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INTRODFC'1'ION.

Temperature ha.s long been recognized as haYiug flU important intlueuce upon Hw general

movements of :fishes, and especially of those species that migrate pcdmlicall.r from oue region to
another. The salmon, sbad, and alewives asccI1d tho rivers in the spring, awl at about tbe same

time large schools of mackerel and menhaden approach the coast from the dirrdioll of the Gulf
Stream, and, to some extent at least, work northward as the season :l(}\'alH.'·m;. Col1 am abundant.
near sbore only during the colder months, while lobsters retreat into dcept,r water at the begin·
ning of winter, and return again in the spring. 'Vhatcver rna,.,· be the itlJJlellill~ power lhat

incites these and other speoies t.o change their gronnus at stated llcrioul:i, whether the Heces"if,Y of

seeking new sources of food or more congenial water!' for tho purposes of l)rel'(lill~, it. Las gcrH'r·
ally been observed that their migrations coincide more or less closely with ecrtaiu ehau,g-cs in
temperature, and the latter, therefore, appears to exert a controlling or l'('strainiug intl,nence UpOll

their movements. Until recently, however, very little has been }Jublished respectiug' the precise

relations of temperature to .fish mi«rations, and the subject is but little untlprs!ood.

In a history of the menhaden, published in 1879,· Mr. G. Brown Goode discusses the water
temperatures taken at several stations aloug the Atlantic coast of the United States for a period
of three years, in connection with such iuformation liS was then obtainable resllecting the move
ments of menhaden during their spring migrations. In prefacing this subject, Mr. Goode remalks

that "the date of the earliest appearance of the schools of menhaden at an.y t::"ivcu point upon
the coast corresponds very closely with tha.t of the arrival of seup, shad, blneDsll, and other of
tbe non·resideut species. It depends primarily upon the temperature of the water, [and the
depaI'ture of the schoolsJ is regulated by' the same Cll-llSes. At the approach of 8ettled warm

wealher the schools make their appearance in the coast waters. They remain in the bays and

near the ahores until they are warned away by the breath of coming winter. The date of their
appearance is earlier in the mom southern waters, and the length of their sojourn longer. It is
manifesUy impracticable [from the data he then possessetlJ to give anything but approximate
dates to indicate tbe time of their movements. In fact, the comparison of two localities, distant

apart 100 or 200 miles, wonld indicate very Iitt.le. Wben wider ranges are compared there

becomes perceptible B proportion jn the relations of the general avera.ges. Tbere is always It

balance in favOT 01 eaTli~r anivals at the more> SQuthe,ru looaliti~ Thus it b~lIlel', 1\.}}1\are.nt

-The Na,tu.ra1alld E<lollomioa! HiStory of the American Menhaden, by G. Brown Oo04e. U. S. CommillflioD of
Fi&b.MldF~. ~oft~ Com.miMion~T Wt 18'1, Al'pendb; A., &29 PI>-, 31 Jl"lst~. Wa.hingt.Gn, l8'W.
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that tlIe first /SelIool" uppear ill Ollesapeake Bay ill March l1IHIApril, on tlIe COa:>t of New Jense;y
ill Aprilalld early May. and on thlO south coast of New England in late April a.nd May, off Cup<;
.Ano about the middle of May, and. in the Gulf of Maine about the latter part of May amI the
fir;t of .fune. Returning, they leave Maine in [ate September and OctolJeq lllassachu<;ctts in
October, November, and December; Long Island Sound and vicinity in November and DecernbcT;
Ohesapeake Bay in December, and Cape IIat;teru.'l in Jannary. Farther to the souih they app~ar

to remain more or less constantly thronghout the year."
In his concluding remarks the same writer states that" these facts [which he sets fOl'th ill

cOlilliderallle uetail] uI,pear to indicate that uudcr oriliuar~' circumstances the menhaueu prefers a
temperature of 600 to 700 Fahrenheit. 'Vhen the rising temperature of flpring has lla!'lsed the
limit of noo to IHo, the :fish are certain to appear, and when the fillling temperature of autumn
reachea that point, their departure is equally sure, thongh 11 few individuals may linger iu watera
Dot congenial to thelli, The opposite limit seems to I.m markeu by the line of 800 or IJcrbaps 75°.
All easterly or northerly wind, lowering temponll'ily the snrf;1('.{\ temperature, causes the school:;
to sink below the sUI'fare, Tlle chill of night, also orh'es tlJclil doWl]' The:-o cODt'JusioDS am Dot
to be rcgardc,l as final. The movement!! of the fislI auout Cape lIattems are very puzzling, and

need to be interpreted. lJ~" a series of careful teml'er,ature observn.tious."
More recently similar comparisons of wate,' temperaturl's Lave bel'-n llllu.le hy Col. i>larl;lmll

McDona.ld with resvect to the sLJad amI liver uerring,; 01" ale\vin,.'l," tlJe observations lle mukea
nse of being relath'c]y more e;x:tensi YO thaD w:ts tIlt' NtSp. ill .:\11-. GOOt] e's stlHlil'8 of tlw menhadeu.
His obselTations are restrictetl to the Uhcsapeake Bll.)' regioll, with special referencc to tbe Poto·
lUac Uiver, alld afe accompanied b;r instrllctive diagrams, on whieh the relatiolls of temperatnre h)

the allundaoce of the two species of herrhlg and the "lad lIfC graphically represented.
His final conclusions are as follows: (, 'l'le diagram showillg tluctuations of wat-er temperature

in the Chesapeake Bay regioll fnrnisbC'fl ver.r interesting and suggestive data 'for discussioll.
During the wiuter months the water temperatnres on the ocean plateau, outside of the capes, is
higher tl1an [hat of CbegapCllkc Ba"Y or rIle Potomac River. The latter part of February or earl~,

in Marth the tcmperature of the bay waters rises above that of the ot.:ean waters outside. Coincident
witlJ tbis tbe shad make tlJeir appeanlDce in the ObeMpe:tke awl ~lre taken in the pounds wlieh
are act in salt-water ",long the shores of tht\ bar. About the fin,t of April the temperature of tite
water in the PotomlU~River rises above the temperature of U.te water in the bay. Coincident with
this is the beginning of tbeshad seal!lon in the river. The lesson taught llythe diagram is that shad

do not enter our rivers to spawn until the temperature of the river water8 is higher than that of the
salt·~aterfrom which tIle)' come. Should tle watefS of either the Potomac or Susquehanna cantinua
during the season at a lower temperature tltan those of ,the bay, we wonld llQve no run either of
sball 01' glut berring during the seasoll."

Our object in prefacing this introduction with the above extracts from two of the most

iml)Octant contributions on the subject of water temperatures in tlleir remtion to the migration
of fish(ls, has been to give a practical illustratiun of the great value of such stndies, which ha:fe

been strangely neglecied by investigators. With respect to the oceanic Bpeciel'lJ them are,ot'
necessit)" many difficulties, some of them insurmountable, in the way of obtaining observations,
as permanent stations for tha.t purpose must be loca.ted mostly on or very near the coaJAt,while

the larger schools of fishes often remaJ.n 150me distance from the land. River stations forobserv-

• The 8had-G1lfpe-a lapidiseilllG, by Ma.rshllll McDonald. Th& FlllhtlrlM and Fish&ry Indmrtrice of tb& UnltM
States, by GeorJil:e Brown Goode aud a. 1ItalJ'of MIIoclatea. BootioD 1: N ntura! HII9'tm'y of Aql1atio AntmaIs, pp. 594-4lO7,
plata In", 2ll>. WaehingtOJ1, 1884. .AltMI in Report Unit,ed Stattl8 OunllIlill!lioner of Fillb MId Fi8berlflfl. fOT 18B3{1B86),
1'.1004, pI. 1.
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ing water temlleratureEl conjointly with the migra.tious of fishes can 00 readily e£tahliBhed, and
excellent opportunities for good work in this direction are afforded by all the larger rivers of our
country.

•'the practical value 8S well as scientific importance of investigations of this character, in tbeir
he3ring llpon many of our most extensive sea aml inland fisheries, has been full,Y recognized bJ
the U. S. Fish GmnmiBeioncr, and in 3,11 the e:splorati(lDl> carried on unu\'1' his dire-cbon the

observation of water temperatures has been made il conspicuous feature. Unfortunately, the

field work of the Fish Commission is, necessarily, limited to a eomparativel.r l!hort season in each
year, during which operations hay£"~ for the most part, been confined within narrow areas. {~hallg

iug more or less from yeaI;. to year, or IJave bt~en extended irregubrly from !llue(\ to place, depend.
ent upon the. movement!'! of ...be Btearners, The temperature o\lservatiolli:\ llla,le hy tlH'\ COmmil<f;ion

do not, therefore, form continuQus fleries sufficielltl~- comllJete ill tl.lelUseh:es for detu.llpu eoml.lari
!lOll with the movement~ of fishes during all f'lltire ReagOn of their migraHolls, In order to supple

ment and estend tbis class of invci:ltigations with ref'lrl'nce to the 8\lrfaec watNs and sarface
schooling fishes, the co· operation of the U. S, Light-TIonse Board alii} U. S. Sigmtl SCl'yire was

obtained j and for a Ilumb(.'r' of ;years pa.st continuous sel'ies of obser\'atiom; ha'i't' been tal,en :;It

some ailtt~, atatiou!;l belongil\g to these two iW-r~ice!'>, distribut"d alGog HI(' Nltir(' Atl.'\\1\ k', lind

Gulf coasts of the Uuiteu Sta,teB frOIn Eastern Maine to Southern Tes:a,o;;.
In tbis report we hn,e given tile temperature l'e!;ults of the light-holl~esrat-jows (1111;\'1 I't'I-'l.;r-v

iug those of tbo Fi5h Oommission and Signal Service for a future one. Most of the light-house

Iltations form a series wbich can well be considered apart frOID the others, aU of tue- statiolls 11e1'C

indllded being located ()D elipOsct\ portions of t,h~ c(\a~t1 wbUe those of tho Sigual Ser\'il~e arc

mostly sitnated in inclosed ba.yB or harbors. A few of the light stations are, however. ill .,imilal'
sitnatioDs to those of tilt' Signal Service and will be cOllsidered with them. Before describing tbe

poSit,iOlls aud relations of tlle stationM, it may be best to note briefly the cuaracter of observations
requited for applicatioll to the problem of fish migl'ations.

While general temperature results are of moch interest, it is evident that they are totally

illudequaoo to e::;:l,lain tlH.', varsing IDQyement8 of fishes. The chang~!', in temperature frow day
to rlay and from seasou to SOO8on lUust he studied in great detail in order to ascertain tbeir pre

cise influence in regulating the arrival, progress, aud departure of' the schools. If muckerol

uPllelJ.r at au earlier date in one :year tban in another, is that earlier appearance accompanied by

a more rapid rise in tempemture' If more abunda,nt or more Widely distributed during onc season

than allfither, is it due to warmer tempe-mtores covering a. wider a1'oo, than mmal, or to other
eauSes' Answers to the"e questions are to be sought in a better understanding of tlle ('ouditions
of temperature along our coast, although it cannot be denied that other subjects, such as the dis
tribution and abundance of food, and the influence of the winds find currents, Deed to be con·

sidered in the S/l-me connection. In order to make this precise study of the temperatures it is
n~$a,ry to establish llUmeroUS stations at BucceBBive points along the course followed by thE:J
fiShes in their migra.tions. Theae sta.tions should be located a.t s. Bufficient distance from the coast
to ue beyond the intloence of local conditions, and at such an ideal series of observing lX>8ts tbe
deterwin"Uon of the relations of temperature to fish migrations would be simply a. question of
time, but unfortunately it is impossible to locate many such 8tations, and inferior ones bave to be

l'.\'llected to complete the senes. Observations should be made continuously throughollt each
Mason of migratiotl!:'. for tlev~l 8uOO0ssive· years, and by thia m~m~ many pa.rallel ll(\ri~", of
records would be obtained suitable for the work of cOlllpariwn.

In thie report we have to do only with the Sllrface tempenturt;. of the waters immediately

...
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bordering the coast, considered also in their relatio~s to the temperature of the air. The Ollt:;ide

light fltations selected for takiog the observatious are twenty·four in number, and represent the

entire eastern coast of the United States from Southern Florida to Eastern Maine. As enumer
ated and described below, it will be noticed ~hat some are light-ships anchored off the land, while

others are light-houses, situated on islands or OIl the main coast. ThOBe of the first elas!:> are

infinitely better located for temperature purposes than either of the others. At ruost of the

stations observations were begun as early as 1878, but prior to 1881 so many breaks occurred in

the records that it has been found inexpedient to make Ulse of any of the data I'elating to the first
three years. This mport, therefore, covers a lJeriod of oul~- fh'e ~-cars, from 1881 to 1885, inclu·

sive. Although the depthB fit the llitfl'reuj. stations val',\' greatly, raug!ng from a few feet to 18

fathollls, it was thought i1d'l"h;able to lJave the observations cover til~ bottom as well as the sur·

fac'e waters, but the former having l)eeu entirely neglected at lIearly every station, no refereuce is

made to bottom temperatures on the following pages.
The record blanks supplied to 1he light-house stations call for the followhlg observations:

Depth of water where tbe observations are taken, at wean low tide; time of observations, which

are to be made twice each dfly at tbe first high water and first low water after 7 a. ro.; tcmpera

tUrl\ of the water at the surface and at the bottom, and by exposing the thermometer in the open

air j uil'ection and force of the winu, ;md state of t.he sky at the time of taking the temperature

observations; occurrence anll uuratioi, of raill or snow i occurrence allli movements' of any kindtl of

fisb, singly or iu schools, cspecial1,v mCllh:H!l.m, llCrring, cou, mackerel, swordfish, horse-macl,erel,

bluefisll, &c" and also of seals or whales.

As the observations are taken at the first high water and first low water after 7 a. m., the",

are not made at the same time every day, but generally fall within the twelve bours follOWing 7

u. m., or between 7 a. m. and 7 p. ro. Should the time fol' taking the first observation come

.immediatel.y after 7 a. m" the second obscrvatiol.l would bemalle soon afternoon. As,in!.ioma

plaeos, there is considerable dimlHJllce between the temperature of the water at high tide a.IlIIlow
tide, this method of regulating the hoUl's ofobserYatiou appeared to aft'ord the most satisfactory

means of equalizing results. As elsewhere explained, tbe temperature observations were limited

at most stations to the surface water and the air. Observations respecting the direction llml

force of the wind, the state of the sk~' and the occurrenCe of rain were generally well kept, but

tbe opportuuities for observing the movements of fishes were not equally good at all stations, nor

was it to be expected that a constant outlook would be maintairwd by volunteer oh8erve:r:s Hlre-ady

burdened with other and more important dnties. Nevertheless many interesting and valuable

records were made in that line, although nothing of importance was learned respecting the regu
la.r migratory mO"l'"ements.

The thermometers emplo,Yed wore of two kind!>, both of which were especially designed for

taking water temperatures not ouly at the surface, but also in slight deptbs. During the first

few years the st.ations were supplied with the excellent pattern made for the Signal Service, and

kindly lent for the purpose. Tbeso tbermomewrs are inclosed in a stout bronze case, with suit·

able openings for the ent.rance of water, IIDd every instrument was carefully compared with a

standard before being sent out. From time to time the Signal Service thermometers have been

replaced b;\' a. DtlW and equally reliable pattern, made by Oharlt\8 Wilder, of Peterboro', N. H., for

this special kind of work, and at present all the light-house observations are taken· with these

instrnmoots. The tube is protect.ed in a cylindrical copper case, somewhat simil&l'in COIlatruCtion
to that of the Signal Service, but of larger size. All iD8troments areeomparedand none having

a large error are made use of. Oooaaionally, at some of the stations, when the regolatJ.on ther-
•
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momet(}r bas accid.entally lUX'n bl'()k(>n~ the {lbs(>nJ;ltiutl:~hitye be;:n oontiultoo bS means {If a lighl>

lWU$('; tbernrom-eter, or of one pUlX5hased at a IIdgbb<rrillg towu, pending the t~iJlt of <'0 lI\:'\f

ltJ!>tmwent, but ttl<:h instn!lCfl; hnse be<.>lJ (If .t'<t1'(> ~'Currenc€ and not libJJ to milke, 'm~' lllJp.(;·

l)lllble diffeJ:ence jn the ~,IHlrad('l'of HI<' H'<;:Qrdf\ for tlw i\uort I.WriOOill iJl\-oh'e\1.
While t1H~ light k~per81laYelHlt. heeH s~,\'.ialJy traiu('d in the methods of taking tempe:ratUl'0

vb~rvatioDs~ tllell' oHmttllr 1'Hm'1Js tc..tjf~- to their },igh grade of illtem~ue.t.' awl t" t.heir b'1'cat

:t&ll in {DlfiUing these ;.uhlitional dmie-s without extra cDmpelJsalio11. WI:' an" led to hdie'E- that

their rt~l)rd", I.lontiliu cowparatiwely fl:CW ~tiQM erMrs for which they ar(, direeU:l' rC"l'(}l\i>ihll",.

eXOOl)tilJ~ in th()f;c .()USflll whtell: will be expl~ljl}e<l h~rNl:fter; a.nd that, ill tilt! maitl~ their ob,~ery;t·

tiQue have teen cousciclll.iousl)'" n:uu1c nud fixe 11eserYil:.\g" ,)f c<m~iUemtioll, It:l~ al;.;o w<inllS vf

oowment that. w.exten~i,J2!nn nnd{lrtakiog <lit thi!5 8!JO>;1Id !In:te ~Il. fJ<'l.rried Oil ,succCil:sfuHr at ~()

HWe ilt.peIll;fl find with ~Q little friction.

At;>; alJ(n'~, ('splajtled~ detailed 1ernpenttnro ('lbser\'atl\m8 ratlwr tbilll gen\',ral ftsnlt8 are <'"f;dl

t)~ll for c.ompari;;lu!l jlJ ilfnclyillg tIl(> migratiQlHl vf t11f' .fi~Lel;, Fm tb:rt l'1'J)oon th~~ reiluetiollis ll!oUni

(1)l: iile lJw'ompanying charh. naye boolJ IIllHle for f:oWpJ:lTlltiwJy &llo:rt illt~r\.'31;;, ill!" cutin.' Je~u'

l;ciu~ dh-W",d ioto }wriVi18 of tell da~·s~ \Jae,b of wLlcb is f'qui \'alellt t(~ about IHw-tlJil'l1o{ ;I caltm

I]ar montu. A& tWQ I)l1~rY<ltij)nllare maJe t3aily~ tll(J lllC<lU of ead.l tell uaJ"~ irs Lle-rherl from t W!\Ht;r

ol)l;cl','atJol-J<o.t and smaH erl'flr", lir~ tlwre,1)y pnUlticaHy eli.Jl1itl;'!,t~l. Eat'll l>tatiolJ is :rl?~:r(\"t'nteAlhy

a (,hart 1m wlJidl tlw it'll·day H\CfHHl of fllll'fUC",·wutct temperutul'('!j Uft: givt'u fO.l· math 1.>1' tlw fin:

y(t;lr", from 1851 to 11'85; judu~in', Ulld thl: ail' te-uqwratlll'eS 1J:om J8S1 to 18B:J, illdn"jye. The

llIethOil of tepTN.Cllting Hw ielllp{fflltllTes is hy curves connrctillg the ti'u·ilaJ perjod~las (>::>:},laillt:ll

Dll the charts. At tim .":tnHolls north (.f Cap", Blltteral> there were fr£'<:Jucnt io(hea.tiQD8 of cMde!;8

nhi'Yt:r\'iltion during <:'xCet'.tUllgl)· cold wen.ther tll the ffio»th.., of January alUI Fl;?bnluJ, the ther

llHIllH',tet, at times, l)(it l",inlt r(:all (j ui~kl.v (.'f!(rugh after it. !Jilt' lKx'u w'ithdraw!! from Uk w~Jt(·l'

As :-.u<;u r6ac1itlg8 WQBld tl'HwiI'l'lItly aff't;r;l l~ !UW'i:-l' ll:l~nll tt'mpt-'ratur~ tlWtl til{> ,wtual! it Ii,,;;.: lw,n:c

l1€emetl be~t tv omit tlw l'\'cords fot thoBV, two mOlltlis. at t.\w {lortli(;fll l"ta.timl(;. At C;(ll<l". (If 11.1e

Rlwroi! l>\tathms tbe \)bl>\(-t"\'atk1l,', ll.lw show tlJ~ f;-j}'ects uf loc,l: illlluiJJcl>i\ Whkh n'lld"r them ill'l]'.-

plh'ahl(! tt) th~ 0ilen watNs of the enast; btlt spel::ial /JlJ}lans.tiQu of till).">!" J,1,lat,iOllS is m:;Hle furthl)l' !Ill.

In additiun to the charts of ten-d&y m~UllS, tbere al'~ afro ~~'YNt iwthermal ebart" lHl wlJkk
(,hu tempc:tl1tme ob8~rvutions lit all the ~tatiDns uri) a~mhinell. 'ill ol'llel' HI afford mQre C<:>UYt..'lriellt

mean,,! uf oolllparlooll. Five of tlW$l:l- clH1:l'ts rept<'Sl:'llt the &I'l}an~k r(';Jl't> irom 18tH to 1&;.), iudll"

8ive j II sixtv; th.., mean", of tUll Slim~ fi"e J t:'llt:~; ,mtI the tiual {mL t ht' l'{'t<1ti{ln,~ of the air hot uCl'ms
to the £\l.l:rfaoo iootherrn",. Ttw, t/Y.rtll(w!Us Rfe plotted fin ;;wery 50 ;;If W<1lII!ora.tUl'C, 'Pahrttlht'it, fn.\UJ.
,flY'- to 800, (U(111181 V€. The lBOthv,rm (If 3Jo It, OC(',!lI'f( (luIS at tlw (lO,t1tt'l'lI ilta thH1S~ and nl~n' tHai uJ:;

in the lll{lrtths (JC JatHI.u,c,Y and l'€brll3.t.r, th~_ rvoonh fm' which h;ln" !lnt Ltdl u&(,d. Tlw'.n'lti!>('

hilS refrained from drawing a.ny ooncllll,iolll" from the t{,mll\<I",lture result8 pn'sit.uted ill tlJi:; l"p0rt~

u,lltl hi$ rerua,t'~~ 01) the f",lll)\';illg pag~s l\tt'l fII0"O? confined to 11IJtniblug the statiom': :lUll iut1i.cat·

iug 56me of tar. tlJain feAtu~ with re:ipect tv the temrwratum 1:U1Y\!1\ ~llil tlit' iM}thcrms. TI,o
Fahrel.lbeit ~cllie of tl",D111t'l'ature:s bay; \)",("1) ex(:lllsi"ely Hi,N1 bl-,tll in mahiug till: ob;;I.'\l"\'atioUi and ill.
tlw. cow;truotivn of thl} charts>

The Wl}l'k: of f€ducillg the llitl;,lIJ' 0 bservatiau$ .tJ.) tmHla.r meatl!> IHld of tll;t!;.iu g tile <Jrig-jUll!

Illottings.of tMl.'.ame bM bClOn ulJnf> uy 11\\08 1\1,.r. Rathb,m, 'wuH~ tl.H: wrltet ie l'~\:Il)Glli'li\J\1;J f~lf

t-h{) complltation\') fOt'1 and tbe plottinb'lJ of, the i$lit\JN'lU~. Thi {'h~ll'tll Wl't'~ preparell for\l-ngnl~

illg by MI". O.]L Go:rham.

!ff:C ni-l.l

•
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EN"UMERA1'lON AND BRIEF DESCRIPTIO::VS OF TIlE STATIONS.

TlHl lighthonsl's and light·ships selected as temperature statiolls numbered thirt·:v·su in all,

distributed atiutcrvuls along the eastern CO<l.8t of the United States, from Petit Mamm Island in
Eastern Maine, to the Tortugas Beeu. in Sontheru Florida. As explained before, twenty-six of these
"tations wereloeated off sbore, or on exposed portions of the coast, and the remainder in more or
less inclosed bass, sounds, itu(llmrbor:::;. 'I'he outside stations are alone eonsidered in tbis report.

and of this class the two following have been omitted, reducing the number to tweuty-four. The

observatious were eOlltillued for so short a period at :Minot?s Ledge light·house, in Massachusetts
Ba,r, that it was Ileemed incx})f'dieIlt, to make nse of t,hem; and the mearus for Race Point light
huusc, at. the northeru extremity ofCllpe Cod, show such extreme variations within short periods,
due probably ill part to the vel'S grarlualls sloping shore in front of the light, as to render their
vallIe qll(Jl;tionable Hl1W further eXilUljU.1tioll can bo made.

The outside statiolls differ willel." in the character of their surroundings; and therefore do uot
aflord the meallf:\ of obtaining observations of equal value reHpecting- the open waters along the
coast. Ton are ligllt·ships, anchored off ,,!.lore, ill deptbs of 5 to 18 fathoms, and cOIlsequently pos·
sessing unusual advantages for the tn-kin g of ocean temperatures; nine ar~ located on small islauds
or reefs, mQre or less widely separate<l from the mainland; and five are situated on the shore of

the maiuland Of Ill! farge islands, tbe last, as a rule, forming the least desirable stations of the
series. SOlne of those ~tat.iolls situated on small islands or reefs a Iso show considerable variation s
of temperature due to local influences, as de~cribed further 011.

The arrltllgement of stations followed in this report is genemlly from soutll to north, this order
aWording the most natural sequence for compaJ:ing the different ranges of temperature [n sucnes

sin> latitudes. The locations and g'l'ne,rn( eharnc~eri!ltic~ of the stations are as follows: ..

THE l'LORlDA lmE}'S,

lJr!l T"rl~!latJ UgM·h"""e.-Lu<.!a.t ed Oil th~ lVe~tert1 island of the Tortuga~J at the DOU thwestern {'xtr<tlllity of t h"
}'I<:>ridll. ReefH, The light-house is situated OD the eRiltern side of Loggerhead Key (or island), whieh is bord<tl'ed. by a
channel hoving depths of 10 10 12 fathoms and occupied by strong tidftl {)urrenta. The surface taroperntnre ob8erva
tiOOB were token whl1w the water i6 ollIy I) feet deep, aud s~ow· indicatioDs of local infllJence~, which render thew
mOrel or lees tlllsat,iefllclory with roopect to th", open witters surrounding the r"'efjj.

Car!f~fQ.,.f Reef Ilght.hQuBe.-Locateu near the northelt8tern end of the ]'lorida Roo's, about 158 miles from the
Dl)' Tortugas light-bouae, and on the onttlJ' side of CarY8fort R<lef. Depths of 50 f90thom8 OCCUl within 2 mil{'8 of
the light. 01)servation8 Wi)M ta.ken in a. depth of only 3 feet, but evidently ill a more ~J:prnled pOsition thall at the
'rortug~ ~tation, 8S the effecle of local inflneuce8 are le8s apparent in the 8!ll'faoo temperature records,

Fowey Roeh ligkt·ki>luc.-Looaku on the <lIlter eJge of Fowey Rocks, at the northea.st<tm eJ:tremity of the Florida
R"..,fs, and 23 miles fl'om CarY8furt Reef, The 100-fathotll curve 18 di8tant about ~* miles. The depth of water at the
plD.(lo of ob81,rvation jg fi feet" and the water temperature recol'ds compare favorably with thOle of Cnrysfort Reef,
indicating a similar eXposure,

SOUTil CA.ROWNA,

Marlin'~ InalUlry Ug4t-ahip,~Anchoredin 9 fathoms of water, about 8i mili)s from land, off the entra.nee to Port
Roytll Bounu; distant about 390 milea from Fowey Hocks light-houlIe,

RaUlt3nako Shoal ligltl.,llip.-AllChored in r; f~thom8 of water, abont 5 miles oft' land, just north of the llD.tranoe
10 Chorl~8ton Karbor, and f11,ollt 56 milM from Marlin's Indnstry light-ship.

NORTH CAlIOLlNA.

Frying Pa.. Shoala ligkl-,],ip.-Auchored in 10 fat·homs of water, :tbout 17 miles eouth.mat of Cape Fear, and
about. 108 miles from RatUelnake Shoallight-llbip.

CII~ JAJOkoUI Hghf-hO_.-Located (In the outer shore, about 3 Iniles north of the 6li>tremity of Cape Lookoat, a.nd
()I) milO!l from Frying Pan. ShoalS light-ship. The ob8ervatioll8 were taken a.t the lower edj{e of the beach in a depth
of 1 foot of water, The bot,tom slopes grn,dually, and attains a depth or 10 fathOm!! aoont.5 ill ileB from lIbore. Althongll
the maximmn ulul minimum surface temperatures at, this "taUoft eorrespond clo,*!ly with the 8IlIne at Frylllg Pan
Shoab., tho .<Im·fow' (,llrv"s nTO linch If!>t.'I regll1lU', and Bilow direct stm()sl'heriu inllu<tooo.

• I'M UlOT'(' ('(HIlI,lete. dt.>ilCril.'t,ion~, reference ~honld !Ju ma<tl" to tb{' explnnlltioDS of the chllrt".



, OCEAN TEM PEHATURES. 163

IJIUl!J'~ 1.la,ulligh!,/wu8e.-L<>cat.,d neat tI", 1;<)11tlJnu CI"I t,f BorlS's r~lau<i, allout 3& Illilc~ lIurt.b of Cal'c, Ha.t.tcru~,

and 1!6 ll>i1~s frolll Cape Lookout, 'fhu shol'8 h ~imilar In ehlll"ll<'t<n' to that at Cape Lookont, but the aurlace obser'\'"a
tiou$ we~'o taken where the depths are from" to 9 fee\.. Tu'l temreruturo cun'cs for tbe surface aud air are almo~t

l\l'l,{"j,;dy alike, ilUll t,he ubeervatiollS cannot ue reganled as of all}" "alu e \I" ith respect to tL" ol"'u waters oft'shorn,

YIHGIXU..

Winter Q1W,-t(!j' Slwal liyM·snijJ.-Anehored ill 10<, fnt.holll~ of water, 8-i! lIlile .. off' A~S[\teaglH' Island, aud ahiHlt
lIOitlw~lY uetwcen the ent.mIlces to Chesl1peakc Bar ami Ddaw;l!'" Hay; tlislant abo"t, l:ltl mile~ fnu" Bocl~"~ hl,tud,

NEW ,n;l\s:e:y.

Pi1,e-Falllo1l< Bank Uoht-ship.-AncJlQred inti! futhoms of w{llol', about 14 mUea oJItbo coast, just l':tst of C" I'" ~IH..f.

am} otf the enh'unce to Delaware Ba;\' ; di~t:tnt about;,6 miles from Winter Q.uarter Shoal light-BhilJ,
.d~secalll;gltt-holtse.-Locat""don the bench in front of Atlantic City, and jn~t sonth of the entrance to Ab~eCOll

Inlet; 34* Iniles distant from }'ive l'athurn Bank liglJt-sllip. 'l'he sllore i~ faced willi shoals, uut the Burfuco ou~el'\'l>'

tlons were taken in the chlwnelleadlng to the inlet, in dc·pths of 9 to 15 fect of water. Thc 61lrf&Ce records are much
1lI0re all.tillfactory than at either of tUll previons shoro statioilS (Cape Lookout UIl<1 Ro'h's Island), and the ~urf,w"

C11£\'''S are neurly as N'gnlur UR at :Five Fathom Bsuk light-shiJl.

NEW YORK,

Saltay H<Xlk hgllt-gllip.-Jl.ncbore<ll.u 14 io.tnQlli8 <:>1 water o~ th" {'uLru,llC;; i<:> '!Sew "l.:mk lh,,; r, m'll;;!'. {,a£t, "I S~ll\ly

Boo!" N. J., the nearest laml; llud about 70 miles from Ablle()(lnligbt.
}'ire Island liOht-lwus~.-Locatedon tbe caM sido of I"ire Isla.nd Iu1ct, lWuth side of Loug Islaud, 31 lllil<Js froll!

81Hld~' Hook light-ship. The surface oblll'rvatioull were taken in the entrance to Gwat South Bay, b"twecu Firc
hllllld and Oak hbnd, in 3 feet of water. A IItroug current l1('l'I's through the channel, which i~ !lOIIlCWUg,t similar in
chnmetcl' to tl", ('ntranco to AbslIcon Inlet.

R II0 D}: rSL...:-rD,

1II0ck hlo)(d Mu/hros! liOI<t·hou.se,~Locntedat the aontheastern corner of Bloek Iahtud, 8'.1 mil"s frOID 1,'i1"t) hlan<:i
ligbt. The observationswero taken at the lower edge of the beach, which flt.cclI tbe open lllla. to the BOutb, Thl'
""rface temperature curves are comparatively reguhl.l' and sJ,l.ow Ieill'! va.riation from local iutllH'uees tb"'n would be
cxpectcct at, l\ lillOI'll station of its character,

Brenton's nre! ligllt-ship,-Anohored in 14i fatboDIS of water, off the entrance to Narral'um"tt Bny, lind ahont Ii
will,. from luntl; 17t miles l1istant front Block Island southcltst light.

MA8BACUUSB"M'S,

Iweyal'd Sound light-ship.-Ancbored in Jf> filth oms of water, on the western side of the soutucfll ontrance to
Vineyard Sound, 21: miles from Cnttyhnnk Island, t.ha ncarest land, llnd 17~ mHes from llronton's Uoef light-ship.

},'a'!luakft llew SQuth 811Oa~ liyht-aTlip,-Anchored in 16 to lel fatholllS, at tho soutbern edge of Nantuoket sbou.I~,

and :it mile~ southeast of NantuckClt Island, the nl'arcst bnd; distant about 58 mi1~a frow Vhwynrd &11111,ilight-shil"
'I'll is station occnpics a ,'elY important position with wference to the off"sbore fisheries.

Pollock Rip light-llhip.-Anchored in 5 to 7 fathoms of wa.ter, in tho caM,ern entrance to Nantuclwt Sound, aud 3,1
miles :'lE, uy E. t E. from MonoOloy Point light·house, Cape Cod; distant about 36 milee from Nantucket Kew South
Shoal light-ship. '],bis light-ship is niolltly lIurrounded o~- IHlm"rous shoals which arc oopal"l1tod by channeLl occupic,l
b~' sttong tidal ourrents. '

Thalaher's Island ligkis,-Located on Tbatchers Island, off'tbt\ eastern extreluity of Cape Ann, about 73 miles hum
Pollock Rip ligbt~lIhip. DepthS of 60 fathollis occur withiu a. (listauce of 6i milllll to the eastward. The surface tem
perature uoservatiOlls were tll,kell wherll the wat-cr is 7 foot de<lp, and show variation", from loonI infillenoes, Obser
vatious Were firtit Olade at, thi8 station o~' one of tho light-holl;oe k,;,;,p......, bnt nftor AJ,ril, li?81, by nil 0hserv(\r (If the
n. S, Signal Service.

MA.INE,

B(J{Jn 18Itltullight-Iw~8~.-noon bland ill a Ilmnil rocky islllUd lyillg off York HDJ'bur, and 5t miles from tbe nearest
1"mL It \% olWomt;, llo\w,o....... &l. mllu 'ft'm.'.. 't~1'. 1lY.~, w.Y.l \.1!.1!.\l.tt""\J.~ol~\ \>'1 d.~\\tM. ",,{ ";' t<3 2:i. {'J.thQlW!. wi.thin. &

radius of 1 mile. The depth of water wheN the Ilurfacll observations were taken is 9 feet,. Man~' gaps OCCUt ill the
records of thilllltation. and the reductions plotted on the chart are therefore probably not reliable.

&guin .l8laild ligllt.luJ1/8e.-Seguiu Island i8 small a.nd rocky, IUld is situated about 2t mHlI8 off the nelll'est jloiut,
(If the mltinland, ou the elllltem Bide of the entrance to Kennebec River, and about 4'i miles from Boon 1IIluud. Tile
Jight-hon811 i8 on the wellterll side of tho island, where tbe 'l'l'atllr is from 6 to B fathoms deep close insboro at tile
place of observlltion.

Mat111icusl1ock Eiqht-h(lIlH.-Matinicu8 Ro<:k ia a rocky iBlet about 14 miles I;<)utb of Vinallhn'clJ, at jh" mouth of
Penobscot Bay, and about 80 miles from Seguiu Island, Deptils of 4 to 45 fatboUls occur within n ral1ius of 1 mile,
the depth wh~re thf.l $urwe observations whel'tl taken mnging from 6 tn 12 fathoms,

Mount Detert lltWk ligkl-lIowe.-Mowlt Delilert Roek ill similar in character tl' Matinicus Rock, a.nd i~ 5itu.. ted
Ill,out lR Willlil off Maunt Deaert bland iWd 34 miiell fcom M",tinicllS Rock. Within a radins of [, miles the dcpths
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muge from ~)Oto 0:, fathom;;; the ,kpnl;; of water wllCre Ih(, oh~,'n·at.i"IlB IV,'re tllke,lI wen' 2 I'l to f,nhoUlB; the records
ale 10 hont as hnperfect l.t tIl is ~t",tiOIl ail :H Doon Islll,JHl.

Petit JI'mall light-}<ou~c.-Pt\tit .Mallflu I;;lllml ('ou"ist. of a ~roup of 10\'1'. roclfY ;;;[ets, ~itnated al>ont'2 mi/es Iloom
111llil, ofl' tIl{' we~t"rll ""tranee to Pigeon Hi 11 Bay, ami 27 luiI<';; f ..o", "10nnl. D"serl, Rock. They are ~nrrO\llld"d by
lIe<'ll waip1', ill<.' "lJ,y,rnHioIlS having h",'11 iab'll "'b"r~ ill" df'pt.b~ range from Ci to 1:, flll!JO!ll;;.

RELATIVE rOSl1'lOKS OF THE ~1'ATlOKol.

The three most l-Jouth\:'rll of the teIllllcratnre stations, t1iOse at tlw Tor/ugas, Oarysfort Hee f,

aOlI Fow,,",;)' Rocks, !tn; located on the nortbt1rU and western l:'dge of a deep and comparati\'cly

narruw chanuel, calletl the Straits of Florida, which extends tirst tmsterly frolll the Gnl f of l\Iexico
lwd then lIorthel'ly into the Atluntie Ocean, This chann('!, whidl is occnpiell for its entire width
and len~th by the Gulf StreaIIl,is bounded on the l.lOl'th and "Wcst by FloriJn, Oil the 80ntL by

Cuba., and Oll the e~!>t lly the Bnhamij, hankf; and islands. Its ]cllgih i.'l abont :t10 miles, hut t.he

temperature stationl'; arc limitl:'d to its tentraJ and \\"esteru portions, all iJeing "ituated on tlle
I,'lorida Reefs, III ftollt of the TOl'tugas, the 100-futhom etUY(' is dil-ihlllt about J [) mileH from Ow

soutlll'rIl edge of tbe reefll, wllich arc located at the Mutltc1'Il end of the f;uhmel'ge(l continental

slope iJon1('ring tbe 'west coast of Florilla for (I width of 110 to 145 miles. A t Ol~ry:sfort Reef, the

JOO-fatlwlU CGrre is distHnt olllr abOllt 7 mil('."l fl'Ol1l r,;II01'e, lind at r<lIreJ' l~ocks onlY:.'1 miles.

The deepest water in the straits ocems at tLe w('stern entrallt'e, opposite the 'fortug;ls, awl in
plat.'l'f! exe~'('ds ],000 fatboms, the southeru alHl e\l"tprtj "jl1p.'I or the strajts being generall~' del'per
thall the nortbern a11d "IH'stem. Tbe influence of the great hOlly of warm watt"r composing the
Gulf Stream is tdt directly upou Ute Florida, !leds, although thelle reefs are knOWIl to 1)(: iJuthefl

by a narrow counter current ilowiug to the WCl>tW!lr(l. The axis or Warmest band of the Gulf

Str('am passes nearer the 80uthl:\rtl and eastern than the :Florida side of the challnel.

The Tortngas Reefs are situated at. the western end (Jf the Straits of Florida" OIl the !lorthem
..-illt', where the distance neroi'S from Jaml 10 JallU is about HO milE'S. The Tortugas st.ation, now"

ever, is ill u somewhat protected pot:\ition, llnd local iuflllences are pcrcClltible in the tempel'llt me

n'eorl1s. At Fowey Rocks, the width of the chau[lel if; rt'dm:ed to alJout 40 llJ ires, this width

being the l~ast of an;y ill tbe straits, 1'h(~ station:! at Carysfort lteef and Power Hocks both

occupy morc eXl'ot:ed positions tllHlI the Oll~ at the Tortuga;;, aud are therdorc better located for
ascertaiuing the temperatnre of the open waters bordering the reefs.

J1etween tlw Florida Reef", and t.he first station to rbv. north (Martin's Indnstry light·ship,
South Carolina), It (listance of about. 62uegI;ees of latitude interwnes. Within this di~tauce the

lOO"fatholD curve and the iUlier edge of the Gul f Stream gradually reced~ from the coast liuo as

far as Georgia) whence to near CaJle Lookout; Xortb OllrolilHl, OJey retajlJ a nearly uniform ,li"·
tance from the 81101'0. Along tLis section of the eOllst the sllhmerged continenta.l plateau hal; all

areragp. wi<ltll of ilOOllt :;[j miles to the] OO·.!athotlJ cl.lrw, wuielJ lie-s jl.l8t within t110 innllr edge of

the Gulf Stroam or "CoM ·Wall." 'the holtom tllopes gradually from the shore into depths of

about GO fathoms, beyond whieh the descent is very rapid, ,Tnst Houth of Cape Lookout the 100·

fltthom cnrYC bends in somewhat toward the SllOrtI, UIlJ ill front of Capo Hattems the submergell

continental border i~ ouly about one-thinl as wide as it is falther sontll, the Gulf Stream 3.10.0

approacLing IIt~arer to the land. ::s-orth of Cape Hatteras 111e lOO-fathom cllfve agadu recl:l1....s

from th e IiIhon' aull the Gill f Stn1am is deflect~d toward the cast,

BetW&'1l Georgia anll Cilpe HMtems tlJere are foal' litutiow;;, of which tltl'M Rre ligllt-sbip,<.

located several miles ofl:' ~hore, in depths of 5 to 11 fatholllR. Martin'l'I Industry lightshi.p if; oil'

the entrullCl:\ to Port Royal Sound, Sontlt Carolina, ill front of 1fartin'I1o Iudllstrr Shoal..wllidJ

8e(larate~ the south and southeast chan1l~18; Rattle:4:w'kt\ Bbolll light.Rbip is just north of tile
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t'lltrauee to ClJarle~to\} Harbor: a.ud FI'Siug Pall Shoals light-ship is ], wiles oft' Cape Fear, ~-ol'th

Carolina. It is pos,dble tlmt the fl'esll waten; plllptyiJlg into t.J.w sea ill tbe neig-hlJorbood of the

tWQ former stations may influence the surface tempcmtlln:s to a greater or less degree: but the

distance of these light-ships fro\ll Rbol'e IlHl.kes this liuPIlosltioll improbab;('. Calle Lookout.
liglJt-houf'le is a shore statiOIl affording" re.<;ults of loeal Hilne ouly: lind BOlly's I"land ligllt-hollf'lC,

nhnnt 3.:1 mile'" north of Cape IIattera.;;, i." of the same cbaract('l',

At "Ti nter Quarter Shoal Iight.shill, ViI'gi ni u, tIl e next stahon HortIt of Hody'" lsI a \I d, tllc

]OIl-fathom eUlYe is distant about 51'! miles frolll shore, tlte submerged contilwlItal platl-',lll kLyiug

ahout thc same width here flS to thl' tmnth of Calle L(Jokrmt. At Fin,·F,ttl1Oll1 l~arlk the width

increases to O\'l~r (;.1 lllile~; opposite :Nt;\\, York Bay ['utI'anee it i,~ alJont 100 wilcs wide, and in
f['(lllt of Nantucket lsluud allOut SO miles wille. The 810pe of the bottom along- this part of tlle

eO:lst is also "ery gradual until :l depth of abont 50 fathoms i>J reachl'u, the (list-alice berwl'cn tlJe

;10 and 100 fatboUl (,.Ul'\'es bciug only,') to 15 miles. The inlIcr edge of tIlc Gulf Sil'e~llll i" di;,:tallt

fl'om the shore at Winter Quarter Shoal about 100 mile"'; at Fin-Fatholll Ba uk ullom UO mile" ;
at &wtucke-t Island a[)out 200 mileli, and, therl'fore, bears no relation to tit" submerged C(1utlllell w!

lJonlel', north of Cape Hatteras, ali (]eterUlllLPd by the lOO"1htholll curve,

''lintel' Qltarter SllOal aud Fi"e FatholU B,lllk ligllr.-sl1ips are the two llloM sOllthtc!l'll stations

Oll this part of the plateau, ami both fire fuYol'ably situatl.',d, the former 8~ miles oft' ~Lol'c in a

depth of 10 fathoms; tile lath~r 14 llIiles off shore in a depth of 12 f.ttbvllls, The lJcxt lig;b t-ship
to the north is that off Sandy Hook, New Jersey, which is anchored ill l4- fatholl):!; of water. Bdng
lotated directl~- off the mouth of New YOl'k Bay: the snrfa·ce waters at thi~ sta·timl Illay ))oi\Sihly

he influenced to some ext,ent, by the outflow from the Hudson UiYer. especially in the early i'pring

aftel' the ice bas broken up, but tbere is no special e"idence to tltat dreet. Between Dl'ia ware

Hay Hull Rhode Isla,nd there are three f;hore stations, two (Absecou and Fire Island) situntell upon

ti(lal inlet8:1111d ono (Block hla.nd) npon Ull ocean lW:ll,lIL The two former lmwl fnrnishetl jJetter

OhSClyutionli than would ordinarily tU\ considere(l possible ill ~mell l,laces.

El).St of Block lslalld there are four telllperatluc iltations off tilt' "ontut'l'lI ('l):lst of i'i'e\y Eng·

laull, aU of which llrJ well located. Tile BI'enton'l> nN~f ::t1H1 VilH'y:U'U Sounu light-ships belong

to the area includetl lllltween Block Island aud )fartha's VilH'y:Utl. P()lJ'wk Hip light-ship is at
the eastern entrance to ~antncket 'l(, Vineyard Sound, a.ll(l, although sltrronnded hy "hoa};;, i.s in

1I1e widflt of strong tidal cnrrcuts, whieh are probably Hot illlluellced b." tlle llcigllborillg" la.Btl.

Xantucket New Sout-h Shoal light<ship ollenpies one of the most cxposcll pmMiolls 011 the CO.18t.

and is distant over 20 miles from tbe uearelit hnd. A series of stations like this one, d~trjblttt~jl

along the entire coast, conld be made to furnish most impOl'tlln t data respecting tlle fishedl's_

The Gulf of ::-'faine, in which the re-trl'lining' stations are located, is a moderately deep basin.
~ltrroundedOn the west, north, and northeast hy land, on tltf> south by George'" Bank, a IlIl Oil lhe

I'a>;t by llrOW1l18 Bank1 iu part, and the shoal water off Oape Sabh', NO\'1l Scotia. Tlte lbyof

F lLndy Opens in to it from the no rtlleast. This area con tllins mally hanks alid ledges, aud tlte hot

tom cootour lines are yerr irregular. The 50·fathoul cnnre is nowhere distant from the land, and

a]ollg the northern coast, where most of the stations llrc sitnatiCd, approaches close to it. Thn] 00

fathom cur'l"e is also not very fa,r distant from tlw Massaclmsetts coast, and approaches tLe e(last

()f :\Iaiue between l\[ount Desert and Machias. 'i'he most southern statioll is OIl Thateher's I"laml.

oft' Cape Ann, lin importa,nt locution, though, unfortumttel,\', the o1,)sen-atiolls were taken in too

~halIow water to make them of \calue with respect to tbe open waters of the gulf. Eoon Islaml iM

ill the western part of the gulf, lllidwa;y between Gape Ann and Portlum!. Segnin Island, Mnt-lui·
Pils HO<lk, and l\'IOUllt Desert Rock are ill llearh· tho samp, latitnde, tbl' first lUentiolled heiuji Dear. -
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tl.Le mainland, the two latter close to tbe 50-fathom cur'e. Petit Manan Island, like Seguin, litl&

bot a llbort distance off the mainland, and is the most northern and eastern station of the serit's.

CO)!PARISON OF THE STATIONS WITH RESPECT '1'0 TEMPERATURE.

AI> explained elsewhere! the stfl,tions do not all afford temperature obsen'ations of equal value
on account of differences in the nature of' their surrolluuings. Mans of the stations included in

this report do not, therefore, fhrni~h correct data with respect to the open waters of tue coast, but

the character of the "mrface oosermtions may be mor.. or less accurately determined by a study of
their relatiOlJs to tLe air temperatures. The light-ships, iJcing all locatetl oft' shore in depths
exceeuing 5 fathoms, are naturallJ- best adapted for the taking of oceau temperatures, while uext
ill order of excellence, as a rl11e, arc the light-houses sitnated on small islands and reef's, more or
less distant from the mainland. The records for January and Ji'ebruary at nearly all the station.;;

IlortlL of Cape Hatteras havo not oeell nsed, on aceouTi t of the miUlif~\sterrors of observation some

times made duriIJg extremely cold weatIler, by not feading llll' thermometer quiekly enongh aftcr
it has been withdrawn from the water. These errors (10 HOt, appear to extend much into either
December or March, although at some stations the records for t!.losc mouths may show too Iowa

rallgc of temperature b.y avers olUJali amllunt. IIowen.lr, the winter snrface temperatures are not

of much importance in connection witll any fisher;\: problem nortil of Cape IIatteras.

At the extreme south we n~coguize a group of stations which differ from all the others ill the
conditions of temperature, It iucludes only tho tlJree ligllt-llOnSI'S of the Florida neefs, bordering
the Gulf Stream. At Carssfort Berf alld Fowf'Y Rockf\ Lbe ellrves of snrfacl.J temperature are more
regula.r than at the Tortugas anll corresponu less closel.y with tho air cUT\'es, indicating fewer local

influences or more open eXIJosures at tbe places of obsern1tion. Tile three 8uc('.{'C(1ing light-ships,
Martin'EI Indu<ltry, Rattieilllake Shoal, and Frying Pau SllOal.". aiiord more or less uniform results,
the plottings forming much more pronouuced curn~li than at tbe Florid,t Reefs j the surface curves
are most regular at the firlSt mentioned light-ship_ Cape I.JllOkout is n. shore station at whicb the

irregularities in tile air cun'e8 arc almost exactly repe.\tcd in the snrface curv-cs, although the

maximum surface temperature is uo higher thun atFrxing Pan Shoals light-sbip. At Bod;y's Island,

another station Oil the mainland, oath the air and surface CUTyes indicate extreme fluctuations in
temperature, which are almost pl'ecb;ely alike for ooth the air and snrf<lce. The snrface liues at
Winter Quarter Shoal amI :Five·PathoTII J~auk light-ships cOlTe~pond closely in their general cur

vaturc, and also iu lllallY of their detail~. At Absl'COll Inlet, the third sbore station, the water

cut,'es are more rE'gnlar than at eitller Cape Lookout or Body's Islaml, but the maximum temper

atlu~l, is Hie saUJe for botb the air and wat{~r. The surfacu (mHes differ considerably from those of
the air at Sandy lIook light-ship, ~tld at Fire Island and Block Island the results are much Dlore

sati<'lfactory than at all,Y of the other shore Rtations, in both ca.sc.s the maximum snrface tempera
tures being about 80.5 lower than the nHI,ximnm air temperatures. At the three Bucceeding light

sili])s, Brenton'..., Reef, Viu('yard Sound, :md Nantucket New South Shoal, the surface curves are
all comparat.ively regular; lmt at Pollock Rip light-sllip, lbeJ' prf·sent mltny irregularities which
do 1I0t, ill all cases, eorrcRIJond with those of the air. The fiuctuat.ious of temperature are !lti1l
greater at Thatcbt'r'll Island, wllel'e the observations \,'ere taken in a sbelterctl position in shalloW

water. Of the islanus in tile Ilorthern part of the Gulf' of Mltine, the most regular anti uniform

seriea of snrface <:Iu'yes are presented uy Matinicus Roek, Seguin Island affording the next I'l'st
OlBries ill that respect. At the three other stations tbe surface cur'res are less regular, espe-ein-Ily
from 1881 to 1883, inclusive, but the irrl'gularities do not appear to be due, in most CllSf>S, to l1t~Ile»>·

pheric inflnence.
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THE FLORID4.- REEl':s.-Bxcludillg the obsernltiom; for the Tortugas, the extreme range uf sur·

face temperature at the Florida Reefs is 160 .5, with a ml\ximum of 860.5. The maximum at the Tor

tugas is about the same, but the minimum is 50 lower. The air temperature presents a range of ISO

to 310 .5, the air maximum being about the same as the surface maximum at Fowey RocklS, 20 ,li

higher at the Tortngas, and 20.5 lower at Carysfort Reef. At none of the other stations along the
cOMt do we find nearly so short a range either of surface or air temperaturc, aild these arc the

ouly statiOns that are situated directly within the influence of the Gulf St.rr-~'1m.

SOUTII CAROLINA TO VmGINIA.-At the light..ships of Martin's Industry Shoal and HattIe·
snake Shoal, the range of air temperature is 410, tlie surface range 38°, the maximum for tIwair
being 860 .5, the maximum for the water 8ljO, or about 1°.5 lower than at the Florida Reefs. The
g'reater range of temperature at these two light-ships, and at the stations immediately followillg

them toward the north is due to tne much lower temperatures of "winter, amoullting to ov-er ZOo, HIe

differences in the maximums being slight. At Frying Pan Shoals light.ship, the maximums of both

air and sUl'face temperatures are slightly lower, the air range being the same as at Rattl~nake

Shoa.l, the surface range onlr 33(\ with n, maximnm (J[ 820.5. The records for Calle Lookout ann
Body's Island, show approximatel~' the same range for both air and snrf"u~e temperatnre at caeb,

Ilmcmnting to abQut 42° at tnc former statiml, and 640 at the latter.

VIRGINIA TO NEW YORK.-North of Chesapeake Bay the maximums of surface temperatlll'('.
are much lower th~n to the south, reaching 700.5 at. Winter Quarter Sboallight-ship, alJd about tlll."

same at Five-Fathom Bank light-ship. This is 60 lower than at Frying Pall Shoals, the first ligll L
ship south Qf Cape Hatteras, and about DO lower than at H:tUlesnako Shoal and 1t:larUn's Industry

light-ships. At the n~l'thern stations, begiuning witb Winter Quarter Shoal ligllt-ship, the telll
pf'rature plottJn,g"s for January alld February 1uu"e boon omitted in most cas('ij, and the ranges of

tGmperature, where given, are, unless otherwis{\ stated, for onlr ten months. At Absecon llll(,t,

on the mainland, the surface maximum ill about 30 higher (790 .5) than at the two preceding light·
ships, and agrees with the air maximum; at Sandy Hook light'ship the smfac('. maximum is 1~o to

2° lower tItan at Five·Fathom Bank and "Tinter Quarter Shoal, and ';'0 lower than thc air maxi"

mum at the same place; at Fire Island the surface maximum II'! SO lower than tlw air maxIllluUl,
aud about the same as the surfaoo maximum at Sandy nook, showiug more satisfactol'y obserYll
tions than at any of the previous shore stations.

BLOCK ISLAND TO CAPE COD.-The surface maxlulUID at Bluck lslaml ifl SO,5 lower th:lu the

..il' maximum, and only 10.5 higher ('100 .5) than at the nearest lightship, whieh is about 18 mill'''
discant.. Brenton's Reef and Vineyard Sound light-ships afford closely corresponding re~l\lts, til('

llJaximum of both air and !lurl'ace temperature being slightly lower at the latter f'ltation. 'l'!w sur·
face maximum at Brenton's Boof is 690, being 1;0.5 lower thaD itt SaDdy Hook, ,o.51ower than at,

Winter Quarter Shoal, 16° lower than at Martin's Indnstr.r, and 17°,5 lower than at ttle Florid:t

Reefs, the tuaxirnutll for Brenton's Rer-f being a little lower than the minimum for the Florida

Reefs. At Nantucket New Soutb Shoa.l, and Pollock Hip light·ships, tlJe maximum" of Sutl'aee

tcmperature are appro:x:imat€ly the same, about G20 , and the rauge of temperature is but slightly
less lit the former station; the air maximum is 3° higher at Nantucket tban at Poilock It>ip. The
Hlrface maximum is the same at these two light·ships as at BQon Island, ill the GuIt' of :'Ilaint"

which has also approximately the same range, 2\)0 for 10 mOllthf!. This range is llJllch shorter

than at Vineyard Sound light·ship and preceding statioos, while the air Tallge remains about tIw

Same. The snrfnoo curvelS at Nantucket Ntlw EonUI ShO<ll lInd Pollock Rill [lrt!, tlU're[ore,

straighter iu comparison with the aIr ctirHI'! than at the more western l;tatiolll;, ana this SnIne

feature ""ill also be fonnd characteristic of the stlttions ill the Gulf of lI[ilillP.
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GULF OJ,' l\f AI;:OU:,-Coll~iuerable diften'llces Ot;CIU' in lhe lllaxiuJlllUS of hotlt air awl surface

telllper;ltnl't·~at tbe se"eral"tations ~Il tlte Gulf of )!ailje. Aside from TLJatcher's lsla llli , the high·
est uir maximum i" 75:::>,'::;, at MOlIut Desert noek, the lowe~t jJj:J, at lHaUlliclU'; Hoek; the highest

wa tel' maximum is 02:J, at Boou !slawl, tile lowest i'iP, at ::Ilatiuicns Hock. As to tue snrface
tHl!TeS, D<I(jlJ I.",I,wd agrt."t!s most closely with I'olIo(!k HiI' and XuntucGct New Soutll SlwnJ, lrllik

Matiuicus Hr)ek :uHll\loUllt Desert Uoel;: aftonl the lowe:;:t "url':lee maximnms of all,v of tlle statioll.~

OIl til e entiro coast,

TaMe 8f,Old"f1lhe mi".illwJII alld ma,;c;'I'UlI, tClnj)oralllrt8 0/ l1.e ail' aud ~'''frr~e ,<:<Ua, aJl() the rrrlP!l('8 oj air rr Old ~'"f""c lempo'·
aillre al t"e lig" l-hou8(' M"ll'.u",;, j01' 1110 .:fii·e yN"·. jl'Jm le~l to B&" i" ell1.sil'e.
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RELATIOl"S OF 'l'IIE TE':IIPl<~t:ATURE CTRYEI'5,

A cmllparisOH of the temperature curves for cOITespoudillg' ,H'ars at suecessin~ statious shows
great uniformity ill tlleir relath'c positions and also in tho.~e in:egnlnrities which are iudicative of

more; or less rapid cltangeo: of temperatnre. Tht<; uniformity often e:s:tellds to staUous tbat are
widely sepumted or differently situated, Between Janllar,Y 20 and April 10,1881, thcr(l were three

separate periods during which tho temperature fdl below tIle a"erage for that time of ~"ear at the

l'.onthern stations. '1'hef,le slweraI periods of row t('mpcrature ill'e w('11 brought out for both the air
a ud snrfaCl' hy m:lrk('d defleetiolls iu tlJe curves beginlling at tL" '1'o1'tnga8 and extending H~ far

M\ BOlly'", I l'Ilan 11 , tilt> 1ll0"t Dortbern Rtatioll at wllieu the tewpel'atnN.~ olJilernltiom; hare beel'

lllotted for Jlllluar,r lUld li'ebrnllT)', Korth of nally's Island. the last of these tbrco per'iod", occur·

ring- bet\wen March ::!1 llnd April 10, f:an be trflced flS far as tlJe Gulf of Maine, althongh at till'
northt!fIl sb.tiolls the temperature at that time was uot always lower than in oUler ~·e:1rs. AgailJ.
lwtwecu XOH'IIlbcl' 16 and December 16, lS82 j nuothel' llum-mally cold spell is indicated on all iut'

('!J;lrts frolll the Tortll~asto the Golf of l\Iailll~, Many otlll'r ilHlieatioTII! of t'ont'Ol:mit,r hetween tl)(-'
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temperature em',cs at different stations will be ob,~en'ed Oil cn'lI a very 6111ll'rlleial (~olJll'al'is(1lI of
tLl' cbarts. It will also bc noticed that; wLile at the soutIJerJl ;;tatiom; tIJI' temperatlll'f' l'llrH'1' are

gmlcrally most 1'('£'1l1ar during tIle SUllllllI'r mOlltlls, the re,~(.rse is tnw of tilt C.xtrCllll' lIortll('rn

oue$.

THE srCFJ..CE ISOTHERM:'>.

Th(> purpose in .ie"," in preparing the charts of smfaee isotherws (Xos. :!G to 31), liaS lJeen to

Ill'l'seut the temperatnre obseryntions 011 which tbis report is unsed; ill wlHlt api'I':lr" I (I iH' lIw
most convenient form for USI" ill connection with snell nslwr,r Jlmblems as are suggested b,'- till'
migratiolls of J5urface scllouliug fishes. If such species as the mackerel are cun tl'Ollel1 iu thl'ir
lllo.emeut,s toward t,he north h,Y conditions of telilperllture that nrc crmstan t for all lat itnJl's, a
line drawn lipan a chart to indicate their progress with referf'llOe to timc lUU",t af:Tt't' llHJl1' or Ic.,s
closely with some line of equal temperatnre prqieeted from poillt to poillt a long tbe sanll' coasL

TillS snppositioll espres,~es ill a general way the belief of llHlll,Y peTsous W110 lIayt' studil'(1 tlw
migrations of rn:wkerel and other economic fh;1Jes. !Jut np to tl..w 1)I'OSe1lt time su tndcut 11<1 ta hil n'

not been collated to render possitlt' tIle pI'ac~ie;ll applieation of the prit1eiple to III O>'l' Slwt:i(~,,; til at

li\'c solely ill salt water.
'rue isotlu.'rmal cLarts are H'H'1l ill ll11mlJer: 'nlw for each of the 11\"e ;\,car8 from 1,-;cH 10 1883,

ill\!llIsiw'~ OIlC repl'I:sNltillg- the Ule;lIlS of the sawc flye ;\'e3I'8, lliid the fIunl Oil,' illnstnltillg" til ..

I'l'latiom: of the ai.r alJd surface i",othl"rJU";. The lmullul churt6 are of most i1lJlI(lrtilllee for tislier~

purposes, as, in showiug" thc e!wugl'.s of position nf the isothermal lim's from .'·car to ~'c:lr, tl1(';\, may

pO.~f;iu1,,· sern: to explaill tbe causes of tile irreguJorit)" ill tLe apllcnmllc{' of certlliu slweie:'i uJlon
(I ifl't,n' nt, Jlarts of tile l'astl'l'Il coaRt ill diticrent years. .A [,'w WOral> of explanation al'(' IH'{'f';:,~:lry

rpi>pl'ctiug the constl'lll'tioll and coutents of these ciiarts.

A !though, as elsI:'wIH\l'e I'xptuiucd; tue temporatLII'e rl'sults are llot of equal vallie at 11 JJ t be
,lations, the l:\tter lUlye all lwen ineiniled ill the chaI't,~, 1'01' the reason tlJat it was impo",,;i.LJlc to

d('tl~l'IIline satisfactorily, e.xeeptillg ill a felv cases, which should be excluded. The obscl'\";l.tiollS

at Cape Lookont, Boufs Island and A usecon Inlet, Hidentls do not apply to tile open waters of

the coast, anl1 tlIe s:\.Iue is prollably true to some extent ,,'Itb respect to il few of the otlIeI' muilllalH!
and island stations. Tbe tbree stations speciallS referred to have not geucrall.r uel'IJ considl.'rell

in (liseu8sillg the isothermal oharts. The data for tile (~onstructioll of the charts !.Jas been ta kelt

from the original temperature records, aml not from the reductiowl to teu·day means, althollglJ tilt'
latteT have been eonsidered ill deciding cyery date llsed in COllstrLlcting tile isotherms, III .1(-'(>1'

mi ui llg the dates fill' each isotheI'IIJ 110 observations were cOll8idered unless the weallS of twvnt,\

ennsecuti'-e obsen·at-iou8 (teu Ilay!!) equlliled or exeeeded tbe temperature of that isotheI'Ill, CXCI'pt
in a few instaIlces elsewhere e:xplaincd. 'l'he temperaturl' of 4(18, for ex,lmple, migLt be readH'tl at
allY station eitLeI' wit.hin the first teu·dar period illdkated upon the special chart of that fltatioll

(charts of ten·day means) as baviug a mean of more thall 4():), or iu tlw latter part of tlH\ preriou~

ten,day period; but the mean temperature for the t~u days followillg null inclnding the dati.' (If til\'

is(>thenn must not be nutler 4(P. For the isothertUs dnrillg" the periol1 of falliug tellll1eratlln' ill

t he last half of the y~r this Oi'der is reversed.

In oomitrneting the charts, the names of tlIe statious h,l,\'e been arranged .ertically, in I~YO·

graphical seq uence, ou the left hand side of the cbart. The remainder of the chart is diyilled into

tlIil'teell vertical space$, eaell representing oue montll, that on the extreme right {wing for the

lllonth Ilf ,faullury of the Yfll\.r following that to which the cl1art relates, I~aeh 1ll0ntfl is fl1rtiJl'l'

diYidNI by tlllJ f,~itlter lines iuto ike eqnal parts, fllr eOn\'eulence in reiHl i Ill! t,lIe IlMf'~. TIll' is"
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thermallilleB are construc.ted for every five degrees of temperature froID 400 to 800, and are carried
.ertically from station to station, oo,:!necting the dateB at which the temperatureB they represent

were reached at each station; the data for each 13eparate station are tl} be read. aerol3S the chart
from left to right. - Two series of iBotherms ar6 actually i neluded on eacll chart, one relating to the
period of rising temperatures in the tirst half of tIle year; the otlter to that 'of falling temperatures
in the last half of the yea.r. The space iuclnded between any two isotherms of equal value is sup
posed to represent a period during which the temperature was always equal to or above that indi
cated by the isotherms. Thoso portions of the isothermal lines consisting of dashes denote the
lack of observations for the stations opposite them. Complete breaks ill the lines genei'ally indi
cate thdt the temperature did not reach the isotherm at that station during the year, or durin~ tbe
period of either rising or falling temperature.

In explanation of the arrangement, reference may be made to th~ isothermal chart for 1881

(No. 26), - In that year the isotherm of 40° did not extend sontl1 of Bod.y's Island, where the tern
peratur(j reached 400 about the middle of February, At Winter Quarter Shoal the same tempera
ture was reached March 20; at Fire-FatlWlll Bllllk, AWiJ 15; a.t AhsOOGIl Inlet, March 20; at Saud.r
Hook, April 14; at Pire Island, April 8; at Bloc.k IsI:lllll, April 16. The temperature remained
ahovc 400 throughont tbe rest of the year, and Uiltil after January, 188J, at 13ody'8 Island, Winter
(~uarter Shoal, Fh·e·Fathom Bank, and Sandy Hook; until J'anuary 2, 1882, at Absecon Inlet;
until De<:ember 31, at Fire I8lanll; and until January 1, at Block Island. The isot4erms of 450, 50°;
550, &c., arc reached at successively lattw dates (luring the period of rising temperature, and fl.t

earlier dates dnring the period of fl~lIing temperature, but the iuhll'vals between them var;y greatl)·

at the different stations.
RAKGES OF HIE ISOTHmnn~.

A detailed compari80n of the isothermal charts would tend to confuse rather than to aid refer
ence to them, and 0111' remarks on the sllbjeet will he limited to a few statements respecting the
range and general position of the isotherms.

The isotllerrus of 400 and 45° are geuerally co-extensiyc ill their range. They always reach
H{! far north as Petit Manan, and frequently a~ far south as Body's Island, but may stop at either
Winter Quarter Shoal or Five-Fathom Bank; in 1882, the isotherm of 400 extended south onT;r as

far as Absecon Iulet. The iSGtberm of 50° begins at the nortb at ~etit Manan, and at the south
may terminate at Calle Looh:Ollt or Martiu;!> Industl'y. The hlOth()rms of 550 to 700, inclusive,

always re<Wh south to Martin's Industry; but no farther; while those of 750 and 800 are the only

oues rangillg along the Florida ltl'Alf statioos to the TortugaR. A temperature of 550 iL~ often
recorded at Petit Manan, bllt seldolli at the next two stations to the westward-Mount Desert
Rock and Matinicus Rock. South of here the isotherm of 55° is generally continuous. Tile
temperature nsually reaches GOo at Boon Isla.nd and Thatcher;s Island (althongh at the Tatter
OItati01l ob!Wr~'ations are wanting for 1884 and 1885), but during some years remaIua lower than
this at Pollock Rip aud Nantucket New Sooth ShoaT. Tbe isotherm of 6liO generallyexrellds
northward to Vineyard Sound, but in 1884 it began at Brenton's Reef; that of 700 extends north
to Fire Islaml or Block Island. Absecon Inlet is the nortberlllimit oithe isotherm of 750, wbich

in some J'ears, however, does not reach north of Body's Island or Cape Lookont. The' isotherm of
80° does not pass north of Body's. Island,

CHANGES IN POSITION OF THl<: ISOTHERMS m DIFFERENT YEARS,

During tho :five Joors represented -by the charts there is oonsiderable cbau(e in the Positions
of tbe isotherms of equal value from year to .rear, frequently amonntiJJ.g to a month inUme, and
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occasionally to much more. The differelJC€8 arc greater at some 8tMiolls t,han at otbers, and are
seldom nearly the sallle at auy station fot t\'l'O or more iKotherms of different YaIlles. At, 5":11}

tucket :New South Shoal, for example, the isot,herms of 400 for fil'e .rears, during the pcrimls of
rising temperatnre, all appeared witbin four days of the same date, while those of 450 are

distributed over a period of about eighteendaSR. At thenextstatiou to the nortt-I'ollock Rip
the isotherms of 400 cover 11 period of over forty days, rmd tbose of 45°, II period of twenty-foil I'

days. At Petit l\Ianan the isotherms of 400 alitI 450 are remarkably CODstltut in position from
year to year. The isotherms of 450 and 500 appear to ue the most uniform in that respeet for
their entire range during the five yearsj hut no two isotherm!'! of equal yulne retain the samo
relative positions throughout their fangl', There mar be comparatke reg-ularit.r with H'Spt'ct to
several consecutive stations, bnt tlley generallr cross one another oue or more times, and while
the isotberm of 400 for 1881 prec~les that of 400 for 1882, betwoon Mount Desert anu Pollock Hip,

at the more J'louthern stations the reverse is true. The differences amI irregnlaritie.'l ill the LJosi
tions of tbe yearly isotherms are so great that no definite laws respeet.ing tiJeir relations oyer an
extended range of I:ORl".t ("".\U be dedll.ce.d fl'(lt!l th('. ffil\tel'ia!s u8el.1 ill the lHepamtt(ln of this n·pIJrt.

GENERAL POSITIONS OF 'I'lm ISOTHERMS,

FORTY DEGREE8.-'fhe fixe isothermll of 400 {1881-'85) , uuring the p"'riml of rio;illg tem

peraturl;l in the spring, pass from Winter Quarter Shoal to Pire lslaml in March and the first !Jalf
of April, from Block Islaml to Pollock Rip mostIy ill April, 'Iud reach the Gulf of Maine in the
latter part of April or first balf of May. At Petit Mansll lhi~ tempt>rlllure appears witll great
regularity about the middle of April. During the period of falling temperature, the isotherms of

400 are confined for the most part to tbe montb of Decemlwr, althongh they Bometimes extend into

Januars of the following ~:ear, and, as a wllOll', are ll10re nearl~' vertical in their l1il'eotion tban
th{)~of the fi\'8t haH of the ;ieat.

FORTY-FIVE DEGREEs.-From Winh~r Quarter Shoal to Fire Island tIle i80therlllH of 45°,

timing the period of rising temperature, fall mos~ly withiil the month of April, but dnring two

'years at, Absecon Inlet., and one year at Winter Qilarter Shoal, that t.emperatllre first appeafi'ld in
the last balf of Mardi. From Block I!>lan(} northward the sarno iRotherms extend, ill a general

way, obliquely across tbe month of Ma.v into the first part of June at Matinicus Rock mId Mouut
Desert Rook; tbe;r reach Petit Manan in the last of April or first part of May, or earlier than at.

an.y other station in the Gulf of lIIaine, Dnril1g the period of faIllng h.·mperatllN', the iSQthf'rm~

of 450 in the Gulf of Maine llre mostly confined to tlle monUl of XOl'ember, ~1I111 farther fl{)uth to

the llUlt pa.rt, of NOl'ember and December. .
I~IPTY DEGRERS.-On the coast of South earoHnll, the isotherms of 500 occur in ,Janullry nml

1'cbrllary, during the risc of temperature; at Winter QUI~rterShoaluot until Ma,.r, and at Absecon
Inlet in tbe milt part of April and first balf of !tray. From this point they extend obliquel;\' across

the mOlltlls of May and June, reacbing Nantucket New South Shoal ill tbe first part of June,
.MatiuicilS Rock in Jul~', Mount Desert Rock between Ma.y 24. and .Jul~· 12, anti Petit :Manau

lJetweeu June 8 and July 10. The same irregularities in the positions of tlw isotherms occur
dlping tbepcriod of falling. temperature ill the Gulf of Maine, where they COWl' a IlcriOll {lxtf'utl

ing from September 10 to November 26. From Pollock Rip to Absecou Inlet the same isotherm&

are mostly limited to the month of .\Tovember, and from Five-Fathom Bank to J\fa,rlin's Industr;r

the~y e:r:tend from the lAAt of Novemool' into t.he f11'8t part of January.
FIFTY-FIVE DEGREEs.-NoDe of tbe isotherms of 550 can be plotted eoutinuously east. of

Seguin Il'lland , although at Pettt Manan this temperature was recorded duri ng l111 the fonr ~rears
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fl'OIll 18S~ to 1~85, indu!i!i,e, aml fit MOllnt Desert Hock, dmillg short periods ill 1881 and 1883.

SoutlJ of Calle Lookout, the isotLel'JJJ8 of 5;;°1 Iluring the seaSOll of rit'ing temperature, occupy very

different vositioDiS -cyery 'year, faIlging from J lIuuary 1 to April I. From Winter Quarter Shoal to
Fire Isl;md, tLes OCCllr mostly between tIl(' 10th auu last of Mar, fmill Block hiland to Nantucket
Xl'\\- SOl1th Siloal in June, alltl further ilortlI in the last PUit of Jnne or ill July. During the
period of 1altillg temperature, tlley occur in tbe !m;t part of Angust, SeptemDcr, or the l1r!i!t part

of October, at Segnin Jslaml, <lull iu DecColllbl\r or J auuary on t lIe coast of South Carolina.
SIXTY DEGREE8.-TllC isotherlllo\ of 60'::l for ISS<3, urc the onl:.' one.') tlInt extellu nol:tliwllnl

eontilluonslr to Boon I~lm]{l, th~ isot berms of tlmt telllJlPratlll'e (luring otlwr )"0al'S generally stop·
pillg at NalltueI,:(·t ~ew Svnth Shoal. Ou tb\! coast of South Carolina tbese isotherms are confiued
to ?olarel..! 'lUll April; from "'"inter Quarter Shoal to Fire Islallfl, llH'y occur dLlrillg the last of )Ia~·

:wd tlrst half M .Tullei fl'Olll Blc:w!;: lo:laml to Yinc.vartl Sound, in ,June; anu ut Nantucket Xcw

South Slu~lll, bNrrecD Jlllr H ;nul ...\ugust 28. During' falling' temperature they appeal' at San
tuckd :Ne~'" Sonth Shoal betweetl AllgUi't ]J alld Octoller 1, alltllVach lIIartiJl'~ Industry ljctwecll

Non'rober ~(j and December 1;-\.
SIXTy.l'l....}; DEGIlBF.cl.~·nIC i~otlH'rlll.'; of G':P, duliug l'ii"iug" tl.'wperatuH', occur ill April at

Martill':" lmlustry amI J:attlesnal.e Shoai, in the first l1art of Ma~' at Frying Pall Shoals, but at

"Willter Quarter SlJOal !lOt. until tue widdJe of .JUlll! or 11rst part of JaIT. Between Fire-FatJwill
Bank al\(l Fir<l Island tlJeJ.' app(\ar mostly ill JIlllt', at Block Ishlild ill Jnly, aml at Bn·utoll'i! Red
:l.llU Yineyaru SonlHI in the last part of .Tulle amI in ,Tnly, During- falliug" temperature, UuWoccur
at. Vim-yard Sound iu Angnst; at mock Islallll ur", exec'.·uingly yuriablc ill posit ion, rungiug fi:Olll

Angl1i1t S to iile Ta~t of St'pternuer; and Oil 1tJC const of Sout It Ca1'DlillU :U'c mainly confined to the

month of XoYelllber.
SE\,EXJ'Y HEGI$E:>;.-Tlle isotherms of ,08 sometimes /:'xteu(/ to Block Is/auJ, but gClleral1,r

termiuatc at Fire 181;11111. South of Cape liattel'as tllt·.,\" arc allll().~t ~l]tirely confined to tbe lDtmt\l

of lIlay. FrOlll ,,'inter Quarter I$boalllorth~m:rd llll''y nrc pxc{'ediugl,y'\"uriable in position from

J.'ear to ;o.-·t-al', tinrillg tIle periods of both risiug and falliug tClUperl.lture, their E':J:trellle rall~c ill
tinw ill the {"Offill'r periQlI beill;; from June 18 to Angnst 18: antI ill till' latter from July 23 to Octo·

her 14-.

SEYE:Kl'Y·PIY!'; DEGUEES.-Thll 180tilerms of I,'jO are lTiilicnlt to plot at the Florida Reefl:! Oll

account of th~ frequent flnctaatiOns in tempemtllre, which gt'llt'l'illly occur between Noyember

fl ml the following Mar. During t.hose months there were often bri~f period~ of higber tempera

tun" thfll1 ';;)0, which it was imposl>ible to represetlt in connection with tLe isotherms, but they n.re

nIl showu on thl"' special cilatts of the three Florilla statiolls. At Carysfolt Reef and Powey
l{oc];;; tbe isotlll'rlU ofi5o lIlay appear as late ll~ the 18th of April, u.llrillg riSiIlg tflllillerature,
Hllll as carl;r <18 tile :.?4tl1 of 1\ovembcr durillg ffIlling ternpcratl1l'(·. At Marlin's Industry, aur
ing thl' pcriod of rlsiug temperature, tbe;)' O<'cur mostly ill the I'xtreme latter !lart· of May and at
Frying Pan BllOalg ill tbe first part of June, From "Winter QUHrter Sboal northward to AbsecoD,

th('~(' j~othel'lll", wben the.r appeal" arc nU\illl~r confilled to the lust l)art of Jul;r and Anglll.t.
EWIITl" l)EGREEs.-TJ.Ie {lcriod of lligbe(· temperature than 800 is shorter at the TortUg'.l8

tban at tLc more llOl'ti.lel'1J statiolli$ of the FloriU:1 U",efs, and the itsot:lterms of 800 of bot"hser~e;;

ueml iuward Ill!0U the chart at tbat place. At CUl'ysfort Reef llllu. Fowe~' Rocks t.llelS0 isotl!erms:

011 the rising temperature, were distributed, lluring the fi,e y('ars, between the Wth untI the "NT

last of l\l:t.r; ttt :lImtin'8 Imlnstr,'i' lIud Uattleslluke Shoal l>etwet'u the 12th alld llist Qf .Tune; <Hld

at Flying" P:IU Shoals between tue ht nlld middle of ,'lll:,·.Dlll'iug the period of fulling felil}Jera

tme tb<,y oceul';Y n wider nmge in time, and e~tt'nd ohliquely from J,'ryillgPan 8110ulll .to Qary<s(ort.
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Reef, Ilt tb.{\ fot'm~r BtatiGn occurring l:Jet-w\?'{\\l Augu'llt. 1 and &>plember 20, and at t!.l~ latter \Je..
tween October 20 and December 8.

EIGHTY-FIVE DEGREEs.-The surface waters seldom readJ a temperature of 8':F excepting' for
short periods at the extreme soutb, and it has been impossible to construct i8flth{'rrns for more
than one yenr at :\lartiu's Industr.r and. tIle Florida TIeef stations. Temperatnres of &')0 and 0\'1.'1'

were recorded lJetween tbe 8tli lllllilast of .July, 1881, at Rattlesnake Sboal, Fowe~' Rocks, and

thu Tortugas; between the fir!'}t part uf July and t ue Illst of Aug-ust, 1883, at Cnrysfort Reef and
FoweJ' Rocks; uud in 1885, from Al1gust 2" to :!U, at Martin's Industry, from Jul.\' 21.) to Septem1ler
28, at l<'owe~- Uocks, amI from July 0 to Septernbel' ~5, at Carysfort Reef.

NINETY DEGREES.-A 8tufact\ temperature of 900 was occasionally recorded at some of the

extreme southern stations, but never for more than a day or t",o at a time.

MEAN ISOTHERMS BASED UPON FIVE YEARS' OBSERVATlOKS,

In constructing chart No. 31, it was impmisiblc, ill all cases, to obtain the reductions of five
years' observatiolls, all account of occasional breaks ill the records, but the number of years

plotted is never less than three and generally more tliulJ foUl". The exact number in each instance

may be determined by reference to the annual isothermal charts (X08. ~6-30)"

On this chart the lmrface isotherms are rcpl't'seutetl as being much more regular and more
uuiformly distributed with reference to time tLJan on an;y of tbe SClU'lJ-' charts. On the lefUUluu

siue of tLJe chart, 1Iorth of Body's Islanu, there is a wide area of low temperatures, bounded by the
isotherms of 400 • From }Vinter QUQ1'ter Shoal to Fire Islam}, inclllsive, this area represl'llts a

period of alJout seventX·fire to oue hundred da~-8, beiug .shortest at FiYe-Fatltom Ba.nk, nud
long-est at Saudy Hook; from Block Island northward tlie Jengtb. of this period ,aries from OWl

hundred to one hundreu and tbirt.r-th-e da,rs. beillg llhort{'st at Brentou's U·n'fand longest at BOOll

lsiaMI. A narrower space of maximum tempcratun.':'> extemhJ ,ertieally throngb tue cellter of' the

chart, occup;ying principally the month of .August, which is not crossed by any of tlie isotherms,
although a few of tbem extcud a short (jist/mee into it. The hmgtb of tillle ('lapsing berw('cil

Sl1CCc88i\e isotherms is generally from a bout twel \"e to twenty-four da,Ys, seldom less but often more.
Tbe isotberms are more numerous und follow one alllltbcr more rapidJ~- at the intermediate stations
of the 8eries tha.n at the llortheru and sonthem stations; toward tile north ami ~ollth tLJey diverge

somewhat and become moro widely separated. Thisnatnrall~-results from the fact that at tlw

inl~rmediate8tations there is a much greater range of temperature (:1b01-C a minimum of 400) HUlIJ

at the m~rt.hern aud soutbern ones. In the (~afStel"ll part of the Gulf of Maine there arc onl.y tlm~e

continuous isotherms of the value oftllOse plotku (400 to GUo, incIusi\'c); iu tile westt~ru part four
such isothenns (400 to 55°, itwlullive). On tbe southern coast of Xcw Englaud there an) 11,e
isotherms at Nantucket New South Shol:ll (400 to GOo, inclusive;, ami six from Villeyanl Sonlld to

Block IslMld (400 to 650, inclusive); I:le\+cn extend foow Fire Island to BodJ"'s Islaull (40:> to 70°,

inclusive); four occur on the COlU!lt of South Carolina (550 to 7\)0, inc\usiYl'), and. two at the Flm:illn.

Ueerti (750 to 80Q , ilJclusive,a.nd sometimes 850 ).

Nortb of Body's Island the isotherms of both series extend in a sligbtl~' oblique tlireetioll tread

ing inward toward theDorth. At Cape Hatteras they bend auruptlJ"} aud the same isotherms

appear much cartier in the :year to the south of that important cape.

At Frj'illg PallShoaIs, the first feliable station south of Hattera,g, tlle i,mtherm of Ji;0 appear:;

auout 'ninety uays earlier than at 'Villter Quarter Shoal; tbeisotberru of 600 about sixtJ' d~Q-s
earlier; 1ueisotherm of 1150 a.bont fifty days earlier j and the isotherm of 700 also abont fiftJ' l1ayR
earHer.
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The iSQtherms of 75Q aud SOO also heud ahrnj)tly b~tweell SOllth Carolina aut! the Florida
Ueefs, that of 75° occurring at F~)\ve,r Rocks about, sixty days ill mh"ance of Martin's Indust-ry,

and tlwt of SOo about twenty-six days iu advauce.

RELA'l'IONS OF 'l'HE Am AND SURFACE ISOTHERMS,

As statetl in the explanation of Cual't No. 32, there avpears to be no constaut relatioll between
the air and surface isotherms at any of the light.house stations. During the periods of both ris·

ing and f:tHing temp8rature, tne nil' temperature of any degree, as a rule, precede!!! the surface tern·

perature of the saTlle dt'grec, hnt the length of time interYening Illay va..ry from two or three days

to OH'r a month.

THE WI~D Rl~CORDS,

Very complete recofih reSI)ecting tbe tlirection of the winds were kept at all the stations

excepting Thatcher's Island, the-observations beiug tnkcll twice cacll dnY,at the same time as
the temperatures. The wiud records are even more c01l1pletlCl than are those for surface tem
perature, having fewer breaks at auy of the sta,tions; antl as temperature is greatly influenced by

the wind, it bas lJeen thong-lit ad \'isable to present ill thi~ connection a tabulation of the observa
tions Illude. In this table (p. 176) t.be means of Ii \'c years' 0 b!H,>n'ations for each month are arranged

aecording to quadrants of the eompass, beginnillg with the I1ort.h(·ast quadrant, Northerly willll"
havo been inclnded in the same quadrant with north westerly winds, to which the,V appear to IJe
most Ilearl~' related in their effects upou tcmperatlll'e. The extent of the several quadrants iI'!, there·
fore, as follows: ~Yortheallt,from NNE. to E., itlClLlsive; southeast from ESE. to S., inclnsiye.; flouth·

fUllt from SSW. to 'W., iuclusi\'ej lIorthtflcst from WNW·. to N., illClu!lin~.

The general arrangement of the table $~arcely rf'qnil"es all (\xplanation. Tbe data respecting
t lw ael'eral stll.tioll!l a,J'(' classi fled by quadrants nnder ('aeb mcm tb, all d th at for each station exteIllls

from left to rigLt across the table. In tile columns of figIUe!l, each oue'tenth of a unit represents
one obsen·ation, aIH! eacb twit tCll Olll~lf'r\'ations,extending through five yoors, the Ia.ttt>r being

I'qlliYalcnt to one day's ohs('rvatiom; for five yeaI'll. The timl~ ratio for each quadrant is, therefore,

repres{'nted by days aml fractions of a dar. For example, at the Tortngll'" station in January,
which Las tllirt'y-olledays, the 1lorthcast quadrant suo",,, It mQall record of 14.9 days j the E10utheast

of 7.2 rlaY8; the southwest of 2 days, aud th[\ northwest, of 5.9 days, ma.king a total of thirty
dn;ys. The (liscrepancy of one day I'e$l.llts from calms alld \'ariaUle winds. The rerms used b,\'

the obserrers to express the Y€locity of the winds 110t being uniform at tbe different stations, it

Im8 been impossible to tabulate them.
At the Florida Reef stations northeasterly and southeasterly winds prevailed throngllOllt tile

cntire ;year, the records for the Ilortllwel:lt and southwest quadrants being relatiYely Bwall during

nearly every mouth. Northeaster1r winds predominated at the Tortnga.s durin~ e\'"ery month

cxct'pting June, in which the prevailing winds were southeaRterly, and they afford au excol"dingly

high l'f'cord during October, November, and December. The records forOnrysfort ReefalHl Fowey
nock~, which are situated only about 23 miles apart, present some, though not considerable differ
ences. At the former station northeasterly winds prevailell dUring February, May, Bl'ptember,

October, and J'IIovember j at. the latter, during September, October, November, and Dt"Cewbt'r;

till.'> prevailing winds for th<! gs.me stations during the other months being Elolltheasterl~'. Nurth

wcst('rly winds ~ery rarely occnr at the Florida Reefs during the sommer months, and in only one
iUlltance did they exceed a meaD of eight days during the winter months, that being at Cnrysrort

Hwt'in December. Continnons winds from the north and northwest cause a marked .reduction in
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the temperature, as is strikingly illustrated in tbe cbart for tbe Tortugas during March, 1881, and
November and Decrmller, 1882. The same conditions of tempera~uf(\preYuiled to SODle extent at
Carysfort Reef and Fower Rocks during the sallle periods, but north westerly winds were far less
pre-.aleIlt at those stations during 1881 amI 18St tlaan at the Tortngas. This suhject is furtller
uiscu8/:led in the exphlllations of the charts for the three Florida stations.

Passill g northwanI from the Florida lteefs, the prl.' \-ai Jin g wiI1(] 8 grad ualljT change from north

ea"terl)' and sontheaster],., to Ilorthwestcrl)' and south westerlj'. From Martin's Industry Shoal,
South Uamlina, to Cape Lookout, :::\ort11 Carolina, nortlH'astmly witlds generally prevailed during
January, February, April, lIar, AUglH.t, Sl."lltember, Octobl."r, Non'mbl."r, and December; and
8011tltWf'sterly winds during Mareb-, JUlie, and July. A few slight exceptions to this rule are pre
sented by some of th('se statiolls, alid tbe- Willd reCOrU'l for two. or even three quadrants are some
times nearly alike d.uring the saUle month. Northwe8terl~'winds an1 lIQ tnm'e (',{JmUl.on thfm at th('.

Florida Reefs.
BodS'S Ishtnd, .Korth Carolina, and \;Yintel' Quarter Sboal, Virginia, occuPJ' au intermediate

l)ooitiou between tbe \lonthern aDu llmtheru statiOll;:, -with n;s})ect to the wimls 3.8 well as geo·
graphically. Northeasterly wimls are less preya]('llt and northwesterly winds more COillWOll, espe,

cially during the colder months. At Fin-Fathom Ballk, New Jersey, Tlorthca'ltcrl~'wiuds premilt:d
only during October, but they also furnished a relatiwl;r lligll record during 1I-laJ', August, and
Selltember. The prevailiug winds- at that, Ilta1ioll for January, Feuruar,v, Murch, April, Soyemuer,
and December were llortbwesterlJ'; for Mil)", JUlie, .Tuly, Angust, aIHI Septemher, southwesterly,
At Absecon Inlet, J:ilew Jers£'y, northea,sterl)" alld soutlwastcrl,r winds prevailed fntm April t(

October, inclusive, anti l;ortbwl'sterly Willds during the other montb". North of thi8 statioII,

IJortheasterly winds rarely llreyailed durillg allY UJontll, but llorthell.sterly and southeasterly winds
are of much more frequellt OCCU1T('nce at tb" northern ata.tiolls than are llOrtbwesterly and !louth·
westerly winds at the extreme sOllthern OIU·.I'l. Northwesterly winds generally preyailed from
Nm-ember to April, and southwesterl,}' from Apl'il to November, but there are numerous excep·
tions to this rille, and at some of the stations southwesterly winds continued to be the pre,alf-'llt

onl's through Noyember lind Det:ember. .At Boon Island and Petit Manan, in the Gulf of Maiae,
''Jontheasterl;r ~'inds predominated during most of the summer months, and the record of winds
from the northeast quadrant is ve.ry high at Boon Ialand, as also at some of the other stations on
the COl\sts of Mass8chusetu, and Maine.
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Ialdc .luming the diTm/ill/l of the l~indB, by quadranlB, fa" ('Itch IlWlltil "f tllf !ffa'!', at Ike ligTlt·hou8e 1emperature Btalwn. Otl

/"c eastern ,coo-t oj the ['~it«l Siale., Tidng 11,., ,Ma". ofJit:e year.' obBert:ati01IB, from leSl 10 li!t'5, incl"·fiirc,-
•--_.__._----'------,---._--' ----_ ..._--,.._-- ._------~.._-_.-..,...,----

Feb""";'. YarcL, ApriL
Sfi.l.tlon~. I i~·· ··---1---'---------..... --J ----J~~ :"--- ---"'-. ----1---:--··

. NE.' S£. '051\". NTL I NE. I ·SE. j' 1>11'. ':;CW. 11'1:;., SE. , /; W. ,'lIT W. ; NE. . SE. i SW. : NW.
---~!---,....--i---,--- ._,.__ , L ..- .. - ..... -- .. -,---,---'-- I~--I--

l'~litM~D"U,:ll[e..... _••.•....••••. _.. 1 ~.51 3.1>' 9,0 i 12.4 ". ; 7.~, 3.9' .,0 9.2, 72 G.8 5.7; 10.7 I 6.8

:Mt. De",'~! JI<>ok, Me ...••........•••. i 4.9; 4.5 i 8. 5 I I~. a 5. B' 4. II. 8 9, 4 7.2; G.8 i 7. 1 I 9. t, 5.4 i 5. a j 10.1 'r 7
:M"lill;"n. RGe-k, Mo 1 :l.7! 4.~! 9.1: 12.9 4.6 4.9: 6.4 11.7: •. 3! 4.8, 7,4; 12,5 6, a: 4.S i 8 7.9
!i;..~ui"J.IRn,l,:.·Ie•...... __ _•.... ,: 7.4: 2.1 9.5' H,G 7,(; 3.1 7.,' ,.iI' 3 4.3,,,, 0.2 6.~: 5.4 I 8.6, 8.6
l:con1.o1.nrl, Me .. _ _.1 7.8: 3.2! ~ . H.V V 3,6 7,2' 6,4 9.:1' 0.91 5.5016.5; 9.1 ~.B 3.V I B

I'"nmk}:i-p.M __ , , 4.5! 5.3' ,.' :l'J.4 ,..4. 3.~i 10., ~.';! 4.1J1O !lO.7: a.6) 4.1110.5 7.6
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EXPLANATION OF OCEAN TEMPERATURE CHART No.2.

DRY 1'ORTUGAS LIGI-IT·HOL·SE, FLORIDA.

U08"1'I'"r: ROlH;l{T H. TlIO~Il'SOx.

Ll)eaNl)1l oj 8taliI)1I.-The D.r~· 1'ortugns ligll1.-hmlse ia linilt on LogW"'head KCly, the we8ternOl08t iijlaud of tho
Tort\lga1l R"ef1l. 'I'h,,.,,, ro:.et'% nre a weslerly l;xt,,,,USi.u,, "f the rlMi<l~, R.... fs, anllln", l""'(\,t~d il.brmt, 1 degr~e fn>Ul Ke:,

W"Bt. ],ogp;erbcad Key i~ about three-[ollr(,hB of a mile loug, Il!l,l kS6 th;11l'me-fift-h IVI wide. It i~ Bituatod Oil the
soUtltl"lStl)1;-]y Bide of no elongate bank, bCa-l"ing the 61UlW name, amI treudiug in III northeast"rly Ulld sonthwe-Bterly
-ditedion. 'l'ho bauk is al)Out 5 mile~ loug, and has ".U llVerag" w(,lt-h of t.hr'''J·fourtha of a milo, inside of tl18 3-ftlthom
Hue. Til", &mthw\\\lt Chac1Hld, wit!, d"'l'th" <>f HI t" t 2 fath.(\u,~, w?;na(.<J~ l..oggerhe3.d. lin\lk from Ute Bird, G~rdel.l,

nad Long Key Bank 00 tile east. Strong 1idal Cllrfl'lIts so t turnugL it, rllllUing northllll-llt ou the dood aod soothweRt
on tIle GUh. 1'JIO rballuoIlJetween tho 'rol'tllgaR amI Cub" iR 1\1.>0111, DI) mile~ wide alld is ocruplcr11,y ihe Gulf Stream,
tI!l' a·:~d~ of wbicll approacbe~ nwcl} J:earel' tl", C'l!>a,n CO,181.. th"n th" Tortug3~. The depth of waJer in thi5 cbannd
"'''''~<J''.u", '-,OGO f",th"ms iu llQUHI 1)1"<J<Ja, blllUg g1'""te~t in ilR ~out,he~u 1.'''1'1. 'fl'" I O-fathoUl oun-e p",~.~cs <;lOR" 1,)' th,'
'."a,t",l'lI HIde of Loggerhead liey, ntHl thc; l()()-fatiJolll curve iB ,1i~tant ollly about 20 miles to tlw BOntllwarl1.

Gcugraphical pOsition of the li!Jhtoliou8e.~Llttitnde, 24° 38' (14" N.; Iong-iiude, ,,:20 [,5' 4:2" ...V.
Depl" (lfl~·atC'r.-The dept.h of wll>ter wb"m til<.' obsery:;tiolJs w"re tal,en iB ;] feet at mean low f.i.d,·.
Hallyc Qjtealpel'alure.-.Air, 2lo .it (1)7'> to Bil".5); surfaee, ~()O." (6;:;0.r> to ':'1;°).
TI", d"Vth (If watcr wtum, the observatiollS wer" taken is prohably too littl", and t-he localit.y to" mueh Blwltcred

io lltfo,.,1 Hatisfllo(,ory l'e"ll!l-~ n,spoetiug' t1.w t"mperalnr" of the open ",atN'" sllrrolludiu,<;:: tho Roys. That sueh iij the
cas" will appc'j-r m'idellt on cOlllparing tho teJUperatnro chart, fOT 1.1", TOTIng-as with thoso for Cary~fhrtReef amI
1··owe." Rock•. On th,; 'fir6t .,wnti<we,l, the more ,HTl'ct.. i'rllLlcllce of the a·ir npon 01<) water temperatnre is made
apparent 1>~- t.-!It' llmuuer in wllieh e,wh fluctuatio!l in the ,Hlrves of a.ir ten'l'"rature is repeated in the CUTvea of wat.er
1"'ll 1,,'rl1t lIre. At the two mom northertlst,atious, alt:lHll1gh tiw depths are)]o gl'"a-Ier, tbtl curves of water j.e'upera-tun'
prt',,,ell I; fewer aJJgle~, I'rn],ably ollIe. to !.lUI more OpC·ll e-xpOSllr(l "f the pluecB of obsc.rvatiou,

The mug!1 of tempt'mtore giv"n ll·hove i6 for 1·;;';;1., that year ha"ing ullonled t-lw greal,pt exlreuwa ill temper.. t,11l'6

,-,1' allY ]'1<>[1.<)(1. Thew is COUlVUra ti ,-c l~o Ii l,t Ie differeuee hfJt-woen tl'e UII' 9.1111 BIldhc" temper" tures at allY period, and
great ulllj'ormiJ,v iu th" ,'.llrVOB of sm-fuee tem!>erature ,luring tLe ~UllilU"r and ,,:,rl.'I' fill! months of all the year~

""{<'cpt ing ld~4, j JJ w!Iidl y('ar bol h the 'llr allli ~1Jrface t emperu t ures wct'o cOll~luntly from ::I to 10 tll'b'l'ees lower
I"'twet'll AVrIlll>lHl the middl" of Oet-ober. Th" eolhteral ol'~crvations f'til to e1l:Jlla-in the eanse of thi~ Yariatioll, the
n~rords fur direct.ion am} for"e of thc winds 8howing that, e~sentiall~- the MlIW cOl),litious in those pllrticulara 1'1'c'-ail,,<.1
dutll1g 1~84 aml 18"]", though hat,h of those ~'l)ar~ ditfcr<'d wore or les~ f!'Ow the ihl'lle preceding ones.

llot.\~·eml Mllrdl 21 and April 10, 1"!"t, aud between No\'ernlwr 211 311,1 D"eembl'r 6, 1882, the temre,rature of bot.h
tile air awl wat/Jr foil far helow thilt, for the corn,spom]iug" periOds of oth "f .I'<lIH~, al'fordillg" the low"'6t ob8ervll.fiou"
n'coriled. Tlw cansc of these oxtreow YarjatioD~, wllich are so "load}' bruught out by tLe eurvos of temperature Oil

tlIe ehart., may be c:l<[>lained by tile fllct that dnri Ilg t.ho~" two periods tht) wiitds were t'lmost C1lnMantly from He
uorth [mil nort.hwest, and blowillg fresh; tile prevallillg willda for the montlj~ ill queation II-I'6 ge/leral1y nortbell·aterly.
1",w tcmp,;rat nres Wd'C l'i!cordeil dnring: (he 53we JlllriOlIH lLt. Cu",I'lOfnrt Reef nlld Fowey }l:ol).ks, t he 1l~1tt st~tiona t (,

the Ilortl!.
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OCEAN TEMPERATURE CHART No.2
By Rl.CHARD RATH":eUN.

Station: Dry Tortugas Light House, Florida.
.Representing, by means of cnlVes,the temEerature of the air from. TSS. to TSS]. inclusive, and of the ",ah:r at the surface frolIl.

:[881 to r88S:- inclusive.. redl.lced to Inean~ of 'ten days..

EXP.t.,ANATION OF THE CURVES' __ :z88:t'~ - ~- _IB82~ -.----...... '1:883,

(ISSUED IR J 8S6.)

--- <884, -,.. _ .8S5.

.. to 1_

DATE AJR TEMPERATURE. 1881-2:-3'. SURFACE TEMPERATURE,1881-2.-3. SURFACE TEMP~ATURE.1884-5.
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,E:ach vertical inte:r"paLc represenls. one d.egree~x-'aJuenhen;and Un".: frad:tonal p;ar-ts of 'II- degree arc illdicated as- eX}lctly as posslble in the- plotting. of the curves. r-:..ach fifth

degree j$ t'ep:r~~ntedby 3. sHght1j~ heavier' line. TIle 1:rahsverse interspa<::eslJ1"dosed by the" heavLCt line,,; I"ep-res~..;ntperiods of te,", _days each. ;:)5 ~nrlir-afed by tbe dates on. the
Jeft..h:Jnd side oE the plate. The lighter rran!H'erSe Hnes:, intermedra.t~ bepvc~n'thc heavier ones,. -aTe.lntemJed to represem: the tneart of each ten d:"y,:. and the c.u.vcs of tcmf,eE"~

ature.are plotted "\Vith Tercrence to these line!1=.. The left-h::t.nd ,"~t:rtica1.JiviSlbITrs: deVQted to tb~ a.~r-. t"empcrature~Cor' _s881. [832. and "1883. the ,,:!l~ddJe divistOn to the: ~Ilr{ace

water temperamres fot' the same "ears, thus permitting of a comparison 08 me two; anome right-hand divi5ioo to the -wate-r'"temperaturcS' for 1884 and] 88.::::
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EXPLANATION OF OCEAN TEMPIlRATUltE CHART No.3.

CAHYSFORT llEEF LIGHT-HOUSE, 1"LORTDA.

Loculi,,,, oJ .lafiOIl.-Carysfort n"cr light- hOl1Rl' j~ locate,j 011 the outer ~.itle of Carysfort Reef, in frunt of Key
L,,-r~o) uuu facin!; tll(' Straits of FJoridil. It, is about 1,,10 lllilcti lwrtlJeastcrly from thc Dry TortngaR liglJt·h<nlM. The
""nj(;r (\c,']){)n~ rUl,hJly fn1ln n,r outer c,]gr of tIn' T<'cf, attainiug ll. ueptL of fill fathoms within a distallC" of nl>ollt 2
nd lc~, TIll' 100·fnCIJ,.nl Cllrn, is ,listallt 1l1JOut 7 mil..'~, am1 tIl'; axis of the Gull' Stn,am uhol1t 27 nliles.

GeQgral",ical posil-i"...-Lal itu,h" :.:,,'" 1:\' 1:," k; 10llgitnde, EO:> 1:':' 42" W.
lippa, of1mlfl·.-Thrco fed.
Rc"'.'lc of iempo,,,lm'f.-,\ir, 11,;0.'" (f,;,O,5 10 i"P); ~ndlH''', 1,,0 (71'"'.:) to ElF'.,,).
Tho tom poratun' is In()l',, NfU a1,\" at 1'.1, is 8t ..t iOll th:l1l at tlw 'I'ortugas, bo(.1J as regard~ tho air nnd 'I'l'ntor, Tho

nil' temper",tlll'e is rdat.iv<;]y lower thrnugl1011t. tho )"oar, the lUaximum belll/-: 4P lower at Car~'8fort than at th" '1'01'
tUgllS. The (">rve. of snrfafl' tGlllpaatun' am l!lore r(·.gular, lIuIl aro vory uniform f"r all tll8 years, II.pp"rt\utly indio
clI.tin[l' tbat tile vlae.e at wlJieh the obs('nat-ious W,',Io' take" WlIS well suito,l fur tlJ8 purpose, althOl,gb the depth of
-water WilS only::l feet. Th" maxilllHlll ~urfa('e il'o,pel'atlll"'; wo.s practkally tlJC~alllC at this elation as a.t t,h~ Tortugas,
UIIJ ('"""ctI. tlll) nil' m,rxinJUm hy ~p,,).

TIlL' low t-eJn\l"ratuI'('.s recor<l"d at tlw Tortul!as for Mat'clJ, 188t, an<1 li:ovOTllbcr 26 to D"combcr G, 1&~2, wer" also
observed at ihi~ l>illtio!l, though ;n lI. relatively less d"JP'\·(',. cspecialJ.v as regnrl1s the former period, During the first
part· of "Marc.b, 1281, l'Ol"therl;r and tJort·bwe~tcl'!ywinus l'rt)va,il<,(l, wlJil" l1uriug the latter part of tho ~a.me month the
w;mlR werc \-ari:,1)l<.', llnr111g tlw tN' ,laJ's ending Dec('mll\'r fi, lbA2, tlle~' \\'''l'{\ l"oatl.v from .the north aul111orjhCl,~t.

T/I/>/e ~/,(,,,,il'!J the di noc (;011 Of tire ',c;nab, by (jlladra'IIR, for cad, monlh- of thr )feor, bri,,!! tilt Illfalle of fire yearH' Qb8/'T~ati(lIIB.

=Q;,'::", =t:::1 F:.~'J~~:'"-L~;:-I ';;"_:" r;:;, IA~I '"E.':m 10cl00« >r~
Northealll.··· .. ·1 8.4 11 I 8. ~ i 8. 2 n.6 i 8.8 i e.7 i V.l I 1~. 1 I 16. 1 18.1 '
So<lthca.at -. 15 7 lL Q • 12.8 10.1 , 17.1 17." j 17.2 I s.g 1 8.1 7,4
So<lthWNlt_m 1 2,6 2.2 L51 :L8 11.4 i B.2 UI 2.3 I 11.6 8.2 2.3

~~:,"I ..... - _ 4.8 8 "-. fJ,4 lUi! .8 " Lf i 1.8 8,6 tJ"
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OCEAN TEMPERATURE CHART No.3
By RICHARD RATHBUN

Station: Carystort Reef Light House, Florida.
Reprcsentinl!" by meanS of <:u.-ves, the temperature of the air from ~88( to ~883. inclusive, and of the water at the surface from

1881 to ~885, inclusive, reduced to means of ten days.

l!:JO"LANATION OF THE CURVES: __ .88., .882, 883. _._1884, _ _1885.

(]SSUED "IN 'I 886._1
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.Em:b~inl;l;!'rf':-~~pl"e~Dt;;.one degree J;--ah.re:nhci.t. and th~ lr.R:tle:mal [!~rrt5 of .a degree aTe imf"u:::atcd .as e:xn.cr:l)'·«s pos!;ibTe in the plottirlg of the curves. EacJ~ firth
~~~n!Sented by IT J:Jlgbtly 1n'!a.vier Jine. -- 'The tr.~:nsve:rse: in1:Crspa.(;e~lnclaw.d by the. heavier lines rep"("~pr periods of teD days ea.ch. as indicated by :the. dales on· the

:reft.h:t:nd side uf the plate. :r:he lig.hreTtTami.versC: lim:::s. intenl.'lEclia-re betw~ tht'.: bea:\."leJ DUes..are intended 1:00 represent t1re me~.a Df each ten uay~and the. curves of temper
.s.D.TI:e::ate planed wi.th 'p:':f~ to -theselin:es. 'Pm left-hand 'n!rt.i.ca.1 di...-hn\m LS devored to ·rbe a.i.>= t~rnperatures fOL ~SSl. 188.2; and J883. thcmJdille division to the surla~

~ tem.Pera:tlI!'e"s rar·:.!:J:f! sune.~ thas~ 01 .a~ of ~ nvn: -and the' Dgh:t-hand wvi5i0n to tht'S wa:ter' r~pc:ra.n:t.res for 1.3-84 Imd ;[£35.



EXPLANATION OF OCEAN TEMPERATURE CHART No.4.

FOWEY HOCKS LIGHT-HOUSE, FLORIDA.

I'o~iUQ".-l<'owc~· }{ock~ lighl-1liln~() lS built, on Fow~..\" Hock~, whieh arc joratcd ""'I'Y near the uort,bea~tcrn

('X tremi t.y or tiw Florida Reer~, ",hoI) t (J mi\(.g aou th"astel' I,Y how On,pc l"]orid"" ami 23 miles I1 ortherly from Carysfort
JW"f, TI,cBe rocks fire on the western si,le of the Strai 1.8 of FI"rida, in their llOrtlJrrn' aUll nfLrrowest portion, some.
~imC8 caned tbe snuits o(Berninl; tbe eu~tern l;oriler of Wl1icll is forlll"a l,y tllE> nort,hwestern extremity of the Great
HJJ,bJJ,m,~ Dank. 1'110 ligllt-l1ouse is sitnak,] on tlli, oute!' <'o1ge l,f the rocks, which lie dil'<lctly in front of the widest
opcuiug to Kc~1' .GiBClty"e Day. Depthg of" to IG fUlLom" Ocell[ c]oHW ttl tho JigIJ!; 1'ilo IOO-fathom Jine is distant only
abo\1 t ~i III i]".<, II n <.\ t 110' axi .. of till' Gulf' Stream aholl t 24- mile ..,

Ge<lgral'hicall'UBition.-T.atitI1l1f', 2,,° 35' 2[," ~.; longitndl.', t'(lC (0:"'- 41" W.
lie)!l/! ojlfaler.-Fh·e r""t-,
NanfJ6ojte",paat"r".-Air, H:r' (Gi:P to 2lF) i surface, llP.i'i (700 to·HlP.:",).
Thc..., is nOHll'amlh'e·],V ]it.r.]" llilferenefl hetween the temr,crat,nes fit Fow,\~' H"e]'e am] CUJ,..fori TIc"f, lh08e two

.t,atioll., loca!(,d ooly 23 mil". "'J':~r~, heing more closely feJatl,d tban aro ei tiler of t,hClm to the Tortugas. The :lir
h,ml'crat Ilrcs runge .~Ii ghtly high"r fit this .. tation thUD at Cilrysfort, hnt the surface curYes correspond very closely
tbroughout ".atb year, tl"" gn:'rtt.e"t difference nt any poriod being only to or 3", 'rhe mOr!) prominent irreg-nlll.ritiea
in tlJe sllrf;~('e cun'os at oue s1'at.ioll are almost iJl~'(l-riahlyrepcatr.>d in thOfW oftbe other at the same period. T}1e ang-Iea
iru]icating low tell1pernlllrc~ j"r ]lJar('h, l~i:il, n..., more prol1ounced hero than !It. Carysfort, but those for the la.~t part
of 18·~2 IH" J,'s~ 'Jl!lrk,'(l. TIl(' m:1xim~lIl nil' and BllI"fa{'.c temperatlire" at, this st.atim, are ... el'~' nearly identical.

Table showhl!l tl,. rlirectio!1 of /ho "·i.'III1,, by 'lua.dJ"wd., /.)1" each "'01111, of ti," yeal·, bdny Iile mean8 of fil'C yearN' ob~e,,'alio""

: ;: I --"---~--~._-~ "I --f~--- ,-
Quadrant. !JanL1Ary. ~I~ Jr".~~~n- lhll'ch.! Apl"n. II" .lfay. ! Jllm~. July. .An.:.:u~t. &~hPteUl~! Octobel'. )l°b'·E>nl

L

., Db~;kn.
I ~I:' ~ i ! ' ! er. : Qf. - .

K<>rt\r.oa.t. ...... :~:I---II.-l-I~--8-.9-'1'---9-~;;~ ---(1.-.- ---e-.-7' ._-, 13, 51-----;;;- ----;;-. J2. 2

SOutheaot........ 13.1 : 10. S flO. 5 12. I Ii 11. Sf lij.9 l5. i l~. 7 P.7 ; 5. j 7. I ~. 2

Sou!hwcot. ..... ~g] 2.31 402 1[ 4.~ 4,4: 5.6 6.4 4.4 4.4; 2.8 1.4 ~.l
!I·<>rl1JWe~,=_~__5_,_9 __ ,"_,a.~ I 3.7 i 1.9! 1.1 1.3 1.6 1.5 i 4.a 5.!! 6.&
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OCEAN TEMPERATURE CHART No.4
By RICHARD RATHBUN.

Station: Fowey Rocks Light House, Florida.
}tepre.enting, by mean. of, curves, the temperatun: of ,the air from ,~881 to 1883,.inclusive, and of thc~a1:er at the sud:'ce jiom

1881 to r88.1],· inclusive_ rerluced to means oL t.en days,",

~PLANATlON OF THE CURVES: ---~88., ---~882, ~883> -'-"88+ - -:I885·

(I.5SUED IN 1886.)
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DECEMBER [, I I' ! ... " I I ! I i I . 'I... J
IGH-t~--H-I+HI rt+ I fj/ : I +- I : i~ I :,! I i j' iN +1-1' ;ir ltt-l--t+H+ttt-t+i

'J L I I I ft- I I I ! I H-IH H+H"+'i,+lH'1-++++1 I i +HH VII II
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Each er-,jcal jLlter~pa:ce ['~presentsQPe, d~grf:"c FaJ.renhcit., and [he fractlo!l::l1 (}n rts of a Jeg:n..:c arc. ...dic:ated .::\!;: C;QCuy as: ·p055th1e. In the pIottirlg of the- CUJ;::v.e~. Each. fifth
dcgree.fs represented by il'.s1ightIy heavier line. The tram.......''l::t""ge- !cm·-!'".'J.paccs jn.clos<:d by tblo: h':':ayier l.i:r.e~n·f:pre5e.n.t:periods of teo day.s ~""cli, as indicated Dy the: dates on the
Jeft.hand 'Side, of the plate. 'lbe:lighter tta.o.sv-erse.l;ne..'i, i'lte["med~d.t.t:: bct\vct:l. the h~avier o Flcs•.a(e iLlfF.I,dcd tr~ r:t.:pr~se:nt the nJean Qr eacll ten days~ ~nd the -e:a:r.:vGS of tenlper~
,utllrc::>re plvtt-cd wi.rJ-. reference: to d'1~ lines.. The left.-hand ..,e:r:tic.:~J dii'i~.rnl is dc'lt.O.t:et! fu. the: _ail" te-mp-eratun:::'i r";r1.8_S.r. -.::8-8'z and I..s:s.a, the midille &-';151011.. to the.s~
~ It:mperaJ:ure.s [or tim SUDe)rea.rs,. t1:J..wfpcr.mUting of i;l ro.m.p.ari:':ion...t:::lf 1be t.wa; a.lld ilie-cigl:u:.h.andili¥lliiQ.a. tu'tl:Ja-~rte~'!fur' l8.84~ a2:8S..



EXPLANATION OF OCEAN :t'EMPERATl1RE CHART No.5.

MARTIN'S IKDUSTRY LIGIlT-8IIIP, ~OUTH CAROLINA.

l'<NIilion.-l'his Ilg1lt-ship iij loell-tOll oft· t1lfl 6Iltrancfl to Port Royal Soupd, South ClU'oliua, Ilnd about 390 miles
northerly from Fowey Rocks, Florid a. It is allchored about 8~ miles from land, directly in front of Martin's Industry
Shual, frOll. tho outer edge ()f which it is dilllant a little more than 1Io mile, the depths between ranging from U1 tu i:l
fathoms. The lO-fathom curvo ill distant about 9 miles, th6 20·fatbom curve about 3"J mile~, and the 100-fathom
Clll'YO abollt 62 mile.'!.

at<£>grapldoal piUliti£>Il.-Ll>titude, 32° 05' (:n") N.; longiioude, 800 35' (01") W.
lJeptk of walu.-Nino fathoms.
Rang" of Imnp"ralur",-Air, 410.5 (4r,U to 88.'"5); surface, 3\>,' (470 to 850).
Theconrlitious infinOllci?tg tho temperaturl' at Martin's Industry Shoal ure very diff'eront fl'Olll.thollo provailiug

~t the }<'Ioritlll. Reef BtationB. The range of temperature is very much greater, and the tomperatul'e ploHiugB on the
chart form milch more pronouneed eul'VCs. The Burfaee ouryes, althongh more regular tban those for the ait', are
ueurly parll.liul with them througllOut each year, aud the tliffcrouc(l \>etween the surface and air tcmpcrlltureS are
soldom grea.t. '1'be maximum Bnd minimum tClnllcrn.tllrM UN: noarly tho Barno for both tbe ail' and 6urfac'-', tile Jut
ttlr haying a slightly smaller range than the former. Tho maximum temperatures are abou~ the Bame hero as at
FolVo}" Rocks, and CllrJ'8fort Reef, but the minimome llre over 200 lowor,

'rabl~ ,y]ww;nrl 11/6 dir'Jdioll of tlw wind.!, by quadra:nls,Jor eack mOllth af the year, bei"!! I.h~ m~atl8 of five yeRT~' ohfrt'ati(}~8.

----\-.--.J . i F"btll· I" II. I >11 I: i
l

5<iptem. Nn'l'etn. I Docem·
Qo., tonto . _""t~'1 ar)', ! .....arc AI" I Yay. 'I J'lIle. July. Augo.t.. be.. October. 1>el·. bet.

---J~--- -------- -""--. ---------------.-----
'Northc"".i .. ,.... 12 U.3 7.6 II. 8 11 7.8 7 10. I> 15.1 17. S 10.8 to.
SOll.th.....t._...... 4.' 5.5 1.1 7.8 9.9

1

10.8 7.8 7.5 7.1 4..5

1

8.1

1

4.1
SOtltllwe.t....... (1.11 (1.2 10.~ 7.1 7.1 11.4 18.5 aa 8.7 4.2 3.11 7.6
Northwest....... 5.3 a.1I :;'6 4..4 2.4 L5 1.4. 2.11 3.8 3.8 8,1 6.3
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OCEAN TE.MPERATURE CHART No_ 5

Station: Martin's Industry Shoal Light Ship•.South Carolina.
Representing, by means of curves, the teInperature ot the air from. 1881 to [883. inclusive, and of the water at the surface froIll

1881 to [885, inclusive, reduced to means of ten days.

EXPLANATION OF THE CURVES' 188., .88". . 188].

(IsroEn IN 1886.)

-.- .88.t. _ ...- .885_

AIR TEMPERATUIlL 1881-2--3. SURFACE TEMI'EIlATUIlE. 1881-2-3. SURf'ACE. TEMPERATURE..1384-5.
~ r:~ -0· "o~ 50~ -5~ 6{}~ 6[i~ 70~ ~ 0" 50".55- '-00'" ~"7 5 ....g ..
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Each ,'cniC';1.1 imerspnceTeprescnr3 O!1.C degree 'FahrenhcTt.-and Ul~ 'fractjonal pans of a ue~n::e ::ere imlicatcd as exactly a:e: possible in the- Il1auing' or [lie (:urves.. Ea(:h !inh.
u.cgree ;'5 n~f'[' ..~;,:entP.d hy ::L Slightly 11f~vh::"t' line~ The 'traflsverse. huerspaces inclo.:;cd by Lhe hea.... ier JiBes repreo;cnt pcriOlls of len days each, a-; indicated. b~ the .i:laI:es (In "the
left.hand side uf the pEate. The IIght"t:r"tran5v~(":'l.t:line,;;, irlte-r-medhlte' herwcen' the heavier" on-es. aLe 'intended -to -r-epr-escllt thcmr.::an t.}! each "ten ua:}~·, "and lhe £unrC-.,,> of ~mpCl"'

'atune: 'art{pluttcd Wilh reference to these li®s.. 'Ihe left-hand vertical division lS l.lc\'"otcdw the:. 'ai, telTlpcra:tuI"'Cs for '1831~ 18l:)2 ,and :n~.;s3> the mi(ldle divl'i"iUn.."t'O 1:he.."!Ou~

"wa.ter temperatures foe the same )"earn. thus "pc-rnllttiDjl of a .c.a01parl~QI'l of the tWO; an(l th.e. dglu-hand divi:.;~on to I.h.e WOlLer [Clllpcrature<::. for J884 and [8.85.



EXPLANA.TION OF OCEAN TEMPERATU1Ul CEAB'l' No.6.

RATTLES:'JAKE SHOAL LIGHT-SHIP, SOUTH CAROLlXA.

l'moiti01l.-RMl.1esuake 8ho;lllight-shil' ig I'Ill.ceJ ,just IJ()1'l.h of the ('utrauce to Charleston HarIJol', South Carolilla,
Im,l Ilbon t 56 mi]Od llortbelLsterly from }farti u's IodU8tl'y light-ship. It is anchored abont 5 milll8 off shor"" anol 2
miles off tho I>hoals of the 8~Ule name, between which an(l the light-shill there are dl.'pths of 4 to I) fathom~. The
lO-fatln01 C[lITe is di3t;\lJt abont, 11 milos, the 211.falhom curve about 30 mil«s, flml tllt'\ lOO-fathom carve aloout 50
miles,

Gwg!'aphica! position, -LatitnM, 3;)') 41' ((1(\") X. ; longitll(lf'_, 7iF 43' (10") "'.
DqJ!h ofwatcl".-Five f;ttholns.
Range oj lemperolure,-Air, 4\0 (4,-'''.5 to illio.,,); snrfaco, :'\80 (470 to 85t:).
The range of temperature at thi" ;tation is nlUlllst preciselJ the sao:w as nt Martiu's Imlllstry, thero being ;) dit~

["renee of otlly half a {legrefl i11 t b(' air records. The {'ur'l"CS as IJlottNI 11.]80 agree closely at the two stations, both
fiS rq.::.rds th,!iL' general f~atut""~ lu,,1 their <1etails.

(Ill.\<ll~,~;·-=:"~:~~~:~~~:~:'.i~~a-~h. i'~~;;;:'i'~~"y· -:. J~no. "I J:lr. ~i Ang~t.! 8c~.m. iocto: INb~~'I-D~~~-
:;{)n)JC.,~j - J2.1 1J·JI 1 j R~! lO'B: /),71 t1',i 1uDI J3.~1 n,! 33.91 lLP

SO"lhc""1 -- ... --' 3 5.8: u.8: 6.9! 0 I 8.2 i 0 I 8. 1 1 10,_1 '.\1 4.6

1

3,~
~"ul]",e"t....... 8.5 (\." , 13.3 ! j~: 0,4 I lJ: H.3 So 3 i 3 I I.D i 4.0 B. 4

"' ..'t1I"'~~~__~:~ __ 5.2 3.1 L~_.. _.~; 1,6 1 1.41 .8 I 1.01 2.4 2.7: 5.B I ~

I&.



OCEAN TEMPERATURE CHART No.6
By RICHARD RATHBUN.

Station: Rattlesnake Shoal Light. Ship~ South Carolina.
ilq>,-cscmting, by lUeans of curves, thl' tmnperatuTe of the air from 188] to 1883, indlH;ve, and of the "Wate& 3t the surface from

;,;881'tO 1885, inclusive, reduced to :means of ten day.-.

EXPLANATION 01" THE CURVES, --181\]. ---:s:Slb. --_'f.l!8S. -~'f.8S4. _ ...- &88S-

(Iss""" tN ] SS6.}

..

't-ttffif'f+H-++H+I"H'++H+l-H+i-ftTH ~.~l-H+I-IH+H-!-tt-;ft+tH+Hrt+Ht+H-t+H+ili'rrH+tH-t+H+tH+Hi+++++HH+ttt+Hl-+r+.t'l:+t-f+t-H-f:
II

'90 H-1-+tI+¥+-I-lWf+ttH+t-Irt+\+t#1:wt++tt-f+tlH+tH-I+f+tt+t+H*tt+tH-+t~tlH+' ttt+t-lH+1mffiH+tttrn-H-ttttHtt'ri1dT'r.tttttffi'tl
~i~' i, I .1 -i-r r 1-,-m-rrt-tl'Tr.t-hIT !+hl+r

a(JI+J-+tl+t+H++cH+i-H+HY+H-+-H--l"t:l:-mtH-1+j iH+tH+t-I-+tt-H-J+i!ftH++H-+ttftftld--l+tttmit-HttH+HH+H-++H-t+t+t-+tJ+fi ,l1t+ttl+H-I

81 ~ I I. " -{ ~I _. +L. 11'- J I. +i, _LI tHtrH-t+t-t++H
101+-l+1--'\-I-I-+-l-I-*~l:H::t+ikhf.~-l-H*-H-l--1+1-++t-+++-Hr+\+-HH-l-t>ld-+N.:H-:\4"'=+'I-l-H-++H+++l+t-H++-H*H++++++-:1 'It-\'~"\c'ci\--r; t-j'rl+H-t+-H1rl+Tt+tH-H-l-I

. "Ii.~ , '. ! . _I ·t+I++·+++++I·LI':Lill. - I U.L ~
110 I',., II I i'LlI' I rill

H++H+H+f-.I++-I+HLf+,t--t+N:-PM+t++-H+H+-Hf-i'-+H+HI+++Tl '-J UII I: i II I pLl 1-' "'r'-H+t-++++I
110 I I I I I II '! ' I
tH+H-++H+H+tH+H+HH+~lctiffi+HH+H+tHffii+IH-I. "+-H-+H-++I~I-\-'l:-tHH H'H'I-H-H+tt+++-ll i+H'IH+\m+t-t'+;rH,:""m+1j-j'+HH-t-I+tttl

.A·H+H:#R:+-i4+m+H+HH+H+~+H+HLH-H+-H-t+H+H4+H++++-ttI+ti%rtrtt++tH+H-+hH+H+I+++ItHl+nH+H+hl 'f'ffiN-t.'-HitHfflTt-1-I'''r I I I i \ f'

...

..

...

&dlYerhcal i:nter>;p:;;.~~~ n~pres~n~s -one- deg-rcc Fahreriheit", and the -fca-etional p:attS- or. a d~gree ere -indicarl':{l a::;- exact:1y as' possihle in fhe plctting. of tbe curves.. Ear::h!flffu,
degree is rcprc~ntedby a. sllgb-tly hea;:iet" line. The tt'a.tt3-verse_intcrspACc5~indusedbyctheheavie:r lines reprcsent'·perrods often daY9 each~ a<; indlcated by the dates on the
Jeft.~hand side of the pIa"te~ "l11c .lighter tran"',\"er"-C li ne-s,~iri.t-if!i;meUiate -betwe~1l the beaVZl?'4 ones, ;],re -intended to .represent.. the mean or ca,(".h ten days,' and-the curves or fempc[:~

awre· are plotted W~Lh-·Nferenceto the~e Hr!'es" The left-hand. v.el'"tiCal divLsion "'9 "de:'~oted t<J the att' tcrrtpe~at.ures-fot' 188!, J 8~2 and. -fg8.3~ me" middle divi",ion to the 9urfa.r.e
water remver:uures fer the same years.. thus perDlltting uf a camparisotJof the T:RO; .and ·,the -right..hand dirision" to the water teUlp~rat1.L.esfor t..8S4 and .,..s8$4



EXPLANATION OF OCEAN TEMPERATURE CHART No.7.

FRYING PAN SHOALS I~IGHT-SHIP, NORTH CAROLINA.

DblleN'U'S: D. \\'. MA.'-:SOK, \V. R. WALKE/{, J. II. DOSHER,J. D. DAVIS, G. D. 'VAunm, H. SWAN.

l'o8ition.-Fryiug Pan Sb"a]~ light-ahij' 1s l<Jcated about Gt nlilo!l frow the outer extremity of tbe main part of
FryingP,m Shoal., abollt 17 miles SOllthea~tel'l.y from Cape}'ell.r, Kortb Carolina, alld allout 108 miles nortbeasterly
from Rattlesnake SlJoullight-shill. \YitLin a fadius of 3 I1liles On JIll sides dCptll~of 61 to 11 fatboms occur. Tlle 20
f.. tLolli uurve is distant 21 mill's, the lOO-fathom cnrve 36 miles.

Geographical po.itkm.-Latit1l1k, 3.1° 3;;' (00") N.; longitm](', 770 r,0' (04") \".
Depth Qfwat,r.-Ten to 11 fat horns.
Rar>ge of temJl","otuT~.-Air,410 (44° to 1'5°); snr(ace, 33'-' (49'-'.r; to 820. r".
Th6 curves of air temperatnre do not differ csse.lltilllly from those of .tllO two I'ree·"diug Htutions; the range of

t.,mpera.tnro is pred.wlJ tu<:' sa.m~, a.ltl"'''g]1 U)(I u,axiruum and miniruulll records are cadI ItO lower at tui" "tntion.
The sllrfa.ce tellllwfutUtea, bowe'i'el', llll'i'e a more limit.ed range 0.'1' toO, reaching llcillwf the eame maxImum Dor mini.
IDIUIl w; at ll.r.ttle;mako Sltoal.

Qn&drant. :.rilnnal"Y. I F:;y~' March. I.! April. I' May. I .runa. .rilly. AU;;<Ist. i 8'1r:~m. (Jctohel'. 'Nb,:i:"'1 Db~~-
~~~~~_! •

NortheE\St , 1'--13-.-5 ~-1-1.-1- -~l-l-I~'--s-,5-1~~D-~~~-8~~.~~10---;-;I~

Southeal!t. __ _, 2.2 4.5/ 2.5 j 2 4.1· 8.8 1.5 8.2 5.1

1

• I 3.5 11.2
Sl:mthwee.t •.•••• 'J' 11. G S. 4 16. 8 11.2 8.7 ) 15. 2 21.1 11.6 6.1 6. 7 4.3 i 7.2
1\...,-thwe.t.. .. 5 3.D 5.7. !I.D 2./1 1 •., 2.2 L5 $.9 8.31.._. ".9

If:l8



(YCEAN ~rEMPERl\.~URE C:I-IAH..TNo. 7
By Ii:-lCHARD RAT.HBUN,

Station: Frying Pan Shoals Light Ship, North Carolina.
R.epresenting. by means of "uTves, the temperature of the air trOIn 1881 to 1883. inclush'e, and of the water at tne surface from

t881 to .. 885. inclusive. reduced to means of ten day•.

EXPLANATION OF THE CURVES, __ 1:SS'l. 18S~. • '1883. _._ ,SS<\. _ •••_ ISS5.

\."IS'S~ "IN :l:886_)

..
MAJWR

..

..
c<

Al'JllL

"..
(

'MAy

..
II

JUNE

..

..
llULY

..

..
AtrGUST

..

..

HadJ. ...-erl:l~crll irrten,-pac.t.: TP.pre~"e'rIts c:m~ d~ee "Pahrenheh., and the ·frac;th'HJ partS pf a deQTl=e .are mdlc;H,eA ?,5o~ ..'tTy ~ pns-siUc m '[be l?l'7trin~~ of the CUTV-CS. E::I.ch fifth
Q~ is- rcpre.sent-cd by il. ~lightly he.;l.yh~t Ene. 'Thl;''l.rdn!~.... er!'ie ImE.''TSfl-aCL'S ind;j.c;ed IJ}' the lu~n.vfer Hoc,> reprl~~cnt peri~lds of 1~n 2hrs. e:lch, .a.s indi~~;ued by .the n.ael': un. the
}e1l4.tand :nd-e ~of the pl~.. -The -ngl1ter trans\Ycro."'l::"~liEl';!Si!uteT.mc~lia.tebetwc!~n t1H': h~;:;.v'i,,-rr f1TJ'c.S'. arerntendet..1. tD~rl"e~rr...i'lmrtTe:n..,. -of each ten (t.iY':>i and (he cu::tYe5 'of ternp:eP.
~m"C p1oncr1 ~:ultTI:.fc·.r-enco"'ta'11reS'eli:1~S:.. '1111:'. ldt-hr£ru:i '\·crfcca.! dh'-I::;tOn i-s I1cvotG] to: Lh-c ;\fr t:f>IT1r~al.l1;~SJfnr I~3T• .:fgS~ 3.fJd lSf,j.. th~'fflj,Jc!1e Jivlslqn to t1le sud!:J;d:)
~iU=' n:.I,I.qnS"atun;:~ for 11nJ S<lwe ~rs. tb.L~ pecm1t6ng of a.. caT'[!patl5Ort of th.e twa ~ and the t'!~Jr..rrnnddivistan to fhc! .....att:z" tempcr<ltW'"CS for r. 88+ a.nd' tSi} S;



EXPLANATION OF OCEAN TEMPERATURE CHART No. B.

CAPE LOOKOVT LIGHT-HOUSE, :\'ORTH CAHOLIXA.

Locafio" "1 ~/(di"n.-Cn 1''' Lookout jig:ht~housp is iMtu,tcd oll tlw taMerl,\' s!Jore, [acing the 0POll oeca", abollt :>
/niles nort.h of ihe pxt.r'>lllity of Ca}>c Lo"kout., Xorth Cnrolina, auf! is alJOut PO wiles l1orthcustcrl~' from l'r~'illg Pan
81'01\];; ligln-sbip. The sandy ,bore "]0l'l'~ g"ll,l1Ja1J~' /,,1' ,""Lout half a. mile b"£or" " ,1"l"th of 3 fatboms is read,ed.
The lO-["n,mn purv" is \ll"lant a.hout " l1lije~, 1.1](' '20-fnIl101l1 curve 21 miles, :1l1d the jOO-fatilolU "urve :{" mile~.

Gco!lrapli;call'0~iIi"n,-LatitIHjf', :.\4" :\7' (~(l''') K.; lilngit\lllf', 76" :U' (26") 'V.
])''1'1k "f 1M/{,r.-Oll" f"ot.
Range ()f 1(')!!l'eraluN.-~Air, ·1 F (43'" to H<F); surface, 4i!~ (420 to ~4.'O).

TIl<' ell r\'e~ of ni,' tC1l1per::>tul'e eOM'('"!WlJ rlmor() 01' les~ do~ely wi til th,,~,' n[ t IJ " tLre" I'I'f'cerl ing sta ti ons; Ill>' rang"
is preeise1.v the ~all"', /lild Ow maxiwulll IIIHI llliuiullllU reconls are eacIJ lmt I ,1egT"" lower than at l"r~'illg Fau
Shoub. It- willI", "u;nY",l, JllJWCYfT, that the snrJ'""e "ur:,,,,~ :lg:ree in llear]y all thBir rldai Is wJih those of l-lw air.
J,avill~ ,'s~e]jti"I1~' 11](0 HanW range, and Leillg much lliore incgnlnl' t'l,un a1; the threl' pr"(",,rlilli! ]ight-Hbil's. This i~

dne to till:' fad lhat th" ohs"rvati,,"~wel'c wade in s1,,,1Iow w~,t",., dose iIlSllOrl', Oil a ,','ry gl'",luall.1' ~1"JliHg I,.. ;!,·\..

---- -,---~.~-:-_.._--- ._------ ------_._~._:

Q'I;I;Illlt'<'lut.

NOTt·h{'!../l;loj.t. _

S""the'Ht. _.
Soulbwe,t .. _
Northwc~t_

11.5'

2.0..... :
j.;) :

7.7 :

Ill. t
~. 7 .

o
4.6

R. I; .

April.

llJ.iS
3 .,

.. _------------_... ~ .....~--_._-------)--~_._-----~~,.~.~

}Il\'\:.~. .Tnl1~.! ,Jul.v. :\. t Soptem. I (ktoh(lr. i Xnw,Lm~
~ • .Eo U~U::' , bel', _ i beT'.

.- I~, 7 '-------;;:-;I--·~~;-·-" '~-s-i ---13,2 :-----;-;;;-1
1

1i'.~.
5.2 : 5~ -I i 3.7 3. ~ I 6.1 I 4.2 :1. '7 '

10.5 . 13. 0 17.2 10. 71 a. Ii 5,9 . 4. :;
1.6 ' ,8 2. 1 1.2 2.3 . 6.1 S. 9 :

l)....~~Ctjl
bt~l· .
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OCEAN TEMPERATURE CHART No_B
By RICHARD RATHBUN.

Sration: Cape Lookout" Light House, North Carolina.
:Representing,_by means of curv"",me temperature of t:be.air froII1J:88Ito x883, inclusive, and of the watenat the surface froIn

x88~ to 188£, inclusive. reduced to':means of ten day••

BXPLANATION Ol!' THE CURVES. :<88., ~__ xll82, , •••••••••..:x883. _.~ .88..: _ ... - ISllS.

(lssu=' IN J 886.)

'I
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Each Tedica1 ituerspace r:epresents one -degree E'ahrenlu:it; and the fractional IJarts oC a u.r,,;gree. a:rc iruJir:::ared a5ex~ctly as possible in the plotting or" :fh~ 1l;UJ'VeS,. "Ea-ch. tiJIII.
degw-ee ii,g; .repr:esentfi'ld by a sl~ghu}' heavier line. The lransver:Me rnre:rspaces "inclosed by U1C 11.cavJcl"']hH::ol -J"eprot:.set\t pl..:riods of ten.. da.y~ e3.(;h, a"l ,imlicated by tne da~ em. 61e.
left-hand side -of the f11ate~ -The lighter trallsverse l~ncs. in.termediate. between -L,c lR';avl,,~r ones: arc intended fo rcprc~nt Ihe.:: mean of each ten days, and the curllCS of tempe#"

ature are pkt:ttOO -wiih reference to "these lines.. ' The left-hand. vertical dlvision is d'<::\loted tf:J the: aJr .t.'~rnper~lu,TCS: for (3RI. I Bth and. :r 83 3. the middl~ LliviStOL1. tu the sucl1u:e

-waf;e:I: ~t;w:es fQJ;i the sarw:. ¥ea.J:.S,~ peocitting 'Q£:;a.CQ.lD~ or I.he tl!r'Q and. the" JgL.tJlaJJd... divLsjon to the w.ater tem[-l{.~ratuce:;; fQC .1884 a.nd .iS8s.



EXPLANATION OF OCEAN~TEMPERATURECHART No.9.

BODY'S ISLA};D LIGHT-HOUSE, KORTH CAROLINA.

ObStn'fr; Plnr.R O. GALLOI'.

LOOll/ion (4 s/aU"".-Thik jiglIt·house i~ sitl1ate<l ncar Ihe soutberll (')](1 of HOtly'tj JBlauu, lJorth of Orl'g"n Inlet.,
Nortl, C(Holin", lllUl is auollt 3[0.~ miles uorlL of Cap/) lla.t.tcras, and al'out, 8G miks umU"'llktor]y iron, Cape Lookout.
The shon, is kimilnr to t1\:11 at Cape LooJ.:nt,f, Kand.y, aud BILeh'ill~ vi,ry gradually 110 ll~ to afford lout slight t1ept1vl of
wuter n(,ar llllHL The la-fathom cutn, it! diBt:lllt i! ",ill'S, the QO-fathorn "nt'·,· '14 mile", :\Ilfl 111e !nO-fatbom cnrv"
3f\ miles.

GeogJ·up/!ivlIlpooWon.-LlltiuHlc, :If,'' 49' 07" N.; J"n~ilu([e, ",0 33' 4!J" \Y.
Depth 0fwatCI'.-ScY«ll to il feet.
Range of lemp"ratnre.-Air, ('40 (:170 to (ll"); ~11Tfa..<:>, U:lo (:180 to lJl0).
The mcordB for thiB station ~how un ~xtra(lrdintn'yrange of t<:>mperalnre. ThL~ air and ~1llfare CuneB are almor;t

precisllly alike Illu} iUfJiC:Lte the B:Lille runge of tempcr:l.tnre for both air aud ~urjiJce, witliio 1°. Tlul l<>weBt Burface
temperatnreB recorded :1.1'1,\ prouably the result of ('iJ.rek~s readiHg; tIle higLcr ones indicatll that the olHwrvations
Wet,) pt"babl~' made in 'l"ery shallow and qniM wlIler, <.liredly iufluellecu l,y the ~nll'8 rU~'8 during-the hent of summer.

The highest mean plotted, !}lo, is 2-;0 higlJer than the Illaximum for H'e air at the TortUgllS, lind 4'" high('r than the
air muxiulum for IIny of the otber stutious to till' 8<J11th of .flody'B T81I\n(1. TIle surface maximllm alHo c,,'~ee\J. Ihat
of (Oily "I' the more Bouthern Iltations l,y 4:j;0.

Tallie Hlwlrill[J lhe direction of Ike lVind8, by /fuadl'ill,I., for fUr/t mOil lit. of til e yeaJ', beiJig tI,e meQn8 oj titre" '!Iear~' oOurI'lllion•.

_~_- ·;;~~~:~nt. jIJODU'l)" F:~~'! Moteh.] AI,dl. !__~Oy. i__~une. :~~nIY, _'_~Ugu.t, II &C:::'" !:ctO~~f' N~~~~ .. l~'
Xt>rlbe••t 8.4 8.2 9.6 12.111 14.11 10 9.~ 14.7 15.4 15.9 KG 1.~

&mth"".t··- .. ···i S.S l 50S 5.1 6 I S.s' ~.S 5.7 7 I 6.7 5 I 4,4 i 1>-3
SO"t,hw""t_._ ..• ·'1 10 I 6.4 8.9 6.7 9.1! 11.5 13.1 7.9 i lI.S 5.~ 7.3! t..:i

~~~~.::_t. __ .... lI.ll 1.:> 7.4 6.2 2.31 1.~ 1.9 1.21 1.1 38 9·~1__.~e



OCEAN TElVIPEH.A'rURE CHART No.9
By RICHARD RATHBUN

Station: Body's Island Light House, North Carolina.
ReprescntJDg" by llleans of cur,,-cs, the tempe:r3turc of "the air from 188I to 1883~ inclusive,. :and of the- '\.\~ater at the 'Sur-face frOI:1.

I8S! to 1883, inclusive. reduced to means of ren days.

EXPLANATION OF THE CURVES: -_'_.SS•• '-__ r88z, •.........•883, -.-:1884. - ... -.885.

(lSSUED .IN 1886.1

DATE AIR TEMPERATURE, 1881-2-3. SURFACE TEMPERATURE, IB81-Z-3. SURFACE TEMPERATUR,E.. 1884-5.
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l-H-+t-1rl+t+++-Hrl+l+I--t+JM+1-H-+-Hc-I+H, +1'l-+++t-1+I-W:.l4-'c-H--'11t -1-1, -H-'fttl-H+I-I-Ii*!iHI+Irl-l+tH*l1o'~tHM-'H+t-H+I-'H+t-H-H-I-I+t-H-Hcftttl

i I -' . + +I'+r-I-t!t-t+H-H+1-+-H1+: +1-1+ ~-H-,f+.··~j.oli'+t-I-H'1f-m+H+H4+I+H+H+H+H-H-t+H++I

fH·H-i-H-++++-H-t-H'., 'i+l++++!r-H+I--I+tI*j~I:L i:,,, ': t· : Kft: \ H\-+(++-I+t-H-H-+++.

"
50·

'EaoC_h vertE-cal interspace represents one degree Fahr-enheit~and the rra.ctional part!'!; of a degree: are indicated as exactly as pos51~e in the plotting of the ccrrves~ Each fifth
degree is represented by: a sliglltly heavie:r: ]ine~ The- trans-verse jnte~pace:s inclosed by thco heavier lines represent: periods Qf tell days each, as: indicated by the dates on the

Icft.hand side of the plate. The lighter transverse lines. intermediate bet\....een the heavier- ones. are intended to ~presentthe mean of each ten days. and the -curves of tempet~

"attire are plotted whh reference to these Hnes. The left~band "rerrieal division is devoted to the air temperatures for .J::88r"l. 1882 :ind r88a. the middle division. w'th.f: surra..:e

W~ repp;ratun:::s fQr the same: Jo.ea.r:o. tbw;. ee-rmitting of a comparison of the t\Vo; and the oghtJm.nd di~QDw the. water temperatJ.ues- we 1884 and JSSS.



EXPLANATION OP OCEAN TEMPERATURE CHART No. 10.

\\'L\TE]t(,I!:.) nTEJ: !:'IlUA L LIGllT-Sll II', Y/IWINJA.

.I_'J"""i"" "J 81<tliu".,,·-Thi~ l,),(ld ~hil' io un,.Jwn:d:! wi I,·~ ::>8. f,y _K j E. fr"", Willt{'J"Qua:rt~_rSboal, and 8t miles off
A"~,,\ot',a),(l!f' I"laud, ou 1.1010 coast of Vi]';:illia. I r is nl,oul, IlJi,hVl'y hd,ween CLeRapt'akt' Bay lIud D",laware Ra.y
"lJl-!'t",,,,-e, ,,,,,I "l,out I'!,:' ",ih-~ ILorlh "j" 11"d."·" J>;1;l1lO11i;.:ht. lktwH'H tJ", 1i~ht,-~Lip aud the mainland d~'pthK of'
(1,110 fa.f,ho}lH;' ~tC'cnr. Th~L ~O·fat.h(1Hl ~~llry.e it:! dif:i~Hllt at.•ont. ~(j lllilt..·~l dl~\ ItlO~fatllnnl curve nearly GO r.llil1~&

{;rofJrophicrd 1,n~ilj(Jlj.-·Laliru~ln~ :r;:..: ;"." {O:-V.'),r.;_; J.nl~~lndf', 7:-l f
• (I.W~" (~U''I) ,"V.

1)')'1"- "j'"'ar",".--T",, UIJ,I <:ll<'-l,alf fal.liom.'.
':"'''!W <If tM1lwN,/(rrc (III"r<'1, 1 to .'auua",\' l),~'Air, 4,~':' (:i;)" 10 de); ~udhcc, 41 u (ar>".!", te> 760 .5.)
\Yilll"l'-QLian<,r !:'hoal ligllr~"hiJ' limy I,,, !,<,~,)nl,.'<l,,~ the solltLJ"fllI"o~tof a third ~"r\~~ of ~la1.ions jn ",hi.,.], the

'llrfa<,o t"",p'·ni.l l1,." "dol",,, """,-,·,1" ;,," I"" aud witiliu tb" 1,,.,;-;,,01 "lOlled (Mnreil tn ,Jlllll':l~') "'!l~" f:>Jl (acee>r,]jn,l[ t-O

[h'" n,conl~) to'JH'IO'-!,\' :I;,"', TIll' burfaee ,~nn'''8 aI''' 8o"",wh:l1. "'~~ 1111;Jormly IJ1u'u-Ilel with th~ air curveo than at thll
mort' 1"01lt hi~nl sta t io!l."-;,. Inlt thp dHff':!"t"ne(;i:; an.~ .'[lot, ,,-err ruadiCtL

F~UrLl- I u, 'h I:Q.l:1- I Jl:.Ian.:· " I". i
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OCEAN TEJ\tlPERATURE CHART No.l0
By IUCHARp·RATHBUN.

Station: Winter Quarter Shoal Light Ship, Virginia.
Representing,. by means of curves, the temperature of. the air nQrn. .881 ro ,883, ~nclusi"e, and_of the 'Vater at the surface fo:nn

tS8t to ,885, inclusive. Tc;ducedto meaf!•.of.tendays.

EXPLANATION OF TIlE CURVES, _ 188I, -.882. • 883. -.-1884. _ •.._.885.

(ISsuliD T;>l' 1886:)
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JANUA:HY

Each ...·cni-cal imer:;.pace represents one degree Fahp::nheit. and tilt-;' fr;tctio'lal pan!': of a degree ;~rc indicated.a~ exacdy a~ pv,,~ible in.th-e plouln[,;, of t!1"~ cLlr'."t:',;_ l~ch fifth
degree is represe:n'Led by a slightly hea.vier li"fIe. The transverse intcrspilLe-:,; indlJ~d 'by thchc-avi"er lines represent periods of lell days each, a.':i .i:l.dic:i.tnll;y "the date::: on the

Icft..hand ~de o/,)f dlf: plate. The- Hgbtet"trans..·er"e lines, intermedIat<:: lx:tW'~<~1I the 11t:~<Lvi~,r one.".,.' arc intended to represent: the mtan of each ten clap', and the Cl.ln'c';l Df temper
ature. are plottcd ..,,,·ith reference to these it"nes. The L::ft·hand 1,."ertica! di\'I:'.iuli is dc\'ote(l to the aLr t-.:mpcrature5 for 1881, lS8~ and, 18-8:\. the mLddle ..~ivbion to. the surface
water temperatu:L"es for the 5::\me years, thus. p.er1Tl!tting :=of'a cQmpa:ri,;;.un or th::: two; ~pd··th~ right.ham]" divi.,>ion to the \yater telTl:D~ratures for ]BS~! :lmllSSs.



EXPLANATION 01' OCEAN TEMPERATURE CHART No. 11.

FlVE-FATHO)f BANK J,IGIIT-SHJP, NRW JEHSIW.

Ooservcrs; JOliN Rm~VF.8, DAKmL MANLOVE, WILLIAM \V, SMITH.

l.t",aUon 'd slalion.-This n!\"ht-ship is locut"d alJout J4 wiles from the nearest p~rt of the New Jersey COJl.'lt, just
eaxt uf Cll.Jlo Jl.1<ty, llorth of t.llll entrance to Dclawu,rtl Day. and a1",nt 56 Illilell. llorthcUll.terly from 'Vinkr·Qllll.rt",r
~h"uJ Jight-J;!Jip. It ill. nll"hol~)(11~bont llmiles ontll.ido of the lO-thtllom curve, if" a (1eptb uf 12ti.lthoIllS. Tlw 20
raj,LouI "Iln-o is distant. l;lt miles, tho 100·fat!J.olu ,~nrvtl ,,5 miles.

(;MgrapMcal posiiio>l.-Lat.itn<!", :1~o 48' (\!~") N.; lungitude, 7·1" :HY (09") W.
Depth of wat~~·.~Twel,-e fa UWIllll..

Rangs of tempera/"rs (MardI 1 t,u Jlinnary l).-Air, 47" plY'.5 to 83"."); surface, 390 (370 to 76°).
Thtl t.mnpfTo.t.ures at I.bis sf.:;,tiol1 diJIor ~(}lI",what fraU! tho~o ~t "Vill(t"f·Qllart~r 8hoal, and not cOJ-,~tanny ill t,he

Hanle tlirectiol.l, Iwillg m'metimea alight'" higheT, at olh"rs slight,ly lowcr, duriug corresponding period~. \VHh a
ai ngl<l lTlark", I "leecpt,i "n, II"" amlln,«1' air t«mperatlll'N! nv"rage lower here; the surface curves are more nearly Jike
thoae fit Winter Quartf\T, Illlt ti~ not shflwao Iowa minimum in Mill colder lllOntba fllottell. An UnUHnl1Jl~' Iligh air
temperat,ure WllH rell.cbod lJetween June IV aUlII!!I, l&ll!, accompanied ml1illly hy aouthw"aterly wiuda, wbich are tile
provaillug wi[(d~ for that month. This extFlllt\ variatioIl i~ not olJ~<'rval,Je at the neigll1)(,rillg I<tat-ions, and it, ap
I'''relltl~' had no in fiuenee npon the temperature of tim water at this placo.

.---··-·-·-----T--··--· T'" . ;---I-·------I~-----·~-~l~--I -1-
, , rebro- ! !., Se 1"hI· NO"ell)' Deeem·

Qaadrant. IJanaary. 'I' ...y. i Marcb.." .April. i Ibj·. Jun.... Jnly, A.ngu.l. i Eer. Octobor. ber. ber.

o I' I 'I I"",,","._.._._-- ··~'--------l--"~--- ..·-'--:--,,--~.'--~-~
}\oI1;h....t ...... __ 1 ".~! C.l 6.:1 I 6.8! p i 6 6.5 D.a i D.4 i tI 6.8 4.~
Sou th"""t I 1.8 ; 2 9 ! a 7 ! 5.2 ! 6 j 'I 6.5 , 5_ DI 4.6 ! 4.. 2 2.1 B. 2
SoutlJWCllt __ ._._-1 7_8, 6.al 6.8: 6.6j 10 12.11 1(..1' 10.5 11.7' 8..6 11 D.'
~~rt~~e~~~~····1 H.41 1l·~.I_~~'L ~~:; 3.1 .. 21 3.8 3.81 1.& 12.11 12.



OCEAN TEMPERATURE CI-IART No. 11
:By RICHARD RAT.HHU.N,

Station: Five Fathom Bank Light Ship, New Jersey.
Representing" by· :Dl..C8.:wJ of CU1'Ves, the 'temper.a.tur-e of the air from 1.8-8:.1 -to :-:.883, --jn~lllsivc, and of the water -at -tne surface fr:om.

188 I to 1885, inclusive. reduced to means of ten day>.

EXPLANATION OF "l:HI!: CURVES' __ 1881, ~__ 11182, _ ••• _.1883, _._ 1884, --- 188S.

(lSSUEb nr 'f 886::)

AIR TEMPERATURE, 1881-'2:-3. SURFACE. TEMPERATURE., 1881-2-3, SUR,ACE TEMPERATURE.1884-5.

II ! I I '~ I\y. J ill I ! .' , " 'II l' I "I J! ii'
IIIi) it ·,:',jD.'I'T 11,1 Illit+; ;1"'11'11 11 i' I I IT" ~d

i 1111""", Ii,: I TIT I -,\1 Ii I 'II '
i-I-l,-lmll-+,-I-,+-WI' rl+l-i+++:-!-i-iI-+I+:-H-+I+i'i-i-i'H·~i~I+i-i-iIT"fl+t-f-i1,H.! +-fH-I.j-fi-THI+++-~-H+:+-i ~1"H';'j++!, +-1H1+,++-l-li..
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I I _I 'IT7\' I 1\1 , I I I: i I '{I I ' I ! I

I I .L JI I I 1'1 I "i I I jil. "
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DATE

'.rANUAXV

10

ttl

all

':F.EBRU.ARV fI

19

YARCR

11

!;II

• 81

-,APIUL 1.1)

" !;IO

Ill)

KAT :(0

.~

• !Ill

JUNE II

./ 19

jill

.JULy II

III

.. 211

AUGUBT 8

28

It

65° 70°

,Eac1l ,verti~l interspace represents one. d~e Fahrenheit, and the fractional parts or a degree are indiGl.ted as exactly as possible in the pl-otting or [he curv';s_ &ch fifth
degr~ is tt':lJresented by a slightly heavier line. The uansvefse" interspaoes inclosed by me, h~-a.liier lines represent periods of te .... days -each, as mdicated by the dates on the
left-hand side of the plate. The lighler transverse lines, intermediate between the "heavIer one~ ;I:re intende-d to rep~~nt: the mea.n of ea-ch ~f\ days, ::J.nd the ~\l!rves .of temper'"
Jltu re,: are- plotted with reference 1-0 these lines.. The)e"ft~d",ertic.al division is devoted to the-Aif .temperarures for J8SJ"i,-SB.2 land .lBBJ. thl=- middl:e djyj,sion to :the sutIace
water- temperatures fot' the same yea.rs. thus- permitting.of a comparison or the two: and ~ -right-hand division to the w3Ler temperatures fot" [884 and .l8S5·



EXPLANATION OF OCEAN TEMPERATURE CHART No. U.

ABSECON LIGHT-HOUSE, NEW JERSEY.

ObMt'noer: A. G, \VOLlI'.

Location of M<it;on.~Al"'(WOll lil(llt-lwufre is located on t,LO} 1"'ll()L in front of AtlalltiO} City, N. J., lIud just 8Outhof
the eutl-'ull"- to AIH<econ IlIlel. It is 34~ miles N. hy R ! E. of Five I·'alhom Ilflllk ligbt~abiII. The ahora in front of
the light.house il< faced Witll sLoal/<. TI,e lO-fi,tbollJ CUl'\"e is iliHtO!lt 6, millo'S, the 20·fatllOlli curve 34 mile8, t·he 100
fatholli curve ,0 miles.

(l8I1f/ruphicaI1'0rition.-L..titude, :J9" 21'::;D" N. j longitude, 74" 24' 52" \V.
Depth oftratcr.-Nine to 15 feet.
Ra~g6 oj It-mp~oture (MOTCL 1 to January ll.-Air, 460 .r, (33° to 790 .5); Aurfae", 45° (340 ,5 to 79".5).
AI thougl, Inca tNt on tho sLort' of au in let., protected l'y shoals in front, this at at.ion affords more satisfactory resultl<

than ei titer Body'll Island or Cape Lookout. The ranges of tcml,,'raturu given above are eMentially the same for both
the alr ",nd surfac", hut if we except the 81ll'fac\' cur",; fOT 1885, and eompat.., ooly the air and Budllee curvea for C(lr
resf,onding ~'''ars, 1881-1883, we find tbat tLe lUll::dmum for tbe air eX('ced~ thut f(l' the Bllrface by nearly live degreel<.
T\,c mm ,\itiOll" l\'N'l, t.beY"foY"" ..,. or:!' umr:-11 t \ie I<1\IDt> lit. Al""eulll 1\1'1 at 1"h'" }'ll-I hom 'Rank, and tbt'> lI1\yfael': N\l'vlOlI ant
llenrly as reg'1l1 al·.

Table 81wwillf/ tile directimt of the winds, by qr>ad"onts, for eacIt Thonth of t~e yoor, being the meaas of fl~'e y~ars' obl«ln·olio.,~.

. I I Fehru~ '~II !. i I II; Se~f.e,m- I l XoVt'n.~ ! J)t'cem-
QU8drnttt. January. ""Y. M..,ch. I Apnl. ! :M..y. I June. ,July. An~"8t, I \.oar, octO\le',! ber. : ~6r.

;:;th,"",~~~:~.';I--~-.2-'--7-.2-i--7-.8-'--9-.7~i--~j------;;'~i''''''';'-~I"'-";Q. a' --g~,-81~1---S.-8

Snutbe.at..•..... 1 Z.8 Z. 81 4. 31 G.71' 11. 2 i 1~. 1 10 i ~. 4 i 1\.2 7. 1 4. 2 i ~. 9
SouU.WCl!t .1 6.11 l>.3 6.ll 4.9. ..31 6.3 7,5', 8.9 1 'UI &.2 lUll IU

North'll'CIIt j 16 111.1' l2.7 8.5 4..5 a.5 .:~ I '-6 i 4.5 8.7 12.1 I;U

198



OCEAcN TEM"PEH.A,:rURE C.f-IL'\..R'-:l~ No.12

.:itation: Ahseco.n Inlet Light House, Nc'.v Jersey.
Representing, by mea.ns: of curve~" the t:C1npcraturc of the air (rou1.. ·yRS :Ito .... 88 3, Indu~ivc, ~nJ .o-f tl:u;; \O\-atel" at: the surface t.rn:m

:£88'"i to "1885,. iuclusi"7'e,. ;reduce-d to means: of t.en da~

EXPLANATION OF THE CURVES~ y88rt :Isa:3, ... - ...._- ~'883t- ------"1:884J ---~.- :E3BS·

(I.sSL-"F.u l~ 1: S~tW

, DATE A1R TEMPERATUREr 1881-2.-3, SURFACE TEMPERATURE. 1881-2-3. SURFACE TEMPERATURE, 18a4-1i.
t-----+-I>-O.....o -~-"'5"":o--5U"":o-5-5.....o -6-0>::---65"":0-

7
-
0

7"0-1--'i-O"":>-~-5""'o -.';-0.....0 -B£j-:':-(j-o-:o-U·-5°::---70""';o::--i--"'-.a....., -5-(-:f:-F--}Z;~' 60'" liDo 7n"'-~

so '-. L I Iii Cj.!+W- '- 1-1-H 110'1- . - .,.
M I It rtiT I f1T! I i I 1-',[11 :Tnr"-

tiTt-H-H+let+I-t+I+l-++i H+H++++f\Ilc+++t+J-Ft+H+f++J+t-t-H-H- ILl I'rH+ ~H+ +H~i ~ifr -... (1" -- t-
jl II I' II I\I·I!" II I I 'II I! I ~j i T

"

..

u ·IH+J-+ I I t I:: i: HH : :1I : !H~l- +-~ :I: Ii:: ii-ill:: rH++rrrHtHt1-H!+~"T
MARCH 1 11 _I I ' i li_~ lW- 1'. 1'-'_1 tl .!JLL! il_!_!,4iJ-~li- -tJI .!-I-~JIJ~~I-i- 1

1
-'- JI~!~-L~-#-H

u "II I i\l;1 III f II ·llil, 1.lrlllN.11 lIT ill II111 .1 Iri.L,.-\I+.h'rt'i-r\-t++-H.of

~ I1i \Ii . ,! ; :t~ -Hf +1+ ++1 f+l+ -II i +I-H-~m H:H HH -t+HHH }I~l+ i: tHI-:-,Hi+'1-++++-1
21li+1q..,f+Il::H-.bI-.!d-f+!+!+i++1+1"++++++1H-++t+H.H-._I+H1J+!i_~~ki-~++l4T+fJ'+-\.({f+~IH_+JL +Hf+Jt-!-_L+i!"!'+l1++!IH,J+J++~ILt+L.I_H,i.-N~+L_Hf±-Y;II~ffi~++H+!I-H~+~~.ITII LttL

I
-+r~HH-I_++1+t~II·+HH-_++f_!+lI..1_ +_.++fil_ii'rTItt+i

f

_

31H-ff';JH44-HW'ffi1-Hi+HII ++-,IIH+t+++H++-H+i -H'f+t-Hi,tl.;::.t-\I*1'1' i-H'.;-.-IH+1-++I++-\I-:-1+,11:-++,t-JIHI#1-:-1+1-Hi-:-I-tHlTf"'~I~1IftJl,+'tl HI-t+!mit'Klm' ,+'.+'f"!''+'tr-I-+'tHWI+H
l 11 i11 ,H--· lnl IfH-· ii: I"IX: i~Jt' +. i+~+HH+H i: iii -~~+t~tb-H-I+H+rl- :hf++J1+rt-i;+H+H

10H+t+HH+i+r-!-f\~ ""-l>l+IH-\'il~ : r 'it ::1+ ~H:fRilirljH+ !n-l-llH-lH -+-ltil--H-H- f+t-H- 'H +H::I:~-
20 H+1-H-I-+-H-H*lo+t-H-"'-PN-H+1-H UJ j Iiii f"" I In-.'J I I-ill qJ LL L· r!lJ 1 LL I Lill -i'"bIl- IL ' I .: :. : ~ -_-
lW l++-!+!+!-!:-I-+H++'!Jd+Il-N-mm-!+H+m+H+l-H1T-!+I+!--i-'i'H+......t=i·,J.,j.i++l\j'~.II+HIl+1+-;'I+l-IH+'+HI 1+1+1HI1+1j-Il:-I+H:I+J-HI 1+II H[, N-1+I: +1"il H+H1-I-I+HI'-H-.H'+'+-'H-;"n=i<T.f.+1~r+-l·

1 -f. 1- I+~H-L ~ ft'II' I II , 11111'-1.' I II II ,I i' T.I ~- ...
10 l ,·t I..t I I 1 " I I mIi: r,.; I I iT ·1· I TI -

t+H+l--H+t+-1I-1+1ild-H++Hd-t+H*1+H+t-H-J-J+H++·t+1+++t+++-if+KH,',cfHl_~ .+ t LI+~ 11+1-+1+' . :i~+h+:ff++l rr-
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JULY

I l '-I ,11 I! rlN '~.
I :1._' llJ! 1.J..l t 1'- -I LL 1111 i I! I JJ1J ·11 U" ,. •

29t++++t+H+H+++++T11.-++-++HI -H-1-Hr·, / I i I rJ· if i I (ItMrn II Iii III I i-- - Tllii I- .
t++l1++t+++tr++++++I+I II i'l J I HI .H 'r I' i'~ll nil II 1 IUl.. ·1 U., IHWI If r

I I I I! , i. I II HI 11 ~In I fm~ I! r nIT -Jr !' :Trr

Ea.eh ~r:lJcal intel:.l5par::e re'p:re..~llt:i one dcg-r-ee Fahrenneit, 2.nd the fractLonal p::.rb of ...~ degree arc :inl..licnted ;a~ exadly as possib1e oj n the rlo~il1g or the cun'C5~ Each fiftl'l

degree is represented by :j 1'>1ightJy hea..-ier Ene. The t~ans.....er5e.J1tJ.tcr"spa.c:e.s il\~ll,sed by thoe 11eavie. Ii.nes repre<;;;cnt p:..::rious cf t~n day", each, as. ~ndicalcd b)' the di1.t~~s on the

left-hand $ide o( the pram. The ]ighu~:r tr.:tn5Y·erse lines; i~tenncdi.a:t~beb·...ee[l thE.: heavier Ot'll':'"S, ~'l;." lnLcnd'~d to :rCj1n~";';:ll~- the 1",C;::;';~ of e..1.ch ten rL1.rs, a,lIl the cun:c~ of temper
eture are pratted-o 'with .;r.erer.~"nce. to "!hc;;.e lines. The Ie-ft:hand veriic:;<.l d~vision l.'i deyokd to the air te.rnpe .....J.tu:r.::,; for I S81. j ~~a:< ;;'I1U [&53, the mid-dk: -divjsion. tD the Sl1.Jacc

"lIiIiI'teJ:;' 'te1Ilperatures- for the 'ilame,-years.. t:Ju.c;. peonitting of ~ COITIP.;,,"d~ll..uf the- two,; aJ.l.d the. ngnt.hand d!VLSlOll ro the watet'" tc:m!;?i]"\·at~lre5 for J -S04-.and l.s.a.j,~



EXPLANATIOti" OF OCEAN TEMPBRATtJRE CHART Nc. 13.

SANDT HOOK LIGHT-SHIP, NEW YORK.

UbSI!N)(Jr8: JAMES COSGP.OVE, R. If. PRITCHARD.

Locatio'l of 8tatiQ".-'l'hi~Jight.Bhlp i~ tl.IJchoT"d in 14 fltthonJB of wat-('r, off tho entfMlCO to New York Hay, 6 mile/!
east of Saudy Huolr, N. J., the llearo~t laud. and R! miles soath of Rockaway Belich, Long-Island. It is ililltant ab(lut
70 OJiks 1iorthea8tPfly from AIJsecoll lig-ht. Th., 15-fatholtJ CllrH~ I'orms a hight extending in towo.rds New York Bay
IllltraIlC", and reaching neatly I' 0 the light-~bip, inRi de of w 1lich tI,l} dopth~d"creaso Iloruewbat rapidly, The 20·fathow·
O·UfVO i~ L!i"t~lfIt 16 mn"Sj the iOO-fathom curve, [l5 miles.

Geograp/';"a11Jll"ition.-LatH,ude, 40" 2W (tlF') N.; longitnde, 73° 51' (42") W.
Depth of .caler.-Fourteeu fathoms.
Railge of le",p(7attlr~ (March 1 to JaullUTY 1).-Air, 500 (31°,fi to 81°,i}j fiurface,410.5 (33° to 740,5),
Tho rang... of a.ir wmllo~a.tur>l i~ gt'(\&t<'~ thatl at any of the three pn-.eedillg r.tll.ttOll.&, bl1t the mQ;1i.mum iBtwo

d"gree" lti'wer thall at Five-Fathom Bll.nk, aho"t t.he Iluttle liS at Willter Qua.r~er Sh&al, and two degrees higher than
at Abse'-'OlL Th" nJnJrimnm snrface t""tnllflrHtnr" is slightly lowf.r than ",t the precedinl\" sfoRtions,

'iulile 3'wwb'!llh~ dirsvtl",~ D! ihe 'IM'Ild3, by quulirnna, JOT each mOl'ltll of the 1/00)", being the mcaft$ ojftfJe V_II owenmli/lM.

~-;""'~'F'"I~;;:'-I ~::;~~~ I J_ I 'ol, I··go,.\ s.~ I-'~ "l:::'"-D~
~orthel\8t, .. ~~I~ --7-'-~;----6~'--~-;I' - a~ 3.-;-~- ;;r- --~-~T-~I~~_.~- ----u
So;,lhe...t. '.. S Rl •. 6 6.5 10.. Il 9.5

1
8.3 i a.8 6.4 B.II 2.7

lluuthw".t...... 4.1/ 3.7 8.8 6.7) ~.9 7.1 &3· 7.3) 6.81 6.7 8.1 6-8
North...e.L_.. ··i ~o 12..6 HILS 7 6.7 8.11 7 6.7 lUI 13.0 14.8



OCEAN TE~PERATURECHART No.13
ay RICHARD .R.A.T.i:U3UN.

Station: Sandy Hook Light Ship, Nevv York.
Representing, by means of curves, the- temperature of the air frOtll 188.1 to -.-1333, inc1usive,. and of the wal:er at the- surface from.

1881 to r 88 5,. indus1Vc~ -reduced to lIleans of ten day~~

EXPLANATION OF THE CURVES: .88., - __ ,S6~.

(lSS1.nm IN 1886.)

DATE AIR TEMPERATURE. 1881-2-3. 'SUR FACE TEMPERATURE, 1381-Z·3. SURFACE TEMPERATURE. 1&84-5.

Each vem:ical fnte1:space re,Presents one degree Fahrenheit, and the fractional part~ of a degree .1:re indicat~d a, .exactly a.~ po!;Osihlo';: in the plotting of the CUTVC~. Each fifth

-e1eg:ree isft;~dby a Sltg;huy hea'Yiet lme-~ - The' tra.~"t'et'&:- \ntt.."'T5pa.-ces ind-osed l,1.';-" tl;..;: nea.vi.~\: n\1,~S r~?rett"'t ~ri<'lds of t~'" .da.:;5 -ea.<:b., as -i'ildi>::a~d by "h.e dat(c;s 01"\ the
IeR%and sido of theJJPIate. "]be lighte1l tr:artSvee>e Jines" intt':;rmediate between the hea...-icr onc5, arc intended to represent the .mean of -each ten days, and the curves of temper....
,a.ture are ploued 'llllitb .reference to -these lines. The left-hand veetical divi~ion is devoted to th~ air tempera.tur!:'!:s Ii>,· [ES [. J-8::J2 and 1883, thto: middle division to the surfa.~

~tem~'fOC' the same years, thus: pw:.mjtUPg Q£ a wmpadso.nr M :the. two; 2nd the right.hand divisi.on lU the water temperatures' far 7B.!:4-and 1-88,s..



IlXPLANA'1'ION OF OCEAN TEMPERATURE CHART No. 14.

FlEE ISLAKD LIGHT-ROUSE, NEW YORK.

LoM!;(!'n of 81(llion.-Thi~ liA"ht-lJ"",,, i~ ~itu;),k,l <'fJ 0", ,,:\.~t fi,l~ of Fir(> I~lnll(1 11110'1., ~"nth ~iue of Long- I"hmu,
;n milt'~ E. Ly N. frl)1ll 1iand,\' Hon1, ]iJ;t,t-~lJ;I'; :'H,1 11", ol,~erv3ti(",~ w('rc tak<:Il in t.l", narrow ,mtnmoe t(l Grrat,
Sonth Urtj', b"tW<'l'rl Fire l;,hllld ,""i Oak hlalld. TIJ" IIl-f'lth,jllJ eur.e iii (]i~I"lJj.ltmHeH from the outer b(.af.h;
the 20- fat'~olll cur,-", It' !I\ il~~; the !Ill.! fatlw <U '''ll'''<', 8f> 1Jl j 1"".

Gto,1raphi(!(ll p()~itio:n.~Lat.jtIHl~l 4lj(J :~71 r:;711 X,; lnljgitu.jll..~~ 7:JQ l::V OH fI \Y.

DfJ>HJ.. ~f lra·!t1',-TIn">:> f,-d.
RaRge oj' Im,]!oral«,-e (1f:neh 1 t·" ,1 aUlUll'} I ).-.;\i r, 4,~" .,. (a;;'· to 8:>'.;;); _urla,ce, 40'" (:1,,0 t (I 7f)O).

The Oh~NY"t;()n~ at t Jji~ ~taljo!l WPT(, pru!,u!Jl)' taken ill Tl1\'idly T1Ln"ing W"U'T, a~ the hllrf~wfl curves are ('.ompar~

~it.i'\.·.,"'lY l"Tgn]art Hull the ulax~muu.. ~LIl'fjlce l(~lHJH~r.:.ltHrt.L it't be: }(n.\· ...·.l· t hn,n .lle nHlkinllHIl for t,hf', :1 ir. III thr- rang.. of hodJ
ah" ~lI.Ht I';UTfac~ tLl llJl'l':l",j,t.[lTt=:.-i dd~ statilH) agre(~H fno~t ~:I""H.:;t~ly \lo-'it-ll Fivo-Vut-hoUL Bank, tlw (lifr(Ln~]l("eB}Jejng "TtTy ~light,

])~com.
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OCEAN TEMPERATURE CHART No. 14
8y RICHARD RATHBUN.

Station: Fire Island Light House, New York.
Representing, by means of curve~,. the t:ernperarurc ofc the air frolll :1.88"1: to 1883-" inclusive, and of the Vlater a1: the ,Suoace nom.

i 8 8 I to J 885, inclusive,. reduced to means of ten days..

EXPLANATION OF THE CURVES, xll8x. _--1882, ••••.••.•. x883, _._:1B84. _u._ ,.88S.

()SSUED- ~N "1886..J

DATE AIR TEMPERATURE, 1881-2'3. SURFACE TEMPERATURE, 188Jc'2.-3. SURtACE TEMPERATURE:, 188+-5.

20

; L'-L -'-U'I'-Ujt''-u 11-,) j ILl j i i i I I i+ ,i , TT i! " 1'i 1eli L~ 1IH-cc,1+++++11+.. I, Hi'-t+t--H+H
iii iii ,I' , ,I! Iii iii I 'I ,,'! i" 1 I" ! I iii" "" I ,:' I, ill II • I t j I -I
ill I' i, I_U_' Ui\+WJ -'iILI_LiI.~ lJJ..1 1 I h----c-.-f ' i . ; III i III 'J-t+HI-t+I-H-t+t+l-+HH+t-H-.J

""I+-,+-'-8-:---+>'I+,!1 i,l: '1:1 il,. 1111:1111 ,ill I 11'1" .. ·1' iii 1,1 1111: i
:tll t-W-1Lj-J- _'UJ_ ilJ.~.II.ilji ILl I ill. I I I I I I I I liT 'II ULJJ_II~1-+-1-I'I--+-l-~Wf-H--t+HH--t+H-t+H-II

30 i I : ! II iii I .• Iii ! III i 1-},L!JjJJ It! ! I I I , I , III ' 'I! I 1i II If-

mmRUARY II I +1+; 1t++-H·H+h+ I-H-H-illl+ r-+!iHH-- ::' I: If TiiHi-!--- H-h '-'+1__H,)--H--H--t#H-++H++H

~9 ~-t+H-I+ Itti+' Y-H+ -1-11+ H+ -II-J ti-l-l+ I!Hrlr~IH 'H- ~1 1 I H+i ~H R-H ++-+H-+HH-+-iH--l--H-+-I

:L Ij: II i1H+tH-~ II++~I-'H I: 1-1-1-1-1 Hi! li·1 ·Ht rl+d +1 1 i ii:! :: ~ill·I-+-+I+H+H-+H+H

80

.'
....~

,.

..

JlJLY

•

W i I I 11 I1II i'l i l._ II i~~ ,I' !IIII lJ' . J' I It ~.J.I" '11111 I'0 11 j' it rl I I I I I ,I ~ I 1" (ItITIT ,-[---it I" -rTIT'il-li"1 ,'-',,-il-H-t-f-++H+iit
I J I ,r:t-' IL. II_!_ jJ I ilL iL [.-'-,_! LL!-rL I __~!.II --!-J-D- TI !] 1 __1..1. ~ I 1 I
11 Ii" T1 [0 r 111\.'i 111 ·~rr II11 1·1~--li·1 I

. J.t,11 II i t I I i I1\ 1'1 I I ' Lt. I I Iii J. i J LI
:u~ 1+++H+H+1~H-,--I-H+HI*{-\f '1-" , it I I I , I I I' 11\1" I I I I I I" nHH-H++++++++t+•

.l101-H+H--I-H++++1, H+\o'olH-{" ~J : iIJ-+ H·" 1"I:i-h+ I I' - H-I- I 1 I ' +-H-t-H-t--iH-+t-t+t-+-H

80 ttt++t+H-H++++++++H-I-H+Flr~"N:-iH-i-lIf+H+ +1+: .:: 'H ..' , : 1+ ~ I 1
Ill+tffiH+tttt-H+t-I-ttt-H-H-!H+

1

+++-H--cH1""'~J~!-li ---I+HH---I+-+++-I--Hi+++-l-I H++-H+1+-'H-f'~i'14++J'N-ic+--' +-H---I+HI
I

-H--1H--+T+-I·---I+hH'j~tt~tit~tt~niJ-'1-l·'~1_t~~t~tt~i:
J+t+r-t-'r-'r--r+'r-\-'r-'r\-\-\--\--++H--ir+-H--1--H--I-IIold.-I.++J- I ! II I i I loJ. I 1; . I 4- I i I II 1 II i I

'19 I i I I I i I; "t :n I 'Ilf I 1-1- lilT Ii. ,1111 I
1-H--I--I++-t+t++1-+-HH--H++-l+H-I-H--H++H-+-

1
1H--"'N:-N-I'+'(~- ~i ! I I I I I I : !-I l ~ lL ~ I I L I II Jl ~L llllcl I ':\LLl

~ Iii lie I , , I '. ! II nr 11 II II I I I ,JrT
t+++-H-t++1HHH#~H+t-H-H-H+H+t+++++++-I-l<H-i't:'ql- 1

1
,. -JLILjIJ1-1U III! I. i '.I II_U- -Icrt f-! JII ++- jL-H-! {l.l~_

II ", I I! ,I, ill! I, ,. Ttl I 1"1' I II i I I i I : i I i'f.'l.1

Each -vertical inteJ'..space re'pr:.e!':.en~ o;ne clegn::e Fahrenheit, and t-he fj-ancnn:ll part.. of a de.grr:c are intiicil;.c.-l .ao;; exactly ;.\5 p·o,>...i!)~c in the plotting -cf the cun-es. Each fifth

degree is rep-resentedby a 5I.i:ghtly heavier-line. The tr3.{'l;$....-c:rre ir.lter-;.pa{y~s- indv,:;ed by the h~~"'Ti-e.r lin~~~ rCl"-l".L'nt: ptc'rio~b of ten d:lY~1 p.ach> :'1'; indicOll;.~,J by the Jat~5 Ql1 the

left-b:;;nd side of the plate. The lighte'c tra.nsverse li:ne~l. Llltenncdiatc betw~-efl. the heavier ones, are intelidell t-o r~pl:·cr;-cn~ the ule'HI -rtf ~ac:h ~n (by::, ::!ond the- cu:.-v-cs of ternpcr
atere a.r~ plotted .....:1th reference to thest! Hnes. 'The lt~ft-hand vcnical djxist,}~l i ... dC,"ot,,-l 'to the air t(~mper<.\.tlir<-i:l fiJI' 12-Q;, lSS:£, ~nd_ I g:=;3, lh,~ 'fl~d-dk di....i~ion tai the surface
wa:ter reml?ela.!:urc~ for the.sa.tWl )'caD>. 'thus- -permitting -c:f a cam.pacioo.ll uf uw twO; ~ll.J th~ ~·i~ht.~hOUlddi ...-i"-wu to the wal..:r temp-l~Tat.ur-C!li for- ,8b4 and 1885.



EXPLANATION OF OCEAN TEMPERATURE CHART No. 15.

13LOCB. lSLAl"D 601..7fHBAST LWHt-llOUSt:, HHODE 1I5LaND.

ObBl'n:er: li. W. Cr,ARK.

Loooti,m oj BlatwlI.-This light-houBe is located OIl tlIe !I;gh l,luff at. tle ~"uthe:l~t",rn extremity of Block Island,
lloud il! di"tIUlt. 8Z milw. nnrtbell.l!tHly from l·'i-ro hhll\\l Ijgl\t·ho1\~(', lind 1fq mi.l<.',l; Vi. Ily N. iN. fr<lln N:lontll.Ckct }Ie'"
South Shoal ligllt·sh:p_ The water is verJ slmlJow ofr jIm Routh"nl "n<1 of 1he i!llan<l, tl,(' dept,b- iJlCreasillg gralrmlly
!lflawanl. Tile 20·f::>t.hom CllT('(' is distant (l,!)(jut ,i ll1ik~; tho H!O·JiJ,thom Clu.e, about 70 miles.

GeIJgraphiea/l'09ilion.-L[ltltlldo, 41° O!l' 10" N., 1011l\"it11<],;, 710 :l3' 09" W.
Depth ofwotvr.-l'he oll!l,'Tvo.lions wen, takell at Jhe <'(lit" of the llllach, below tbe light-house, faciug the open Bell

to thl'! 6onjlJ.
Rangts &jkrnpcrll1ntc (March 1 to JnUlIll.ry \ ).-Air, 57° (::ft" t,o 79"-), ~mrfnc(), 41'~ (2'JO.:-, to 7\)"_5).
Although tho obBCr\'lItioll" wero taken ftOOl t,he bea"h, Ill" ~nrfll,x1 Cllrv,,~ show Httlo direct influence of the air

tNuperaturl'llpOll the water, und fir(J cornI'atativ"I~' r()~\lhr. The mnxinlum nil" tem[1('mhlTe ill about tbe lllH1Hl as at
Ab~l'cbD, K. J .. lint the maximl\1l1 {ur rJlt; surface iH f'"1r ,leg-tens !ow"r th.'l.n Itt, any or tue I\tlltions toO the WE'Ht, nml
60Dtb.



OCEAN TEMPERATURE CHART No. 15
Ey·RICHJlLR:tJ.RATHB'UN

Station: Block Island S. E. Light House~ Rhode Island.
Representing, by means 01 curves, the temperature of me air [,:om 11l8L to tllg3, inclusive, and of the water at l:hesnrfllce frOlU

.I 8 8 I. to t 8 8~, inclusive, reduced to .Inca-us of ten days~

EXPLANAXlDN OF ':OlE CURVES: __ I88., - __ .882, •••••••••••883,

Q-sstJ'E'D IN 'I 886_)

DATE. AIR TE:MP£R.ATURE. rS81'-Z-3. SURFACE TEMPERATURE.188171.-3. SURFACE TEMPERATURE. 1884-5.

J'i t ~.\ I +H"i·' tH+~11 \::

I--H.I'*I--HtH+f--H-1f-HJ r I I Ii) II IJ)T'{ _'ll-+hi.1..11.
"I ! iTTT I'·' I'!!

: I 1+ +H--t++++Hi +I·H tttl-+hl- :! i!· i !: :i! i-l-

"'4+H+H-J+jtH-CI*+N+Hf+H+H-t+f-ttl-H-fH-t+t+-H+l-;''t-/\\lkI+f--HU II II .• '. J.! Ll 1'1( I 1++-l+H+-H+1-H+-I+I" I I 't<J 'I) I I ' II ! I - 11 1 I

I I I ]1 IlJ. I I 1j! i : .: I ! i I
H--t+H+H'+H f--H-t++-H+-H++-I -HH+H---I"~H'ttt'I:·+t+-HH+H+t-H-t-H+rl++i''-1++ IH~"i)-JTiI II 1(- I f i' i I f rt tI

',' IJ.1./+,1 JLUlN.U·1 'IIlJr-!.,J,--l,--JI-Jr-lr1-'r-\---I+-\r+l--I-+tJ,--H-H-lct+H-+-M::J4+H++-H +-HH+tH-f-H++--t+++H~~'f+H.IY+I--H+, I-H+H-T11-H1 I I I II I I I IN I ! I I : I i I

I Ii' I I I II i' I ~! , i I I
1+t+H-\:H:+J\,Il+f'lo<I+t+++H+H*ft+t++t,~--- +l'-1c+'eH,H,.+'~1\1i"\j----Ff+I--ITfn i: I I I - --h 1 ' t till T

'
,'-1I-+t-H+-HiH--Hf--H-ra

B

III

mJ

lro

Ill.

!II(I

W

9

<1.9

'1'>

P

1.9

~9

8

18 I

.AUGUS'Il

"

k:ach vertical interspace represenh one degree Fahrenheit, arJ(1 the fradionalparts of a. degree are Indicatell as exactly as possible in the plotting of the t:llrv,,:s. Each fifth

JegreeJs. represented.by' a sHghtly heavier line. The transverse intcrsp;:H~es)ndost:ldby the h~vi"-,,.. Hne!;: reprc<;ent: poc:dods of" ten days each, as ~ndkaled by tbe claws 0 .... th~

1eft.,hand :side of the plate. "ll1.c Hghrer transvel":-;e. lines.Jntermed'iatc behveen the .hea.vier- ones, -are ''intended to rep-re:Tent the meall.:of" each ten dOlj'"s, and the 'curves ofteITlper,..

ehli'C,areplotted with reference to these lines.. The left.,hand"vertical division i'i devoted to the" air tempe:r'atllre~ for 183J.; 13~2" 311d 1883. "the middle di'l.'i."ion to the surface

1iU.ter'"iempe["atures, £0[" the, same yeaN', thus permitting Qf.a..~ompal""i50n,of thp. two, and the right-hand division to the ·water temperatures for 1884"2.ud ~3,S5



;E:XPLANATION OF OC;E:AN TEMPERATURE CHART No. 16.

Lr,c,Hwn oj ~la!i()Jl_~Th;~li"U1-Hhil' ;..< lo,'a1,,<1 ;" 111 ... lllifhJle of tl'" ,'ntra(JI."t' to JYarrag-ansett Bay, al",ut Ii lIli1flS
S"'. of the slmtlwrn poillt of th,'· lH]aJ.d of ]ch"d,' lHlalld, and a J;(,t.l;; ,"-cr Ii Illile uft" Brenton's R"ef, t.h" depths
bet.....oon ranging fWILl 41 to H;i fuj.J)()Jll_~. It. i.. I,! mil"" :II·E. -i N. of Illnek I.lan<1 ..<>nthO.:l.Hl light, alia f",.·{ls tlle
op"u sell,. to tho ""mIll, the":..1<'1't1," in('r,'~i">\ grMlw,lly ~"w 'l.r...1. The ~O-f:J.th('lll c,nryo;., is did·ant ahout, ill, lui lea; t.he
lOO-fatlwUl. eurve, about 8:'. mil,,,.

(;l!fIyral'hk<lll'MiI>iJil.~I.."til"o't", 41'- ;)O',' (;,;)U) N.; 1(>llg-itn<le, 71° ;);)' (31;") '\'.
D..pt" oj w"ter.-Fourl"oll all/l "ue-h,·,lf j'1t.L"rrrs.
r.a.1l9~ oj ten'l'.:rn-t"l·" {Man.l' I h' .h,"w,ry l).-Air. 4;,c.[, (~\jQ to "74°.5.); \\\1l'f»e<;,:t5." (34'-' t" egO).
TL,· minimulll tHllIj1era!'lJrp, art' h ;;.'laT, tlw ul;l.xinl1un j,-'wer ,,1, l1li~ &tar lou than at .Block I~1and. '1'1,,' ma.ximum

Burf'\{'f' t"ml'tlrllture~, llOw"ver, HI",w Il dill'erellt'" of oUly lor' for !,l,,, t,,·o ~tati()lJ8. It. is probll.blo that tIm ~urfatw

Ob~"rYMj"n8 for Breutoll'~R",pf' 4h} the Ulor~ T~liahlf', ll,nc;IJg l,"tu bke" when' tire water i~ 14i fathoms doop.

Tabl~ '!lQlring I"c direction oj the lVi/Ids, by '1Ulull-an~, for ca,,1t month oj 1M yoor, b~ing tile moans "f fit'~ years' "lnert'alfons.

---~-~"adr""t. ._, iJ..un:~.'I-;':~~-! hi:..,,,. :Alml. ! May ! Jm. I July. IAngtlst·1 ~r~:::'" ! Octol'er.; Kb:;~' i n~~-

;-=~~:~=i--{-1~'-~---11_-5." 1--6.-2-1·-~I'~'--~i---'---~-+---;'; i~---:; I: 4."
&lltl'''''''t \ t i B,~ I ~,~ t.lI> I 7.11 1\ 2 J) 1\, :.:I !l.B I t.e ~ 2.g8,outh...... t ......•) K 7 j 6. J 6., 9.6 I 10.8 I 15 l~. 51 15.' Ie." ) 11.7 I 11 IU

lSMtJnr""t....... 14 l~.ll. 111.:t ~._._~_I__~.~I__~~ i ~ u: .~__~_~i_~~2



Sf z;.orCHARD RATHt3UN.

Star-ion: Brenton's Reer Light Ship. Rhode Island.
Representingt by means o£ curves, the t:emperature of the- aiT fi--Unl 188x to IS8J", in.clusive. and of the -.;,'9'ater- at the surface -f.rom

1881 to 1885, inclusive 'f'cduced [0 means of ten days.

EXPLANATION OF'l'HE CURVES' ,88., -.8112, ••••••• '""883, __ -,as+ _ ....- .585·

t1ssUlm m ISS6.)

NOVEMBER 6

81

27

..

..

..

"
MAY

JULy

DATE AIR TEMPERATUR E, 188J-'2,-3. SURFACE TEMPCRATUR£, 18BI-:L-3. SURFACE TEMPERATURE. 1884-' 5.
1-...=..:..:....::.-4---.:...;:.:...~~=....:.:..;:.~~~~-1I-..:..:-:--;:-:-:::---:-:::;--=-~-;--:~-+---::-::-;:---:-:;_.-:-~~-:-;;~--~~.~....-

3S" "4:0° li5'" SOD 85" (l0°. 65" ;i.,ljo !:t.O'" _~5g 50'" ,Tj.lr' GO~ GrJ." ,::Jj"' _·~-!:Oc ..'£5-" 50° 5r;o OJ" 65<;)

IPi ,,1,' J!,'!\ : "II' , I ',Lll~J_~i\.LG.ljJL,'~ 1·-'-'J~u.~~l--:L+\~~-1_,. __\ 'I:F'~\r~li_~'I-f+
:lO~~i~.~~.~I+!--'--f'+J: :-: J;,'I ~iHhtlYhH ' :ii, '1 ,i ( I : t~~-! 1;-t1!=31=~~" '~~:i i': chlJ! :T8Jl' I ~I i j "~ '-I I~t}; f+l
llo~L++++-!++++-;-1LI JI_W- Ll.'C-' -.iLLI; Iii., - 1.1 I! I-+++iltl '..I T-__.:J '-' U_I ,''; t-' U Ib11! !JI,jtjt'~1' I d_~t' j r I": U+'Trt·tlr

1--f.H-4f-++,-,-L+-J-+,+I.;..Ij-f--:,+I':I,-r ,In! ," ill ~I '! ' ''TCJ_,I_':I-'-I!_ '_L~~'_~l.~'.L.'..j-,=ijj!il-' ,,' I.h Ul~l.j±
30 Ll ' LI J1W.I I I _; I ! ' , _, ' I I ! I 'I I 'T1 i! ! I ! 1-;' r 'I " I. '_. ' " 'I i I I 'I I ~T! i ! , ! I

RUARY IhI' -,TiT" , I I ITi I II I HI:: "I I 04 JllUJJJ_ 1..11
1

. 'II, I, I I I +-'-111.. J il_IJJ ,_, _1----,-- -l++1J-G,
FEB 9 I i I I , ,! i! I II '1_'-'--L1 _' >--1 '. _L I ! '-H _'.lJ i LL-'-U-!+I~ ! II I • i ,I _'_:, ,I, I' I' ,'I m' I I' I I I . I 1-" -'

" rm IllillTI. ,n! +.4 " I, [ilt I,F 11 ,1 I, ·,il ,T:T L!-'f~"-l.......llJ.!'I_'_I'- _ irrl:!:rl . ..:-
19 ~ill ·,th+j+++~HMHHH;ml~ ct ~- :+H· :-hi'i ,:1 i l-' II ;I11.1h _~:_J ~+ttifi' ,---: rfllJJfUi±H

MARCH ~ J.i 1 ~J.IJL.U I'LL Lcq: i.U ' 'J!~ , IT I i-k ,I HI I I I ~ I II : -r Il, ',' _: ' I '_ I' ,_!--,-:m+tIl' 'i I IJ ,itH+'
'u' I I I 1, \' -I I I I, i:', '.' I i I I! ' , "" TTTI- il I -I ,-'-, 1 __ \!,--~- "-'-1; till IJ11.-' , -.J-4-1-i+L" ttt )1J11~ .Lh .1 I III'~ '_LW._U.~_.U)_l ,.1;-",1'1 IJJ .I_ili -.1' --'-.I Ll'7f\. ',I '_U_,__iJi j:" J:IJlI ~I
21 I .JI'{l' 'I', T 1'1 I :;,1 I:' -,-U' I'~ ii' I'll I' " ' II' "+';_~_!. LL'_Ill':'..j,,:_._ I~@-++

, - Iii ,I , III II I I I' j [ 'f' rJ : 'ILl '~Ii,' I L, l'~_ ~t :-~ , I-I ' I i rl- 1__ '- ,- I~ I I-f.+
I ..... III I IITI II1I i , ,-' - '-'tn~~" !, ' ! I I '1111i:t'l'1J@" J..'-'-~ ++1 II

III ~I_ -IIY\,tll '1_, '.II=CT-;-:J:T~T'T ~~-_L,> ;.~~ II Ii I'll ! I I I I :lHD\]J~~I-,-, _'--'-I_'L, Ii: 111,;tt
']0 1i' I -ffi-r I ,i _''':....!.J c.L• .L_. l.! i /r ,'L'\ II, , I ! 11 " I iii"\ 'l'-~G--,--'-L L LL_ ' .W-U

i " ' I-~, " : I I I' , 'I ' i I I: 4t' '. X.'lJ.l11 ,T11_1-! -'---,-1 U ", >4- U- I _]1'__~__ - -W.!-!- 14+
'! I II I I Ii' ,.J!, ,i 1'1 'I ,.11,' 1 - ---, ,nK~11 I 1'1 ITI'I ' 1.111 ·AI ~L_Jl_-c----:". I II , : ,T'

"'I) llJ -U i U rJ t'i.' .LjJ TtHH III r L I I' ,..!..III~i _'_'____ LIJJ I lL'I_ 'J_L Ik_l_ '__'_1__' J_:.llf--j.i. '- .. ,-'
3n mr-II ,- ~J.l.,. '... ' I I' ". I I. I-I lit: I: I' [-Ii I,I '-'TTll.i 'Il'.' I.i I :. 'IH 'I '. I. 1, +.L\, ,c......._ ' I '. '. ". I. i.. I I :..1 I. 1,.1
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Each vecti-cal interspa.ce r~pl'ese:rR.5one .Jegrc~ F.mn:nhclr.atTd th~ lrnttiona,1 pans of a. degree-a.re indicatetl as e~""ct1Y' ::1,;; pq~"ib1c ~n the pJott;:~R' of t11'O' Cl~. F.ach 6£tu.
degree is, re-pre~nted b~/ a slightly heavi.er IIp-e. The transv.e£::!ie )nter",pacc:::; inclosed by the heav.Ler lines rep(esent pr::riods of tell d: ..ys ea.r:1l, a~ hnlicaced by the dares on the
Jeft;:lmnd rode: of 'the plate. The lighte.r trans;Y~rm: lines, iri,termediato/; bet\V~efl- the J-te<).yier ones, ar'e intended" to represent the TIll:':1.n of .each ten day.s, and the .fl"..ttVes of temV~r"

'alJ,1..re~ p.lofiea'with referlC::i"Jee to tP.-ese Ji..d-es~ The left-hand vertical division is devoteu to the air- temperatures fol" '[ RSI ~ l gs~ :and ~ 8 ~53. the middle dtvision to the surl!:La
-w;wu- ttmJ~tur~;s for the san-,e years~.thus per-miffing of a cornpari'sod 'Of the two l and the tight-ha.nd divisccm to the water tcmn-et'3.t·Jj'l?::~ E){' 1 H-t:4 and [SSs.



EXPLANATION OF OCEAN TEMPERATURE CHART No. 17.

YINEYAHD SOUND LIGIl1'-Smp, MASSACHUSETTS.

Ob~cr~erB: W''J:LLlAM II. DOANE, A. H. DRaY.

Locatjol! of slatiol1.-TI,e yjntJsanl Sound, or "Sow amI Pig_" ligllt·~hill. as it wa~ formerly call",l, ill anchored 1
mile to the southwestwnrxl of Sow nnd Pigi' Reof, anu 2i- milt,. SW. hy 'V. of Om light on Cl1tt.yhu~k leland, the south
ernmost of the Eliza.het.h Groul" It i~ situnted I1i miles E. by S. i- S. of llmnt<>u'g Rf",f}jght-ahip, and on the westent
side of tll.6 Wlutb.ern ,'utnUl.ce to Vineyard SUlwd. \Vit1:lin a Twliu.a of a mile th<l de~thB range from 4,. to lfi! futhoWl'l.
Tb1l20-fatb()m CUl'H\ is .-U8t.lmt about 6 miles; the IOO-fathmn curve, about 80 miles.

Gf!fJ{}raphical ptl<lilion.-Latitllde, 41° 2:;' (02") N. j lOIlp;itude, 70"' 50' (01") W.
D~pth of watCT.-Fift,oOIl fathomB.
Rauge {I! u"'p"ra!<'re (M:ll.~dt I tn J\l.,,'~ar:< Ii.-Air, 43.0 (2,;0.5. tu 7l0.5); i\llrfac..... , 370 (:JIo to 61:>0).
The tomperat"rll~for tho colllor lllonlhs wern fwidently more c:lTeflllly read hnre than at most of the northern

stlLt1one, a1ld the Clln'es hayo b6lJn plot,tNI on tlw chart for the (Intire year. In rNlkonJng the rangos of tmnpocature,
llU"'"ver, JI~nnary lind Fd.lruarJ llave been omitted to fa.cilitate comrariaon~with til", neighboring stations. Com
pared with Brenton'lI R1I8f, the maximum ail' rocord ill 30 lower, the tnaxlmulU surface only 10 lower, indicating
dOl!lOly c(lrre~l'()udiug COTl<1jti()U~_ .

TabU> ekowittg Ilu; direditm of Ike winde, by quaaf'(lut4l, fr;r eaeh mImi/< of Ihe lIear,'being /1/.8 1i/.8aJ>B of jf!'e yeara' r;bBcrvatiQ1'S.

_.~~d~_llU_t_. _I_;r_"n_nary~ ~F_...-y_Ob_-;-·--;I- -M-",'-"(\-~'-.~!~~A~P-ril'-. -. -1-M-aJ-'.'-,-----J-"-n-""-.,-J-'-lls-.-'-A-U-g-n-"t-r s.P~~tn. IOomber I};'".."m- Decat<'·
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OCEAN TE.MPERATURE CHART No. 17
By RICHARD RATHBUN.

Smtion: Vineyard Sound Light Ship, Massachusetts.
Repr-csenting, by means of curves, the temperature of the air froITl 1881 "to I88,3, inc1usive~ and of the water- at the surface fro~

r88. to .885, inclusive, reduced to means or ten days.

EXPLANATION OF THE CURVES: __ .88., rB8~, •••.•••.••••883, _._ .884, _ ... - 1885.

('i:s~UTill IN :1886.]

DATE AIR TEMPERATURE,1881-Z-3. SURFACE TE.MPERATURE, 11184-5.
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F..a.ch ....erdcal it!i.c['~'P"'Cf:: rev-resents one d~-;gr~e Fh.hrfCnht'lt. al":d the fracL!m'c:J part5 (;f i..1 degree Cl.t"c: i[l(Ec,~t[:(~ :c,:,; ,::x,l-c~lv a~ p0ssibft;: In u~cphui;J.<=.:"of doe cur-~--es. Each firth
degree :I:::; rcpre~:L;!w~;d by a sHghtty' heaviel" Hm,,=. 'lne t]:.ai1s..-{~nJ~ ;nt~rs.pac2~· inclosed by tIlt.=. he:'.l,icr ~i!1es reprCS~Ilt [.leriod,.; of ten cl"l-ys each, El.S jndicCl.t-ed by the claws 'On the

left-hand 'Sid.... of :"\-.:..: pl:~t.~. 111.c Iight:er fran!'iver~~ lin~~:->, interm-:::dJ;)v~ I.x-,twecn the heavier ones. ~['e ~rlL'~ndt~c.l 00 rcp:r~3c-r;t the l11('an of each ten da:rs. and the curves of tem~r.

::ature 2.rC plotud \-'tJ: p~llcrence to these Jinc5. The kft-h::o.nd vertical di\-,js\on is devoted to the ;~i:r U"~'''::Y~lat:J'cs Cur [881, rS'S2, and 138.3, the In:ddle division to the. su.tfacc
w..::n~.e.r temperatlirb Cor [!Ie s.am.e yea~.~ tlll.l"'pennittlng: of a cf)mpari.,.on of the two; and the ;right.hand di~-bion to.th..: water temperatures for 1884 and 1.B-.s5~



EXPLANATION OF OCEAN TEMPERATURE CHART No. 18.

NA}.'TUCKET ~EW SOUTH SHOAL LIGHT-SHIP,

flb·,,-, rae: T, ."- . .l"~'I-:~, A, ,r. :-A;--;n~'lrHG, r,,<><>C HA)Jn,.EX,

Loca.don of ~talioll.-l\;Il,tl1"kd(ell" Dil,-h') XtJ\I' '<'."llh 8]"'(11 lig-hl-sl,il> is l,hceu at tliu .wutll"m cud of Nantucket
Shual_, aLont 3 mil.,~~ SSE, "r ibE' slJ<>u1 '\it, PUI'1- ofJ)u"i~' XCI\' S"ut.h 13110)[11, al1u 21 milo.,s RE, of Kantucket Island, tho
"":lr,~~1. 1m,,:!. It j~ ablalJt frolll \'in"~',lf(l Son".l I ight-"],ip al,nnL c*' llliJeg jn a- solll.hen.st.erly dire,cHon. III the ill!'
1l",,1 iate '-;eln;1 y I]J(' ,1('l'th~ rallgl~ frun, 11 1,,1/\ r:11 h"n,~. Tlo", ,yaleI' u"'epeus gra,l [w1]} ~eltw",r,l. '11 tnilJing n .h·pU, of
lO f"tl"llll~ at, di"tlllll'.CS of:!''; t" ~;, lIIill',; 1iw lOO·jillhlllLl ,.'lUTC i~ (li~t11I1t, abuut, GO miles.

Gm.'I"'l'hk"ll'0HiUol/. - Lat; t.lHk, 40" ,,4' (,-,j") :-\. j iongi1 1\,1". IilP 4\1' (:!ll''-) "'.
Dcpth of tea101'. -·81:;: Ie~n t,~ 11:' fatllODlg,
Ru"ye oj temperalu,-" ( It n>()nnl,~).-Air,4:1'0 (Ji;:> tu h":'-); ~llIti«"', l!!:P,;, (:::\C',S to G'..!") ,
The 1'000iti"1I of t hj~ light-~h il'. o,""r:<O m:l".~ fWIll the lJHar('~t laulI, and ill the ('OurH<) of those HelLoolfi or Hurf<H'o

Ib1, t hill. p<lH8 aruIllH] 01" throngll til" Kantuckct 'Sb{>:d~ in tlwil' Ill1gratioufI, "'811"(';311y fil~ j L 11~ a l,ermammL Rt:ltioll

t<>r t .. "'IH-rill n,.., I1ml otll.'r ol.>....'r\"at,;on~ bearing lll"'" tl", "(>d,t 1i."h"rL,,~, '1'1", tmup"ratnre of the B'Uf'act' watrr ia
IlI01'" ,,<.]"alo!o h"r" thau (It, :t,,~, or I.i,,· 1'""{",,li1lg- ~tation~ north of the j·'ltll'iJa Re<lr~, Iml the maxinmnl ~Ilrface t~rtI·

I'emtlll'<' ut- Niluluek..t ~nw Sout.h SllOUl iH eO lower than t.lw miniulHm at Fuwe.l' Roek~. The compttrativel.~ slight,
!':mg" of t""'I'(·ral.uro thron::;l'011t tho ~'('ar has nlilde it l,ofl.'libJc 10 ut.iJize tl,e wlukr teUl!lerat-ure-s, sll of ~'lJieb 1,,,,",,
lJf't>U pllltt",1 OD t.he ~hart.

Tlw ,..ttllge of air t"mpl'ral.'~l'"f['<>In lit",..,·), J t,oJauuary 1 i~ 4fjC (\;!!Jo to (;(10), Dearly til" same as at Vln"yu]'(l SO'In'!
light-Rhil', the rnu:dmum being \!-F ]flIver nt X"w BOll th Siloal than at Vineyard Sound. The lowest air recordR lor
lh,' ",ilJto'I' mnntlo~ al~n <litreI' (,,11~' 2° "t lIw,e t",o stat.iOlJfI. The ma:dmtllJl sl1rfaco temlwratnm at New South Sho:d
[s, 1'0\\'(""'1', GO lower Ihall at V;u"ynnl Smn..l, [lUll the miuimnm hetween :March :md Juuuary, ahout 30 lJigbcr. 1 he
rau~e of slll'fne,' tel1,ll"'I':I.l Ill'''- i~, thaprorp, eonsi<lullbly 1"s8 at, :-<"w Suuth ShOit-1.

~ttl ShP._l!'ot _

:-:'qnthl~!..l!llt ..

"'-tlnth'W~!!It _

SoJ1nw".t

, J . i F.btu
i ~ <"lUOflQ - i .8.1':0,'_

'. 1 _

I ,

0," ! 4. I
4. .oj -4 0)

,J Lfi.7

_i ~'_ ~_ l .. 6

210



OCEAN TEMPERATURE CHART No. 18
By RICHARD RATHBUN.

Station: Nantucket New~ South Shoal Light Ship.
Represen.ting, by :me3llS of curves, t:h-e telnpcrature ot the air trOIn 1881. to I883~ iIJ.c[usi\~e,. :3.nd of the water at the surface nom..

188 I to 18831" inclusive, reduced t'O means of ten days.

EXPLANATION OF THE CURVES: -- <88<, ---<882, ••.•.••••• <883,

(1SSOl<h 1N ,1186.)

DATE AIR TEMPERATURE, /881-2-3. SURFACe: TEMPERATURE, 188'-2--3. SURFACE TEMPERATURE. /384-5.
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Each verticallnters'pace represent<; on~ degree Fahr.enhet'C, ~...nd the fractional P;l~ts of oa uegr'l:."e are :indicated as exactly a-,.; pO'is\bI~ jn the p!ottin~ of th~ C~lrve5. Each 6fth

d.t::gIx:e is ~el?re::-oe["ltedbY' a 51ig-'htl.r hea....ier line. 'The transverse lllterspace,; 1l1do5'xT by the hea....ier Jine'-j r'epre~ent D,:,:riods of fell da~.... s each 45 inClicat.pd L.v the dates Qn t:h-e
l~ft,:hand Side of the plate. PIhe lIghter :transverse lines_ intermediate bet\veen 'l.he hea..-ier ones. arc int~IHkd to repn,sent thelne=iln of .f"~u::h teQ days, ...nd the curves of tof".mgcl:"

.ture a:r>e plotted. WJ.W rcfer:ell.ce to these lrnes. Thl;' left-hand vcrdcal dlv1s.ion is devoted to the atr tPf11perature" for' t 88 t. 28!Sz and [SS 3, thi-~ middle dryi_,;iOIi. to the surfa:oo

.....ateI'.l.eJllperaturi'.:s for £he sa-me y..<::ars, 'th.u~ pCi".ITlitting of a compari:;.r.)n of .the two; and the rigntT.t1.anJ di ..rjslon to ,the water ternper.arur::es for I8S4 and I R,SS.



EXPLANATION OF OCEAN TEMPERATURE CHART No. 19.

POLLOCI{ }{II' LH:rrr-:3Tlll', ~IA"f;.\CJn'SETT~.

I...lJc~!-tioll (lf~((r(.(tu.-Ttd.~li~ht-s-htp t'i ll~l'_u.h!~l ill t.hj~ tLl.l~l1wa~tL'Tnei.1lrauet~ toll .s~1.hb.J.ckpt. Or:' Viu.e.yai'il Sound, and

:;j- mi!l's FE. l,,Y E. { L. Jt"'llJl )l"""llwy l'oiut 1I:.:/lI.. !IOll:iC, at. tla. sr)"t1n-usl"cm ..'~trrmity (,f Cnp" (:od. It is Ii mil~8

<.list.an ( fm", Pollod, Hi I' !3!l;!:l] l'n)i't~r, wIdell lies 1",\ w""n ii, and )I()Jwltmy 1~lanrl. and i, ""rrnUJH1,,<l on nearly ~Il

side~, fit (lii]',·rc·ltt ,] i~LHl('{~~. hy ,·'nall ~l,nal~ or group8 of ~holll~. Th"rtJ is, howeycr, 110 Lm<.l to the northeast, (,Rat, Of

~(J"tll~a,l of it. It i" ""cll"r",l ill:' (heptl, of" fa.thflnl", anll th,· ,lel'th8 llJ.,flnt, it range from 4 to 7 fath(lm~. Th" hnt
toru in this n"giiqj t~OLh;;,::st~ ,:f ~nlld ;}lH1 gr~1'\~d~ N.'1ntnekot Kew Sntlth .s110:11lj~ht-~llipi~ ~jhnn[ :_~() rnj]er-lw:lrl~rSOlltll.

(;1'v!tr~J}!hj'e~d IJ{.t~iliolL--L;),litllEk. ~tl-.-, ;~;,;:' (27 11
) ~-.; lun~it.ndt\ l;Dc 4lt)f {l~-}I') \Y.

n!'Jdl~ of rr a(c p".- Fi ,",_'. !o 7 fat hilltl::-i.

JI'an!J~~ {If fnl!jlrra.fltre (~Lln:!l t to Jalulat'J-T l).-~\.ir, .3DQ (~:~ to Bile); t.H1l"faee, :_Wc~o (it:.!u to t12G.f,).

TI,() Cl!f\""" or ,llrfaco tC111l'erllt,llre arc mur" irr"Kllhr a",1 1"" uuifOl'm,tl'IHl at the j},f'P" or fOlJr l)T('~ciling stati<Jllh,
a.au in mom;; '~a-.'«'.~ the v:ni\ll i'.m" d<l not :'1'1''',1, to l", (b<' t<l the infiuO\lce of the fur. 'Ihp.y may \w. C\lured in part by
tbe CUl'rer: to flowing thrnugL tin, IlnJllef(lll~ l'a';"n.:;"w:JY,~ lit'! ",e"u \.110 surruunding 8hoal... The ranges of tCJllllCra1l1H'
J,ulTe~pond d,,~el.r wi t h th" .":llln) at NaUt.ll"kct XtlW Sonl.h Slmal, the maximum air tcmpcra.(nro hcing 8° lowc, at tbi,;
~tation, I.l1lt tl.., maxilHlllll a",1 miuimnm J"r 1.1", o'lrf,o,e :,rt' a\mo~t l'l<.'cisely a,like Ilt l>flth. TIn'mlu::\nlllm snrftH'"
t"mprrn.l.tH·., Itt Pollr>ck Hip. Ir)('ateu l't. the e",gr"rll ~lltl-aliCO t.o Vi tH'yard Sound. is :iF' ]",n'r tll.'lll ~t ViIlf'yarrl Smw,]
light'8hip, at the 50n tlnvestHtI ('tlt-raJW~ to the '" Ttl<· 1\:)01.\' 0r wat,'r.

Table Hlw'wi!'fl tile direrUon of Ihe u:ill1ls, by qUallrallt". fur w"':- '/1",,, IIr (if fI,. !lea,., IJdul) ti,e JHlall~ r-f ji;'e !J<'afX' ohse,.,.ali'i/1S.
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OCEAN TEMPERATURE CHART NQ.19
By RICHARD ·RA.:r:HBUN.

Station: Pollock Rip Light Ship, Massachusetts.
Representing, by means of curves, the temperature of the air from ISS L tu 1883. inclusive, and Of the water at the surFace trom

- 188 ( ro 1885. inclusive. reduced to means of ten days.

EXPLANATION OF THE CURVES: - 188r, - __ 1BB~, • ._•••• xBB3, _._ IllB' _ ••• _ 1
B

8s_

SUF?FACE T£MPERATURI:: 1884-5.
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J+!-t-'-+-H--f-j." Ii' ttm-r I II i ,-r! \iT i iT T !' III i flHttI I I , I Ii in ,1 -r I r .'" [TIT



EXPLANATION OP OCEAN TEMPERATURE CHAR'!' No. 20.

THATCHEU·." I i:tL ,\~D LTG HT8, ~L\K;:."-CHUSETTS,

Llica/io/j oj .I"liml.~Tl,t C'LJ'(' .Auu IJglll~ UTe ]ol'uler1 OIl TLald"',.',,, hl/""" llllllllt. ILrl'e-lollrtlj~ uf a lILil" "tl' the
eastern Extremity of C"l'" Allf', both beln): Oil I.JIl' OIl tel' !lide of Ihe i!lJanu, TLere !lre ~e~Tra] rncky kdgl.'~ ill front of
the islaml, Lut olh'~r'i'i'i"" '!"pt lL~ of :It I" ~4 fu,Ow til;; occnr ". j tld lJ a <liot.unc<' of 1 rn iIe. A (leptb of GO fa.j hom~ is rpn rI,e,l
1>! mil~B to tbe ea.~twal·'l. TI.a: l'ber',~ !o]:uoells aLuut 73 ",il"g lwrthwesterly from l'o11<J(,k Rip liglJt-~hil"

Geo~t'(]Jlldc"1 j!(].'ilio1l,-Th" 11Oril",rn Ji~ht jf\ I(J(',:lkd in lal; tnde, 4~" :18' :?l" N. : JongiLmle. 71i0 3,1 31" \\-.
/lflJ/1l or lI'"tcr.-5even ["d"
Rauflc of IcmJ'et'al",r~ (t\\'.,1\'" "'''1)l,lt~).-Ajr,4:00<,::> (;)(1(; tv 76U ,;,); surface" ;lj" pc-a to 670 ),

The Ol'"H\'fll.inlh nt tid" ~tat;"n were taken 1,,)' l.ro,i nhI ol,servc<s of tho Signa] s"rvicf', lwd llw winte; reeon]s,
altlJOug'l, N'H.'ring' "'.11)' two ~.-car~, at'e l'r<'sIlUlalol,r accnrate, awl have oocn Illottcd. Observatlon6 were continued
thwn;;h onl,r t.lllY,,., ye,,,t'", 'ld(\ theN are mallS g',~,i'S wit,l,in that 'Jleriod, ",hieb is '-ery unfortunate, considering the
imporklnt gf.'o:,:raphicaI jlo~i1.i"n ofthl: stMion. Olily Dim ob~cl'YatiQIlwas taken daily, at 2 fl, m. Tbo 6urfaco curves
are VCr,l" jrr"~nl,,r, au,l in l!I:Jn~~ e"",,,, c"l'ecinlly ,hn,"g Hw w:trmcr mont,hs, indica.te dirf'ct ntmOf\pheric Intluence,
from tlle Blu',ilarHy of th" Yflrinti"IlH ill holh tho air twd f\urface curves, Tberc is not always, however, B strict
corre~I)OIHlelJce in tIJe rdati, .. l'0~jt;()ns of the Cllrve~ in different years, tlle a.ir eur,'e from May to July, 18.33,
'tieing from 2° to 1()O l,igh{'r than tlw ail' enn·;), for Dw same mouths in l~Sl, wLU.. the ~nrf'ICc cnrve fora part of the
same perini!, ill lS':n, h rrr>rn :.lCl to GO' 10ll't'1' t hau ill lS~l. Dilriu g tll/) c01.1er Illontbs Ule surface curve, are n!ry

regular.
The maximum air tClJll'cratul'" j~ higher at Tilatel",r';; hbnfl {hun at ft,,~, vf tht> preceding daliollB os Iill' ~Ollt h ns

Block I.lawl, with which JatteT elis .i'uI;on e,.tTc.'\[lOn<)g appro;:jtlwtel~'_ III 1<1lIf~lcC tc,trIl'(,ral ures 'fhatcuer'" Islaml
agrnes most clvscly with Ylm'y:mI SOlllHIlLtu] BrentOlt'~ Hcef ligbt-"uil's, Imt it is proltabl.., that the higher &lJd:>ce
~emperature. of 1'ull if:'ller's Islam} aTe ,111C to t.he 0 ttsen II ti OilS It:i\' IU!i lwen take n ina shdtf~nrnl place.
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:Each vertical interspace represents one degree Fahrenheit, and the fractional parts of a degree are indicated a>: exactly as possible in the plotting of the curves. Ea.ch fifd.

degree is represented by a slightly heavier line. The transverse interspaces ,nclosed by the heavier lines repre,ent periods of ten days each, as indicated by the dates on 'the
left-hand side oCthe pia.". The lighter tr""sverse lilles, intermediate between the heavier ones, are intended to represent the mean of each ten day"-, and the curves of temper
",tnre ",re plotted with reference to the"" lines. The left-han,rverticaldivisicm';s devoted t.~ tl> .. air temperatures for t88,; J.">82 and 1883•.the 111iddle division to the surface
...~ t.emperatur:es (or t.hc same )'ea.rs.~ thus. "PoF::rmhting" of a COttlIJ-;).rlson. 0f the two; :a:nd the dght-hand dlVis\on 'to th.e ·water temperature:::. fot'" 1884 and 1: 085.

..:~..;
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OCEAN TEMPERATURE CHART No. 20
By RICHARD RATHBUN.

, Station: Thatcher's Island Lights, Massachusetts.
Rcpr(:Senting, ,by means oLcurves, tbe temperamre of. the air from. 1881 to 1883, inclusive, and of the water at the surface from

1881 to 1883'. inclusive, -rcdm:edro means of ten days.,

EXPLANATION OF THE CURVES: - -:1asl, ..- - - 1.'882, ., '&33. _. _ xaS4, - .•. - lasS.

(lss'lJEl) IN 1836.)

OAT£. AIR TEMPERATURE, 1881-:2.-3. SURFACE TEMPERATURE,13SI-2-3. SURFACE TEMPE.RATURE,1S84~5.



EXPLANATION OF OCIl..AN TEMPERATURE CHART No. 21.

800"1\ Ii'LAND LICIIT-HOl;SE, MAI~E

.Localio~of aw!iolt.-Bool.l Island is a slilall, jnw, roth)' island, ,,(1' YOl'k lIal'h,w, Maill", awl [,Jllll ih:~ from Cape
Neddick, the neare~t part of the n~aillJa1Jd. Prom Thatc1Jer'~ l,laa,] it. is 1\l8lallt uhon, :1" milcH, in a. mll"t,hcrly direc
t.ion. 'Vithin a rad i Ul! of 1 mile ,1"t'1 hs 0 r "1 to 2" fatho!l1s net 11 r, and a dept.h of tic. fathnm~ is I'pa"he,l at. a .j i~tanee
of about 6-1- milt'~ to the "astW(H'.llOuo.l ~nllt\'eastwan.l.

OtJOgraphioal posilwn of the light·lwi/sc.-Latitndf', 4:10 Oi' 17" K ; j<>ugitUtlc, 71)0 ~tl' :r." ,Yo
Depth of lrater, -1\i ne fathoms.
l!(l':llgC of tnnpcratltre {Mar,,\, 11" ,Janna l"J' 1).-Ail', GF (:!;cG,iJ to 730,,)); ~urfuce, 29° (33° to 6'""0).
Tbi$ station affor<ls tho Il iglwst llluxi"Ill'" ~llrfaco tOllll'ernture of any of the stations located in the Ilorth,'rn p9.l't

of the Gulf of Maine. 'fI,is m:n:imliIn is,')c lower than at Thatcher's Islall(l, but agrees exactl~TwHh the lIurfac(\ m!txi·
mums at Pollock Rip and Kantucket 1'I'ell' Soulh Shoal. The maximum for the air is, Jlowm'el', som()wbat hi;l;!Jor al
Boon TlI1,-l.Ilfl than at the two light·ships illfmUonBd, Tb() surface curve8 aro 0101'0 irregular than at thBother 8tationll
in the Gulf of Ma.ine, It illll,'ce.•s1l-f~· to explain, however, th!l.t the sl\l'fuce observatioull were not bken with an.\' regu
brity at. this IItation, omissionll of lIo\'eral ,hyll, aowetimes as many all fi va or six days, occnrri og in a majority <)f tlle
ten-day periOlls. The omissious arc rnuch lcs... frequent during the Slltlllller than tlw wiut.er months, It ill illll>OlIsible
t.o calculate to what extent the n'sn!t, may be vitiated by this fact.

TaMe "howill!l t1,e directloll or Ow Willds, Ily qo.adrants, fllr caelt month Of tke yt'Gr, l,d1l9 (lie IJ)ca>l~ oj fii'C years' Ob8CTvoti(ms.
-~,.~.,~- _--_ ~~ -~ ~

Q\wl,-,,,,t. I'l~nu·ry·1 F:~;~-l }!"''''h·1 AVril ! Mao', ! .JUlIO. ! ,Tn!),. 1.\ "::,,,"1. f\"i,~t;:.rn. Lkt"h~)~r1'<f,~;.m·1 Jt::~~"·
~Orlhe~"t _ 'I"~ --9-1--0-.J-r---;;r --P-.9-, '-~;' ~-.--- ~:~. ----- 7." -~-·I--·;~·-~-I P;: R. S
SoutbeMt 3.2 J. Ii , ;.9 i 8.8

1

13 'I l~) :l i I! 0 1.<) 1",. 1 i ,.3 , 1.3 'I ~
Southwe~t . _. _.. 'I 9 7. ~ Ii 0.5 i 3.9 4, 5 5.6 i 7.7 ]0 :, Ii I 7 7 : 9. I 9. 6

Norlhw""t...... 10.9 U 10.51 8 3.2 U i U z.fi _~l_~.~J,,_~_~S

216



AIR TEMPERATURE. 1881-2-3. SURfACETEMP.ERATUfl:E..l88IcZ·3. SURfACETEMPERATURE~L884~,

) 1-~30'=""'~3B~-!.~(:':3)--:""-:B~-:5~O~·--:5:-::5"'o--:e~o,,.--t---=30~·:--.""3S:'---!L;-'0~-:!L""5"'o--5"'O""o--:5""5,,"0--:6""O·,---t---=30,."....-3~5"".....-:!L-:0"'0--:"'-:5~-:6"'O".· --:5""5...• """"::6"'0...• ......

OCEAN TE.1\I1PERATURE CHART No. 21

Station: Boon Island Light House) Maine.
Representing, by.means of curves,. the 'temperature of the a.'ir frorr'l.. i.88".1 !:o 1883~ inclusive" an.d of the watet at the surface from

xB8-.: to :<885, incLusivel reduced to .neans of ten day".

EXPLANATION OF THE CURVES: __ ,88.. x882, :<883, _._ xSlLi; _"'_ I885_

(rssIJED112:1 1:8-86.)

Eac11-vecticalinte.rspace :rep~sentsone d(;,-:>-'ree Fahrc0I1U'it, and the fmcnonal pans of .:::. degree arc indicated as exactly as possIble in t.hc plotting of the curves. Each fifth
~eis represented-by a slightly heavier-line. The tr-ans\'e.rse"interspaces .inclo.'3-ed by tht:: hea.vit::r lines repre'!-lent period,; or It.:.n day,,; c:\{;h, a;; i'ndiULted ~Y the d<llCS on the
Sic&handsidc.of the plate. 'TIlB lightcr transver-se lines, imermedlat~.beC\veenth.c beavier".ones,at:e intended to ,eprcsent the mean of c<Lch :I.", •• clays, and t:he curves of temper
I;lhu:eare,plotted with.re(c£el1ce to the~ lines. The left-h:l.lid. vertical divisionis devoted to- the air temperatures for-,SSl, 181:$;2 a.nd 1883, the mh.l.dle divisio]) to the surface
wate:r te:mperattu"es for- the sanll~ yC;;Lr!:i. tlms pc["m~l;tiLlgof a -compari~n of the.'tWQ~ and th~ :-~:~ht-hand division to the water <temperatu,es for [884 and 1885.



EXPLANATION OF OCEAN TEMPERATURE CHART No. 2~.

SEGUDT IS[,AXD LlGlIT·1l0USE, )IA1KE.

Location oj alalim•. -Seguin l~laD,I i~ <1.-1tl",11 r,,,,ky j$~"'lld ",lU.. precipitous ~1.H>n's, locateu about ~i milt,s oft· th~
nearest part. of tho l1\'lillland, On Ihe cast sid" of t.ho eutrancc to KCnlHlbcc River, and about .17ulllcs llortllt'llstcrly froUl
Boon 181:1,1lu. Det.W(hm Scgnin hlanu and the ~hoal8 honloring the acljaecl.ltmainhu,d depths of 3i to Df"thollis occur,
and off the i~la.nd a depth of 40 fathoms is re:lChl',l wilhin a distance of 31 miles. Till' light is placed On [Le \\",.·~h'n'

side of tho iBlalld when) t hEi wat.or is froll' G1,0 8 f.,IJH.H.l.ls <1eojl eJ oso inshore.
Geographical po.Won.-Lat itu,\«, 4:1" 4~' :.JG" 1\". ; loug'itu,]e, GfF' 4;j' 32" \Y,
Depth of watcr. -Sis fa 1hOllis.
Rangc df femp,'ralnrc (Marc1.. 1 [0 J CI.'Ill'.,,; 1).~Ai r, -lG".G (24'" lO 700.J); .'11'£"'"l', 2:,0 (3:JO to G1i").

This St.:1tiOIl has a .shortl'r range of 1,'UljJt"I',d [11'\1 fur lJ()lL tho air awl Hurfac" than Boon hlal.l11. Tho maximuul air
tempem.turo is 3", the max;ulIlln surface h'Ulpcrature 4c ,lower' than at Boon Islalll1. Bolh th" air :lml surf"c,' "lin',,"
ar~ more n:gnla.r L.han at thn pr\~L.~t~(ling .iot.,jj.tion} !.lUU lllore utl if~)rm for an the yeaTS.
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OCEAN TEMPERATURE CHARrr No. 22
By -RICHARD RATHBUN_

Station: Seguin Island Light House, Maine,
Rel'"resenring~by-means of curves, the 'temperaTure of "the air frOfil 1881. to .. S83, inc::1usive.,. a.ao of the water: at the surface from

... 88~ to 1885, jnclusive, reduced. to means of ten days_

EXELANATlON.OP'I'HECURVES: __ ,88,. ---'882••......•.. '883. _.-.!IS,," _ ... _"xSSS.

(Is!;um> '" ,886)

I

SUllFACE TEMPEIlATUIlE. 1881"2-3. SURFACE TEMP"ERATURE,I.884--5.AIR TEMPEIlAT1IRE. 1881-2-3.

1++++1f-+,+i~l~i-tl""ffi"I-+'++-++HIBI-+'ll-1-'-i' 1\',1 O~, I l-lt++++Jf-H-jH!lI"*f-~~R++-r:i'>r~+-i:-':~I'fIli'"t-H+H"f+!-tItrHrf"-tlttli-tl-j-IHII13_fI'Y-j-'Hli-ff~i1Hol+,+"t=l1i-+°I+' fll'l!\i-t"°-j-1Hii'llfW! -+r'ft"I-+'..j=l>fliOr4+H
'0 " I I I I I I,' I I iii I It 1 I: I I I I I II Ii: I ' iii I I ! I I I I I Iii: I I I I 1 I I I

H+ttt-Httt+I1tttl +H+-I,-tImlt+ttH-t'H'-t1mt+ttH+ti++-li ++-:1--:-Hltl+t+I+HII+HIi-timtii-+lti''ffi I J I U iii I II 111.lHtH+H-H.H-f+H
201 ! I i I I I I II ' , I {II I I ' I I I __0 i I J I : I 'IT'r I
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'E2~tl vertical interspace repre~,nt~O[]e degree Fahrenheit. aDd the tractional part5 of a degrp.c arc indicated as exactly as pos~ib[-e i~l the plortin.g of the cur<res. Each fil1h

'degree is; 'represented by a sHghtly hea.vier finc_ The transverse interspa.cC" indose<i by the nea'l.·-ier lines. represerlt periud.;; of ten days each,. a~ indic:ated by the dates on the
left--hand ~ide of the p-tate. The: lighter tral1>: ...-erse lines, inl;ermedi::lt-e between the ber.l.vit"'t" (l-ne'O, arc tnterld(~d to r~presellt the mean of each ten da.ys, ~lf1d the cunrcs of tempcr'"

;Lture are; plotted with refereo.(!e to these lines. "The left-hand vertical division i!; de\'oted to the air tem~lNatllr-e<; for T88[, 183~ and r8R3. the tn;ddl~ div~sion tn the s-llrfac.e
~ temperatures for the ,:;.arne :rcars. thus pennitting of a -comparison. of. the two; .and the Tight.h~nd dLvision 00 the ·water tunpcraturcs for rSS4 ... nd. I S8S.



EXPLANATION OF OCEAN TEMPERATURE CHART No. :13.

Lowtio" oj 6Ialioll-::lIa[jlii<'1l~Hock b 1< hare, rucky i~]et, [lhollt 80 JJlIl('~ ['''~tO'f]Y fn)]), l';egnilJ IsIalld, amI about
14 mIles south of Yillal Hayen Island, at [he muntb of I'<lnuh~eot IJa,y, the nean·sf, ]atge pi"C0 of lund. It is ahout 2f
milefl S}~. of Rfl,gg"d I~lantl, wLid, i~ c10~e to M".tlnkn~ I"Jan'] aud lJe.to.',wn 11",_ lutt.~r and Matinicl1s Rock W'ithill
(I, radius of a, mil" tho water .leepens ,~pl,lly froID 4 to 45 f"UlOID'_

Geographi"al pf•• i/ion.-Lai-tLutle, 4:l" 47' 01" N.; IOllgItm]n, m,e ;;1' 20" W.
])rpth "J INI/,·r. -Six to 1:.1 fathollls.
Range oj temprl"at"re (Murch 1 to Jl111UI,ry l).-Air, 42" (2:)0 to (,[,G) j 5urfa(;e, 2F.f, (:\20 .5 to 540).
)latillicn~Rock and Mouut Desarl Roek present tbe shortest range of 8urfacl,) tetnp~l'atnre of allY of tloe slntj(>lIli

north of tlw FloridR R~ef~, I,eing 70 shorter thjH) Itt !I'antunkd N(·w Sonth Shoal Iig]lt.~lJil)" 'rIll,) surface mal air
11lludlllUIllS for MlJ.tinicus Roek are also the loweijt, of allY recor,kd. TIle surface cnn"PB are. ,cry Xl'gulur u',,]
uniform fmlll rear to J'ear. tJ;nfortunately, there are nearly lIS many omiS6ion~ in lh~ fllll'fact' records for this statiC>lJ
n.~ for Bo.vn Islaud, but tlHly are 5eldom frequent except, duriug the colder mQuths.

Qnn,l m nt. 1JannaTr· F:~~'I March. I Al'~I1·1 ~:~ I .T"ne---~~l;:·-r~u~:~Ts~'~;·r:~"u.r" Kt~~~· r;~;~

~~l;::::_:-.-~:~-I~I"--:::li~I!-""~'~t :::!I ~:~ 1-- ~.:-l·-·-· ~~~-I-" ~:L7

1

:--- ~ ~ 1- ~~ '·--;·i
South ll"e.t 9. 1 G.4 7., 8 9. 2 i 12.8 )1 13.9 I 12_ 9 to. 2 10 I lu.3 8_ 2
XOIthwc.t j 12_91 11.'1 ls.r; ;,9 •. 3! 4.4 2.9

1

~·.I ~.1 s.a I 9,7 12,8

220



OCEAN TEMPERATURE CHART No. 23
By :R:ECHARD RATHBU'&

Station: I\latinicus Rock Light. House7 Maine.
Representing, by means of' C1JT'veo, tbe teTT1pcrahlre of tile air.fi-Ol'n ·,S8" to 1883, inclusive, and or 11>.e water at the surrnce ttOln

188 r to 1885, inclusive, reduced to means of ten days-

EXPl..ANATION OF THE CURVES: --.Blh, :...._-.S&.>. _ .-.Sll3. ---'884. -~_ "II!IS-
(l:3SUED m~'I8g6)

E1 I L I II t', l~ L[I\). II i ; U. iLl.i. Llfll Ii! I ,1'( U_W.- --.f-!lJ-U 'L:.,! !4..,I+l-t+f-.H+a
No ,I I lilT \ W Ilil II [I II Illli"I!I, 'i': ':!', I
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20 .

l+H+t+I+i-H+l-+iN-'\!-+++t+++-f+l-H-H+H'++f'+'I-H-H-l-L L!, l I LLLLI i ' LiLl.LL 1.11. I 1\1'· . -I I! Iii I
30 I I '\1 ! ill'fi,' -'il 'r III i / 'i'/'I I II

1++J-.l+jH+\++++l+H+'>d+I+I-+++++++H+II-H-t-H+++-11 U : I I 'I, I I I I ' 'I iII I I I - I . , I I I

D..... :lO' 30' AI:oTEMPr;J!I\TiIl~.188A5~'3,0' 3('/' ,WSUllr'},lfE "''l1pmA~JlE, IM)-2-3·0• 3 ' SU:lACE f.DAr:?TUN 1885\':5. £0'

JANUllty J. , , ! I W+II J,lJUllL II I I I ill II I. I'11 1111 L I '! I I i I!
10J+L+-l+.J-II+H+HII'T i In': Ii iT11111 II i Ii I II 1II1 I I I 1I'I+K+I-++++++I+++H+H+t-H+l-+++++++++l

J J I i J J J L!, Irl- U J J ; ! ! .~,JUll~ H" j j I. lH+i-tf+t++H+f+tt+-t+f+Hftttt+ll+H+f+tt+I+t++I'
20 I 1II I I I I I I II I I I I I' I ITTI I' I !
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II 'I I ",I ! i ! I I ill! i.1 1111 II III I II~; , III-ll
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271-H+H+t-H+H+l-HCf+H-i"I-Hi-He-H+I-H:ih,l·i, ++ K11+ I+H+·H+HfY: 4i I+H!k~tHf]±±+
~ I H-tt 1,- -ld+H+I· +H1 +tl+M-n I' I IH iHYr'rmi:·I',H,H I
I I I II!! Ii, ii' I ! U I lit .' . I II I I ' III! 'ii' I, I I I j i

HH++-H-H-H++-H-+J.I"1"+IM-++++H!+,+1HI-+i'+r I!! i i iTfnl cr"nr-r.!~ ,,' ! ,! i Ii 1{IIJI:ntcltcrtn
28t++++l++-H-bj(f~+Hcf''i-III~+lihl f-H-hl :LI:+i:-I!*:Hi +.1-11 iHf-HH: i! II !II,. !;f{'I' :" ;! ii' ,ii,!ili Li!"! :II::;,I-h'

DECIilMBER 8H++H~+H*H+Hi+H+I+H++fH+H II ~:' t l tHt/,H, 1,+'H1i~iH-IH'H' I II U Ijh~tt+! j-H'~'H Y-
J6t++<H+:I.H'H+++-f-++++1jl++1H-HI+!~t~t41 :: ::: :ltetlt~~rHH'+H+ ;: i I ; ~ I <If 'H,H +Hht '
111~J.U-Y-'-=:.J...UW-I:-1l.J.d~:l-l.Jc..l..!:-:L fu.i.!..II ,-:1:-1.iJJ1:1.W::-:w..yj-LL.LJt..L~"=-i+4i:.:.iJ..i uF...l.d.;,.,J[-¥:-lIJ.,L-·1!w.·{IJ..Iu,'.L+LlI:...L'::-:jLLI~iJ..u:I~:w.I!-'-iI' j-I-Lw.J.l..LLJ..I, w.:.L:..!...L'.L.I.J.II.fJ..:u,[.!..,I U!:...l...LJL..L.J..I..l+tJ.,iu-:..l.w:..J..l.I:

3D' 35" l,,<)" Ml" 50" 55" 60· 3<1" :l!t !Jt)' !>5· 50' W· 60' 30' 3;;" ""d· wf 50° SIr 60'

'F.arh 'V!";rt'!cd interspace l"epresel"1t'1: -on~ de.gre-Q Fahrenheit, and the fractional parts o! a de,{,,'"1"'ee areindi(:3t~d a!'; exactly U5 p05!iible: in the plottl'l'~of we curves. .Each.fifth
degree is- represented by a slightly heavier Hne. The trUI""H':ver'!>e irncr~pacc!3 illd')~d by the heavier lines ~present ['erious of ten da)..-". each, -as indicated by the dates on the

1efi:..band s1de of the piate. The lighter tra05Vf!""Ne lines. iruermedi:rde hetween the healrie .. -ones. a ....e -int:Cr1d.,~d to I'eprc5ent the -m-can of eacl:1 t~n clays, and the C1u·ves'of 'lempet
-ature are plot!~d .....;.rn reference to these linc-So. The left-hand vp.£"ti=l d~vi'5-ion 1!; devoted to the air teUlpcrat~iJ"(:sfor l~SI. IStlo2 and t83J.. the middle division to 1:hecs.urfaCC

water tem.peratures fur the same years, thus perrnitt{ng or ;l, comparison o( the twO; and til..-.: rigbtJJ.a.tld division to the -.cater. temQerature:s: for 1884 3..-ld 1~8s.



Q"admnt,

EXPLANATION OF OCEAN TEMPERATURE l;HART No. 24.

~1Ol.~.sT IJE;:iEHT IWeK LIGHT-HOeSE. MAIN.E.

Locatioll Dj 8tu!ioJl.-:\louut D<lscrt noel. i~ a g"JiI11, oar]'"" i.'let, :H mil"s E. i N. from Ma.tirl'ic\lII Rock, and
~bout 18 miles off' :lIount Desert hland. 1'11\' ro(·k is 51:lrrOUlltl(,(l with ll,'ep wa.ter, the depths ranging from 50 to 95
fat-hotos withiu n. ra(lius of G miles.

GeograpJdoal poaili<»l.·-·L"t.itl1<lfl, 430 ;),''>' 0:,'1 N.; longil"<l,'. C~O 0:-' 44"\V.
Deptll of lraEer.-Twn to 10 fathom.'.
Rall!Je of tempera/un (l\h,rdl 1 to JamUl1'y 1).-Ail', 500 (2.)0.., t.o .;;0.:,); surface, 210.5 (<130 to 5(°.5).
This ~tali"n I're~"Ilt~ UHl ~allle Hurf"ee range as Ma.t.inieuf! Rock, with practically the same ma.ximum (LillI mini.

mum h'mp"!·n\'''r('.", l",t the ""rflleo cun'e~ are Jes8 regular ::1.Iul not uuiform for aU the )'ears (especially from IB81 to
1883, im'lmH'e), sOLHolil!le.~ slHlwing- differences of 10° to l;!C ill eOr!'cspon<ling periods. The maximum a·it' tompo]",..
Inre is 2" higlw[ tlmn at anJ other statirm in the Gulf of Maille, excepting Tha.tcher's bland, Br6nton'5 Reef Ijght·
ship lJ"iug the ii,-~t ",tat,ion to tho ""JUlh with which it corregponds c.losely in this relll~Ct. The maximnm air tern·
pel':.1 ur" at ",-[,,,[iu ic us Hock, 1h~, ",-,nest sta ti on to tho west, is 10° lower than at Mount De>aert Rock. Excluding,
how(\vH, the Sliar 18~3, in whid1 the summer teulperatu]'(' was rar nhove tboile of the h>'(, l,re.vieus yeaI'll, the maxi·
mum air te>tnp,-r"tnre of thi~ .,ta! inn woulll be only G!,!o.ri_

Table show·illgthe direction oj the 'rinds, by 'l'wdl'ant8, JrlT cad, mOllth of tile year, bdng 06 means ofjit:e y~ar~' o~·aUo'lls.

!Jan",c,-.I Fe], ..", 1'·:J\bUb. i APr:-'!"- May..,-! ;Tn"e. II Jul.\". IAU,",,"t.1 Seb'P!cw, OclCbec.! Kov
b

eno-! D1ceent-
I ary. I . er~ e['"~ H;"r.

-_ .... -_. "_.-.. _- - --~_._--~--~-: ---~~~-.--~-- ---~~ .. -~- -~~----- ."_._-- .._-_. _.~--~--~-.---~
x"rLllea"~'----"i (.o! 5.01 7.21 5.(1 7.11 25] 1.7 3 S.5 5.7

1 6.8! D.3
Sonth,",,"t ... -""1 i. ~ I' 4 9 j ~. ~ I :>, J ; 8,:l I 8. ~ I 9, II 7. J 6.9 I 7.1 ~. 71 7. 1
Sotlth"'~t . _..... 8. 0 8 I ,. 1 , 10. 1 i 10. 9 13, u I' 14.3 14 10, G i 9.8 9. 7 ~. ~

'N<>rth"clt_.· __
1

12.9 9.41_....~.~__L._ .._~_1__3_. 3 2 :Ll (.11 15.6 7.5 11.8



OCE~ TE~-PERATURE CHART No. 24
B,y RICHARD RA~I:tI.:tB".

Station: Mount Desert: Rock Light House, Maine.
Representing, by means o~ curves, the te=peratuoe of the air fro= .-8la to 1883. incl=iYe. and of-the water at the snr£ace fi-o:m

t881 to .1885, inclusive, r<:dnced to Ille""" of ten days.

EXPLANATION OF 'THE CURVES: __ "1:88.:t,. ........__ .188~, 4 •• ~ ... r •••_1~ _.-:l:8B.4, _ ...... - 1:885.
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"Each ver:tio:al intenpace represen!5 On~ r1t..:gn~f; Fahrenhc.;-it, am1 the ,frac.tion;,11l,t.rts cor <'I degree fJ,rl.': inJica.ted ns e~'l-(':tl~. a", p('s,;ibb ill the ~lot":il1;:: of lh.(~ cnn·-c-~. l~"""L:1\ fir:.h
degree is -represented by.a "lightl)T heavier line. The transverse tl1rcr::.paces indnse-d- by the hl:::!avier lines repr.escn( rcr"Lods or ten d~ys each, ~~ indicated hy Ih<:; dates on the
,left-hand. side of the plate. The li:ghtet" tran~v:crse lines, inte'Jnediate hch'li..cen the hearicr· ones, at".;. lntended. to Tepre':1ent th~ m,:all or each tetl ,1aysi and the Clll·.VC; oJ templC:-r:.
aturc.am .l?l()tt~tJ with rcfenmce to these. lines. '1111;0 le(t.:,)lallL\ lo~c!'J:kal dj~on is. ue:'o'"ou:d to the air -rempcraturr:s far 1.'88t~ ;t.8B.;;r ;:'\!l~l 1 88,J, the middk di\"islon 1:0 the sur:Iar.:e
-wa.te.( 'tempeUltU:rC~ for the same Tean, th.us pennitui}g of a a:1iTI-pauson of. the tw-a~ and the right:hand di.Y.lsio:n to thoe 'W..at~[' t-empc:-:r<llUrCs. {or' ISS... and J i'>8.s.



EXPLANATION OF OCEAN TEMPERATURE CHART No, 25.

PETIT MAl'1A)S LIGHT-HOUSE, :\[11.11\1':.

ObeC"('(T: GEORGE L. UPTON.

LOGaliol' of slulion.-Peiit )1a\1011l lit;llt-lJuu,c bln<:atc.d Oil nlO ~(lllthorllIno~t(,f OJ, gNUp oI low, rucky i~lot8,known,
collectively, a~ Petit Mll.llilD 181utld. T1w~o i"kt.~ 111"0 ~ihmt( <! off the west"rI\ ellt.r.ance to Pigeon Hill nay, near
Coulilslm:rougb, }fc., ~mJ. .nre tlL'i:w:, "l.>Ol;t i! mil"". hom J.lln 7W"'f'8t p"in~ of Un !1H1iDhmJ. Th(,.1' are jmnwl1bte.J;l=
~urroundetl Ily 10(I;::e8 I\t\<! .boals, hut "it h~1J n <1l8tanco of 1'\ I!lde~ to the sOlllhwar(l depths of GO fu.t1J()m~ OCenr. TIJt'
light. is 27 miles NE. t N. frOnl l\1ouut Dc~':rt R·<ck JiglH-hmlS".

OO(J.1raph'ical p08itiQn~~L3.tU n~ll~, ·1-1:..... ~~!' O:lll >:.; Jongit nrlf'j fj7° Gi' t>l r, Vt.
Depth c/l$"lcr.-Eigll t t& 1" J:'Hllc!<'l}';;.

Ral1{lt!J oj temperature CMnr"h I to Jannar;, l).~-Air, GO~ (~OO to 7(10); 811rIaee, 27°.5 (31° to l:i!JO.5).
The range uf air temperaturc is tl", RatHC us at ]\Ionul Dp~ert Roek, but- with the l)laXimUUI Dud minimum tellllklr.

"tures (lad. "f degrel.'6 low€r. E::>c1mli Ilg U.IO year 1~~;I, the tl"J:l;:irnnm\l of air temlleralnra would b,~ nearly tlte ~alll"

at, hoth place~. The surf,.cc Wf,~ illlnUl is 4 <k;;rc-cs hI;;lwl' ,It this ~tatit>n. 'fhe surface curves for ISSI to 1~8;l, iucia
~i \'<J, ar~ f"1Jy n~ irrllgnhr a~ II t 1lotlllt D",,,cl't, r:,;c10, and t !",re i.s the aarno lack of uniforroit.y 11etw_n t1a difJ~rellt

3'eats, LIlt n", variation. do Ilol ill 'lily wur eOlT"slIOllU ill.. th(. t"',, 6talion~, llnd the conditiollA by which ther 'nml
1'1'o'11lced Wl'f" evld..ntJy uot. rOlr:J)J(lrJ tn LotlJ, TUlTI' i~ 1Ill]["h greater correspondl1noa blltWI'on tbe }'I'ara l&i4 nmJ
lfl8.-,.



OCEAN TEMPERATURE CHART No. 25
By RICHARD .RATHBUN.

Station ~ Petit Manan Light .House, Maine.
Repr~sentingt by lneans oj cHrves, t:h.~ te.rnperature of the air from 1.88 I to I883t.inclusive) and of -'t1u~ W'::lt"er at the surface f"rom

",gEr to 188S t ind~.!sive, reduced to means __ of ten days.

ExpLANATION OP THE CURvES, __ z88r, z88,.. • ~883. _.- z8ll.t. _ •.. - x8lIs.

{l5STJI::::D m: 1886.)

AIR TEMPERATURE, 1881-2-3. SURFACE TEMPERATURE, 1881-2.-3. SURFACE TEMPERATURE. 188+.-5.
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EaclI. -vertical interspace -represents one UEgTee' Fahrenhei£. and th~ fractional parts of a degree are: indicated as exactly as pos-sible in the plotting or the curves. Each firtI~

&greeii: represented hy a sUghi:I.y hea.~1er- Jine4' The traCS1Ier5e interspaces inc:Iosed by the heavier- lines repreSl:nt periods of. ten dars. each, a~ in.di:catcd by the dates on the
J.e[r;.hand side of the pIate-. 'The: lighter 1.1"3.nsverse lines. inr.ermedlate: ~tween i.,,":e heavier ones:. are intended to represent the mean of each ren days. and the curves: of temper
~ ap:!: plotted with reference to these Hnes. The 1eft~hand-verticaLdiVis:on is' de"Qt~d !:o the atr mm.pcr.;;;tures for "1S8r, .IE:h all.lL l" R33, the- middle division -to the. surfa-ce-t.'
V'.3tCt' ~~a.tur.e3 fur the sruue- .}"ear~~:thus pe;an:itfing -of .a. -comparison of the tWOj and the rjght-hal:ad divis-ion 10 tb.e water U':mpc.r-a:w.re.s; for' 1.884- and..l.8S.s_



EXPLANATION OT OCEAN TEMPERATURE CHART No. 26.

Isoth6rmalliu~connecting the seril;jij of light-lions.. Shlt ions on the MNtolrn coa~t of the United St,atee, repl~'l;tlnt"d
011 Chllrt Nu. 1, constructed fur e""ry [;0 of tellIpel'aturl', Fahrellhrit, from 4{)C to 100°, in/Jhl~ivl', t(JT tLI,> ~'''''T Hit'll.

A t.emperatuTtl of Sf,o was reached at, M..,llnt Dl's"rt Rock betwl'l'n Jill)(.' 24 and ~n, but otLen";s,· till' i,'OlhITUl~of
5{j0 extend nurtL ouIy t,o Sl'gn i u I~],,,,d. At:Nant-ul,.ket New South SlWld, Gu" waa l"ecorded c,ontjnllou"I~' for \'jld~t

days only, or frolll Anl{llst, 7 to 11. Two v..ry ahort l'eri()d.~ of bigher lo'Ulperatllre than 75° occurred at Ah""c'm Inkt
(Jnly 14 to 20, September ;{fJ t.o OctolJer 'N), bnt the leoth('ruJ8 H( 7f," bcgin Tt'gularl~' lit 'Yinler Quarter Shoal, when.' the
interval Letw'~en the r.wo linea i~ only eight \la~'~ (July I;\-:'W). During- tlw pIJriod of falling teIJl"erall1r~, the iEjor.,I"'nn
of 40° extenJ.. ",.,nth cootillrJOnsly within the year to Fire }..lalHl, /l.ltll,mgh at roJlnek Ri!J, Nantucket New South
Shoal, avd VineyanI80und olmervationB are lacking tilr that tcruperatnr~. At S/l.Ildy Houk tlw j"otberm of 40° WM

not r...uched 1l11r.jJ FdJruary, lde2, while at Fjve Fatbom TIs.uk and 'Yinler Qusrtl,r Shoal tIle ten1lll,ral.nrl\ rllmain",d
above 40" d~ring tbe cntin' winter of 1&11 u1J(ll882. Tbe iwtherm of 5110 extend.. "ulItll only to Cap" Lookout, ill the
same winter, but iu tbe ..aTl." ]llt-rt of 1881 it reached to Martin'.. Industry. At the Tortugae the tewperature felll,elow
7(}O during a "hort period j UBt pdur to February 8, and again between March 20 a.nd April 15.



OCEAN TElVlPERATURE CHART No. 26
II,. RICRARD JU,.-rHSUN

Isorhermallines connecting the serIes of Light House Smtions represented on Chart No. I, constructed for
every five degrees of temperature, Fahrenheit, from 40 degrees to 80 degrees, inclusive, for the year 1881.

lISSU.ED :IN 18sa.)

STATIONS JAN. FEB. MAR. APR. r.,AY JUNE JULY AUC. SEP. OCT. NOV. DEC. JAN.
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f1re TIIant'

SlIndy Rook L S.

Ylneyard Seunll L S.

Pollock RIp L 8.

Slgaln"n11

I

I--

This chart is dicided vemcany 11110 thirteen. months in order,toinclude.theJirst month of the following year. Each month is further divided,
by the lighter lines, into periods ,o(~jxdays each, except in the case of those, months having, fewer or more days than $.0, when _the 'lasndivision
of the month may eqpal faur, five., or severn_days. Tl1e 1st, 6th, 12th, 18th, '"tthand last days,of the montltfall.oil.me verncal lines, The
transverse lines tepresel11: fhejtations, uom whicb drey;extend. A .complete break in the Jsothermal lim: opposite ll'ny 1ltatlon genemlly indicatell
that the temperaNre dii'I not rea'Ch die-isotherm ac that station during the year, A 'line eons; sting of daShes denmes a laCk otobsetv;ltions lOr
thD oorresponi:ling ·lltlIlimt.



EXPLANATION OF OCEAN TEMPERATURE CHART No. 27.

I~th",rrnallincscOlluectingthe BCl"iBl; ofligbt-hoUBc Btation~ on the eastern coast "ftb" Unllecl SLnf..ea rtlprc~entcd

on Chart No.1, conBtructed for "vory r,o of temperature, F"'renheit, frOll! 400 to eo,.... inclusive, for the yea:! IBS'J.
Tlw isotherm of 40° extenus BOuth continuously in thl' spring only as far ~ At>'CCOJ1 Inlet.; d llring the period of

fallin,lt tflllJl'(,rat lire, however, the isotherm of that, vaIn,) O::.:.INII]B to Body'" 1B1~lld. HighBl' t~lliporatures than i"P
W('l'fl t'llconll'lu Ilt P(ltit. Man:ou, from August to to November 8, but the iaoth,~rm"of !J.r,o l'egin at S';gniu hllOlHl. The
j8,,1herm of GO" llppcarou "I I;<lon leland and That."her', Island, 1>\\ t lwt doowll"re north of Vi n"ynrd SOIlll<l, al thou ~b

the record i8 iU('''lol'ld", for S ..ntucket. NewSooth Shoal. The i8l')th~rmaof GUo ext..ou north ~'Ontinuouelyto Vin.-.yard
Souml, lUlll the Bllme tmll; "'rdure waa also recorded at 'fha,tcher'a l~land. At the Tortngas, tho tollll'emtnre WIUl
below 75° I.Hltween Mav ~I and 21, and btllow 8(lO bfltween October 8 twd U.

228



OCEAN TEMPERA'T'URE CHART No. 27

Isothermal lines connecting the series of Light House Stations represented on Chart No. I, constructed for
every five degrees of tcrnpcraturc. Fahrenheit. from 40 degrees to 80 degrees, inclusive, for the year 1882.

(ISSUED IN 1886.}
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STATIONS

Vineyard SlIDli L S.

Brenton's Reef'.L S.

Thatcher's Island

Boon Island

STATIONS

Pollock"Rlp L S.

Five FBtIunn 8aDJl1.. S.

Mount Desert Rock

seguillisramt

Frying PanS!maJ1I L S,

Wlnler nuartllr SboaI L S.

I'8tit Manan Island
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This chart is divided vertically intu.thirrecm·months:in·order.toindmle the first month of the folJowing year. Each month is funher diddcd,
byth" Ilghter Jines, into period_ of ';;x day" eaICh, except ;n the case of those months having fewer' or. more days than 30," hen the last diyisi?n
of the.tnon-th may equal four, five, or seVen days, ThE! ISt"! 6th, I.2oth, 18th, 24th and last days of the month fali on t~e vertical lineS. The
rrans.verse Jines represent the· stations from wbich>theyextend. A complete break;n the isothermal line opposite any station· generally indicates
that: thll temperatute did no1'. reaICh the isotherm at 'thae station dllring the year. A line consisting -of dashes denotes a -lark of .obserVations for
the. correspondingstntion,



EXPLANATION OF OC;EAN TEMPERATURE CHART No. 28.

I60thermnl linea connecting the Mries of ligllt-hoaRe emtions on tl", "Ratet'll coast "f the United Statt's, rep1'&
eented on Chan No. I, constructed fOr every 5" uf temperatnre, Fahrenheit, from <lOG to SOD, inclusive, fur th", year
1&;:1.

The two i80therIlls of 55° follow one !bnoth",r cloFtely at Petit. ManIOn antI Mount Deaert Rock; at Matinieus Rock
th", eome temperature was recorded for two or three days, heghHling August H, ~nd thi. Iloiot has beM included in
the first isotherm of G5°. At Boo"R Ialand the isotherm of 00" waa reached Jnl.v 17 (that temperaturll, however,
continuing only nntil July 31), aDd at. ThatchElr'" I~land July n, with no corresponding observatiolls dnring the
period of falling tiJmperatnre; at P..,llock Rip temperatUI'eR of 60" were oeelL8ioJIrdly record"d, but only for a day or
two o.t a time. At Fowey Rocks tho temperature Wile above 7,,° from l'ebrnary 3 to March 3, after whioh th"'Nl Wl16

a period of lower temperat.nT6, continuing until April 1. At the Tortug8!l the temperature. of 760 and BOO were not
oontinnou~ llctween the dow on which too iBotherml! of 76° and BOO are plotted.



OCEAN TEMPERATURE CHART No.28
By Jl:ti;:HARD HJ\THBUN,

Isothermal1ines connecting the series of Light House Stations represented on Chart No. I,constructed for
every fi,,'c degrees of temperature. Fahrenheit. froIll 40 degrees to 80 degrees, inclusive. {or the year 1883.

{ISSUED IN U8G,)

STATIONS

Petit Manan ISland

Mount Desert Rock
I.U
Z
:<
::iE Matinicus Rock...
o
I.<. Sequin Island
....I
;:J
Q

Boon Island

Thatcher's Island

Pollock Rip L. S.

JAN. FEB. MAR. APR. MAY JUNE JULY AUC. SEP. OCT. NOV. DEC. JAN,

STATIONS
'SU.ll1.Z.f- i.tll~H fi.IZ.lIU llJIl!14 .6JIII14, j,JllBl( .sJ1.IIU· IJl}l%~ EJ1I~U il1.J~z.I i-.lZJ!l.l; ,&llN:!lo p~jlH

JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV. DEC. JAN.

'This ch3.rt is divided '\Tenically lmo thirteen months in order to include the first month of the following year, Each month is further divided,
bythe lighter lines, into periods of six days each, except in the caSe of those months having fewer or morc tbys"than 30, when the last diviSion
of the-month may equal four, five, or seVen days. The 1St. 6th, 12th, ,8th, 24th and last davs of the'month faIl on thev<'rticallines._ The
r~ansverse Jines represent the" stations from "",hid'-thcy extend. A complete break intheisothennaJ Jille"opposJtc any "station generally indicates
that 'the-temperature did not "teach the Isotherm at 'that. station' dunng the year. A line consisting-'of dashes denotes a lack i>f,obsetYations' for
t.he correspond ing station. .



EXPLANATION OF OCEAN TEMPERATURE CHART No. 29.

lsothermnlliues connecting tile 6("1';(,6 of lil\"ht-houM Btationa on tho eastern coa~t of the United States, repre
8,,"f('rl "u Chart Xo. 1, c'm"l.nwr"'ll 1,,1' ev(.r~· f,u of l.empel'lLtllr.., Fahrenh..it, from 400 to ~OO, inclusive, for the year
1'lS.1.

Uiglwr t~mlwmt.lln·~ th:m ",," wore re"ortln<! at Potit Manan, but 1101. at :Mount Dellert Rock amI Matinicus Rock.
The i"ot!wrm of ,j(l~ '~.'Lt"l"l" "prrl, l:o"t.inuoH~lyonly to Nalltueket· Kew Sonth Shoal, 1mt the same temperatuT(l WIwl
rot'orrlNI at Boon I"];1Il <1. nn.ak~ of a ailllilar cL"rllctcl' aIm> occur iu tbll iaotlwrnu. of 7;,0 lOW] 80" at the llOuthorn
sfMiotl~. Tlw t(HD pl.Jrature fell below 750 at th6 Tortuglloll Iilevtlrw tim" dwing th6 y61U' and reachlld 800 onlf blltw66n
October :l·t and l.l9.



OCEAN TEMPERATURE CHART No.29

Isorhcnn;ll lines conoccnng the 5Lries of Light .House Srmions represented on Chart No. I, constructed for
ev,~ry J!\'C degrees of l:elllpemture. Fahrenbeit, from 40 degrees TO 80 degrees, inclllsin~, for the year 188+

fj'.SsnX:D Il'I: rB'il 6-J

JAN. FEB. MAR. I\PR. MAY JUNE JULY AUG. BEP. OCT. NOV. DEC. JAN.
• I~ taG I- If 11.;[4. ~ III m!t iii!! l3 pi "i /Z fI' 11. E 1I I~ N~· Ii, ll': 1:3' 7t ~ U ~~!lJ [';II ~~,~ (;'! l~ 1:~ &,:'. 18.2i 6: n 1S 2.4. G- >if ~B n

Dry Tortugas

Abeec8l1ln1at

Cape loOkout

Vineyard Soundl:.S.

MaDtul:kllt N. S, Shoal\.. S.'

S-dJ HaoltL 8.

Fowey Rocb

Frying I'1m Sboals L S.

BOdy'sl~d

Rn Fatblllllllank L S

Winter Quarter Shoal L S.

Q
oo
W
11.

(j
.e 8l'1111ton's; Reef l, S.

STATIONS
6 Il II N Ii 11 III N- ~ 11 ~B I,I ~ I. 113 14 i 11 I&;-t, 6 1'[ I~ ;,1 6 I~ 1~ ,.II 6 I~ ,S ~4 ~ 11. 1~ l~ b I~ i~ /'.-l ~ I: !2!~ 6 ~~ ~8"M t. 11 ,~ l;l.

JAN., FEB. MAR. APR. MAY JUNE JULY AUC. SEP. OCT. NOV. DEC JAN.

This chart is divided vertically into thirteen months in order to include the first month of the following year: Ea,h month is further di,c;ded,
by the lighter lines, jnw periods. of six daysreach, except'in-the case of those months'having fewer or more days than 30, when the last di";sion
of'the month may equal four,five, or Seven days. 'The [st, 6th, 12th, J 8th, 2..th,and last,daysof the ,mtmth fall on the vertical lines, Thc
transverse Jines represent the 'stations from which they extend. A complete break i,,.the.isothermal line opposite'any station generally indicates
that the tempemture did not reach the isotherm at that station during the year, A line consisting of dashe, denute, a lack" (If "bservatiuns fot
the corresponding'statiart.



EXPLANATION OP OCEAN TEMPERAT'URB CIilART No. 30.

I80thll1ttlalliDe8 Ct>Il1looting the 8Njl'l! of Ji,l(ht-hoIIBe statiODS on the eastern ooast of the UnJt.ell BtateJ>, Tepn'oNUlt.ed
on Chart. NO.1, eonlltJ:'uoted for every 5° of temIMltature, Fah:rellheit, from 400 to 800, iuclulli"e, (or the year 1885.

At the time this chart Wall prepared; the temperature records for 1886 were not uvailal,le, IUId it w&!!, tbllrefof{\,
im1"ollllible to plot the i60therm of 40° dUring the period of falling temperature, exceptin~ for tboee 8tatiOn8 at which
tlui,t tempenoture was roo.ched in Decl;mber. As in mOl'!t pnwiou8 ye8:r8, higber temperll.tnooa tb.llon 5&0 Wfl:re recorded
"t Petit Manan, sJtbongh the iJlotherme of 5(;0 extended north eontlnuo1,Ully only all far M 8egutn Isltmd.



OCEAN rCEl\1:PERAr rUHE CHART No. 30
.By RICHARD RATHlJUN

Isothennal Jines connecting the set"ies of Light House Stations represented on Chart No. I, constructed fQl'

every five degrees of temperature, Fahrenheit, from 40 degrees to 80 degrees, inclusive, for the year [885
l,.IS8UED 1. 18B8.)

JAN. FEB. MAR. APR.

STATIONS

htit Moan Island

Mount Desert Rack
L>l
Z
:<
:liE MatinIcus Rode....
o
~ SllIullll81and

a
IuGn IlIand

STATIONS

JAN. FEB

~ 11 1~ r~ ~ 11. IS l4. Ii II If 14 S 11 13 tl. G 11 ,~ 14 6 11 Ie 14 oS II 19~" Ii II I~ II ~ ,,~ j;!! B Ii. f~ 11 .&:~ Iii l~

MAY JUNE JULY AUC. SEP. OCT. NOV, DEC. JAN.

'fhis chart is ,dirided -yertieally into thirteen months in order to include the first month of the following year. Each month is r"rther divided,
by the Iigmer lines, jnto periods of si" ~ays each, except in the case of those months having fewer ,or more days than 30, when the last division
of the month'may equal f()ur,ji~.e, or, seven days. T.he ]St, 6th,. nth, 18th, :>'4th'and last days of the month fall on,the'vertical Jines, The
transy-erse,lines ,represent the, stations, from. which they:extend. A complete break in [he'isothermaIJine opposite any station generally indicates
that -the temperature did _not- .ream the .iSOtherm at that station durinJt the year. A line consisting vf dasoes denotes a lacK of nhservations for
We corresponding station.



EXPLANATION OP OCEAN TEMPERATURE CHART No. 31.

IsotheMllJ\1 lines "o'Hwdin.~the wries of light~h"llsh sl'lt inti.. ou iho eastorn (Ooa;;t of th" United Statell, repNll\enk.d
on Chart :rill. 1, const,meted for ,wery 5° of tellJl",ratnr", FahNluheit, from 400 to 80", illcillilive, being the meilUS of
five yearK' oh~"n'alion~, from 1.':l81 to 1&"\5, illch,RIVO.

MORt of tho l'lot,tillgs 0)) this cl.J1u:t arc n',ilncti~llsof the observo.tions of five ycafs, but ill "ODIC 1l~"e8 they rel'_
rOflelJ t, 0. ..horkf 1'eri<><l, t·lJollgh -.eldmll 16S" thall four seaI'll, a"d ,mvtH' 10M than Un',,!, y",UfS, Thfl ,,~a,;t IlIlT" I"'f of
o])Sl'fvo.tioIlS i" "!loch CllS02',mae' \", ,h·t."rmi'wd \;y ref..rence to the tiv" I'fecerlin~ ch:!rts (Nos. l!6--:l0) OIl which the 1M',
!1wrms fOf llach year am B,'patlLt,,!y "hown. At. Thatd'ulr'OIlsJaJld, .M/I."",,cllnSf'ti.9, no records were kept after [.he SUill

tIl.,l' of 1~1, an,t at, BodY'lllBlall'l, Virg-inillo, ob~ ...rvationll CI'aIlell to be taken after October of thl'! eamt> y"af. At nona
of the oth.. f Ilt!lotiom~, however, do serioU6 brtlakll in the recordll ooelll', and there o.re l!eldom moI'll than one or two
omi8tlione at any station.
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OC1'"';AN TEMPERATURE CHARrr No. 31

lsothennal lines connecting the series of Light House Stations represented on Chart" No. ~, constructed fo..:
every five degrees of temperature, Fahrenheit, from 40 degrees to So degrees, being the

Ineans of five years observations, from 1881 to 1885, inclusive.
(ISSUED ll1 1889_)

STATIONS

Petit MUM IsIam1

"ount Desert Bock.
~

z
:<
:E Matinicus Rock
LI.
0
LI. Se!luin 'sland-J
~

0
Boon Island

Thatcher's Island

I--
Pollock Rip L. S.

0
Nantucket H. S. SbJIa/ L S.

o.
()
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ll.
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-
-< Absecon InletZ
~
< Flye fathom Bank L S.Z
a
ll:.

Winter Qulll1el' Sblllll L S.;;:
I-'"-

0<1:. Body'S Islandz
::::i
0a: Cape-lookOut<
0
::E:

Ii: Frying Pan Shoals L. S.
0
~

"l:lr::: Rattlesnake Shoal L. S.to

::E:
I-
::>
0 Martin's IndUstry Shoal L. S.
rn
I-

rJ). rowey RocksLI.
ILl
ILl.a:::
< Caryllfilrt Reef
0
0:

~ Dry Tortugu

STATiONS

JAN. FEB. MAR. APR. MAY JUNE JULY AUC. SEP. OCT. NOV. DEC. JAN.
Ii " I~ 1"-! ,_ r1 ~ l-4 E' J1" 19:M- t It 1/1 ~4 t 11: l~!o\. II I~ 13"[1\. t E Ie i.-'! 6:1 I~ l.(. "I~ 111 1'1- l: i'!. 'K Z4 Ii n r. H ~ 11 I~ '1-4 If 11 ijI [~
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JAN. FEB. MAR. APR. MAY n.iNE JULY AUC. S£P. OCT. NOV. DEC. JAN.

This chart is,diyjded venlcally into thirteen months in order to include'the first month of the following yeaL Eac-h mOO1th is further diVided,
by the lighteI lines, into periods ,of six days each, except in the ease~of' those months haying fewer Of more days than .lO, when the l:lst division
of "the month may equal four, five, or seyen days. The IS[, 6th, I2th, .8th, 24[h and last days of the <""nth fall un the \·uticallines. The
transverse lines represent the·stations from which they extend. A complete hreak in the ;sothen,,,,l line opposite any smtion generally,indicates
that [he temperature did not' reach th" .isotherm at tllar -statlon during "tbe year. .t\ hne consisting of dashes denot'Cs a lack of observatit'l1S lor
the corresponding~tatioll_



EXFLANATION OJ? OCEAN XIlMPERATURE CHART No. 32.

TL.1 air and ~urfa"e i~flthO'r1ll8 of 40", 4,,·..., 'llld :'0''', l~ahn",I)(;i t, a. tlw ligh t-h01l8" ~tati'lnH .i: th,. tlw<tt~rn ooa,at of
th.) {lni tlld Stine", during t Iw yeufH li"',~ I a.urt l~:::.

'rh ia ..:hart haa hoon prt.lpar,.,j tu perm i t, of a eOlUparitlOll of l11e aurfactl witb {h~ .Ii r ieoth~rnJ8 no the ee'·crallight·
hon"e.~ and light-elli]>" uow lln,],'r ellueider"tion. E bas Iwen noti ..'cJ L~' prcvionl> oh.,,,n-llr8 that, ill cerlai" ]I)eali
tie., tile ria'l and fall ill tIle H1'1"1"("'" tNulwratoteH maintaiu a nua:rl,,' CQul<taut rdatit.ou 10 tllto> rial' and fall ill tho air
temp,lrat.llr"a at, tl,,, HanH' plat'e. For ""ample, the eurf:wo tewl'erature8 of 4fF, 4:;", and ;,11" ma," ["Uow the ail' tmu
peratnree of tlw Hanw Yal,," :lor mo,'e or 'I,,"~ ng"llla.r iutervalb, aud tho length uf the<>e in1{,Tval~ Tllay I.... ,nlli,'lp·Jll1y
uniform tr> p"rmit of a pr,,(liction of til" ~llrfac" te.ml,,,,rlltur,~ s'·.vem) ,l'l,;'b in allYau"e, with Jlj)!'nJxi lH:>.h'· ,,,,,,ura"·i'·
Sud, pr(ldiction~wonld J"" of grrllt pradic;;! value iTl .let,ermiu;ug" th<l titut) when ""hools of 11"'8" tl~he, that regulate
their migratil)l" hy tIle ~l1da,," tempHatllre of thtJ water Illight l,e m;pected at certain u>!hiug grouuu8. It j~ ,'e.l)'
probable, fOTt''i:111l11'!e, that tllr ~l'rjug migrations of mackerel and menhad('n are regulated maillly, jf not el1timly, loy
eh a.ng'" of ~ ,ufa.ce ttl 'nperatU re.

Th" wrileI' has mad" mallY l')ot-tillg>< of the air and IIUd'IlCt' illOthenns conjointly, wil.hout O]iocoyedug a evw,1 auL
ratio at any of thcl .tll,tion~, Tlu; t.wo l:lOtb vf h<otherme bh"wn on tbu accompanyillg chart are I'rc~eIlted Q.lj illustra
tions of the variatiou>! tha.t, occur.



OCEAN 'rElVIPEHATURE CHAI·cr No.32

Th<: Air and Surface lsothcnTIs of 40, 45 allJ"o degrees, Fahrenheit, at the Light House ::;tatiol1s of the
Eastern Coast of the United St~ltes, during the yell's rRHr :1Ild. 18~"".
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