departments Lave also liberally co-operated in aiding the
survey. ' '

In the estimates for the next fiscal year, work equivalent to full
activity in seven sections is provided for, with a general item . for
office expuenditures, and the cost of using four steam vessels, The
total sum asked, is $186,000, which is less than I had assumed, in

. my report of 1846, as the cost of seven sections and the general
item f{or instraments and materials, without the use of steam ves-
sels. It is, certainly, the least sum for which the work proposed
can be done, and mway, possibly, owing to unforeseen expenses in
the new sections, fall below what is necessary.

The estimates show, with some detail, the work proposed for the
next fiscal year. The following is a brief outline, referving only -
in general terms to the operations.

Full activity is proposed for the work in section I., (coast of
Massachusetts, New Hampshire, and Maine,) with the resources
which this large section, with its indented coast, requires, The
office work will keep up, in general, with the field work.” The
number of harbor charts furnished by this section has rendered it
diflicult to keep up in the engeaving. It is hoped to finish the hy-
drography of Nantucket shoalsin another season, when thein-shore
work will advance rapidly. This important region, however, will
receive all the time which it may require.

The field work in sectionIT., (Conncecticut, New York, New Jer-
sey, Pennsylvania, and Delaware,) is chiefly of filling up, aud the
principal 1items of expense are for the engraving of the back work.
. Scction IlL., (coast of Maryland and Virginia,) will be in full
activity, the same provision, at least, being made for - field work
as in the last fiscal year, while the office work will considerably
increase, especially in the items of drawing anid engraving. The
hydrography outside of the peninsula will be pushed forward.

The work will be also in full activity in section IV., (coast of
North Carolina,) the necessary astronomical, triangulation, topo-
graphicaly and hydrographical purties being furnished.  The com-
putations, reductions, and drawings, will keep pace with the field
work. 4

The basis laid by the present season will enable the work in
section V. (coust of South Carolina) to be fully developed in the
course of the next year,  This season the triangulation and astro-
nomical parties will prepare for the topography and hydrography
of the foilowing year.  Vhe winute reconnaissance witl he exterded
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;:velx; St. Helena sound into Georgie, after completing Charleston
1aroor., . . . )

The exploration of the gulf stream will be continued. C

The reconnaissance in section VIL will be completed, and the
work on the Ilorida keys and islands for the Commissioner of the
Genceral Land Office be followed up, (section VI.) :

- In scction VIIL, the work will be in full activity,and additional
7?5( urces ure vequired for drawing and the engraving of maps and
Charts, '

In section IX, the work will reach its full scale by the progress
of the present season, . | '
~The ‘estimates for the western coast, section X.; have not, of
cousey the precision of the others, but may meet the expenses of
the pacties already sent there. '

I proceed to give a more particular account of the progress of
the survey during the past year, under the head of the several geo-
graphical sections, and the operations in each s~ction.

SECTION No. I.

From Passamaquoddy bay to Point Judith, including the coast of
Mainey New Hampshire, Massachusetts, und Rhode Island.

Tlhree trinngulation parties, onc including an astronomical party
in ity organization, two topograp}]lcnl parties, and a hydrographi-
,cal party, have been atwork in this section during the past seasoa.
One of the plase table partics included two assistants, each carry-
ing on a part of the work, a:‘ld one of the hydrographical pacties
had two surveying vessels, The effective force, therefore, may be
reckoned at three plane table, and two hydrographic parties. Be-
sides thig, during purt of the season, one additional hydrographic
party was at work in the western part of the section. Oue s:ation
of the primary triangulation, which i3 also an astronomical and
magnetic station, has been oceupied. The difference ot longitude
between New York and Cambridge has been obtained by telearaph.
The secondary triangulation of Boston harbor has been counectad
with tnat of Cape Cod by the triangulation of the western side or
Massacliusetts bay, and has been extended castward, to include
Marblehead and Salem harbors, 4s far as Manchester,on Cape Ann,
requiring but a part of a season to complete the sccondary wark
from Cape Cod to Cape Ann. The topography of Cape Coll has
made good progress. The regular progress along the coast, which
had been interrupted in order to make the survey of Boston Larbor,
has thus been resumed. : ‘ ,

The hydrography of Nantucket south shoals has made excellent
progress, and has, renlized, in new discoveries, the fruits of the z;al
amid persevernnce of those engaged init.  Muskeget chaunel/nn
important avenue to and from the Viwvyard sound, and one which
win very imper{eetly undesstood, has been sounded out, ,

The attempt.to veduce the expense of the topographival work,
by uniting two partiesy and thereby dispensing with some of the
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persons necessary in a separate organization, which was successful
under the direction of Mr. Cutts in section I1I.,has been tried this
geason in Mr. Whiting’s party. The expenditures of the season
having been yet returned only in part, I cannot give the result in
figures; but Mr. Whiting reports a considerable increase of work
in proportion to the addition of expenditure,

An early announcement was made of the discoveries, by Licuten-
ant Commanding C. H. Davis, off Nantucket, (see appendix No. 3,)
in the former part of the season. The work increases in interest
as it advances, and as the connexion between the detached parts
becomes apparent. The two shoal spots discovered Jast year, and
the ridges discovered in 1846, are now traced as parts of extended
shoals. A description of the dangerous locality of the Nuntucket
shoals, as developed up to the close of the season, will begiven in ~
the appendix to this report, (No. 3,bis,)and a sketch showing this
part’ of cur coast as now known will accompany it, and also be
printed separately for distribution., The steam vessel, sailing ves-
sel, and extra vessels employed this year, will be required for
another season, at least, to complete this part of the survey. Siz
new shoals have been discovered during this one season,the number
showing how truly this important part of our coast might have
been classed with regions unknown,

I mentioned in the report of last year that comparative trials had
becn made of the zenith telescope, zenith sector, and prime verti.
cal transity as means of determining latitudes on the coast survey. -
The results were very favorable to the two instruments first named,
and unfavorable to the method by transits over the prime vertical for
field work. The eastern and western transits of but few stars couldd
be whserved on the same evening, and the intervals were fre-
quently losty even when the observations were extended through
the whole night. The results by the same star upon every wire
were pond, the probable error of the latitude from a single obser-
va.ion on a single wire being but 07.85, (about the same in amount
as the single observation with the zenith sector;) the probable error
ui latitude, as observed by a single star, derived from a mean of four
observed, being 2”.07, and of the mean of the four 17,04, Itis
very probable that these difficulties may be remedied, at least in a
degree, by unother method of observing or by comparisons at dif-
ferent places for differences of latitude, but the few results which
can be procured in a given time, when the weather is particularly
favorable, will always tell against it for field purposes. Mr. Da-
vidson, who remained at Agamenticus to add to the number of stars
which had been observed on the prime vertical, lubored assiduously
for twenty-seven nights, watching the whole night when there was
any prospect of success, without procuring a siugle interval be-
tween an eastern and western transit of the same star,

With the zenith sector, in sixteen evenings in October and No-
vewber, before midnight, 106 observations were made on 37 stars,

,the probable error of a single observation being 0".88, und the
probable error of the place of any one star as given by the catu-
logue being 07.47. The error of the mean result for lutitude is
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thus very small, being probably chiefly that of the part of the
catalogue employed, Four ohservations with the zenith sector
thus appear to give a result equivalent in value to the normal
place of the star given by the catalogue, By the zenith telescope
in 10 nights, to about midnight, 125 obscrvations were made on 25
stars, the probable error of an observation being + 0".87, of a sin-
. gle pair (cztalorue error) being + 1”.43, and the mean latitude
being 43° 13' 25".1. There is yet room for doubt whether the -
zenith sector will mainjain its superior accuracy when compared
with the more recent forms of the zenith and equal altitude instru~
ment, and with more accurate determinations of the places of the
stars. The portability of this latter instrument, and the facility
of its use by a single observes, makes it deservedly a favorite.
The trial at Agamenticus was favorable to one determination of
latitude by the zenith sector, as compared with one determination
of latitude by the zenith telescope. The results for the latitulde of"
the station, derived from the three instruments, were for the zeunith
sector 43° 13' 25",00; zenith telescope 439 156" 25'.1; transits over.
the prime vertical 43° 13' 25".81 N,

1. Reconnaissance.—The reconnaissance for the extension of the
primary triangulation eastward from the stations, in New Hamp-
shire and Maine, shown upon the sketch of the work of last year,
lias been continued under my immediate direction, by assistant C.
0. Boutelle, who was occupied in-it from the 21st of June to the
6th of August. The work proved much more difficult than Mr.
Boutelle’s previous knowledge of that part of the country had led
him to suppose; the points which are intervisable and which form,
by their conuexion, triangles of the proper shape, not giving the
length of sides which had been anticipated. After a general exs
amination of the country, for th’e"‘ next range of }riangles, Me.
Boutelle made a triangufat‘ion with a reconnoitring telescope
with a divided circle, so as to fix approximately the relative posi~
tions of prominent points. A report, made with his usual ability,
shows the conditions which limit the selection of the triangle -
points in particular directions, aud presents a scheme for the ex-

tension of the primary triangles.

2. Primary triangulation.——As stated in my report of last year,
the progress of this triangulation, in advance of the secondary, ad=
mits of the devotion of part of my time to work in other sections,
Closing the work of verification in section Ill. in the latter part
of August, I occupied Unkonoonuc station in New I'{ampshire, be=
tween the 28th of August and Tth of October. This was not ori-
ginally intended as an astronomical station, but-the Secretary of
the Treasury having directed the beginuing of the survey of the
coast of section X., the western coast, I deemed it expedient that
the assistunt, who was to be in charge of that work, should have |
an opportunity of goiug through all the different classes of obser-
vations made in the survey, nnd determined to use this station, both
for astroncmical and wagnetic observations. When the observa-,



£1] 18

tions at Unkonoonuc were completed, I transférred my party to
North Carolina for the measurement of a base lineon Bodies’ island.
The points observed upon from Unkonoonuc, seven in number,
are marked in sketch A, and extend from Gunstock mountain on
the north, to Blue hill, near Boston, on the south. It has an ex-
tended view of the immediate coast, including Blue hill, Thomp-
son’s at Cape Ann, and Agamenticus in Maine, about seventy-five
miles. The shortest side of the triangulation centring at this moun-
tain is twenty-two miles in Jength, and the longest fifty-five miles,
The horizontal angles were measured by 316 observations with
the thirty-inch Troughton and Simms’s theodolite of the coust sur-
vey. The area of the polygon, formed by joining the stations ob-
served upon, and reckoned in the usual way, is 1,629 square miles.
“I'wo hundred and two observations were made for differences of
height with the micrometer of the thirty-inch theodolite.  Seventy-
cight observations for the height of the barometer, 78 for tempe-
rature, and 78 for evaporating point, besides other miscellaneous
meteorological observations, were also made, The comparison of
tte barometer observations with those at the Cumbridge observa-
tory will serve to determine the height of the mountain, which
appears not yet to have been ascertained. ‘
I was aided in the observations and in the miscellaneous work of

the party by Mr. J. Hewston, jr., und Mr. B, I, Duncan.

3. Astronomical and magnetic obscrvations.—The astronomical
observations were of latitude and azimuth, and for local time; the
magnetic, of declination, dip and intensity. These were made by
me personally, or by Sub-assistant Joseph S. Ruth, under my im-
mediate direction. Assistant Jumes S. Williams also took part in
the astronomical observations,

A new zemth telescope, by Simms, (No. 2, of the coast survey,)
with such improvements as the experience in its use by former ob-

servers has suggested, was used for determining the latitude by
Captain Talcott’s method. Thisinstrument isarrangedsnasto reach
the zenith stars without difficulty. It has a telescope of 3} inches
aperture, and 40 inches in length, a single micrometer, a brass arce
for steadyiny its vertical motion, and is well arranged in its minor
details. A re-computation of the results is-necessary before we can
~ compare its performance with those of the other instruments of the
same kind used in the coast survey. 118 obscrvations were made
for latitude with this instrument on 30 pairs of stars. 124 obser-
vations were wade on Polaris at culwination for the value of the
miciometer, and 20 at elongation for the value of the level di-
visinns,

Fighty transits of stars were observed for local time,in conuexion
with the obseivations of latitude and azimuth with the forty-five
inch transit instrument of Simms, (No. 1.)

Fifty-three observations for azimuth were made with the thirty-
inch Trougliton theodoiite on Poluvie, gaumna and zetam,w i lingiv at
elongation, und on Polacis uear its clongations.  Tie rosuts are
nearly independent ¢f the Latitude of the place and the position of.
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Polaris, by observing near both eastern and western elongations.
Five positions of the instrument were used in the measurement of
terrestrial horizontalangles. 35 observations were made for con-
" necting the observed positions of the star and the elongation mark.
‘The heliotrope, or pole at Holt’s station near Andover, (see sketch
A,) was the mark of reference in the morning clongations, and a
lamp, such as is used in the smaller Jight-houses on the coast, with
a single reflector, kindly loaned to the coast survey by the Fifth
Auditor, was the night mark at Holt’s. When the atmosphere was
moderately clear, the light was readily observed with the wires
fully illuminated; the distance to Holt’s is about 34 miles.
_ Ninety-three readings for magnetic variation were made on three
days; six sets of observations for horizontal intensity on four days,
and three sets for dip on two days. Four sets of experiments for °
the moment of inertia, and magnetic moment of the magnet were
made on two days. A declinometer and magnetometer, described
by Riddell in the magnetic instructions of the British Association,
and made for the coast survey by Jones, (No. 2,) was used in these:
observations; also, a dip circle, by Barrow of London, (No. 1.)
The observations at Nantucket have been continued during the
past year by William Mitchell, esq., who reports one hundred and
~ thirty-two observations of the raoen and modn culminating stars,
and four occultations for longitudes, thirty-two prime vertical tran-
" sits, (sixteen intervals,) and thirty-five series of observations with
the West Point repeating circle tor latitude, : '

. The chronometer comparisons for differences of longitude of
Cambridge and Liverpool have been continued by Professor W, C.
Bond, director of the Cambridge observatory, and seventy deter-

minations made during the past year. Mr. Bond also reports, for

the use of the coast survey, twenty-nine moon culminations, (re.
duced,) ten occultutions of stars by the moon, and seventy-two re-
sults for latitude by transits over the prime vertical. Observations
* for local time were made, also, by Mr, Bond; and Mr. George P, .
Bond, in connexion with the telegraphic operations, for difference
of longitude of New York and Cambridge, on ninetcen days in
July, and fifteen in August, besides others for personal equations.

4. Difference of longitude by telegraph.—This method, which
may be considered to have passed into one of the regular methods
of geodesy, was employed to determine the difference of longitude
between a station in the Stuyvesant garden, New York, kindly
provided by Mr. Rutherford, and the observatory at Cambridge.
The president of the New York and Boston telegraphic company,
Ton, Francis 0,3, Smith, facilitated in every way our operations,
and put up, with cconoiny and despateh, a small extra line which
Wwug necessury to connect the Cambridye observatory with the main
telegrophic Jine near the depot at Brighton, This line was sug- -
gested by W.'C. Bond, esq., and ih: reconnaissance for it was
mle by Awistant C. O, Doutelle, The arrangements at the New
York end of the line were wimde, under iy dicection by Professor
Eliag Loomis; those at the Cambridge end were made by Mr.
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Bond. The details of the o(geratious were, as heretofore, placed
in the charge of Assistant S. C, Walker. ,

At New York, a new forty-five inch transit instrument of the
coast -survey, by Simms of London, (No. 2,) was used for local
time, and a sidereal clock, belonging to Mecssrs. E. and G, W.
Blunt, with chronometers for comparisons. The performance of
the new transit is reported by the observers to be entirely satisface
tory. At Cambridge, a similar transit, of the Messrs. Bond was
used, with numerous chronometers carefully compared. The com-
parisons at the ends of the line were made by the method of coin-
cidences. :

The mode of using the telegraph has been explained. in ny last
report, and the conditions necessary to accuracy, as also the me-
thod of deducing results from the observations. The receiving
magnets used last year were laid aside, to give place to others of -
greater power., .

Signals were exchanged on seven nights in July and August be-
tween the two stations, the whole number amounting 10 12,000,
These were generally coincident with the beats of the clock or
chronometers; but, in some cases, the trausit of the same stars
over the different wires of the instruments were also telegraphed.

The personal equations for the clo:k corrections of different ob-
servers were obtained by a very extensive series of comparisons,
894 in number, the transit of the same equatoreal star over alter-
nate wires being noted by different observers. The other observers
repuired to Camwbridge for comparisons with the Messrs. Bond.
The vbservations for clock corrections were made by the most ap-
proved method. The small list of zenith stars was used for ubser-
vations of clock corrections at New York and Cambridge, eliminat-
ing, nearly, the errors in the right ascensions as derived from the
catalogue of the British Association. Mr. Walker proposcs to re-
duce these right ascensions to an average value for all the obser-
vations of the season, (575 observed tiansits,) making the correc-
tions which the observed differences may indicate.

In relerence to the corrections of the telegraphic part of the
operations identical results were obtained with those stated in my
report of last year, leading to the same conclusions that, when due
precautions are tulen, the “telegraph itself commits no error which
the most delicate ear can detect.”

Very great attention has been given by Mr, Walker to the deter-
mination of pcisonul equations, upon the success of which these
operations finally hinge. The vicws of Mr, Walker are thus pre-
scnted in his annual report: .

“The importance of the cureful determination of this element

was explained iy my last year’szeport. [t is the most difficult and
most variable elewent in the whole work; while all the others,
by reparitions of the snme process on several nights, converge to-
wards a finu) result apparently free [rom constant, and, indecd,
from all seusible «ccidentel enor, this element retaing its cons
s‘unt error until it is ramoved by aItcrnali(ms of the four principal
observers, or mediate cowparisons.  An impoitont questicn arises
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on this subject, viz: whether there is any constant relation be-
- tween two individuals for a term of several weeks, or whether the
element is not subject to fluctuations with the relative state of the
health and temperament of the observers. I think the experience’
. of fixed observatories warrants the conclusion, that two observers:
of the regular corps, retaining the same instruments at the same
locality, have, for several months, and ¢ven for several years, the
. same relation to cach other. Such was not the expcrience of the
last year’s work among the travelling corps of obscrvers of the
United States coast survey; change of place and instruments have
scemed to produce changes in the value of this. element. Since
. the liability to error from this source exceeds that from all others,
too much stress cannot be laid on the importance of studying the
philosophy of it.” :
“1 beg to suggest the following hypothesis: There exists be-
tween the absolute time of the sensation of sight of a phenomenon,
and of reference of that sensation in point of time to that of the
hearing of a sound in every individual, a very small interval,
which, though slightly varidble with his temperament in other
respects under similar circumstances, may rcmain constant for
months, and perhaps for years. It is the difference in this quantity
of time that conslitutes the personal equation of two observers.
In order to arrive at it, the two persons must eliminate their rela-
tive accidental error of seeing and also of hearing. The outstand-
ing (’I,im-rencc after this climination constitutes the personal equa~-
tion. ‘ ‘ '
“In order to converge with rapidity to this ultimate relation be-:
iwcen two persons, the clock beat used by both should be clear
and distinet, The optical capacity and definition of the transit
instrument should be the best possible. The solar focus and the
ocular focus of the transit wires should coincide in space for each
observer. This can only be secured if the vision of one is shorter ..
than that of the other, by one or both of them wearing those spec-
tacles which every day’s practice has shown to be needful.  After.
taking these precautions, I have reason to believe thet the trial of
100 wires at a single comp.rison gives a result nearly freed from
accidental error, when both purties are in good health and free
from fatigue. If these conditions are not complied with, if the
definition of the telescope is imperfect, or if the ocular focus is not
good for both parties, several such comparisons are needed in or-
der (o obtain the requisite precision of the result. If the solar or
ocular focus is bad, the eyc endeavors to overcome this imperfec- .
tion by its own adiptability. This power of overcoming such a
difficulty varies with the stale of the nervous system or tempera-
.menty and in such a case different states of temperament produce
diferent degrees of perfection of vision, and different degrees of
convergcncy towards the true result from a given number of
wires,’ ‘ i ‘
‘Tt often happens that two persons after a state of rest or re-
sumption of work, converge rapidly towards their normal relation.
If afterwards one of them rests, and the other Jabors so as to be .
gouch chilled or fatigued, the two on recommencemecnt of their
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trials, find a very different result from the preceding. From the
experience of this year, it seems proper to conclude that observa-’
tions for personal equations, when all the above mentioned requi- .
sites are not complied with, are of very little use, and that the in-
corporation of them in the mean or general result leaves it less
accurate than that of a smaller number of trials under circumnstances
favorable throughout. Observations by daylight are preferable.
The eyes of different focus adapt themselves to the same eye-piece’
better than by night.” ' :

The collection of personal equations appended to Mr. Walker’s'
report of this and of Jast year is, I believe, the most extended on
recerd, embracing forty-scven different pairs of observers. The
personal equations bewcen the four principal observers of the sea-
son are determined within a probable error of one-hundredth of a -
second of time. As these results will be of considerable interest
to practical astronomy generally, and the necessity of recurring to
similar observations in the coast survey will be constant, so as to
render the results valuable for reference to the work, I have placed
the general abstract in the appendix No. 4. ,

The formation and discussion of the conditional equations for the
difference of longitude will complete this report of Mr. Walker.
His other labors in computing will be found noted under their ap-
propriate head of office work.

We have now obtained the difference of longitude between
Washington and Cambridge by the telegraph, using two interme-
diate stations at Jerscy City and New York, which may be con-
nected with certpinty by the geodetic operations of the survey.
The difference of longitude between Philadelphia and Washington
and Jersey City was obtained in the course of the first series of ob-
servations. '

5. Secondary triangulation.—The secondary triangulation of the’
western shore of Massachusetts bay has been in part completed by
Captain T. J. Cram, United States Topographical Enginecrs, assis-
tant in the coast survey. This was necessarily preceded by u re-’
connaissance which resulted in the scheme shown in sketch A, ex-
tending from the line Falmouth, Hyannis on the Vineyard sound to
the line Blue hill, Prospect hill, (Hingham,) ncar  Bocton harbor,
wkhere a junction is made with the secondary triangulation of Bos-
ton harbor of Assistant C. O. Boutelle. This work furnishes points
for the plane table survey of the western side of Massachusetts
bay. The party of Captain Cram took the field in July, and by
ihe middle of August the reconnaissance was finished, and the ad-
ditional signals (twelve in number) erected, Up to the 27th of
September, the following work lLad been completed. Seven sta-’
tions had been occupied, and an area embraced of 453 square miles,
Obscrvations had been made on twenty-one stations and ei%ht
other objects, including steeples, light-houses, &c. The number
of angles measured, was 418 by 4,189 observations. The instru-
ment used is 2 twelve-inch repeating theodolite (with a regeating
stand) made by Simms, of T-ondon, for the coast survey. Captain
Cram reports favorably of its performance.
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A supplementary report by Captain Cram, stating the progress.
. of his work to Novemg‘er 1, at which date he bad been directed to
- close it for the season, shows 12 additional stations occupied, 32

objects observed upon, and 4,044 observations made.
" Sketch Aindicates the progress of the triangulation by the con-
nexion of stations, both of which have been occupied by the darker’
?1}} l]i‘ncs, and those of which one har been occupied by the lighter
ull lines. ‘ ~

The work executed by Captain Cram on Cape Cod, afler the date:
of his annual re:ort 1ast year, that is from Octaber 1 to November
9, and not included, therefore, in mny last repert, was as follows:
Three stations were occupied, and the positions of thirty-three ob-
jects fixed by 726 observations. The area embraced was 183 square
miles, I'en stations were occupied or visited with instruments, and
the Licight of thew above the ocean determined, The whole work-
ing season of 1847 of this party was five and a half months, During’
the winter Captain ('ram has reduced his observations, and put them-
in form, and made the prescribed compatations. ‘

6. The sccondary triangulation of the vicinity of Boston harbor
to its connexion with the work ot Captain Cram, just stated, bas’
“heen completed by Assistant C. O, Boutelle, who has also extended
his triangulation north and-east of Boston harbor, to include Mar-
blehend and Salcin harbors, and part of Cape Ann as far east as
- Mauchester, (see ¢ketch A.) At the main stations, Mr. Boutelle
used the two-feet Troughton theodolite of the const survey, and at
the minor stations, the six-inch repeating theodolite by Gambey,
(No. 1.) Between the 30th of August and 26th of September five
muin stations were oceupied,at which 129 angles upon 126 objects
were measured by 990 observations, und seven subsidiary stations, at
which 99 angles were measured upon 93 objects, by 600 observations.

Mr. Boutelle closed his work 1n the latter part of September to
proceed to section IV., North Carolina, to make the preliminary-
arrangements necessary to measuring the base line on Bodirs’ island,
and to assist in the measurement.

Between the 1st of November and the 11th of December, 1847, -
the following work was done by this party in the survey of Boston
harbor, not included in my report of last year, viz: six stations oc-
cupied, 152 angles measured upon 142 objects, by 1,310 observa-
tions with the two-fect Troughton theodolite. .

Mr. Boutelle was engaged last winter in astronomical -observa- -
tions in North Carolina, which are noted under the head of section
1V., and on their copletion was occupied in computations of that
work, and in the re-computation of portious of the cbservations
of former years until he took the field in June. He was aided by
Mr. G. W, Dean, nttached to his party. '

7. Topography.—The to ography of Cape Cod has employed two'
nrlics,]-)arﬂl hj::s embrac‘edpsgegtls {Wos. 28, 31, 32, 33 of sketch A.
he first party was under the general charge of Assistant H. L..

Whiting, and the work was executed by him and by Sub-assistant
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8. A. Gilbert, the number of hands of the party beinidoubled. Up
to the close of September, sheets Nos. 81, 32, 33 had been com-
pleted by this party,an area had been surveyed of 73} square miles,
an extent of shore line of 103 miles, shore lines of creeks and ponds
38} miles, and roads 210} miles. - The topography of the shores of
Wellfleet harbor, of Soutb Wellfleet or Biackfish creek, and of Par-
met river harbor in Truro are included in No. 31.  This sheet alone
containz 184 miles of roads, and the character of the natural features
of the country included in it is very complex. Mr. Whiting remarks:
¢The hills in Truro will average from 160 to 140 feet high, and in
Wellflicet und Fastham from 120 to 80 and 60. These are all of
the most abrupt and irregular. character, with alternate hollows and
peaks.”?  “Insix consecutive square miles there are not less than 300
separate peaks of hills,and some 510 holes or hollows, all requiring
and having separate and distinct curves of contour and elevation.”

Mr. Whiting took the field in June,and, after preliminary recon-
naissance, commenced his Elanetablc operations on the 8th of July.
He was joined by Mr. Gilbert on the 20th of July, since which time
two instruments have been employed. The party expected to finish
this part of -Cupe Cod -during the present season; but I have been
obliged to direct the closing of the work in October, for important
verifications in section II. of the survey, and a re-survey of Sandy
Hook, to ascertain its increase. The topography in this section is
sufficiently in advance of the hydrography to penmnit a short sea-
son’s work without detriment to the general progress of the sec-
tion.

During the last winter, Mr. Whiting was engaged at Doston in-
transierring the survey of the city, by the water commissioners, to
his topographical sheets of the shores of Boston hurboi. In effecting
this, it was necessary to run additional lines and occupy many sta-
tions. This work employed him until the 20th of March, when
be repaired to the office and put in ink the topographical details of
his plaue table sheets, as far as the time permitted, until it was ne-
cessary again to take the field. Mr. Gibert was engaged in put-
ting in ink the topegraphy surveyed during the previous season,
and also in reducing in pencil, for the commissioners of Boston
harbor, a part of the plane table sheets of the harbor shores.

8. The second topographical party was under the charge of as-
sistant J. B. Glick. Sheet No. 28, on the south side of Cape Cod,
wss commenced by Mr. Glick early in June. His work upon it
was interrupted from the close of July until the beginning of Sep-
tewber 5 and up to the 26th September an area of 26 square miles,
36} miles of shore line, and 67} miles of 10ads, hud been surveyed.
Tise part completed includes no less than seven villages.

Additional topographical surveys, indispeasably required for the
map of the eastern series, No. 1, in the course of engraving, occu-
picd Mr. Glick during the wonth of August, These are shown in
sketch A, Nos. 1}, 3, and 4, ¢ie being in the vicinity of Dutch
island and the fe:ries across the western arm of Naragansett bay,
the other on the castern passage, or Saughkonnet river, and near
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Pamanet or Slocum river. The extent included in these surveys
1s about 93 equare miles, but does not fairly represent the amount
of work done, as it is in detached parts, which are at considerable
distances from each other. The distance gone over, in moving
~ from place to place in executing the work, is estimated at three
~ bundred miles. '

~ Mr. Glick mentions with thanks the prompt assistance received
“from Captain Walden, of the revenue cutter Jackson, who was
~directed to afford him transportation in the surveys in N’aragansett‘

and Buzzard’s bays. Lo :

In October this party was directed to take up the verification of
the shores of the Patapsco. During the last winter Mr. Glick was
occupied in the office in putting in ink his surveys for the chart of
Boston harbor, and. in transférring the tovgraphical details to the
map for the commissioners of Boston harbor. ' -

9. Verification of topography.—V erifications of part of the topo-
graphy of the shores of Boston harbor and the vicinity were made
In September, by Captain A. A. Humphreys, United States Topo-
graphical Engineers, assistant in the coast survey. The results are
highly satistuctory hoth as to accuracy and uniformity of repre-
sentation by Assistants Whiting, Glick, and Williams, and Sub-

assistant Gilbert. .

10. Iydrography.—The hydrography of the Nantucket shoals,
aud of the vicinity of Nuantucket island, has been continued by the
party under the command of Lieutenant Charles H. Davis, United
~States navy, assistant in the coast survey, The vessels employcd
have consisted of the steamer Bibb, the schooner Callatin, and a
hired tender of nincty-five tons burthen. 'The Gallatin was under
the command of Licutenant J. N. Maffit, United States navy. ‘In
his report at the end of the seasony Licutenant Commanding Davis
remarks ;—¢The progress made in the first month of the scason
(July? was 80 very satisfactory that there was but little doubt of
completing before the end of the season the survey beyond the new
.. south shoal on the south, and on the meridian of Great Rip on the
east. :

A chart having these limits,and embracing the anchorage under
Great Point on the north, would be ol the highest value to the
foreign and coasting trade. It would be in demand abroad as well
as at home, aud would be relied upon by all those merchant vessels
of Great Britain, and the north of Burope, which are engaged in
commerce with this country, DBut the very dangerous character of
the ground requires that every possible care should be used to
ensure accuracy,and in accordance with this view, the South shoal
charts alrcady issued have been called ¢ Preliminary Sketches,”
leaving an opening for future corrections, if upon a comparison of
the work of separate seasons, any should be found necessary. The
necessity for accuracy, arising from the dangerous nature of the.
ground, is increased by the imperfections of the existing charts, and
1t is the reiterated proof of this imperfection, and the constant dis=
covery of new shoals, which, more than anything else, has com-
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pelled me most unwillingly to report to you the necessity for
giving another season to the outer Nantucket shoals. '

“Five new shoals, discovered during the present year,have alrendy
been reported to the public, and another shoal or bank bas since
becn discovered,eighteen miles from Nantucket, of equal importance
to any of the precedirg. But the weather during the wonth of
August has also been a cause of our not completing the proposed
chart this season. It proved a greater drawback thun usual. The

- fog was so continuous and dense, that the vessels have more than
once laid at anchor on the shoals without seeing each other for
forty-eight hours, though only a few miles apart.”

In the appendix (No. 3, bis) will be found a notice of the dangers
in this vicinity as they were known at the close of the surveying
season, The preliminary sketech which accompanies this report
gives the bydrography of this region as far as completed.

In conformity with the request of a committee ot the citizens of
Nantucket, a very careful examination has been made of the ba
inside of Great Point, with a view to ascertain what changes, if
any, have occurred since former surveys. The channel between
the island of Muskeget and Martha’s Vineyard bas also been care-
fully sounded ; and Lieutenant Commanding Davis recommends
that a chart be prepared, embracing this chunnel and the harbors of
Edgartown and Holmes’s Hole—a recommendation which meets my
entir« ccncurrence. He is of opinion that this channel mway be
useful, if properly buoyed, as vessels passing through Nantucket
sound would have the choice of passing out by this chanuel o5 by
the Vineyard sound, and ¢ at certain titnes of the tide the current
is unfavorable in one place, while it is favorable in the other; and,
owing to the different directions of the two channels, the same
wind may be fair in one that is ahead in the other. After passing
the outer bar, about eight wiles distant from the southeast puint
of ‘Chappaquiddock, over which there is good beating space of
three fathoms, vessels are clear of danger. Muskeget channel,
however, promises to be principally useful as a means of entrance
to the sound in threatening weather, when the object will be to
reach a harbor of refuge.” '

The recowmendations of u light on Sankaty head and of a beacon
on the new South shoal, are again renewed by Lieutenant Com-
mandiag Davis in his report of this year, in the following terms :

“It will be highly gratifying to you, bowever, to know that
our labors in this field have already proved useful to the coasting
trade, in pointing out the sufe and expeditious route clear of the
shoals to the southward of Nantucket; this has been made kuown
chiefly through the pilots and others employed in this branch of
the coast survey. 1 have never seen so many vessels in tiis track
as during the past season. Bat the valuable knowledge collected
by the coast survey in :ihis region will become much more con-
spicuous and generally useful when the light is established on San-
katy head. If this light is, as it undoubtedly should be, one of
Zreat power, distinctly visible in clear weather at a distance of
thirty miles, not only will the domestic commerce derive great ad-
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_ vantages from it, but we shall hear less frequently of accidents to:
- our foreign merchant ships on the shoals. : s
“To navigate safely among them reqires a local knowledge
which pilots only attain, and which few pilots ever possess. Navi-
gators are easily bewildered on coming from the sea, and finding
themselves suddenly in shoul water, and uncertain what course to
pursue; this evil will be partially remedied by a good light on
Sankaty heud. " Next in importance to this light, as a security to
navigation, is a beacon on the new South- shoal, which I consider-
it again my duty to urge now, and on all proper occasion:; the
value of which I hope yet to sce recognized, and the erection of
which is not, I trust, far distant.” A detailed report, relating toa
light-house on Sankaty head was made to me last December by
Lieutenant Commanding Davis, and a copy of it was duly forward-
ed to the Fifth Auditor; it'will be found in the Appendix to this
report, No. 5. A report from the sume officer in regard to buoysis -

also appended.—(Appendix No. 6.)

11. It is not usual to refer in my reports to attempts, however
useful, which have not succeeded, but I feel disposed to depart
from this rule, to render justice to the effort of Passed Midshipman,
Danig¢l Ammen, of the United States navy, acting master of the
- steawmer Bibb, who volunteered, under circumstances of no little.
personal hardship, to attewmpt to determine the position of Cushe’s .
ledge. My attention was called by the honorable Daniel P, King,
of Massachusetts, to a letter received by him from Mr. Samuel
Giles, of Rockport, Massachusetts, in which it was stated that this
ledge, having “only twenty-seven feet of wuter’” upon it, is erro-
neously laid down in the charts to the extent of nine miles of
latitude, It was further stated that the fishermen from this part N
of the coast crossed ‘“‘the White rock” of Cashe's ledge many ,
tines in the course of the season, On communicating with Lieu= ;
tenant Commanding Davis in regard to this matter, he informed,i
me that Acting Master Ammen had volunteered to so in a fishing"’
smack from Rockport, and that he had been furnished with proper’
instruments to determine the approximate position of the ledge, if.
found, Mr. Aminen sailed in company with two expericnced fish=
‘ermen from Rockport, as pilots; and, after rcaching the deeper |
parts of the ledge, sounded for two days and a half to find the; .
shoaler parts, without success. The pilots “had not before ap<
Preciated the advantage that the vessels at anchor had »t other
times been to them, affording the means of always keeping in the
Vicinity of the shoal, and of aveiding sounding over and over ngain
the same ground.” "As theinformation collected by Acting Master
Ammen may, in the absence of more precise data, be of service to
Nuvigators, I have appended his letter to this report—(Appendix

0. 7.) I propose to give Mr. Ammen the epportunity which he
desires, to complete this work, at a period of the year when the
fleet of fishing vessels is anchored on or near the ledge,

Among the disagreeable incidents of the season was the danger
tun by ti‘xe schodner Gallatin'in her return to Boston harbor, have,

» .
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jag been caught in a violent northeast gale of Scituate rocks. The
vessel suffered damage, easily repaired, in her spars and sails, but
no furtber. Her situation at one period of the gale is represented
to have been perilous. Two vessels under similar circunistances
went ashore on Scituate rocks.

After the season was so far advanced (September) as to render
further work on Nantucket shoals impracticable, the schooner Gal-
Jatin, was employed in observations of currents in Boston harbor,
which, by great industry, were completed before the close of the
season. Tidal observations at this important port have been kept
up throughout the year. ’

A report by Lieutenant Commanding Davis, on the necessity for
a landmark upon Long Island, Boston harbor, is hereto appended,
(Appendix No. 8;) also a notice by the same oflicer of an inven-
tion of Captain Owen, of the British navy, designed to be used at
light-lhouses and light-boats, to give warning to approaching ves-
sels during fogs, (Appendix No. 9.) Lieutenant Commanding

“Davis acknowledges his obligations to Commodore Parker and to
Captain Tatnall, of the Charlestown navy yard.

The office work, of this party during last winter, was quite ardu-
ous. The notes of the hydrography of the South shoals, of Boston
harbor,and of Hyannis harbor, including soundings, currents, tides,
and sailing directions, were all copied, the reductions made, and
the work platted. In addition to this, Lieutenant Commanding
Davis continued the discussion of the tidal observations at Fort
Monroe. Ile also made an examination of Hell Gate, which will
be reported in its place in section II.

12. The hydrographic party of Lieutenant Commanding John R,
Goldsborough, U. 8. N., assistant in the coast survey, has, during
part of the season, been employed in this section in soundings to
fill up certain parts of the first sheet of the chart of the eastern
coasty, from Point Judith to Cuttyhunk, betwecn Cuttyhunk and
Gay Head, and in the different arms of Narragansett bay; also in-
soundings in Newport harbor. Local tidal observations have been
made in connexion with this work.

13. Professor Baily, of West Point, examined, at my request,
the specimens of bottom taken up in the different parts of Boston
harbor, with a view to develope facts of practical importance in
regard to the sources of the different deposites. The microscope
did not point out characteristic differences in the organic remains.

SECTION II.

From Point Judith to Cape Henlopen, including the coast of Con-
necticut, New York, New Jersey, Pennsylvania, and part of Del-
aware. .

The supplementary work in this section, has consisted of re-de-
terminations of points of triangulation on the southern shore of
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Long Island; for filling up portions of hydrography; of additional
magnetic observations; of the verification of topography near Hell -
Gate, and of the re-survey of Sandy Hook to ascertain its changes;
of tidal and current observations; of additional soundings for the
western sheet of Long Island, and for the off-shore chart, and of &
re-examination of Buttermilk channel, near New York, and of the
hydrography of Hell Gate. This work has been executed from
i'gme to timie, as parties could readily be disposed of from other sec- .

10nhs, ' "

The drawing, engraving, and - publishing of charts, which have
required the chief expenditure in the section, will be particularly
spoken of with the oflice work, to which they belong,

In cuploying the zenith telescope by Captain Talcott’s method -

Lo obtain latitude, it is necessary, frequently, to use stars of which

‘ th? positions, as given in the catalogue, depend upon a few obsers

_vations, , :

"+ 'The necessity of better determinations, in many cases. presented
itself to us carly, in the use of this instrument. In the series at
Fort Morgan, the second made upon the coast survey,the mean cat-
alogue error was greater than the mean probable error of a single
observation with the zenith telescope. Many of the pairs emKloy- )

- &d were beyond the range of the zenith sector, especially with the
first instruments used, which did notadmit of obscrvations near the
zenith, Captain T. J. Lee, who had taken part in these observae
tions, and Lad seen with regret the impossibility of making use of

. all the pairs of stars, until better determinations were had, sug-

gested observations with the mural circle of the observatory of the

- military acadeny at W.st Point, to determinc the ositions.ol all

- the stars used, beginning with those which gave decidedly disrep<
ant results, Such work is, perhaps, hardly to be expected frem
the regular observations of an observatory as u_su;\l.ly organized,
however important to the coast survey. Qn application to profes-

~sor Bart]ett, of West Point, he acceded with great (_:heerfulnvss_to :

. my request to permit the use of the myral, aq(l furnished most lib=

erally to Captain Lee every facility in ‘making the observations,

and gave him the benefit of his advice and knowtledge in directing
the course of observation; insuring thereby the best application of

Captain Lec’s time and ability as an observer.

, 'l‘he observations for longitude have been continued at Philadel-
phia by Professor Kendall,

1. The determination of points on the south shore of Long Island,
to fill up the hydrography, has been executed in part by Sub-nssis=
tant Joseph S, Ruth, and” in part by Professor Pendleton, United
States navy, both under the immediste’ direction of Lieutenant.
Commanding Rickard Bache, United States navy, assistant in the
coast survey. Hydrographic points were determined by Mr, Ruth.
from 329 observations from main stations on Long Island, including.

‘80 area of 192 square wiles. o :

2 ‘M'agne‘tic observalions were made by Sub-aséisgant Joseph S.
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Ruth at Fire island light-house on Long Island, at the Pavilion,
New Haven, and at two points, Fort Wooster and Oyster point, in
the vicinity of New Haven. The number'of readings for variation
was 449 on 13 separate days, for horizontal intensity. 10 sets on 8
days, and for magnetic dip 9 on 7 days. The apparatus used was
that already referred to in the primary triangulation of section I.
Twelve sets of observations were made for the moment of inertia
and cleven for magnetic moment of the needle employed at the sta-
tion. Five sets of observations upon the sun for azimuth were
made with the small theodolite attached to the declinometer. The
observations required frequent repetitions in consequence of mag-
netic disturbances, accompanied by auroras, which rendered them
of no value for normal results, This work and the former occu-
pics! Mr. Ruth from the 28th of June to the 1st of September.

3. Astronomical observations.—Between the 15th of June and the
18th of September, observations tor the north polar distance of 38
stars had becn made with the mural circle at West Point, by Cap-
tain T. J. Lee, topographical engineers, assistant in the coast sur-
vey. The purpose of the observations has already been stated, and
the acknowledgments justly due to Professor Bartlett made, The
stars whose positiors huve been determined were those giving dis-
crepant results for the latitude of Poole’s Island in the Chesapeake,
Thompson’s, (Cape Ann,) and the Isle of Shoals and Agamenticus
on the eastern coast. '

4. During the past year Professor Kendall has observed at Phil-
adelphia, tor the use of the coast survey, fifty-five culminations of
the moon, comprising thirty-six transits of the first and twenty-four
of the second limb, with the transits of the moon culminating stars,
Since January, 1848, fourteen occultations at the dark liwb of the
moon have been observed,

6. Hydrography.—The supplementary observations of tides and
currents which I found to gc necessary at the entrance of Long
Island sound, by the discussion of the observations in the souund,
have been made by Lieutenant Commanding John R. Goldsbo-
rough, United States navy, assistant’in the coast survey. Simul-
tancous tidal observations for two lunations were made in the
mouths of June and July mear Montauk DPoint, on Little Gull
island, at the entrance of the Race, and at Watch Hill, near the
eastern entrance of Fisher’s Island sound. Current observations
were made in connexion with these, at stations No. 41, near Mon-
tauk Point, (see sketech B,) No. 36, in the Race, and near Watch -
Hill, for four consecwtive complete phases of the current. These
observations were made chicfly wlien the sea was smooth and (he
influcncee of the wind was hnpecceptible,  The simultancous obser-
vations are intended to determine the interval in the time of rise
and fall of the tidewad ebb and flow of the current al the important
positions relocted. Lo trace minmtely the connexion of the rise
and fall of the tide and direction, and force of current, hourly ob-
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servations for three days were made near the west end of Fisher's
island, outside of the Race, in connexion with those at Little Gull
island and current station No. 36, in the Race; also, near the east
“end of Fisher’s island, in connexion with those at Watch hill and
the neighboring current station. These observations are in pro-
gress of reducing and representing on the diagrams prescribed. -

The tidal observations have been kept up at Governor’s island,
under the direction of Lieuténant Commaunding Goldsborough, and
angles have been taken for the positions of rocks and buoys in
Hunlingmn bay. The woik of the parfy in section I. has already

een stated. : L ~

This purty was occupied during the last winter in reducing and
plotting the tidal and current observations of the previnus season,
and in reducing and protracting the soundings made on the Bulk-
“head shoal, near Fort Delaware, in the channel east of the Pea
Patch islaud, at the entrance to Dona river, and across the Joe

Flogger shoal. i .
" The schooner Nautilus, belonging to the party, was rua into by
a propeller steamboat in Long lsland sound, from carelessness on
the part of those in the steamer. Thke prompt measures taken by
Licutenant Commanding Goldsborough, secured the necessary re-
Pairs to the vessel at the expense of the parties doing the dam- '

age, .

Hydrography of the southern side of Long Island.—The sup-
Plementary lines required for the western sheet of the south side
of L()ng Island have been run by Lieutenant Comwanding Richard
Bache, United States navy, assistant in the coast survey, in the
steamer Legaré, Lines: from the capes of the Deluwan; to the
New York light-boat, from Sandy Hook to Martha’s Vineyard,
from Martha’s Vineyard to Delaware bay, for filling in the off-shore
chart now in progress of completion, have been run, in the course
of the season, by the same party.. The{’m‘e now engaged in the
re-examination of the entrance to New York harbor, to wecertain
if any changes have taken place in Gedney’s and the main ship
channel, or the shoals bordering them, from the making out of
Sandy Hook. ) Co

"Mhe more accurate defining of the limits of the depression known
as the Mud Hole, and the continuation of the soundings on the
south side of Long Island, have also been assigned to this party;
but the boisterous character of the weather, during tiis autumn,
renders it probable that all may not be accomplished that is de-
Si!‘t‘li. ; ’

The cxploration for temperature of the gulf strenm, by Lieu-
tt:nant Commanding Richard Bache, will be noticed in its proper
Place, ) ‘ , :

During last winter, this party was engaged in plotting the work
of the previous scason. A ciart of the over-falis of Cape May. was
prepaced, with a comparisua of the three fathom cueve resulting
from the pew and ol surveys, showing, .contrary to the gencra :
opinion, very small changes in this quarter. A comparative chart
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of Crow'Shoal, surveyed by Major Bache in 1836, and Lieutenant
Commanding Davis in 1842’43, and again during the last season,

was also made. ‘ .

7. In connexion with the soundings near Sandy Hook, I should
mention that Sub-assistant S. A, Gilbert is under instructions to re-"
survey the shore lines of the hook, to ascertain the progress which
it has made, if any, since the survey of 1845, : ‘

8, Hydrography of Hell Gate.—~My attention was especially
called to the necessity for a more minute chart of this dangerous
passage than was in the archives of the coast survey, by a corres-
pondence with Schuyler Livingston, esq., chairman of the commit-
tee of the chamber of commerce, of New York.

Lieutenant Commanding Davis, who had made the¢ current and
tidal observations in Iell Gate, in 1845, volunteered, at u sea-
son of the year when it was certain the work would be any-
thing but pleasamt, to muke the additions required to the chart
to adapt it to the immediate wants of the chamber of commerce.
The report presented by Lieutenant Commanding Davis, and the
accompanying chart, were forwarded to the chamber of commerce,
and their re-eipt acknowledged, by dircction of the chamber, by
the sccretary, Prosper M. Wetmore, esq., and complinientary reso-
lutions pussed. (Appendix, No. 10.) This report was published
at the time, but the inquiries for it recently, which I have not been
able to answer by furnishing it, and the value of the nautical sug-
gestions which it containg, induce me to append it.to the present
report, (Appendix, No. 11.) :

9. This important work has been resumed by Lieutenant Com- |
wanding David D. Porter, United States navy, assistant in the
coast survey, who uscisted in the survey formerly made, and to
whose party the United States schooner Petrel has been assigned.

At vie date of September 23, about one-third of the hydrography
hiud been completed, and if the season proves fuvorable, 1 ex-
puct that Le will complete the most essential part of it. The
period for working to advantage in this passage is so brief, and
the irregularities of the bottom so great, that the area to be
sounded gives but little idea of the time required for its comple-
tion. 4,000 soundings have been made at the date of Lieutenant
‘Commanding Porter’s report, and €14 angles taken with the sex-
tant, to establish hydrograplic points. Tidal observations at every
half hour of the day and night have been made, in connexion with
the soundings,

A report since received from Licutenznt Commanding Porter is
inserted in the appendix No. i2,and has been communicated to the
chamber of commerce. '

10. The party of Assistant H. L. Whiting is under instructions
to verify the topography of the shores in this vicinity, and to pre-
sent a map of them as now existing, improvements and alterations
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of late years having yery much changed the immediate shore line,
as well as the positions in the interior, visible from the water,

11. Hydogrephy of Buttermill: channel.—By special instructions+
from the Secretary of the Treasury, are-survey was made of this.
~ channel to ascertain what changes, if any, had taken place in it
within the last few years, to furnish sailing directions for it, and"
to ascertain the proper place for buoys to facilitate its use. This
hydrography was placed in charge of Lieutenant Commanding
David D. Porter, United States navy, assistant in the coast survey,
who accomplished it between the 28th of August and the 8th Sep-
tember, presenting an interesting report, which I give in the ap-
pendix, (No. 13.)  In the execution of this work 1,600 soundings:
have been taken, and 135 angles measured, with the sextant, in
establishing the hydrographic points. The least water in the chan-
nel is five fathoms. A chart on a large scale will be at once pre-

v

pared and reported to the Treasury Department.

12. I em indebted to Lieutenant Commanding Porter for an ex-
amination of the question of the location of a buoy in the chan- -
nel west of the Pea Patch island in Delaware river, which was.
referred to me by the Fifth Auditor. It resulted in the recom-
mendation of replacing a buoy off # Tom’s Gut,” to mark the chan- .
nely and of placing an additional buoy at the lower end of Pea
Patch spit. A change in the mode of attaching the buoy to its
anchor, by a ring playing frecly through an eye instead of a
shackle and bolt, was recommended by Lieutenant Commanding -
- Porter, as likely to prevent the chafing which now rapidly takes.
place, separating the buoy chain from the anchor. :

13.- Professor Bailey, of West Point, prepared a report on the -
specimens of the bottom taken up jn soundings in this section. I
~referred to his interesting examination and its results in my last
report, and have presented his paper, through Professor Agassiz, to
the American Association for the advancement of science, that it
may be put in the way of publication. It is accompanied by care-
ful drawings of the organisms described, the character of which is--
highly praised by Professor Agassiz.

SECTION No. 3.

From Cape Henlopen to Cape Henry, including the coust of Dela-
ware, Maryland, and part of Virginia. '

The survey has made its regular progress in this section; two-
triangulation parties have been employed in it during the whole
season, and one during part of the season, two plane table parties,
one with two instruments, a force équivalent therefore to two plane -
table parties; one hydrographic party during the whole, and one
during part of the season. The triangulation across to the Capitol
has been ne"? completed; important work of verification has been
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made; the triangulation of the Chesapeake hasbeen extended south
of the mouth of the Potomae, covering the bay (which here widens
considerably) by a double series of triangles; the. triangulation of
the outer shore has advanced down Sinepuxent bay into Virginia;
the topozraphy of the shorcs of the bay to the limits of the trian-
gulation of last year has been executed; the hydrography of the
bay bas passed south of the same limits, and on the outer coast hus
reached them, and the hydrography of the Choptauk river hias been
completed. The hydrography in this section has covercd an area
of 617 square miles. ‘ '
The steamer Vixen, loaned temporarily by the Navy Depaitnient
to the coast survey, was employed in the outside or ocean work for
five weeks in August and September, :

1. Primary triangulation across to Washington, and work of
verification.—Two stations were occupicd by me before proceeding
to settion No. 1; one on the Magothy river, near the shores of the
Chesapeake, and the other in Anne Arundel county, Webb’s hill,
(sketch C.) The angles on all the stations visible from the first,
seven in number, were measurcd; the lines which had grown up
were re-opened, and the line to Marriott’s was opened by Mr.
Thomas McDounell, under my immediate direction. 426 observa-
tions were made with the two-fect theodolite of the coast survey,
by Troughton and Simms, using seventeen positions of the instru-
ment, and 328 measures were made of cight angles. I also made
a reconnaissance before going to this station of the line from Mar-
riott’s to Soaper’s, and satisfied wyself thatywithout the aid of ex-
traordinary refraction, the two stations were not, as had been sup-
poscd, intervisible, Our occupation of the station on the Magothy
was prolonged by bad weather to six weeks, during which time the
signal at Soaper’s was seen but three times.  The intermediate sta-
tion at Webl’s was next occupiced, and 240 observations made in
thirty-four positions of the theodolite on four stations. While there,
I requested Assistant James S. Williams to reconnoitre the line
from Webb’s to Hill’s, which, if practicable, would improve the

triangulation, and which, from previous reconnaissance, had been
~ supposed impracticable. He reported the line to be practicable,
but the obstacles in the way of completely opening it were such as
to induce me to postpone to the winter the question of finally
opening it. The occupation of but one additional station is requir-
ed to connect the Chesapeake triangulation with the Capitol and
Washington observatory. The area covered by the triungulation
was 346 square miles. ’

2. The primary triangulation of Chesapeake bay, and the seconda-
Ty triangulation connu:tcd with it, have been continued southwarl
by Assistant Edwmund Blunt, who has also executed work of verifi-
cation north of the Kent island base. - During part of the season
Mr. Blnnt has been aided by Sub-ussistant Charles P. Bolles; and
durirg part of the season by Mr, John Locke, junior.

i he trinpgnlation has boen extended south of the wouth of the.



35 | [1]

Potomac, (sce sketeh C;) a SMable base for the triangulation of -
that river being furnished, and across Fishing bay, behind the
islands which here divide the Chesapeake, to the wmouths of the
Nanticoke, Wicowmico, und Manokin riveis, ot the eustern shore,
The shortest line of the western branch of the main series is about -
11} miles, and the longest 17} miles. The area included in the
. season’s work, in the Jower part of the bay, to December 1, is 417
square tailes. Up to Octobuer 1, seventeen statioss had been
occupied, of which six belonged to the western or eastern main .
series, and one was a station of verification in the upper part of
the bay, At the main stations ninety-one angles had been mey- |
sured by 2,420 observations, with the ten-inch repeating theodolite
of the coast survey, (No. 1,) by Simms, of London, and at the
secoudary stations twenty-cight nngles by 186 observations. :

Mr. Blunt has had the use of a small vessel for his party during -
the season. The party has suffered from sickness, Mr. Blunt him- .
self, and two nssistants, huving been seriously indisposed, as well .
ag a portion of the hands of the party. ' _ _

The pacty wus enguged during the last winter in computing the
work of the previous scason, and in copying the journals, &c.

Secondary triangulation of the peninsula.—~This work has been »
continued, by Assistant Jobn Farley, southward from the poini of
termination of last year on the Isle of Wight bay, Maryland, along
Sinepuxent bay, iato Virginia. Operations were commenced in |

ay and discontinued in August and res:uned in beptemher, the
season closing in November. Upto 29th September fifteen stations |,
had been oceupied and 831 complete observations (one telescope
direct and one reversed,) made with a six-inch repeating theodolite,
(No. 2,) by Gambey, of Paris. The progressof this work is shown ..

“on sketch C. , .
The work of the last season was computed and put in duplicate
- by Mr. Farley, before taking the field, o g

‘Topogrt%)/ty--——'rh‘! topography in this section has been included
in sheets Nos. 21, 21}, 23, 20, 27, 8, 30, and 32, of sketch C, "
covering-an ares of 200) squary miles, an extent of shore line of
360 miles, and of roads of 161} miles. - )
The survey of sheets Nos. 21, 21}, 26, 27, 28, and 30, has been .
made by the party under the direction of Assistant Richard D.
Cutts, one plane table being used by Mr. Cutts himselfy and the.
other by his assistant, Mr. John Seib. The work was begun on the
- 14th of May, and closed on the 20th of Wovewber,  The shoreline
of the bay sheets was first executed and [urnished io the hydro-, )
- graphical party of Licutenant Commanding 8. P. Lee, working in.
the vicinity; the interior details were then in succussion fitled up, -
“then the river sheets were taken up and Jaished. :
The survey iucludes 339 miles of shore "liue, 146 of reads, and.
an area of 143 squave miles. Tae country is fow and intersected:
with bays and witer cowrses. Tue plan of a double party, Lwo.
plune tables wnder the direction of one chief, has proved cconomical.
- and effective as last year, and I am of opinion that it may be ex«
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tended with advantage. This party has had the use of theschooner
Wave during the whole season.

‘Mr. Cutts has occupied, in addition, three stations of the trian-
gulation of the Choptank, where the results required verification,.
using the six-inch Gambey repeating theodohite (No. 2.

At the date of his last annual report, October, 1847, Mr, Cutts
was still in the field, and, before -closing his work, had surveyed.
an alditional area ot 9} square miles, an extent of shore line of 21
miles, and of roads of 5% miles. The plane table sheets of the last
seasoa were put in ink during the winter.

The topography of sheet No. 25 of the Chesapeake bay has been
completed by Assistant George D. Wise, who has also re-examined
a portion of his work ou the shoresof the Patapsco. e had, also,
cotome need sheet No, 32 on the outer shore, south of Indian river,.
and joining the plane table sheet of Mr. J. J. 8. Hassler from Cape
Henlopen. The party took the field on the 20th of May, and re-
turned to the Patapsco for verification work there on tho 14th of
October, Mr. Wise has used a small vessel hired by the coast sur-
vey for the purpose. The amount of new work executed during
the part of the season devoted to it covers an area of 48 square
- miles, B

Hydrography.—Two hydrographic parties have been engaged in
this section, one during the whole season under the command of
Lieutenant Commanding S. P Lee, U. S. N., assistant in the coast
survey, and the other under the command of Lieutenant Command-
ing W. P. McArthur. The party of Lieutenant Commanding Lee
began their work in the bay on the 29th of May, and, by the 13th
of July, had nearly sounded out the space between a line drawn
from Cove Poiut light-house (see sketch C.) to Meekin’s Neck sta-
tion, and a line from Point no Point to Bloodsworth station, in-
cluding an area of 205 square miles. Having made preliminary
arrangements for setting up signals on the outer coast south of In-
dian river, Lieutenant Commanding Lee proceeded in-the steamer
Vixen, kindly loaned by the Hon. the Secretary of the Navy tem-
porarily for service in the eoast survey, on the 27th of July, to
commence the outside work, from the line at which it had been
discontinued in 1845." On the way northward, Sand Island inlet
was examined, according to a request made of me by the Committee
of Commerce of the House of Representatives, and a report made,.
which is placed in the appendix, No. 14. ,

Between the 5th of August and 12th of September, when the
steamer YVixen wasrequired by the Navy Department to bereturned,
the party of Lieutenant Commanding Lee completed the sounding
of 230 square miles, from Indian river south to Beach house signal,
(see sketch C,) and off shore to a distance of from 10 to 15 miles,
as far as the steamer could be seen by observers stationed on the
tripods of the signals. Within this limit lies Fenwick’s shoals,
bearing eest 75° north from Fenwick’s island station, distant 6}
miles, and having 24 fathoms least water upon them. Lieutenant
Commaunding Lee recommends that a light-boat be placed within
these shoals, and that artificial marks be erected at different con-
venient points along the coast,}so that the coasters who run by the
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land only, should be certain of their position, the coast itself af-
fording no natural land marks to serve as adequate guides.

In September, Licutenant Commanding Lee, in the brig Washing-
ton, returned to the Chesapeake, and before the close of the sea-
son, November 16th, completed the hydrography of the section as
far south as the line (sketch C) Point no Point, Hilly Hammock,
the Honga river, and Hooper’s straits to Bishop’s head signal, on
the castern side, and the Patuxent river to St. Leonard’s creek.

* This party, after closing the work in the gulf strcam, mentioned
in my last report, exccuted u portion of off-shore work souch of
Cape Henlopen, running 100 miles of soundings, and collecting
characteristic specimens of the bottom. Round shoal, on the north-
ern end of the Hen and Chicken shoal, was also sounded. The
late period of the season prevented a further extension of this
work. During the winter the party was engaged in copying notes
in duplicate, copying dingrams of the gulf stream observations,and
plotting the soundings of the off anid in-shore work, in copying
soundings taken in the Gulf of Mexico, and in preparing the sound-

‘ing sheets of the Chesapeake.

The hydrography of the Choptank rivers, and of an unfinished
portion of the bay sheet of last year,has been completed by the
party under the command of Lieutenant W, P, McArthar, U.S. N.,
assistant in the coast survey, in the schocmer John Y. Mason, The
regular work of this party was in seetion IV., Albemarle sound; but
Lieutenant Commuanding MeArthur, with characteristic zeal, re-
quested that, on closing his work there, he might be assigned to
the completion of the hydrography of the great and little Choptank
rivers, near the mouths of which he worked last year.

The great Choptank is nearly sixty miles in length, and, with its'
tributaries, passes through onc of the most fertile portions of Mary-
land; the river, though deep, is interrupted by shoals. Onc of these,
“lying immediately in the mouth of both Choptanks, with but nine
feet of water on it,”’ iy claimed us a discovery by Lieutenant Com-
mwanding McArthur. The aren of this river, as far as sounded out,

“is 125 square miles, that of the little Choptank 37 square miles.

In his annual report, Lieut. Commanding McArthur remarks:
“In order to assist and facilitate navigators in these rivers, ten
small spar buoys are required, viz: one on the new shoal in the
mouth of the river; one on Tilghman’s Point bar, one on Ham-
broolk shonl; one on the extremity of Hambrook bar; and one on
the Sugar Loaf shoal off Chancellor’s Point; und three on the Ja-
maica shoals. In the little Choptank, one on the bar running
11)\'E. by E. from James’s Island signal, and one on Ragged Point

ar.” ,

On the bay shect south of Sharp’s Island, a shoal was sounded
out, the limits of which were before but imperfectly, known; a-
buoy is recommended to be placed on this shoal, &«wnabling navi-
gators to avoid the shoal, and have the full benefit of the whole
width of the channel in beating up or down.”  The area sounded

out upon this sheet was about twenty square miles.

At the request of the Committee of Commetce of the House of



(11 38

Representatives, and with the assent of the Fifth Auditor, I in--
structed Lieut.  Commanding ‘McArthur to make an examination
into the alleged necessity for a light-house on Blakiston’s Island,
in the Potomac, above Piney Point. His report (which was at
once presented to the committee) will be found in the appendix
No. 15. : , ‘

Before proceeding to Albemarle sound Jast winter, the hydro-
graphy of a chart of the harbor of refuge at the mouth of Chester
river was prepared for engraving by this party.

SECTIONS I1Ii. AND IV,
Ezploration of the gulf stream.

The observations in the gulf stream were continued this year.by
Licutenant Commanding Richard Bache, United States navy, as-
sistant in the coast survey, in the steam vessel Legaré, transferred
by the Treasury Department from the revenue marine, Two see-
tions, perpendicular to the uxis of the stream, were made between
the 4th and the 25th of July, temperatures being taken from the
surface to 600 fathoms, in thirteen positions on the frst section,

- and from the surface to 500 fathoms, in fourteen positions in the
second section. The positions are marked on the chart D bis,
where the sections are designated as 111, and 1V, and the positions
are numbered in the order 1n which they were occupied; the letter
R, affixea to the number of the position, scrving to distinguish the
work of the party of Lieutenant Commanding Richard Bache from
that of Licutenant Commanding George M. Bache, in 1846, and
of Lieutenant Commanding 8. P. Lee, in 1847, ‘

Observations upon the section southeast from Cape Henry have
been made for three consceutive years, to indicate the changes in
the distribution of the temperature of the ocean. In consequence
of the loss of the most trustworthy instruments, by the parting of
the line in drawing it up, after a cast of 3,300 fathoms in depth,
off Hatyeras, the further prosecution of the soundings for tempera-
ture during the season was postponed, and the Legar¢ was used
for importaat service in another part of the survey.

This is the first year that stcam has been applied to this portion
of the work. The circumstances were not of the most favorable
kind, but some advantage, nevertheless, seems to have been gained.
Licutenant Bache remarks: ¢ Section IMI. was run by the brig
Washington, in 184G, in nine days, eleven positions being occupied,
and in 1817, in eighteen days, thirteen positions being occupied.
It took us eleven days, occupying thirtcen positions, and taking
temperatures to 600 fathoms.  Although we had head winds, they
were generally fresh enough to allow a smart working vessel to
reach her station as quickly as we did. On our return (sectien 4)
and on one or two days going out, the weather was so calm as to
give us an advantage over sails, and always in being able to keep
the vessel directly over the line, and to neel it up by steam. At
the same time I do not conceive this a proper vessel for this duty;.
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her power is shall, so small as to make it necessary to beat under
steamy and sail against & whole topsail breeze. She is heavily
masted, and yet has not sail enough to drive her moderately through
~the water in good sailing breezes.” o

“On no single day while running scction III. could our sails be
used to advantage in moving from one position to another. Re-
turning, the section (No. IV.) was from latitude 30° 34' north,
longitude 69° 36’ west to cape Hatteras, on which we were occu-
pied nine days in making fourteen positions, observing the tempe-
ratures to the depth of five hundred futhoms,”

Besides the instruments for ascertaining temperatures used last
year, there were tried two Six’s thermometers, by Bunten of Paris,
for which I amn indebted to the kindness of Professor Agassiz of
Cambridge, two Jarger theriwometers on the same plan by Taglia-
bue and Negretti of New York, and a metallic theru.ometer by Mr,
Saxton of the office of weights and weasures, specially designed
for this'work. | This latter instrument proved decidedly the most
convenicnt, requiring no covering to guard against pressure. It is
shown in sketeh D bis, diagram No. 4. The thermometer coil is
like that of Breguet, only of much stouter materinl, and of two
metals, silver and platinum, soldered together. The plan of regis-
tering resembles that adopted by Jurgensen of Copenhagen, and by

- Montandon of Washington, in their metallic thermometers. The
haud attached to the thermometer coil pushes before it, by a pro-
jecting piny a hand whicl moves with a slight friction on the cen-
tral axis. In the diagram, A is the hand attached to the coil, and
B the hand registering the Jowest temperature to which the instru-
went has been cxposed. The brass work of the instrument was
gilded so that the sea water might touch every part of it without
i]ujury. i The Six thermometers were used only at moderate
depths. ' ' ,

- A general comparison of the results of three consecutive years,
as shown by the curve of temperature from a mean of observations
from 20 fo 120 fathoms, and 120 to 480 fathows, is made upon
sketch D iy, diagram No. 1. The positions are laid off at the top .
and bottom of the diagraw, and the temperatures at the sides, The |
abscissic of the curves correspond therefore to the positions, and
the ordinates to the temperatures, : «

The two.branches of the gulf stream shown in 1816 reappear in
the observations of 1848, I'rom causes beyond the control of the
navigator, the new observations do not scem to show whether in
this year there was more than this division, The whole tempera--
turc of the ocean was higher in July, 1848, than August, 1846 ot
1847, especinlly the lower portions.  Although the hotlest part of
the section was not struck in 1848, the curve from 20 to 120 fathoms
rises generally above that of the other two years,and that from:
120 to. 480 fathows rises very greatly above the others. In all
those curves it is seen that the point of highest temperature passes
away from the shore side of the diagram ut the greater depths.
The highest temperature from the mean of 20 to 120 fathoms was
in 1846, about 130 nautical miles from Cape Henry, in 1847 about
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135 miles, in 1848 about 125 miles, measuring upon a line perpen-
dicular to the stream, or about southeast from the cape.

The fact of the higher temperatures of the ocean at correspond-
ing depths, in section IIL in 1848 cthin in 1846, is well illustrated
by comparing the curves resulting from the mean of the observa-
‘tions in several positions beyond the first branch of the gulf

stream. In these curves, representing the law of change of tem-.

perature with depth, the temperatures are laid off at the top of the
diagram, and the depth at the sides, the temperatures being the
abscissie, and the depths the ordinates. The mean curve derived
from observations in positions 1, 2, 3,4, 5 and 6, showing the law
of decrease of temperature from the surface to five hundred fathoms,
is contained in diagram No. 2, skctch D, tris, [ts remarkable
similarity to the corresponding curve on the same diagram, from
positions 8, 9, 10,11, 12 and 13, (corresponding in the observa-
tions of 1848 to the positions of 1847, first referred to,) strikes the
eye, there being an exaet parallelism in the two curves from one
Lundred fathoms to nearly five hundred fathoms, The whole of
the former curve (for 1847) is within the latter, the differende of
temperature below one hundred fathoms being about 33° at the
~same depth,

The remarkable consistency with which the law of change of
temperature is developed in all these observations, is'one of the
most satisfactory points relating to them, giving confidence in
-determinations which otherwise, from the very variable circum-
stances of the ocean temperatures, might fail to be accorded to
them.

The same form of curve for the law of distribution of heat, in.

the cold current between the shore and the gulf stream (the cold

wall) is developed in the observations of the three years, as shown

by diagram No. 4, sketch D, tris. The coincidence of these curves

with a logarithmic curve (the curve of equilibrium in conduetion .

of heat) has been already the subject of remark in a former report.
The development was made from the observations of Lieutenant
‘Commanding C. H. Davis, in 1815.

The diagramn just referred to contains also the three curves cor-
responding to the highest temperatures observed in scction II1L of
the gulf stream in each year, the general similarity of which is
very striking. The curves are from observations by different ob-

servers, with different instruments, and have been drawn by me.

from the notes of each one as reccived year by yeur, and therefore
from discussions independent of each other. The portion of these
curves between 300 and 500 or 600 fathoms, and of the mean curves
-of diagram No. 3, between 150 and 500 and 600 fathoms, may be
closely represented by considering the difference of temperature
from the highest to the lowest temperature us a geometrical series
with decreasing terms from 600 or 500 fathoms., The effect of the

-

introduction of a disturbing cause to the equilibrium of tempera-’

ture is well shown by the form of these curves, as also the ten-
dency to a common and low temperature in the deep water of the

ocean. This is not the place to present in detail the developments
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of this subject, so interesting in both a practical and scientific
point of view. : . ‘
© The results of 1848 have rendered probable the curious fact that
‘the cold ‘in-shore wall is cut off at Cape Hatteras, the hot water of
the gulf extending quite into soundings. The peculiar circum.
stances of these observations make a confirmation desirable, but
such is the result which now appears. In diagram No. ¢, (sketch
D, tris,) the two inner curves show the temperatures on soundings -
in section IIL., while the four outer ones, rising in temperature at
the surface to 79}, 80}, and 81, show 'that the off-shore high tem-
perature is carried quite into the coast. DBetween this and the
~hottest part of the gulf stream, no curve resembling the inner ones
of diagram No. 3 occurs in a position Wwhich is fairly upon the
section, :
A remarkable uniformity in the temperature at the same depth is
shown in positions 1, 2, 3, 4, 5, and 6, of section IV., the distance
between I and 6 being 228 nautical miles, The mean temperature
at the surface and down to 100 fathoms, does not vary more than
one-half of a degree of Fuhrenheit’s thermometer from the two ex--
tremes at the corresponding depth; from 100 to 200 fathoms, the
variation does not excecd one degree; and at 500 fathoms, where’
the difference is greatest, it amounts to five degrees on each side of
the mean. ' :

The temperatures at the same depths, in the more southérn scc-
tion, in 1848, were lower than those of the more northern section.
The same fact was observed in regard to.sections II. and IIL., in
1846, pointing distinctly to the source of the difference in the re-
sults obtained in different seasons.

‘ SECTION No. IV,

From Cape Henry to Cape Fear,including part of the coast of Vir-
ginta, and the coast of North Carolina.

The survey has been in full activity in this section during the
past year; the operations including rcconnaissance of different
grades, preparations for the measurement of a base, astronomical
observuticns, main, secondary and tertiary triangulation, topogra-
phy and hydrography. Six partics have been employed during
the whole or part of the season, and the work is rather more ad-
vanced than I gave reason in my last report to expect that it would
be, The triangulation of Albemarle sound, and of the rivers, ex-
cept the Cushal, Roanoke and Chowan,is completed. The geogra-
Phical positions of certain points are approximately fixed; the to-
‘pography of the shores of the sound and rivers is more than two
thirds done; the hydrography of the Pasquotank river is completed,
and that of the sound has been commenced and made good pro-
gress. . These and other materials are in the hands of the compu-:
ters and draughtsmen of the survey, for the preparation’ of the
map of this sound, a project for which bas been made. °

During the coming season, the final measurement of the base, and
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connexion of the triangulation with it, will be made; the main and
secondary triangulation of Roanoke and Croatan sounds will be
finished, and that of Pamlico sound be in progress; the triangula-
tion of tke lower part of the Roanoke and Chowsn rivers; of the
outer coast on Bodies’ island to north of Nag’s head, and southward’
on Chicamicomico, will be exécuted; the topography of Albemasle
sound and its rivers will be completed, and that of the ocean,
shore be commenced; the hydrography of Albemarle sound will be
nearly completed. The hydrography of the outer coast, for which
the work on the ocean shore will furnish points, cannot be executed
satisfactorily, nor without great peril to those engaged in it, except
by the use of a steam vessel. One that shall have power to make
a port whencver taken by a northeast gale, in the dangerous re-
gions north of ITatteras, is indispensable for this work.
The -operations of the past year in this section have included the
following: - '

1. A reconnaissance for determining the site of a new base on
Bodies’ island, and its connexion with the main triangulaiions of
the sounds.

2. The measurement of a base line on Bodies’ island,

3. Observations for wzimuth at Stevenson’s point, Albemarle
sound, and for difference of longitude by chronometers from Wash-
ington, :

4. The main triangulation of Albemarle sound, and the second-
ary connectéd with it, furnishing bases for the triangulations of the
rivers emptying into the sound.

5. The reconnaissance for the triangulation of part of Albemarle
svund, and of Alligator river, and the triangulation,

6. The triangulation and three topographical sheets of the north
shore of Albemarle sound from the Pasquotank river westward to
Bluff Poiut, and including the shores of Little river, the Perqui-
mons and Yeopim rivers.

7. The topographical survey of the south shore of Albemarle
sound from Durant’s island to west of Laurel Point,

8. The hydrography of the Pasquotank river and part of Albe-
marle sound, between the Perquimons and Little rivers, and ¢x-
tending nearly to the south shore of the sound.

9. Observations for the rise and fall of water of Albemarle
sound, near the mouth of the Pasquotank, and at Caroon’s Point,
at the entrance of Croatan sound.

10. In connexion with the reconnaissance mentioned in I, the
inlets made through Bodies’ island, in 1846, have been examined,
and the gradual closing of one and deepening of the other ascer-
tained.

Site of base line.—When it became certain that one of the
inlets formed across Bodies’ island would not close in time to ad-
mit the measurement of the base on the site formerly selected, on
consultation with Assistant J. C. Neilson, by whom the reconnais-
sance of this part of section IV, had been made, I determined on
the examination of a site just north of that formerly selected. Thisg
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was made by Assistants J.-C. Neilson and C. O. Boutelle, and the
site of the base has been approximately determined by the latter,
who placed signals at the extremities, made a rough measurement
with a chain, and took the levels necessary for a profile.. A signal-
was put up by Mr. Boutelle at the Roanake marshes, to replace
the light-house, which had fallen in ruins since its use as a station
point in 1844, and a line opened across the island to the north end -
of the base. ‘ A "
In the course of the various examinations in this quarter, facts
were ascertained in reference to the communications which were
opened in 1846, between the sound and ocean across Bodies? island,
which appear now to have greater interest than was at first attached
to them, from the continued deepening of the southern inlet. I
gave those which were collected up to the time of my last reportin:
the appendix, and recapitulate the principal particulars, and add -
~such new ones as have been collected in theappendix to the present -
report No. 16. At the last examination in March, this inlet, which
I have called in my previous reports, and marked upon the sketch
accompanying it, as the inlet of 1846, though prescnling six feet of
water on the bar upon the seaward side, was closed by a ¢bulk-
head” across the sound entrance, having only three or three and a -
Lalf feet of water upon it. The greatest care will be taken to .
watch the progress of an entrance which may become so impertant
to the navigation of Pamlico and Albemarle sounds, or which,asis
more probable, from the general laws ncting on this extensive re-
- gion of the coast may close unless artificially kept open. This is
the inlet which was entered by the small steamboat Oregon in 1848,
Measurement of base.~—The pre]imim_\ry steps of aligning the
base and arking it out, grading, selection of a camp, &c., were -
satisfactorily taken by Assistant C.O. Boutelle, or under his direc- -
tion. 'The measurcinent was made with the apparatus described in
my previous reports, to which such additions have been made as
were suggested by its use at Dauphin island, The measurcment -
was commenced on the seventh of November und completed in ten
working days. The basc is about 6} miles in length, giving an .-
average of more than two-thirds of a mile for the daily measure-
ment. As this work is, in fact, still in progress while this report is .
before me, I reserve the particulars of the measurement for ury
report of next year, I was assisted in this measurement by Assist- .
ant C. 0. Boutelle, zided by Sub-assistant Joseph 8. Ruthy and by
Messrs Hewston, Duncan and McDonnell. Mr, Clarke, of the
office of weights and measures, attended to keep the apparatus in -
order, and showed both industry and skill in his work. This base
line is marked with o strong line upon sketch D. T
The main and sccondury triangulations of Albemarle sound have
been completed by Assistant W. M, Boyce, The connexion with
the main trisngulation by Assistant Fergusson is made ou the line.
Caroon’s point, Roden, (sketch D,) the work has been extended
up the sound, to the mouths of Chowan, Cushai, and Roanoke -
rivers, and bases have been furnished for the triangulation of the
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Chowan and Roanoke at one extremity of the sound, and of the
‘Alligator and North rivers at the other. The connexion of the tri-
angulation of the Pasquotank with this work has been made in part
by Assistant Boyce, and in part by Assistant Neilson.

The party of Assistant Boyce took the field on the 16th of No-
vember, 1847. The unfavorable character of the season caused the
suspension of operations from the 3d of March to the 24th of April,
when, having been resumed, they were continued until the 6th of
July.  The party has had the use of one of the small vessels of the
coast survey throughout the season. ) ‘

During this period 31 stations were occupied for the first or se-
cond time, including 20 main and 11 secondary stations, from
which 13,133 observations were made upon 219 points. The area
inclosed is 360 square miles. The observations were mude with a
ten-inch repeating. theodolite, by Gambey of Paris, and cach repe-
tition, telescope dircet or telescope reversed, is counted as a single
observation, The observations were mwade from stations elevared
from eight to 24 feet above the ground.  The closing of the trian-
gles is entirely satisfactory. The theodolite was furnished in the
office of the coast survey with a pair of y’s, and a telescope of 18
inches in length replacing the eccentrically mounted telescope of
small power, with a vertical circle attached, originally belonging
to the instrument. ‘

Astronomical observations.—QOne astronomical station (Steven-
son’s Point) was occupied by Assistant C. O. Boutelle, and observa-
tions for azimuth and for difference of longitude from Washington
made, The azimuth determinations were with the two feet theo-
dolite of the coast survey, and consisted of observations of five east-
ern and five western elongutions of Polaris, observed in five posi--
tions of the instrument.  The toral number of observations between
the star and mark was 230, and for connecting the elongation mark
with the stations of the triangulation 170.

To obtain an approximate difference of longitude to be used in
the preliminary chart of Albemarle sound, feur chronometers were
transported in five successive journeys to the observatory at Wash-
ington from Stevenson’s Point and four return journeys; a fifth was
retuined at the station, and a sixth carried in 1wo of the trips (each
way) only. The superintendent of the observatory undertook, at
my request, to furnish the locul time at Washington. That at Ste-
venson’s Point was obtained by Mr. Boutelle, by a forty-five inch
transit instrument of Troughton and Simmns; 464 observations were
made for local time at Stevenson’s Point.  The comparisons were
made by coincidences of the beats of a mean time and sidereal
chronometer. The deviation of the transit instruments was ascer-
tained by observations of high and low stars, and the local time
was obtained from the transits of zenith stars, The level of the
instrument is un e¢xcellent one, and the optical power of the tele-
scope adequate.® In general it may be said that the means of ob-
scrving at Stevenson’s Point were good, and were properly used,
The limits of uncertainty in the difference of longitude are, how-
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ever, greater than is desirable, involving the necessity of new de-
terminations. : 7
A few moox culminations and one occultation were observed by -
‘Mr. Boutelle, the weather having proved unfavorable during the
period set apart for these observations. . ‘

Tertiary triangulations.—The connexion of the triangulation of
the Pasquotank with that of Albemarle sound waswade chiefly by
Assistant J. C. Neilzon, who ulso placed the signals for the work -
in the upper part of Albemarle sound, west of Bluff Point, and in -
Alligator river, (see sketch l)) . :
. Upon receiving notice of his intended resignation from Assistant
J. C. Neilson, Assistant Longfellow was sent to replace him, and
after accompanying Mr. Neilson during the closing part of his
work, made, between the first of April and the 24th of Juue, the
triangulation of the Alligator riveryshown in sketch D.  This river
is bounded by cypress swamps, the trees growing in the water, and,

* with rare exceptions, having no defined limit of firm land to con-
slitwre its banks. The dithculties of the work were, therefore,
considerable, . o :

This party is under instructions to resume the work in Alligator
river, and in the vicinity of Roanoke and Pamlico sounds. :

Topography.-—The topography of the north shore of Albemarle
sound and its rivers has been executed by Assistant J. C. Neilsrn,
and of the south shore by Assistant J. J. S. Hassler. Mr. Neilson -

- was in the field from the latter part of October to the Jatter part of -
March, during which time, in addition to the work already stated,
he made u plane table survey, extending from the Pasquotank tu
Blufl' Point, (see sketch D,) and including the sheets nuwmbered:
2, 5. Tracings of the shore lines were furnished to the hydrogris
phic party in the vicinity, The area surveyed is 77} squace mile:, -
the extent of shore line 117 miles, of roads 109 miles. o

The topographical work of Mr., Hassler wus upon sheets Nos, G,
7, 8, of the sketeh, und included un area of 113 square miles, and’
an extent of shore line of 80 miles, and of roads of 142 miles. °
This party was transferred from the Chesapeake on the 24th of Oc-
tober, and remained in the field until the close of June. -
" The parties of Mr. Neilson and of Mr, Hassler have been, with
brief intervals, in the field in this and the preceding section, during -

- the past year. '

Hydrography.—The hydrography of the Pasquotank river was
completed by Lieutenant Commanding W. P. McArthur, U, S. N,
assistant in the coast survey, in the coast suivey schooner, John Y.
Mason, between the middle of October and the 29th of November.
The area is 50 square miles. The river being ene of the connect-
ing Jinks between the Chesapeake bay and Albemarle sound, the

- Dismal Swamp canal completing the connexion, was very closely
. sounded. . : ~
During the winter the party was employed in the usual office
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work, and resumed the hydrography of the section in April, be-"
tween which time and the month of June, an area of 180 miles in .
Albemarle sound, between Wade's Bluff and Harvey’s mill (sketch
D.) on the north, and Pear-tree Point and Mill Point on the south,
had been sounded, except a narrow border rear the south shore of
the sound. -

The tidal observations at the light boat near the entrance to the
Pasquotank, and at'Caroon’s Roint, conclusively prove that, as fur
as the tides are concerned, Albemurle sonnd is a closed sea. The
rise and fall of the waters depend upon the winds and the quantity
of water brought down by the rivers. The tidal observations al-
ready collected show the gencral Jaws of the more rapid changes
depending upon the direction and force of the wind,

This party is under instructions to resume the work in Albemarle
sound early in November. '

SECTION No. ¥.

From Cape’ Fear to the St. Mary’s river, including the coast of l/ae‘
States of South Carolina and Georgia. '

The general reconnaissance of this coast was completed at the
date «f wy Jast report by Assistant James S. Williaws, and the
minute reconnaissance had been commenced. The site for a base
line was sclected on Kdisto island, a scheme of triangulation
plannesl, and its practicability ascertained from this base nearly to
Bull’s bay, about fifty miles along the coast; the hase was gpproxi- -
mately measured and the sides of the first tour triangles traced on
the ground. This work has prepared for the incasurement of the
angles of the main serics, and for the secondary series of tri-
angles eonnected with it.  The sketch E shows the scheme for the
main triangles. The bzse is marked with a full line, the sides of
the triangles which have been marked on the grounid designated hy
lgrae dots, those'of which the possibility has been ascertained by
Slh}l“ (lots-

During the searon about to commence, the work just referred to
will be in progress, astronomical and magnetic observations will
be provided for, and the reconnaissance may be extended south-
waird, or the secondary triangulation of Charleston haibor be
made. :

The party of Assistant Williams took the field on the 19th of
November of last year, and Jeft it on the 31st of May last. Sub-
assistant C. P. Bolles has been attached to the party, and has ren-
dered acceptable service. At the close of the season Mr. Williams
joined my paity in section IIL, and Mr. Bolles that of Assistant
Blunt -in the same section, so that both have been in the ficld
during the whole year, with but o brief intermission. The mode
in which Mr. Williams has executed this difficult duty calls again
for an expression of high commendution, :

The following remarks contain a more minute account of the
‘work briefly summed up above: .
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“The site selected for the base iy on the southern side of Edisto
island, extending across the fast Jand of the island from the edge
of the marsh on North Edisto river to the bank of a creek com-
municating with the South Edisto Tic line runs through cot-
ton and corn fields on dry, firm land, secure from any encroach-
ment of the sea; its profile is favorable, the undulations beiug
slight and gentle; very little grading will serve to prepare it for

- measurement.”  The length of the base is 6 6 miles, the mean ele-
vation wbove high water about G feet, the greatest elevation of any
point 11.1 feet, the least 3.1 fect, and the greatest rise in any .dis-

- tance of 30 yards is less than 4 feet,
~ The lines of triangulation have been so directed as to require
the least possible cutting of timber; und the triangulation has been
confined with the same view to the level cultivated land and:
marshes, intersected by numerous rivers and creeks, which border
the fast Jand of the coast. This gives sides of about ten miles
in length, as shown upon the sketch. The level surface of the
country, and the occurrence of heavy timber on some portions of
ity hasrequired the tracing of the sides of the trianglesthroughout
their entire extent—tracings which required care and accuracy to
make them of any value. ' : ’

The parties who are to continue and extend this work will take.

. the field as carly as the season permits,

A five-feet transit instrument of the coast survey has been
mounted, under the charge of Professor Gibbs, of Charleston col.’
lege, for observations of moon culminations; this will also be used
to give local time for occulations and for telegraphic differences
of longitude. ‘

SECTION No. ViL
From St. Joseph's bay to Mobile bay.

A preliminary reconnaissance for extending the triangulation of
the coast of the Gulf of Mexico from the entrance of Mobile buy
‘eastward, was made in 1846, by, Assis ant F. H. Gerdes, as far as

the Perdido river. As it is e’xpccted when the triangulation of

Mobile bay is completed, and the general progress in section VILI,
admits of it, to take up this extension of the survey eastward, As-
sistant Gerdes has been directed to resume his reconnaissance, and
has carried it during the month of September westward to Choc-
tawhatchie. The time which has been allowed to Mr. Gerdes, and -
various circutnstances beyond his control, have prevented the re-
“connaissance from being complete along the whole line of coust

cxamined; but his report so ably presents the points well settied, .

and those requiring further examination, as to be u real step in the.

progress of the survey in this quarter. . IR

" It Lias been necessary to detach him from this portion of Lis work,.

to c¢xamine the  Florida keys and islands west of Cape Flovida, -
- (section VI.,) preparatory to commencing the survey of them ree
~quested by the Commissioner of the General Land Office,
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SECTION No. VIIL.

From Dauphin island to Vermillion bay, including the coast
Alabama, Mississippi, and part of Louisiana.

The primary triangulation in this section has, during the past
year, been extended westward, nearly to the limit's of the second-
ary and the entrance to Lake Borgne. Astronomical observations
have been made at one station. The triangulation of Mobile bay
has been nearly completed. The topography of the islands off the
coast of Alabauma and Mississippi, and Isle au Pied, off the coast of
Louisiana, lias been completed.  The topography of the main shore
has been carried from Fowl river, cmptying into Mississippi sound,
to Pascagoula river.

T'lie soun.iings of the entrance to Mobile bay, for a harbor sheet,
have been completed, as also the soundings of Cat and Ship island
harbors, and of their approaches. Tidal observations bave been
kept up at Fort Morgan, Round island, and Cat island. Complete
observations for the direction and velocity of currents have been
made at Xwo stations.

Nesr the point now reached on this part of the coast by the tri-
angulation, it branches—one branch passing over the shores of Lakes
Borgne and Ponchartrain, to New Orleans—the other main branch
passing down the coast of Louisiana, by the Chandeleur islunds.
The oue through the lakes, as necessary to complete the connex-
ion between Mobile and New Orleans, will be undertaken first,
and can, in great part, be. accomplished during the season about to
commence. Materinls now exist for the land work of nearly two

* sheets of the coast map projected for this section, and for the hy-
drography of three harbor sheets, and nearly the whole of one coast
sheet.  ‘T'hey are in progress of computation and reduction. The
first chart will be one of the entrance to Mobile bay, the drawing
of which is now commenced.

The authorities of the city of Mobile have continued to manifest
that solicitude, in regard to the progress of the survey, to which I
had occasion to refer in my last report. A correspondence of Licu-
tenant Commanding Patterson, the assistant charged with the hy-
drography of this section, with the mayor of Mobile, with the very
complimentary resolutions of the council, are given in the appen-
dix to this report, No. 17,

1. Primary triangulation and secondary connected with it,—This
triangulation (see sketch F) has been under the charge, as hereto-
fore, of Assistant F. H. Gerdes, who has carried it westward to
Ship island, besides making a reconnaissance in section IX., and
another in section VII. A .dangerous illness, resuiting from ex-
posure in the former reconnaissance, had nearly deprived the sur-
vey of the services of this valuable assistant. Providence has
spared his life to his friends and to the work. With characteristic
zeal, he has Jabored successfully at a season when he ought to have
claimed a respite from field work, to make up for this drawback to
his progress, The number of primary stations occupied has been
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5; of stations observed upon, 22; and of observalions made, 726.
The area included is 204 squarc miles. The lines of sight extend
to the Chandeleur islands, on the coast of Louisiana.

The computations connected with this triangulation have' been
made and turned into the office in the course of the season. The.
triangulation in this scction is sufficiently in advance of the
hydrography to enable me to use Mr. Gerdes’s service in the im-
portant reconnaissance of the Florida keys and islands,

2. Astronomical observations.—These have been for difference of
Tongitude in connexion with section IX., and will be particularly
spoken of under the head of that section, They were under the
immediate charge of assistant R, H. Fauntleroy, and made by Sub-
assistant George Davidson. o

3. Secondary triangulation.~The triangulation of Mobile bay
" hasbeen under the charge of Assistant C. M. Eakin, and has been
carricd during the season from near the entrance to Chactaw Point;
requiring only the connexion with the primary triangulation to furnish
poiuts for the plane table and hydrographic surveys of the bay,
(see.sketeh F.) The reconnaissance of the bay, made by Assistant
F. H. Gerdes in 1846, was extended by Assistunt Eakin up the delta
of the Mobile river to about five miles above the city; and signals
for the triangulation of the bay were put up between the 16th of
December and the 29th of March. On the 21st, the triangulation
was commenced; and between that period and the 9th of June,
eight stations were occupied, at which 2,106 observations were
made with a twelve inch repeating thcodolite, by Patten, upon 58
objects, consisting of 38 stations, 13 signals, 3 light-houses, 2
spires aud 2 academies. It was necessary, generally, to elevate
the instrument above the ground on & tripod, The area embraced
is 183 square miles, Mr. Eakin was assisted by Mr. Spencer
McCorkle. During part of the season the party had the use of the
revenue cutter Wolcott, and, for the greater part, of the United
_ States schooner Pheenix,  Mr. Eakin acknowledges the cheerful
aid rendercd by the ofticers of the Wolcott. ;

Instructions have been issued for the resumption of this work as
. soon as the scason will permit. '

4. Tapography.—The topography in this section has been exe-
cuted by assistant W, E. Groenwell, whose party took the field on
the 4th of Junuary, and closed their duties for the scason on the
17th of July. ' ; ' o
- Notwithstanding the delay caused by the illness of Mr. Green-
. well during part of March and April, and the want of suitable fa-

cilities for transportition in the early part of the season, his work .

has made satisfactory progress. Sheets Nos.. 1, 5. 7, 6 and 4,

(sketch F,) have been completed, the topography of Isle au Pied,

on the Louisiana coast, having been left incomplete last year. The

arca surveyed is about 756 square miles; extent of shore line, 186

miles; length of road, 6 miles. The islands are of sand, thrown
. . 4 ; , .
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up into irregular hills of no great height, with patches of marsh,
and, in places, covered with a growth of pine. The main shore is
chiefly flat and marshy, and much cut up by bayous; it has been
surveyed back to the pine growth on the faust land. Mr. Green-
well has the use of a small schooner belonging to the coast survey.

5. llydrography.—The hydrography of this section has been
ex~cuted by the party under the command of Lieutenant C, P,
Patterson, United States navy, assistant in the coast survey, first in
the schiooner Forward and then in the steamer R. J. Walker. The
steamer was transferred from the revenue marine to the coast
survey by the Treasury Department, the use of steam vessels for
the revenue service having been abandoned. The party left New
York for Mobile on the 20th of November, and returned to New
York on the 29th of July; the sounding work was done from Janu-
ary 6 to February 11, in the sailing vessel, and from that date to
June 24 in the steam vessel.

The soundings of the entrance to Mobile bay, and of Cat and
and Ship island harbors, and of their approaches, have been com-

leted, making, together, an area of 316 square miles, and 2,208
{)incar miles surveyed. Three permanent tide stations were occu-
pied; at Fort Morgan, entrance to Mobile bay, the tides were ob-
served hourly for fifteen hours of the twenty-four; at the west end
of Cat island every hour; and at Round island light, Mississippi
sound, every two hours, The number of current stations occupied
for observations of currents was seven; at two of which complete
results were procured. The sketch F shows the limits of the sound-
ing sheets Nos. 2, 3, and 4, and localities of the tidal and current
observations, The results of the average of January and July
tides at Mobile Point and Cat island is shown upon sketch F, bis.
The normal tide rises and falls once in twenty-four hours nearly;
the time of high water being displaced is between 6 and 9 hours
from January to July. The subject of these tides is undergoing
investigation, the tidal observations being in the hands of compu-
tors for reduction.

A direct comparison of the use of sails and steam, under the cir-
cumstances of this part of the work, was had by this party. After
making all necessary allowances in the comparison, the expense of
sounding out a given area by a sailing vessel and a steam vessel'
was as five to three, presenting an economy of forty per cent. in
favor of steam. The absolute cost per day of the steam vessel to
the survey was nearly thrce times that of the sailing vessel; the
amount of work done five times. Licutenant Commanding Patter-
son remarks: “It must be stated, however, that the most e¢conomi-
cal use of a steamer is in off-shore or sea work, or where the pro-
portion of hoat work is small, as the boat work can certainly be
done more cheaply from a sailing vessel than from a steamer, but
little work being done in the vessel; in this case, she is merely used
as a floating boarding-house, and for transportation from place to
place. It is only, then, when the principal part of the work is to
be done in the vessel, which is the case in all off-shore or sea work
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and about one-half of the in-shore or bay and harbor work, that a
stenmer can be economically used. In this respect our localities
were against the steamer, as fully one-half of the work had to be
done in boats,”” To this should be added the statement that the
steamer Walker is larger and more powerful than is necessary for.
this particular part of the survey. .

The account of the changes going on at the entrance to Mobile
bay, shows the very great importance of careful examinations from
time to time to develope their causes. The depth of 20} feet in
the channel over the bar was again verified by the soundings of
Licutenant Patterson. :
%At the entrance to Mobile bay the islands are still undergoing

changes, as is the southwest side of Mobile Point, Sand island,
upon which stands the outer light-house, has lost a strip the whole -
length of the castern shore, from 66 to 100 yards in width, about
' 200 yards from its northeast point; and has made out on its north
shore, abreast the light-house, about 233 yards during the last
year. Mobile Point has made out to the southward and westward
during the Iast few years, so far as entircly to change a range by
which the east bank was cleared in going up. Little Pelican
island, a small sand knoll which, in June, 1847, was three feet
" above low water, has entirely disappeared, leaving a shoal with
two or three feet water upon it. This knoll constantly appears
and disappears at intervals of several months,as it may be ‘cat off?
or ‘made up’ by strong tides and beavy gales. The north point
of Pelican island still ‘makes out,” while the opposite shore of
Dauphin has ‘cut out’ in the same degree, leaving the distance be-
tween them the same and not affecting the depth of the water,”

“About Grant’s Pass, between Little Dauphin island and Cedar
Point, the shoal and oyster beds, bare at-low water, are undergoing
changes.” ‘ '

‘At Cat island, the south end of South Spit has ‘made out’ in = .
small degree, as has also the north end of ¢ North Point.” S

“At Ship island the southwestern shore of the west end isslowly-
making out in the same manner as that of Mobile Point, and which,
frow the great similarity in the conditions of the two localities, must

~follow the same law.” :

Important hydrographical information in regard to this part of
the coast is given in a letter from Lieutenant Commanding Pat-
terson to Captain Scott, royal navy, who had referred to him in

~ reference to anchorages suitable for the British West India mail
steamers. It is given in the appendix No. 18, :

The thanks of the survey are due to Acting Master Aby, United
States navy, for the prowpt and intelligent mannerin which he
has discharged several extra official duties, among these, during
the last season, for sailing the coast survey schooner F. H. Gerdes
to Galveston, to place the buays on the coast of Texas, s mission -
not the less unpleasant that it proved useless from cifcumstances
beyond his coatrol. I e : T
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SECTION 1X,

‘From Vermillion bay to the boundary, including the coast of part
: L of Louisiana and Texas, - o

During the past year the preliminary operation of reconnaissance
has been broughtto a close, as far as is necessary for commencing the
triangulation, the geographical position of a point in Galveston
bay, ncar the city, has been determined, and the point has been
~ approximately connected with a coast survey station in section
VIII. at Puascagoula, by chronometer differences of longitude; a
base line has been approximately measured; and the trisngulation
of Galveston bay has been commenced; a reconnaissance for abase
line on- Galveston isla