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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
that werk.’ - .

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
geason of 1844. The estimates for the next fiscal year are sub-
mitted at the close of the report. ' ,
v . The reports made to me by the assistanis bring the progress of’
»  their work, generally, up to the first of November, and in some
 cases'to the (gose of the surveying season in the different localities.
()‘ where they have been employed. o ‘
'. During the past yeur the work has been carried into every State,
43 with one exception, on the Atlantic and gulf of Mexico, and par-
v 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
A4y, 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 sectiony the second “stage of
- progress has been reached in a sixth and seventh section, and pre-
?‘mmmry reconnuissance has been mude 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 hine has been
meas~red 1 one section, and two preliminary measurements of
otheis 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 season off Nan-
tucket, and one in the Chesapeake bay.

I have often introduced in my reports the subject of the relative
economy 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 thc progress of the survey.. It is, how-

_ every 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 made except by the employ-
ment of the most refined methods of modern mathematics 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 ¢ven bear comparison, in regard to
cost, with works of far lower claims in reference to scientific me-
{0ds or resulty, s . : :

‘Ulie 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
- places,und magnetic observations ure made inconnexion with them,
A base line is measured with the best means which the science of
the day presoants; on which a trinngulation vests, with gradually in.
creasing sides; the primary trinngulation clieeks the resulis ol the
secondary work, less elaborately exeented. The distanees between
places ure thus determined, the direction of the lines with the meri-
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~dian, and the latitudes and longitudes of the several station points,
-The topographical survey which follows. represents the outline of
.the shores, and the roads to the nearest communication by land,
~ landimarks, all objects, natural or artificial, within the space sur-
veyedy showing, upon an’ accurately projected map, absolute posi=
tions and directions on.the earth’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 ‘lia;rtie._'s,, using the shore liqe 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. AR )
‘The topographical survey referred to furnishes what is usually
~ derived from a local survey, namely,a map of a portion of the surs
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 public lands, - It is admitted to
be desirable, if not too costly. The cost of onc cent and ninety-
four hundredths per acre, ($12 41 per square mile,) stated by the -
Cowmmissioner of the General Land Office in 1815, 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.
(86 13) for 1846 is quite low, and even the maximum cost, 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 lincal 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, A '_:
- As the other opurations of the survey are beyond those of ordi- -
‘nary lund surveys, they might be expected to add Ereatly to its
‘cost; and as it 1s 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 a map or chart is desirable, it should certainly be constructed on -
correct mathématical and physical principles. What these-results
costy huwever, is @ matter -of 'simple computation; and taking the
fiscal year just passed, which is unfavorable, s dnrin;f'vtﬁ'at puried -
@ base was measured, and reconnaissunce and triangulations made, -
Without topographieal work; all of ‘which, with: the astronomical
and magnetic observations,are includeéil in the estimntes; the whole
Lot per’ acie, iuclvud—m'g'kr‘t:hol,f’top.ogfa‘p‘hy,‘,jsf;‘,th‘r}ée}f:;cents 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,
“u more permanent nucleus is supplied from cjvil life than the wants
“of either the military or naval service could yield, while cntire cons.
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,y 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 aceording to a regular plan carefully arranged, and
hiaving 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 hus proved impor-:
“tant i other works, and which I doubt not has its influence in this,”
Feee seope is afforded for selection: from the science of the country™
“at lurgey or from either branch of the military.or naval service,
under the lhieads of their respective depurtinents, of those whom
ability, knowledge, and opportunity unite in recommending for the
Service, . . : R . :
~As woon as the arrangements of the army in its new positions.
permity I hope agrin to have the services upon the work of such of
the stafl and line officers as can be suitably employed, and can be.
gpared from their regulur duties, o - - .
"I'annex a table showing the operations of the several parties, the-
names of the chiefs and of their aids, with a note'nf the localities
where they have heen engaged during the past season. Each party -
receives its instructions from. me before taking the field, and com--
municates monthly reports of progress of the operativns directed,:
$0 that the whole may proceed according to & general plan and-
~withharmony in the different parts.  The duty of superintendence,:
which in. 1844 occupied but a small portion of each day while i ;
was engaged in -field work, has now increased so rs.to engage a-
large part of my time. Ai’though every thing must be done by
correspondence, the relirement of camp life is so favorable to the.
regular gccupation of time, and so completely excludes all inter-
ruption, that I find it practicable to devote. a considerable portion .
of the year to field work. My own field duties are preseated with:
those of the assistants in the table just referred to, The work is.
classed under the following geographical divisions, termed sec-*

tions;

- Srerion 1. From Passamaquoddy bay to Point Judith,
Secrion J1. From Point Judith to Cape Henlopen,
-Seerion 111, From Cape Henlopen to _CaL\e Henry.

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

" Beerion V. From Cape Fear to the St. Mary's river,
“Srerion VI.- From the St. Mary’s to St, Joseph’s bay.
“Srerion VII, From St. Joseph’s bay to Mobile bay. -
~deerion VIIL  From Mobile bay to Vermillion bay.
~Seerion ‘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 geographiral section, The progress of the work in each sec-!
tion is ‘shown upon a sketch accompanying the report, that of the'.
-past year being designated by a date placed near a station occus:
“vied, or upon a plane table or hydrographic sheet finished,

Seerion I. An additional station of the primary triengulation in
New Humpshire has been occupied, at which astronomical and imag- .
netic observations have been made. The difference of longitude!
between New York and Cambrudge has béen ascertamned by com- .
bined telegraphic and astronomical observations, The chronometer.
eoinparisons between Cambridge and Liverpool (England) have:
‘been confinued. Observations for latitude and longitude at Came:
bridge and Nantucket huvebeen reported ror the use of the survey, .
The reconnaissance for the primary trianguiation has been extended
in Maijne. The secondury triungulation of the western shore of"
Massachusetts bay has been continued to join the Boston harbor:
work on the noith, and the Cipe Cod and Buzzard’s bay trianwula. .
~tion on the southy and is nearly completed., The secondary triangu-:
Jationg enst of Boston, has been extended over Murblehead and Salem
harbors to Cape Aun.  The topagraphy of the peninsula of Cape:
Cod hins been: nearly completed, and that of the south shore has;
teen continued. The Aydrography of the shoals near Nantucket.
as advanced towards completion; the sounding of Muskeget'
channel has been completed; the tidel and current observations in
Boston harbor have heen completed.. A steam vessel was used in-
the work near Nantucket. Siz 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, ; .

The, computations of the work of the previous year have been
made. The two manuscript churts of Boston harbor have been
reduced, and the drawing is nearly completed, The drawing of the

“same charty on a 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: The engraving of the
chary or Nanueket harbor has been completed.  The engraving of
the ciiart of Hyaunis harbor has been commenced. The engiaving
. of the vastern series No. 1. has been commenced, ‘

‘The chart of Bdgartown hatbor (Martha’s Vineyard) has been
published, A sketch of the Nantucket shonls has been engraved
-and published, for distribution,

Seeviox It Astronomical observations have been made nt West
Poiut, for the general purposes of the survey. Maguetic ohserva=
tions have been made at Iire island, and near New Ilaven,
Ariangulation, 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 in Narragansett bay, Newport harbor, and off shore, between
Block island and Cuttyhunk. Supplementary soundings have been.:

- maile off the south side of Long 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, e '

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 engroving of the eastern sheet of Long Island sound has been
completed, thatof 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 sheet 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-
Jawave 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.

Skcrron MI. Verification of primary triangulation, extension
of primary and secondary triangulation south of the Potomac and
across 10 Washington, and reconnaissance connected with the latter
wo:k, have been executed. The secondary triangulation of the
outer shore of the peninsula has been continued southward into the
limits of Virginia.  "T'he topography of the shores of the Great
and Little Choptank, and of the adjacent shores of the Chesapeake,
of the Patuxent, from its mouth s far as the triangulation extends,
of the bay in the vicinity, of the islands south of Kent island,and of
Chester river, has been 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 shoul; of the Clesapeake, south
to the line from Point no Point to Bloodsworth station. A steam
vessely louned by the Navy Departinent, was used during purt of the
scason in the work outside. Exawinations 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 digscovered in the bay at the mouth of the Great
and Little Choptank, and the limits of u 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) hus 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 cngraver. The engraving,
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of the chart of Chester river harbor, and of the upper sheet of:
Chesapeake bay hes 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 ’ 5 . 2
. Section IV, The measurement of a base line in North Carolina*
Isin- progress, The triungulution of Albemarle sound has been
‘completed from Edenton to its entrance. Jstronomical observa-:
Lious 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 béen completed.  The lopography
of the southern shore of Albemarle sound has been finished from
Duraut’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, Las. also been
~executed, The hydrogaphy of the Pusquotank river has been com-
pleted, and that of Albemarle sound has made considerable progress.
Observations for the rise and fall of the water have been regularly

ent up at two stations, T .

The observations of the section have been computed, and areduc-
tion ol 1he chartof the Pasquotank river has been made for engrav-

Ing. The materials are collected for one sheet of a proposed chart
-0of Albemarle sound and its rivers, - R ,

The work has been, during the. past season, in full activity in
Ahis section, and the estiinates for the next season contemplate nlso

“the tull seale of operation, S : o o

Secrions I anp IV, The exploration of the gulf stream has
been continued. in these two scctions; soundings for temperature
having been taken on two lines, one southeast irom Cupe Chailes;
and the other southeast from Cupe Huallerus. A steam vessel was.
used in the work. , ~
. Suerion V. The preliminury reconnaissunce of the coast of
Scuth Curolinn and Georgia. bhus been complated, and tie minute
reconnatssance made from the base line on Edisto Island to Christ
‘Charch jarish, north of Charleston. A preliminary measurement
of the bure hus been madey und the triungulation has been com-
menced,  Astronomical obyervations have heen made at Charleston,

“and a field purty for astronomical 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 reconnuissance iowards Savannah. The first’
Work will be directed towards Charleston.

Secrion VII, The preliminary reconnaissance has been in pro-
gress duriog purt of the scason for the extension of the triangula-
tion from Dauphin island base, in section VIII., enstward into this
fection, L , , : ‘

At the ¢lose of October, I was requested by the Commissioner of
the General Land Oflice to undertake the survey of the Florida
Xeys, and have taken preliminary steps for commencing the work
:’l}n;edia\clyHA. reconnaissance will be mmade and reported forth-

Secriony VIII, The primary. tnianqlalion ‘of Mississippi sound
Ras _heen carried .to the entrance of :Lake Borgne and the Chan-
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deleur islands, the limits also.of the secondary trianguluition. 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
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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. - AR
. 'The following is a brief statement of the progress made in the
- coast 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 has been come
menced in North and South Carolina, Alabama, Mississippi, Lou-
~isiana, and Texas,  The. description will be better understood 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-
~and triangulation have been carried from the southwest part of
Rhode Island icto Maine, (sec sketch A.) Astronomical observas
tions have been made at 13 stations, and magnetic a¢ 18. A buse 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 hns been carried from Point Judith
to Cape. Cod, and has included the shores of Boston harbor and
_its appronches, ‘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 bharbors in the section have
been drawn, engraved, and published; a fifth has been drawn and
engraved, und 1s ready for publication; a sixth, and ontc of the
sheets of the general coasl chart, are 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.:
Seven astronomical and 46 maguetic stations have been vecupied,
The difference of longitude bétween New York and Philadelphia-
has been determined.  The hydrography of the approaches.to the:
Delaware has been cxecuted. The map of New York bay and
harbor, and the environs, in six sheetg, and the smaller map in one .
sheet, have been published. ~Five charts of harbors of refuge, &o.y
in Long Island gound, have been published, two others are engraved :
and nearly ready for publication, and onc. other has made consid-
erable progress, The engraving, of course, supposcs the previous:
reduction and drawing of all the inaps. One !arge sheet of the -
chart of Long Island sound has been published, and another is well:
advanced towards completion.: The complete chart of Delaware-
‘bay and river,. in threc 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
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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 VII.,) and one is now muking of the Florida keys
and islands, (section VI.) ,

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

art of Louisianu, A b.se line has been mcasured on Dauphin
island. The triangulation from Mobile bay to Lake Borgne is
nearly complete,and it is estimated that another season will nearly
if not quite complete the connexion between Mobile and New
Orleans. Two astronomical and magnetic stations have ‘been ac-
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, and 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

A reconnaissance has been made of part of section IX., 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, [ have combined new principles and details. The upe
paratus was made in the office of the coast survey, and has fully
Tealized the expectations formed in regard to its performunce,
New geodetic instruments,adapted to the character of the southern
work, have been provided; new and improved astronomical and
magnctic instruments have entirely replaced the older ones; uew
hydrographic methods and instruments have, in many cases, been
“introduced, The organization of the office, and of "all the detuils
of computing, drnwing, 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 17,5565 square
miles has been triangulated; the topographical surveys, with the
plane table, have covered 2,318 square miles, and cmbraced an ex-
tent of shore line, roads, &c., of 7,179 miles. The hydrography
has covered an arca of 20,086 square miles, of which 16,824 were

rincipally off shore or 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 governments.

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



[1] u

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 Georgia, after completing Charleston
1aroor., . . . )

The exploration of the gulf stream will be continued. L

The reconnaissance in section VI will be completed, and the
work on the Ilorida keys and islands for the Comuissioner of the
Genceral Land Office be followed up, (section VI.) :
~ In section VIIL, the work will be in full activity, and additional
r?m urces are required for drawing and the engraving of maps and
charts, '

Iu section IX, the work will reach its full scale by the progress
ol 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 yeary 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.

Threc trinngulation parties, onc including an astronomical party
in its organization, two topograph_xcnl parties, and a hydrographi-
.cal party, have been at work in this section during the past season.
“Oune of the plae table partics included two assistants, each carry-
ing on a part of the work, and one of the hydrographical purties
had two surveying vessels, The cffective force, therefore, may be
reckoned at three plane table, and two hydrographiv parties. Be-
sides this, during purt of the season, one additional hydrographic
purty was at work in the western part of the section. Oue s'ation
of the primary triangulation, which is also an astronowncal and
magnetic station, has been accupied. The difference ot lougitude
between New York and Cambridge has been obtained by telegrapb.
The secondary triangulation of Boston harbor has been counectad
with tnat of Cape Cod by the triangulation of the western side o
Massacliusetts bay, and has been extended: castward, to include
Murblehead and Salem harbors, s far as’ Manchester,on Cape Ano,
requiring but a part of a season to complete the sccondary work
from Cape Cod to Cape Ann. The topography of Cape Codl has
made good progress. The regulur progress along the coast, which
had been interrupted in order to make the survey of Boston harbor,
hins thus been resumed. : ‘ 7

The hydrography of Nantucket south shoals has made excellent
progress, and has, _re,n'hzed, in new discoveries, the fruits of the z;al
and persevernnce of those engaged in it.  Muskegel chounel.'an
important avenue to and frow. the Viuyard sound, and vne which
Wwa very imperfectly understood, has been sounded out. ‘ ,

The attempt to reduce the expense of the topographival work,
by uniting two parties, and thereby dispensing with sowme 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 last year, and
the ridges discovered in 1846, are now traced as parts of extended
shoals. A description of the dangerous locality of the Nantucket
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 he required for
another season, at least, to complete this part of the survey. Sir
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
bein 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 eastein and western transits of but few stars coull
be uwbserved on the same evening, and the intervals were fre- .
quently lost, even when the observations were extended through
the whole night, The results by the same star upon every wire
were gond, 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
vi latitude, as observed by a single star, derived from a mean of four
observed, being 27.07, and of the mean of the four 17,04, Itis
very probable that these difficulties may be remedied, at least in a
degree, by another mecthod of observing or by compurisons at dif-
ferent places for differences of latitude, but the few results which
can be procured in a given time, when the weather iy 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 single 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, and the
probable error of the place of any one star as given by the cata-
logue being 07.47. The error of the mean result for latitude 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 observations were made on 23
stars, the probable error of an observation being 4 0".87, of a sin-
. gle pair (cztalogue 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 latitude of
the station, derived from the three instruments, were for the zenith
sector 43° 13' 25",00; zenith telescope 439 15" 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 te the
6th of August. The work proved much more difficult than Mr.
Boutelle’s previons knovledge 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 the next range of triangles, Mr.
Boutelle made a triungufat‘ion with a reconnoitring telescope
with a divided circle, so ag 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, atd 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 trinngulation, 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 Ifl. in the latter part
of August, I occupicd Unkonoonuc station in New I'{ampshire, be-
tween the 2Sth of August and Tth of Octaber. This was not ori-
ginally intended a8 an astronomical station, but-the Secretary of
the Treasury having directed the beginuing of the survey of the
coast of scction X., the western coast, T decmed it expedient that
the gssistant, who was to be in charge of that work, should have
an opportunity of go'vg througl all the different classes of obser-
vations made in the survey, anl determined to use this station, both
for astroncmical and wagnetic observations. When the observa-,
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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 Trouglhiton theodolite on Poluris, gamma and zetiown e sl ot
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 no.tud 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 accidentel enory this e¢lement retains its con-
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 even for several years, the
. same relation to cach other. Such was not the experience of the
last year’s work amoug the travelling corps of obscrvers of the
United States coast survey; change of place and instruments have
seemed to produce changes in the value of this element. Since
. the liahility 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 ahsolute 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,.
whichy though slightly variable with his temperament in other
respects under similar circumstances, may remain 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-
ipg «’I,im-rencc after this climination constitutes the personal equa--
on. . :
“In order to converge with rapidity to this ultimate relation be-
iwcen two persons, the clock beat used by both should be clear
and distinct. The optical eapacity 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 frce
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 Lo obtain the requisite precision of the result, If the solar or
ocular focus is bad, the eye endeavors to overcome this imperfec-
tion by its own aduptability. This power of overcoming such a
difficulty varies with the stale of the nervous system or tempera-
_ment, and in such a case different states of temperament produce
different degrees of perfection of vision, and different degrees of
conve:; yency towards the true result from a given number of
wires. ‘ - ‘
¢TIt 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 labors so as to be .
guuch chilled or fatigued, the two on recommencement 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 A indicates 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 last year, that is from October 1 to November
9, and not included, therefore, in my last repcrt, was as follows:
Three stations were occupied, and the positions of thirty-three obe
jects fixed by 726 observations. The nrea embraced was 183 square
miles, ‘I'en stations were occupied or visited with instruments, and
the height of thew above the ocean determined, The whole work-
ing season of 1847 of this purty was five and a half months, During’
the winter Captain Cram has reduced his observations, and put them-
in form, and made the prescribed computations. ‘

6. The sccondary triangulation of the vicinity of Boston harbor
to its connexion with the work ot Captain Cram, just stated, bas’
“been completed by Assistant C. O, Boutelle, who has also extended
his triangulation north and east of Boston harbor, to include Mar-
blehead and Salein harbors, and part of Cape Ann us far east as
- Manchester, (see ¢keteh 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 vepeating 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 observationsyund seven subsidiary stations,at
which 99 angles were measured upon 93 objects, by 600 observations,:

Mr. Boutelle closed his work in the latter part of September to
proceed to section IV., North Carolina, to make the preliminary-
arrangements necessary to measuring the base line on Bodies’ island,
and to agsist 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, 162 angles measuced 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 covpletion was occupied in computations of that
work, and in the re-computation of portions of the cbservations
of former years nutil he took the field in June. He was aided by
Mr. G, W, Dean, attached to his party. ' .

7. Topography.—The to ography of Cape Cod has employed two
nnics,]-)arxg:l hj::s em'brac‘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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S. A. Gilbert, the number of hands of the party being doubled. Up
to the close of September, sheets Nos, 31, 32, 33 had been com-
pleted by this party,an area had been surveyed of 73} square miles,
an extent of shore lineof 103 miles, shore lines of creeks and ponds
38} miles, and roads 210} miles. - The topography of the shores of
Wellfleet harbor, of Souts Wellfleet or Blackfish creek, and of Par-
met river harbor in Truro areincluded in No. 31. This sheet alone
contains 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 100 to 140 (eet high, and in
Wellfleet und Eastham from 120 to 80 and 60. These are all of
the most abrupt and irregular character, with alternate hollows and
peuks.”?  “Insix consecutive square miles there are not Jess 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-
naisgance, commenced his Elanetablc operations on the 8th of July.
He was joined by Mr. Gilbert on the 20th of July, since which time
twoinstruments 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 IT. 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 pennit 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-
trunsierring 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
he 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 apain 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-
sistent J. B. Glick. Sheet No. 28, on the south side of Cape Cod,
wss commenced by Mr. Gliick 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,
363 miles of shore line, and 67} miles of 10ads, hud been surveyed.
Tue part cowmpleted includes no less than seven villages.

Additional topographical surveys, indispensably required for the
map of the eastern xeries, 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, ¢i.e 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



25 [1]

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 ench 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. o :

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 togographical details to the
map for the commirsioners of Bostoen harbor. ' -

9. Verification of topography.—Verifications 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 satisfuctory 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,
and of the vicinity of Nuntucket island, has been continued by the
party under the command of Lieutenant Charles H. Davis, United

- States navy, assistant in the const survey, The vessels employed
liave consisted of the steamer Bibb, the schooner Gallatin, and a
hired tender of ninety-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
easL. :

A chart having these limits,and embracing the anchorage under
Great Point on the north, would be of the highest value to the
foreign and coasting trade. It would be in demand abroad as well
as at home, and would be relied upon by all those merchant vessels
of Great Britain, and the north of Europe, 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
it 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 duringthe present year,have alrendy
been reported to the public, and another shoal or bank has since
becn discovered,eighteen miles from Nantucket, of equal importance
to any of the precedirg. But the weather during the month 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 sketeh 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 bay
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 chuunel and the harbors of
Edgartown and Holmes’s Hole—a recommendation which meets my
entire ccncurrence. He is of opinion that this channel may be
useful, if properly buoyed, us vessels passing through Nantucket
sound would have the choice of passing out by this chanuel or by
the Vineyard sound, and ¢ at certain times 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 point
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 a 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; thir 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. DBat 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. :

%To navigate safely among them reqgires a local knowledge
which pilotsonly 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 head. " 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

- light-house on Sankaty head was made to me last

- value of which I hope yet to sce recognized, and the ercction of

which is not, I trust, far distant.” A detailed rcport, relating toa

i)ecember by.
Lieutenant Commanding Davis, and 8 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 o attempts, however
useful, which have not succeeded, but I feel disposed to depart
[rom this rule, to render justice to the effort of Passed Midshipman,
Dani¢l Ammen, of the United States navy, acting master of the

- steamner Bibb, who volunteered, under circumstances of no little

Personal hardship, to attempt to determine the position of Cashe’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, Massachusetis, in which it was stated that this
ledge, Laving “only twenty-seven feet of water” upon it, is erro-
heously laid down in the charts to the extent of nine miles of
latitude. It was further stated that the fishermen from this part R
of the coast crossed ‘‘the White rock” of Cashe's ledge wany
times in the course of the season. On communicating with Lieus /
tenant Commanding Davis in rcgard to this matter, he informed,!
me that Acting Master Ammen had volunteered to go in a fishing
smack from Rockport, and that he bad been furnishe?l' with proper’
instruments to determine the approximate position of the ledge, if
found. Mr. Ammen sailed in company with two experienced fish=\

‘ermen from Rockport, as pilots; and, after reaching 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 st other
times been to them, affording the means of always keeping in the
Vicinity of the shoal, and of aveiding sounding over and over again
the same ground.” "As theinformation collected by Acting Master
Amumen may, in the absence of more precise data, be of service to -
Navigatorsy I have appended his letter to this report-—-(Agpemhg :
0. 7.) I propose to give Mr. Ammen the opporiunity which he
desires, to complete this work, at a period of the year when the

Aleet ot"ﬁshmg vesaels is anchored on or near the ledge.

_Among the_ disagreeable incidents of the season was the danger
Tun by the schodner Gallatin'in her return to Boston harbor, hav-,
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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 a
re-examination of Buttermilk channel, near New York, and of the
hydrography of Hell Gate. This work has been executed from -
time to tinie, as parties could readily be disposed of from other sece .
ions, : :

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

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

o obtain latitude, it is necessary, frequently, to use stars of which
’ thc{"pf}sitions, 28 given in the catalogue, depend upon a few obsers
vations, ; ' :

"+ The necessity of better determinations, in many cases. presented’
itsell to us carly, in the use of this instrument. In the series at
Fort Morgan, the second made upon the coast survey,the mean cate
- alogue error was greater than the mean probable error of a single
observation with the zenith telescope. Many of the pairs emﬁioy- )
~&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 observa-
tions, and Lad seen with regret the impossibility of muking use of
call the peirs of stars, until better determinations were had, sug~
gested observations with the mural circle of the observatpr)’ of the
military acadewy at W.st Point, to determine the positions of all
- the stars used, beginning with those which gave decidedly digereps
ant results, Such worlk is, perhaps, hardly to be expected rrom
the regular observations of an observatory as u‘suz\I.ly organized,
however important to the coast survey. Qn application to profes-
‘sor Bartlett, of West Point, he acceded with great gheerfu]m'ss.to :
. my request to permit the use of th'e m}:f_al, and furnished most lib-
erally to Captain Lee every facility in making the observations,
~and gave him the benefit of his advice and knowledge in directing
the course of observation; insuring thereby the best application of
Caplain Lee’s time and ability as an observer.
5 'l‘he observutions for longitude have been continued at Philadel-
phia by Professor Kendall,

1. The determination of points onthe south shore of Long Island,
to fill up the hydrography, has been executed in part by Sub-nasise
“tant Joseph 8. Ruth, and in part by Professor Pendleton, United
States navy, both under the immediote’ direction of Lieutenant
Commanding Richard Bache, United States ‘navy, assistant in the
coast survey. Hydrographic points were determined by Mr, Ruth
from 329 ogserva‘tions from wain stations on Long Island, including .
‘B0 area of 192 square wiles. . :

2 Magnetic observalions were made by Sub-assistant Joseph 8.
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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
§s’land, 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 Commanding Goldsborough, an
anples have been taken for the positions of rocks and buoys in
Huwtington bay., The work of the parfy in section I. has already

een stated., ' : : \

This purty was occupied during the last winter in reducing and
Plotting the tidal and current observations of the previous 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 island, at the entrance to Dona river, and across the Joe
loggrer shoal. i :

The schooner Nautilus, belonging to the party, was run into by
& propeller steamboat in Long lsland sound, from carelessness on
the part of those in the steamer. The prompt measures taken by
Licutenant Commanding Goldsborough, securcd the necessary re-
pairs to the vessel at the expense of the parties doing the dam- '
uge,

Hydrography of the southern side of Long Island.—~The sup--
Plementary lines required for the western sheet of the south side
of Long Island have been run by Lieutenant Comwunding Richurd
Bache, United States navy, assistant in the coast survey, in the
steamer Legaré, Lines from the capes of the Delaware 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
hart naw in progress of completion, have been run, in the course
of the seuson, by the same party.. They are now engoged in the
re-examination of the entrance to New York harbor, to vecertain
if any changes have taken place in Gedney’s and the maiu ship
channel, or the shoals bordering them, from the making out of
Sandy Hook. -

The more ac¢curate 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 tuis autumn, -
renders it probable that all may not be accomplished that is de-
sired. : ‘ '
< The exploration for temperature of the gulf strenm, by Lieu-

tb;mmt Commanding Richard Bache, will be noticed in its proper
Place, . i , :

During last winter, this parly was engaged in plotting the work
of the previous scason. A wuart of the oversfalis of Cape May was
prepuved, with - a cowmparisuu of the \hiee fathom curve resulting
Trom the pew and old surveys, showing, .contrary to the ge:wnﬁ
- 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 lenst 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 freely 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 fo Cape Henry, including the coast of Dels--
ware, Maryland, and part of Virginis. '

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 nearly completed; important work of verification has been

, 5
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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.
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o . .
Potomac, (sce sketch C;) a sdtable base for the triangulation of -
that river being furnished, and across Fishing bay, behind the
islands which here divide the Chesapeake, to the wouths of the .
Nanticoke, Wicowmico, und Muanokin riveis, of the eustern shore. -
The shortest line of the western branch of the main suries 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 iailes. Up to October 1, seventeen statious 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 beeu meye
sured by 2,420 observations, with the ten-inch repeating theodalite
of the coast survey, (No. 1,) by Simms, of London, and at the
secondary stations twenty-cight angles by 186 observations. :

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

The paity 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.——-’l‘hjs 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, into Virginia. Operations were commenced in

ay and diseontinued in August and res:uned in September, the
season closing in November, Upto 29th September fifteen stations
had been accupied and 831 complete observations (one telescope
direct and one reversed,) made with a six-inch repeatiog theadolite,
(No. 2,) by Gawbey, of Paris. The progress ol 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,

) ‘Topogrt%)/ey.-—'l‘hc topography in this section has been included
in sheets Nos. 21, 21}, 23, 2§, 27, 8, 30, and 32, of sketch C,."
cavering-an area of 200% Squiry wiles, an extent of shore line of
360 miles, and of roads of 161 miles. : i

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 himself, and the.
other by his assistant, Me. John Seib. The work was begun on the

- 14th of May, and closed on the 20th of Woveraber.  The shore live
of the bay sheets was first executed and furnished io the hydeos,

- graplical party of Licutenant Commanding S, P. Lee, working in.
the vicinity; the interior details were thew in suceession filled up, -

“then the river sheets were taken up and daished. ‘

The survey iucludes 339 miles of shore “line, 146 of roads, and.
an area of 143 square miles - Taoe country is fuw and intersected
with bays and winter courses. Tae plan of a double party, two:
plune tables wnder the direction of one chief, has proved economical.

- 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 soucth 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 diagrams 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 Cheptank 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. MeArthar, 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 Commanding 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 one of the most fertile portions of Mary-
land; the river, though deep, is interrupted by shoals. One of these,
“lying immediately in the mouth of both Choptanks, with but nine
feet of water on ity iy claimed us a discovery by Lieutenant Com-
manding McArthur. The area of this river, as far assounded out,

18 125 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-
brook shonl; one on the extremity of Hambrook bar; and one on
the Sugar Loat shoal off Chancellor’s Point; und three on the Ja-
maica shoals. In the little Choptank, one on the bar running
}1)\'E.”by E. from James’s Island signal, and one on Regged Point

ar. .

On the bay shect south of Sharp’s Island, a shoal was sounded
ou, 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
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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 thin 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
abscissiey 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 conduction .

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 scetion 111, 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 received year by year, 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 und 500 and 600 fathoms, may be
closely represented by considering the difference of temperature
from the highest to the lowest temperature us a geometrical serics
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 extendin quite into soundings. The peculiar circum.
stances of thesc observations make a confirmation desirable, but
such is the result which now appears. In diagram No. 4, (sketch

D, trig,) the two inner curves show the temperatures on soundings

in section III., while the four outer ones, rising in temperature at
the surface to 794, 80}, and 81, show that the off-shore high tem-

perature is carried quite intd the coast. Between this and the

“hottest part of the gulf stream, no curve resembling the inner ones
of diagram No. 3 occurs in & position Which 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 1 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 Fahrenheit’s thermometer from the two ex--

tremes at the corresponding depth; from 100 to 200 fathoms, the

variation does not exceed 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 Jower than those of the more northern section.
The same fact was observed in regard to sections 1I. and IIL., ia
1846, pointing distinctly to the source of the difference in the re-
'sul‘ts obtained in Jifferent seasons.

‘ SECTION No. IV.

From Cape Henry to Cape Fear,including part of the coast of Vir-
ginia, 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
observaticns, 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 iu my last report to expect that it would
be. The triangulation of Albemarle sound, and of the rivers, ex-
cept the Cushai, 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 has 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 marking 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 squarc miles. The observations were mude with a
ten-inch repeating theodolite, by Gambey of Paris, and cich repe-
tition, telescope direct or telescope reversed, is counted as a single
observation, The observations were wade from stations elevated
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 hetween
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 1o the obscrvatory 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
wuy) 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; 4561 observations were
mare 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 obscervations of high and low stars, and the local time
was obtained from the transits of zenith stars.  The level of the
instrument is un excellent 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: .



17 [1]

“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 euncroach-
ment of the sea; its profile is favorable, the undulations beiung
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 fvet, 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; and 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 triangles throughout
their entire extent—tracings which required care and acecuracy 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 cherge of Professor Gibbs, of Charleston col.’
lege, for observitions of moon culminations; this Wll! also he 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 1845, by, Assis ant F. H. Gerdes, as far as
the Perdido river. Asit is e’xpccted when the triangulation of -
~Mobile bay is completed, and the general progress in section VIII,

admits of it, to take up this extension of the survey eastward, As-
.sistant Gerdes has been directed to resume his reconnaissance, and
hias carried it during the month of September westward to Cnoo-
tawhatchie. The time which has been allowed to Mr. Gerdes, and -
various circuwstances 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 (o be a real step in the.
progress of the survey in this quaiter. . R
" It lias been necessary to detach him from this portion of Lis work,
to examine the  Florida keys and islands west of Cape Florida,
: (sectlon‘VI.,l 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 square miles. The lincs of sight extend
to the Chandeleur islands, on the coust 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 sufliciently in advance of the
hydrography to enuble me to use Mr. Gerdes’s service in the im-
portant reconnaissance of the Florida keys and islauds.

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 seetion. They were under the
immediate charge of assistant R, H. Fauntleroy, and made by Sub-
assistant George Davidson. o

3. Secondury triangulation.—The triangulation of Mobile bay
hasbeen under the charge of Assistant C. M. Eakin, and lLas been
carried during the season from near the entrance to Chactaw Point;
requiring only the connexion with the primary triangulation to furnish
points for the plane table and hydrographic surveys of the bay,
(¢ce.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 and 2 academics. 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 Phanix., Mr. Eakin acknowledges the cheerful
aid rendered by the officers of the Wolcott. ;

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

4. Topography —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. ' ; ' =
- 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 transportdtion 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 75 square miles; extent of shore line, 186

iniles; length of road, 6 miles. The islands are of sand, thrown
. . 4 ; , .



[ty 50

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 fast land. Mr, Green-
well has the use of a small schooner belonging to the coast survey.

5. Ilydrography.—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 schooner 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 3146 square miles, and 2,208
Fincar 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 three 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 economi-
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 purt 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 island has been made. The ‘survey has thus
made due progress, and the estimates of the present year provide
for the triangulation of Galveston upper and lower bay, and for
part of the topography; and, if the progress of the Jand work for
the season renders it advisable, of a commencement of the hy-
drography.

"T'lie best method of working in this section yet remains to be
developed; but the arrangements already made for tie comin
season will resolve the doubts which are now entertained. The trian-
gulation party is under instructions to proceed to Calveston as
soon as the advance of the working season permits,

The most cheering evidences of interest in the commencement of
the coast survey in this section have been given by the citizens of
Galveston, who have manifested great kindness to the persons com-
posing the parties, and full appreciation of their Jabors,

1. Reconnaissance.—~At the date of my last report, Assistant F.
"H. Gerdes was under instructions to proceed, as early as he judged
it safe to do so, from his’work in Mississippi, to make a reconnais-
sance of Galveston bay and of its vicinity, extending it as far
south and west as time would permit, before it was necessary to
return to his duties in section VIII. This work has been accom-

lished with his usual skill and intelligence, and his excellent re-
port enabled me to give at once instructions of a definite, character
to a triangulation party for this scction, The zeal which induced
Mr. Gerdes to risk his health for the progress of the work has not
passed without marks of appreciation by the department having
charge of the coast survey.

My, Gerdes recommended that the base line previously Iaid out
on Bolivar Point should be adopted only provisionally, and pro-
osed for minute examination a site on Galveston island, present-
ing equal facilities for measurement, and for communication with
Galveston. The scheme of main and sccondary triangulation of
Galveston lower bay, suggested by Mr, Gerdes, appears, as in part
subsequently executed, on sketch G, A more or less minute de-
scription of each station, of its vicinity, and of the coast between
them, is given in his report, with references to the landmarks for .
different parts of the Lay and ocean shores. Approximate mea-
surements of distances, sufficient to show the figures of the trian-
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gles, were made in important cases. The character, position, ele-.
vation, and materials of the signals necessary for the triangulation .
are discussed; the facilities for procuring materials and their cost,
an economical mode of procuring materials from section VIIL is .
proposed. The conclusion in regard to the triangulation is, that
the main series, with means for supporting the instrument and sig--
nals for observing upon, of a kind already approved, may have
sides of from twelve to fifteen miles in length,

Astronomical observations.—The astronomical and magnetic ob-
servations, and the triangulation in this section, were under the
charge of Assistant R, II. Fauntleroy; to whose party Assistant
Julius E. Hilgard and Sub-assistant George Davidson were at-
tached, Mr. Hilgard assisted chielly in the astronomical observa-
tions near Galveston, and Mr. Davidson in the observations for .
difference of longitudes by chronometers, muking the observations
for time and chronometer comparisons at Pascagoula. The station .
selected for astronomical observations was Dollar Point, (seesketch
G.) The latitude was observed with a zenith telescope, b'i: Simnms
of London, made {or the coast survey, used as in Captain Talcott’s
method. One hundred and forty-two determinations were made .

- on fifty-two pairs of stars. The azimuths were obtained by obser-
vations of Polaris and ¢ ursa minoris at elongation,and of Polaris
at.various hour-angles, forty-five determinations being made, and
fifty-five horizontal angles measured (telescope direct and reversed)
to conncct the elongation mark with the main stations at Smith’s
Point and Bolivar Point. The observatisns were made ‘with the
two theodolites referred to in speaking of the triangulation. 1,041
transits were taken with the Hassler transit instrument of the -
coast survey; thirty of these were moon culminations for longi-
tude; six hundred and twenty were in connexion with observations
of moon culminations, occultations, azimuths and latitudes; three
hundred and fifty-seven for the chronometer difference of longi-
tude of Iast Pascagoula station and Dollar Pointy and thirty-four .
for investigation of the instrument itself. Two occultations were
observed at Dollar Point; that of Aldebaran on the 10th of March,
and of p’ Sagittarii on the 21st of May. -

Magnetic observalions were made, in connexion with the fore--
going, by Assistant R. H. Fauntleroy with a portable declinometer
and magnetometer by Jones, (No. 2, coast survey,) and a new dip-
.circle, (No. 2, coast survey,) by Barrow of London. Four deter- -
minations of the declination, (variation,) by observing the maximum
and minimum; were made; three of horizontal intensity, and six of,
dip, the sets of each kind being made on as many different days."
Two determinations for moment, of inertia, and one for correction
of temperature of the magnet, were made. ' «

Triangulation.—Three main stations were occupied, and three.
hundred and forty-two measurcments of angles made with the
twelve-inch Troughton theodolite, or the ten-inch coast surve{
theodolite, of the old collection, (“E pluribus Unum.”) At eac
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of the first and second stations, fifteen points were observed upon,
‘and at the third six points, (see sketch G.) The provisional base
line on Bolivér Point was measured by using a wire 348 metres in
length. ' '

Agr'econnaissance was made for a base line on Galveston island,
and a suitable site found for a base of about six miles in length.
This site will require less labor in its preparation for the meas-
urement than that at Bolivar Point, and wi])l furnish greater facili-
ties of sure communication with Galveston. It is not exposed,
according to the opinion of Mr. Fauntleroy, to inroads from the
ocean. :

Mr. Fauntleroy was engaged in making magnetic observations
in section II. until the close of the autumn. Ile reached Gal-
veston on the 14th of February, and at once commenced his work,

- which was- brought to a close by the advance of summer, on the
22d of July, The party has had the use of a schooner helonging
to the coast survey, sailed by Mr. Andrew J. Ilussey, of Alexan-
dria, who has given entire satisfaction in the execution of the
contract for sailing the vessel and providing for the crew.

Since the close of the season, Mr. Fauntleroy has been engaged
in recomputing observations of previous years, which his constant
employment in the field had hitherto prevented. In this he has
been aided by Mr. Davidson. The party is under instructions to
resume the triangulation in section IX. as early as practicable.

OFFICE WORK.

The organization of the office has continued during the past
year as it was at the period of my last report. The extension of
the work has required the employment of additional persons in
connexion with it, rendering changes desirable, which the exer-
tions of Captain A.  A. Humphreys, United States topographical
engineers, the assistant in charge, have prevented from becoming
pressing or detrimental. The services of this oflicer to the gov-
ernment, in this work, have well merited the promotion which he
has received from seniority; and I would respectfully call the at-
tention of the head of the Treasury Departinent to them, and
would ask that representations may be made to the proper au:
thority in relation to them. As the detail of officers of the army
is made upon the coast survey under the law, I do not doubt that’
meritorious services are to be noticed in this, as in any other duty
required of them.

Besides conducting the general concerns of the office, Captain
Humphreys directs, personally,the details of computing and draw-
ing, and inspects every department of the office, including the en-
graving, printing, and instrument making. As he administers this
branch of the work, there is no position of assistant of greater im-
portance to the success of the whole.

. .

The engraving and printing are under the immediate direc-
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tion of Assistant W. M. C. Fairfax. The records, instruments,
. books, and maps are under the charge of Samuel Hein, esq.,
who also directs the publishing departinent. By monthly reports
and proof sheets of the engravings, all the details of the estab-
* lishment are laid before the superintendent.

The following progress has been made in the several depart.-
ments of the oflice during the past year. -

Computations.—Captain T. J. Lee, United States topographical
engineers, assistant in the coast survey, has been engaged under
my general direction during a portion of the past year, in putting
in furm the results of the work in its different branches, during
the previous year, and in recomputations and comparisons. He
has been assisted by Mr. J, H. Lane, whose appointment as as-
sistant examiner in the Patent Office has deprived the coast sur-
vey of one of its most promising junior members. The compu-
tations made by Captain Lee were of latitude observations at
Taylor’s and Poole’s island, on the Chesapeake, (Sec. IIL.,) and
‘at the Isle of Shoals and Agamenticus, (Sec I.,) in 1847; of mag-
netic observations in sections I. and III., of the year 1847, and in
section IV. in 1846 and 1847; in computations to form the basis
of a discussion by the superintendent of all previous magnetic
observations; the recomputation of observations for latitude at
Thompson’s station, section I., comparisons with duplicate compus
tations, and making the final corrections. _ ‘

Mr. Lane had commenced, also under my immediate direction,
the determinations of the equations of condition, at the stations of -
~the primary triangulation in section I., by the method of least
squares, and had completed three important stations before leaving
the office, ‘

The computations relating to longitudes, by Assistant S, C,
Walker, have been continued with his usual diligence. His labors
Liave contributed to the coast survey archives no less than fifteen
reports within the past year; many are, of course, temporary in-
their'character, but some of them so elaborate that they might
rather be called scientific memoirs. I subjoin their titles, with a
brief statement of their contents: '

1. Report on lengitudes, by moon culminations up to January 1,
1848, containing an abstract of thie result of computations in 1847,
for longitudes by moon culminations, including the computations
by Licutenant Gilliss, United States navy, assistant in the coast
survey, of the moon culminations, accessible to us; up to January
1, 1848, The observatories at which comparative results were ob-
tained, are ITudson, Ohio; Capitol hill, Washington; Dorchester
Massachusetts; and abroad: Ediuburgh, Greenwich, Cambridge,
Hamburg, Copenhagen, Kremsmunster, Cracow, and Wilna, for
each of which Bessel’s constants are given. The results are placed
in the form of corrections of assumed longitudes, and the weights
computed by the usual formula, ‘ o

2: Report on the longitude of East Pascagoula station, as de-
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-duced from moon culminations, observed by Assistant R, I, Faunt-
leroy, in June and July, 1847. .

No correction in the assumed Jongitude, 54, 59m., is proposed.

3. On the difference of longitude of Cambridge and Philadel-
phia observatorier, from the results of corresponding observations

" of eclipses and occultations, and by the transportation of chronom-
eters.

This assigns a difference of longitude of 16m 08s,95.

4. On the longitude of Cambridge observatory (Harvard) from
eclipses and occultations, using Burkhardt’s value of the moon’s
semi-diameter and parallax,

The value assigned is 44. 44m. 315.95 west of Greenwich.

5. Report on the longitude of Cambridge observatory, (llarvard,)
deduced from the results of chronometer comparisons i Boston
and Liverpool, reported for the use of the coast survey, by Profes-
sor W. C. Bond, director of the Cumbridge observatory. -

Mr. Bond’s list gives 44, 44m. 305,49 W. for the longitude of
Cambridge observatory, with a probable error of ©5.75. 1n this
report Mr. Walker urges very strongly what has occurred to Mr.
Bond, as a great desideratum, and which he has been earnest in
endeavors to supply, the procuring from Liverpool the data from
the eastern voyages. The diference in the longitudes by astro-
nomical observations and by chronon.cters becomes of great im-
portance, in connexion with Mr. Walker’s other investigations,
which wiil be hereafter referred to. :

6. Reduction of the observations of the occultations of Aldeba-
ran, at Galveston, Texas, March 10, 1848, by Assistant R, IL
Fuauntleroy, United States coust survey.

7. On the corrections of Burkhardts lunar tables. A recapitu-
lation of the most important results contained in this paper is given,
with additional matters bearing upon thew, in Mr, Walker’s an-
nual report.  (Appendix, No. 19.)

8. On the coast survey forms for reducing occultations and moou
culminations, -

9. On the difference of longitude of Stevenson’s Point, North
Carolina, and Washington, by chronomecters. o

10. On a telegraphic clock, proposed by Professor W, C. Bond.

11. Report on the reductions of moon culminations in the coust
survey archives to September 12, 1848,

In this report Mr. Walker remarks: “You will notice that their
uniformn tendency is to place the three principal astronomical sta-
tions several seconds eastward of the assumed places, based on
previous reductions of solar eclipses and lunar occultations, sub-
ject to the moon’s parallax and semi-diameter. The discrepancy 1s
too great to be ascribed to the accidental ervor of either group of
phenomena, It indicates a constaut error in one mcthod or the
other.” '

“In searching for the source of such a constant error, I am un-
able to detect one of so great an amount in the mecthod of moon
culminations. The peculiar excellence of this method consists in
its removing the constant errors of the lunar elements and of the
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starg’ places. It can hardly be ascribed to the residual personal
error of the average of three persons in Awerica, and of more than
a dozen in Europe, in judging of the time of contact of a limb -
© with a wire. Still less can it be ascribed to that optical imperfec-
tion of the groups of telescopes employed, called irradiation.”
. % 'With regard to the other class of phenomena, the lunar occul- -
" tations and eclipses, a constant source of error may exist in the
mean value of the moon’s horizontal equatorial parall);x, on which
Burkbardt’s tables are based.” . * .o ¢ >
“I do not hesitate to atiribute in a great degree to thissource alone,
[this residual phenomenon.| Other circumstances tend strongly to
confirm this'hypothesis. 1 shall make'it the subject of a more full
discussion in Yy annual report, in which I propose to bring to-
gether those authorities which may aid in forming an opinion on .
this subject, which is of paramount importance in the further pro-
secutiox’x’ of the longitude computations of the United States coast
survey. : R
- The results by moon culminations place Cambridge observatory.
45.27, und Washington (Capitol hill observatory) 3s.92 cast of the
place by celipses and occultations.” The probable accidental error
at cach place is 0s.17. ' ' : ‘ :
- 12. Preliminary report on telegrapliic operations,
13, Report on difterence of longitudes of New York and Cam-
Lridge, by the telegraphic method. o
- .14, Theory of longitude by chronometers, and proposed form of
reductions of observations. ‘ :
15. Annual report on the results for longitude of points con-.
mected with coast survey statious. .

The importance of a determination, which should not be shaken
by subsequent observations of difference of longitude of a cardinal
~puint in the coast survey and of European observatories, is so great,
that T have spared no pains in accumulating vesults by stimulating
observers, by colleeting observations, and by obtaining the aid of
accomplished computers in the reduction or discussion of the re-
sults. The questions, as they have arisen, have been met in such
a way as to insure progress in the right direction, without being
daunted much by the obstacles which a close study of the subject:
by Mr. Walker and others found in the way. A superficial
examination of a subject, or the taking for granted of a pre-
“scribed routineyis apt to impress one with notions ef the great
accuracy of processes and results, in which are concealed constant
‘errors of grave importance. Turning up the surface, developes
these concealed errors, and leads to scientific discovery. The ac-
. tion of different minds accelerates the progress of truth, and on
- this account I have published the report of Assistant S. C. Walker,
a3 of high interest to the astronomer, though the subject yet re-
.mains, and must for some time remain, not fully explored. A por-
‘tion of the recommendations of Mr. Walker are such as have ne-
~cessarily occurred to me, and in regard to which, indeed, measures
have already been taken; the others will not fail to be acted on as
_neans are found for their execution. They present an outline of
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work which on!ly a most resolute and zealous computer could ven-~
ture to trace. The chief suggestions, relating to computations, are
as follows: : . ' ' ' :

1. ¢“To employ a greater force of computers, and urge forward,

by every possible means, the reduction of the American observa-

" tions of moon culminations, from 1842 to 1846, using the blank
forms of the survey.”

2. % To employ additional force in forming the conditional equa-
tions for the eclipses and occultations, with corresponding meridian
observations in Europe, to the end of 1846; also, according to the
coast snrvey forms.” : :

3. ¢ From the report of Professor Airy, and from any other
available sources and subsidiary computations, to find the most
-plausible theoretical elements for the moon’s place on the nights of
the American observations.” - -
4. ¢“To apply these values to the conditional equationsin article
3d and 4th, so as to render the residual error of theory the least
possible.”? '

b. “'I'o complete the discussion of the value 122/'.37 of the co-
eflicient of the parallactic equation, given by Professor Airy, For
this purpose it will be necessary to extend the discussion which
Professor Airy has limited to the instruments of Greenwich and
Cambridge, so as to include all those in which the transits and
altitudes of both limbs of the moon have been observed at the same
time in any country, so as to decide whether the theoretical co-

~efficient of 122".37, or a more plausible empirical one, is to be
adopted in the longitude computations of the coast survey.”

6. ¢ To institute a full dis:ussion of all the observations of oc-
cultations of the stars in the group of the Pleindes extant in any
country, This discussion is earnestly recommended by Bessel as

- certain to afford more perfect data than those from any other source
for the determination of Jongitudes, and for the correction of the
moon’s parallax and semi-diameter.” , '

7. % To resolve, by the method of least squares or otherwise, all
the conditional equations so obtained, after applying a.l the theo-
retical and empirical corrections to the lunar constants and co-
efficients, so as to obtain the most plausible value of the correction
of the longitude of our own cardinal point from the average of the
European meridians.” ' '

For the entire report I refer to the Appendix, No. 19.

The comparisons of the observations of moon culminations for
deducing longitudes has been continued by Lieutenant J. M. Gilliss, '
U. 8. N., assistant in the coast survey, who has completed the
comparisons for 1840 and tliose of 1841, except for the observa-
tory at Idinburgh, and has made considerable progress in tran-
scribing the results of 1842, The total number of comparisons in
1840 for Iudson observatory (Ohio) is 127; for Washington
(Capitol hill) 241; for Cambridge (Hu-vard University) 163, In
1841, for Hudson, 89 ; Washington 169, and Cambridge 67,

Lieutenant Gilliss, calls my attention to the discrepancy already
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noticed in a different point of view, in connexion with Mr. Walk-
er’s report, between the results of these computations of moon culi-
nations, and the usually received longitude of Washington,
- Lugene Nulty, esq., has computed the observations for the lati-
- tude of stations Taylor and Poole’s island (section IIL.) made with
the 12-inch Gambey theodolite and with the zenith telescope; for
time, latitude and azimuth at Pascagoula, (section VIIL.;) for time, .
~latitude and azimuth, at Fort Morgan, (section VIIIL.;) the observa-
tions for latitude at Pascagoula and Fort Morgan were made with
the zenith telescope, Some want of agreement in the first and second .
- results called fora third computation of the observations for the lat.
~itude at Thompson’s, Taylor’s, Poole’s island, Pascagoula, Fort .
Morgan, Stevenson’s Point, and Shall Bank, and Mr. Nulty has ace!
. cordingly made a complete re-computation of the observations at
_ these points. (

Assistant Theodore W. Werner has revised the horizontal angles
to connect the triangulation with the elongation marks at Bodies’
Island base and Fort Morgan; made the second computation of the
resulting angles of the triangulation of Boston harbor, 1846 and
1847, and of part of the triangle sides; finished the second compu~
tation of Licutenant Lee’s magnetic observations in 1844 and 1845,
and made some further progress in the recond computation of Doc-
tor Locke’s magnetic observations in 1846; and Assistant Boutelle’s,
“at Bodies’ Island, Stevenson’s Point and Shell Bank., Recomputed’
the triangulation in Chesapeake bay in 1847; revise:] the resulting
‘angles of the triangulation of Albemarle sound in 1847, and com-
puted the triangle sides and ordinates of the triangulation of Albe-
marle sound in 1848, and of Croatan and Roanoke sounds in 1845
and 1846, Recomputed the triangulation of Alligator river, North
Carolina, in 1848; computed the triangle sides and ordinates of
the triangulation of Little and Pasquotank rivers, North Caroli-
na; computed the triangle sides and ordinates of the secondary -
triangulation of Cape Cod, in 1847; has begun the recomputation
of the trinnguiation in the gulf of Mexico in 184G and 1847; com-
puted the triangulation south of Cape Henlopen in 1848; extended
the table for projection of maps from Iatitude 35° to latitude 259,
and from latitude 42° 30’ to latitude 50°, and extended auxiliary -
tables for the computation of the geodetic latitude, longitude and -
azimuth, from latitude 45° to latitude 50°, Ile has, besides, made
considerable miscellaneous computations.

The second computation of the azimuth observations at Thomp-
son’s, 1816, Agamenticus, 1847, and Stevenson’s Point, 1848, have
been made by Mr. Ililgard since he joined the office in September. -
Mr. Downes has, since August 23d, recomputed the latitude and
azimuth observations made by Mr. Blunt in 1813, at Congress Hall,
Cape Henlopen light-house, and Town Bank ; and he has in hand
the observations for the latitude at Mitchell’s observatory, Nan- -
tucket, made by Professor Loomis in 1845, and by Mr, Mitchell in
1845 and 1846. The list of occultations prepared by Mr. John
Downes was, by request of the superintendent, extended to Gal-'
veston, in Texas, for the use of the astronomical party of Assist-
-ant R, H. Fauntleroy, ; ;
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" Drawing.—Assistant W. M, C. Fairfax (who has had besides
the immediate charge of the engraving) prepares all the reduced
maps for the engravers by plotting and testing sailing lines,
courses, and bearings; arranging the titles, notes, tables, and
~ other lettering ; and, finally, makes the projections on the copper
plates ; of these, he has made during the past year the projections
for the western sheet of the map of Long Island sound, (No. 1;)
for the western sheet of the map from Point Judith to Nuantucket,
(eastern secries, No. 1;) for the map of Sheffield and Cawkin’s
islands ; for the map of the mouth of Chester river ; for the map
of Captain’s island, east and west; for the northern sheet (No. 1)
of the map of Chesapeake bay ; and for the wap of Hyannis har-
bor. He has also continued the reduction of the north shore of
sheet No. 1, Long Island sound, and made re-drawings of parts of the ©
"sheets Nos. 2 and 3, Long Island sound. The sketches for the
yearly report have been prepared by him, or under his direction,
from materials furnished by the field parties, and from the oflice,
He has, besides, had charge of the drawing during the absence of
Captain Humphreys from the oflice, in the month of September.

Assistant M. I. McClery was engoaged in the ,preparation of a
sheet for the Boston harbor map, on a seale of 7' - in reducing
the topography of it in part, and in drawing the topography of
the same map reduced by another assistant.  This map, made for .
the commissioners of the State of Massuchusctts, extends from
Nahant to Scituate light, and beyond Cohasset rocks, It will
probably be finished by the middle of January, _

F. Scliroeder, esq., has wade the reduction and drawing of about
two thirds of the topography of the western sheet, (No. 1,) cast-
ern series, scale ! .. He has also made the drawing of the
topography not yet finished, of the second map of Boston harbor, .
scale | 1 prepared for the commissioners of the State of Mas-
sachuseits, and of the same extent as the fiest map.  "Chis will be
completed by the 1st of April, 1849, i '

John Robertson, ¢sq., hus becn employed in the office since the
1st of May, and has been engaged in reducing and transferring the
hydrography to the Boston harbor map No. 1, scale | !.-.; in re-
ducing some parts of the topography of both of the Boston har-
bor  maps, scale yyhe; in transferring the reduced topography
from No. 1 to No. 2, and from No. 2 to No, 1; and in lettering
No. .1, Boston harbor map. Ile has also reduced a part of the
hydrography of Boston harbor map for engraving, scale L.

Joseph Welch, esq.y has been engaged in the coast survey office
since the 10th of November, 1847, in preparing a sheet for the
Boston harbor map No. 2, seale -ty and in reducing the same
until the 1st of February ; then in inking the outlines and drawing
of the topography of Mr. McClery’s reduction of part of the
Chesapeake bay wiap, sheet No. 1, and in the further reduction of
that map ; in the reduction of Boston harbor map, for engraving,

. . 'n . \d y - e . 30 )
h o and in making a map‘of Naushon island, scale Tt
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J. II. Adams, esq., has been engaged in bringing up the diagram
and assemblage maps of Chesapeake bay, in preparing a map of
Chesapeake bay showing the differences between the coast survey
map and the preceding maps; has made a topographical plan, scale
gy Of the vicinity of Hell Gate; begun the reduction of the Bos-

ton harbor map, scale ;454453 has ncarly completed the reduction of

the map of Pasquotank river, scale ;;455, has assisted in making
tracings for the Boston harbor map, and has made tracings for use
in the oflice and in the field. :

J. M. Wampler, exq., has made scveral projections for plane
table parties, has reduced additional topography for the map of
Black Rock and Bridgeport, has made the projection and plotting
of triangle points for a reduction of hydrography of Boston harbor
mapy scale yylgp; transferred and drawn the hydrography of Nan-
tucket map, scale y;354; redrawn portions of the map of the Pa-
tapsco river, scale yi:; has nearly completed the reduction of

“the western sheet of the south shore of Long Island sound, scale
s besides miscellaneous drawings and other duties. " i

W. luce, esq., has been engaged in preparing a part of the
sketches for the yearly report of 1847, and in 1848; has reduced the
topography of the map of Captain’s island, east and west, scale

g bas reduced the topography of the map of Hyannis harbor,
scale joim; has reduced the map of the mouth of Connecticut river
4a=; has made some projections for plane table parties, besides
~drawings and tracings and other miscellaneous duties. "

Charles Mahon, esq., reported at the office about the 10th of
‘July, and from that time until the 1st of September, prepared
sketches for the yearly report, reduced a portion of the map of the
- mouth of Chester river, scale i, and made projections for field
parties; since the 1st of September he has been on duty with Licy-
tenant commanding Patterson upon original hydrographic sheets,

Assistant J. B. Glick was occupied during five months in the
reduction of parts of the topography of Boston harbor map, scale
i and Sub assistant Samuel A. Gilbert, four months on the re-

duct.on of a part of the topography of the second Boston harbor
map, scalé C R T

Hydrography —Licutenant D. D, Porter, United .States navy,
assisted by Licutenant 8, C, Barney, has verified (and reduced again
when necessary) the hydrography of the western sheet of Long
Island sound (Na. 1.,) the seme of a part of No. 2, Long Island
sound, has verified the reduction of the hydrography from point
Judith eastward, including Buzzard’s bay, scale m; has verified
the reduction of the hydrography of Patapsco river map, scale

- gams hascommenced the reduction of hydrography of Chesapeake
‘bay from Poole’s island southward, scale gi-; has reduced the
hydrography‘of the harbors of Sheflield and Cawkin’s islands, scale
s and the hydrography of the harbors of Captain’s island east

~and Captain’s island west, "scale gig; and  the hydrogrdphy of
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Hyannis harbor, scale z; and the additional hydrography for
the western sheet of south side Long Island, scale glz; he has
prepared the hydrographical part of a map of Hell Gate, scale
—-revised the sailing directions of a part of the harbors of
Long Island sound, besides miscellaneous plottings, reductions, re-
visions of hydrography, &c., &c.

Lieutenant Woodhull, United States navy, has reduced the tidal
observations at Baltimore and at the Bodkin light-house in 1845
and 1846, has revised the tide tables at Delaware breakwater, Cupe
May landing, Coldspring inlet, and Town bank; has reduced the
tidal observations at Governor’s island in 1844, 1845, and 1846,
and at Sandy Hook in 1844, 1845, and 1846, in part; besides attend-
ing to miscellaneous matters connected with the tidal reductions,

Engraving.—Assistant W, M. C. Fairfax has had charge of the
engraving, in addition to the duties before enumerated under the
head of drawing., The engraving of the harbor map of Edgartown,
by Messrs. Dankworth, Lawson, and W. Smith; of New london,
by Messrs. Rolle and Knight; of Black Rock and Bridgeport, by
Myessrs. Pettit and W, Smith; of Nantucket, by Messrs. Dank-
worth, Young, Lawson, and Smith; and of Huutingdon bay,
by G. S. Smith, of Boston, has been completed; that of Cawkin’s
and Sheffield islands, by Messrs. Pettit and Knight will be finished
about the 1st of December; that of the mouth of Chester river, by
Messrs. Dankworth and W. Smith, about the 1st of February, 1849;
that of the Patapsco river and its approaches, by Messrs Dank.
worth, Lawson, and Knight, about the 1st of March, 1819; the en-
graving of Captain’s island, east and west, has been begun by Mr,
Pettit, and a contract has just been made with Sherman and Swuith
of New York, for the engraving of Hyannis harbor. It was only
‘after considerable delay and trouble that a contract could be made
for the engraving of this map.

The engraving of the castern sheet of Long Island has been
completed by Messrs. Siebert, Rolle, and Knight, and electrotype
copivs of it taken by Mr. Sicbert; that of the entrance sheet of
Delaware bay, by Messrs. Dankworth, Lawson, and Knight, has
also been completed, and an electrotype copy of the middle sheet,
taken by Mr. Siebert. Progress hasbeen made in the middle shect of
Long Island sound, by Messrs. Siebert and Rolle, and it is estimated
that it will probably be completed in six months, The engraving of
the western sheet of Long Island sound has been begun by Messrs,
Sicbert and Rolle, and also that of the first sheet of the general
map extending from Point Judith to, and including, Nantucket
island, The engraving of the upper sheet of the map of Chesa-
peake bay has been begun by Mr. Dankworth,  Considerable pro-
gress has been made by Mr. W. Smith in the engraving of the off-
shore soundings map, (estimated to be completed in seven months.)
The additional hydrography for the south side of Long Island will
be engraved in November, and the plate will then be ready for
printing. Electrotype copies have beenymade by Mr. Siebert.of
the plates of New Haven, of New Londen, of New UDedford, of
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Little Egg Harbor, of Long Island sound, (sheets Nos. 2 and 3,) of -
the relief plate for the middle sheet of Delaware bay, and one
lirre and seven small blank plates have been made for engraving.
The engraving for the next yéitr will be upon the Long Islund
sound sheets, Nos. 1 and 2, the eastern serics, sheet No. 1, the
Chesapeake shect No. 1, the map of Boston harbor, the Patapsco
river, Hyannis harbor, the mouth of the Connecticut river, Cap-
tain’s islands, east and west, the mouth of Chester river, and the
Pasquotank river. The map of Albemarle sound, harbor maps of
entrance to Mobile bay, Cat Island, ard Ship Island, and the chart
of Muskeget channcl, as connected with the harbors of refuge, of -
‘Eidgartown and Holmes’ Hole, will follow in succession.

Printing.—Since the 1st of November, 1847, there have been
printed the following nuinbers of the maps newly published. Of
Delaware bay and river, (complete in three sheets,) 1,967; of Long
Island sound No. 3, 25 sheets; of the harbor of New London, 770
sheets; of the harbor of Edgartown, 97¢ sheets; of Black Rock .
and Bridgeport harbor, 898. Of maps published in former years
there have been printed the following numbers within the present
year: of Holmes’ Hole and Tarpaulin Cove, (harbors of refuge,)
100; of New Bedford harbor, 315; of Little Egg harbor, (harbor

of refuge,) 255; of New York bay and harbor, (scale ws,) 441;

of the large map of New York bay, (scale j5,) 277 sheets; of
Fisher’s Island sound, 841; of New Haven harbor, 350; of An--
napolis harbor and the Severn, 262; making in all 7,475 sheets. -
Bosides the above there were 1,200 sketches for the yearly report,

200 proofs of maps for the superintendent, 1,100 copies of the

sketches of Nantucket new South Shoal, Cat Island harbor, and

entrafice to Mobile bay, and the usual 25 wmonthly proof sheets,

amounting in the year to 300 sheets . '

Publishing —At the date of my last report, sixteen sheets of coast
survey waps had been published, since which time five have been
added, making a total of twenty-one; besides these, three sheets
‘are engraved and nearly ready for publishing. Since November 1,
1847, 301 copies of each of the maps of New London, Holmes’
Iole and Tarpaulin Cove and Oyster Bay, 306 copies of each of the
mups of Black Rock and Bridgeport and Edgartown, 161 copies of
the small map of New York bay and harbor, and 7 copies of the
six sheet map of New York bay and harbor have been distributed
to scientific and literary institutions in the United States. These
distributions are chiefly made on the nominations of members of
the two houses of Congress. Seveuty-six copies of each of the
maps of New London, Holmes’ Hole and Tarpaulin Cove, Oyster
Bay, Black Rock, and Bridgeport and Edgartowa, have been distri-
buted to foreign governments and to the departments of our own -
government. By direction of the Treasury Department and for use
onthe survey, 31 copies, 186 shects, of the large map of New York,
70 copies of the small map of New York, 34 sheets of the map of
Delaware bay, 63 copies of the ehart of Fisher's Island sound, 34
‘¢opies of the map'of Annipolis, 40 copies of the ‘map-of Little hgg
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harbor, 60. copies of the map of New Haven, 70 copies of the map
of Ilolmes’ Hole and Tarpaulin Cove, 47 copies of the map of New
Bedford, 67 copies of the map of Oyster Bay, 60 copies of the map
of New London, 8 copies of the,map of Long Island sound, 43 co-
pies of the map of Black Rock and Bridgeport, and 43 copies of
the map of Edgartown-have been distributed. The whole numberof
‘sheets distributed 182,923, During December, the maps of Delaware
bay and river, (in three sheets,) Nuntucket harbor and Huntingdon
bay will be distributed; and in January, one sheet of the map of
‘the south side of Long Island, the wap of Cawkin’s and Sheflield
islands, and the mouth of Chester river.

There have been turned over to the disbursing officer of the coast
survey, to be placed with agents for sale, 300 sheets of the large map
of New York buy and harbor,212 sheets of the small wap, 1,743 sheets
of the map of Delaware bay and river, 530 copies of the chart of
Fisher’s Island sound, 260 copies of the map of Annapolis, 155
copies of the map of New Bedford, 360 copies of the map of New
Haven, 155 copies of the map of Little Kgg harbor, 400 copies of
the wap of Ilolmes’ Hole, and Tarpaulin Cove, 220 copies of the
map of Oyster Bay, 300 copies cf the map of New London, 228
copies of the map of Edgartown, and 128 copids of the map of
Black Rock and Bridgeport, making, in all, 5,016 slicets of maps.
These are sold at prices which about defray the cost of the paper
~and printing, namely, fifteen cents for each of the small sheets,
and for the large sheets, from twenty-five to forty cents each,

Instrument making and repuirs.—The repairs and cleaning re-
quired by the instruments of the field and office parties, generally,
have becn made during the current year, under the direction of Mr,
William Wurdemaun. Considerable additions to, and alterations in,
the base measuring apparatus, two new trestles with iron legs, the:
substitution of iron for wood, and changes in the slides of two tres-
tles, new truss-frames for the bars, compensating holders, spiral
springs for all the slides, and changes in the micro-telescopes have
been made; Y’s and telescopes have been placed in 12, 10, and
G-inch Gambey theodolites, to fit them for measuring horizontal
‘angles, alterations and repairs have been made to the two field
transit instruments; alterations and repairs have been made to the
two five-feet transit instruments; the old base apparatus has been
repatred, cleaned, and put in order. The compensation of the base
apparatus holders, with the fixtures necessary for ity has been made.
The comparison of the standard bar with the two compound bars
of the base upparatus has been made, requiring, at times, the whole
force of the shop; and preparations for the cowparison of the du-
plicate, two metre bars of the old base apparatus, with the stan-
dard metres, heliotrope fixtures, chains, beam compasses, dividers,
scales, steel rulers and triangles, drawing pens, reducing frames,
have been made, besides repairs and work ot other kinds not easily
enumerated.

Disbursements.—This important part of the work has gone on,
" .with its usual regularity, under Samuel Hein, esq. During the
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past year, all the instruments have been marked and the invento"; ’
ries greatly improved. :

g ». ESTIMATES.

Estimates for the next fiscal year.—~These estimates are founded
upon precise data, and the regular extension of the work in those
sections in which preliminary operations have been carried on for
the last one or twn years, with a view, as stated in my reports, to
this extension. I have presented, repeatedly, the considerations of -
economy upon which such an extension was based, and have shown
how that economy was produced. It is not always recollected that
these appropriations cover the cost of reducing, drawing, engraving,
and publishing the work as well as of the field work. The cost of
the field work, all computations included, is but about five-sevenths,
or seventy-two per cent. of the whole work. ‘With an expenditure
during the surveying year, 1847-48, now reported, of about
one hundred and fifty-five thousand dollars, we have kept thirty-
seven parties in the field in different sections, not counting those
employed occasionally, which would swell the list considerably,
while for ove hundred thousand dollarsy in 1844, but fifteen parties
were kept up, exhibiting an increase of field work of two and a
half times, for an expenditure of less than one and six-tenths, or
an economy of three-eighths made. The work done in connexion
with the ollice has been increased in a somewhat greater ratio, being
now between two and a helf and three times what it was in 1844,
so that the cconomical result is greater, on the whole, than that
Jjust stated, ' , ' ‘

To this I might add that the extension of -the work has been in
the southern sections, where the expenses are much greater than -
in tune northern, and most of the parties have required vessels,
“instruments, and other outfits, which, althongh they remain the

- property of the survey, must be paid for from the annual appro-
priations. These will serve 1n part as a set-off to the additional
relief to the appropriation from the war and navy departments.

If the estimates for the different sections are compared with
those of last year, it will be found that the increase is in those
which were commenced in that ycar, or the year before, and in
which the operatious were only preliminary, as in section V. of
the coast of South Carolina and Georgia; ot section VII. on the
coast of Florida, and of section IX, on the coast of '‘exas. The
expense of transporting the land parties to the western coast,
which bears a large proportion to the cost of their maintenance -
there, has been already incurred. ) s : '

This plan for developiny the work was brought forward in my
report of 1846, in which the following statement will be found :—
¢ It is e.sily seen that, by this plan the survey, of the whole coast
may be completed within a very limited period of time, the number
of sections under survey at the same time determining the period
of completion of the entire work. Each section in which all the
‘operations arebin progress upon the present scale will cost about.
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twenty-five thousand dollars per annum, comprising the cost of
fie!d work, of reduction and publication of results, This estimate
supposes the same proportional aid heretofore had under the law,
from the services of officers of the army and navy.”

« Before the close of the fiscal year of 1847-48, the survey
will be in full activity in six scctions, and may be carried on suc-
cessfully in them for one hundred and fifty thousand dollars per
annum, with the addition of such sums as may be necessary from
tine to time to meet the general itewms of expenditure, such as
procuring instruments, the increase in number and improvement in
quality of which are absolutely necessary ; the hire or purchase of
the small vessels needed for the parties in the southern sections;
current expenses of vessels ; general oflice expenses, and the like.

he nse of steam vessels upon the work would increase the expen-
diture for eertain years, but would be economical in regard 1o the
amount of work which they would enable the hydrographic parties
to do in a given time.”

Experience has confirmed the statement thus made, the results
produced for the fiscal year 1847-48 just passed, and the expendi-
tures having been in strict conformity with them.” The appropria-
tion for the next year provides for the continuation of publication
of the back work in section II.; for full activity in sections I.,
IIL, 1V, V., VIIL. and IX., such as the progress of the work in
these sections calls for, and the continuation o! preliminary work
in sections VII. and X., besides the general office work. This
is equivalent to work in seven sections, and introduces the survey
into every State on the Atlantic and gulf of Mexico, and extends 1t
to the western coast. Steam has been introduced upon the work,
and has been used in four sections during the past year, but the ex-
pendiiure per section” haz not been increased beyond the limit then
proposed. T'have no doubt that eight sections might be put under
survey for two hundred thousand dollars, including the preparation
and publication of the results as the survey advanced. The reia-
tive economy of work done to expenditure would be siill somewhat
greater than at present.

The regular progress of the field work in the different sections,
and of the office work, including computations, drawing, engraving,
{rinting, &c., will admit of the following operations, requiring at
east the expenditures assigned to them. They are classed, except
the usual general items, under the head of the geographical sec-
tions. The estimates suppose the usual aid from the war and
navy depariments.

GrxeraL ITEMs.—Rent, fuel, postage, materials for
drawing, engraving, and printing ; carpenter’s work
and materials ; instrument maker’s work and mate-
rials ; blank books, stationery, printing, and ruling
forms ; binding ; transportation of instruments, maps
and charts, and miscellancous office expenses; pur-
chase of new instruments, books, maps and charts,..  $14,500



67 [13

Skcrion I—Field work.—To extend the primary trian-
gulation in Masne castward, and make the reconnais-
sance, astronomical and magnetic observations con-
nected with it ; to extend the secondary triangulation.
across Cape Ann into New IHampshire, and to com-
plete that of the western shore of Massachusells bay ;
to complete the topography of Cape Cod, and of part
of the western shore of Massachusetls bay ; to con-
tinue the hydrography of the Nunfucket Shoals, and
of the ocean near Nuntucket,and of part of Massachu-~
selts bay, including the cost of repairs to vessel and
engine, and the fuel for the steam vessel used in the .
hydrography, and the hire of a vessel to aid in the.
soundings.  Office work.—To make the required cal-
culations and reductions of the work ; the reduction
and drawing of a chart of Muskeget channel, and of the -
harbors to which it leads; to complete the engraving
of a chart of Hyannis harbor, and to continue that of
the general coast from Point Judith to Cuttyhunk, will
require R R N InmnmooTTsT $30’500 .

Secrion Il.—Field work.—To continue the magnetic-
observations required in this section, and the verifica- -
tion and filling up of parts of the hydrography. Of-
Jice work.—To continue the engraving of the west-
ern sheet of the map of Long Island sound ; to con-
tinue the engraving of the series of charts of harbors of -
refuge, and anchorages of Long Island sound; to en-
grave a chart of Hell Gate near New York, including
the electrotyping of the plates, will require about .. ' 12,600

‘Secrion 1I.—Field work.—To continue the triangula-
tion southward, including both primary and secondary
triangulation, and the secondary triangulation outside
of the peninsula of the eastern shore, south of the
Virginia line; to commence the triangulatioa of the
Potomac; to make the necessary astronomical and
magnetic observations; to continue the topography of
the eastern and western shores of the Chesapeake south-
ward; the topography of the ocean shore, along Sine.
puzent bay; the hydrography of the outer or ocean
side, from the limits of the present year, near the
Isle of Wight shoal, southward, and of the Chesa~
peake buy to the limits of the triangulation of the
present year, including the cost of maintaining (only)
u steam vessel for the outside work, Office work.—To
make computations ‘and reductions required to com-
splete the drawing of the second sheet of Chesapeake
bay; to continiue the engraving of the first sheet; to.
complete the engraving of a chart of the hatbor of
refuge at the entrance to Ches’er river; will require
about-. not.th-o' (EXNEN] fo,o.ou TP 000 C LEESOG gD s OO 32,500
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Secrion 1V.—~Field work.—~To continue the triangula-
~ tion of Pamlico sound, and of the ocean coast to Cape
Hatteras, and to complete that of the rivers of Albe-
marle sound; to make the necessary astronomical and
magnetic observations; to complete the topography of

the shores of the Roanoke and Cuarrituck sounds; to

continue the exploration of the gulf stream off “the
coast of this section, including the current expenses
of a steam vessel for the purpose. Office work.—To
make the calculations and reductions required to

complete the drawing of one sheet of Albemurie

sound and its rivers; to complete the engraving of
‘the chart of the Pasquotank river, and to print and
publish the chart; to commence the engraving of the
sheet of Albemarle sound; will require about. .. ....
Secrion V.—Office work.—To complete the primary tri-
angulation between the Kdisto base and Charleston; to
make the secondary triangulation connected with ity and
of Charleston hurbor; to extend the minute reconnais-
sance southward over S¢, Helena sound, and towarids

Savannah river; to continue the astronomical obser- .
vations; to commence the topography of the coast, .

and the hydrography of the approaches to Charleston
harbor; to continue the exploration of the gulf stream
off the coast of this section. Office work.—To make
- the computations and reductions of the field work;
will require...... 00000 10800 N LE 0PN su s baas sraans
SecrioN VI1I.—Field work.—To continue the reconnais-
sance of the coast of Floride, and to extend the tri-
angulation from section VIII. into thissection, will re-
quire, including the cost of a small vessel for the re-
CONNAISSANCE PATIY.. cooeussssnrsrnsoosurssvesonons
Secrion V1II.—Field work,—To continue the topogra.
phy of the shores of Mobile bay,and to complete that
of the north shore of Mississippi sound; tn continue
‘the hydrography of Mobile bay, and probakly to com-
plete it, and to continue that of Mississippi sound.
Office work.—To make the calculations and reductions
of the work; to commence the reduction and drawing
of the first sheet of the coast chart from the en‘rance
of Mobile bay to New Orleans, along Mississippi
sound; to engrave the entrance chart of Mobile buy,
and to print and publish it; to commence the en-

graving of charts of Caef and Ship lsland harbors;

Wi“ rcqllire about...- $66060 0006 400005 00668 gae0 0000
Secrion IX.—Field work.~To cowplete the triangula-
{ion of Galveston bay, and to extend the main and
secondary triangulation along the coast to the south-

ward and westward; to commence the topography of -

Gulveston bay, and its hydrogruphy, including the
cost of a small vessel for the topographical party.

$22,000

18,500

21,500
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~ Office work.—~To make the calculations and reductions
of observations-in the section; will require vve.0ve  §$18,600
Secrion X.—Field work.—~To continue the general and ’

minute reconnaissance of the western coast; to make

the necessary astronomical observations; to continue

" the ‘triangulation, and to commence the hydrography;
\Vi” require at leﬂst'-loooi 905800 cana 000 r0Rs00 seee : 9’000
Totul estimate, including the use of steam, vessels when
considered neccessary in the hydrography of the sec-

'tiOD.S spt:Ciﬁcd....n PEIORT S0P PR NsO S LSO shu st e 186,000
e —

In conclusion, I respectfully commend the foregoing statements -
to the favorable consideration of the Executive and of Congress,
whose fostering care has developed this national work into its
present extent and usefulness. Lo

Very respectfully submitted, by S
' A. D. BACHE -
o . Superintendent U. S. doa:t Survey.
Hon, R J, WaLkgr,© = c
Lo - Secretary of the Treasury,



APPENDIX No. 1.

Distribution of the parties of the coust survey upon the coast of the United Slales, durmrr the surveying seasons,
in the different parts of the coast, from November, 1517 :

y Lo N vember, 1848.

£ k-3
< 5 | Limits included in several} =8 Opcrations. Persons conducting the ozera- Localitics of the several operations.
o= sections. LR tions. : Co- S )
S o . o &
x =
I. | Passamaquoddy bay to 1 ‘Primary triangulation, as- | A. D. Bache, superintendent, | Unkonoonue Mountain, New llampslnre, (put of
Point Judith, mcludmg tronomical, and mag- assisted by Joseph S. Ruth, season.)
the coast of Maine, netic observations. sub-assistant. -
Now Hampshire, Mas- 2 | Reconnaissance .........; C. O. Boutelle, assistant ......; Reconnaissance, for extension of primary triangu-
sachusotts, and Rhode . lation, continued in Maine, (part of season.)
Island. 3 | Telegraphic difference of ; S. C. Walker, assistant........{ Dilference of longitude of New York and Cam-
longitude. bridge Observatory, determined by electro mag-
- netic telegraph,
4 ! Secondary triangulation..! Captain T. J. Cram, United | Western shore of Massachusetts bay.
) ) States Topographical Eagi-
neers, assistant. )
5 DO .eeecnieceareasss] C. O Bouxe]le, assistant ......! From vicinity of Boston har\)or to l\hn-.hester,
) - ! Massachusetts, (pant of season.)
. Topography....se +....j Captain A, A. Humpbreys, ! Inspccnon and reritication of topography of vicinity
. United States Topograpbical of Boston harbor.
Engincers, assistant.
6 DO uunnnnnnannesst Ho Lo W biting, assistant, S. | Topography of peninsula of Cape-Cod.
Al G:lbert, ‘ub-assistant—
-(double party.)

7 Do.ieennenensanssd J. B.Gliick, assistant ooe.....o! Topography of south slmre of Cape Cod Topo-
araphy of localities in western passage into Nar-
ragansett bay, near Dutch island; and of ea(tem
passage, near cntrance.

8 Lientenant Comd’s Charles H. Hydrogr: aphy of Nantacket shoals contin’d. Of Mns-

Hydrography.....oooie..

Davis, United States navy ;

Lientenant Commanding J.,
N. Matlitt, United States na- .

vw— (double party.)

‘kewret channel, by Lieut. Comnd’a J. N, Mafﬁ!t u.
S.navy. Observations of tides and currents in Bos-
ton harbor. Report on lichi-house on Sunkaty
Head, Nantucket, by Lt. Comd’g C. H. Davis,

L
—d
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Point Judith to Cape
Henlopen, including
the const of Connceti-
cat, New Yerk, New
Jersey, Pennsylvania,
and Delaware.

Cape Henlopen to Cape
lﬁnry, il?celnding the
coast of Delaware,
Maryland, and  Vir-
ginia,

Astronomical observa-
tions.

Magnetie observations...
Auxiliary triangulation..

Topography..... e

Hydrography - N

) 1 R

e DO esesssessecoane

Primary triangulation ...
Secondary triangulation..

Primary triangalation...

Reconnaissance..........

Secondary triangulation. .

Topography...ccoeceuves

Captain T. J. Lee, United
States Topographical Engi-
neers, assis:ant.

Joseph S. Ruth, sub-assistant ..

-Joseph S. Ruth, sub-assistant,

and Professor- A. G. Pendle-
ton, United States navy.
H. L. Whiting, assistant ......

S. A. Gilbert, sub-assistant ....

Lieat t Commandingr J. R.
Goldsborouwh, United States
navy, assistant. . :

Lieutenant Comd’z Richard
Bache, United States navy,
assistant. - -

Lieutenant Commanding T. D, !

Porter, United States navy.
assistant. *
Licutenant Comd’g Charles II.
Davis, United States nary,
assistant. -

Edmund Blunt, assistant, aid-
ed by C. P. Bolles, sub-as-
sistant. :

A. D. Bache, superinlendcnt.'. .

James S. Williams, assistant ..

John Fﬁrley, assistant «.eveuees

J.J. S. Hassler, assistant .....

Observations of declinations of stars, giving doubt-
ful results for latitude with West Point mural.

Fire Island. (Long Island,) and New Haven.
Triangulation, in conaexion with verification work,
hydrography southern side of Long Island.

‘Shore line necar Ilell Gate, Blackwell’s island,.re.

traced. -
Shore line of Sandy Hook retraced, to show pro-
" gress of the Hook, (close of season.)
Tides and currents vhserved in Block island scund.
Soundines in Narragansett bay and Newpart har-

bor. Ofl.shore work, hetween sontbhern coast of

Rhode Island, and Massachasetts, and Block
istand.

Verification work off south side of Long Island. Of:
shore work between Cape May and Martha’s
Vuneyard. Re-examinavion of Gegney’s channel
‘and adjacent shoals.

Re-examination of Buttermilk channel into New
York harbor. Soundings, &c., of Hell_Gate.

Eiamination and report on obstructions of Hell
~ Gate, for Chamber of Commerce, New York.

Verification work at Poole’s island and Swan Point,
Chesapeake bay. Continaation of the triangula-
tion of the Chesapeake, south of the Potomac.
Mr.Bolles assisting, {rom June to November.

Verification work at Linstid, on Magothy river; con.
tinuation of triangulation across from Chesapeake
bay to Capitol and Observatory, Washington.

Reconnaissance in Annc- Arundel and Prince
George’s counties, Muryland.

Continuation of triangzulation of outer side of easiern
shore peninsula, «i:)wn. Sinepuxeat bay, to the
Virginia line. ’ :

Shores of Sassafras river completed at ciose of last

season.

T
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"APPENDIX No. 1—Continued.

. 3.
if ~ i ' |
& & | Limits included in sed®ral =3 Operations. Persons condncting the opera- Localities of the several operations,
© = soctions. S 3 tionss o
zé‘a‘. ' ZO'.E i ~
4 | Topography............| R.D. Cults, assistant, and John | Tapagraphy of Great and Little Choptank, and of
. Seib, aid—double party. b?\ shores—of Patuxent sud of bay shore south
of it. ~
5 : Topography.........ess] George D. Wise, assistant.....| Examination of Patapsco; topography of islands
) . south of Kent island; of outer shore from Indian
river, southward, to head of Sincpuxent bay.
Topography..eesesessss| J. Crawford Neilson, assistaut..! Shores of Chester river completed from previous
: season. -
6 ; Topography............. J. B. Gliick, assistant.........} Venficatica work on the shores of the Patapsco
i river (at close of season only.)
! Topography.....eseevs.] Captain A. A. Humphreys, : Inspeetivn aed verification of topography.
) United Srates topographical :
engincers, assistant. Lot )
8 | Hydrography............; Licutenant Commanding S. P. | Hydcography of Chesapeake bay from line Cove
Lee, United States navy, as- Point Meekin’s Neck to line Point no Point Hil-
sistant. Iy Hammock station; hydrography of outside coast
of peninsula of Eastern shore from Yudian river in-
let to Beach house signal.  Examination of Sand
’ . - island inlet for site of a light-bouse.
9 | Hydrography............{ Licutenant Commanding W. | Soundings of Great agnd Little Choptank rivers, and
P. McArthur, United States of Chesapeake in vicinity. Report of licht-house
- navy, assistant. required on Blakiston's island, in the Potomae.
IV. | Cape Heary to Cspe 1 | Measurement of base....] A. D. Bache, saperintenden:; | Measnrement of base on Bodies' island commenced,
Fear, coast of part of ’ C. O. Boumelle, assistant.
Virginia & N. Carolina. : : : -
2 | Main and secondary tri- | W. M. Boyee, assistant .......] Completion of triangulation of Albemarle sound and
angalation. . entrance to Roancke and Chowan rivers, North
: . Carolins.
3 : Astromomical - obsarva- | C. Q. Bontelle, assistant.......

tions.

Observations for azimuths at Stevenson’s Point, and
for difference of longnudg‘ by chironometers, with
‘Washington. .



VIIL

Cape Fear to the St.
" Mary’s river, coast of
South Carolwa and

1 = Georgia.
8t. Joseph’s river to Mo-

bile bay; western coast
of Flonda.
Dauphin island to Vermil-
lion bay; coastof Ala-
- bama, Mississippi, and
. partof isiana.

Vermillion bay to -the
boundary ; part of Lou-

Tertiary triangulation...
-’Topograpl\y. tecescnssas

Topography.eeeoecnense .

Hydrography.... veennenn
Hydrography.eeceesnnn..

Main triangulation......

Reconnaissance..c.eecee-

Primary  triangulation
and secondary connect-
ed with it.

Secondary triangulation

Secondary triangulation
Topography....ccuuue..

Hydrography............
Reconnaissance. .cooeus.

Maein triangulation and
astronomical and mag-
metic observations con-
nected with it.

Alexander W. Lorgflellow, as- {

sistant.
J. Crawford Neilson, assistaat

J. J. 8. Hass]er, assistant......

Lieutenant Commanding W.

P. McArthur, United States
navy, assistant.

Lientenant Commanding Rich-
ard Bache, United States na-
¥y, assistant. -

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

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

C. M. Eakia, assistant........

Julius E. Hilgard, assistant. ...

W. E. Greenwell, assistant ...

Lieut. Comd'g C. P. Patterson,
U.’8. navy, assistant.

F. H. Gerdes, assistant.......
W. E. Greenwell, assistant....

R. H. Faantleroy, assistant. ..
Julius E. Hilgard, assistant....
George Davidson, sub-assistant.

Rivers of Albemarle sound.

- gulated (part of seascn.)

Topography of Pergquimon’s and Little rivers com-
pleted, and of northern shore of Albemarle sound
(part ol season.)

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

Hydrography ol Albemarle sound and of Pasquo-
sank river (part of season.)-

Alligator river triand

Exploration of gulf stream, section No. 3, from
Cape Henry, southeast, and No. 4 from Cape
Hatteras, southeast. 400 miles.

Base line laid out on Edisto island, and minute re-

connaissance for main triangulation from the base

northward and castward to Bull's bay.

Extension of main triangulation of coast of gulf of
Blexico, eastward from Mobile bay. From Per-
_dido bay,east, to Choctawhatchie (part of season.)

Continuation of main triangulation of the coast of the
gulfol Mexico, westward. From Horn islund to
Cat island and the Chandeleur islands, Louisiana.

Triangulation of Mobile bay. from Cedar Point to
Choctaw Point, nearly completed.

Extension of secondary triangulation of Mississippi
sound, westward, to lake Borgne.

Topoagraphy of islands south of Mississippi soand,
i of main shore on north side of sound, from
Fowl river, westward, to Pascaronla river.

Hydrography of Cat and Ship island harbors, and of
their approaches.
Mobile bay nexrly eompleted.

Minute rcconnaissance of Galveston, lower and ap-

per (Anabuae) bays, and of the coast near Gal..

veston to the southward, (part of the season.)-

Observations for lat. and long. of Dollar Point, Gal-
veston bay. Chronometer difference of long. with
Pascagoula station, see. VIII. Preliminary mea-
surement of base and main triangulation of Gal-
veston bay commenced.

Hydrography of entrance to

gL
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APPENDIX No, 2.

Extract of a letter of William Mitchell, of Nantucket, fo~L1‘cufcn;
ant Commanding Charles I1. Davis, relating to the Louis Philippe
packel, when off Nantucket in December, 1847.

My pear Henry:

* % » # « After several days of thick weather they made
a light, bearing north, on the evening of the 16th of Decewmber, it
. blowing a gale at NE. I find by referring to my journal that at

5, p. m., 1 marked it (8) 6, thou knowest, being the hardest or
hurricane gale. She then hauled off SKE. by E., and very soon
_struck, probably, says one, on the Round shoul; another thinks it
may have been the “ Stone liorse.”?  Beating over this, siue struck
the bottom, with the Great Point light bearing west, Tiis wag
probably the Point Rip, as the light, suys the mate, was not fur
off.  Wearing off this, they again struck on what was supposed to
be the Bass Rip.  Getting off of this, she struck somewiere he-
tween the Old Man and Potchic Rip; pevhaps on the northern vdge
of one, or southiern edge of the other.  Here our people discover-
ed her on the morning of the 17th, and although the wind had fallen
to three, or even two, the sea was making a cican breach over her,
Swinging off of this, 1t seemwed to be the determination of the ap-
tain to put her on shore; but our people (4 thousand of thew had
athered ou the beach,) made signs to them to keep offy wien send-
ing a boat to the back of the surf, information was given thew that.
both of our steamboats should be sent to -their relief.  And this
was done at great hazzard,  After two or three days they succeed- -
ed in getting the ship to the Vineyard. Thue ship was constantly.
leaking very badly., §hip and cargo are said to be worth $250,000,
It seems 16 be the general opinion that a light on Sankaty, known
as such, would have enabled her to escape. Without reterence to.
this case, or similar ones, it seems to me that a light on that bluff
is of the utmost importance Lo navigation,
* " * * . » L ] »
Thine, most truly,

WILLIAM MITCHELL.

APPENDIX No. 3.
Notice to Mariners.

The following discoveries and determinations, recently made by
the hydrographic party of the coust survey, employed on the Nan-
tucket shoals, under the command of Lieutenant C. H. Davis,
United States navy, are of sufficient importance to be communi-
cated immediately. They will be transferred, at the close of the
scason, to the preliminary chart of the Nantucket shoals: )
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1. A shoal 2] to 3 miles long, making off from the southern ex-
tremity of Great Rip, with which it is connected by a short ridge
of 3} fathoms. This shoal lies ina N, by W. and 8. by E. direc-
tion, (mag.) and has only 8 feet on it in several places.

The distance between the eastern end of the south shoal and the
new determination is only 6% miles, and .the southern limit of dan-
ger on Great Rip is 15 mjles from the shore. Vessels passing to
the southward of Great Rip, or to the eastward of the old Nan-
‘.luc%(ct South shoal, should be cereful to govern themselves accord-
ingly.

' _Tl):e centre of the shoal bears from Sankaty Head S: E,, } E,,
(mag.) and S, 62° 30, (true,) 13} miles distant.

2. 'A small shoal, having only 8 feet of water on it in one spot,
which bears N, } W. (mag.) and N. 11° W, (true) from eastern
end of old South shoal, 4} miles distant, ' ' .

3. A small shoal, with 16 feet on it, a little to the northward
and eastward of the preceding, bearing N. by K. } E. (mag.) and
N. 79 25" L. (true) from old South shoal, 53 miles distant.

4. A small shoal, with 13 feet on it, to the eastward of south
end of Bass Rip. The middle of this shoal bears from Sankaty
Head 8. by E. (mag.) and 8. 65° E. (true,) 6 miles distant.

5. A very small shoal spot, having only 10 feet of water on it,
north of Bass Rip, and 1 mile distant from the shoal discovered in
that vicinity in 1847, and now marked on the latest coast survey
“preliminary sketch’” of the Nantucket shoals, This spot bears
from (ireat Point light, S, E. } E. (mag.) and 8. 62° E. (true,) 6
wiles distant, ‘

The ground to the nortkward, and to the northward and east-
ward of the old South shoal, is broken, dangerous, and marked by
occasional strong tide rips. ‘

Coasters tuking the outside way, are advised to follow down the
east side of ¢“ Bass Rip,” and passing over the tail of it in four
fathoms, to haul round under the south side of the * Old Man,”?

~ which (it is always visible) it is best to keep in sight. Here they
will have a good beating channel of at least two miles, i’ e., from
half a mile:to two and a half miles from the ¢ Old Man.” Vessels
taking this course with an ebb (or westerly) tide, will clear the
- shoals in a few hours. They will also have more room, and be
more favored by the prevailing westerly winds than in the sound.
' : . A, D. BACHE,
: Superintendent U, 8. Coast Survey.
Orrice o THE Coast SuaveEy, : .
- Washington, August 16, 1848,

)
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~‘A2PBNDIX No, 8, Bis,

-Bosron, November 22, 1848,

Dear Sie: Yours of, the 14th was received to-day, and 1 send
below, as requested, a list of the discoveries of the season: -

1. A shoal 2} (two and a half) miles long, making off from the
southern extremity of Great Rip, with which it is connected by a
short ridge of 3} fathoms. This shoal lies in a north by west and
“south by east djrection, magnetic, and has eight feet of water on it

in several places. o o ,

2. A small shoal having only eight (8) feet of water on it, to the
.northward of the eastern end of the old South shoal.

3. Another small shoal, with 16 feet on it, a little to the north-
ward of the former. : ,
R4. A small shoal spot to the eastward of the south end of Bass

ip. .
g. A small spot to the northward of the Bass Rip, with ten (10)
feet on it. '

6. A long bank to the eastward of the shoal, marked No. 1 on
this list, upon which I found four (4) fathoms in two places, four
miles apart. The sea was breaking on it whilst I was there, the
result of a heavy swell from the southward and eastward.

1 was unable to determine the extent of this bank, owing to the
bad weather and the lateness of the dizcovery. The further exami-
nation of this bank next season will be a point of great interest.

* * * * * * * * .
-Yours, truly,
‘ C. H. DAVIS.
A. D. Bacug, LL, D.,
Superintendent U. 8. Coast Survey,
Bodies’ Island, base.
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APPENDIX No. 4.

RECAPITULATION OF RESULTS

roR

"PERSONAL EQUATIONS,
1844101848,

IN THE ORDER OF DATES. '
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APPENDIX No. 4.

~
[y
Recapzlula{zon ofresultsfor personal equalt«ms, 1814 (o 1848, in thc order Q/‘ datcs. Extract of report of S. C. vy

Walker.
Probable errors.
No. Date. . ‘Persons. Inil.ia.ls. duw, “;;res. By equator | By final re- ;For 100 wires| For'1 wire
intervals of sults. interval. noting.
- tlme.
- - 3
. S t
1] 1541, October 17........| Hartnup......J. Bond.......| H—Ba. +0.217 42 foeeeeseeend]  20.065| £0.042] 40207
2| 1516, Septembor 9. .| Keith o.vonve Alrayecovenso | KicA. | —0.338 63 | £0.004eeerenennn. .003 .021
3| 1356, October 21........] Walker.......Keith..........] WKL | —0.091 35 020 | ceenrennnnn o2 .08
4| 1316, October 22........} Almy «.......Gilliss ........] A—G. +0.271 1 059 Loverennnens .022 .156
5| 1847, July 17...ccieee. o] Walker...... . Kendall..,.....] W—K. —0.392 28 11§ N PR .006 042
6] 1847, Julg 19neeeeeieeefieieeeereeere e enedonan] 03] 2 001 |oaevnnnnnnd] .00 .007
7 | 1847. August 2.........| Walker.......Reynolds......] W—R. -0.188 28 1) 1 2 O .007 050
8 | 1847, Augusteeeeereeresfrrnererncsiineneniennennnoendotin] 0,175 72 |oereesenns 000 077 .057
94'1347. AngastTovv......| Walker.. ... Kendallyooeo o] W—K. | —0.28] 7 56 NIT7.3 R .013 .09
R . . i Py - -
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1847. August 9...5000.
1848. July and August..
1847. August 10 and !1.
1847. July 23 and 28....
1847. August 10 and 11.
1847. Amgust 1l........
1847, October 16.. .;....

] 1847. Qgtober 25........

1847. December 4.......
1547. December 11......
1847. December...cece..

h 1.1 - S
il$43. January 10.......

1848, wneneenereenenen

1848. March27.........]..

1848. Juns 13..ccv00e..
1848. Jure30 .....ueen.
1848. July 3..-ceieeen.
1818, iieverincccnsnonas

A 1“8. [ R EETT R ANEE ERE BN

veveedo.oes JReymolds. oTL.
Keith ........ Beecher.......
Kendall.,.....Mason. ...c...
Reynclds..c.oe.odooeieceeess
Walker.......Loomis........
Loomis....s..Keith..ceeooee
Kendall ......Reynolds......
Walker ......W. C. Bond ..
..do......... . Kendall........
Reith ........Hubberd.......
KEcith ........Fauntleroy ....

el0ueenanenn .Boutelle ......

vel0.iveeeeees. W. C. Bond...

W. C. Bond.. Boutelle.......

G. P.Bond... W, C. Boad...

W—R.
Ki—B.
E—-M.
R—M.
w—L.
L—K1,
K—R.
eeoodo....
W—B1
w—K. .
K1—Hi.
eeeodo....
Ki—F.
Ki1—B#
B+—F.
B4-—-BI1,
W—K.
‘W-—BL
casedo..e,

B1—B«.

B>—Bj.

—o0.112
—0.350
+40.170
—0.012

© 40.052

+0.276
+0.112

}0.189
—0.085

+0.018

0.015
—0.156
—0.162
—0.172
+0.228
—0.365
—0.281
+0.021
+0.092
—0.007
—0.429

.

140
42
56

30
77
84
96
119

70

42
42
112
56

8

sessscscsene

snscssccncece

_.001
018

evecscsuenee

.044

159

eseccssassss

ceassssosrsne

017
.070
.060

.044,

sessnsncncse

seessesnasesn

055 |

essscssncsan

sesesssssecre

sscesscsencs

.017

B
.318
.318
.261
.240

-3
.304

L]



APPEND!X No. 4—Continued.

No.]

Date.

Persons.

Initials.

31
2

34
35
36
37

39
40

a1,

1848.
1818.

1848.
-1848.

1848.
1848.
1848.
1848,
1848.
1848,
1848.

®srseaciesnsiassons

Tuly Ueeenennn.n.

July 26....00neeen
Al_lgust . PR
Augﬁst L
August 7.........
August 8.........
Aungast 11...... .
Aungust 16........

sseccessnns sv0nen

Walker.......W. C. Bond...
B T | 1
..d0.eeetnsesG. P Bond. ...
..d0....0ee... Loomis........
Y PR . | e
A . PR . [ T

--do----.------~d°-;--------

..d0veeree.... W.C. Bond...
W. C. Bond..Loomis........

S I\ YO - [+ SN

G.P.Bond.....d0..c000uens

\V—Bl.r
W—B.
W—B2.
W—L.
ceendoo...
esssdoa,..
veeudoe...
W—BL
. Bt— L.

ves.do..,.

2—L.

- 40.145

—0.153
+40.129
—0.064
—0.090
—0.083

40.015

©—0.105 |

+0.060

+40.015
—0.307

Wires.

112
18
49

46
112

£0

76

Probable errors.

By equator
intervals of
time.

By final re-
sults.

For 100 wires{ For 1 wu'e
interval,

noting.

secessvsasans

cssssesnasns

+0.019

sacecsrsesnase
atevrcsssces

ssssscrsncas

.035
.028

022

.057
219
.176
141

‘I1]



43

41

45
46
47

1848,

1848,
1818,

1848.
1848.
1848.

B
August 17........
esessetrccsiiosane

aessessecesesrssnne

August 22, ...... .

Beessssecnecrncans e

W.C. Bond....doc.ronennn.
SSTIUUPIIY NUSSUI
G P.Bond.....do...... vese
. otd0eaciooies. W, C. Bond...
eeemevesenneenadoliiiiin,

B S I S,

_ Mean of xc:;nlls..... ves

Bi—-L.
seeodoL...

3 BY,

weeotdoL.a.

S S

—0.145
4-0.030
—0,285
—0.210
—0.325
~0.315

50
80
80
80

sertansencss

ssevecsncrns

ssescscrenes

aesssasesnsen

seseeesactan

071
027
021
.036
.025
.030

452
.169
148
.226
.155
-190

47)8.243

2,801 |,

27).621

20).902

47)1.169

47)7.619

+:0.1753

essccscacs

0.0231

0.0451

0.0219

0.1628

18

[1]
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APPENDIX No.

82

4,—Continued.

" Recapitulation of results for personal equations, 1844 to 1848, in

the order of persons.

2
e

DL DW=

[

15

16
17

18
27

38

20
21

Date.

Persons.

a
E

Wi;cg.

Octobor 17...00ves
Scptember 9,,.440
October 21.v00040
October 22...0400

1844,
1846.
1846,
1846.

1847,
1847,
1847,
1847.

July 17 siiiiennse
July 19..0000000s
August 7...0000.
December 11....4.

1847 civetiinnnsnnnsens

1848. June 13..v00000ss
1847, August 2,.400400
1347 .0 c0ieeennnenncnnss
1847, August 9...0anes
1847.....‘.....[.'0.60.
1847. July and August..
1847, August 10 and 11,
1847, July 23 and 28....
1847, August 10 and 11.
1848, Al;guﬂt Joeevenes
1848, August 5,..0..0.

1848, August T evensces
1848, August 8 ,.e00ses

1848, 1 cuneecranantnane
1847, August 11,0000

1847. October 16, 40000
1847, October 25.000000

1847..000-00..-..000000

1847, December 4.444ee
1818 June30...o...-..
1848 Jllly 3 sescaesecs
1848, July 24...0000000
1848, August 1l.eioeyes
1848 v vennsencscnncnes
1847, Decemher weeesee
1547, Deceniber coevenee

1847nucounuunnl

Hartnup...si.0ae0d Bondooooenn,
Keithoousuiiaann o  Almy ciocinnen,s
Walkeriooereonor o Keithoowiasaes,
Almy.oeisiraeess . Gilliss s avannaes

Wialkereosssieseowe Kendall siseanss

PO 1 T Y | 1| P

Mean result vosesseeecsassasennens

Walkersioveisoaso. Kendalliosasn

eeloiiciiiiaiesss  Reynolds.oeee,
B L

eoUOssossonncsnnncsscliOsncenaonss

Mean result covvevenserscescenessns

" Keith vosvasvsenseo Beecher, vavniae
Kendall ©oviaeeesss Mason yuauass
R-cyll()lds teesesse |oon-d0--a-n¢n-n-

Walker.oosereeoess Loomiseeesenss
.chcn-no0-ooa.o-t-v-dﬂ..nohnoc.-
2eUOcsssencrncnscscseliOsavansaanse

eotlO0ssnseannsservseeclDiensenneas

esUDseovsnasnneacseselilonssnnonns
Mean result voesesresscsacnscnsnes
Jooomis uvserenesa Keith iiiainenss

Kendall .ou.ovuuoes Reynolds.. ...,

celU.senssncnssersseilOiinennanes

Mean resultieeecesssssrcirsneness

Walker.issuessoees W. C. Bond, ...

o.dOalltcllh.llc‘ll'.adOalOl'l.ll
eoUOvecesncnncoccrnsscliQessonnaes
selUDcoonacesidonnsnsnsellDivveonnss

eolUOcsvvossosssssvcnnelOcarnsnans

Mean resultiiasescessstcesscsasses

Keithvovessoseasos Hubbardeesaae

Mcanl‘csult......uu-............

1 s
(=230

+1 1+

"o
W

-

ccclcoocs
TIOAaLT WCWE
: -3
Pt

—_a
[o 2+ 8

+111

-~

142

140

~— 0.083

-+ 0.021
o+ 0,092
- 0.153
— 0,115

— 0.053 |

+ 0.615

X Ottollllll!‘!l'i!'dOnll..lllol' -~ 0.056

— 0,116 |




APENDIX No. 4.—Recapitulation, §c.—~Continued.

83

[1]

Date.

.®

Persons.

] Wires.

1848, January 100040ess
1848, Junuary 104.ecses
1848, Junuary 10ceasase
1848, March 27 vuev.us
1848, Jllly P

1848, JII‘}' Fevevoveansns
1843, Aug'ust 17-occnoo

ls‘lSnllfb‘ccllll!Oc.qncb

1848, July3 Creereenine
1848, July ] S

1848”;-"."-"-“"..

Koith.seveesessess Fauntleroy .oue.
..do..............Bﬂulollu.....-.-
Boutelloveesvasnes s Fauntieroy oo0s

sel0iesnsarnonens s VAIOT covennren

W.C. Bond,....nBouLc“c seveses)

G.P.Bondessvsest W, C, Bond.s,s,

oonollO.ot-'oo'ual_nouog"( Ovetnneess
veveral0isansnnes

veesl0, 44

seselOioararecasosnonslOianvnvnns

Monn resulteseesrsosocrscasseroese

Walkersieseinesess G P, Bond .o,

2eU0svecrvavncetsrensslOiieseenss

Meon resultiiesieessncscssessense

.28
112

RS

140.
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APPENDIX No. 5, ' ‘

Report of Lieutenant commanding Charles H. Davis, U, S. V.,
assistant in the coast survey, on the expediency of a light on
Sankaty head, Nantucket. . .

Orrice oF THE CoasT SurvEY,
Washington, December 21, 1847,

Sia: My frequent navigation among the South Shoals of Nan-

tucket, on the survey of which I have been employed during a part
of the two last seasons, has enabled me to perceive that a light of
suitable dimensions and power upon Sankaty head, near the point
of triangulation of the coast survey, would be generally as well as
locally useful.
* The labors of the survey in this region have already resulted in
the discovery of several unsuspected dangers, too important to be
hereafter neglected, Other dangers probably remain to be found
out.

But the coast survey is about to confer another advantage equally
as great, bK the publication of its chart of the Nantucket shoals.
Channels, known only to fishermen and local pilots, are to be ren-
dered practicable to all navigators. Full and distinct information
concerning the force and direction of the tides, (without which, it
is felt, that there is no cecurity,) is to be communicated, Instruc-
tions for the government of vessels unintentionally involved among
the shoals are to be given, and sailing directions are to be prepared
for the principal passages, by means of which the present routes
will be shortened, and this unknown part of our shores, that has
hitherto been regarded with dread, will be habitually traversed with
safety and advantage, especially by the southern and New England
coasters and the West India traders.

In short, the benefit conferred by the coast survey chart of the
Nantucket shoals, when completed, will be such as is desired from
all its publications, that of waking the unknown known, and the
known fumiliar in those places which it examines, It is my opin-
ion, however, that the benefit cannot be fully reaped in this
instance, unless a light-house, of the first ¢class in size and in appa-
ratus, be erected on some part of the south coast of the island of
Nantucket, and here I give the preference to the southeast bluff,
known as Sankaty head. )

The most important channel, by which to pass from the north-
ward of the old South shoal into the deep water, along the east-
ward of Nantucket,is bounded by the eastern extremity of the shoal
called the * Old Man® on one side, and by the southwestern point
of the ¢ Bass Rip? on the cther side. A line north by west and
south by east, (magnetic,) from Suukaty head, lies over the deep
water of the channel, in which the tides run at times with great vio-
lence. The bearing of Sankaty head is therefore the true (and Twill
add the only) guide, and the land is, at a proper distance to makea
divergence from that bearing, caused by the currents, suffciently
sensible by the compass. This channel can now be resorted to when
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Sankaty head is visible, that is, in the day time; a light on that
point would make it practicable at night.

It is probable that coasting vessels bound from New England
ports to those farther south, will profit by the coast survey chart to
make more frequent use of the excellent channel around Siascon-
sett, and by the south side of the island between the shore and the
$ Old Man,” which cuts off a considerable distance. keeps a vessel
a shorter time in the violent eddies and tide rips of the shoals, and
offers the great couvenience of a smooth sea under a weather shore in
the stormy season, of a snug anchorage under Nantucket or Squip~.
nocket, and of a chance to enter the sound either by the Muskeget
chanuel, (to be hereafter surveyed,) or by the way of Gay head,.
whilst the route to the southward of the shoals carries a vessel di~
rectly to sea, and exposes her to the delay caused by getting into
the influence of the Gulf stream.

To the use of this chaunel in coming from the north there is
opposed the hazard of passing a shoal of limited extent, but badl
situnted, off the town of Siasconsett, called ¢ Pochi¢ Rip.”
light on Sankaty head would remove this hazard. In coming from
the westward, the only difficulty consists in doubling the western
extremity of the ¢ Onl Man.”

The bearing of the same light will show when it is prudent to
steer an east course,

The preceding considerations regard the local utility of this
light chiefly; that is, its utility for those channels near the island,
‘They might be extended; but, as the further enumeration of such’
detsils would be neither interesting nor necessary, I will pass to
the notice of some of the general purposes of navigation, which the
erection of the Sankaty light would serve, and which requires, as
a condition of its usefulness, that it be a light of a superior order,
Seu going vessels coming north frem the Atlantic, and bound into
Nuntucket sound or Beston bay, and farther north, depend solely
upon their determination of the Jongitude (so far as the reckoning
is concerned) for striking fairly into either of the great channels
which form the higbways of this commerce., The apfroach to
those channels (which are themselves interrupted by shoals as dan-
gerous 8s any single shoal on our coast) is restricted on the west
side by the south shoals and ridges of Nantucket. i

The range, after the channels are entered, and when passing out
of them, is limited, first, by the ten fathoms bank, 60 miles to the
eastward of Nantucket, discovered by the coast survey brig Wash.
ington, in 1845, and afterwards by Clark’s bank, verified by the
same vessel, and by George’s bank, both of which are regarded ag
unapproachable in bad weather. ) ,

But the determination of the longitude, on which the safe navi.
gation depends here, is, under favorable circumstances, subject to
considerable error; and it is, under ordinary circumstances, an
anxious and insecure reliance.

The proposed light-house on Sankaty head will supply the cer-
tainty that is needed. It would be seen a sufficient distance to
point the way into the channel to the eastward of “Bass Rip.”
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A vessel doubtful of her position would run for it, and, being
guided by its bearing, would keep it in sight until another light
was discovered, or a safe departure taken for a distant port; and
thus the Sankaty light, seen in every direction from northeast to
southwest,-30 or 40, or even 50 miles in advance of any other yort
.on that part (the most dangerous, and, in some respects, hitherto
the least known) of our coast, would, with the help of the hydro-
graphical details contained in the coast survey charts, prevent
many of those alarming accidents continually occurring, one of
which (that of the packet ship Louis Philippe) is recorded in the
public prints at the moment of my writing this report.

I must mention a single fact in confirmation of the preceding re-
marks, and that is, that it is no uncommon thing for the West
India traders to run for the old South shoal on their return home,
in order tc take a fresh departure for the north. This shows the
great want of a light on Nantucket. But the recent discovery of
the new South shoal, and the neighboring ridges, by the coast sur-
vey, also shows that this practice of the West India traders has
been attended with imminent peril. Many of those that have never
been heard from have, no doubt, met their fate on these unknown
shoals. .

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

Vessels in this line of commerce are obliged to sail as near the
shoals as possible to save distance. The consequence is, that they
are liable to be involved among them by the unforeseen: effects of
currents, and by slight and unavoidable errors in reckoning.

The cases are, to my own knowledge, numerous; but it is only
where there is actual loss, or such alarm that a demand is made for
a Nantucket pilot, that they attract public attention. The depths
are so variable on this ground, that no degree of minuteness in the
chart would render the lead alone a sufficient monitor. Fixed ob-
jects are required; one of these—and it will prove a useful one,
though not always decided—is the character of the bottom; the
other is the Sankaty light. :

The last benefit to be conferred by this light, to which I will
call your attention, is the great convenience it will afford to navi-
gators outward-bound, by supplying them with a very late depart-
ure, and a means of correcting their reckoning after an interval of
one or two days from port, I should not insist on this as a matter
of great moment, if it were not that the interval will- be spent
among strong currents and tide-rips, such as disturb the most accu-
rate calcelations. The new departure will be taken not long be-
fore escaping from their influences altogether, and will, I think,
prove an incidental advantage entitled to some weight.

Finally, I will observe, that though the especial uses of a light-
house constitute the only -satisfactory urgument for an appropria-



87 ‘ [1]

tion, yet there are always occasional and incidental uses, not easily
taken into account, that appear after it is erected. This is well
known and deeply felt by the anxious mariner. It could not be
made intelligible to others.

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

sed light-house. : _

‘ Very respectfully, your obedient servant,

CHARLES HENRY DAVIS,
Licutenant Commanding, U. S. Navy,
Assistant Coast Survey.
A. D. Bacug, LL. D,,
« Superintendent U. S. Coast Survey, Washington.

APPENDIX No. 6.

Report of Licutenant Commanding Charles H. Davis, United States
navy, assistunt in the coast survey, to the superintendent, on’
buoys, beacons, landmarks, §c.

Orrice or TuE Coast SurvEy, -
Washington, December 21, 1847.

Sir: I have received your circular of the 16th instant, in rela-
tion to buoys, beacons, or other marks or lights required on that"
portion of the coast embraced in the last season’s work of the party
under my command, and [ have to report— o

1. That I send you herewith a separate statement, showing the
importance of erecting a Fresnel light, of the first class, upon San.
" katy head, Nantucket, near the point of triangulation of the coast’

survey. ‘

.2. No buonys are recommended in this vicinity, on account of the
extreme violence of the tides,and the exposure to the ocean storms
and sea. They would be very useful on several points of danger-
ous shoals, if they could be kept in their places; but, for the rea-
sons mentioned agove, this is doubtful, and at any rate would be
attended with considerable expense. The money would be more
judiciously appropriated to the light on Sankaty head.

3. But I mustimprove this and every other opportunity to repre-
sent the very great benefit to life and property which would result
from placing a screw-pile beacon upon the outer or new South
shoal, and. must commend this subject, ds one of high value?to,
your consideration and to the investigation of engineers. ' "
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Concerning Boston harbor, I have to report— - :

1. That I send you a lctter heérewithy in which I recommend that
a more permanent (though not expensive) mark be put up on Long
Island in the place of a temporary scaffold now standing there and
serving as part of a range, leading safe through one of the most
difficult reaches of the main ship channel.

I am inclined to believe that this subject would receive the at-
tention of the chamber of commerce at Boston, if presented to
them. I mentioned it, before leaving the city, to their late presi-
dent, Mr. R. B. Forbes.

But if you think it had better be submitted to the bureau to
which such matters officially pertain, it will be safe to say that
such a beacon as will answer the purpose and will stand for fifty
years, with occasional repairs of paint, &c., can be constructed for
about $600.

2. Buoys, in addition to those already down, are recommended
for the following places in Boston harbor, (2:) On two rocks in
Nantasket roads, one of which is the extremity of the ledge pro-
jecting from the southern and eastern point of Rainsford island.
This rock is only exposed in the lowest course of tides,and a chan-
nel way leads around it. The other of these rocks is near the
Rainsford island shoal, and the more dangerous on this very ac-
count. The buoy on the shoal marls a wrong limit of danger, and
is the cause why this rock is sometimes struck.

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

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

5. A buoy should be placed on arock to the southward and east-
- ward of George’s island, at the entrance to Nantasket roads, The
situation of this rock is in the fair channel way. It has between
eleven and thirteen feet of water on it at low water. A little rise
of tide, therefore, covers it sufficiently for the safe passage of
vessels of ordinary draught ; but as on this account it attracts but
l;ttle attention, it is the more dangerous for vessels of large

raught.

3. gThese buoys are all that I have to recommend at present in
Boston harbor, but I shall call your particular attention hereafter
to the utility of some additional buoys or other marks in Broad
Sound channel necessary to render this very important passage
available at all times. It will be best to defer this part of my
report until the hydrographic sheet is completed.

Concerning . Hyannis harbor, 1 have to report that two buoys are
wanted there—one 'on a small ledge near Collins’s ledge ; the other
on a rock a short distance south by east from Point Gammon.
Neither of these rocks are generally known, and both require to
be named as well as marked. There is a passage for coasters
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inside the rock near Point Gammon, and the ledge is in the
channel of approach to the harbor. :
: Yours, respecfully,

CHARLES HENRY DAVIS,
A. D. Bacug, LL.D,,
Superinterdent U. 8. Coast Survey, Washington,
APPENDIX No. 7.

Ezxtracts from a report to Lieutenant Commanding Charles H. Pavis,
U. 8. N, assistant'U. 8. coast survey, by Daniel Ammen, acting.
master of the surveying steamer Bibb, forwarded to the superin-'
tendent of the coast survey,

Rockrort, Mass., August 18, 1848.

The following information is mostly frem the fishermen with
whom I have conversed. The character of the bottom on ¢*Cashe’s
ledge,” is from actual observed soundings by me. We were not
able to assign the bottom.very well to any particular part of the
ledge, but found sand, white and black gravel, and dark pebbles,
geverally in depths of 50 to 60 fathoms; mud, in deeper water, and
rocks, either rugged or smooth, generally in shoaler water. The
shoalest sounding taken by us was 27 fathows, rough rocks.

‘“Cashe’s ledge’ is said to extend about ten leagues, nearly north

"and south, by compass; the ends for five or six miles are repre-
sented as deep and broken ground. Throughout its whole length
its soundings are irregular, and the bottomn varies, being in the
‘ gullies” or ¢ sloughs,” between the ledges, blackish mud, and at
other places sand, black and white gravel, dark pebbles, and rough
and smooth rocks.

The shoalest water on the northern part is 23 fathoms, very un-
even rocks, with 60 fathoms close around it. The soundings be-
tween this and the middle ground are from 70 to 40 fathoms, for
about six miles, where there is said to be 18, and a very small spot
of eleven fathoms, very rocky. The soundings to about three
miles southerly of this vary from 40 to 50 fathoms, with the same -
variety of bottom to the vicinity of the main shoal, which is be-
lieved to be about in the middle of the ledge, north and south, and
on its eastern edge. This main shoal is nine miles from the first
shoal ground mentioned, and tiree from the one of 11 fathoms.

The wmain shoal is small; approaching it from WNW, nine fa-
thoms is found at half a mile; then 12 or 13, and then decreasing
to four fathomy.

It is said that, to the north, there are 17 fathoms within one hun-
dred feet of the main shoal; that towards the east, from the shoal,
the soundings increase gradually, and at about a mile are forty fa-
thoms; that two miles to the southeast there is 90 fathoms; that
towards the south they deepen gradually, with 40 fathoms at a dis-
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tance of about three miles, and that at about two miles to the
sounthwest there are soundings of 70 or 75 fathoms, black mud,

The shoal part, under ten fathoms, is thought to have an area of
near an acre, which is covered with kelp, The soundings on top
of the shoal are reported to be irregular, varying from eight to
four fathoms; and a reliable persen said he had put a boat-hook on
2 rock in 191 feet water. All this part is believed to be rocky.
To the southward of .the main shoal the soundings are as variable
as to the north, with the same character of bottom. The ledge

- extends about 15 miles to the southward of the main shoal, having
one spot on it of less than 30 fathoms. Tt is said to end in hard
broken ground, varying from 70 to 90 fathoms. The average width
of the ledge is represented to be about two miles. There being decp
“sloughs” or ¢ gullies” cutting it, having about the same depths
and character of the bottom as around the ledge, makes it difficult,
and sometimes impossible, to tell whether a vessel is over a
“slough” or east or west of the ledge. When necarly calm, and
drifting with the tide, hauling up a lead-line with us and heaving
it at once, changed the soundings from 27 to 34 fathoms.

Jeffrey’s ledge my informants did not appear to be very well ac-
quainted with. They said it had a commen depth of 30 fathoms,
generally sand and shelly bottom, with a lump of rocks of swall
extent on the southern part, having 16 fathoms water on it,

Tippany’s bank.—The middle ot this bank lies in a line between
Cape Ann and the shoalest part of ¢ Cashe’s,” or about east by
compass. It is about 15 miles inside of ¢ Cashe’s,” trends north-
west and southeast by compass, and is about 5 or 6 miles in length
and about 4 milesbroad. The southern part is clay and rocks, and
tolerably regular, at 40 fathoms, but having two shoal spots of rock,
one having 15 and the other 18 fathoms on it, Themore northern
part is less regular, and has soundings of gravel, sand and shells.
This shoal lies in water not varying much from 100 fathioms.

DANL. AMMEN,
Acting master, ¢ Bibb.”

APPENDIX No. 8,

Report of Licutenant Commanding C. H. Davis, United States
nevy, assistant in the coast survey, to the superintendent, rela-
ting to the necessity for a lund mark on Long island, Boston
harbor.

Orrice or tnE Coast SuRVEY,
Washington, December 21, 1847,

Sir: There is a scaffold, a temporary and insécure structure,
standing on Long island, Boston harbor, which makes a range with
the northe.st part of Spectacle island, such, that a vessel observ-
ing it strictly in sailing from President roads to abreast of Bird
island buoy, is carried safely by the lower middle, Castle island
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rocks, Governor’s island point, the upper middle, and in the best
water over the shoal ground above the upper middle; and thisreach
is regarded as one of the difficult parts of the main ship channel.
The scaffold was erected by the pilots in the place of a barn which
had answered the same purpose before being burned,and this proves
the value of the range.

The object of this ietter is to represent the importance of put-
ting up in the place of the scaffold, liable at any moment to be
overthrown, a suitable mark of wood, painted black, that will be
secure against the violence of storms.

- This can be done at a small expense. I have no doubt that in

order to preserve this valuable range, rome kind of beacon will -
always be kept there; but you will perceive the advantage of
having one that is permanent, and easily described in the sailing

divections, established before the chart of Boston harbor, now far

advanced, is published. ‘

This is a matter worthy of some serious consideration by the
people of Boston. ‘

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

Commending thissubject again to your earliest possible attention,

I am, yours respectfully,
CHARLES HENRY DAVIS,
Lieut, Com’g. U. 8. N\, assist. coast survey.

A, D, Bacug, LL. D,, -
Supt. U. S. coast survey, Washington.

APPENDIX No. 9.

Letter of Lieutenant Commanding Charles H. Davis, United States
navy, assistant in the coast survey, to Professor A. D. Bache,
superinfendenty relating to an invention by Captain Owen, of the
British navy, to be used on board of light-boats and at light-
house stations during fogs, to give notice to approaching vessels,

Wasningron, December 21, 1817,

Sir: I desire to recommend to the notice and use of the gov-
ernment, through you, an invention of the honorable Captain Owen,
designed to be employed on board of light-boats and at light-house
stations, in the night and during fogs, to give warning to approach-
ing vessels, ' .

%t consists of a brdss trumpet-shaped tube, five or six feet long,
having a bell mouth, two or three feet in diameter, the inner end
of which is fitted to the muzzle of a musket, or carbine, loading
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at the breach. The discharge of the musket produces the sound
of a cannon.

On the northeastern parts of our coast, where, at certain sea-
sons, fogs are frequent, dense, and of long continuance, this in-
vention promises to be of great utility; much more effectual than
the ringing of bells, the mode of warning practised in foggy wea-
ther, on board of light-boats.

If it were -employed on certain light-house stations, it would
prevent great losses of life and property every year.

At Boston, the want of a similar means of direction has been
80 often proved by the terrible loss of valuable vessels within a
few hundred yards of their destined port, that the inconvenience
and expense of firing a cannon has been sometimes incurred by
the underwriters.

By the invention of Captain Owen, the noise of the cannon is
roduced with a small waste of powder, and the little trouble of
oading a piece of small arms; whilst the facility of the method

better insures the attention of the station keeper to his duty.

The trumpet could also be employed with convenience and advan-
tage at sea.

Very respectfully, yours,

A. D. Bacug, LL. D.,
- Supt. U. 8. coast survey, Washington.

CHARLES HENRY DA VIS.

APPENDIX No. 10.

Letter of Prosper M. Wetmore, esq., secretary of the chamber of
commerce of New York, to Prefessor A. D. Bache, superintendent
of the coast survey, relating to the report of Lieutenant Com-
manding Charles Il, Davis, U, S. NV., assistant in the coast sur-
vey, on Hell Gate and the accompanying chart.

Cuamner or CoMMERCE,
New York, March 9, 1848.

Sir: I am directed to tender te you the thanks of this chamber,
for your kindness in transmitting to the select committee, ap-
pointed to report upon the expediency of improving the navigation
of the East river, a chart of Hell Gate and its vicinity.
The thanks of the chamber are also tendered to Lieutenant
Davis, for the able suggestions upon the subject before the com-
mittee, contained in his letter, transmitted through ycu,
I am, sir, very respectfully, your obedient servant,
PROSPER M. WETMORE,
. Secretary.
Professor A, D. Bacue,

Superintendent U. 8. coast survey, Washington.
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Report of a committee of the chamber of commerce of New York,
and resolutions adopted by the chamber in regard to the informa-
tion derived from the coast survey chart of Hell Gate. \

The committee appointed on the subject of applying to Congress
for an appropriation to remove the obstructions to navigation at
Hell Gate, in the East river, report: That, as they wanted all the
facts before them, before reporting to the chamber, they applied to
the superintendent of the U. S. coast survey, for a plan of the Gate
and vicinity, who promptly directed an officer to re-examine the
-ground and furnish a plan, which has been done and is now before
the chamber, with a report for its adoption. ,

_ The committee recommend the adoption of the following resolu-
tions:

Resolved, That the plan of improvement of Hell Gate, as recom-
mended by Lieutenant Charles H, Davis, of the U, 8. coast survey,
in the accompanying letter, is not only full and minute, but in the
opinion of the chamber will materially diminish the dangers of the
navigation of Hell Gate, and that it is due to the immense com-
werce on this route that immediate action should be taken to carry
out this purpose. : .

Resolved, That this report be sent to the Committee of Naval
Affairs of the Ilouse of Representatives, asking that the subject
may be early acted on by the present Congress. i

Resolved, That the thanks of the chamber be presented to Pro-
fessor Bache, superintendent, and Lieutenant C, H. Davis, U. S.
N., assistant U. 8. coast survey, for the promptitude and intelligence
with which they have carried out the wishes of this chamber.

APPENDIX No, 11.

Report of Licutenant Commanding Charles 1. Davis, United States
navy, assistant in the coast survey, to the superintendent, on his
examination of Hell Gatey near New York.

Orrice or THE Coast Survey,
Washington, February 15, 1848,

Dear Sir: In compliance with your instructions, I have made
an examination of the Hell Gate passage, for the purpose of veri-
fying, as far as the season and short time will allow, the records
of the office, and of inquiring into the best means of improving this
important channek: . ‘

That it is very desirable to make such improvements as will
lesscn, or altogether remove, the hazard attending the ordinary
navigation of Hell Gate, will not be disputed, when it 1s remem.
bered that a very large proportion of the vast fleet of coasting
vessels that go to New York and up the North river pass by qus
route; and that it is the bourly resort of steamboats crowded with
passengers, and carrying the most precious fteight. L

Of the sailing versels that enter the Hell Gate passage, it is es-
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timated that one in fifty sustains more or less injury. by being
forced by the violence of the currents on the rocks or shoals; and
the accident to the Oregon, which nearly proved fatal to her pas.
sengérs, shows that even steamboats, with a motive power that
keeps them under perfect control, and guided by most experienced
pilots, are not secure from peril. , :

Suchanimprovement in the channels of Hell Gate as would render
them navigable to vessels of all classes under common circumstances
would supply to the commerce of New York a new outlet to the
gea; one in a different direction from the harbor channels, and
available when those were temporarily closed by adverse winds,
or other causes; and would, therefore, be a permanent and valua-
ble resource both for vessels outward bound and for those return-
ing home,

But a still more serious consideration is that of the increased fa-
cilities for naval defence, which this improvement would aflord.
In the event of a rupture with a naval power, there can be no doubt
that the attempt of the last war to ravage the shores of Long Is-
Jand will be repeated. The means of resisting or preventing such
hostilities must be drawn chicfly from New York; and if the Ilell
Gate passage be made secure, not only our largest men-of-war,
but our steamboats of a superior class, which, on such an occasion,
would be armed for the purpose of defence, would be at once ena-
bled to hasten to the scene of danger.

The steamboats are now constantly passing through Iell Gate,
but the difliculties of the passage to them would be seriously in-
creased, if they were pressed down by a naval armament and
equipped for action. -

During the war with Great Britain, our frigates were blockaded
in the harbor of New York, which could not have been the case if
the Hell Gate passage had been open. Commodore Decatur ven-
tured to carry his squadron through, but with such risk that the at-
teropt with a frigate was only made once afterwards, notwithstand-
ing the constantly recurring necessity. The removal, therefore, of
the obstructions to the safe navigation of Hell Gate, is recommended
by a regard to the future naval defence of the country.

The dangers in this channel arise from the great strength of the
currents and the number and positions ef the rocks and reefs. The
strength of the-current is such that salding vessels can only stem
its force or escape from it by a commanding breeze; but as the main
course of the flood tide keeps the middle of the eastern channel, it
is most secure for vessels which are coming from the westward
with the tide, to place themselves in the middle of the stream and
follow its direction. They are thus carried through safely. This
plan, however, is inadmissible for any but small vessels on account
of two rocks, the Pot and the Frying Pan, which lie in or very
near the mid-channel, are in the way both going to the castward
and westward, and have but little water on them at low tide.
There is also a reef called Way’s reef, which lies in the course fol-
lowed by the steamboats principally, when coming from the east-
ward against a strong flood, It is their custom to keep close round
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Pot Cove and run up under Hallet’s Point, by which they avoid the
strength of the flood. In this part they find an eddy current in
their favor,

But on the ebb the greatest danger arises from the divergence of
the current at a point marked A. on the sketch, where the ebb tide
branches off into three directions, to take the course of the three
channels; the main south channel, the middle channel and the east-
ern channel. ~

The safe navigation depends here upon deciding sufficiently sonn,
at the point of separation, which channel shall be taken, and the
neglect to do this, or a loss of control over the vessel for any rea-
son, frequently results in being carried on the Gridiron.

When a vessel that has attempted the eastern channel finds her-
self carried toward the Gridiron, her only chance for safety is to
run for the middle channel, which is narrow and made precarious
by the middle reef, the outer rock of which is the Negro Head.

The Gridiron is, owing to the strong set of the tide on it, the
most dangerous reef in the passage,

The reef known as the Bread and Cheese, on the eastern end of
Blackwell’s Island, is also very dangerous. Vessels are liable to
go on it in the flood when it is covered, by getting into the eddy
near it with a light wind. The chief danger is on the ebb, and
from the same cause as that which makes the Gridiron dangerous:
i. e., the strong set of the tide in that direction.

These, then, are the principal dangers, and I recommend the fol-
lowing measures be adopted for their removal and correction:

1. That Pot rock, the Frying pan, and Way’s reef be blasted
and scattered. The two former are single rocks of a pointed shape, -
the latter is long and has the character of a ledge, (the rocks hav-
ing deep water round them could easily be removed,) and also that
the middle reef be blasted so as to make a clear channel, of suffi-
cient depth for common vessels and steamboats, between Flood and
Little Mill rocks.

2. That piers be built upon the “Hog’s back,” “Gridiron,” and
the “Bread and Cheese,” of stone, sufficiently high to show above
the surface of the water at high tide at least four feet, That these
piers be faced with wood, and be provided with the spring fenders
used at the steamboat ferries, and. that their forms should corre-
spond to the natural shape of the reef, by which means vessels
coming in contact with them would be guided into the channel
ways. :

'l)‘o blow up and scatter the large wmass of rock. comprising the
Gridiron, without destroying the middle channel, which has only
twenty-two feet of water in it at that point, would hardly be pos-
sible. But if the Gridiron were removed, the rock out of water,
that is Flood rock, would be equally or nearly as dangerous. The
tide would set on that with the same violence and certainty.

.The same objection will apply to an attempt to remove the
“Bread and Cheese,” and, witu regard to this and the “IHog’s
back,” the shoal water aronnd them would make it necessary to.
repeat the blasting an indefinite number of times,
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Something has been said of removing and scattering all the rocks

in Hell Gate, those out of water as well asthose under water. But
it appears to me that this proposition is best answered by asking
where the materials are to go? Unless carried off, they must obh-
struct the neighbouring channels, and the process of blasting would
never be completed,
By the piers which I propase, the directions of the currents would
be made more certain and confined, and where they pass over deep
water, they may be safely trusted. Tides would rebound from the
piers, and, in most instances, prevent vessels from striking against
them. And, again, if vessels were carried on, they would be pre-
vented from receiving any injury, by the spring-fenders, and would
have an opportunity, by throwing a line around a pile, either to
swing the vessel or to ]af' by, as might be most convenient.

There are several single rocks less important, and near the shore,
which might be easily removed—one, for instance, off Negro Point,

“and one near the South ferry.

Until this passage is improved by the removal of the present se-
rious impediments to its safe navigation, I recommend that the
following buoys be placed:

One on * Way’s reef.”” I have already mentioned that steam-
boats coming from the eastward on the flood, pass inside of Way’s
reef, where an eddy tide is found setting towards Hallet’s Point.
This eddy, prodaced by the whirls of the ¢ pot,” returns from the
shore, and sets on to ** Way’s reef,” where it is met by one of the
direct whirls of the ¢ pot.” Dy this conflict of tides, two straight
currents are produced, that run side by side over the reef, the outer
-one southerly, or flood; the inner one northerly, or counter to the
direction of the main body of the tide, : '

One on ¢ Hog’s back.” Vessels intending to take the main ship
channel on the ¢bb, (which is the best way,) are in danger, if they
give “ Hog’s back” too wide a berth, of going on Mill reef, or of
being forced to run the middle channel, which 1s only safe to those
who are very well acquainted with the gronnd. A buoy will ena-
ble & vessel to keep near ¢ Hog’s back,” and avoid this danger.

One on * Rylander’s reef.” This reef is dangerously situated,
on account of the deep water around it, aud is not well known.

1 will also recommend a small light on Great Mill rock, which
would enable vessels to pass through ITell Gate atnight. It would
be the proper guide for hauling round Negro Peint, coming from
the eastward, and for hauling to the soulhw‘ard, coming from the
westward, after passing Hallet’s point.

¢ » » The character of the rocks in Hell Gate is such that they
could easily be removed by blasting,

I Liave the honor to be, very respectfully, your obedient servant,

CHARLES HENRY DAVIS,
Lieut. Comd’g. U. 8. Nuvy, Jssistant Coust Survey.

A.D. Bacug, LL. D.,
Superintendent U. S. Coast Survey, Washington.
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APPL"NDIX No, 12.

Report of Licutenant Commanding David D. Portery of the United
States navy, assistant in the coast survey, on the dangers in Hell
Gate, and the improvement of the passage.

U. S. ScuoonNeErR PETREL,
New York, October 30, 1848.

Sir: * * * * * * . The chamber of
- commerce meets in a short time in this city for the purpose of
taking mecasures relative to clearing away the obstructions of Hell
Gate; and, at the request of the gentlemen who seem interested in
the matter, I lay before you the information I have collected while
sounding out the place. .

It was my intention to have made you a full report on the sub-
ject, but a copy of the report of Licutenant Charles H. Davis, of
the United States navy, assistant in the coast survey, on Hell Gate,
was sent to me, and 1 find it so full and correct in all its details
that I could say but little more, without incurring the charge of
plagiarisin; in fact the opinions expressed by Licutenant Davis co-
incide with those I had formed previous to reading his report, and
it only remains for me to point out the dangers I have noticed
while surveying here, and which have escaped his attention, I-
have also had a better opportunity of measuring the size an1 shape
of the rocks than he had, and herewith give a description of
them.

The first in order, and the principal obstruction to Hell Gate,
is Pot rock, on which I found eight feet of water at the lowest
tides; the average depth is, however, about ten feet; the lowest
depth is only to be found in one place about six feet by six, It
deepens to fourteen fect on the east and west sides, and suddenl]
to four fathoms on the north and south. The strata of this roc
are vertical, running north and south—which is the case with
every rock in the Gate—and this would render the task of blowing
them up much easier than if horizontal. At half tides the depth of
water does not increase on Pot rock, as there is a fall of four feet;
and a vessel drawing over eight feet must strike upon it. A full
rigged brig struck it three days since,and went down, with a value
able cargo on board. This obstruction once removed, Hell Gate
-would be less dangerous by one-half, and the eddies, which are
now the cause of half the difficulties, would in a measure disap-

car.

r Way’s reef, to the southward of Pot rock, is divided into two
parts, onea conical rock with five feet of water on it, and the other
a flat bed of rocks, about ten feet by ten, with fourteen feet of
water on it, and twenty yards to the north of the former. The
five-feet rock lies on the edge of the eddy, and I found by experi~
ment that a buoy let go in mid channel, at the depth of eight feet
and above the north entrance, drifted directly over Way’s reef;
this was with a light breeze from the northwest. I kept a buoy on
this place »wh’izle sounding; it watched generally and almost always
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with the flood tide. Since I removed it, one vessel has struck on
the reef. I would recommend that a buoy, made in.the shape of a
boat be placed upon it until it be removed. .

There is & dangerous rock, called ¢ Bald-headed Billy,” fifteen
yards from Hatter’s dock, which is dry at low water, and * brings
up’ a number of vessels at high water. Three vessels struck upon
this rock while I was at Hell Gate; one we got off with some diffi-
culty, another lost bowsprit, anchors and chains, It is a single
rock, about six feet by six, and could be hlown into deep water
without much dificulty. .

Opposite Gibbs’ Point, and within fifty yards of Blackwell’s
island, is a large rock which I have called * Blackwell’s rock;”
the current sets directly upon it with the flood tide, and it is a most
dangerous obstruction, It is six feet out of water at low tide, and
could be removed at'small expense.

The % Frying Pan rock” is a ledge fifteen feet-long and only six
inches wide at the top. It runs north and south, and is a part of
a chain of rocks which runs from ¢ Hog’s Back’ to Hallet’s Point.
A buoy, let go in mid-channel at half ebb, drifted directly over
the ¢ Frying Pan,” with alight northwest wind. It is at this point
where the currents divide, taking the directions of the main and
middle channels. This rock removed, vessels would always drift
through the main ship channel. The difficulty of removing it
would be much greater then any other rock in the Gate, as it is so
difficult to hit upon. :

There is a small rock, though a very dangerous one, to the south-
ward of Wolsey’s bath-house. "It extends about fifty yards into the
. channel, and is connected with the shore line at low watec. There

is three feet of water on it at high tides. On the first of the flood,
a buoy let go opposite Gibbs’ point, (the southern approach to IHell
Gate,) drifted around Hallett’s point, between Pot rock and Way’s
reef, along the edge of the eddies, and on the above menti.ned
rock into Pot cove. This happens to a great many vessels, and but
for this dangerous obstruction they would drift iuto a safe harbor.
This rock could be removed in one or two tides.

1 find that “Rylander’s reef” extends much further into the
channel than is shown by former charts. I found six feet of water
on the outer point of it. Nothing can be done with this large bed
of rocks, save to erect a stone beacon on the shoalest purt; this
will save many a vessel.

Hallet’s point, I should recommend, by all means, to be re-
moved; it is the most accessible obstruction in the gate, and could
be worked at for four or five hours each day. At flood tide, it
causes the eddies in Pot cove; and, on the ebb tide, the eddies in
east channel. Vessels standing too close to this point in ebb tide,
are apt to be caught in these eddies, and thrown on shere oppo-
posite Stevens’ fort; and vessels passing at high water, when the

- point is entirely hid, are apt te strike upon it. It extends forty
yards into the channcl, and has eighteen feet of water at its utter-
most point, : :



99 [1]

If any attempt is made to carry out the recommendations that
have been frequently offered, relative to clearing away obstruc-
tions in Hell Gate, I would suggest a close examination of the
shore line at low water. Many rocks will be found to exist of a
dangerous character, and they have, at different timnes, done much
damage to vessels of lighter draft. One point I would recom-
mend for removal is Scaly rock, and close to it is Shell rock;
both dangerous at high water, from the fact that they extend far
out into the channel.

Two vessels have gone on shore while I have been at work
here, on a point called Ravensworth reef, to the southward of
Gibbs’ point; both vessels bilged, and were nearly ruined. I
would recommend a buoy to be placed upon it, as it would be
difficult to be removed.

The suggestions made by Lieutenant Davis, about building
docks above some of the reefs, I approve of in their fullest ex-
tent. I do not think, however, it' will be found easy to make a
channel by blasting through the middle reef, and would suggest
that it be entirely filled in with docks and spring fenders.

“Bread and Cheese,” as it now stands, is one of the most trouble
some points to avoid in Iell Gate. Heretofore, it has had nothing
on it to indicate the danger at high water; at fow water, it shows
its entire shape and size. I placed a large. pole on the outer
point, Itis so firmly fixed, that it will remain until cut away by
the ice. I have been assured that the pole has, no doubt, pre-
vented many vessels from running on the point; and I would re-
commend, strongly, that an iron spindle be placed firmly upon
" the same spot, until measures are taken to dock it in; moreover,
I think it advisable to close up a small eight feet channel be-
tween Bread and Cheese and Blackwell’s poiut, as it is this which
causes the most dangerous eddies.  After this is done, a beacon,

to be lighted up at night, should be placed uYon the outer point,

and would, in ‘connexion with a light on Mill rock, be of great
advantage to commerce. At present, there is not a single light
between New York and Throg’s Point, when there should be at
deast six.

In a place where the interests of so many are at stake, the want
of attention to the navigation of Hell Gate appears like culpable
neglect. No one can form an idea of the number of vessels that
go on shore .during the course of a month. Fifty went on
shore during the period I was occupied there, (two months,)'and
many of them were much injured. T am convinced that if pro-
per measures were taken to protect the commercial interests of
this great city, by blasting the rocks mentianed above, and docking
in, as proposed by Licutenant Davis, not one vessel would be lost
in five years. . ' . :

"I believe I have mentioned all the prominent dangers; the
minor ones will be apparent to those who make any examination
of Hell Gate previous to undertaking the work. I have purposely
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-omitted those points touched upon by Lieutenant Davis, as he has
said all that is required.
I remain, very respectfully, your obedient servant,
DAVID D. PORTER,
Licutenant commanding
A. D. Bacue, Esq.,
Supt. of coast survey, Washington city.

APPENDIX No. 13.

Extracts from the report of Lieutenant David D. Portery United
States Navy, Assistant in the Coust Survey, on the examination
of Buttermill: Channel into the inner harbor of New York.

UniteD STATES SCHOONER Prrreln,
Astoria, Long Island, V. Y., September 23, 1848.

Sir : In obedience to your instructions, I took command of the
United States schooner ¢ Petrel” on the 24th of August, and on
the 28th cominenced a re-examination of Buttermilk channel, in
the harbor of New York, to ascertain whether any changes had
taken place in that important channel. It had been represented to,
the honorable the Secretary of the Treasury that it was not prac-
ticable to use Buttermilk channel, owing to its being so narrow;
and as the government was desirous to make use of the Atlantic
dock as a depot for the sea steamers now under contract with the
Navy Department, it was 2 matter of some importance that the
value of the channel should be established without doubt. I was
delayed in the execution of this work, owing to the difficulty of
finding proper stations, and did not get to work sounding until the
1st of September, The result of the survey has been most satis-
factory, and has established, without fear of future cavil, the prac-
ticability of the channel, and I see no difliculty whatever in the de-
partment being able to carry out their plans. Tenclosed you a
sketch of the work with the lines run; but owing to press of time,
I was not able to prepare a complete chart for your inspection. I
took over one thousand five hundred soundings during the exami-
nation, and established the positions by one hundred and thirty-five
angles. I do not think we missed ang.shoal water during the
operation. The importance of this entrance scems to be so great,
that it is a matter of astonishment to me that the pilots of New
York have not heretofore taken advantave of it, It is the deepest,
most direct, and the clearest channel into the East river, and when
buoyed out properly, will no doubt be generally used.

On the 22d of this month, I was requested by the honorable the
Secretary of the Treasury to accompany him on board the revenue
steamer Jefferson, to meet the pilots of New York and the owners
of the sea steamers, to prove to them that the Buttermilk channel
had sufficient water in it for the largest size vessel, and could be
made available for the purposes I have mentioned above as an en-
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trance into Atlantic dock for the sea steamers. The ¢ Jefferson’
was started from the points I selected, and run out towards the
the Robin’s Reef beacon under the charge of Mr., McGinn, one of
the most intelligent of the New York pilots, and we carried out on
the line (marked down on the sketeh I sent you as the sailing
line) five, six, seven and eight fathoms; this was satisfactory to
~ the ship owners, as demonstrating the necessary depth of water for
their largest sized steamers. I then proposed to run through the
channel close to the north dock of Uovernor’s Island, and Mr.
McGinn carried the vessel through in five fathoms (the least)
water, turned the steamer up the East river, and ran down along
the docks inside of the middle ground, carrying six fathowms all
the way. After a short excursion down the bay; we returned to
New York, and it was proposed to run the steamer through the
entrance of Atlantic dock; and as the ¢ Jefferson’ is one of the
most difficult steamers to turn, except with pleaty of room, this
‘seemed a matter of some difficulty, Mr. McGinn, however, took
her in handsomely, (notwithstanding he had never been inside the
dock,) with a still northwest wind blowing, an unfavorable tide,
and with the disadvantage of having a sloop lying in the middle of
the passage, with her decks loaded with plank and projecting out
on each side of her. Though with scarcely room to pass, we went
through and anchored inside the dock, everybody, I believe, favor-
ably impressed with the result of the trip.

There are many reasons why it is desirable Buttermilk channel
‘should be well known. The most important are those connected
with the interest of the government; and I recommend, to avoid
all difficulty, that it should be buoyed out in so perfect a manner
that vessels of all classes can know exactly how far they can go.

I remain, very respectfully, your obedient servant,
‘ DAVID D. PORTER,
Lieutenant Commanding.

APPENDIX No. 14.

Report of Lieutenant Commanding S. P. Lee, United States navy,
assistant in the coast survey, tn reference to the expediency of
placing two small lights on Sand island, in the Chesapeake.

Usitep StaTes STeAMER VIXEN,
Delaware Breakwater, August 1, 1848,

Dear Sin: I have examined the inlet, &c., at Sand Shoal island,
in compliance with the following extract from your general instruc-
tions, (dated April 28, 1848,) for the operations of the present
season: ‘ = ,

“If the weather should permit, as you come round from New -
York to the Chesapeake, I wish you to examine Sand Island inlet,
and report upon the expediency of the two small lights asked for
‘in the petition of which I send herewith a copy, the value of the
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inlet as a harbor of refuge, the depth on its bar, the direction. of
its channel, the possibility of entering with the lights asked for,
the distance from Cape Charles, (Smith’s Island light,) and the
interference or not of these local lights with that important
light, the probable height of structure and kind of light required,
with any other information you may obtain. As this information
is required at once, I wish you would send the report from the
nearest convenient post office. Should it be impracticable to ob-
tain this information at this time, do so when passing from the
Chesapeake to the outside.”

It was not practicable to obtain this information when the Wash-
ington came from New York, without the prospect of occasioning
considerable delay; and you had told me before I left for New
York that the examination might, in that event, be deferred until
the brig’s return from the Chesapeake for outside work. Our bay
pilot had never seen the place, and he thought the wind too fresh
from the eastward, as we passed the coast to the northward of Cape
Charles, to justify the examination then. The information ob-
tained at Norfolk, and the use of this steamer, have enabled me to
execute your instructions when ‘‘passing from the Chesapeake to
the outside,” and in good time, I hope, for the object in view.

Mr. Nathan F. Cobb resides with his family on Sand Shoal
island. They are the only inhabitants. Mr, Cobb’s nearest neigh-
bor (Dr. Nottingham, I believe) resides on the main about ten
miles off, across the marshes. We crossed the northward bar on
Friday the 28th ultimo, (Mr. Cobb piloting, it was first of flood,
he said,) drawing seven feet five inches; thumped and dragged
heavily over the bar, (which is of hard sand,) forcing our way by
press of steam, This is the northern channel, There are two
spar buoys (about to be replaced by two can buoys) on it, placed
by order of the collecter of Norfolk, and under charge of Mr.
Cobb. These buoys are about two hundred yards apart. When
we crossed the bar the wind was moderate from the southward,
with some swell on.  The boiler requiring a patch, which would
detain us a day, I made some preparations for a hasty survey of
the bar and inlet the next day, (at low water, the most favorable
time,) but it was too rough on the bar to ullow the boats to work
at low water; and at high water the steamer was ready to go out,
but it was still too rough on the bar, The same cuuse detained
her the next -day, (Monday;) as it was then about the time of
spring tides, (the moon changed on the morning of the 30th,) with
the wind at the eastward on the 29th and 30th, there was probably
more water then on that coast than at usual tides, The rise and
fall of tides herey, Mr, Cobb says, is, as a general thing, about 5}
feet. We came out, piloted by Mr, Cobb, Monday morning, at
high spring tide, without touching, and found nearly twelve feet
water on the bar. The wind wus then light from the southward
and eastward. Mr, Cobb (who also looks out for the buoys at
Great Matchapungo or Hog Islund inlet, some five or six miles to
northward) says that the gale of March 2d, two years since, altered
and shoaled the entrance there very much, Thesame gale, he says,



103 1}

altered the shoals called Carter’s shoals, which are off Sand Shoal
island, and changed the passages u little. He further informed
me that the shoals, bars, &c., at Matchapungo, are the same kind
of hard sand as forms the bars and shoals here. Carter’s shoals,
off Sand Shoal island, stretch along the coast in a north and south
direction, and extend out about five miles from the land. The
soundings appear pretty rcgular until quite up with the shoals,
From tlie anchorage at low water (Saturday) the sea appeared to
break from shore to shore over both northern and southern pas-
sages. The gale of March, 1846, swept through Mr. Cobb’s dwell-
ing-house, and carried away some of his levees. He had reclaimed
a part of the island around his house, and now has a small por-
tion, where the levees are up, under pretty cultivation. Mr, Cobb’s
dwelling-house, and the store-house near it, both of which are white
houses, are conspicuous land marks. It is by these that the place
is known and the bars passed to go into the inlet. Vessels from
- the northward bring these houses to bear west southwest, which
clears the shoals and leads up to the buoys on the bar. Vessels
from the southward bring these houses to bear about northwest.
This is the next best passage, but it is not buoyed. Our boat
carried nine feet in this way at about high tide, (Friday morning,)
and found about four feet coming out at low water. Mr., Cobb
came in this boat and took us in by the other passage. We an-
chored in the inlet in twelve feet water, hard bottom. The tide
ran very strong, from three to four knots per hour, (Mr. Cobb
says  five knots at times,) and there is but little slack water.
Sounding here will be a tedious and troublesome operation, There
are anchorages connected with the main inlet which may answer
for small craft in heavy weather. ‘

I beg leave to conclude with the following replies to the several
points upon which you desire me to report.

1. Building and keeping two lights to make a range, by which
to run at night,” had better only be done where there is room
enough on shore to put the lights so far apart as would make the
range a sensitive one; where there is a solid and safe foundation,
and where the channel is not changeable. With these conside-
rations in view, I cannot recommend two lights on Sand island.

2. None but centre-board vessels, or vessels of very light draft,

_should attempt to make arefuge in Sand inlet, in blowing weather
on shore (from seaward.) In very good weather, coasting vessels
would prefer to go on. But there are vessels which would like to
come in to trade, or to anchor for the night, or to wait for a fair
wind, or to avoid the threatening weather, Small coasters, of

~light draft, might find this a useful resort,

3. We dragged over the bar, drawing 7} feet on the first of flood;
we found nearly 12 feet at high water spring tide.

" 4. The northern channel, which is buoyed, runs WSW. and
E. NSI%}’ and the other channel, which is not buoyed, makes NW.
and SE. ‘ :

With two lights a stranger could not pass the bar and get to a.
fe an chorage without a pilot. By the day the buoys, and the
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breakers with tl.e wind eastward, would help to show the way if
there was no pilot; but a pilot would be necessary to one not well
acquainted. The inlet is perhaps about ten miles north of Smith’s
island. Our pilot, whose professional opinions are worthy of con-
sideration, thinks that a light there would conflict with that on
Smith’s island, and would occasion more wrecks than it would pre-
vent,

I propose for this inlet a lantern on the keeper’s dwelling—tke
house to be on piles. This should bea fixed light, and as that on
Smith’s island is a revolving, they would be too different to be
taken one for the other. Light-houses along the coast are good
guides to coasters. Many of these, I am told, go by the land al-
together. To suchthe light-houses by day and the lights by night,
must be very useful by marking their position. A light-house .
“would also seem as a warning to vessels off Carter’s shoals, on
which Mr, Cobb says the sea does not break in westerly winds.
Every aid and encouragement should be given to coasters, The
exposure is very great under the best arrangements, The more
stopping places and guiding marks whick the small class of inshore
coasters can have, the better it will be for their security,

Respectfully and truly yours,
S. P. LEE,

Lieutenant Commanding.
To Professor A. D. Bacug,
Supt. U. 8. coast survey, near Washington, D. C.

APPENDIX No. 15.

Report of Lieutenant Commanding W. P. McArthur, United States
navy, assistant in the coast survey, to Professor A. D. Bache,
superintendent, in regard to the utility of e light on Blakiston’s
island, in the Potomuc river. o

U. 8. Scuooxxrr, Joun Y. Mason,
Off Blulciston’s island, Potomac, April 11, 1848,

Dear Sir: The directions contained in your letter, dated Wash-
ington, April 5thy have been complied with, and as far as I con-
sidered necessary, I have personally inspected “the utility or other-
wise of a light at Blakiston’s island, in the Potomac;” and I am
convinced that a light-house on this island would afford great fa-
cility to vessels navigating the Potomac. The facta which conduce
to this opiniun, are as follows: Firstly, Blakiston’s islandis very
Jow land with few marks or trees to distinguish it. Secondly, the
Jead is not to be trusted to approach this island from the main ship .
channel, assix fathoms water (soft bottown) can be carried to within
two Lundred yards of ity and in sowe parts of the channel even
nearer. I ran several linesof soundings to the main ship channel,
from different parts of the island and in different directions, and
sounding in rapid succession; the soundings on the verge of th
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channel were as follows: two fathoms—the next cast three fathoms,
then six, then eight fathoms. Sufliciently indicative of its abrupt-
ness. This, together with the first fact pointed out, causes ves-
sels to sail along the southern shore in order to avoid the island,
thus increasing the distance materially between the light-house, on
Piney Point and Cedar Point light boat.  Thirdly, neither the
light-house on Piney Point, nor the light boat at Cedar Point can
be seen from Blakiston’s island, (thatis to say, from the upper part
of the island.) The channel here is about two miles wide.

I am of the opinion, that were therea light-house on Blakiston’s
island, the distance by the coursesnow used and those which would
then be used, would be diminished more than four miles, in the
-case of large vessels, and not less than six miles with vessels which
can run over the Kettle Bottom shoals, without danger.

Since the Potomac river, any where above Piney Point, may be
considered a harbor, I cannot say that a light on Blakiston’s island
is so necessary to the safely of vessels as it is to facilitate naviga-.
gation; yet vessels have been lost in this vicinity.

The course, when in the main ship channel, abreast Piney Point
to pass clear of Ragged Point, is NW. by N., when above Ragge«i
Point, stecer W. by N. until past Blakiston’s island—here the
difficulty occurs, which is at night to see Blakiston’s—then steer
NW. by WIW, until up to_a black buoy, off Bluff Point. (This
buoy if twelve miles from Dlakiston’s island,) The course from
the last named buoy to the light boat, off Cedar Point, is N. by W.
All these courses are given per compass, and are mentioned to show
why I am of the opinion that the distance may be diminished be-
tween Piney Point and Cedar Point. :

A tower about forty fect high, with a second class light, would,
in my opinion, be sufficient.  The southwest part of the island
would probably be the most suitable site.

I have said nothing of a small channel on the north side of the"
island, as it is seldow, if ever, used at night. L

Trusting that this may contain all the information you desire on
the subject, : Lo :

I am, very truly and respectfully, yours, ‘ ‘

~ WM. P. McARTHUR, )
Licut. U, S, Navy, Ass’t. U. S. coast survey.

Professor A. D. Bacus, .
Sup’t. U. 8. coast survey, Washington, D. C.

e
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APPENDIX No. 18,

EXTRACTS FROM LETTERS FROM ASSISTANTS J. CRAWFORD NEILSON
AND €. 0, BOUTELLE, RELATING TO THE NEW INLETS FORMED
ACROSS BODIES’ ISLAND, N. C., IN 1846, S

1. Extrict ffrofﬁ letters from Assistant C. O. Boutelle to the su-
perintendent, dated January 10 and February 9, 1847, relating to
the new inlets formed across Bodies' island, in 1816,

# The southern and .principal inlet begins at about seven miles
and one-eighth from the south end of the base of 1845. Its width,
between high-water marks, measured on the line, is 202 yards; be-
tween low-water mark, 107 yards; deepest water on line, Decem-
ber 31, 1846, 6.5 feet below low-water mark. The northern one
begins at about seven miles and a half; its width on the line, be-
tween high-water marks, is 162 yards; between low-water marks,
36 yards; deepest water, 2.1 feet. These inlets were formed in the
gale of September 8, when the water from the sound overflowed the
whole beach, A breach in the marsh had been made in the March
gale, and a creek was formed across our line, extending nearly to
the sea beach.”

2. Extracts from a letter of Assistant C. O, Boutelle, dated April
29, 1847.

On the 10th and 12th instants, I made an examination of the
inlets across the present Bodies’ island base, in company with Mr,
‘Neilson. The northern inlet is filling up, and carte can drive across
the bar on the ocean side at low water,” :

¢ The southern and principal inlet appears now less likely to
close rapidly than it did in December last. While it has filled
about a foot and a half at the ocean entrance, it has rapidly deep-
ened upon the sound side; and six feet of water may now be found
in the central channel, at the distance of a third of a mile from the
marsh. The other two chonnels remain very much in the same
condition as when I surveyed them.” '

3. Extract from a letter of Assistant J, C, Neilson, dated November
4, 1847, -

€At the inlets, the sea appears to have encroached on their south
shore, cutting away the point of the island—the southern point at
the marsh—leaving still the bar. The channel into the sound has,
I think, deepened, and in some respects changed, although the loss
of the stakes, to which Mr, Boutelle referred his observations, leaves
me in some doubt as to the extent of the changes, but certain, how-
ever, of having found no filling up.” :
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4. Ezlractfrom a report of Assistant C. O, Boutelle to the superin~
tendent on the location of Bodies’ island base, March 1, 1848,

“Went to the south inlet, which I sounded thoroughly. It has
changed in shape since last April, but retains about the same depth
on the ocean side. On the sound side the principal slue has filled
very much, and I could nowhere find more.than 3} feet water at
the distance of half a mile from the inlet. The water deepens
again about three quarters of a mile west of the inlet, and the
channel inclines southerly, towards the Old House channel.

4 It is possible that a useful channel will yet be formed there, but
at present I can see no signs of it.”

APPENDIX No. 17,

Letter from the mayor of Mobile to Lieutenant Commanding Patter-
son, United States navy, assistant in the coast survey, relating to
the coast survey in section VIIL., with the reply of Lieutenant
Patterson,

Mavor’s OrricE,
Mobile, December 17, 1847.

Sir: Your note of the 15th instant, accompanying a roll of the
.published charts, executed under the superintendence of Professor
A. D. Bache, of the United States coast survey, and in his name
presented to the city of Mobile, has been duly received.

In the name of the corporate authorities, and of the citizens of
Mobile, I offer to you, sir, and through you to Professor Bache,
sincere thanks for your valuable present, and the assurance of our
deepest gratitude for the exertions of your corps, which have
already contributed so much to the stores of scientific knowledge
and to the benefit of our country. :

We trust, sir, that the labors you are about to bestow-upon
Mobile bay will fully confirm our present anticipations, and estab-
lish, beyond controversy, the fact that our bay and harbor are ca-
pable of affording at-least equal facilities with any other southern
port to shipping of any description. ' '

I have the honor to be, sir, with great respect, your obedient

servant,
J. W. L. CHILDERS, .
. . . © " Magor of Mobile.
To Lieutenant C. P. ParTERson, =~ ' .
L o United States navy..
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Mayor’s Orylci, December 17, 1848,

Sir: I have the honor to transmit to you a series of resolutions,
adopted by the board of aldermen and common council of this city,
upon information of your arrival at this port. v
In discharging the very agreeable duty assigned me, permit me’
once more to assure you of the sincere respect and gratitude of the
corporate authorities and citizens of Mobile, and personally to
wish you a speedy achievement of the highest honors of your corps:

I have the honor to be, sir, your obedient servant,

‘ J. W, L. CHILDERS,
Mayor of Mobile.
Lieutenant PaTTERSON,
United States navy.

Resolved, That the city authorities of Mobile have received with
great satisfaction information of the arrival at this place of the
party of the coast survey, who are to make a general hydrographic
reconnaissance of this bharbor, with a view to its improvement, in
connexion with the lower bay; that the mayor be requested, on the
part of the corporation, to signify to Lieutenant Patterson, com-
manding the party of the coast survey, the thanks of this commu-
nity to Professor Alexander D. Bache and the oflicers under his
direction, for their attention to the interests of Mobile; ana fur-
ther, that the corporate authorities officially unite with the citizens
in any memorials which may hereafter be adopted on the subjects
of the improvement of our bay and harbor, and the construction of
the proposed railroad to the Ohio river. ‘

The foregoing resolution was unanimously passed by the board
of aldermen and common council, and approved by the mayor of
the city of Mobile, 16th December, A, D. 1847. :

A true copy:

[Attest.] SAML. PENNY,
Clerk of the corporation.

" Umirep States C. S. Scuooner ‘Forwarp,
Dog River Bar, December 18, 1847.

Sim: I have the honor to acknowledge the receipt of your com-
munication of the 17th instant, transmitting a series of resolutions
adopted by the board of aldermen and common council of Mobile,
and with great satisfaction will have the pleasure of forwarding
them to Professor Bache, superintendent of the coast survey, in
whose name and in behalf of all the officers, civil and naval, em-
ployed upon this coast, I beg to return our warmest thanks to the
city authorities of Mobile, for their cheering appreciation of our
duties, which, we cannot but hope, will result in the most favor-
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Zble manner to so important a part of our gulf coast as Mobile
ay. :

I would beg leave to correct an impression which the following
wording of the resolutions, ‘* to Lieutenant Patterson, commanding
the party of the survey,”’ appear to convey. The hydrographical
party is but one of the several parties, among which the labors are
divided. Assistaut F. H. Gerdes first opened the work upon the
coast by a reconnaissance under the direction of Professor Bache.
The base line selected by Mr. Gerdes was measured by Professor
Bache and himself last spring. TFrom this base are carried on a
series of main triangles, upon the correctness of which depend all
the other labors of the survey. These triangles' have been mea-
sured by Mr. Gerdes, 'The. smaller triangles, (called seccondary
triangulation,) founded upon the first, have been measured by
Messrs, Gerdes, Fauntleroy, and Hilgard, The astronomical ob-
servations for the determination of latitude, longitude, &c., with
the magnetical, have been made by Mr. Fauntleroy. The topo-
graphy has been executed by Mr, Greenwell ; and Assistant C. M.
Eakin is at present engaged in bringing the triangulation up Mo-
bile bay from the primary triangulation determined by Mr, Gerdes
near the entrance. The several parties act under the immediate
direction of Professor Bache. This explanation is due to these offis
cers, as the value of our results depends entirely upon the accuracy
of their observations. ' o : :

- For the very kind manner in which you hdve been pleased to
transmit the resolutions, I return my most sincere and grateful
thanks. ) :

I have the honor to be, sir, very respectfully, your obedient sér-.

vant
> C. P. PATTERSON,
Lieutenant U. S. N., and assistant coast survey. -

To his honor J. W. L. CuiLpERs,
' ‘ - Mayor of Mobile,

APPENDIX No. 18,

Letter of Lieutenant Commandiag C. P. Patterson, U, 8. N, as-
sistant in the coast survey, to Captain Scott, R. N., in relation
to suitable anchorages on the gulf coast, in Mobile bay, and Lake
Borgne, for the Brilish West India mail steamers.

U. 8, C. S. SciiooNER Fonw@nn, .
Off Mobile, December 16, 1847,

Dear Sir: It is with great pleasure I find myself enabled to for-
ward at your service the following mems., concerning the several
~ points, upon which you wish to obtain information, relative to this

coast. 1st, Chandeleurs; 2d, Cat, island; 3d, Ship island; 4th,
Mobile bay. ’ o A
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1st. Chandeleurs, ‘

Under the north point of these islands is a roadstead, protected
in all winds from the northeast, around easterly to southwest. To
this anchorage there is no bar. The best anchorage is the north
point, bearing per compass NNE., distant one mile, 4} fathoms
water, sticky bottom. The only advantage of this harbor is of
course as one of refuge, in case of heavy weather from seaward.

2d. Cat island.

Into the harbor south of Cat island, 17 feet can be carried at or-
dinary low water. To the anchorage, south of the island, the chan-
nel is plain, but is exposed to southeast gales, The channel to the
anchorage, (four miles above the light-house,) secure from these
gales, is narrow and diflicult, but well protected. :

3d. Ship island. :

1. The depth which can be carried over this bar is 19 feet at
“ordinary low water.

2. The channel is perfectly easy, one course (see tracing) taking
you over with but one or two casts on the ridge of shoalest water.

3. Continued strong northerly winds will depress the water at an
extreme of two feet below ordinary low water, and continued south-
east, and south winds will raise the water from one foot to an ex-
cessive extreme of ¢ight feet. . ‘ ‘

4. In heavy southeast galesthe sea is said to break upon the bar.
This I have never seen, but judge it must be the case.

5. After crossing the bar, the channel, of from 4 to 6 fathoms,
is nearly a mile in width. The distance from the bar to the anchor-
age is but 1} miles,

6. The best anchorage for large vessels is in from 4 to 6 fathoms,
sticky bottom, with west end of Ship island bearing south by west,

er compass, distant from } to } mile. The sound inside averaging

ut 2} fathoms in depth; no sea of consequence could be raised
from the longest reach. .

7. Four fathoms can be carried within 200 yards of the shore on
the north side of west ¢nd of Ship island,

8. The anchorage, with water equal to depth on the bar, is five
miles long, averaging three quarters of a mile wide, sticky and soft
bottom throughout. :

9. The average rise and fall of tile is about 16 inches. The
coasters are well acquainted here, and good pilots could easily be
procured by previous arrangement. ‘

4. Mobile bay. :

(The following extracts are from several reports made to Profes-
sor Bache, superintendent United States coast survey.)

1. ¢“The depth of water which can be carried over the bar at the
entrance of Mobile bay, at mean low water, is 203 feet, mean rise
and fall of tide one foot.” ,

2. ¢ The channel is perfectly easy, one course north, 19° west,
true, taking you over with but one or two casts upon the ridge of
:shoalest water,

3. Continued strong northerly winds depress the water at the
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extreme 2 feet below mcan low water, and continued southeast and
south winds will elevate it 2} feet above, at an extreme 4 feet.

4. In heavy southeast gales the sea is said to break across the
bar. This I have not seen, but judge it must be the case. .

6. After crossing the bar, the channel varies from half to one
mile in breadth, carrying seven fathoms and perfectly clear.

6. The depth of the water immediately at the end of wharf (60
yards long) at Fort Morgan (on Mobile point) is 6} feet, and 100
yards out there are five fathoms. In mid channel, abreast of the
wharf one-third of a mile out, there are 11} fathoms,

7. The depth of water at the anchorage of the fleet (merchant
vessels) in the bay is 3} fathoms. There is perfectly secure an-
chorage for large vessels northwest from Fort Morgan, distance
one half to one mile in 8 fathoms.

The anchorage is equally secure with the fort bearing south, per
compass, in 4 fathoms; muddy and sticky. -

The ridge of the bar, upon which is the shoalest water, appears
to be very narrow, as we obtained but one cast,deepening gradually
on the inner side and with great rapidity upon the outer.

Upon the outer bar, in 1822, the greatest depth which could be

"taken was 17 feet, in 1841 it was 19, in 1847 it was 20}; each at
mean low water.

In 1822, the distance from the position in which Sand Island
light-house now stands to the shoalest water in the channel over
the bar was 3,150 yards, in 1841 this distance was 3,228, and in
1847 it was 3,402, , ,

Gales from the seaward affect the bar and island more or less, but
these are accidents which appear to be eliminated in long periods
of time by a constantly acting cause or causes.

The channel of 20} feet over the bar, is about 200 yards wide.
That of 19 feet, half a mile.

In approaching the outer bay the lead gives no evidence of it, as
in six or eight cas's you run from 8 fathoms to 3}. The existence
of the two light-houscs, however, material{lry lessens this difficulty.
There are regular pilots always cruising off the ¢ outer bar.”

The southeast and south winds deepen the water upon all the
bars of this coast in a ratio due to their several positions, bein
very much greater in the angle of the coast at Ship island, ang

radually lessening in degrce as they are more distant from it.

cavy gales from these quarters are relatively rare, and prevail
mostly in winter, but occasionally in summer. They necessarily
throw in a heavy sca upon the bars, which, however, is met by the
increased depth from the same cause. , ‘

Northerly winds give less water, but smooth. They are the pre-
vailing winds during winter, and, being off shore, cause but little
annoyance, . :
~ Insummer the land and sea breezes are quite regular, and thun-
der-squalls, sometimes of great danger, prevail,

As soon as the survey of lower part of Mobile bay and the har-
bors of Ship and Cat island are finished, I would be happy to for-
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ward copies, previous to publication, to you, or such address as you
might wish, - . : .

Should the foregoing not contain all the facts you wish, I would
be glad to answer, if it is in my power, any further inquiries you
might propose. ‘ , '

The superintendent of the coast survey, Professor A. D. Bache,
at Washington, would be glad at any time to. furnisk all facts in
possession of the survey. No fear of giving trouble or annoyance
need deter an inquiry. If we can answer it we will; if not, we
will not. v . all :

ery respectfully, yours ~
yres Y S pATTERSON,
Lieutenant U. 8. Navy, and Assistant Coast Survey.
Carralx ScorrT, o
Royul Navy, Mobilé.

1

APPENDIX No. 19,

Annual report to the superintendent on longitude computations, by
8. C. Walker, assistant United Stutes coast survey.

Camnrivge, Mass., September 16, 1848,

Sir: Since my last annual report of September 20, 1848, I have
presented fifteen reports, numbered from X. to XXV. inclusive, in
compliance with special instructions, and in furtherance of the gen-
eral duty of making computations for astronomical longitudes of
stations of the coast survey. The telegraph operations of last year
were handed, in Fcbruary last, to the check computor, Mr, Ruth,
for final revision. That labor was tempora-ily interrupted by his
early resumption of field operations, and remains to be completed
this autumn, :

I enclose sections 1st, 2d, and part of section 3d of my full re-
port on the telegraph operations between Cambridge and New York,
This will cinbrace 41 articles, by number,in the first three sections,
and the remainder in section 4. Of these, I send you 29 articles of
the work, before furnishing the remaining 12 articles of section 34,
and the whole of section 4th, I send, however, the heads of the
12 articles partially completed for section 3d.  With regard to the
telegraph operations for 1848, I can only remark that the prelimi-
nary computations give an approximate result differing only a small
fraction of a second of time from the values already reported in
1846, January 13, (I1L.,) and March 11, 1848, (XII.,) based on the
observations of lunar culminations and the transportations of chro~
nometers.

It becomes my duty again to call your attention to a subject of
grave importance in the determination of the lougitude of the car-
dinal point, (New York,) from those of the trigonometrical surveys
“of other nations alluded to in my special report of the 3d and 8th
of May last, (XVI.)
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In my first report, of November 16, 1844, in which I stated the
most probable longitude of the Philadelphia observatory, viz., 54.,
00m., 405,62 #0535, I made a reserve in respect to any constant
errors of the methods. I there remarked, ‘it is to be hoped that
those of the latter kind (constant errors) do not much exceed a
second of tine.” ‘

I have only to add, after an interval of four years, that all the
additional light thrown on this subject by referring Washington
and Cambridge to Philadelphia by the telegraph operations, and
combining the results of reports 1., 11, IV., and XIV., still con-
firms the conclusion_of my first report in 1844, that the probable
accidental error of the method of cclipses and occultations, subject
to parallax and semi-diameter, was at that time not greater than
+0s.35. None of the subscquent results by ‘the same method have -
varied the longitude of the Philadelphia observatory from Green-
‘wich by more than 4:0s.35 from the value of 4. Om. 405,52, then
reported, This resultwas based on the use of Burckhardt’s con-

“stant or mean value of the moon’s semi-diameter und horizontal equa-
torial parallax, Any error in the assumption of the correctness of
the mean semi-diumeter of the moon may be supposed to vanish in -
the mean result of all these groups of eclipses and occultations.
Such is not, however, the chse with the error of the assumed value
of the moon’s mean horizonlul equatorial parallax. It does not
disappear in the aggregate of these groups, but remains a constant
residual error, in the final result, of nearly the same order in lon-
gilude in seconds of time as that of the crror itself in seconds of arc.

This constaut source of error was more clearly anticipated in-
1845, in my report IT., in which I remarked as follows:

“ There is, however, a source of constant crror commnon to classes
IV. to VIL, inclusive, viz: the uncertainty concerning the' true
value of the moon’s horizontal parallax. This element is not, like
the other lunar elements, susceptible of immediate observation in
particular instances, but must be derived theoretically from the
tables. The fact that Professor Airy, in the Greenwich observa-
tions for 1840, has adopted Mr. Henderson’s dctermination and in-
creased the value of Burckhardt’s constant of the moon’s horizontal
parallax by yy%r, shows the uncertainty of this element. For the’
sake of unilormity, T have not yet applied this correction, but have
used Burckhardt’s elements throughout as the basis for reducing
both the occultations and corresponding meridian observations.® If
I had uniformly employed Mr. Henderson’s value instead of Burck-
hardt’s, I should have placed Philadelphia about 25, in time, further
cast than at present reported. The only instance in which the

- error from this source has been completely eliminated is in (class
1V.) the eclipse of May 14, 1836. Here the full discussion of all
the cquations of condition, computed by Riimker, gave me for the,
correction of Burckhardt’s constant a value 0”.2 greater than Hen-

" derson’s, 1 hope, in the course of another year, to complete the
“discussion of aﬁ the observations of classes VI. and VII., within
the limits of the survey, using Burckhardt’s elements with equa-
tions of condiéion, by means of which the effect of any correction

.
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of these that may hereafter be indicated on the longitude of Phila-
delphia may be applied at once.” '

It is useless to attempt to determine the amount and consequent
correction of this error of the moon’s mean parallax, by the ordi-
nary process of accumulating results of solar eclipses and of lunar
occultations, compared with similar phenomena and with meridian
observations in Europe. In all the history of the solar eclipses of
the past, the illustrious* Bessel, in 1841, could find none that af-
forded the necessary data for making this computution. :

It is proper to remark, however, that he was probably not awas
at that time that the eclipse of May 14 and 13, 1836, had been so
extensively observed in America. I beg to call your attention to
the report of the committee on that eclipse appointed by the Ame-
rican Philosophical Socicty,t which contains my computation of
. the error of Burckhardt’s mean value of the moon’s horizontal
parallax, from the group of conditional equations, computed by
Riimker, from the European and American observations,

If we adopt the value of the correction of Burckhardt’s meen
parallax of the moon, from that eclipse (viz. + 17.52) and apply it
to the series of eclipses and occultations that form the basis of my
several reports above mentioned, it will probably be necessary to
diminish the longitude of all the stations of the United States coast
survey by about two seconds of time, or half a minule of arc.

There are other grounds which strengthen the presumption of
the exister.ce of this error in Burckhardt’s constant value of the
moon’s parallax. o

Olupsenf has deduced a similar correction of + 2".22 from La-
caille’s meridian altitudes of the moon, observed in the last cen-
tury at the Cape of Good Hope, and compared with corresponding
European observations. Henderson§ finds from his observations
with the Cape Mural circle, as compared with the European, a
shmilar correction of 4 17.3. ;

Mason, Burg,and Damoiscau,in their lunar tables used a greater
constant value of the moon’s parailax than Burckbardt’s.

Plaua’s theory of the moon gives a similar correction. In my
report of April last, I gave the following proposed supplementary
equations to be added to the ordinary result from the tables of
Burckhardt’s, to wit: ’

do,=+0.,"9 « cos (2D — 3 O + 2 Perigee » — 2 Perigee O.)
+ 1,71 x cos ( » —3 © + 2 Perigee » — 2 Perigee O.
—0."9 x cos (20 — O +4 2 Périgee » — 2 Perigee O.;

. — 1"l xcos( D — O+ 2Perigee > — 2 Perigee O.
ds' =4 0,0022 x = 4 0.27272 x d =, -

1 there mentioned that these equations, which rest upon theo-
retic grounds, would very nearly explain the excess of the moon’s

* Astronomische Untersuchungen,

t Trans. Am. Philos, Soc., new series, vol, lv,, page 333,
1 Astr. Nachr, No, 326,

& Memoirs of the Royal Astronciuicul Soglety,
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semi-diameter over Burckhardt’s value, as deduced from several
hundred observations of both limbs of the moon. ‘
All these concurrent sources of information would have war-
ranted a new computation of the American longitudes with the cor-
- rected semi-diameter and parallax of the mmoon. Such alabor I had
proposed to undertake, as soon as leisure could be found. It might
be fairly inferred that the result would be a diminution of the dif-
ference of longitude between the European and all the American
stations of one or more seconds. . ‘
It is proper to add that, on consultation with Professor Peirce,
by the instruction of the supcrintendent, about the first of July,
it was concluded to recommend the following course, viz: to com-
pute the correction of Burckhardt’s semi-diameter by the formula
above mentioned, and compare the computed and observed semi-
diameter in all cases of direct measurement, and thence deduce th
! sl .
most plausible value for the co-efficient — 10 be used in the coast
.' ':T' . .
" survey computations of longitudes,
There was rarther information in the archives of the coast sur-
vey, confirmatory of the propriety of this step,
The longitude of the Cambridge observatory from Greenwich has |
been determined by Mr. Bond, from the transportation of 116 chro-
nometers in 34 voyages of the Cunard steamers from Liverpool to
Boston, g
This result isstated inmy report, XIL., to be 4 4. 44 m. 30,492s.
+ 0.75%s. Itisto be regretted that the data are yet wanting for
computation of the longitude by the return voyages {from Boston.
to Liverpool. The possession of them would greatly increase the
‘value of the chronometric result, by removing the constant source
of error in the acceleration or retardation ot the sea rates.
In my report XIV., ou the longitude of Cambridge from Green-
wich, as derived from lunar occultations and solar eclipses, I find
for the result, 4 4, 44 m. 31.95s.
An increase of Barckhiardt’s parallax of about 1.5 would recon-
cile these discordant results, It will appear from my report XXIII -
on-the American longitudes, by moon culminations, derived chlefly
from the claborate and very uccurate computstions of Lieutenant
J. M. Gilliss, ascistant U. S, coast survey, that this class of phe-
nomena place the four stations of Waskington, Philadelphia, Cam-
bridge, and Hudson, Ohio, more than two seconds of time nearer to
Europe than the eclipses and occultations with Burckhardt’s paral-
lax and sewi-diameter of the moon. I deem it my duty therefore
to'state my belief, trom all the information now before me in the
archives of the coast survey, that all the astronomical stations okf
the U. 8. coast survey, including the cardinal point, New York,
must be set down one or two seconds of time further ecast than the
places hitherto assigned them by American and European astrono-
mers. )

. If my previous report, based on the suthority of the lunar ta-
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‘bles, have fallen short of the precision that more correct tables
would have furnished, I have the consolation to reflect that other
computers have shared a similur fate. I might mention in this con.
nexion the names of Rittenhouse, Bowditch, Puine, and Peirce,
among the Awmerican astronomers, and of Friesnecker,. Zach, La-
lande, De Ferrer, and Wurin, among the Kuropean; all of whom
have more or less confirmed, by their computations, the results of
my reports, De Ferrer had, in fact, noticed this constant source
of error in the moon’s mean parallax, but had not suflicient data to
guard against its effect, :

Such was the state of our information from the archives of the
coast survey up to the first of July last, and such were the conclu-
sions to which I had then arrived. Since that time, however, a
new era has occurred in our knowledge of the lunar theory., I al-
lude to the recent publication of the report of the astronomer royal
of England, (Professor Airy,) on the reductioa of the Greenwich
observations of the moon. An abstract of this report has just been
received in this country, in the proceedings of the Royal Astro-
nomical Society of London for the 9th of June last, In it I find
full confirmation of the view contained in my report (XVI) of 3d
and Sth May last. The importance of the subject, and its direct
bearing on the longitudes of the U. S. coast survey, will justify
the quotation from the article.

éThe astronomer royal, after proposing the best hypothesis of
error which he can suggest, and bringing the later Cambridge and
Greenwich observations to bear on the subject, concludes by say-
ing, that probably Plana’s mean value of parallax should be a'lit-
tle increased and the moon’s mass be correspondingly diminished.

He proposes in the future reductions at Greenwich, to increase

Burckhardt's parallax by ;- part.”  Again, he remarks, ¢ The

corrected co-efficient of the parallactic equation is 122".37, but that

is uncertain.  An empirical equation would render the observations

more accordant, but this has no probable physical foundation. The

more likely cause for the observed irregularities is a change in the

‘moon’s semi-diameter, depending on changes in the telescope, orin

the observer. [From the law of the inequality this co-eflicient will -
always be somewhat uncertain,”’*

I will merely remark, that the incrcase of Burckhardi’s mean
value of the moon’s parallax of 3", (the i part,) if adopted, will
fully confirm the report of April last, and will justify the opinion
above stated, that all our American longitudes from FEurope must
be diminished one or more seconds of tune. As it is of great im-
portance to obtain definite results before venturing on a change
that might have to be retracted, 1 beg to suggest the propriety of
the following course of investigation, -

1st. To reduce promptly the telegraph operations so as to refer
all the American astronomical observations to the cardinal point,

(New York.)

* Vol. VIIL, No. 8, p. 186
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2d. To complete the geodetic connexion of the points interrupted
in the line of telegraph operations.

3d. To employ a greater force of computers, and urge forward,
- by every possible means, the reduction of the American observa-
tions of moon culminations, from 1842 to 1846, using the blank
forms of the coast survey. '

4th. To employ additional force in forming the conditional equa-
tions for the eclipses and occultations, with corresponding meridian
observations in Europe, to the end of 1846; also, according to the
- coast survey blank forms.

5th. From the report of Professor Airy, and from any other
available sources, and subsidiary computations, to find the most
plausible theoretical elements for the moon’s place on the nights of
the American observations.

6th. To apply these values to the conditional equations in arti-
cles 3d and 4th, so as to render the residual error of theory the
lcast possible,

7th. To complete the discussion of the value 122”.37 of the co-
eflicient of the parallactic equation, given by Professor Airy. For
this purpose it will be necessary to extend the discussion which
Professor Airy has limited to the instruments of Greenwich and
Cambridge, so as to include all those with which the transits and
.altitudes of both limits of the moon have been observed at the same
time in any country, so as to decide whether the theoretical co-
efficient of 122".37, or a more plausible empirical one, is to be
adopted in the longitude computations of the coast survey.

8th. To institute a full discussion of all the observations of oc-
cultations of the stars in the group of the Pleiades* extant in any
country. This discussion is earnestly recommended by Bessel} as
certain torafford more perfect data than those from any other source,
for the determination of longitudes and for the correction of the
moon’s parallax and semi-diameter, :

9th. To resolve by the method of least squares, or otherwise,
cenditional equations so obtained, after applying all the theoretical
and empirical corrections to the lunar constants and co-efficients,
so as to obtain the most plausible value of the correction of the
longitude of our curdinal point from the average of the European
meridians,

I regret that this outline is so copious that my personal efforts,
after making and reducing the telegraph operations, and after
making out the numerous special reports, that are needed in the
department of longitude computations, are hardly sufficient to make
a sensible impressiop upon the accumulating mass of longitude ob-
servations in the coest survey collection,

-I cannot, therefore, too strongly urge upon your consideration

_ A similar disoussion fer all cases, in any country, of coincidence of ocoultations and me-
ridian obsorvations, is much noeded; but I dare not propose it until some of tho other difficul-
ties are surmounted. ‘

. §.C.W.

1 Astronomischo Uatersuchungen.
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the importance of taking proper steps to increase the number of
computers in the longitude party, especially in the winter term,
whenever the opportunity shall offer.

Yours, truly and respectfully,

SEARS C. WALKER,
Assistant United States Coast Survey.
To Professor A. D. Bacng, LL. D.,
Superintendent United States Coast Survey.
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harbor of Now York.

.14, Report of Licutenant Commanding S. P, Loo, United States navy, assistant in tho
coast survey, on the expediency of o light ot Band Island inlot.
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15. Report of Licutenant Commanding W, P, McArthur, United States navy, assistant in -
the coast survey, on the ntility of a light at Blakiston's island, on the Potomac.

16. Extracts from letters from Assistant C. O. Boatclle, to the suporintondent, datod
January 10 and February 9, 1847, relating to the now inlets’ formed across Bodies’ island in
1846.

17. Correspondence of Licutenant Commanding C. P. Patterson, with the Mayor of Mo-
bile, with the resolutions adopted by the Board of Aldermen nnd Common Council of Mo.
bile.

18. Latter of Licutenant Commanding C. P. Patterson, to Captain Scott, R. N, trans.
mitting information in reference to anchorages in Mississippi sound,

19, Annunl report of 8. C. Walker, astistant in the coast survey, to the snperintendent.



