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THE UNITED STATES COAST SURVEY.

Tor pay and ratwns of engineers for the steamers used in the coast survey,. no- longer

supplied by the Navy Department, per act of June 12, 1858............ cereeee--e 810,000
T - For continuing the publication of- the observations- made- m the progress of the comst = - o e
survey, including compensation of civilians engaged in the work, per act of March. ‘ '

3, 1843, the publication to be made ut the Government Printing Office........ e 10,000
For repairs and maintenance of the complement of -vessels nsed i in the coast survey, per S
act of March 2 1853 S RLRTITETP TR ceeseeaeaane B P P cesee. 45,000

The annemd tqble shows in pai‘allel columns the appropnatlons wade for the fiscal year -
1871772, and the estimates now submitted for the fiscal year 1872-73

) Estimdted for |. Appropriated
Objocts, o - -fiscal year | for flscal
) o ’ 1872-'73. yearls71-'72

N

For continning the survey of the Atlantic and Gulf consts of the United States, and Lake Chawplain, includ- )
* ing cowpensation of civilions engaged in the work, and ‘excluding pay aud emoluments of  officers of the

Army and Navy, and petty officers and men of the I\"\vy employed in the work, per act of March 3,1843.... ,‘8891', 000 8391, 000
For continuing the survey of the westorn coast of tho Upited Stz\us, mcludmg compensu(ion of civilinns ’ ) ’
engaged in the work, per act of Septewber 30, 1850, .ooaveveeancirnmniorenaiiionaiii. reeeeasachasaniienas 240, 600 240,000 .

For extonding the triaugulation-of the Const Survey so as to form a goodetmconnemw between the Atlantio
and Pacifio Coakte. of tho United Stuks, and nssistmg in tho Stnto\surm) s, noluding compensation.of : o
civilians engaged in the work, per act of Mazch 3, 1878....... .. Mestesmacaisaerativareratnsnaseareeteansoens 30,000 * 15,000

Tor pay and rations of engineers for the steamers used {n tho Const, Sm-my, no longer aupplled b) the N avy .
Department, per act of June 13,1858, ...... L SR R SO SR PPR C7 10,000 5,000

For continuing the publication of the observations made in the progress of the Coast Survey;, iucludmg cohm-
*pensation of civilians engaged in tho work, per act of March 3, 1843, the publication-to be mudo at tho .
Government Prinding Ofiee . .oouae i in i et i s el e e 10, 0G0 - 10,000

For repairs and maintenance of the complement of vessels uscd in tbe Coast Survey, per act of March 2, 1853. © 45,000 | 45, 000"

Potaleemmaeneneenanens ereeer e e ainn o iiaeerieateereannnns I rpenensianes i 796, 000 706,000 - . _

SOLAR ECLIPSE OF DEOLMBIJR 22, 1870 . RO ) R

Certain astronomlcal phenomelm of rare occurrence and hlgh nnport'\nce for the advancement
of human kunowledge, have, in all civilized countries, since modern science has been Lultlvated,
been deemed matters of national importance. Among these are total eclipses of the sun, and for
nauy years it has been. customary for, the great nations to organize expeditions for the observation
of them. The first total eclipse visible in this country since the formation of the Government was
that of J; une, 1806. This was accurately observed at-several points, and a valuable pamtm« was
made of ite: ' We were not favored with another until November 30, 1834 when the moon’s shadow
passed over the continent from north\vesb to southeast This eclipse was observed by R. T. Paine,
esq., of Boston, at Beaufort, 8. C. A third: echpse did . not visit our country vatil 1860; hence, at
that time this wonderfnl phenomenon was for most American astronomers a matter of hearsa)

The path of the eolque of July 18, 1860, was from Washington Temtory to the northern shore
of Labrador, and thenco across’the ocean to Spain, This eclipse.was observed by expeditions
organized under the Superintendent of the Coast Survey, and: the results are published in the report
for that year. It was also observed by the astronomers of several governmeuts abroad and was
the first total eclipse which wag photographed In 1868, British, I‘rench, and German expeditions
‘were fitted out for the observ:mon of a total echpse in Indm. On. tlus occasion brilliant discoveries

- were made in regard to the Spect;rum of. cer#,am rose-colored. prommen(,es seen about the sun at snch -
tlmes and these dlscovenes havo bee r;creasmg in mteresb ever-smce.r In 1869 another total
echpse was visible in the Usited States.” It was observed by parties organized . by the- "Coast.-
Survey and obher Goverumenhbureaus. . The results were of high importance. - _Photographs of

. the whole corona were takeu for: the ﬁrst tlme the ﬁrsb observatlous were made upon the-spee-

“trum ‘of the’corona; the ra(hal polanzahon of the corona was first observed. with care,’ wln]e

) ~the former knowleﬂge of the bJeof; was advanced in every dlrectlon. . The results of these: two
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10 . REPORT OF THE SUPERINTENDENT OF

eclipses were of -such importanée in regard to one of the chief scientific problems of our time, the

* constitution of the sun, as to excite the profoqnde_sbinterést'throughout the world. It was felt by

everybody, even casually interested in seience, that the eclipse of 1870 afforded au opportunity for
removing the last obscurity from the subject of the corona, such as ought not to be let slip, the more

so as No othier eclipse was expected to be observed during this century.*- In accordance with these
vidws the Hon.. John A. Bingham, of Ohio, introduced a- joint resoluticit, which was approved by
Congress and the Executive, authorizing the fitting out of an Awmeriean _~c_\::q)editip.n, such as were
to Le seut otit by Germany, by Frauce, by Freat Britain, by Italy, an;d-‘,_»by _Spam, 150 study Fhe
phenomena of this eclipse. The late unhappy war prevented the first 1.;\\10._nations from sparing
any of their energy for this peaceful emulation, but e:;tensive preparations were made by all the
others. “The American and English parties were in co-operation and afforded each other mu'tlml
aid. ‘It is hoped that the good feeling, tlius engendered was not without influence beyond t-h? cxr.cle
of science. The observations of this eclipse had for their general result the trinmphant vindiea-

tion of the: American obsérvations of the year before, the novelty of which had made them some-

what sgspected in Europe; as well as the establishuient of -the superior accuracy.of the American

lunar predictions. Sotne new features:were observed in the corona and:ii the chromosphere, and

" other observations weremultiplied. This is, however, not the place for ;qxitei'ing upon the details

of scientific proceedings, which will be given with all (Iesixrable.fulness in the appendix, :
With a view of selecting localities where astronomical conditions, .as well as those of th(_a
weather, might be expected, to ‘be favorable for observing, Mr. Charles'S. Peirce proceeded to

Europe in advance under.my direction, and after visiting Italy, Spain, and Enropean-Turkey, recom.

wended the occupation of stations in Southern Spain and in Sicily. The epuntry east of Italy over

which the track of the totality passedhad the sun too low for photographic purposes. Considering'

~ the probable distribution along the line of totality of the European astronomers, I decided finally

to dispatch two parties, one to be stationed in the vieinity of Xeres, in Spain; the other under my
jmmediate personal direction, to occupy positions on the island of Sicily, in the neightiorhood of
Catania. In selecting observers I availed myself of such as had previous experience, which, in

matters pertaining to solar eclipses, is of much importance, and whose former services in the special ,

lines of duty assigned gave full assurance that no fact that could possibly be noted under the ci‘r-v
cumstance® would be lost.’ o : . ‘ S .

The party organized for service in Sicily had the threefold dutyh assjgﬂed of nnykm g .measures
of precision, including the determination of the geographical posmﬁon, and local time of contact;
of getting photographic impressions of the various phases of the echp_s_g ’{)._14}(1 of the.cox'onﬂ 5 and of
analyzing the corona by means of the polariscope ‘and spectroscope. Agcompa_nymg phenomena
were also to be recorded. To improve, as much as possible, the chances Qi’ the weather, the pzu_‘ty'
was spread over as‘large an.area as could c’onveniently bgincluded, a ppcr(;aupion which proved of
great value, as may be gathered from the account of_ the Jabors of the putty. o

A most cordial co-operation with the party of British observers, seveyal'membe}'s of Whlcll._t.ook
position at Catania, was maintained throughout our stfay. ‘While in England :'1.nd on .t1.10 conpneub,
on my way to the place of. observation, the ,opport.nqity was taken tq.p;‘ocnr(a additional instru--
ments required for our purpose. - o Lo .

The party is indebted to Mr. Wildin’g; (;ur vice-consul at. Liverpool,and to Signox Cattaneo,

Ttalian consul at thagport, for affording’ facilities to pass our instruments -through the Messina

" custom-house. . :Our thanks are egpecially due for most effective assistance rendered in receiving,
' storitllg,'an’d forwarding our instrizmguts, 4ud reshipping them for New York, to our consul, Mr, .

W Behn, at Messina, and the vice-congul, Mr. Aug. Peratoner, at Catania, We were indebted also

to Professor Lorenzo Madden and Professor.Orazio Silvestri, of Catania, for assistance, and to thé( '

municipal authorities for permissiou to use the grounds occupied by the observers. .

- The distribution of the party in the vicinity of Catania, and the nature of the results secured,

. will be briefly. mentioned.. ) . e
© " “QOur principal station was in-the garden:of the, Benedictine convent of Saint Nicola, in the

Kl Néve\ﬁxeles’s, the British government'hus; 's;‘?ht out parties to snother eclipse in 1871,,i1i India and Agstmlia., z‘md
three At’n'e'rig:dn astronomers have been invited, through the Superintepdent of the Coast Survey, to join the expedition.
- TS S T ’ : .
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_western part of the city—a position selected by Assistant Charles A. Schott, who. determiucﬂ;carly

in December the latitude and longitude, and also the local time. L. M. Rutherfurd, esq., of New
York, provided photographic apparatus for use by Mr. H. G. Fitz, optician, who was sent in charge
of the equatorial, and was assisted. by Mr. D. C. Chapman and Mr. Burgess, photogr:mhérs.K “For
determining time and latitude, Mr. Schott used the portable meridian telescope C. 8. No. 9, and
sidereal chronometer: Kessel, 1287, which was rated at Washington, and checked at Loudon, Berlin,
Munich, and Naples, For local time comparisous the party is indebted to Dr. Iérster, director of
the Berlin observatory ; to Dr. Lamont, director of the Munich observatory; and to Professor de
Gasparis, director, and Mr. Fergola, assistaut of the observatory at Capo di Monte at Naples. -
Transits were fecorded on five nights, and thirteen pairs of stars were observed fbl‘lﬂ.t:iﬂi(}é; the
longitude depends upon that of Naples and Munich. In order to secure accuracy, Mr. HAL D.
Peirce compared chronometer times at Syracuse with the party of observers from the United Btates

Naval Observatory, thas verifying the determination for longitude of the respective stzitio’ﬁs. A

number of chronometers were in advance rated for the use of the observers, and a small triangu}dtion -
was madeuniting the eclipse stations in the garden. with the triangulation by Dr. Peters and Baron
Waltershausen, who surveyed that vicinity prévious to the. year-1841. It is gratifying to nutg the

very close accordance between the earlier astronoinical determinations and those taken thirty years

aftertvard. Time-signals, by heliotropes, weré sent and received by the observers at Catanid and
at the Monte-Rossi statien. Mr. Schott inclided in his series of geographical positions the ﬂ\ree
places occupiéd in the garden of the convent, two by the English party in charge.of Mr. J. Norman

- Lockyer, and the other by Mr. J. I1. Lane, of the office of United States Weights and I\Ieasux"éjs,:’whq,‘
though fully prepared for spectroscopic observations, was prevented by unfavorable weather from re-

cording special results. The photographic party secured forty-five negatives of the sun, seventeen
during the eclipse and before totality, and fourteen after it, at irregular intervals, taking advantage of
breaks in the clouds. -The direction of a parallel of declination was jidicated by the image of g thread
so adjusted before the eclipse that a solar spot might be seen as, moving z'\Iop'g the thread during the

“transit. Mr, Fitz operated the équatorial and timed the pictures. Aw attempt was made by meéans of

an ordifary camera to secure an impression during the mowentary appearance of a portion of the co- -

‘rona. * The time of the first contact was noted by Mr. Schott, who was apprised by a pistol ﬁ;‘éd bya

memberof the English pazty, (the report by pre-concert,) indicating that Mr. Lockyer had alreagly spec- *

troscopically noted the approach of the moon’s limb over the solar chromosphere. The denseé clouds

which came from the direction of Mount Etna and to the west of it defeated all attempts at observ.
ing the times of the inner contacts, and of the last coutact. Mr. Schott, however, saw {hrough a
rift ip the clouds a part of the corona to the northward and eastward of .the sun’s center forabont
three seconds, It appeared in sharp outline, nearly concentric with the moon’s limb, of white, silvery
light, extending, by estimation, to about one-third of the moonw’s radius. Tlhe light tint of orange-
yellow, usually accompanying total eclipses, was seen about the southern and eastern horizon.’; The
first contact, or beginning of the eclipse, as j)i‘u(l\icted from-data in the Awerican Ephemeris; was
only three and nine-tenths seconds earlier than the time actually noted in observing at Catania.

My own’'station was about three miles north of Catania, at the villa of the Murquisﬁd‘f? Sau

~ Giulidno, whose obliging courtesy is a subject of gratefal remembrance. -There the woathey was’
‘more favorable than at the eity, and afforded a full view of the corona; the stady of wiiel was

made a specjal object.  Mr. C. S. Peirce observed with a polariscope gnd. obtained gopgl.yg$3111ts.

Mrs. C. S. Peiree was successful in drawing the corona, and distinetly recognized the darkirifts

which have become the subject of discussion, and which were phetographed by Mr. Brothars, of
the British panty, at another station. Farthernorth were stationed Bvt. Brig. Gen. H. L. Abbott,
United States Engineers, Professor Roscoe, of England, and Signor Amerigo de Schio, Dr. Vogel, of
Berlin, and others.  Their object was to observe the phenomena of the eclipse at the greatest possible

height on the soutbern slope of Mount Etua, for comparison with similar observations taken at

stations near the sea-level. It is much to be regretted that this party was overtaken by a snow-
storm, which obscured the sky, and obliged them to descond during the time of ‘the eclipse. B

A few miles to the westward and northward of Catinid, at one of the trigonometrical signals
on the western peak of Monte Rossi, Dr. C. I, F. Peters, of Hawilton College, Clinton, N.. Y., -
and Sub-Assistant W, Eimbeck, selected a position for observing 'the eclipse. Dr. Peters had a,

AN .
‘ - . T s . o~

NP
N,

S




'
H
3
A
N
5

%

12 - REPORT OF THE SUPERINTENDENT OF

spectroscopic apparatus, and Mr. Eimbeck a comet-seeker. This party, 51\18(;, I-m(: utnfz*;;omlbllci
V ( i i " the last contact—the last
suceeeded i imes of the first contact and of the last co
weather, but suceeeded in noting the th [ the Jas tact—| !
tb1:0ug1; thick haze. The interior contacts -were lost on account of a passing l‘uul bt(_)l m. Mr,
Eimbeck also assigted Mr. Schott in recording transits and other obtxumt.lons at fmt u?m | ear
Professor J. C. Watson, of Aun Arbor, Mich., oceupied a station on the 1|)1g1| glonnv(\ 1‘[19‘1
o : > . . " Alir T .XS‘(, . atson
Carlentini. The wedlther there was favorable during the time of totality. 1,101]L 15 ;l]]ue‘--s "
made observations which resulted in two colored drawings of the corona, of unrivaled fu . s o
detail and accuracy. Dr. T. W. Parsons, at Syracuse, also made an elaborate colored represent:
< « ’ [2 g . - -
tion of ‘the eclipse. . o " .
It will thus be seen that my party in Sicily were distributed to the nor th of the t; .'u,lt\ of \vtot'l‘i
| ' i arty fr ited States Navy
eclipse, while stations to the south of it were occupied Ly the party f_xom the United bt; (; .:: e
Obwer\z'ltorv Stations on the central line were occupied by the ltalian astronomers, inciuting
o « - ’ - »
hi, Professor Cacciatore, : hers. :

Padre Secchi, Professor Cacciatore, and ot . . ‘ ' . e
A detailed account of the results of observations will be found in the Appendix No. 16 0
report of 1870, . ‘ e A

: I take this opportunity to mention the kindness of Henry Suter, esq., Her Brltanm: Mf Jejszq
vice-consul at Lavissa and Volo, who, when it was contemplated to’ §(*11d a p(utg‘ (; J{L erui;'

afforded every facility for the prosecution of inquiries; and was in. readiness to assist fur s
. .
i cpedi eupy ion near that city.
it had been expedient to occupy a station ¥ . N o .
The ceneral charge of the observations to De made in Spain was assigned to'T ;oft;s(s}m Jom&})
" diree : servatory, O¢ i fass., wi ssistant George W.
Winlock, director of Harvard College Observatory, Cambridge, Mass., with A g
: ’ Coast Survey, as executive officer. . _ o o
Dty £ ers ited States was organized early in October, 1870.
The party of eleven persons from the United St g y ohe, 1570
) . B . . 3 >
Near]y all were scientific observers, and had been so engaged during the total eclipse in August,
« 4 ! ]
o 2 one Spark . ined the expedition at Jerez, and it is highly gratify-
Two English and one Spalish observer joined the expedition a erez, &1 ) th bb s
ine that notwithstanding the unfavorable weather on the day of the echpse, most of the obse

E=4
were quite successful. o o A
' Igbeino‘ desirable to obtain as far as practicable in advance, lIlfOlmﬂtl()ll)l in ieg;'ardlto t}:i

ogic diti ' wi limitoe of ain, Assistant Dean, before leaving
i v climito of Southern Spain, ; ,
meteorological conditions of the winter ‘ 3 A D i for
] watisties which proved of much value in selecting the locality 1n idp:
Tneland, collected statistics which proved . e lu selecting th i ain f
obsbex:vin;z the eclipse.” Mr. Dean was cordially agsisted in his inqries by the Astronomer Roy al,
be Roy stronomical Society.
and Dby several members of the-Royal As . ‘ . ] ‘
o I’hx;ot‘es'so‘x‘ Winlock, Capt. O. H. Ernst, of the United States Engineers, Professor C. A. lounig,
L 1] . . . ¢ ' . ‘ . ‘ o
Professor S. P. Langley, Professor Edward C. Pickering, and several other mol.mbexl.;; oith;e e:xpdetl ]le
ailed from New | i s and reac about the mide

ion, sai k ‘ool early.in November and reached Loudon ¢
tion. sailed from New York for Liverjpoo ' ac n o . iddle
of t:h:l‘t month, Most of the instruments’ and equipments were reshipped at Liverpool for Gibral

¢ dds o D

* 3, S ¥ » ey e e 3 )1
* . tar, arriving at the latter port near the close of November, and from thence were forwarded ly
/ ? N 2 ;

stecamer to (}adiz.

The information.obtained from commanders and chief officers of steamers plying Detween .. .

. - the
Eneland and Mediterranean ports, in regard -to probabilities lot ngth'er, W éls c(;l:lhiL gxuuz)fbgt’tte
o , LW resi i ain. Comparis state-
i : ‘ho had long resided in Southern iSpain. ‘
observations of other gentlemen, w ho g i o Spa C : at
ments showed that the prospect for fair weather on the day of the eclipse might be hoped for'ab
oints on or near the Atlantic Qouat. o , L ' .
’ The geographical position of Jerez being favorable, with good facilities for trfm?)m t{)luox‘nvigy‘
railroad fronf Cadiz,'l’rot'essof Winlock decided to make the necessary arrangements for observing
the eclipse near that place. , ' ' . . ‘
Th(la princif)ul station was located about a mile northeasterly from th]e m_tl_\ ; 11111':111 olli:adfrgzg
Ut ' Messrs. Ric vi d brethier. These gentlemen placed their groulds <
belonging to Messrs. Richard H. Davies an : ntle , F gron ,
buil'diz;wf at the disposal of the expedition, and their constan tmtlland generous hospitality to al
® ‘ - J . 1
‘ i ir stay Z atefully acknowledged.
the observers during their stay at Jerez is gratett ) o
- Some delay \’u: experienced in obtaining lamber and other mute‘n_als, but all dxﬁulz)ultl‘es ;iv";e[ll":
readily met. On the 16th of December the instruments were in position, and good observa
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for time and latitude were made by Assistant Dean and Captain Ernst, assisted by Mr. Henry
Gaunett, of Harvard College Observatory. T
These observations were repeated on several favorable nights, immediately preceding the day
of the eclipse, at which date the latitnde and local time at the eclipée station had been well .
determined, completing the necessary arrangements for observing the phencmena, :
The day preceding the eclipse was unusunally pleasant, but about midnight clouds began to
cover the sky, and in a few hours the rain fell rapidly, with a strong wind from the southwest,
The prospects for success on the morning of the 22d of December were exceedingly doubtful; -
nevertheless, each ohserver continued to perfect his arrangements, oping that before the beginning’
of the eclipse the clouds would open, aud give an gpportunity to all to complete the observations
so earnestly desired. These hopes were jn the main realized.. The time of the «first contact” was
successfully recorded by Assistant Dean, and a few seconds later the photographer of ‘the expedi-
tion, Mr. O. H. Willard, of Philadelphia, obtained a good photograph of the sun. During the
progress of the eclipse Mr. Willard, with the assistance of Mr. J. Mahoney, took fourteen photo-
graphs of the eclipse, one of them exhibiting very satisfactorily the coronal structure during
totality. The equatorial telescope used by the' photographer has a. focal length of about seven
feet, with an aperture of six and a half inches, corrected for actinic rays. This- instrumentrand
several others for the service were furnished by Professor Winloek. The photographic telescope
used by Mr. Gannett had a focal length of about thirty-five feet, with an aperture of four inches.
This telescope was firmly adjusted in a horizontal position, receiving the solar rays from a movable
heliostat near the objective. Mr. Gaunett obtained five photographs in the course of the eclipse,
but owing to partial.obscuration Ly clouds they were not entirely satistactory.
The time at which each pf‘ﬁ@pgmph was talen was recorded by the chrounograph. -
Spectroscopic observations upon the sun were made by Professor Winlock with two prisms,
attached to a five and .a half inch achromatic telescope. Professor Winlock had devised a very
complete apparatus for recording the positious of the lines.seen in the spectroscope as rapidly as
the observer could point upon them, and with a precision equal to measurements with a microme-
ter. Before leaving America, each spectroscope for use in Spain was provided with this apparatus,

. which, consisted essentially of a steel point or graver, movable by a micrometer-screw, so that in

pointing upon any line seen iu the spectroscope the exact position of the liwe would be recorded
upon a small silver plate; when the observer. pressed the graver Key. Professor Winlock observed
a faint continuous spectrum, without dark lines. Of the bright lines, e 1
,fKirchoﬁ‘, 1474, which was seen in all the speetroscopes.

-

nost counspicuous was

Professor Young, of Hanover, N. H., used a new spegtroscope, recently designed by him, and
copgtructed by Messrs. Alvan Clark & Sons, of Cambridgeport, Mass. It has a train of six prisms of
he%‘y;ﬁint glass, each two and one-fourth inches bigh, and having a refracting angle of fifty-five de-
grees, Aseventh half-prismiollows,on the back of which is cemented a right-angled prism, by which,
after two total reflections, the light is sent back through the uppi\;‘\]_mrt; of the same train of prismns
until it reaches the observing telescope. A description of this instrument has been published by
Professor Young in our seientific journals. ' '

With this spectroscope attached to the Dartmouth €ollege -equatorial, having a foeal length of
nine feet, and aperture of six and a half inches, Professor Young was enabled to wateh the oceul.
tations of the protuberances, and announce the approach of the moon several seconds beforé the
“first contact.” With the slit of the spectroscope placed tangentialiy at the moment of obscura-
tion, the field of the instrument was filled with bright lines. - .

Mr. Pye, a young gentleman who assisted Professor Youug, saw this with a spectroscope of
one prisn. ‘ '

Mr. Abbay, of Wadham College, Oxford, also observed with a spectroscope, and his results
were soon after published in the Euglish journals, .
Professor Langley, of "Allegheny, Pa., observed the structure of the corona with a grand
achromatic of four inches aperture, and a power of about one hundred and fifty. He reports that,
on the closest scrutiny of the part nearest the sun, nothing was seen but a nearly unitorm diffused
light, except that one dark ray in'the field was noticed to be absolutely straight, and nearly radial.
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Geodcttc connectwn.—The triangulation across Mw Hawmpshire, which was commenced last year,
“ has been continued during the present season by Prof, E. T. Quimby. As before stated, the
main object of this work is %9 connect the survey of Lake amplam with that of the, coast, and

. incidentally «to supply points as. sanctioned by Congress for~the geological and topographical

/ operations-that may be undertaken in future by the State. The last-mentioned part of the service
has been greatly simplified by the wise and liberal action of the State legml(tturc Meution was
made in my last annual report of a plan proposed for indueing the several towns in New Hamp-

‘ shire to erect, at their own expense, the- tertiary signals requisite for the local survey. Recently,

that plan has been much enlarged. Through the representations of Professor Qunﬁbv showing the

{  value of nifuerousavell- established geographical positions for the fature construction of a map of

| the State, the legislature passed an act, which was approved by the governor July 3, 1872, author-

, izing the assist@ut in charge of trnu"ulatlon on the part of the Coast: Survey  to set such signals as

' may be necessary, at an expense not to exceed $20, in any town or city of the St‘Lte, and to draw
upon the State trdasurer for the sums so expended.”

. This prompt acceptance of the pohcy of Congress, on foreswht of the benefit whlch must follow
. ps well to each State of the Union as to the public service and its economieal administration, will
“serye as an example to induce other States to co-operate with the General Gov ermment in awork of
such vast importance as laying in time the sure foundation for an accurate map of our country.
Professor Quimby resumed field-work on the 1st of May, and devoted some weeks to reconnais-
sance and to the erection of signals for the ‘extension of quadrllater'ﬂs in the direction of Lake
Champlain, and of others to include important points in the State. .
\ . The weasurement of angles was ¢ommenced on the 1st of June at Monadnocl\, one of the
\' " primary stations which was occupied in the survey of the coast. 'Work was continued at all favor-
! " . able intervals, Tn regard to progress at that time, Pro fessor Quimby reports, ¢ The month of Juneo
, was very unfavorable, with starcely more than a day in a week of, good observing-weather. In

e July and August, the weather was more ﬂwonble but btlu the mmyzdays were about equal in

- namber to the fair ones.” , . :

Field-work- was -continued until the 1st of September The follo ving thtistics reswlt from

. / operations conducted while occupying as stations Monadnock, Uukonoo%’mc, Rattlesnake, Stewart’s

‘ Peak, and Mount Kearsarge. Angular measuwmenta _were um(le with a ten- mch and’ witli @
twenty-four-inch theodolite.

-
\ .

v Angles obsetved ......... et AU L. .. 32,

' Vertical angles measured ..~ .............. Ceeaes e ieeaan L
Directions noted by theodolite................. A e e e 123
Number of observations...... P R e, 4,150

Forty-one stations were determined in position. The expense of erectm«r twenty- ong tertmry
signals was paid by the State of New Hampshire.

Hydrography of George’s Bank.—Commander John A, Howell, U. S, N Assistant Coast Survey,
after the completion of hydrographic service, which will be mentioned under the head of Section
V1, and of repairs requsite on the steamer A. D. Bache, took up soundings in this scction in
August. The following are extracts from his report at the end of the seqson : >

«“On the 22d of Angust, we anchored in 8 fathoms on George's Shoal, off the coast of Mass"tchu
setts, intending to observe the currents, arthick fog preventing other opemtlons.” ' ’

¢« The hand-log (a large grating) was thrown every half-hoyr, the shlp’a"head being at each time
noted. In twelve hours and a half, the vessel had swung gice about her anchor. During this time,

s there was no stack water, the velocity of the tide being ndt less than one knot. The motion of the

intervals, unequal tide-rips moved up against the current, and these passing slowly from aft forward

vessel would shear about. The rips passed ahead, disappeared gradually, and the\current ’igzun
dimipnished. Several tide-rips were frequently in sight at the same time, the appmmnce being like
¢hat of agentle swell breaking in very shallow water. The surface of the sea was wlnterand broken,
and the noise, like that of breakers, was audxb]e at o great distance.”

S8hip’s head was uniform, passing from east through south to west, north, and east again, At”

temporarily augmented the velocity of the current sometimes to 23 knots, and as a consequence the.

“

-
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