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PROF, BACHE ON THE GULF STREAM.
ITS HISTORY AND CHARACTER.

How the RhodeIsland Nerchantmen Used to Beat
the New York Packets a Fortaight.

THE HOT STREAM AND THE GOLD WALLS.

COAST SURVEYS-THEIR RESULTS.

Beantiful Tribute te Llemt. Bache,
&a., &o., &o.

On Thursday evening, on the suniversary of the Geo-
graphical Focisty, Profe:sor Bashe deiiversd s lectare in
the chapel of the New York University. Mr. Houry
Grioned introduced the who, be esld, would
make some rimnrks on the Guit Burewm. Or. Bacax
then said:—

The Norwegian peassnts who found nponm the cowst
strange frufts or grains of kinds which the earthin that
reglon did not produce, sud earefully preserved thom ad
curiositi¢s—[Geographiec Bofavique, Alph. De Cawdolle,
P 016, Caures de Transports, &o.]— vere ln possession of
evidense thut the watore of thuse soan had xi so2e 1ime
washod the shores of the troplca. The fishermen of the
ecaxt of Scotland bad, in ths logs of cottn wood thrown
upon their shores, the samo prool. The roates by which
the fruit or the tree came were in a degres conjuctural,
but the botanlst knew that it bad grownia a more
genial eilme than that to which tho curreat had brought
it. Buch Mots were early koown snd ted upon,

siresm was warmer than that ot the osean noar [t latro. 1

au.lhﬁ ure of the - llhmm‘:n B:m_
resulls were consign the very ' e

book which T I'If%l e m'l'mrn
tho members, snd wolch | ad ‘min’ yArt &gy la s
t urk 1(-*&&001"?’.%, wheee 1ERad lala angiag -
ed {r cne geosralon. Towlaserest awakeael be Frank-
lin im this subjeg! was 82 t that Col. Tooerhaa
Wil lama, | o Pufioss, Traoa, val. i, 0 4) afuer-
wards chief of the Corpd of Eegineérs of the Unitel

nitat Wulllam Btickiand, (1okd, wol w, 8 3) aod Juha
B&m.i?n, (uid, vol ) wita -(tunl asners, foliywsd (o
bis wake, sod collested many cerelil oh@-va'img la
voyoges between the United States and Great Bituia snd
song & part of our omst. Thee ebsuervaldons wers
direeted to the umit of the swiaa, b wnr:-mu [T
compared wih the sir ahove i, aad with he rcean
wates sdjacent to It, st dilfe: eat ae wa 2k of tha yeard, snd
in ciffelens yosrs, 1he dire don ant [ivee of itd cursnat,
&e, Tre obee vors aiso emicased olhor resultd (a taeic
researches, which 1t is DOt &t prese it nessssury to dwall

upim,
obsarvetinos of opumeroas British and Amecisan
In?l:ﬁnr! in private aod pubile vessals, obsarving elih e
frim ¢ otives of intersst mud cariwity or oy offi riai in-
struetioss, were cullscted aod d.mnu by’ Major Rea-
pell, ip his “Iavost on of wue Uacreats of the Alsatle
Ocean,”” pullished 1812, mfe: hiv desth fraa his
notes, by his 1a y Laay Rodl. (Amn ‘“lavestigition
of the Carrents of the Atiantie Usean,' &c, by the (e
Ms) r Jumen Reonoll, F. R, 8, &¢ Loodom, 183%) This
work is ac3ompanied 7y an ailas containing elahicate
oharts o' 1tho carrents of the “orth Atlantle sad repre-
senting the obeorvatioon of dife-eat asvigstore nllt:lllr
in the rervice of the British Adwiralty. All these ob-
pervations, wih few excepilond, were pondasd to
the surface or to very modorate dlstasces helrw it, aal
it isonsy to peo that the surf. o6 Bot the
Lest conditlons for foveatigation. Major Hemnall was
aware of this, and recommend«d deaper sxplorations.
Berghaus' Physizal Atins, an edition of whish by Alex.
Keith Juhnson, o’ Evinburg. 13 best koown la odr 8dun-
try, eontalns o resumé fo his map of what was kniwn
in regard to this atream uy to 1848, which, thoaga quits
h;wma. reems to give a goueral iden of the dire:uan,
[ snd velogity of the current,
materiais huws been colineted by Lie it. Maury,
in his curient charts. and deduyions from tasm have
bheem presentad at different times {n his sail:ng diree 1ras,
in the pmﬂlruluf thte ilhurluq Awoalation foe the
dwi 11 o

and even presped into the service of the hypotheds of a
Northwest passege, [Phii. Trams., (London), sbridged,
wol. x. (ovig.) 1676.] They were, however, geaerally re-

cognized as jproving the preseuce of the waters of
Boutbern North Amerfoa upon the shores of Northern
Eurppe,

The great part which the heat of t3e sun p'ays in dis-
turbieg the equillbrium of the surface of our globe ia
well understaod, Wherever he s“ioes upon the surface
the sir resting upon it is set in motion, so that the circle
of tho sun’s Hlumination as it sdvances over the earth
14 & circle of disturbanee.

Itia beau'iful, on sowe calm summer's morning, just
a6 the day bas begun to dawn, to look from  the top of &
bigh bill upon the guist of the plain bulow, The air has

cocled during the night, snd the vallags nco

Jled with dense cool sir, qoire julel, with tog annglagp
over every atream and lake, sod pood, shuwlog the se-
oret conrse of the stream aiong ‘e Iaadissps anl the
hidden plnees of the lake. Toe Mght groas atrongar, aad
ae the first rays of the sun toueh this pasecalal sesue It ia
thrown into wmovement. lThn fog aloads rie n.ullfl sl
aguin; they spread, coveriog tha hill taps, whiah jast
wow were bare, thioning out ns (hey rike, with the risdng
of the sun, and become at last & thia hase spresd over
the whole scene. The masses of fug serve to show that
the air has berp In motion, for thay have risen and falloa
with it. The carrents, mingling aie of diffar-nt danditios,
light no longcr pepetrates direetly snd ea ily through
it, but objects ate seen waving to wud fro. Dlmness and
distortion nro the resuits, or tise Hght s lost, nud ohjacts
disappear enllnéﬂ as if uniilomingted, In the greas belt
of 1he carth within which the sun travels {n his annaal
course. stand:ng still nud turniog back whea he reschey
its Hwits, this action bhas & form aal regalaclty whichs to
ug of the temparate reginon hawmo parailel The ewmslac
#nd the landeman of the remperate rogionsjare wsed to enn-
sider the wind as sowe hing unvertulu, th laws of shleh
it may Le well for men of relonce to study and endeavar
to explore, but which may be * pwt flas o1t

Stxange the emctious of such wea whea fn the tropics
they find thomselves hnpo'sasly to lseward, The can.
stant of the eastern trade i+ lnvarivbie ne the pro-
#resa of the sun, showing hlar--l:!oc almot af tha hiads
of a'watch the time—his daily, weekly, mogthly, annaal
prngrul. These currents of wir carry the wateca for sacd
with them from Est t0 West, and when they meet the
land grest currents are prodaced, ani taking thelr di-
rection from the land uﬂi,tha watera of the equatotinl
regions to the North and Sonth temperste seas, to by ra
turned in those great systems of olreulation, msome of
which have long been koown to newigstors and gengra-
phers, and others of whish remsla yot la stly de-

P Theowmale des Globe, par H. Nlanlet—

Dierpe Oarte des Courant lnl"n. par M Dapec-

ry: library Bmithsonisn Institue) Two o' the most
! of thend—one of the North Atlsatis mad the

of the North Paciio—will form the sadjesta to be

you on successive sveolmrs, thy ous the

Gulf mmnbnnd the other ths Asiatic gbaeam

ad befice thaaoselty
two years sinee, aud io other publications. A mamiic by
1he pame oficer, contalaing many iagenins sugedstinns,
is among his early pap-rein tae Sowéhern Lilerary Mes-

senger.

1 wight, perbaps, be expected here 0 puwss dn roviow
the suaims 1o have sovanoed vu- snowiclgs of the Goif
Stresm covering the mame period of tims, with the re-
searches of whieb 1 to glve you aa wionud; bas
this histury eannot ve written now, nor parhaps at all by
me. The beat mode 1o arcive at truch (2 facrly o state
fucts. snud this done by each one. to leave to ot to ad-
Just the merit or demecit of tne several sugrestisas,
pinos, di und dovelop e

As the tempe ature of the Gul’ S'ream 15 oae of I's
maost etriking and important faatures, vo 17 oas to the la-
veatigation of It chat I detarminud fleat to diecs the nte
wntion of the offizers of the Cosst Sacvey. I'hs cucrent
was to be observed—ita direcilon and fores; the deasiy,
color and other poculiaritiea «f the wa'er; the vege:ab's
end snimal poductivms weie to he collecied; toe me.
tesrclogy to be gtadied; but these wece to ba suboritunie
to the main objeot of fnguiry, numely, toe tempacatorce
ol the water, i

To bove cbeerved the surfice temperutares mersly,
wiin Instruments carefully propared, wouid havs baen a
s'ep forwmid. for withoun, such compurlsin the resalts
entld only be considered aa rough, nod mee'y to be en-
pliged in the abrenoe of bester oues, At the rurface, tho,
ikic beating effesrs of the sun, the effso's of the temp sra-
turs of 1he air, of wind and ol’ raim, are the geeatess. I
wah BECEEAATY, i0 6 systemstic explocatlon, to go belo v
the surfoce, At a certain cistancs chese didturblag ae-
toms ight be expected to diminiah, and &t eo tala see-
#sons to cease alkﬁ;hur Heaidea, it was likely tha
this stream exien ony to o cectain depih, dod
that pa't of 1he refurn northern carreat tollow-
ed the bottota of the rea. The ioterest ia
the deep son tomperatare prored ia fact moadt a3arding,
end evary effort was directod towarda ovtatniog an tastra-
ment for their ready lovestigation, Ths grsas pressira
to which inuch an instramont would he sat) 2. raadece |
thi= no casy matice. The (ostrumeot mass ropldter i3
indieations; it must Le casiiy ueel, nnl tuerofore of the
chass requlsing a sleaple cbservation: not a phillasophicad
experiment, The crdinary sell-registeriog thormimitor
was first tried, and 1o sesurw it from pressure 1t was
pluced jn g gl bular case. This thermometer reqalced
quite a long tlme to take the texnpe-atare of tue sca
around it, the case keeping it from immediie coatiet
with the water. Hesides, wt quite moderste deptas, the
eavelupe, unless of unwielly thickoess, was erdihed—
avd this was true, when to duminish the sizge of the appa-
rarus we reaorted 0 swmall metsllis thermomatery, ke
thore made by Jungernsen. of penhag:n, and by ¥on-
tardon, of Washingtoa. There wist be sa opsning (o la-
troduce the 1hm::=$uml lmu'.;he buul‘;ﬁ». al:l. this
openlog—however ty ic might be made to ciose by
grh‘a::m ¢n by the Interposition ot [ndls rubhes, oc otnes
108 fumI{lnlldnim parpose —changed ita fignes
urder pressure, and the cogtly thermoumeter insdds was
crus or salt water wad foreed fnty it, deatciying (t4
delleate parts. It would detsin you tos ling to nots the
varions contrivanoes which the ingenulty of our hydro-
graphecs und mechanicians produced, asd how tae mod=a
which succeeded best with one osarver oams out only

ate Lo the [uvestigation of ldes Aol curreats, which was
one of the first ol Whe gecers :
whish my &itendos was turaed,

snd thise of wy late’ brather, Wﬂ . Bache, |

sko ope of the bydm

th

warme. st the top and slow.y Cunsouiting, by | pparfee;
wéustion, to the lower ih'{h the htlti..t‘lr‘n’u Lid plts

2. It was from o waas of {io'eree’, oat 'rem the ne-
eeacity for eate ipg upon sootber and yery dif st 64
of duty,sudfrm s rous pre‘erving of ‘e suup el
tninus of another, Lisutensns Duvia baft this s d of

research in 1810, after & senson's woik sud the shoge
was asnig od to Lieuleanat Cummandiag Geirgn M Baene,
O¢ thin udionr, wiose ssrly death, whailo i iBs sacsou-
ful prosecudve of trls work, wo silil deplore,
in the terms reeogaized w9 sicc'-
wll his areocia'es.  whem [ awy
of miod wss pecalincly adsipad

to  grepple wish this . wod  that sl his
mw’qdkmnumﬂ’.am f‘:r“ p:;l-‘l“ ulql'lu.
1 expedieats L. i, delicste

the uss of lnstruments, esre’ul in obsacya ims, rendy
ia clsasifying facts, Hn:mmdn; Lo thelr wesumalat i,
P! at generuliz g, mind gl wred sl brighter
as he into & oopree of expori@est snd obse vi-
Lo, 4 ease hid enthusisem kindled and burosa

re

il

In
bdlﬂun{ It s moss interesting &) Dollow bia d=sgrip
tions of the trials of the losteuments, of nis moth 1 ia of
vbservation, und of his tentative jesul's. To coe how pe:.
footly he idendied nimsel: with the tnvestigs ba—asw
the navigator attendinn t» his vessal; mow tha experi-
mental pbiloso y earing for, wod watening aod teylag
his (mstruments; mow the man of sclemss, laoklag o5
copneoting, genvralutog the results, We owd ta him
the diseoy of that sudden chenge of teunpera-
ture from the iomer cold current to the Gulf dtrsam,
which becams 80 marked at molerate depths a: to
descrve the name walch b gave it of the ‘ol wall."
Writing to me, be says:—'‘1 would like to be with you
when you lovk st aod admire this seation —Tor ad-
mire iv yon muste—god spoculste oa it with you. Hwoe
tbe {uﬁ we huve the main curcent of thy atee.m
to thio eastward by Cupe Hatlorns, and Sut'lag ap
against & bank nf sold water, whish it wwecBoms, and ou
the rghs wiogling with u vart resarvolr of warm waer,
which s ym\uullf boought there by tha eddies from tae
stream itawlf.  How deautifully the line (s defined t) the
left, or westward, and how well the soservations of the
240 of Avgust coms I to verify ths othars | I hitup a
ihls by having toe marloe therm wnelar going to the depth
of thirty fathoms, sad as soon a4 {5 brought up warm
water, hove 10 and mede the coservation The trazing
of the cold wall from Hatterasup, wiid be highly inte-est.
tig nnd will lead to mseial prasdsal reamite if ot i
permanont. And ecan i be o harwisa? [ wili T ird
an excollent sea mack, acd | think & neas spyroath may
be indieatad wu-face tempsratured. At ull even‘s, a
oepth of y fathoms wil: do 11, unle.s tha stratam of
warm wa'er despens, owing to wind or the ~eas0n. Al-
toough we had worked pretty heed for the last thiee
with#, | hoped we might re able to got sasthar snaln
ompleted bafore ing to porl,  Lhe prineipul réw
ron v my swbandoning this, i1 that the ehrnone o=
begln to diffor, mod I am afrailto trast to thom too Long;
added to this, & ga'e sprung up on the 54, one of the
most violent ones we énsodnter.d. [t =ad fan Loe ¢ 4t
ward, agsinst the cursont, mud we were fn the strongeit
part of the gtrearm. It blew yeey Barcd, wed o coms ont
of the s'ream &t ‘he rute of ten miles wa Boar, uader
eloan roefed topsalls nnd reefad fore-afl.?

Wenlw owe to thls officce th: dlizavery of inteuslve
eold water in the widst of the hot watse of the Guil
Firesm, =hich see ued at ivss ty point to w divisin of the
strewin, futo Les branches by & eild weresm.

His cheervations have atood rema-kaniy thy test of
eubsequest rescarches, and with al the ilmsrovements
tinee of nine years in methids and 'adtram aee, b lo-
veatigitions the Sandy Hook, Cape Vay and Caue
Heory sections, are adwitted to be the very best mnd
most thorough of Laose on redsril in the surway. Adapih
of 1,0 fathoms wa2 suopised 10 be rewcndd in these
soundings without finding bt*om, the te apore.uce be
fog 87 “‘f Faheeabett, and 2 100 fathoms with & towpe-
ruture of 40 deg. just below the axi¢ of the Galf
Hteam It was bis ses fur thils work, the desle
to moke twn  sdditional positias (a returciug €
the cnurt, wilck his lovestigations snowel to bs newes-
sary, thot exposed him to the harcigsnas of Hept. B 1849,
in which bLis wesrel waa nearly wiecksd, aad was
swept from bee doek never (o regain it Hia coniness in
this terrinle emergency ecablsd him t9 teke such pre-
cautions as ens ared the safety of thy rvecirds of his o
pe:vaticms, acd to perpetuste ofv nawme in connesiva
with the his‘ory of the Gulf Stream exploradons,

Tna work thos well begun waa continand (qa 1847 and
1848 by Lieuts. Commandiog 5. I' Loeand Rinhard Bathe,
acd with faithfuloe:s aod sascoss.  The results of Lien-
tenunt Gem;in M. Bache wero confirmed by their onser-
ve'iocs on the Cape Henry sectlon, nod valuable resalts
wore obtained in jegard to the Vmita of aeiuracy {n ob-
serving, avd to the probable Huit of 4 la pwitha
of the purts of the strcam. To thoso resuite I <hall
bave ovecasion to refec agsio. Licatenin® Bache
bad first the use of & aicamer for the work;
pot avery eficient one it iu trne, but & vessel which
enabled bim in favorabls weather to malatain & desired

—the first marirg, as is most prohanle, the of the | second or third best with another. Wn must reasu | gouree, to menipulste readily with the so indiog ins anl
Gu'fol its pame indicativg the wiew ra- | deptha beyond which Bix's self registering thermomsier | give kim steam piwer to keep ths vessel in pod:.fon and
o8 to its wiq:: {ssuing through tha steaits of | would give way, or their indications besoms erroseras. | to re¢l up the line fn experl uonting,

‘orids, s:dull! viog our coast, and seeking that of | After many cxperiments Sax-on's elf registering ther- Tho exigencies of the Coast Su-vey suspended those ex-
Furope main siream 1o return by & sount orearrent | mometor superseded all others, and the of {44 | plorstions during the rext four yvars, sad in 1853 thay
to 1hs fropleal in which it was fi-at prodacad the | ingenious inventor was taumed to perfustiog lts detalls. | wers vigorously rencwed by the dotail of two pariies for

ble in the Northern seas of bith Ame- | It consists essentially of & coll of two me als, ke Bre. | their continuause—that of Livu- Maffist, in a esili

rica and Enroge. The seeond, as traced by Linat. Deas, quet’s metalic ther the more oxpsoaitle pisesd | vemel, and of Lieut. Ciaven, io a stesmer. [deat, Ilr:i
ﬁmthluuﬂml:nn ftin onder Cymm)- | in the interior—its form, ewering, and, lo short, | it took up the survey where it bad been lcft at Hat.
dore Perry, defieeted to North by the whores of For- | all its det aday 1o the nse for whichit bs | "teras, agaln, for compar'son, the Hatteras aes.
mwﬁq-mmmuﬂn orth a thus desj . The eoll, fastensd at one end, unwinds | Hion, then t from the Cape Fear, thea thet from
ward, and leaviog it at tbe projecting portiom of the | when the eal increases, and tlghtons when !t&mms; Charleston. The labors of his parly we# rewardel
coast of Japun, aa our # dues the coast of North | so that hy?ﬂ-lﬂ‘lllilpon the fore ead of the ol s hani, the dlscovery, on the Caarleston sectira, of tw)
Caroliva at Hatteras. like that of » watch, to move up)n & disl the tom- of hills bayond thoe main braazh of the Gu'f 3tream,

1do not in this ad irem to att*mpt a complete | porsture is seen. It registors, by the ai t of all con- furnished the observations from which [ have drawn
th;::‘ progress of the discovery i regard to the | trivances, either the %.u.e or lowess temperatare to | the conclusion as to the sonnection in that portion of the
Gulf m; neverthe ess, s brief of 1 [a almost | which it has been exposed, or both tho highsst sad | stream of the form of the bottom snd ths distribation af
easential. the lowest. The case is merely to proect tho | the warm and cold water. Lisut. Craven hul been en-

Pomee de Leon, in 1512, railed threagh the ciaunel be- | jnstrument from external injury in use and to sapp irt r.ealn the sections scrois from Cinaveral, 5.
tween Florids and Cuba, passed th the a‘rait, and | the spiral ooil, the scale and hands o: iodisators. A ngustine and 8t. Slmons, Genrgla. Upon the seetlom,
followed the Gulf Btream as high s Augustine, In a*i four Inshen of pilver and platinam, serves w0 | from Canavernl. be had made of sound-
1619, the famous pilut of Co:tes, Autonio de Alaminoe, | glye s cufficient sone unl; to the fnstrameat, so thit | ings on the other sideof t'.0 Guif Stream, teacked
passed by the same route, and keeplag for the grester two-tenths of a degree of Falicenhelt aa esslly be resd | the banks, or more properly of hills on the other

01'. i t? ihe Wl}'&e“:*:g:h news :.f upon the disl. hl':ut:cm uu:l :Em N:I“I:“ ﬁmeulnl; sections, findirg the s results a4 Lisut. Mafiits, on
cong l:‘.ll'oa-. m rogarded strumcats requl be coa ly with gold, rhic Charteswon nec’ wi & fow days after the part
the real discoverer of the Gulf Stream as & great ocsnic | is readily done by the slestrotype pml.' juirlag, | Tiout, Mafit had determioed them. To Shoso ofiiecs
highway.”' [Loter of Dr. J. 6. Kohl t0 Superin'endent | hosever, great care and thoro 18 1o o2 efsctive. *::m:y the diseovery of this important acd interesting
Coant . fanuary, 1856.] Their nee derosnds eortain  preesncions which it woald ¢t must be awarded. It Is dificolt w0 separste then

The first delinoatien of wnloh I have any know- | teout of place to state here, No fnstramen: showd be | in it.

Jedge, though It 1s sltogether probable that there | wade an:wersble for the went of skilioc cars o’an ob- Lieutenant Commanding Craven bas alnce, wi'h grest
Jore attempis made to show dufferent parts of | gerver. [ecan truly say that in the hands of many o rkill and per ., ™ iced the 8. Rimoas and
fv at an earlier dute, was that msde by Dr. | peavers, and used ot great depths, these instran:a Canaveral semrions. During the last summeor ho carrisd

Franklis, in 1760-70, from the loforcscion  com-
muplested by Captain h:mr, of Naotugket, eommand-
ing a whaling vessel from that port. Tha deralls are so {u-
"&, ‘h.:ll lanﬂuli: (7] lﬂﬂ;r‘k:“lll lﬂltlﬂ:l.mﬂf

ssgacity on part GOMTAL AL
philosepher :—

“Vemwals are sometimes retarted and sometimes tor-
warded in their voyagos, by currents ut ses, waich are
often pot peroelved. Abvut the year 1760-70, there was
an applicati m made by the Buard of Costoms at Boston
to the Lords of the Treasury in London. eompluining that

ot ] 'h::wua Tal h‘.; and Sew York wore geae-
r s fortuight longer in their passuges thwn merchant
ships from London to Rhnde Isiand, and proposiog fa-
wtead of New York, that for the future they should be
orcered to Newport, Beiog then coasrned in the ma
pvagement of ihe Amarisan Post (fise, 1 happensd Ly be
eonsclted on the oceaslom; amd it wppesring «trange 1o
me that thore should be sueh & diTerence betwoen two
places reazce n day's run asunder, espeeially when the
merchants shira are gﬂmmu, deeper laden, and wore
‘.“inm than the packets, and hed from London
the whols jeoglh of the river and Chanuel to run b-fare
they left the land of Eogland, whils the paekots had only
1o go from Falmonth, I esuld aot bat thiok the ot mid.
ervtood er misrepresented. There happencd thea

to be in Londim & Nontucket sen eiptaia of my ne-
quaintance, to whom I communiseted the afaic. He told
me he selieved the fact 1o be true; bat the diference was
1o this, that the Rbode Irlaud saptains ware ne-
ualnted with the Gulf Stresm, whinh tgm of the Eug-

h packets were not. * We are well acqnaloted with
that stresm ' snid he, ‘ beeannse in nur pursaitof whies,
which kesp near the xidea of it, but are mot to be met
with in it, we run down along the sides, and “‘ﬂ‘“ﬂu!
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croes It to rhaoge our mide; and, In crossl have
Aome lmes mat and apoke with thise me‘.‘wha wers
in she midst of It, snd stomming it. We have informed
them ibat they were stemming & current that was nat
them to the value af three miles am hour, and adyvised
Mwamhmrtmdu; bat ﬂlz ware too wise
to becounselled by elmple Amoriean A o en
the winds are

are forwarded by ihe

t it was o pity n) notice was taken of

this current upon the charts, and rmna him to mark
it out for me, which he readily eomplied with, adding di-
rections for avolding it in sailing from Furope to North
America. 1 mnm it to bo engraved, by order from
'.' Nevet & Poges, Tover HIIL m&hu:io! the Atlantie,
8, copied wore sén' Lo
& captalus of the pmﬁh? slighted it,

‘bowever; but it has besn sioes prin n F of
o T T T gy

’ ' t mse1-
it et e et o A
tween the trovies, by the trade winds which eonstantly
‘blow there. Tt ls known Lthat & lurge stresm of water,
‘tan miles broad, w«:i’ smfett deap, bas
by » streng ita water driven %o one and

heapod n| enn ovast, and the coa.
rom of mnlnl ltmgm“m"ltlmqhtho
islands izto the of Mexieo, and from theuoce | muing
lbmem Florida and proe along ths
‘coast 1o the banks of Newfoundland, where It Lurps off
through, the Weatern Tslaadd,
Having alnce erossed the stresm scversl times in pacaing
between Earope, | hars been ation-
tive to sundry elrcumstanoss relnting to 14, by whish
s ‘tnteriperved, T find that It
tha it

in always warmeor than the sea sach side of 1t, snd thst It
in the night. [ annex bereto the obaer-

vations mude with the thermometer in two yoyagns and

trumant to the na.
coming from the narthiwerd (nto
will probsbly be tound colder than the
water of ihees seas, as the enrrents from seuthers sean
fnto northern are apt to be warmer.” (Amorioan Philos.
Trann., vol IL., O1d )
qusint devica which beara the titls of the map Inone
shows the American pher, (an aomisakabls

philoso
e i

od, though holaing fut

klin expresses rxosedlngly wo
Hmits of the Guolf Btream, a2 wo now h&‘ﬁlnm[.‘
that the paassge from cold water to warm on
sde is so ahmdpt at the depths mos: songht by
feationa from thaie requeniing
rogion would hawe been somewhat of the same order
of noouracy s that of the thermometsr nt tho surtnoe,
Tho ebserviilons of Franklin that the water of the

have given entire patisfacdon. Chey bhave in the ol
Survey observations superseded all otbers,

It wou d seem an o asgertaln the depthas to
which a thermomeier st to a moan Hao hiad
gore. I recoliset well that 1he triumphans onjection was
made to Ericsson's and to Ogden's iesd: for soun liog,
thut it was quite rimple to measuwre the length of the
Jiee to which 1hie lead was sttached. fhe fact 14, Lew-
over, that wt eonsideradlo depths the length of the
soundipg line not only does not give the dagta to whizh
Le Jend at the end of jc has been, but dops not give even
an approximution to it wi hin tweaty to thirty per oot
of the truth; under different clraumsiances nit even a
censtent proportion to the true lengih of the line, We
buvotourd Erieason’s and Ogden's leads very coaveulant fue
modernie dapths, nod Messey's, sligh Iy modidad, for
groatar depthe, This son the principle ot Woltman'+ wheel
which bas been npplied to similar parposes long a9, an
i'“ lenves spomothing to be desired on the ssore of wousi-

fliny and convenlence. The wheel luruiog sa the loe
desconds, snd prevented from twrning Sy & ca'sh waea
vieirg, the turns me o red by eheso wore, nod tas
the cepth 1o which the lead bas dosovaded & macked up-
on [ts scule,

‘The gonerel featuros of the Gulf Ftream balng kuown,
it wan & natursl iden to refer [t t0 & medisd oo of axis,
ou toch pide of which it would be more or loss stmi-
lar in its temperatures, snd ré to run secting
perpendien’nr to thls line merosa the whole bresd h
of the stream. Topet out from points oa the cons:
o well ascartaloed poedliim, sod dete-mlaiog by the
best meand knowa fo nsutieal mstreaomy the plaw
of the veisel, at the shurtest interval practionbls;
to cheek it thoee resalts by re urnlog o the
reme of anotbor koown point; 10 secupy poitlons st
which ihe temporature at differeat d-pthy would e

termined, the frequeney of which would deprad upon the
gnﬂr or less rapidity of the cha of tempersiare;
determine ot tho several positiuna the t trcen ai

depths varylng moreor lesa capldiy as the temperatuces
thtmeelves were to vary, attachiog several instra-
mouts at moderate intervals for observations at amall
depths, at large: lntervals for gresier depths—such was
the general plan of exploration pursued in the Coast Sui-

regard to the oma for exploratione, the

was of course on every necount to be prefurred for the
greater part of the siream. The seasen of sold and
storms, which renders navigation perilous, snd interforos
with wurk, is aleo thatjwhen the s'roam, eovting ﬂpld?
from ﬂna‘lr hbove it, tho surface water and,
mixiog with {he warm wa'er below, disturbs essentisliy
the eguilibrium of temperatures,

Sounding In nm-nf weather ia o very difloult, If not
impracticable tion, yieldiag with much labor very
Inaccurate re<ults, Of course a completa exploration
requires that the ehau‘i:u of the rensons ba lavesti.
guted, but w add to esponiial difculties of the
unknown fealures of the stream those of navi-

tion in storms, would have been \o task the chaervers

yord endorance, It has turmed out that if we had
bravod the winter season in our oarly work, the confased
state of the temperatures at difforent depths below the
surfnee would Lave !mgdedﬂul!w of the resalts, and
bave esused ue probably to misssome of the mos beauti-
fol and s'riklog of the genoralisations,

Important ae is the Gulf Stream to the navigator of our
ccant, wnd forming as H doos one of !ts most marked
bydrcgraphio featurcs, still it wna only a part of the
work of the Coast Survey, nnd to have givom an unine

of

to

tharo of menns and attention to those resoarchion ot the
exjpoose of the mndl.t the harbors, hg-, sounds and
een conet, would have wanllostly injadielons. Honce
these researchon have bean prosecnted by omeal, aoid
frem timo to time, but always with a alm, so that
even partinl rornits eontributed to the sesowmplishment

fotoreat to

of the
It would be of more personal than
fpenk of the Insroctions for making obaorvations of
those in to inatruments, to the mode of ropre.
souting the results [ tables and ma, to the pho-
nomens that were to be Jooked for, aud to the mode of
T it of R Gragraptds partios of fho O
» L] partion of the Coast Jurve

to whom the haa gan entruntad, have, In m’
ensen, heen selsatod for 14 in uence of soma special
aptiigde, snd gener ally as volunteors, The fiest ofcor who
ontered upen the feld wae Lieutenant (now Com nandor)

across from Cape F.onda to Bemini, proving

o the bo*s
tom f the sea, which vagae emjocture had fiest omitred
i¢eas which wuldu:l“n difsront g neral passical foa-
fures 10 the surlsce of the eca th, sbove ani uader the
water. Lieuteuan: Craven al«w found st 270 s byms, in
the straits of Florida, & temperarure of 30 dew. Fahres-
helt, showing the existence of the Polar currest beneath
the warm water of the stream as lowns latiude 201 de-
grees Nogth.

In the course of po Toog a secdes of cxpliwratiras,
in which so muny willicg minds have beon emplagel,
the me hods, ins 'ntg, rec cds, lodbsd oll that pas-
toin to the work, rave beeu greatly imp-oved, sod the
whole Is now reduced to wmparative eydtom

The greater part of tha n"f aal records whea redocad
to form, will be putlishat through the Hoeraiats of ¢ in-

eps, worumertn of tos industey and 1avel igance of the

ydrographis officers of the Coast Survey

That this servize s one of no sma’l hardship and 4iM-
enlty may earily be consrlred; that it 1s ona of great rx.
posure, in the small vessele of the survey uavowsiuriy
encouetering the moat b fsteruus seas, may L readiee 1Ly
the faet that the exploration 0" one part of the +t esn live
teen sttempted throe Uaes wihoul sve weas, auch rough
wenther st ing in ax to deprive oaws offisar of the {astra-
mtlﬁ;nd to onmage the enzices of the steam vewn'y in
two other cuses, 50 that theis commmnders wa'e ubliged
to put buck; by the dang-r run by L eut Mafitt in the
Ateemer :ﬁnm, burely reachicg port {n safecy by tn-
tense exertion of officers and crew o keep thi- veisal
afloat; sod by the sad dlsaster whica deprived the

Connt Surray and the Navy of the services of Lisatcaant
George M. Bache, The daly is most hazardons, Huccess
most gratitying.

The deduotions which 1 have made from tims 3 time
from the Coast Survey cbservations, nnd bave presentod to
the exsmination of my sefeatifls brethrea, have ogannied
wany monthe at intervals, and will be puhished in de.
tail with the obsorvations tbemselves. in the arrsnge-
ment of this work and fhe conparison of results in oare-

J 1 igati and red , abd in (it fal snd
skil'ul traclog out of the ?hmn-n oa disgrmms, | hive
derived much asistunce from Professoc Peadieton, 7, 8,
N., 0 whom 1 desire bere to make publie acknowledg.

mant,

The diagrams o which the results are represontel, ana
apon which [t has been fonnd mndn:‘:?n study tku,
are of s simple form, On the ordisary chart, saoa ar ia

sarvation placed. This all sesms v in, bat oot u
little ﬂlld,’lﬁl beeu expended to hﬂ.gll’mn wo simplon

rhape.
1{: Inw of the change of fenperature with depih {sex-
gmul, more or loss perfecily, in all the obsecvdtions,
the ftempernturs asserisiond by ohwmrvasion ae
in &w at the surface, at t: twenty, [y, one
bundred. Bundred, throo hund y five huodred, one
thou ffteon hundred fh' the depths marked at
p, sod virtical linse

Charles Davis, the present w ahed superin. | drawn through ota of temparstare observation
tendent of the Nautical . Full of geul acoord- | downwards until l.hz;' roae deptha on tha sssle,
[ng to knowle he made n mont ful beglaning nt 1 rked and hwnda:‘n.
and from bis vationa n 1845 resalted the law of | This shows st onee te the law of change. re
tom ture with depths in the cold eurrent batwesn the | are two classos of eurves whish ars waly typleal of

;m‘: and t.l:u:l nulrmm, Emum was n:uhﬁl. at 1,300
nihoms, sed mon L up atonant
Davis, in Octobor, 1846. This offoor, w
vinusly boen conneeted with the Coast Butvoy undar Mr.

Hasuler, rejoined it soopaftyy wy sppolatmont, to e0-opor-

re
tho caid surrent, (the polar ommm the Gulf
Btronm and the oosst, And In the Gull 1tsel”. Tho frst
i# «hnwn on the firss diagram, descenMug almost vorti-
oally from the sarface, it ex i f

. begins tan‘%u. ach that doe wery slow)

nder
| uloely mml&-mt‘“m.m-m
| stucy the pbenowecs, the raplily vary

8n Ly desernis i: J :
Yecy raplt rute of decreass of te ”‘"W
v w» it approaches the left lige ths swenp
- mt:-l hatweun
1,008 fthrms {t has pesred in bot & fow degrees.
The #iret Lortions of the curre are thuvse wharo
mix, = egion  of  dusrarbance,

able clrsumaances,

w
partd of the
curve oorespeon | to the overflw of the Gu.f Stréwm water
which seelr the ldes ng it flows onwad, turuing to the
Conat on 000 +ide sod to the broad Atlsatls on the wtoer.
1bel l-.-nfn-hmd wator frown the Guli; the cold wa-
ter slowly fil.owing at the bottom of the g¢e, aud wh:
:111- R -nmu lhhﬂu_ . has -h'mu -h‘un .

o . polar carrent, siow) . b
from the warm'h ubove i1, asls flows o the treplod.
The intermealate portions may be 18d ss betwven
two -trata, oue of wart sud the of cold water, and
at slow)y tranamitting thie bost 4 v :

Now, we know when heat is slowly transamitted down-
ward in 8 mass «f fuid by cooduction, thst
e the depibs fioerease in writhmedesl pro-
gresslon the  temperatures deccéase In geomet isal
progresslon.  The curve reprecentiog tuld logari-hmie,
and the o wxpresdng the conductioa ot vhe Duld,
1 the modulus of 1ke sy tem of logarithms

I know that seme doubt #us throwa by sertain sxperi-
wente upon this lnw, bui realy the beautiful results of
Derpretz. by which it was proved, ¢ u'd admit of no
avant, L requlies patiesce 1o verity, and cere and wall
choken procesros to get 1id of sources of error from the
eurelope of the lig law comen >at,
a5 bas reed p@ved sioce the doubt was ruised.

Herc wo bave upm s besutihd scule, and with ample
time {iwr equilibriums w0 ke place, the whode stor
toid of emduetdon thiough a muss of salb water.
The curves are froen a cortala dopth unmistakaply
logazitbmic, und the obearvations thriwn iato the
furm for compating by the most Impartial of me-
?-;‘:.“vht koown to math d- duna uhtu Leh::

us give results diffocing less than

upavoidab era o obatrvation from thode dire:tly
obresved, mod yielling, when the a 4 of mevoral
eurves are anited, o modulos by which tte conduoting
power muy be exprossed, [n thiseiowiy moviag eold car-
rent fiom the polar reglone eoeking the bottom, s velng
the deaser, enp by aoorerflos of the warmer troplent
water, you woild expect w find jast euch curves ad those
which (st resulted from the observativns of Uavis, sod
were confirmed by ¢ Bache sod by hik sucsnssors,

Une fiature o these rerults, of considarable laterest, 14
this: that they weore made by officers hn‘tnﬂ]m spreial
hypothesis ; collecting durs from which hypitheses
might be mede, coofirmsd or refuted, fully convinesd, no
doult, that luw would evme ous of fith'ul results, but
not particularly faterested tn tne furm whisn it might
prove to hove  Falihful lahorers, it hes ofien struck me
wheo disousslng those results, to lnud them for many
thinges, but pov-r morn thas for thelr striet wra'hfuloess,

Time aod sgsin this law had been repested, whea Tieut,
Craven preseated hin winter resuite, with some dis-
coursgeruont thut they were 80 much less regular then
the suvimer (nes.  The form of cuive, o4 shown In the
oex dingram, gives nearly the same twmpo-natare from
the soilnee down to 100 fn pome, If we refioct that ay
this seieon of tbe year the stream s rapidly edoling Ly
the colder air, wo sull understand this, as the suclace
Brata sink o8 they nre coulen.,

Bo 1o some of Livut. Madite's resuits there were treagu.
la:ities which meried the coollog action on tha surfuce
ol 1he stieam, and #veo u temporury shifiing of the uppes
sad lower atrate, with respest to each vtoer.

If the winter ronson bad bwn the ooe cuosee for our
fret experloent, the navigntors would heve cozounteres
muny difhoulics Aod me. with swail rewsrd.

If Bewe resules be compared wi h the aladarats nbane.
vationd of Profwgor Forbaa gad M. Queislet fur the de-
terminetiva of the law of ebsoge of temperasure la the
ea th slUl more confidenes wilk be fospired hy them;
for wi have fu these lstter, differenoss regu Tom
thopature of the case L»alf mach lurger than that pre-
s'nted by 1he results of the Coadt Sarvay officers,  The
sdvautege of the Huld medium lo adjustiag Dsell capitly
tu chistiges of tempocature I thus cliacy mantfeste

Tho uex' 1y e curve is that which beloag« to a posidsa
below vie saxis of the Galf Stream, and is shown la the
oext rucceediog olagram, It had the satme feataces of
toe noarly wertionl s-ralgnt Yine and tae ehort eurve, like
an wic ot’l elxth of & eiccumierencs, as the other, and
it begios to spoooseh the vertlosl axia en the lat bhnud
but slow'y, and rlm*l:l down to u depth of some threc'ar
four Bundred tatloms be'ore it cwrvedinward with ra-
pdity. The swive aimost at one time colucl'ss agsin
with & vertical #iraight live, glviog & seiflon wbi:h
sppears fu comparieen with tha othere to have n gentle
sweil, thvn cuddenly turning towards the lins of Lw tom.
poratures, it beglos to pesume the appearance of thoe for-
mer eurve, [t hes reached the euld waler. Nuw this
furm «f ewrve is pot that whish gorresponds to equil
biium of temperatu @ by conduction, nor ought we t) tind
*uch in the moving mass of guil water, which must cool
chiefly by mixture ot 1he coolss sira's from the surfare
nt ons purt, snd by miviure with the undse cucroat ia
ssotber, The torgue which we saw In the inshore dia-
grams is in these wuch tilckened and the lower part is
orep below the surface. Tie thioning off as we go to the
vhore is doe to the 1h off of the tropical waters on
thut sice, and s waxked coiefly as lh.u! overrun the polar
current.  Ons tbe othor sude they o ow & comparative-
Iy wuim occan.  Altho in a general sense it is thas
eary 10 ree the divisions of the water, if we scrutinize it
mure clore’y to define the limi s we shall (od 1t extreme-
ly diffoult t do so,

The Isa: furm of {ype curve is that in the at-aits of Flo-
rida iteel®, resexmnhiog the projecting part, or t y B8
1 have called it, ot the :&w earve lmauore from the
Qult Stream, snd of the Galf iwell. This one m'gh;hive
been drawn from provious inductions, suca us 1 is pre-
gu:an in the obur‘:t‘l‘ﬂm made 1n 185 b:u!‘.[uutuumt

mmanding Craven, belwron Cape Bominda,

Theso type eurves sro varwusly modified, sad there
a'e others which mseem’ in ccrtain parts of the stroam
quite q.:z!d the'r posi but which are less gen-
eral in spplication than tiose forms. The chaoges
are casily undenrtood, snd I have sufficizatiy dwelt upon
this part of the ek,

I proceed mext, to coosider what the erose secilon of
the stream presents, takiog np avae first point of reference
the 4 of the Banoy Hook section., [hy deep
trough in which the warm wator iies, with Its large pro-
Jocilr g lip towntds the land, and & shor er one towards
the ooean, arc suffclenty marked. The curves show
similar features of er we leave thoss near the surfae.
Ibe moa' remarsable of these is toe suiden clhaage of
temperature, which in ten miles risos some ifteen dog ees
so ruddoply ‘hat In the am of thia, betecon the
igold wal,”’ as Liout, Bache it, itis almoac vortioal,
This sama form presonts itself to the groatest dmth of
the vamely four hunired fathoms, though

dicintebiog 10 sharpnes, riing 85 5 BAR Abowt
tweniy degroea fn Oty miles, at lesst peven
degreos in fOfy miles, so perfoctly distlost Ia
ail the curves that it: determication upmn o

one would be promounced satisfastory. Whea it Iv recol-

lected that the obeseavation atoach depth j+an iods-
pendent cne, baving no sonne:tion between taw: abive
and thst below (t, tho induction is comple'e. The over-
flow of the Gult water ls distioely shown by the eurves
of 5 and 10 fathoms, every paint belrg above the tem-
peratare of 60 "gw:. this soction st these depthe.
Passing (rom she Saody Hook section to toat off Capo
May and to that off Cape Heory, tos same result shows
ieet Thoreiss coid wall, as it wers, ¢ mluniag the
water of the Gall. The polur current passos along the
thore, mocifyiog essenttal.y the olimate of tho lsod nod
the charseter of the navigation of our const, The warm
wutor cverlyiog this flows towards the eonst, roashiog ic
south of Cape Hatteras and sometimen nocth of (5, sape:-
ficial in depth, bus sufficlog to impart warmth %) the
thores v hich it renches,

Dues thie c)ld well »xtond to the ronthern santh of
the streom ¥ and (f po, how fur? | bhave drawn tho ¢im-
parative dlogram of qurves of temperatare In the {atecior
par 5 of the southorn sectimsa, o prove thay, though the
diffcrenes of tom oraturs is less striking thuan to the
north, it exis's, The northwardly earrent, which must
brivg this water, thus really flows along the coust, al-
wa§s ol certain depths, variable with the season sud etc-
cumstance of wind and temperature, but always the e
Eometimes \lie warm waker poarc the sarfase bethiea tbe
vng.m.t, ns abhown in the diagrams of toe rections sonth
of Hattorns.

The ecld wall 1= with tolerable certainiy tenced by ob-
servatioon ad fur south os Cailnveral. Al times 1he soati-
wily rot of this inslde cnrront 1a declded, as was the onse

kienr. Maflitt's olservatiors off Charleston in June,
1807, Thuw sot of the curreat further north has beos long
well entabl shed.

Returriog to the disgram of {he Bandy Flook section,
we see that the curves rise aod fall in saccensive waves,
diriding the area adross which they pass into well marked
spaces. That, ns & rulo, the adjscont curves confuorm
I:uu!rg into different o whish £ eomtrasts
fwo regard those at maay fathoms distance, as at one
bundred and I d i , but
which, as shown by the Inlermedinte curves puse
g:'lnlll‘ from noe to the other, The law of division (s

martked betweon and two hundrsd lath

Fach position {4 indspendent of the formor, as eadh ob-
serration in the position is independent, and thuy the re-

five

rults ‘ohl:,ﬂd um deptn m-& .
whes agree. next diagram, that o
forn.es inguction; then that .‘? C:, 4

rtrepgthens the
ﬂnr‘: il further confirms it. *om,iw. that t!
Mwllnh;:m and cold bands, whica are indiested

Their disiances from the cosst are snch ns to o muset

theme pectiona. In each we see s rapld rise of
temperature from the eold wall into the Gulf 8ream
proper, & alow desoont to cooler water, A sooond rio th s
peint not so high, & second hl.l1 and & third rise not 4o
woill marked, A4 the depth o fathoma on the
rootlon, we have IL tu the axis of

*arm band 70 miles, bat indeln

Trey presont o wilth of Gulf Blream
tweaty-five wiles st Cape Florids. to
£ty mlisa ot Sandy Ho k, snd of waom wats

fattoms, of froo thirty
scuth "m" ﬂﬁu;::lr dylipitensss, ant
ward, lue suanin ali
0 roaller spaces. Wy we , on the Charleson seoti
n&ﬁumd the same festures wilsh wece

HH
feij

it
i
&
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peut or mederately variatle, and how far altogether & wl- -

dinta), the resuits of errors of ohso
pieco, of change in the stream ltesll, ¢ bave two
modes of u'}in! thii—tirst. sah sories of learvstons
was conseeied £ the pre eding o by ruunier o-sr the
e seotlon.  We Love thus the fact esteblished that
the sams divinloos of the stream wece obtalned {n succes-
sive years, | nesd mot remaric that wot caly had the ob-
Fe1vern no refercnce to the cesults of their predecessocs, |
except In posl lon which they endeavored ns far as cop- |
venient to make the same, but in thy exemins- |
thons of the 1esults were Heat by myscll from the
rough no:es of the hydrogrsphic officers. The tuble in
the disgram 1s as § Nows:—

Talle Shiaeing the Frobable Dnceriainty in Deler minaiion

qf the Marimum and dinimum Poinis,

| U.w;ﬁn;l;iy in Milse,

Blelg) &

Nitme oof Bertivn, E E ]

DS ¥

Bandy Tk, iy eoernssosee ST — —

T R R 167! ‘—i4.08] 467

Uspe Henry (three yoarsj. , 5B l;ll|l. o 341

Cape Hotterss (three Tears) 35931 5090028 —
Capo Fear ...... - —Iﬁ.’uﬂl

Charlesion ...... J2200(2 407 BY —

BL Binen's. . .oaian I R

Bt Augualine,...... oy B8 = -

Capu veral. .. 3 o i e e

Final yalue....., 0] 2.4012.40( 4,00/ LOLITL! 6 45

The table shown that the seme results aro reproduced
in vifforemt sensons with less variati m thao those of the
meon temperature of the soc lons themenlves, Oa the
Cupe Bevry rection, which was run over threo times, the

oy of the eol) wall and of tho wxts of the Galf
“{resm were repreduced within five miles and a haif of
the succecdng | and miai polats withia
the limits of eight wil-s. Now, ss the poitlons at ses
were liable io an uncertainty of some throo to five milen,
this result must be held as proving conclusdvely tha
geners| permanéncy of these aivlsions, and the possi-
mlity of coterminlog them within wvery modera's Hmila
from year to year. But it pot only proves thls, but the
sccursey of the different observers. Tho Cape Heary
cection was run over by Lieuts Geo M. Bsche, Richwrd
Bache nnd 8, P. Leo; toe Ha'teras rection by Licuts.
Richard Bache and J N, Magitt; the Charleaton section
by Lieuts. Mufiitt aod T. A Craven.

But gtete in utmuler f.a-:ﬁ of the w‘:ultl. As (-dtz'h
enrva of tempersture, st o given depth, is indep2ndent
af avy other, and cs o generel law (s estsblished by the
comperiron of the whole of the curwves, that the cold
wall snd sxis of the holtest water change thelr poai‘fon
{rom the purfoce to the depth of six hundred fathoms,
rlowly, ¥nd by an ascertained progressisa, and that the
rugcteding muxi sod wini poin's are at the
souue distonces from the sbore, or in o vertizal live from
1hn curfgee ot all the clffe eat depths, the relative po-
sitinns of thes: poiots (s shown by the nbrervations st
@ fferent foo1he) becomo thus the test of the permsaensy
of ikeir posltions, apd of 1he socursey with which the
bove deen nnemitatoed,  These shaw that the eod wal
aro axis maximom could be ascertaiued at the Cape
Henry nection to about oce mile, and the other pojals to
rutker more (han two miles, ‘The tout which they apply to
the ncrurscy of the different abecrvais, who used the same
instruments, it woals be iuvidlons to employ where sl the
observutivns are 89 guod. Tried o this wiy by observa-
tions below the alsturblog influcace of 8% ms and orai.
pnry metearnlogiou) changes of dhort dura'im, the par-
waumen of these divisions, the fact that they c4n be ws-
cer1tained with certainty from year to yesr, the same or
rimiler reFults being reproduced, that 1he resulis can he
tad by different ob-ervers s.d with diferens loetro-
ments wi hip moderate limits, are conclusively proved.

It s quite Instroetive that while the phenomens as re-
Inted to the sxis of the Guif Stresm vary so luds, the
tem perature of the sections themeelves ehange a0 muca
from joar to year. Thas the aversges temperuture be-
tween the rucface and feur Landred fath ms, teyoed
or vulside the cold wall on the Faudy ik sestina (o
1846, was o8 high as that cu the Cape Hoacy and Cape
Batteras s6o'lons in 1848, and as ca the Cave oar seot on
in 1863, apd wilhin a dfsru of the Bt. Agus'ine section,
in 1843, whip the Uspe [niteras section ln 1848
and 1664 differe@ to degrees, Agnin, the tsmperaturs
from the surface %0 thirty ‘ataoms, jast belaw the axid of
botiest waer on the Sacdy Hotk gection (n August,
1840, wan sliher above or as high as that oo the Csuave-
ral poetirn in Juve, 1F53.  In gemeral the Cepe May sec-
tion of 1840 and 1kie mean of the Cape Henry section of
1648, 1847 aud 1848 are warmer at the same depths than
1hw r¢otions south of it wero n 1848 and 1853

These 1esuita have oply la part been earefdly serati-
nized., gtrve to show that there are great changed
in the mean temperature from year 1o year, and probsoly
trom sesron to renson.

The cor vection of theac with the weather changes of
the Gulf will po doubt ope day be made oot. Thay wild
be studied with, the ctanges of the season, of the g eat
body of the stream, spd by wind and stormo of the sur-
face and near it

at which the phevomens may be
th ermsidersbic eertalmty turns out
to be about twenty or thirty fathoms and this is
o depth which can be roached withont hj:&b{l
thermometer in -w. and Bix's -rogle-
tericg thermometer. t the sn gives in the
midst of &l i*s yarfations, at reasOns re-
sultz, our obrervations also clearly show, inrite
rather than repel the comparison of the means of many
observations.

Thete subdivisinos ot tho stream serve to show how
paviga'ors have diffeied so much in regard to ita extent
and temperature, and how they bave been ballled {a

to thelr expectations.
Gulf Btream has beem svt down more thaa coce eyen in
the enrlier voyeges, but it has Been su posed an noei-
dentsl or wpe , and vot belonging to a

geperal system.
that the Hfercat forme

R
It may be obecrved In pas:
of 1his discussion bave ros given mensibly different re.
[LUTH d it fizst by disg of the separat
curvea at Cifferent depihs, mext followed [t up by sye-
#in which the eurves wors grouped, then had {he ro-
ults indopendently werked over Ly Prof Pendieton. and
& 1 with eszentially the same usions, differing mere-
Iy snd moderately in numerical ¢otals,
The phyaicsl esuses of theso dividons of the Gall
Stream does not appear at the depths which wo bave
1eached in the moze mor sections, bat In thet of
Charleston, us by Lieuts. Mafli:- ani C-aven,
snd in the more southern sectlons, as coveloped by the
luiter numed officer, the seme divisions appoar, and tae
oausea of them. Turudrg to the second class of sections]
dagreme, in which tho dopths eunﬂpondlnf to the
FAIme ?vmmﬂuu are showns, we lake up the same
sories of fects in regard to the distribution of tem.
porature which we examined before, the warm water
possing to greater Cepths ma we recede from the shore
1apidiy thizkering at the Gulr Strenm proper, and slow
lhﬂml{'ul agnin, hen wo reproseat the battom of
1hese southern sections, we find that after sloping mode-
rulely from the shioce it takes w sudden and gui'e stesp
piteb, continuing at a covsiderable depth 1o msay cases
below *be Hmits of the deepest soundings on the sestion,
then 1isen to 8 conslderabic clovatlon to descend agala,
ouil to rise ond descond n socond time; that, In fuer, we
have two hills—one oue hundred miles from tae coast,
with a nieep slope towa'ds the Gull Strenm, and on the
outer wide wih n wloge o f%teen hundred feet in twelve
miles; 8 mroond, with a tlope of five handied fact in
height and a base of tweive miles towards the axis of
the strenm, and throe hundred loet with & base of ftsen
miles on the ouher side—~the tlrat & Lill rsing certainly
more than two thousand fect sbove the geoeral
surface below 1he Guf. Oa the next  section
to the south of 1his the ssme tanges appesr, rising seve-
rally five hundred and two hund ed foet above the adja-
eopt valleye, and k0 on; and whon wo come to trase them
fivm sectlon to seotlon, we find that the
rapges of hilis hawing & geoorn! pa rallelism wi
tho distancos increaring from Ofvy-ive and elguty
off Cope Conavoral, i lati ude U8 deg. 0 min.. to one
bupdred sand one h

lmuﬁnlhnl the cold wall {s pearly over the
first steep elopo thoe ahiore the firnt cold band nearly
on the top o1 the first racge of hills, the sogind warm
bend nearly over the pecon and the secnd cold
bmod 1 eariy over the second uapu!%uh. Tnenlog again
to the rectiom we soe that the cold strsts of the palar

ot the of the first AD
oust e on he ks and orer e top. o the il

wust tiw onthe flauks
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ot outslde of this
In April, . the differsoce of temperature (n 150
miles, Ln Ballzs, was tom dugrees. The tems.
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rusbing witers a1 ‘his grvat w quite a
dug”w with twi streutns fn i —one pansiog
1o tbe north and the other giowly to the sonth,
mintakatly tropical the other ns uomistaleaht
its osigin- the ower gavicg tuw bottom of the
ths preas atuition assumed for i: by theorists,

Follow now the couse of the s'ream
Lenda in'o the bight Letween Cape
Cape Hhm‘;em ulnewfum that each ooe of
curves result of wuny data, a!l independent; that
the cold wall the axis, the seen mlﬁhm: aud encond
warm streams are four imaepondent sets of obarvs
tions; tha' the positions in emca uwwe'ion, apd fa

i

i
:

R
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seserul sestinns, are results of fudependonr ohseryations:
that the resul 2 confirm each oiher remurknby, mA
oply in pesalag ‘rom the surfice W the greatest dopthy,

but {rom pa:-iricm to positicn, and fTom section &) spe-
tion. The strewn off Cape Cunavernd bas s northwnrdly
tet, and betw¢on that
o teud 10 tho eastwnrd .f norih.
Bt. Avguntine acd Ha terss taken the geoers! diceeton
of the cinst, waking 6 deg. ot exsting in b of cor hiog,
cutves ty the nor'hward, and thea uns eastonrd 40 <@
tc wake about & deg, of oestiog in B dwg. of northlag.
In the Istitude of 48 deg., betwoen Cape Churles sud Cape
Henlopen, it turns quiie vas wardly, haviog thea & wo-
loclty of enly between one and twe miiss an hour,

That 1his general s weep follows the ¢ st undee waler,

the c>art Line, ) the gurve of one hunirel Tuthims and
hill ranges of Mafit', Ciaven and Sands, setm o &
neral wuy fully to establish. That it may h modified
¥ otber vircums soces is not desied, but merely thas i
ie vot determdned by them.

Ibe after progress «f this mighty stream and of i
branches remain yet to be traced ek tiis part hum
and 1he va:ls'dons from the geoernsl woditiins pres
by cheogs s of reas pa, winds sod storms

Toese we may hope, unle-s the sucwss which bas
bitherto nttended these Labors be for the Cirure desi-d
thim. sccurately to deteraine, aud psrhaps wt some fu-
ture duy to preeent to your sttention,

Col. Bhnifner and the London lImes,
[From the Lapdon T mes, Dec. 23)

Furope may feel seiified that st length we have gob
upcn the trooes of the *“Great Unkaown'' who discharget
the duties of literary assistaut to Mr, Biraum with sush
CMILEN | FUCTERY. ({ul. Tal V*. Bbstfuer [+ the man. It
wiould be herd inde-d thet be shouid be aetrauded of
Inuiels 50 Justiy wen, but be may feel well assuced buak
wi all recognlze (he muster o'pd aod cunciog hawd
which nseisied in renring ba wintely superatractues of
bis patron’s fortunes,  Tunre s no evidence like iatornel
evidence, afier nll. Tentim my may be fubriosted —at-
rine mway be farged; but 1t {8 ouly the mame pen taak
seiietid tho tormee trinmohs wilsh ean produace ano-
ther masterpiece  f the ke klod.  Our fiend the Cono«d
has whep leuve ‘or o tlme of the Feej o Mermaid and
the Wooils Horse— he has abandoced vhe preteadons of
Genern! Tom Thumd for s yet lo'tier theme. From
the seriies of Mr. Baroum he bes pawsi (nto the
swvioe «f the Huswisn Cere, and we are brand 2
&8Y that Alexander bas every reason to be sati:fied with
the new egent he has taken into bic puy. Dr. Davegs
wad 0 poor ctepture, after all  Thers was no light sad
sbade in bis system of Lyi He weot struight enough
st hix tacts, 10 be rure, bat he did not smﬁi:n AN up oat-
livés—he had mo notivn of deliescy in his oaloilog —it
was Lizind im to produce sn harmouni ua whols, Be-
tides, e esmmltted ‘he ecormous blunder of permitting
blmeel! to be. caughi in » steamer soms hundred milse
away fiom bebast.p 1at the very time he wos repiesont -
ing himielt se there, buslly ocoupled ln aring
euu de Col and perfumed cs-enced to the gallsat bas
rmwmﬂ uscuviles,  Colousl “baffier bat nit—at

ast, 85 yot—been canght ont. He steps oat before the
pubic s an impartis] and intellivent traveiler, who hisa
:Lun st months fo traverring the Rossian empire ln

dizections, and who fecls Is & sacced duty w m‘m—
the winds o bin fetlow cilizens upon the a.tusl v
of that vast territory.

N can be wore delightfnl, nothing more Ares-
dlan, pothing more smiling, than the etate of t s enue.
wous provinees which e rather than tolecats, the
wild sway of the Russsn r. The gent'e
which ban beem appiled by the allies has realy

n bearts of the mobles

leads un from the g Mﬂmﬂlﬂdhlhﬂu
to the count:y seats of L who are re-
rolved to perscye @ to the lns’ mashet sed asl rouba

uts where the sorfs are yearning to be
enrolled under the banners of their eblvsirous

Colomel Sbaffcer has visited Cronstadt. 1t sl

E‘:. many sdditional € rlfrations have been gonstructed—

y Wers perdod—thet ihe Western Powers
can expect bat disgrase avd di-comiture shou d
they be so 1Ll a8 ‘o sitempt any at'sck. The

Ruseiars bave takon all the ol! cxnuon out aud meansed
rew epee in their places. A« for Sweaborg, the bom-
bardmént cost the ailiss $36 000,000, while the losa s
the Rissians dla mot exoeed $100,000. No herm wes
done rave to & few old swedivh workshopt. whirh the
Rurslans Lod intended, in amy case, to remove. The be-
sieged weru 50 comp'etely at “helr ense throuchout, that
&:‘h md:od m?{ thoroughly regardless of toe bom-
L3
Nichalaleff, too is 1 bie; the Rusvisnos “laagh
at the thieats of tho nllies ¢ fuke (tas & [wiish, vem-
glovious beast.” We murtnnt, {t rs, count dpom
tne finanewl emiarran meats of Russia, tor the expenses
of the war hawe been cefinved frome the ordinary reve-
wues «f the country. The Emperor Alsxwnd'r has sus-
coeced where Mr. Gladstore ‘mled. There has besa bat
s rmall inan effectid vivce tne beginoiag of hostilities,
but this was not neceassry, ‘or at the present momeof
1he pubile works of Kussis, unconnsoted wi h the war,
sre carriedon with u..iu{-rrupln vigor. Tae govora-
mnt s actually ax cf loas upon tha erectinm
of ecclu-inst oal edifices far wore stately than any which
Bt, Petorsburg or boroow esn yet show. Aladala, even,
would bLe swprised st tho spleador of the Rus.
siam churohes. “The wveiy domes of some of thes
aie of guid, apd the ornsments in ‘he la‘erior are
of the ssme valoable waterial, and many of thewm
studded with dism'nds sod otber presisas stomes '
Burely, this is  iitile strong; but never wiad, Colomsl;
jumb'down thoe <afety-valves snd make ereation soresm.
*'The yioll of the ellver, gild, aod platine mines this
jou exceded that of any former year by §3 (00,000,
o addition to this, 'he government have forb'd the wx-
portation of the precious wo alv; the Mint 0 kept i
comstant opora'don might snd dey, and the rouhle
en 08 current now a4 ever.! We pause Dr breath;
ut the Colnrel gives os uo respite.  He talls us thet the
«f the wur hitherto s-e qute im
Never were 1he of Kussis so well U

:

width of the warm wa'er 270 miles in
hanﬂ:unmothu fato the form of a small (ablo, as
W —
Dirtamces the ¢ Cold Wall' from the Shove, and the
Widthe gm&qﬁsmtgﬂwm Waarm Water of
the Gulf Streagn, Measwred on the Lines of the Soclions :—
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oonfurming ina geveral way to the slopen of the try. At dweaborg we asaisted the MOTE O
wlilgn and the valley dopths; t{suuurnmmlul'm o l.r, The evncustion of the south
wtrata will givo Just such divesdons av we have found in | side of Bebestopol was of most trifiing moment. TheRas-
the stream. long contemplated sugh a movemnont, and had
That the connegtion of the mmnnauof hilla | prepared three bridges—oot , a8 has been
oonforma strictly to paturs, there could be mn doubt | supposed—in order to carry it lnto effect with
from the numerous s Hwan & most (nteresting | comtort and ense, It is qn!humulndl;:
result, however, ob by nmu«na they did not earry awsy their woanded. They
st er from the Gulf of Mexico, 15 verily t acrons cver and hyer when the town waa in ths pos-
by sounding eonn on the firat or hills, mamm&ﬁmﬁmum-
traciog thom from off (pas. 8), in intitude | rades, of French and English. As for the
o8 29 min. north, to off Lape Look wul re he wan | Josses at 4 have ever been the stamling jole
ovliged to leave this inf after tha | of the best circles at Bi. Petersburg. Nobody was
secursty of his veasel. The 18 yet to be save & few rascally Girecks who Lsd sttempied to
by the researches now \ farnorth this ry an exorbltant prioe for thelr corn from mmn
extonds; and the question 1s yet to be answered eroment. 1hat goverpment, however, deali with
their mructnio, w dstribution of enid mo{wmtmm The Coar would met
ard warm water on these southern soctinns, riill o mti- to defend thom, buths set spari s sum of
nnumnhﬂrmmﬂtMMIwumdm money, which he banded over 1o the Groeks o casble
disiribution: the changes in temperature from | them to block up ihe chenzel,
section to rcetion mre dus in oy &"a. Notbing oould be more truly Judlorous then the resakt,
anil drprosmons the axis—whetler the ripplos ob- mudﬂu&“m wiih -on?-h-m‘
scrved in eertmn tien wre commeeted & traders the vessels with sand sh was,
Thero, and & crowd of muppotiiions which the loarmed , wanhed away by e ourrent. Whea this was
Be of the Bmitbsonian Institution would olass ae h:mnas.m-:xn.m&uudlmum
Y um od spoculstions,’ erowd upsa the miad mﬂmwmmnwb
dlowed to ascupe would only discourage some ous | Jervies of Bt. roared. Nothing, in fact, conlll
dweoverer by tho obilling remack, ** I predicted that this | excred the hilarity of eapltal.
wou'd be so” yrars sgo. Bpace, not materinl, falls us. Fordinand Mendes Pinte
Those things must necossarily omme out of & m-wmh‘:{‘ﬁoﬂhd Colonel Tal. P. Shawer
gourso of experiments, and it 11 bot good to indulgsin an. | It In & pity his secount of the 5*73
e —" - | e trucaiior o mbouid hars Nbed ia sen the
ot n. .
m‘-':ddun fulling ol of the t the shore, fs & | very figure of that keen and saliow Yankoe as be acba-
common along our eonsl, wen lathe sec- lugmehdhm full filth of s Rusisa
w“-‘:‘t;hummdﬁ man bet - :‘“ plna:l.thnbc r&'ﬁd-mm“h menas of
ventured to el 0 o3 betweem Nan )
tucket or the southern oxtromity of Caps Cod and Cape | pouring s rosente ever tiat unsomfortable

1ated sod W A Beach, i
:::'-1‘::’ 1he formation of & 10 b of
o “ml'.m'm drawa up te -‘wb
Y sovdancs ibecewith. et
Tieut. Hartoufl, U, 8. A., wan wounded by thy Plerida
Iodises; nat kiled, e expected. n



