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j : ) ‘ THE UNITED STATES COAST SURVEY.
e e .

s ‘ \ 3 developed a general extent of coast of over four thousand five hundred miles, and a shore-line of about
o ‘ ' ' twenty-three thousand miles, determining nine thousand four hundred and fifty-two gcorrra[ﬂuwl positions, ~
For lon"xtude determinations, eighty-five stations had been oceupied; for latitude, one hundred and
twenty-scvcn, and for azimuth, eighty-four stations. '
The topography had extended over an arca of nearly seventeen thousmd square miles, having a geneml
~ coast line of four thousand miles, and over forty two thousand two hundred miles of shor'hlmc, measuring
the indentations. A%
o ' The hydrography extended over an area estimated at|forty-six thousand :qua.re mucs; in which one
. : : _ » Pt hundred and ninety-six thopsand miles were run in soundingy six million three hundred and ninety-eight
P thousand Boundmgs were made, and over eight thousand four hundred specimens of the bottom obtained.
The number of manuscript maps and charts constructed was two thousand one hundred and cighty-one,
- o and of engraved maps, charts, and sketches there had been produced four hundred and ninety-three plates.
o
. . : . ' o ; , o DISTRIBUTION OF ANNUAL REPORTS AND MAPS,

It has been judged. expedient during the past year to hold still in abeyance the usual foreign distribution
i of the printed-annual reports through the Smithsonian Institution, as was done during the year which ended

N X — ' T with October, 1861, as was stated in my-last annual report. :
: D : R During the past year 4,028 copies of reports of various years have been distributed to mqtltuhons and
S individuals in the loyal States of the Union, leaving on hand a limited number of copies for the years from
BN o ' S 1851 to 1860, inclusive. Of those remaining on the 1st of November there were of the rcpmt for 1851 two

' - et hundred and twenty copies; of that for 1855, four hundred and twenty copics, and of that for 1857, three
hundred and twenty-eight copies left. Of the dates 1853, 1856, 1859, and 1860, the copics digposable for
general distribution is Jarger. This decidedly unequal number of copies of the reportg of“various back years
makes it necessary to discriminate carcfully in their issue. It is also to be remembered that for the years
_ , R 1859 aud 1860 no_copies have been scnt to the States which now disavow their allegiance to the government
: _y L of the Union, but which will at some future day feel interested, in common with the others, in the informa-
THIS PAGE LEFT BLANK INTENTIONALLY . Dol tion whiich they embody. To provide for the best issue oft these rémaining reports (1851 to 1860) a circular
; has been sent to the principal libraries in the more important cities of the north, and to those of universitiess
, colleges, and other institutions, to ascertain what reports may be ne¢ded in order to compktev their series, so
] . CTiE that entire sets may in future be within reach for purposes of reference iuall the States to which they are

now sent. ‘ :

As alrcady stated under the head of maps and charts, upwards of forty-four thousand copies of printed
“maps, charts, and sketehes have been sent from the office since the date “of my last rcport—a number more
than double the distribution in the year 1861, and upwards of five times the av erage annual distribution of
o L ' ’ . former years. This laxge and inercasing issue of charts within the past two ycars has been due to 'the con-

‘ stant demands of the Navy and War Departments, every effort to supply which still continues to be made.
, o Besides the printing of charts by the transfer process, the production of the hydrographic memoirs of
o the coast with facility offers further proof of the advantage-of establishing a lithographic division at the
‘ ‘ . . - offiee, though induced as it was by the emergency of last year for copies of charts. The course taken in
i - ‘ . ‘ . { ' P ‘ - the preparation of the hydrographic notes was mentioned in my report of last year, and has also been alluded
' to in this, under the head of maps and charts. ‘The tcstlmouuls from the different commundmg officers as

to their value have been numerous and emphatic. .
: A summary of the details of distribi. un of the annual.reports, m‘lpS, charts, &c., is contained in the
) _ L report fiom the miscellancous division of the office, Appendix No. 11.
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i RECORDS AND RESULTS.

I call attention again to the fact that this publlcatxon is postponed for more auspicious times, as I have

repeated applicatious for copies. The present approprlatlonqn(,rely c¢nables us to prepare the materials for
“publication, but not to publish. .

«

LONGITUDES, v
& , The history of the determination of longitudes in ¢oprexion with the survey of the foast, from the law
. ' Lo - ! : astronomical observations, by the transportation of Nironometers, and by the electdlcal telegraph. The

\ X : [




te of..all th bSe:vatmn of the mioon
.ca.lculatmn. Thaﬁn determ tion ne
Some of: thevparmnlaré bf‘ ] mmteresnng' enes
No. 12 Certam )

to ¢ pute ith .‘mtab
Amenca, and t'o obt.mn a second d' beninna : ‘Tongit:

" the protubemnces of the inoon in the complete . of the probly c

Professor Peute has ”dressedtome Jetter in: relation: to- the table o on - uised’ tlxe ,
v Pp! No. 13.)° The Professor ives his reaaons for usi ‘ ' : . ' S
- Hansen'’s: tables in the oomputacons, aud, refernng ). the” 1 ; , ' ’ : .
“the . ﬂnmeth volume of:- the Mémmrs of the Royal As aise: of ‘the Amerivcan tablos )

"corrects aome hlstoncal atatements in. reference to the “mathematicians who have bees capier : ' ‘ '
the important takk of i improving the lunar tables, . N Loy ;
- The observations. made by telegrqph for the dlﬂ‘erenoe of ‘Iongxtnd between ‘Mac G 1 Eufauls;. —
.'Ala., in: the " workmg seagon. of :1859-60, hav heen: | by Dr.: ‘Gould. " He’ parts. that, the o . : . B
 differénce in.time between the. ‘astronomical stations is quaula west of: Macon ;. which result, : : 4 THIS PAGE LEF
Ja&ds. cannot be e erroneous by more. than ﬁve-bnndredths of a secox;d-'of 'txme _ . EFT BLANK INTENTIONALLY
- . The detailed. report “on  the. vesults of the observations miad ‘ ‘and ‘Alabams ia"in‘co : ' '
=preparat10n. I have placed in the. Appendix” No. 14 Dr Gould’ rogress which has been . . , ' :
‘ -made in, compunng the, results for all the stattons between Calais and New Orleans, . ' . ‘ : -

\:‘\

‘ The pubhcatlon of the results of & dxscusmon of he G‘urard Gollegb bservatxons,
Contributionsto- Knowledge, commenced in my reports of 1859 b.nd 1860,
- discussion df the- observati ! ; “n
. the dlscneslon ‘of" these ‘observations
- _own mtensﬂ:y of force wnh changes of - temperature ! mpte to:

- fally stated, and ‘their apphcatum i shown and'verifie in m -way _

- No. 15) ' Tables of the ‘results; reduced to'a‘standard’ tempe mfure of 630 Fah
corrected for the progressive change in the readings of ‘the 1ns The:obsar ; Al ' o ' v o .
into regn]ar and distarbed. readings by the 8. Criteriol it ¢ being’taken ou 3 o i i, _ .

“there r remain the normal-results for the hour; day; and yeur ligse shiow;the: st dof 8h o
‘years in number and extent of dxamrbances wluch was deduced fr
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- thirty-three volumes of ‘publications of the Royal Observatory, Greenwich, added by presentation durm),/t’ﬁe

.ter, is eleven hundrcd and, twcnty -eight. A new set of skctche% Qhowmtr the limits of al]l the registered

THE UNITED. 8TATES COAST SURVEY.

\Archives and Zz/;rar y.—The archives and lrbrary have contmued under the care of Mr. E. Fitzgerald.
During the past year three hundred and ninety-nine velumes of original and duplicate records, one
hundred zmd twelve volumes and cahicrs of computations and re&uchons, one hundred and sixteen rolls from
self-registering tide-gauges, and fifty-seven original topographical and hydvographical sheets, have been added "
to the archives of the survey; also one hundred and eighty-six sea:bottum specimens. : PR

-

Fifty-eight volumes have been pulchnsed for the library, and one hundred and five volumcs, mcludmﬂf// ‘

same period. - , - /

‘The records of ttlangulntlon, astronormcal and man'netlc work, executed uhder the superinfendency of o
Mr. Hassler, have been re-arranged by Mr. Rumpf, of the computing division, and & new’ fegister made which
greatly facilitates reference to them. With the assistance of Mr. Donegan, of the “tidal dl\'lSlOll, the self-
registering tide-gauge rolls have becn arranged by statitons and years, put up in_separaft-packages and .
registered. . The total number of self-registering tide-gauge rolls now in the archives, as shown by the regis- -

topnﬂmphlcal and” hydrogmphlcal sheets, to take the place of e set now in use in the arcliives, whxch

nearly- worn out, has been commenced and considerable progress made upon it. _ .
Carpentry—In the carpenters’ shop. Mr. 4. Yeatman remains in charge, as master carpeuter, assisted -

by one workmen and an apprentice. The work e\ecuted during the year consists of 54 fine new cases for

instruments of various kinds, 6 cases for duplicate records, 2 lur"e cases for Coast Survey charts, 2 large ..

cases for copperplates, 3 eases for photographic negatives, woodwork complctu for 2 new plane-tables, 8 new Ty

plane-table bourds, 4 vew stands for plane-tables, 3 stands for theodolites, 5 t:.un%s for photographic and 18

for electrotype purposcs, § battery cells, and 5 vats, for clectrotype division; 6 rods and 6 signal poles for ficld

parties have been painted and graduated, and 20 tin cases for original sheets have-been painted and numbered,

6 large paneled frames for backing purposes have been made, as also one writing table for office. A large -

amount of miscellancous work 1is been dene, and the woodwork of instruments returned from the field have - >

been carefully repaired ; 90 running feet of new fencing has .been put up, and the office buildings kept in repair, / S
Tustrument shop—The force of this ghop consists of M7. J. Vierbuchen, master instrument-maker, three /’

workmen, and two apprentices. During the ycar 4 sounding apparatus, 12 specimen cups for sea souudmgs A

1 winding machine for deep-sea soundings, 2 planc-tables complete, 26 meLre scales, 2 theodolites, 4 recon-/.

noitring telescopes, 2 heliotropes, 5 prismatic compasses, 2 beam. compasses, 6_half-round protractors, )’3 .

metre chains, and 1 elock for office, have been made and all the I‘(,pdllS of instruments used during the/yom '

have been made; consisting in part of 2 sounding apparatus, 2 deep-sea thermometers, 5 aelf-regxstergng tide-

gauges, 27 sextants, 30 theodolites, 29 .planc-tables, 6. reconnoitfing telescopes, 11° hcllotropes,,é prismatic

and 7 surveying compasses, 28 metre chains, 15 marine spy-glasses, 1 dividing ‘machine, ands 6 beam com- ¢

passes, in addition to a variety of miscellaneous work for the use of the offi¢e and parties ju” the field. .
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. APPENDIX-N9. 12.

REPORT OF- PROFES:OB BENJAMIN PEIROE oF HARVARD ON THE (‘OMPUTATXO\IS OF THE. OCCULTATIONS
OF THE :EIADES FOR LO‘IGITUDE. \x

. 7 3

. ©. " ° CAMBRIDGE, Mass., N{wcmber 1 1862,

Str: The compututlon of the group of the occultatlons of the Pleiades, from 18381842, mclusv( re, and  «
the corresponding determination of the longitude of America from Europe, are now fir advanced, ;}uﬂ severdl

i

.

of the special reports upon the individual accultations will soon be sent to the office in their comp eted form
The conformity of the observations with theory is quite remarkable, and shows that this, thefiest delicate
of all the observations of the moon; demands and justifies the utmost precision of caleul f‘ The finul
determination of the longitude will, uml\oubtedly', surpass all other i precision. - f

There were eighteen different nights-of occultation in the group of 1838—’4 wlnch
inverse order of their occurrence. . /

1. The immersions of Apnl 13, 184§ whmh ‘were observed at Edmbm@,

will number in the
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II. Thq immersions of January 21, 1842, which {vere observed at Washington and Cambridge in Mas-

sachugetts. \

III. The immersions of November 27, 1841, which were obselved at Cambnd"e in England and at
Wushmgton These observations were made within seventeen hours of full moon, and I have thought that
twenty-four hours from full moQn Wwas as near an approach to this phase as it would be safe to admit. v

1V. The emersions of October 31, 1841, which were observed at Dorpat, Pulkova, Vlenna, and Wilna,
The moon was so near]y full that these observations are omitted.

V, The emersions of‘ﬁeptember 6, 1841, which were obsened at Wlshington. '

VI. The emersions of August 10, 1841, wlnch were observed at Altona., Berlin, Copenhnwen, ]Jdmburnrh
(Z\‘reneva, Hamburgh, Leyden, and Pulkova.

VII. Thei immersions of February 27, 184 1, Wlnch were observed at Edmburrrh und Leyden.

VIIL The immersions of January 31, 1841, which were observed at Pulkom

IX. The immersions of December 7, 1840, which were observed at Altona, Breslau, Copenhagen, Got-
tingen, Hamburgh, and Kremsmunster.

X. 'The emersions of October 13, 1840, which were observed at Asburst, Breslau, Edmbur"h Greenwich,
Vienna, Cambridge, (Mass.,) and Washington, <mte

XI. The immersions of January 14, 1840, which were observed at Apenrade, Berlm, Bonn, Breslan,
Cracow, Gera, Grisswald, Hamburgh, Konigsberg, Kremsmunster, Leyden, and Vienna. *

XII. The occultations of November 20, 1839, which. were observed at (,.unbndge, Leyden; St. Louis,
Pulkova, Dorchester, Washington, and Port Royal (Jamaica,) which occurred at the time of full moon, and
are consequently omitted.

XIITI. The emersions of September 26, 1839, which were observed at Ashurst, Bellm, Breslau, Green-
wich, Rista, Cambridge, Philadelphia, Southwick, and Washington.

XIV. The emersions 6f August 30, 1839, which were observed at Breslau, Cambridge, (England,) Ham-

[}

burgh, and Leyden.- b

XV. The emerslons of July 6, 1839 whlch were observed at Hudson, Phlhdelphm, ‘Washington, and
Yorktown.

XVI Theimmersions of \Iardl 19, 1839, whlch weré ohservcd at Ashurst, C'nnbrxdo'e, (England,) Dorpat,
Greenwich, Konigsberg, and Leyden. -

XVII. The immersions of December 27, 1839, which were observcd at Ashurst Breslau, Cambridge,

(Tng]and) Cracow, Dover, Edmbmg,h, Greenwich, Bostou, Dorchester, Southwick, Princeton, and Phlla-
: .delplna P ,

-

‘ . The emersions of November 2, 1838, which were observcd at Philadelphia, and may need to be
neglected on account of the proximify to full moon.

f these observations, thereforé, 111, IV, XII, and probably XVIII, will be rqectud and tbe other 14

' ,._,anuftatwns will be retained. Thé occultatxons X, XI1I,-and XVII were the only ones which were observed

in Europe as well as in America, and which can be used mdependently of the others and without regard to
the accuracy of the tables of the moon’s Iongxtude, for the determination of the longitude. - These. occultstions,
together with the others observed in Europe, namely, the I, VI, VII, VIIL, IX, XI, and XIV, will serve to
determine the errrors of the tables, and thenco 1h&~c01rcctlons which must be applied to the tables; to compute
the occultations 11, V, }xV, and XVIII, which Were only observed in America, and. thence to get a second
determination of the longltude The various observations will also serve the subsidiary purpose of deter-

w

THE UNITED STATES COAS;l‘ SURVEY.

APPENDIX No. 13.

UPOXN. THB TABLES OF THE MOOXN, USED 1‘\1’ THE REDUCTION OF THE PLEIADES, BY PROFESSOR BENJAMIN
! I’L[R"L,‘ OF HARVARD.

r

NoveEMBER, 1862.

Sm It is expedient that I should - address ) ou & special lottcr upon the tables of the moon used in the
reduction of the observations of the Pleiades. They are those constructed by Hmwen, I udoptLd themn
because they were the most reeent, and hadl, therefore, the advantage of all previous experience. . They pur-
port to be the pure results of theory, and Avhile, upon the one hand, I had-full confidence in the aceuracy and
ability of their author, I was, upon the other haund, persuaded, froni' the use of the tables which T had myself
constructed for the Nautical Almanac, under the dircetion of .Captain Davis, that analysis without empiricizm
was adequate to the construction of the lunar tlicory and tables. The testimony to this point furniskied by
Lubbock, in 4 memeir o the Lunar Theory in the thirteenth volume of the Memoirs of the Royal Astronom-
ical Society, is full and, generous, The following p(xqml% oceurs upon page 12 of his memoir:

“As it appeared to me that astronomers would view with greater .confidence a comparison of places
given by the American tables, made by persons who could have no interest in enhancing their value, I made
application to Mr. Hind, the Superintendent of tll@/"ﬁ\'{zulit,'(zl,A?ma)mc, and in consdynenee lic directed M,
Yarley to procure places of the moon from the American Almanac and compare them with the observations

made at Greenwiclyfor the years 1856, 1557, and 1858; and as Mr. Hind las kindly allowed me to pulﬂhh

" them with this paper, &ny one can sce at once howtextremely accurate the places given by thcse tables are,

and how mucf more so than places given by Burckhardt’s tables” - i 4
Lubboc# goes on to make claims ig;)—n/tl)x\'!ﬁblvs in the following passages': :
“«In thege American tables, cocflicterits are employed, with very few exceptions, and those of no moment,
founded upon our labors—that is, M. Plana’s, M. de Pontécoulant’s, and my own—and due to theory alone.
I am confident; therefore, that a just posterity will give to us—that is, to Plana, Pontécoulant, and Lubbock, who

" in 1846 furnished the means of constructing tables of the moon without any empirical hypothesis—the credit

of firat bringing the errors of the lunar. thduxy’\vitlﬁn the limits of the errors of observation, and therehy of
bringing to perfection’ the solution of the problem of ﬁuduw the longitude at sca by means of lunar

- obsecrvations.”

" The Amcncun tables were actml]y constructed, as they PlOqu‘S to be, “from Plana’s tlxmry, with Airy’s
and Lon"etleth’ corrections, Hansgen's two inequalities of Long period arising from the action of Venus, and
Hangen’s values of the secular variations of the mean motion and of the motion of the Perigee.”  But Lubbock®
contends that all of Longstreth’s corrections of Pluna were those of cocfficients which had been designated as
croneous by Pontécoulant, « and in eight out of cleven instances the values of Pontécoulant were emple yed”

ihstead of those of Plana. There is even a suspicion expressed that I&onr*stu-th had been unfair to Porticou-
lagt, and appropriated his corrections without acknow ‘ledgment. This suspicion, however, was expressed
before hmmg seen the “original memoj oF Longstxcth, the examination of which instantly exonerates Long-
streth from so unjust a charge, for Longstreth expressly says: “The coeflicients deduced from theory by
Dainoiseau, Plana, Pontdcoulant, and those deduced from obscrvation by Burckhardt, (though differing con-
siderably,) give the moon’s place with nearly the same aceurdcy ; when a difference exists, I have carefulty

compared them with observation; and deduced the most probable value,” In the only three cases (sce tlie
note at the end) in which Longstreth has ‘acted Pontéeoulant’s terms, and thereby deelared them to be wrong,
the subsequent investigations of Pontécoulant himself, which ave published by Lubbock, show that Ponté-
coulant was in error, although right in the other cases, and, consequently, the skill and ¢ aceuracy of Longstreth’s

comparisons and the justness of his verdict are triumphantly sustained. :

Although this pl'mfof combmmg the- occuIrntlons will be carefully followed, y et reports will be made In'regard to the decisions of posterity’ I may be mistaken ; but it seems to me that the whole series of

‘upon the several occultations 1naepfndex?tly , and the equations of correction will be given for each as separate , ; reductions of the lunar obsérvations of Greenwich from 1750 to 1851, made under the dircction of the asjron-

results. - - ' N e 3 ' omer rdyal, and of the comparisons with Plana’s ‘theory, demonstrate that to Plana alone will be given the

- credit of first bringing the lunar theo\x\y to,a degree of perfection sufﬁuent for the practfeal “solution of the
problem of finding the longitude at s@by tneans of lunar observations.”

I am morcover convinced that'a still higher: claim can be established for Lubbock and Pontécoulant,

The ordeal to which I have been subjecting the tables of Hansén is much more severe than that of meridian

obseryations of the moon wand eo far a8 I have gone, they have stood it wondelfully‘ The mean error of the

-

mining the relative longitudes of the different places Which are upon the same continent, either of Europe or -
Anmerica; and also to corregt the places of thp stars, and finally to determine the value of the lungx semi- '

diameter and the necessxty of h"s(mg rep;ard to 13403 protuberances'of the moon in the complete soiutlou of the
problem. RO X "!
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Very respectfully, S : -

“ - . . .7 BENJAMIN PEIRCE.
Profbssor A. D. Bacur, ( T ' B ' T

Superiptendent of the Coast Surve_z).
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5 kt_ables'fin_longltude' seems to be less than
" T3t is-thonght that more recent sbsery
% be'found to arise’from some accidertal
RY. e confident ‘that wben[ourAm_enékuﬁb] To Tevise
| + aid the corrected theories of Labbock coulan
- degree of accuracy which I am now disposed to attribu 3
lsmnd.'vghen:vmeﬁdipzial;bbsé ions’of the m 1o I
extra-feridional ‘observations will be set, aside.
-of 6¢cixltationé,on ‘the darkhmb of ith
,a single . observation of ‘an ‘occtltatio
 simultaneous observations; will: determine
*The geometers.to whom the final crédit of . this eat; result ‘must be are : Lut
" “What test is reserved/for the \ﬂtﬁriaﬁa qpiﬁ'pa.\risbxiiqf;_the" theories of. Po éconl b !
e =it " Very respeetfully, . I L A A
R R 'BENJAMIN PEIROE,

i P'rofés'eér AD 'BAfC,ﬁB,{.Z e
o .. Superintenden
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Sir : During. the last ‘year ‘the Coast Burvey - operation under my direction have. consisted

exclusively “of computations and reductions, she field-work being _’ﬁéﬁénded;ihfgonéeqﬁéhce ‘of the ‘war.
The same cause has acted to-retard the Progress of the reductions ,w"anco.’tiéiderablle extent, and ‘but for the
diminution of my party which it has occagioned, L might at present enjoy the satisfaction of reporting .
whole of the longituda work' as completely reduced. " No'small*progress;hns, howéver, been
~work - has - been completed upon four of . the. campaigns, viz: -Oalaie—Bangor; Apal;
A ‘LIa;conf'-;Eufau_lq.; ;Pensaqbl&-—Mql__lilé_. A R e R
~» The discussion of '_t_hége-?obsorvationg‘, althongh extended and minute, has elicited few results of
. scientific interest which have not been brought to 1i & by the.computation of former longitude m
The phenomena attending the transthission of ‘signalg-have .been si at in'these ‘and ia fopiner
showing in all approximately the same velocity of tran¥mission, and: he
and strength of the batteries. - .©
. S0, t0o, the game Tesalts have been d_edixcé&jﬁ?om".tlie.é_xdm_in;itibn
and it is now beyond question that, by the, clirbri:)grdphié ‘mieth
manifest, axe very fir from constant, varying greatly:
Indeéd, their %rax"iability"is'v'80/dcciided",a.8 to-ledd meé, in-the dise
" their elimination, rather than &t their determination; <o

ween nine and fourteen hundredths of  secondfor & singlo tap. S
' The changes of azimuth. dnripg‘xth'e-"p.e:ifipd of ‘observation .have been teferred to in preﬁots"a‘épqiv_ts
.~ constitute ane of. tfheAmogp{inmre‘s'_l_n‘g{gh‘d striking Pphenomena, which the computations have brough 1o ligh
In all the telegraphic longitude measurements without exception, both In summer and wiater,
and the sbiuthern Brates; ‘the transit instruments have beeif fo ¥
T e PP . e '




