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TO 

T H O M A S  T R U X T O N ,  Esq. 

Dear Sir, , 

THE experiments wliich induced me to 
believe that the thcrrnometer might become 
a valuable nautical inftrument to difcover 
founditigs having been firit: made on board 
of a ihip under yoiir.cornrnand, the follow- 
ing performances havc a natural claim to 
your patronage; and if the propofecl me- 
thod fhould be praaifed on board of the 
Conftellation, your example would doubtlds 
iiimulatc other navigators, axid bring it into 
general ufe. 

The 



The public voice, for obvious reafons, 
point you out as a charaoer to whom Ame- 
rican Improvements in Nav 
be dedicated; and I a m  p 
fonal confiderations to embrace this oppor- 
tunity of teftifying the high fenfe I entertain 
of your patriotifm, fpi 
firm friend to your co 
cer, and fiilfuk navigator. 

I am with great regard, 
Dear Sir, 

Fozcr Jticere piend and 

Obedient ./krltant, 

JONATHAN wILl?A~s: 

YNTRODUCTION. 



THE following memoirs may t e  little known w ~ m e  

they originated, owing perhaps to their appearing 
among a iiuinber of tranfdiions which form a volume 

too bulky to be in many hands. Onc of thciii hpwever 
has hncl bcttcr fuccefs in Europc, having been fwora- 

d in England, and trnnflntcd at Pcterfburg 
I into thc n‘uflian and Spnnifll 
piiblication was preceded by a r 

by tlic DireOor of tlic Marine Acadck1rics in Spait], 3 
trnnflation of which is hcrcto fubjoincd. 

, t , *  

Tlic prcfcnt refpe&able ff at0 of the American Navy, 
both warlilic nnci commercial, in(Iuccs tIlc authbr to 

publifll what lie has written on this fubjc0, togctller 
Vith the concurrent tcff imotiy of others, in one point 

Of 
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of view, in hopes that it will be found, on experience, 
that our coaR may be approached with confidence al- 
though foundings cannot be obtained, nor the land bc 
feen j and, confequently, that errors in reckoning, 
may be corre&cd before danger is near ; whcn (owing 
to tempefiuous weather) it may be itppofible to  heave 
the lead, or obferve tlie heavenly bodies. The ufe of 

the ,thermometer in navigation, bccomcs doubly im- 
portant, when it is confidered that the courfc towards 
America is generally weitward; io that the corrections 
of latitude by olrlcrvation do not dctermitie tlic diflarice 
a k i p  has to run ; and lunar obfervations arc too difli- 
cult to be generally underltood, evcn if the moon could 
be always fcen. 

Every marincr, when near the co;dt, feels the irnv 
portance of fpeaking a fhip from the place to which he 
is bound ; that he may corrcQ tlic longitude of a 1o11g 
reckoning ; by that of a very fhort one, which cannot 
be materially wrong if well kept ; by this he is cnabled 
to judge Of the bearings and difhnccs of the land, and to 
Gape his courk accordingly. 'l'his iq cxa&ly thc offici: 

the thermometer performs ; for it declares by a fudden 
fall of the mercury, the time whcn thc h i p  COMCS into 
the water betwecn the Gulph Stream and the coafi, and, 
by a furthcr fall, i t  declares the time when f i e  come8 

within foundings. In this fituation there is, generally, 
twelve 
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twelvc hours fafe run; fo that infiead of Aanding o r  for 
fear of being too ncar in the night, the navigation may 
be purfued as fafelely as if the lead coulcl be kcpt going, 
with the land in view. In the fevcral i i ihnces men- 
tioned, of fhips k i n g  a-licad of their reckonings, they 
ought not to be underitood as implying any rcproacll 
to  the Captains ; for in failing along the eddy of the 
Gulph Qtrearn, or in any other current, in an cafi or 
wcIt direfition, no iiavigator can cspecZ to bc accurate 

by dead reckoning; finct. currents can not be afcertained 
in the ufual way, unlefs the fea be fniooth, and that 
rarely happens. 'rhc Captgins mentioned in the courfe 
of the following obfervations were f i i l fu l  navigators, 
and prudent men ; but the niore liable the bell calcu- 
1:itors arc to err, the mow ought we to vnlue any dif- 
covery which tends to determine the tlillancc of dan- 
ger, before a fi ip is too nedr to avoid it. 

4% 
0 

It hns becti intimated in onc of the followiiig me- 
tnoirs, t lut  die caufc of this diKerence in the heat of 
ocean ani1 coaft watcr, may arife from the conduLXng 
power of rocks, kc. under water. As the iubjcR is 

now r e f u n d ,  i t  may not be arnifv to add Corne reflec- 
tions on thc fubltance of that part of tlic globc, which 
forms the bottom of the fea. 

L, 

We arc only acquainted with the ffiell, the merc 
fcarf-kin of the earth, and the fea appear8 to all hu- 

man 
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man eKorts fathomlefs; for it  is very probable tkit 
aftcr founding to a certain depth, the h e  floats the 
lead. This  fuppofition niay fcrve to explain a phetio- 
inenon mentioned by Captain Ellis, and related by Dorl 
Cipriano Vjmercati, in 'the afinexcd report. After 

,€aunding to the  depth of 3900 fcct, Captain Ellis found 
liis tliermonieter to mark 53', 'and when he had 5346 
fect of line out, it marlicd the f m e  degree: Is it .not 

likely thar 5346 feet of line, (to which the water mu& 
oFer fonie refiflance in its defcent) would overcome the 
weight of the lead ? J3eI;dm, Is i t  not redforonalle to 
fuppofe that water at a great k p t h  is more denfe t h n  
a t  the furfiice, and canfequently more buoyant ? For 
although water is uiicieriluod to  be incompreiIible by 

the weak means in our power, it cannot be io confidcrcd 
by the natural laws of gravity. In this cafe the fez guage 

might be cxrieti  Iiorizont:illy, draw out more litic, and 
t e  always in tfie fame tcGperJture. 

As far as we have gone by digging, arid as t t r  as we 

have been ittlc to penetrate itiro caverns, tlic tcmpcra- 
ture is neither more nor lef; than 52 or ,53, wrying only 
a5 the irlltrutnents m a y  be fuppofcd to differ from each 
other. 'rliis is thc itate of the therniomcter undcr 
the obfcrvatory at  hi,;, and in the fubtcrraneous place6 
that have bccn cxaniinctf in  this country. 'This is i10t 

thc cafc in  tholi: pI:tces at fea3whcre Iwttom caii be reach- 
ed with a lead, ' rhc Mater at tlie rurface ovcr t l ~ c  hanks 
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af Newfoundland, is known by experiment to be 47" in 
"hmmer, and it is alfo known by cxperinient in funi- 
mer, that at  the depth of only 46 fathoms the entrails 
of a Cod fib is at? 37'and 1G' colder than the water a t  

the furface. 

From analogy, tbcn, i t  feems, that tlie banks of 
Newfoundland, at the bottom, may be confidcrcd ricarly 
2s  cold as ice. B u t  let US t'uppofc: a dcpth many times 

farther than ever w a s  reached with a Ieact, ant1 that t h t  

banks, defcend below their iummit, a$ far as tcrrcf- 
tiat mountaiiis rife above their bare; why niny nor r h i y  

bottom be ice ? Water  in  its natural  Rate is icc, and 
every tliittg that can bc made liquid, by the conimuni- 
cation of heat, will retiirn to its flare df foliditg, by the 

privation of i t ;  lieiicc it has  bct.11 foiind by circuinii'lvi- 
gaton, that tllc I'olos are inaccctfible on account of tlicir 
perpetual congellatioii; fo it is fouiicl a t  the top of the 
Iiigliclt mountains, wlicrc heat c.intiot be gctieratecl by 
the reverberation of tlic Cud6 rays, that the earth is in a 

natc of perpetual congellation. 

The iiiflucnce of the fun on thc itirfacc of thc Globc, 
as wc I IPVC ;Ilrcady fceli, is limitcd; nncl ns it pciic- 
trates into the niattcr of tlic Glube, i l  grows wcnkcr :itid 

weaker. May w e  llot t l m  fuppofc a depth where i t  
11 l l l l \ ~ l ,  
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mufk teak ? If fo, is iK unreafonablc to fupporc a depth 

where thc fca would be a t  32"? and muR not that bc 
ice? why, it may be alked, is the temperature of the 
earth and fca, out of foundings, fa uniform at a certain 
depth, both being pcrmancntly 53' ? As to the earth fucli 

as the furface gencrally is, i t  m a y  be anfivered, that i t  is 
not a very ready conduaor  o f  heat ; and therefore, may 

retain tlic 1ie:it at  :i ccrtniii tlcptli, beyond which human 
efforts cannot rcacli, and which is comparativcl y, only 

&ill deep. As to tlic fcd; hcatctl wntcr is'lightcr ~ I I ; I I ~  
cold, ant1 heat tliereforc communicntcr, ctownwartls but 
flowly ; though as watcr is il bettcr conduoor  than com- 
mon carth, it may go to a greater dcpth j but as it grows 

gradually wcaker, it niufl: Conic~vlicrc cede  in tllc fa- 
t h ~ r n l d s  ocean. This  is not tlie cafc in foundings, for 
on the fuppofition tli,it: tllc banksE n11d rocks arc fcated 

on thc cciitrnl matter of the Globc, which may be fup- 
pofcd to be at: lealt as cold as ice, we have a complete 
contlutlor co~ititiunlly robbing tlic circu1nj:iccnt watcr of 

its licat. IZoclis a i i t l  C ' i i ~ \  it will L c  rciiicniberctl, arc 

powerful contiuRors of hezit ; morc lo tli:iri watcr, and 

much more io tlian cartli, conimonly fo called, licncc it 

is always foiintl, t l u t  after coming withiit banlts, hcnd 

i d s ,  capes &c. (where there is gcncrally a inutItIy bot- 

tom,) thc water is dw;iy3 warnicr tlinri 011 the outficie of 
a bar, 'lliis docs not :tffc& the principle of thcrniomc- 

[ r i d  navigation, ns tlic 1;rntl iii  lircli caics is gcncrally in 
fight, 
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Fgllr, and if not, the navigator, by previous olferrntion, 
inufl know whcrc hc i s  : It is ail thc contrary a corro- 
bor*tLiiig proof of t ~ i c  accliracy or a rccljoning; for tLis 
ii&h inuddy botro'ni will be expcficd aftcr gaitling the 
C0d-t. 

Much lias been written about fubtcrrancous fires, 
which npparcntly contraditl thc bypotliefis here nt- 

tcmlltedj but from all we know of tllclli, thcy may 

t c  rented inucli liiglicr tlla11 ilie h ~ k s  of tlic ocean. 
'L'lde fires may l e  confidcrcd :IS the cni.0 of n chc- 
mica1 combination in Naturc's Inborntory j nad until the 
com1)inatioii titltes place, the combuflillc mnttcr may 
be cold. It ir; enfy to conccive tha t  powder m a y  hc 
macle as cold as flint arid Itcel cnii Lc, though it o d y  
rqtiires collifion ta producc n fpark, atid n fppnrk to pro- 

duct an  exploiioi1 ; :ind w l i ~  tti.)c!; not l a n ~ ~ ,  that  vcry 
cold quick litnc, mixed widi  very cold watcr, woald 
foon produce a vcry lror fiibitance. Wlicncvcr therc- 
forc, fiicli comliantions Iiappca, a n  c.irthqonkc, or a n  
irruption muit follow ; loa fire it1 an afl ivc fiate cannot 
bc confined; n i ~ d  unliI it bccorklcs alttivc, the Iic;\t will 
not be gcncrntcil. May we not thcrcforc coi1cIudc, that  
the exificncc of fuch matters as producc lubtcrr:itirous 
fire, is 1101 iiicompdbIe with thc coiijcdurc illat thc 
bottom of the rcn is ice. Is i i o t  1Iecla a turning 1110iiti. 

taiii, :md is it not in IccIi111d ? 
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The foregoing oblervations have bccn written with 
fentimenrs of great deference and refpea for the opini- 
ons of many learned men, which they apparently con- 
tradiQ; but as many of thcfe opinions arc diametrically 
oppofite to each other, the field of conjeaure is ail1 
open : It is a common foil, which every one has an 
equal right to cultivate, and the writer has entered it 
with difidence. l i e  alks the reader’s indulgence and 

candour for whatever lie cannot aiiprovc, bur lie makes 
no cldim to his bclicf, till it fliall be jufiified by time and 
experience, 

JONATHAN WILLIAMS. 



E X T R A C T  
F R O M  THE 

MARITIME OBSERVATIONS 
OF 

I DOCTOR FRANKLIN, 
Rrfutive i o  the Gu1,rI.I s n z E m - - P i i l r f ~ ~ e J  iii the /Ecor;ri 

Vol'urne of the  AMERICAN P H i L o s m m c A L  TRANSAC- 

TlONS. P q e  3 15. 

Dated at  Sea, on board tlic 1,ondon Paclcct, Cap.  Truxtw, A u p f i  I 795. 

TIXIS itreniii is probably generated by tlie great ac- 

cumulatiqn of water on the cattern coait of Anierica 
between the tropics, 4y the trade winds which con- 
ilaritly blow thcre. It is knowp that a large piece of 
water ten miles broad and generally ollly three feet 
deep, hae by 3 ftrong wind had its waters driven to 
o*lc fide and fuuftaincd fa as to become fir feet deep, 
while the \vindward fide was laid dry. This may 
give fame idea of the quantity heaped up on the Amt- 
sican coafi, ant1 thc reahon of its'running down in a 

tltrong 
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itrong current through the iflands into the Lay of Mex- 
ico, and from tlience iruiiig through the gulp11 of Pip- 
ritla, and proceeding along the eoait to the banks of 
N e w h t l d l d ,  where i t  turns off towards and runs 

clown through the Wertern iflands. I3a ' ce croff- 
ed this itrcam feveral timcs in p G n g  between Amcrica 

and Europe, I havc been attentive to funtlry circuni- 
fiances relating to it, by whidi to know wlicii OIIC it, 
1 

t 
ked with which it is in- 
s wwrne; than the fua 

, *  

on each fitlc of it,  and that it does not fparlcle in the 
annex hereto the oblcrvations made with the 

third." It will appear from tf-icm, tlint the thcrmomc- 
ter may bc an ufcful inltrument to a navigator, fincc 
currents coming from the northward into fuuzhern ieas, 

will probably be found cpldcr than tlie watcr of tliofc 
fix+ as the currents from fbutliern feas into nortlicra 
are found warmcr. And i t ' i g  not to be wmdered that 

fo vaft  it body of tlcep warm walcr, fcvcr;il I c q y m  
widc, coining from betwcen the tropics a ~ i d  iffuing out 
of tlic gulpli into rhe northern fccas, koiild retain its 

warmth longer than the twenty or thirty days rcquired 
to its pafin; the banks of Newfoundland. The quan- 
tity is too great, and i r  is too deep to be f u d d ~ d y  coolcci 
by pafling under a cooler air. The air immcdiatcly 

ovey 

* This is ttic Jourrial of the voyagc hereto hbjoincd. 
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over it, however may receive fo much warrnh  from it as 

to be rarified and rife, being rendered liglitcr than the 
air on each fide of tlic fiream; lience thbfe airs mu& 
flow in to fupply the place of the rifing ~warni air, and 
m e t i n g  with each other, form thofe tornados and wa- 

ter-fpouts frequently met with, and fceti near and ovcr 
thc fiwam; and as the vapour from a cup of tea in 1 
warm room, and the brcath of an animal in the t m e  

room, arc Iiardly vifiblo, but bcconic fenfibk immedi- 
ately when out in the cold air, fo the v;ipour froni thc 
gulph itream, in wwin latitudes is fenrcely vifible, but 

wlieii i t  comcs into tlic cool air from Newfoundland, 
it is condei$ed into the fogs, for whicli thofe parts arc 
fo remnrkable. 

The power of wind to raifr: water above its coninion 
level iu the fea, is known to us in America, by the high 
tides occafionetl in all aur fen-ports wlicn a Ltrong north- 
eaflcr blows againit the gulph itrcam. 

The  conclufioti from thefc remarks is, that a venE1 

from Europe to North-Atllcricit m:iy flwrtcn her lx~fiige 
by avoitlitig to itcm tlie firenin, in wliicli thr thernio- 
meter will bc vcry ufcful ; nncl 3 ueKcl from America 

t o  Europe may’do the h ino  by tlie f m c  incms of kccp- 
hlg in it. It may havc often h a p p e d  accidcntally, 
that voyages have been fliortencd b y  tlicfc: circuniil:in- 

ccs. It is wcll to llavc thc  coiiini~i~~J of thcni. 
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60 38 M u c h  guiph weed : law a wbale. 
62 19 Colmur of mter changed. 
64 35 Nogulphweed. 

Sounded, no bottom. 
66 d M u c h  light in the wa:er laff night 

Water again of the dual deep 
lea colour, ktle or no light in 
it at night. 

Frequen:pIph weed, watercon- 

Xloch light. 

63 53 ( 
timesoflea coIoor;r,:ittle light. 

Much light all Iaft night. 
;2 a3 Colour of water changed. 

74 3 hluchGght Thundcr-guR. 

3 

Mach fight. 

7.: 0 I 
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July 31. At onc 1’. M. the Start barc WNW diRant fix leagues. 
AuguQ 1. 
-a. The tcmpernture of the water ii  taken nt aiplit in thc  morning 

-6. T h e  wnter appears lefa lumiinous. 
-7. Forniegiic SW diflant 324 dqg, St. Mary’u SW@ 33Ieague:. 
-8. Froin this date the temperature uf the water i u  taken at eight 

-10. Moon Iigiit, which prrvcnts the luminous n 

-11. A flrong foutherly current. 
-12. Ditto. From tliil; datc the tcmpcroture af tlic air nnd water 

The water appciri luminous in the Ihip’s wake. 

and at eight in thc evcning. 

ip the morning and at fix in the cvming. 

wat cr. 
, 

-xg. Wt raw gulph weed. 
-21. Southerly current. 
-09, Aguin raw gulph wecd. 
-a4. The water appcarcd luminouo ip Y f d l  degree bqforc tb 

moon rofc. 
-ny. No moon, yct very little light ia the water. 
-30. Much gulpli weed to-day. 
-31. lXtto. 
S c p .  1. Ditto. 
-L A little more light in the wyilter. 
-4, No p l p h  weed to-day. hlore light in the Water. 

-$. some gulph weed iigain. 
-6. A little liglit in the wnter. 

the night. 

A very hard thundcr.guR iq 

-7. A little gulph W C ~ .  

-8. More  light in the watcr. L i t tk  gdph r e e d .  
-9. Littlr gulph, weed. Lit& light in the water InR rvcning. 
-10, Saw fome badu of rock-weed ; a l ~ d  we were furprired to 

r4brervc the WutCr f i x  degrees colder by tlic tliernionrctcr than the pre- 

T h i e  tluy (loth) the thrrmomctsr nil1 kcpt dcfccnding, and a t  five in 
ttic moining of thr I l t h ,  it wp8 ip  water as l o w  as 70, when wc itruck 

foundings, 

tcding IIOOIL 
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fuundinp. TLr t i n e  evcniog the pilot came on board, arid we found 
our fliip about five degrees of longitude a-head of the rcckoni~iy, which 
our  Captain accounted for hy fuppofiag our rourh to have been near the 
edge of the giilpli Rrcam, and thus an cddy-current always in our favor. 
By the diffnrrce we ran from Scpt. 9, i l l  tlie evcning, till we flruck found- 
inga, we muR hive then Iiecn at tbc weRern cdgc of the gulph fireanr, 2nd 
the changc in thc tcrnperature of tho water waa probrblp owing to our 
fddcnly pafiing from that current, irito the water's of our own climate. 

On the 14th o f  AuguR the fol!owing experiment was made. The 
weather being perfcAIy calm, an empty bottlr, corked very tight, wan 
fcnt down ao faihomr, and it wac dgawn up fiill cmpty. It was then 

ginin 35 fathoms, When thc WCi e water having forced 
, it way drawn up full; the water it contained wm ininiediatcly 

tried Ly tha thurmomctcr, an2 found to t c  70, which \vas fix tlegrcca 
colder than  a t  ttic fiirfdcc : '1'11~ lead arid battle were vjfiblc, hut not very 
difiinQly .To, at the depth of  I z ldiomo,  but whcn only 7 fathums deep, 

re perfe&ly teen from the hip.  Thio experiment was ihur rc- 
pcated tept.  11, wlicti wc w m  in f~~uridiirgn of 18 f~thonis. A kcg v a s  

prcviotdy prrparcd wi:h a valve a t  e.ich end, one openirrg inward, the 

otbcr outward; this was fcnt to the bottom in expetlation that by the 
being both open when goLg dowo, and both h u t  when carnitrg up, it 
%voufd keep within it the watcr rcccivcd at  bottom. T h e  upper valrc 

performed its office h, but the tinder one did not hut quite clofe, fo 
that much of the water wap lofi in hauling it up the hip's fide. As ihc 
water in the keg'' paft'lgc upwath  could not entcr at tbc tQp, it WIO con- 

c\udcd thdr wh,tt w a t a  rcmaincd in it wau of that near the ground, and 
~p tryirrg thih by thr tflerniomefcr, it was found to be at  58,  rvhith t v y  
1% degrees colder than at thc lur!;rce. 

Ybit I$ ' fournd ~ u n r  dJ[qiq ly  irpt for me i"y Mr. 7, wiff inmr, my fd- 
 law^ plrgz,,srr in tLa London Pucfct, w10 t w d  a11 ibt rxptrititrtrtfi witb grcof 

I U'd?!JlrJ,. 
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MEMOIR fl JONATHAN WILLIAMS, 

On the .Jc ofthe 7hrmom~ttr, it, d$owering Bank$, Soirndirigs, We. 

’ $ ~ ~ ~ :  1 HAVE hitherto delayed making a public 
commuriication of my rea jourilals, from an apprehen- 
fion of beitig thought too forwhrd in calling t+e,attention 
of the Philofophical Society t e& 

i th a belief, that by 
of the rea watcr, a navigator might 

always know when he is in foundings, and thereby l e  
able to &ape the m &ed cur- 
rents, and errone an ik mylkli 

juffitiabk in longer heGtating to fublnit 1~1y 1elllall.s to 

their learned and icious examination. 

This fcnk of duty is firengthencd by the recolkdiion 

of many rnelancholy inltnllccs WIKW nintinlrs, i n  full 
confidence of being at a diRance from I m l ,  Iiave, with, 
crouded f d s ,  ruflied on to defiruQion j and I was once 
within half an hour’s time of being fiipwreckcd on the 
rocks of Scillf, when the return of day prdented to our 
view the frightful rocks we hat1 fo narrowly efcspcd. 

If it fllould be found that the ufc of the tliermometer 
would be an  iinproveinent in the art of navigation, I 
hal l  be abundantly rcwardcd by  thc rcfleoion of 1nvitig 
col1tributed to the fervice of humanity, which is the 
comrn~n caufe of all men. If it fllould, on the contrary, 

appear 
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appear that f am miltaken, either in the f'icts or thc COIP 

clufions deduccd, I trufi that tlic denre of doing good, 
the only motive that aauates me, will meet with indul- 

gence from every calldid mind. 

I n  thc months of AuguR and September, 1785. L 
was a fellow paffeiigcr with the late Dotlor Frankliu 

from Europe to America, and made, under his direcd 
tioa, the experiments mentioned in his defcription of 

the courle of the gulph itream, an account of which 
was annexed to his maritime obfervations, and publifhd 
ed i n  thc Philofophical 'I"ranf,dtions Vol. 11. pagc 328, 
I then determined to repeat thefe Gxperiments in my 
future voyages. Accordingly on a pairage from Bofion 
to Virginia in OQobcr 1789, I kept a journal of the 

heat of the air and water at  fun rife, noon and fun fct ; 
I then noticed that the fea-water out of foundings waa 
about ten degrees warmer than that on the coafi, and it  

very naturally occurred to me that the thermometer 

might become an ufeful riautical inftrument to indicate 
an approach to thc flwrc. I thought i t  prudent, how- 
ever, to keep this idea to myielf till afrer I had made a 

cqurfe of fair and repeated experiments, which I accor- 
dingly did during four p;tlGges, 1 It, rhc: one from Bof- 
ton to Virginia abovemcntionetl, zd, from Virginin to 
Engl;md, 3'1, from England to €Idifax, and 4tl1, from 
EIalifax to New-York, By confulting thefe journals 
and the obfervations made n t  the dates writteti, togetlier 

with 
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with the tracks of the fliip’a marked on the chart 
annexed, it will not only appenr that Doktor Franklin’s 
account of the warmth of the gulph ffrehm has been 
amply confirmed, but alio that banks, coafcs, iflands of 

ice, and rocks under water, may Le difcavered when 
when the wear1 

ell known to tilors, 
that the water on the banks of Netilfoundlai~d is cold, 

the hand, and I ncver heard of any further applicaticn 

occur; but as I am indebted to his inItruRivc 

philofophical refenrchev ut 
hc may b 
now prcleiited for examination. 

It will be proper to f ~ l j ? e d  ony concluGons till the 
Is;en attcntive~y confideretl, but as a guid 
of them, it may not be amifs t o  12m fuc 

to cfiallifli. 

n I ,’ 
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I. The water over banks is much colder than the 
water of the main ocean, and it is more cold in propor- 
tion as it is lels deep. 

2. The water over ZmaIl banks is lefs cold than that 
over large ones. 

3. The water over banks that are near the coatl is 
warmer than that over banks far diftant, but it is colder 

4. The water over banks of the cod€, i. e. thofe im- 
mediately conneCted with the land above water, is 
warmer than that over thofe 'which admit deep water 
between them and' the coait; but itill it is colder than 
the adjacent fea. 

5. T h e  water within capes and rivers does not follow 
the above rules; it being lefs agitated, and more er- 
yofcd to the heat of the fun, and to receive the heat from 
the circumjacent land, mufi be colder or warmer than 
that in foundings without, according to thc feafons, 
and temperature of the atmofphere. 

6, The pafige, therefore, from detp to koa1 water 
may be difcovered by a regular ufe of the thermometer, 
before a navigator can ice the land ; but as the tempe- 
rature is relative, no particular degree can be afcertain- 
ed as a rule and the judgment can only be guided by the 
difference. Thusin Auguit I found the water off C a p  

Cod 
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Cod to be 5 8 O ,  by Fahrenheit, and at rea it was 69"i 
in OEtober the water off Cape Cod was 4 8 O .  and at rea 
it was $90. This difference was equally a guide in 
both cafes, though the heat was different at different 
ieafona. 

I do not prefume to fay what is the caufc of this 
difference of heat between the fea and ba 
if a navigator were to obferve it when nea 
ice, he would very naturally €ay that the ice conduaed 
the heat from the circumjacent water, and left it colder 
than that at B diftance. 
nones and rand are great conduAore of heat, 
probable that banks alfo condu& the heat from the adja- 
cent water, though not fo rapidly as ice. The heat 
of the water may indeed be fuppofed to feck its equili- 
brium, but as long as iflands of ice and banks conti- 
nue to condua, there mu& be fome difference, and this 
i t  is, which, by attention, may Le made a faithful fen- 
tinel to give an alarm when danger is near. 

And as it  is well kno 

I have thought it  my duty to prefent my journals as 

they were written at fea, to avoid the fufp'picion of having 
added any thing from the fuggeltions of the imagination. 
m i l e  this will be received as a circumltancc favourable 
to the truth of them, I hope it will alfo operate 
apology for their imperfe&ons. 

The 
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Thc journal A. from Bofton to Virginia, flicws that 
the water on thc coaR of Maffkhui'ctts, was at 48O; 
at fea between that coafi and the itream, 5 g 0 ;  in the 

p l p h  itream at its edge, 6yQ; between that and ths 
coal2 of Virginia farther fouthward, 54" ; and in found- 

At that fedon (in Oaober, 
her) the water gre* warmer as 

'ings on that coait, 560. 

we approacclied the land. 

The journal B. from Vi 
cenibcr, the water 

b ;  between the coatl and the flrcnm, 690; 

foundland,  wlieii thc ~hcrmometer fcll from 66 to 54 ; 

paGlling there, i t  rofc again to 600. and then contipued 
fcent as wt: went to  thc nclrthward, 

t j I I  we ftriicli founditigs, when it was at 480. 

It m y  I)c hare c?l)ferucd, tha t  the drcreai'e in the heat 

nf thc wnics wns ti) grxdrinl as to  give but. O I I C  clcgrec itr 
x day's run, wldc  in p i n g  to, or coming from thecoafi 
of America, the thermometer will :I 

i i i  s fcw Iiours run. Iy is wcll kn 
tha t  the Englifli c o d  extends with a very gradu;d dc- 
fcciit to  a great diflaacc. 
American ccnfi docs not cxtend vcry far, and. thc w 

i; CuddenIy decp. I& thefc facts be compared wirh the 

c 

It is d f o  Ixown  tll,lt 111 

a , 
cl:nt1gcs 
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changes in thc thermometer, on thc two coifis, and. 

thcy will agree with each ocher and coiifirm what lias 
becn faid about the ufefulnefv of that 

It may be obferved i n  Do&tor Fra 

f 
, 

board of thc RepriCal, that it1 Novcintcr 1776, when 

rncr h t c  : the DoAor did not coalx any obfcrvation on 
this circurnltance5 but i t  agrees wi 

lace, made nine p a  

'rbc journal C. from England to E-Idifax, fl~cws the 

fds ,  excecded my cxpc&htion, the land appearing as 

the thermometer indicated OUT approach to it. 

Thc journal 13. fram I-Ialifilx to Ne 

As by the tlier- 
rngmeter arid fouadings it appeared to mc that tlic ihip 
was a-Iiead of the reckoning, I made allowances for the 
eddy current of that fiream it1 our favaur, and compar- 
ing tbcfe with tlic chart, I notcd in tlic jqurn 

we wcre in, urlder tllat ca l~ t l l a t~d  
rs : what cricouragect this opinion, 

was 
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was the difagreement between the founding8 by the 
lead, and thofe marked on the chart in the places where, 
by the common reckoning, the hip  was fuppofed to be4 
while upon the other fuppofition they both agreed* 
When we made the land 

ter, and declared that he would in future, always have 
one on board. 

atl of America to grow fuddenly deep 
as it approachcs'the gulph Itream,-and finding continued 

prehenfron 6f the accuracy of thermometrlcal obferva- 
tion is well founded, it would be an eafy ake 
a general furvey of the coafi under wat 
cularly than Iias hitherto been, or could bc done by 

I 

the chart annexed, the rra of my fcvcral pat's.. 
rked with the daily heat of the water in dc- 

grees according to Fahrenheit, by which the variations 

edge of the gulph fiream is alfo traced according to the 
a on the approach to land may be feen at one view, 

esperirncnts 
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expedments as far as th wfoundlarld : how 
far it tuns to the eaitw retend to. fay, but 
having found a current in the natural dirctlion of 
iweep among the weftern iflands, I am inclined to think 
it  extends fo far, before it turns off to the fouthward. 

ap be obfcrved, ,bow& 
be 

fide; it may, as tliefe prevail, run fornewhat nearer.or 
fomewhat farther dikant from the coalt. 

ard. This journal was communicated to 

In addition to my journals, I linvc fubjoined an ac- 

f fome experiments on fib, which f iow that their 
heat was I 6 degrees colder than the water 

furface 3 from which it m a y  bc fuppofed that t 

at bottom ia-in proportion colder than that above, It 

* Appendix No. 1, 
t Appendix No. 11. and 111. 
# Appcndir Ne, 1v. 
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may be naturally fuggeited, that trying the heat of the 
water at the iurface, (the only way in one's power when 

fdiling rapidly throogh it,) is too inaccurate to be de- 
pended on lince the furface muft be heated by the at- 
mofphere. To this it  may not be amifs to anfwer.,-1. 
That,by repeated experirncnts a t  the depth of 30, 40, 

and Go fathom&, I have found the water below, out of 
foundings, to be no. more tha x degrees colder than 
that above; and a t  four or fathoms deep, when 
the fca was agitated, thcre was no differcncc worthy 

notice. 2. When the fea is not agitated and the fur- 
face, by being cxpofed t ot fun, is warmer, the 

wcatlier being calm, it is to have water from 3 

confiderable dcpth; this I have found to make 4 differ- 
ne or two degrees only, and it  is eafy to makc 
ancc, 3. ' rhe difJ"crencc of hcat wliicli marks 

an approach to laiitl is fuf3icicntly fenfible a t  tbc furface 
for the purpofe of giving notice of dange 
rally found it to bc 6'. in three hours run, a t ~ I  lung I)e- 

fore we were near enough to be in danger. Upon tlic 
whole, as it  is fa&, and not argulnetit which fioulii 
infpirc belief, I wiffi every doubting navigator to endca.. 
vour to confute: me by making other experiments, atl'f 

thercliy, if he can, det& tlic fallacy of mine. 

JONATI-1 AN WILLIAMS.' 
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OEtobcr i%-nooni No fymptom of thc gulph ftrenm in thie longitude. 

-fun fet. We now probably approach the gulph Bream, 
the water being 7". warmer than at  noon, 

OAober 13-fun rife. At midnight, we had made nearly SW tourfe 
diitant 80 milee; the water then waa at 60, 

Oeober 13-noon. We are now probably within the ftresm, the wa- 
ter being x5O. warmer than y 

Ocftobcr r 3 d u n  ret. We 
probably nil1 in the flream, the water continuing warm. 

OAobcr Ih-fun rife. We have made about a wcIt courfe during the 
(right, dillant about 52  milo. 

ing; hitherto our reckoni 

OAober 14-fun fer. The water yefterday nuon was 6". warmer than 
at the fame time to 

terdry, and carried to the northward by its turrcnt ; thus i t  appears, 
that in the la:. 38O. 43'. N, the wefiern edge of the ftream extends as 
far a8 long. 7s. 15. W, which is the between yehrday and to-day'a 

-noon. I fcnt a well corkcd bottlc 30 fathoms deep, and 
drew it up empryr I rent it again 60 fathoms dcep, and drfw it up full, 
thie water was then taken at a depth foniewhcre between 30 and 60fw 
thorns, and it war by the thcrmonicrer at  5 8 O .  fix dcgrcec coldcr than at 
the furface, 64O. 

O&alier 17-noon. Obfirve how regular the temperature of the WOO 

OAobcr ~8-fun rife. By the fudden change in the heat of the water, 

O&obcr 18-noon, S o d u d ,  but no bottom, with 60 fathoms of 

ter has been during four dayn, i. e. fincc leaving the Itreamg 

I fufpea we are drawing ncar foundingcl, 

line. No obfcrvation for thc l r f i  lime fince wc have bccn out. 

OBober 18.  At 8 P. M. gbt bottom $3 fathoma, heat of 
At midnight 2t f a t h o m  . , 04obcr 
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Ottober 19. At z A. M. 18 futhorn8, at 4 A. M. 14 lilthorns, at 8 

A. M. mado Cipe Charles, WNW, a 
Willoughby's point, in the mouth of 
John Hamilton Moore'o pra&itnl navigator, ir in Int, 379. 9'. N long. 
75% 50'. W. We are now about 16 niilca within thc Cape, thus tlic 
qckoning p r o w  to bc very uccuratc, 

N, B, Thc water appcars fomcwh~t warmcr in fhoal than in deep 
fcundinge, within thc Cape, 

board of the brig Mercury, Captain Thompbn. 
By JONATHAN WILLIAMS. 

I 

Noon. . M. 
rot. 
n, 
fct. 

Sun rifc. 
Noon. 
Sun fet. 
8 A, M. 
Bun for, 
Noon. 
Sun rifc. 
Sun rib. 
Noon. 
Sun i'ct. 
Noon. 
Noon, 
Sun rife, 
Sun rife. 

Noon. 

Lat. N. 

36 30 

36 a0 
36 30 

37 3 

38 43 
99 s6 

40 IO 

40 44 
4% na 
43 54 

44 s8 
4s 58 
48 az 
49 48  

49 56 
49 40 

55 a4 

er. of 

Vater. 

70 
67 
70 

68 
66 
65 
54 
60 
6 8  I 

60 

ss 
SO 

19 
49 

Norm. 

4 9 



M A R I T I M E  

NOT%& 
Nof. 3 6  Sailed thls morning from Hamptan Road i 41. n o m  Caps 

Henry bore Wen, diffant aluaguca. 

Dec.  I .  Entered the Gulph fiream, at IO P. M. 

IJeccnibcr io- fun rife. I fuppofc thio coldnefn to be owing'to the banks 
?f Newfoundland, which ace in thio Loqgitudc. , 

December 02.. Since thc 16th there ha0 been little 6fna.rrIterrtldn 'til 
to-day. 

December 85 .  At 8 F..M. foundccl in 75 fatlioms. 
UcccnibCr 27. At noon feuded in 40 lathoma, 
Ucremb~r 28. At noon faw Yotiland. 

-4:t- 

C. A 'I'hrrmometrical Journal of the temperature of the atMofphere and 
the f a ,  on a panige fiom Falniouth in England, to Hulifux in Nova 

'SWie, od board tile BmiL ~aek&C!hrefior&ld, Cay. Schuylcr. 
By JoWA? 1 u N  W I L L I A M S .  

Time. 

Noon. 
6 1'. M. 

Noon. 
8 1'. M. 

NOOII, 
8 A . M .  
Nnorr. 

6 P. hI. 
Nooit. 

7 J?. M. 
Noon. 
Noon. 
Noon. 

8 P. M. 

Niwn. 
6 la. M. 
b A M. 

Noon. 
I 1'. M. 

4 1' M. 
6 1'. M. 
7 P. M. 
Vlidnigh t. 

I_- 

n P . M .  

4 1'. M. 
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I 

C. A Thcrmonletricd Journal of rhe temperature of the atmofpliere and 
fca, on n palfaga from Palmouth in Bnglnnd, to Halifxc in Nova 

Scotia, on board the Britih paclter Chtfterticld, Cup. Srliuyler. 
By J O N A T ~ I A N  WILLIAMY. 

/ C O ~ ~ ~ I I U C ~ . )  

Time. 
3790. --- 

July 7 4 A. M, 
6 A. M. 
7 A. M. 

I O  A. M. 
I I  A. M. 

Noon. 

9 1 8  A. M. 
IO 8 A. M. 
YI 8 A. M. 

6 P. M. 
IZ 8 P. M. 
13 8 A. M. 

8 P. M. 
to P. M. 

14 8 A, M. 
Noon. 

Midnight. 
15 2 P. hl.  

5 P, M. 
8 P. M. 

16 , Noon. 
‘ 8  P. M. 

17 6 A M. 
Noon. 

.18 4 A. M. 

I’laces in at Nocin. I 'Temper. of 
.---?-- ----- 

-I 

45 
35 
44 
44 

44 
44 

44 

4 4  

44 

At the 

49 13 5 3  

Nnter. - 
540 
50 
49 
51 
53 
5 1  
49 
47 
47 
SI 
s3 
5 4 
ss 
53 
54 

6t 
57  
57 
53 
56 
$7 
53 
5 %  
S7 
5 %  

;la 
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July Iz-zt 8 1’. A I .  Sounded, no bottom, in 1x0 CitIiomn, Over t l ~ c  

July 1 3 - 4  8 A. M. Sounded i i i  42 fathoms ; perhaps 011 the whalc 

. July 14-3t 8 A. M, Souridcd in 38 ktlronie.-Noon. Sounded 60 fa- 
thoms, calm, and bright fun. 

July %$-at 2 P. M. Saw h d . - J  P. M. Tucked and ilood offland, 
foundcd 13 fathoms.-8 1’. M. Land out o f  5gIl t .  

July rb-noonr Stantling in for land.-8 1’. M. ’racked and  offthc land. 

July 17-6 A. M. On Jeddorc Eank.-Noorr. OfFthe Bank. 

G r m d  h n k .  

, Banlc.-g 1’. M. Sounded 40 f.lthoms.--ro 1’. M. Soul~ded 35 fathoms. 

3 -e,- 

OdJervdons on u pnJajeefr.onr Eh.fmou/b to Haf@v. 
b y  J O N A  I ’ I I A N  WILLIAMS. 

1790. June 17. T h e  v gradual incredc in the heat of the water as 
wc leave Eng l~ t id  indicater a inial1 dclcent of ttre COaR, 

wliith as far it6 foundingb go, i6 known to he the cnfc. 

Here w c  find a fuddcn ehan’gc of 1 degrees in the {eat of 
let, 44. 43. N the water, which indicates our approach to the hankn of 
loll. 46. 7. w Newfoundland, though not in Tuch foundinge ag we could 

obtain. 

July 6. 

Wc tried with 160 Ltliome but the lent1 WOQO only about 
12 pountlu, anti the line wa8 i~ very thick one I perhaps tha 
line floated t h e  lead. At 5 Y .  M, tho water W P B  Itill 
coldcr 4 degrees; but a t  8 A. M. it grcw wariiiw again 
6 dgrece, this fermi to indicatc a paDgc oyer a brnk, 
into:water, as deep a5 when we difcovercd thc firR change. 

We are now in cold wateraguin (49) 13 degrcer colder 
Eat. 4,;. 0. N than the ocean water hvd regularly been during 12 days 
Ion, 47.57. W previous to the firlt cliungc, except only the fil1all variation: 

of a more ncrthern or iiiorc fouthern courfc, tllrfc chanycn 
f w m  to indicate our e n t r a n ~ e  on another bank. l‘herc is 
a bank h i d  dowii h thc chartr, by fonic called Jacqiicl’s 

bank, but  hy the oltlcr c l i ~ r t o  cullcd Pulfe bank, over 
which w e  have probably palrcd. In t hk  longitude, but 

hrthcr 

July 7, 
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futhcr  fouth, both by L)r. Fratiklin's and m y  own ohfcr- 
vntiong, the water grew fuddctily cool. Thie Icenis to 
confirm the fuppofitioa of this outer batik, tllc foutlicrnl 
moa point of which 1 fuppofe to extend ~8 far us lrt. 40. 
0. N. W e  hove too in order to t ry the foundinas, but 
the force of the h c k  f d  carricd away the main top inaR 
h ~ i d ,  and brought the top gallent f d ,  maR and rigging 
down, t h i s  confufon intctruptcd tlie founding; and wc 
had only 80 t t h o m  of line out, whcn it was lrnulcd in. 

July 8, A t  6 P. hl. the watcrwasnnly odcgrccicoldcr (470) 

than when wc were intcrruptcd iir founding, and w e  pot 
bottom in 40 fathoms. 

J u l y  12. From tlic Idit found to this time tlir thcrmonictrr has 
Iat. 44, 49. N varied, rcguhrly an the foundings varicd the water bcing 
Ion. 56. 16. W warmer when deeper, and cooler whcn fhonler. I t  ir now 

at 55, which is 8 degree3 warmer than wlicn wc had 40 
f.~tlionis. W e  now founded an3 could not rcach bottom 
with I IO fathoms of linc. 'Thk indicates that we arc 'off 
the G,rand bank, and witliin ir. By tuking our difiancc 
from the time the t~icrmomrter firR fcll to 34, to thc luB 
time it itood at  thRt dcgrec, we may givc an uccount of 

the width of the foundings on this Grind  bank, tliougli it 
probably extends much fdrtlicr, but in dccpcr water. 

,Thin is noted on tlic chart. 'I'hc variations i n  the thermcr 
m t c r  brtwecn 1afi night and thin moriiing, indicate our 
pall~ge over an cininancc of the hank, called the Whdc 
bonk, fituatcd on its iiiiier edge. 

Jply 13, Thermometer at  8 A. M. was at 53, two dcprces 
ht,  44. 30. 1J colder than whcn we could not rcach bottom with 110 

lone 58. as. W fathomi of linc : nnd wc foundcd in 4a fdthoms. This  
indicatca our entrance on nnother bank, which ia callcd 
in thc charts Banqucreau. It isobfcrvable that the watcr 
of hial l  bnnlta is not fo cold ns that of large banks, and 
this fccms antural, if it is fuppofed that  the conduQing 
Power of the land, taking nway part of the hcnt of tlrc 
Water, io the ewfa  of tlie cliangcs in tlir tlicrniometcr ; 

for 
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fur that power muR have l e0  effeh, as the quantify of the 
ground under watcr is lefe : and this muk LC itill more 
remarkable when the bank is immediately connetled with 
land above water, for fuch land conduAing heat away from 
the atmofpherc, and receiving milch from the run, mu& 
require I d a  from the water. 'This remark has been uni- 
fornily confirmed in all my oxperiwnts within Cape#, 
where the water ie anuoh wwmer than L foundings with- 
ant them. And it is furthot obfcrvabls, that the water 
on the coak of America on the edge of Eoundings, i i  not 
above 6 or 8 degrees colder than deep water; but on the 
bankn of Newfoundland it is from 1 %  to 15 degree8 colder. 

Here we have thc water 97O. which in PO. warmer than 
utd notget 'bntcom between the bankr, yet 
fathoms, at noon it was up to 61. and wc hnd 

c foundiogn j but aa it waa calm weathrr, a d  as 
wc hada hat fun, allowdnce muftbemade for i ta  influence, 
and therefore no certain concluGor 
depth of water however inctiea 
qoerrau, and the white rand of the 
we art: on the edge of thc hank which is coane&cd with 
tbc Iflc or Sdble. '1 11;s a& SECOUII 

mentioned principle, for thc unttiyr 
watcr. 

July 14. 

* 
July 15. We l i w  the land at a P. M. and now wc arc in IJ fa- 

lata 44. 50. N thoms of water, therniomcter 
ion, 61. 20. W the dcfcription of that about 

cing our cowre back, ~ C W S  

and the preceding dayn, in the 
rccktming, thcrmamctcr, and loundings. Wc tarlccd 
and ftood OK 

The thermometcr, when we &ond off rhe land, rofe up 
to 57. and wl~rri we camc on and made tbc high lanila of 
Jcddore, it indicated Jcddorc banks by f n l h g  to 5 %  when 
being becalmed wc caught fifh ; leaving thc bank it rok tu 
31. and new we arc in fight of our port it Bond, at  52, 

July I 8. 
Ofl Rsljfia 
Harbour, 

D. 



Dates. 
1790. 

July 21 

- 

66 

!48 

L1_ 

Tlma. 

-- 
9 A. M. 

1 1  A. M. 
1'. M. 

Noon. 
4 1'. M. 
7 P. M. 
8 A. M. 

IO  A. M. 
Noon. 

6 P. M. 
Midnight, 
Raon. 

4 P. M. 
6 1'. M. 
Midnight. 

2 A. M. 

a 2: 2 
Noon. 

4 P. M. 
3 A. M. 
7 A. IVf. 
Noon. 

4 P. M. 
8 P. Mr 

to P. M. 
i A, M. 
6 A.M.  

Noon. 
8 P. Me 

10 P, M. 
4 A. M, 

Noon. 
IO 1'. M, 

Noon. 
4 P. M, 

' P. M. 
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NOTES. 

J d y  21. Sailcd at S A. hI.-4 1’. M. Land out of figlit. 

JuIr az-6 A, M. 1 fuppofe wc arc on Rofeway bank.-Noon. I Tup- 
pole’ we are bctwcen Rofcway and Brown’s bnnk.-q p. M, 1 fuppofe 
we are on Brown’s bank,--). 1’. hl. 1 fuppofe we arc oKdo. 

july 24-6 P. M. Tried currcnt;lnd found it  NE I h o t ,  no bolton1 
in 80 fathoms. 

July 25-noon. Much Ctilph weed, a whale, two ffiarks, and many 
tporpoifce.-6 1’. M. Bottoni in 41 fathoms, no Gulp11 weed.-Midnight, 
Bottom in 32 fathoms, fiood north. 

July 26-3 A. M. Bottom in 3% fathoma, nood louthward.--4 P. M. 
Bottom in 50 Pithomi, Boo& Worth. 

July 97-3 A. M. Bottom 35 f&onie, flood fouthward.-q A. M. 
Stood w c l L - 4  P. M. Dottoni in 28 fathoms,--8 P. M. Bottom in 
40 fathoms.--to P. M. Bottom in 30 fathunts. 

J U ~ Y  58-r A. M. Bottom 32 fathoms, ftond SE..-6 A. M. Bottom 
i n  4 3  fathoms, flood SW.-Noon. Ilottom 36 fnthonls, flood ESE.--& 
P. MJ Bottoni in 65 fathoms, vmrc fliip, alnioll calni.--Io 1’. M. Ne 
hottorn, I fuppok we arc within the influence of the Gulph fireaiii ; in 
it8 eddy pcrhaps. 

JUIY 27-4 A. M. io t tom in 67 fat~loms, flood wcft.--lo 13. M. 
Bottom 45 fahorns, t l i ~  water being warmer than in the Line ~lcl’tll \vllcn 
1 thought wc were tiear the Ihoals, I ani induccd tu trslievc that tlijsbot. 

toin ia t h d t  uftllc coait. 

July 30-8 I?. M. Butwm in 56 fathoms, mud. 

July 31-3 A. M. Bottuni in 63 fathoms, mud. ‘I’hc muddy boltom 
fhcws that we nrc within the Ihoals and banltlr of thc couR. 

Auguk X-9 A .  M. SJW the land off Long Ifland, tearing nort11.- 
4 1’. M. New Yolk light H d e  in fight, bcaring wefi. N. R .  Since 
a A. M. have bccn going from 5 to 7 knots, i. t. about 50 n$es 
W wli i~h malm the longitudc by thcrmometrical reckoning and foutld- 
ings, 73, 40, W at nooIr, whicl! turn6 out wurate, dit land tcing in 
7 .o. w. 

QB/rrwatian~ 
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o&rvariotu on a 'uoyagcji-om Hawax toward$ Ntw-YarB. 
'790. July'ax. Sailed this morning front Ilslifax. The watcr at the 

harbour's mouth and jufi within Chcbuda head, was at  

53. but without it wasat 52.-In land loclted placcs I have 
generally found'thc water warnicr than in eveii greater 
depths, on the borders of thc ocean. 

31 

21, When wc lofi fight ol laad tbc water wao at about 56. 
but at 6 a i r  morning it having cooled to 50. I fuppofc we , 
hrc paffing over Robwtiy bank. 

At noon thc heat of water had rikn to 5 j .  which mnkcs 
mc fuppok wc arc over thc ground betwecri Rofcway and 
thc othcr bank called i n  lonic charts Urown'e bank, ond at 

4 the watoy conling again to so. 1 Suppofc wc w e  on this 
In& mentioned bank. 

, The water at noon ycRerday gfowing as warm ne $6.1 
fuppob we ate on the SF. cdgc ol Brown's hank. Ae wc 
afterwardr hauled up more tu the weftward, and na tho 
watur PC 8 thii morning coolad to 30, apin ,  I ruppofcd +YO 

h3d rcturned niorc on the bank. But at  noon the thrrmo.. 
metcr rofc to 58.' As it was calm, and the Fun hot, I 
n a d c  roome allowancc for that caui'c, but fiippoled we had 
got off foundingo, and ne ac 6. (the nir being 69. cooler than 
fit noon) it WIU at 57. I wan confirmed in this.-It being 
ftill calm, and t h m  appearing iomc Culph wced, we 
hoified out tho hoar to try the current which +e found to 
fct NE nearly x knot. Thio puszled iric, 1 could not 
Fonccivc ourrelvca to be in thc Oulph Itream, bccaurc the 
water was not hot enough for chat fuppofition, and as the 
iron pot by which wc anchored the boat, WVDB not at bot- 
tom though 80 fathom# of line Wrrc out, I thoughc the 
heat 57. fully accounted for by thc depth of water; but 
about 7 when we had msdc a little WAY through thc wa- 
tar, it  lrecamc again calm, and we then rrw and heard 
the ripple of P current a8 evidently nv we could have ex- 

P I e d  Over a thaal. lcould not account far this any othcr- 
Wi10 than by luppdng it to be the Clulph flrcani, yct it  

nppcarcd 
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Bppcared irnpoflitrlc that it fliould come io near the !lank. 

Our Captain refolved to try agdin if therc was a curycnk 
hcrc, at a diitancc from this rippk and in a calm. He 
accordingly hoiltcd out tho boat rgiliii, ;in11 the current 
WBE found to k t  SE by S about 4 knot. l'he evidence of  
t h  varioiis current in b k o r t  a fpacc, ;hc hcat of the 
watcr not being raifed to the heit of the flrcam, and our 
fititation t o  the northwnrd madc mc'conclucfe this to bc 
thc w h i r l p  J I R  of  thc ctldy of the Gulph f i r c m  juri on 
thc northern edge of it. 

July I.5. Noon. 'I'ilc water fill1 contirikiing till noon ricirly at tlic Gtne 
Lat. 41. 53. tcmpurature, und our courfe being to  the 'rveIl fouthcrly, 
Long. 65. '33. r concluded that our fituatian with r d p &  to tlic flrcarll 

wasnr irly thc t n i c  ay 4fi rcrinnrlrctl, this was cotifirnied 
d ie  palLcp;e of iinnic fc quantiticw of Gulph weed, a 

dcal of lciiin ond niucus, with a whale, two or three 
fhrrkr, and (L fchuol nf porpoifen in tlre courfc of tho 
'inorniiig ; but in thc artcrnooti wc k.11 OB fultlicr to tl it  

noi:hwartl, rnd at fix 1'. M. thc w a t u  was horn 55. to 
53. no C;ulph ywcd to he ken,  arid in Cpundinga of 42 

fathoms. We tacked arid ltood fouth at 8 1'. M. ahd t 
wds rnoniflicd to find at midnight that thc watcr WPB hcat- 
cd ro 60. though the liiuiidings w t w  orjly 3% firtlionls: 

liere al:aiii 1 c w l d  a w i u i i t  for this O I I ~ Y  by the influcllcc 
of thc Oulph ffrcani, wl>ich tlre Cupt. leentc'l to think 

~ 6 , I j .  probable, and tackcd bo the northward, thc wind hchg 
fl i l l  at about wcff, and tip 3 A.M. the thcrnionieter fcll 
to 53. with the h e  fouiidiiign, when we agnin tarlrcd 
and f i o d  to the fouthwml. I then tried the hcat of the 
water by the thermometer, rcgulqrly cvcry hour, and by 
5 P. M. it  q a s  up to 62. l'he foundingo then were 46 

~ 7 t h .  fathoms ;--We tackcd and Ltood north, and at nlidnight , 
it wcia a p i n  down to ~ 5 .  a6.3 A. M. to 54. thc founding e 

thcri about 35 fathom$; we then fiood fouth wlicn it rc- 
turned to ha. Thus upon thrce fucccfipc tacks each way 
yfc coolcd or warnictl thc watcr an wc Were kinding citlier 
aorthwwJ ar fouthward fioni 6 to 9 degmce.-I could 

only 

9 
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pnly account for thia (the foundinp varying hnt vcry lit, 
tlc) by fuppofug that ‘whcn we fiwd foouthwnrd we go) 
into the warm influence of the Gtilyfi ffrenm, and a6 wc 
fiocrd northward wc got owt oI it. 1 do nor think we got 
into t i c  fireun itfilf, bccpurc I fiiou~d in that care ~iuvc 
cxpekcd thc water to liavc bccn much w v n w ,  but 
baLly we huvc bccn vcry war, 1 w h : i p  upon ti le d g c  or 
it : and pcrhaps wc havc had . iheii~hi in!lsid of P d i l d -  
Ybntagc, by an Eddy walterly ~urrc i i t  : tliit NC lrnvt 
becn near it, fcems prefty clear, for whcri WT warmed 

the water we fuw plenty of Gulph weed, and the weather 
w i 1 q  clcnr, when wc cooled the w.ttrr wc h w  no Gulpl~ 
wccd and thc weather was fwgy. 

J ~ l y  27. 

Perhaps we may IC farther to the wcRward than we 
think : tirna and a good look out will difcqvu. 

July 30. Sincc thc lalt obfervation rclntivc to tlic fircnni and 
h t .  40. ZJ. fuundings, 1 hdvc kcl’t tlic thciniumctcr going nlnioR 
hung. 70, 30. cvcry hour except when wc wcrc Lntliny off the more, 

and by ernmining the Lundingr according to tlioh mark- 
cd in Mr. Den Unrrer’ chart, I hitvc regularly traccd 
dieni, unJ if wc wcrc to fuppofc that a current w a  ret- 

ting us about onc ]mot per hour t o  thc wcltward, thp 
founding, would ngrce vcry wcll. Whcn i n  uhout lat, 40. 

5~~ wc wcrc Railding oE fliow, wc wornicil the water to 

454 and got 45 fathoms, tliialicet I account fur by the influ- 
ciice of tlic ltrqun, it bainggreuter than tlie proportion as 

to foundIng8, for in 40 fqthoms Crthcr toward thc lhorc it 
war only 60. In lookiny over my journal from Bolton to 

Virginip L Capt. Brace, I found that in  ricnrly the Lnic 
J i t i tudc  thc l icit  incrcefcd in about the h h c  tinic &on\ 52. 

$9, but in n fuiucwhrt longer run. It was then O&o- 

her, it j a  now July, and the cliKcrencc in the number of 
tllc dcyrccs is cafily accouiltcd fnr by thc fcufon. By go- 
jria nlorc fvuth and welt iu Cnpt. &arc,’thc water wne 
r8ili.d co 67. whcn W E  found ourfdvc.4 within thc fil.Cal% 
i’ Would at illis f c a h  prtibddy be Upvatdl of 70. 1 there* 

foro I t  
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fore conclude that we arc within the influence of the heat, 
but not t he  current of t he  fiream, and I am in h o p  to 

6nd that we have had that eddy current in our favour. 

Augult I: 
9 A. M. 

Having the  land in fight, we are confirmed in the fup- 
pofition that a favourable current ha8 carried the hip 
f&cr than the Captain reckoned. 

APPI~NDIX. 
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A P P E N D I X .  
NOTES TO T H E  M A R I T I M E  OBSERVATfONS. - i:* Qc. 

NO. I. 
BxtvaA )om the Journal of an OJrcr on board t h  Brt'tVJ 

Jhip of war Liverpool, in Novernbrr nnd DecemGcr, 
I 775, ou thr coaJ of Carolina and Virginia. 

W H E N  Czpc Henry bore NW 160 leagues found 
a current retting to die fouthward at the rate of sa or xz 
miles per day, which continued fo till Cape Henry bore 
WNW 89 or go le3gud6,' then faund a current fetting 

to the NE at the rate of 32 or 34 miles per day, this 
current continued till within 33 or 30 leagues of the 
land on the above coaits, then it  fets to the fouthward 
and weitward, at the rate of I O  or 15 miles per day, 
till within 12 or I 5 leagues of the land. This current 
which is only the eddy of the Gulph fiream, fets moRly 
SW or as the land lies. 

In lat. 37. so. founded, and had G5 fathoms, fine 

In the fame 
1dtUde and only 26 leagues from the land, hati no bot- 
tom, with 180 fathoms. 

being 25 leagues from the Iancl. 

From 
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From lat. 35.30. to lat. 37. 0. thcre arc no foundings 
20 leagues from the land, but at 19 ieagucs diftancc 
there arc foundings in 60 fathoms, at 1 8  there are only 
35 fathoms, and from thence gr:"lual foundings to the 
ihore. 

I%om Cape ff attei%s to C,ipc I-Icnry, thc ground is 

fine f a d ,  and to the northward of Cape Henry, coarfc 
€and with fome ihellsamong it,, 

No* 11. 
.&traBfrom the gournalof mr Oflckr ott'board the Rriip 

J ; P  of wnr Liverpool, between 26th Septtmber and 

9th ORober, 1775- *I 

t. 45. 43. N long. 21. 20. W from Crccnwich, 
found? currcnt fctting to the fouthward IZ to 1 5  milet 
per day, which continued till we made the ifland oE 

Corlro, the nortli part of. which is in lat. 39. 56. N and 
long. 3 I. 8. W from Creenwicli by celefiial obfervation, 
which agreed within 12 miles of the longitude per ac- 

count, that being 3 0 . 5 6 ,  The variation of the compafs 
off this Ifland is I 8". 19. W and in Liling to the foutht 
ward and wcfiward, it gradually dimioiflicd, till we 

arrived in lata 29. 0. N long. 6G, 41.0. wliere we liad 
no variation. 
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NoQ 111. 

h t r a R  f r w  the Journal of an @kcr on board the Brit@ 
jmip of war Liverpool. 

O N  the 18th of Oktoter, 1775, it1 lat. 42. 4. N longi 
100.8. W from the ifland of Corvo, it bearing S 75. E 
cfifiant 156 leagues; the fea behg tlieti vet) fmoorh it 
wa8 fuddenly agitated into a ihort ifregular fea (without 
any fi if t  or increafe of wind) fuch as ia generally occa- 

Goned by currents, and the iiext day we found we werc 
30 miles to the iouthward of the reckoning. This cur- 
rent continued till tho lzzd of Oaober,  having then 
arrived in lat. 37. long. 13. 30. W. It fct S by W* 
W i i  miles per houri 

Having a fair wind, and a good oblertration every 

day, and alfo good aftronomicn! obfervations for deter* 
mining the longitude, we had the grcatelt reaton to de- 
pend on*the authenticity of the above. 
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which depth thcre is in Iat. 43. In crofing the bank 

betwecn lat.41. 41. and lat. 43.. the bQttom issvery re- 
markablc; on the outfidc it is fine fimd, ff~oaling gra- 
dually for feveral leagues; on tlic iiiiddlc of the bank, i t  

2s coarfe' iand or ihingk with pebble Ccones; on the infids 
i a t  dy with&& of f i l c h ,  and 
from 45 of 48 to 150 or rCo fathoms. 

T€IE Captain caught a cod fifli, and in a few minutes 
after it was opencd ant1 gutted, I put the thcrmometcr 
into its belly, the infirunient marked 39. when in air it 

was 5 j .  aild in water OR the fiirface: 52. Depth 46 
fathoms. 

Ik Iaf. 44. 52. Nfong. 54. tj i .  7V. Fdy 1 I ,  1790. 

'rhc peaple caught fcveral cod fifli and hallnbot, the 
thermometcr was put into three cod fifll and one hallabot 
fuccefively, the in&;\nt they were lAaUkd up, and "the 
iriflrument marked 37. in every cafe. The air w a s  a t  

57. and the water at the furface was 53. Tllc firft 
expcrirnerit 
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esperin1Clit was rcpated .- after thc~fifli w a s  g 
it then marked one cIGgrce w+rqyp 

fference between the' two experiments was 

owing to the time the i i ifi 'tyas in the air before the trial, 
and that is1 all the infiances the animal heat of the 6th 
wasabout 1 6 O .  colder thanthc \ y a t e ~  at the Curfacej and 

mal heat is at leait as yva 

aniinal lives, I conclude that the water a t  the bottom 

was as cold as 37. i .  P. 160. colder than at the furface. In 
a former voyage it was found by decilive experiment, 
that near the coiR in very hot weather the water at the 

bottom in 18 fJthoins was I L  degrecs colder" than a t  
the furfacc. 

e fluid in which tl 

Aiiotlrer reafoii to fuppofc that the water w a s  colder 

at bottom than the animal heat, was the great diRention 
of the coda founds when they were opened, although 
they h a d  fcnt out innumerable bubbles of air in the paf- 
hgc  up; the air, therefore, within the found, muR 
have been much more compreffed, (either by cold or the 

p w e r  of tlie animal) below, than abovc where it wag 
at  37. Several ffli that had been hauled up to the fur- 
fdce of the water, and then chopped lram the hook, 
{warn. light on the furface till they recovcred their riva- 

city, 

' See m y  JriUrnid Of a Vtlyaga with De&or Itranklin, in the XaOndOn 
P*btkct, Cnptnin 'rrurton. 
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city, although they loft much air in coming up ; the 
fpecific gravity was therefore much lefs than’ at bottom, 
and this was probably owing to the difierition of the 
found. That fifh rife and fink in the water, by this 
power of increafini and diminilhing their bulk, and 
confequently their fpecific ‘ gravity, ia  well known to 

naturalifis, but I was plcafed to fcc the truth of tliat 

fa& confirmed by thefe experiments. 

JONATHAN WILLIAMS, 



R E P 0 R T. 

BY DON CIPRIANO VIMLRCATI, 

Direnor of the Mur ine  Ac:ldemies of Spoin. 

‘ T H E  memoir of Jonathan Williams, on the ufe of the 

thermometer in the €ea, has bcen tranfinittcd to me, 
with his hfaj#y’s orders, that I fhould examine it, give 
my fentiments upon it, and obtain a correa tranflation 

of it, in cafe I fhould confider it ufcful-This I have 
faithfully executed, addinf: thereto an exaQ copy of 
the chart containing the route in which the author made 
his obfervations, leaving foine nanlcs of capes, iflands, 

&c. in the Englifli idiom, which appeared to me in 
moft general ufc, and giving to otliers, for a fimilar rea- 
fos, thofc which had firft been Spaniill, or permanently 
fixed or denominated in that language-and from the 
judgment I have formed on an attentive reading, 

I DO RJPOR?,  

That the experimentsof Williams are made fo minute, 
fo progreflivc, and regular, and fo malagous to thoie 
deducible from phyfical principles, univerbtly admitted, 
CWcerning the continued aoion of heat and the diftri- 
bution of it through all bodies, that they cannot but bc 

an 
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an additional {upport to navigation, a d  a happy accef- 
Gon to the progrels of the kiiown hydrography. 

That heat fpreads and paffis from one body to 3110- 

ther contiguous to it, feeking as far as ponible its equi- 
librium, is a fa& airerted by &the famous Boerhave, and 
fince confirriietl and acknowledged by all pbilofophers. 

In this ferde it is faid, that the coldeft body imbibes 
or abforbs a part of the hcht of that wFich is let's fo. 
This ditlribution is equal, if the bodies are perfe&kly 
homogeneous, and they transfer from the one to the 
other equal quantities of tbc matt,er qf beat* at r q u -  
]ar periods, until the equilibrium is obtained : Or, 
more flriQly fpeaking, there is a ccrtain acceleration of ' 
movement in it when pafling from onc body to anotlrcr ; 
but this cafe, except in fmall maris, is cither rare, or 
does not in fa& exiR in nature. Yet the effeQs of this 
matter and movement, approach iiearer to it, in pro- 

portion as the bodies in which i t  aRs are homogeneouo. 
With the heterogeneous, this difiributiori i u  not uni- 
form, and the aQion of the heat is flower, or accelc- 
rated in proportion to the impdiments which one body 
oppoCes*ta another. In  fmall bodies the difference is 
fcarcely perceivable. This is proved by the experiments 

o€ Mufchenbroek, tLulof'e edition from N 0. I 597 to 

1600 ;) 

. +  

I Cnloric. 
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IGoo;) in very great magis tipon the earth, fo? in- 
fiance, mountaim, or under the water, fuch as large 
banks, thc difference is very fenfible, the prop& wiih 
which this difiribution is made, bcing more Or-lefa flow; 
According to the various denfities, or other locul cir- 

cuni'ltances, though always drawing towards the cquit 
libiiLt 

The nbovenientioned Mufchcnbroek, No. I 602, giveg 

the two following obfcrvations, relative to the heat of 
the fca water, of which he treats very lightly, no doubt 
from the want of thc$faOts to fuppovt him, 
w a s  taken from Count Marfigli's hiitory 

which is, that the water of thc occan at the depth of 
720 feet poireires the fame degree of heat 
pheric air. The fecond is from Captain Henry, Ellis, 

of royal focicty of London, who in tllc Phil@pbi~ol 
r t ~ q i t a i ~ n r ,  V O ~ .  47, page 2 I 3, aflirins, that marine 

watcr from the fupcrficies to the deptli of 3900 feet 
gradually bccomcs more cold, more fult, and confG, 
qucntly hcavier ; but from this depth to that of 5346 
(as far as hc could crtcnd liis experiments) prcfcrvcd 

the fame dcgrcc of heat, that is 53". of Pahretiheit, being 
at rhe furfacc 84. AS ro the fir& quality of Iicat, 
~vhich is the prefent objeR, lct us compare this 
tion with the hypothefis of Williams, and with tllc gc- 
1icral principle, in orcIer to fee whether i t  coritirnis 
or cantradih  eithcr of them. 

B u t  

. 
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PUS btfore we go into this comparifbnj ir ap$cara tb  
ple proper, that Ellis’s obfervation may be fcen, with 
the circumltances at full length, here to give an extraa 
of a letter from him, iriferted in t h o 5  trat@&ns, dated 
7th of Jauary, 1751, and aJJreKid to thc celebrated 

“ longitude 25‘. 12”. well. I made feveral experiments 
‘( with the bucket fea- 

errnometer, modelled by Pah- 
*(’ renheit’s, confiru&ed by Mr. Bird, which was placed 
.(( in it, I difcovered t e-cold increafed regularly, 
41 in-proportion to th s, till it defcended to 3900 

w feet; from whetice the mercury in the thermometer 
came up a~ 53 degrees: and though I afterwards 

‘6 fuak it’to the depth of 534C fcct, rhat is ;I mile and 
66 feet; i t  came up no lower. The warmth of the 
water upon the furface, 2nd that of the air, was at 

that time, by the thermometer, 84 cfegrees. I doubt 
&%ut that the w‘ater whs a degree or two caldcr, 

the bucket, at the greateft depth, 
had acquired Come warmth, for 1 

water which came up in the bucket, 
nutes in the air (the time of wind- 

‘6 ing it up) the mercury rofc abovc 5 degrees.” Thufi 

far thc obfervatiorl of Ellie, and hc adds : ‘‘ This ex- 
periment 

r ,  
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I' pcritncnt which feemed at firit but mere food for CUI 

" rioGty, becaul'e, in the interim, .very ufeful tous+ 

Ily i t8  nicans we fupplied our cold bath, and cooled 
$6  our wiiie,s or'water at pleafure, which is vaRJy agrec- 
(' able to us in this burtiing.climate," He concludes; 

" I intend in our paKagc to the Weit Indies, to found 
cc a mile deeper than I h;we dp having a fqfficient 
G c  quantity of litie. But I caiinot attempt your m c t h d  
+' to find the depth of the kea, for want of  apparat\is,v 

T o  this letter, which Hales communicated to thc 
focicty, he addcd one from liiinfelf to the prefident, *in 
wliicli lie tlckribes thc conkrut3ion of the fca page ,  

ufeti in the experiments, arid fpeaks thus: " The bucket 
" Tea gauge which he (Ellis) mentions, and Cvhich I 
'' provided for hiin, to f;nd the different degrees of 
'' cooheis rind hltnels of the rea, at difTcrent depths, 

common houihold piil or bucket, with t w o  

" Ilei\ds in it, which heads had each a round Iiolc in 
" thc niiddle 11enr four inches diameter, which werc 
'I covered with valves, which open upwdrdu ; atid that 

tlley might both open and thut together, there was a 

" , fnnl l  iron rod fixed to the upper part of the lower 
" vnlvc, and 31: the other end, to the ntidur part of the 
" upper valve : fo that, as the bucket dcfcendcd, with 

" ed by the fdrce of the water which had by thgt 

" I I ~ C U ~ S  B f r e ~  pas'age through the bucket. 
H (' whurr 

' " was 

" its finking weight into tht fea, both the val Il-  

But ' 
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6' when the bucket was drawn up, then both rhc valves 
were hut ,  by the force of the water, at the uppei 

" part of the bucket: by which means the bucket was 
IC brought up full of the Ioweit water, to which it b:ld 
" dercended. When the bucket was drawn up, the 
kc holklar rh flopped witbtcork to keep the 
I' water in, when the valves were openud, to come a t  

r6 the thermometer, which being tied to an upright 
46 ftick, could readily b tinfall ut a 

*' lo& nail, which w e ~ t  into t tile 
ct ftick, which was fa'aitencd at its lower eitd iii the fime 

6' manner. But 

a fore the lower part of the thermometer is taken out 
of the water; e lk  it would im 

e different temperature of 
the bucket in a right pofition thcre are four 

t h e e  feet below cc cords fixed to it, which reach ab 
" it, to which the finking weight 

Thus far DoAor Hales. I have, out of coniplimeiit 
to the -ingenuity and 'fimplicity difcovcred in this inven- 
tion, digreffed for the purpofe of intrducing thcfr: 
e%ra&. 

Having now come to what may be deduced from tlie 

above obfervation, on Fomparing it with thofe of Willi- 

ams, as well as with the general principle of the coni- 
munica tion 
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munication of heat, thk following are the refult : The 
experitpent recited by Willi (appendix No. V,) is, 

ce $3 degrees of the 
c depth, by fopnding 

46 fathoms, the thermometer introduccd into the belly 
of a fifli indicated a h 

warmth of thc water 

between it  and that 

communicating itfelf morc flowly in proportion 

cool : from x)nc o 
ol both, arde at 46 fathoms deepl tlie differcncc of 
~5 degrees, with refpelft to the furface, and of 23'. 
with refpea to the air. But in theic differences arifc 
a notable divcrfity, compa 

1. The air and the fuperftcics of thc water were of 

ual degrees of warmth. 

2. Tl~c 3900 fect, which may be fuppofed t 
1)' GSQ fgtliorns, the difference of the fuperfic 

,degrees. 
d tlae greateik depth of &e wter was 31 

8: 
\ 
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3 .  From that to 5346 feet, or nearly 890 fathbmst. 
0 6  far as is afcertained by Ellis, thc'hcae was the fame, 

Notwithitanding, on examining the chcumflanccs, 
of.  both obfervations, 1 mect with 110 great dificulty in 
reconciling them ; and conceive, that thc varint 
be attributed to the fame caufcs, tlivcrfcly c 

hi that &Williams, tAe latitude was/tqb. 52'. north, 
and the,time, the I ith July, in which the atmofphere 
$8 Id& warm than at the end of fummer. T h a t  of Ellis, 
was in the middle of the torrid zonv, an0  thc time ;lot 

txprefsly determined; and though the date of his letter 
fr, the"& of January, which that  Iatit11dc i:; onc of 
the winter months, yet we collcR from the ufe made 
of the cold deep wat'rr for bathing and co~ditig liquors, 
ahat the feafon w a ~  exceedingly hot. This, together 
with the frequent equinoxial calms, and the confitlera- 
H e  part of thtr year during which the fun continues 

perpendicularly over thofe clim'ates, muft produce little 
or no difference in the circuniatnbient air atid thc fur= 
face of the water. 

And if in July, and in latitude 446. sz'. north, this 
difference was only 5 degrees, i t  is not extraordinary if 
i t  Ehould be inienfible near the line, 

Befidtxi, the difference in the fuperficics of the decp 
water, is from 15. to 16. in that of Williams, and 31* 

in 
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in t?nt of EiIig,  wliich i Ix double of the former, and. 
thc cl+xIlr of the latter fourteen t s' greater than in the 
obfemation of the otlier. I-Icnce it appcare-ehtt relult. 
ffiould be, that the cxcerccs of the cold prefme. n clue 
prnportiun to thnt of the dcpth. 111 fuch cafe the exctfs 

t han  in the other. The water utrder the linc, 3nd 
in the cicpth of 3y.30 feet, iiiitead of being at 53'. 

af FahresJheit, would Le 126'. under 
is 1260. coldcr than thdt iprodg 

t k  mixture of f i o w  nud f i r  ntiiotrinc ; aiid the mercury' 
(wcre it not prevciitcd from arriving at this depth from 
the water'ti being earliar gmverfe 
hartlea icc) n.ould mark that degree. But this point 
mig'it Lc cxpc€tcd whcnever there exiltcd a concurrence 
of all the other circuniRances ;--and if the waters OE 
the ocean were heated t g  the warmth of the atmof-' 

phew and the fun alone, then the diFulion of this hear 
would dccreafc in the water, in proportion to its depth, 
and iti fiigli latitudes and climates confiderably cold, 
the rea would always freeze in winter, not only on the 
fUt f3Ce ,  as in rivers, but in its whole depth: This 
being a necerary confequence of the general principle 
in this cafe. But fuch a cafe docs not exjit : BeCde, 
although one of the general caufes of the heat of tli9 
earth and of the water of the ocean, i s  the atlion of 

thc 
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the rsys of rhe fun, which crofs the atmofphcre, ther,e 
is doubtiefs another concurring with it, which is the 
ihtarnal heat of the globe, Cupported k y  fubterraneous 
Atps,.-and the principle of heat put in &ion, and vari- 

caufc, of which 
rhefe modified io an infinite variety of ways diffufe the 

gh every parr, and where 

thcrc remain congealed. 

Fn th5 cafe of which wc treat, 31 drgrccs of fitat, 

&minified from the furface to 3300 feet, i n  a latitude, 
in which, from the refpeEtive poiition of the fun, rhc 

3tmoiplAe and of tlie furface \Kbs very 

ry but little in the q u a l  afternativc 

ibiorb i t  and augment the cold, wae yery far diftant, 
ilccounts, nearly, for the dimitiution of 1 5  degrees in 
p latitude of 44'. 52)'. and &erein by the imall depth 
&e bottom abforbed a great part.. This diverhy of 

circadances rnanifeita, fufficientIy, that the ~ 0 1 d  muft 
augment in 46 fathoms or 276 fcet, in D proportion 

piany times greater tlun that t? which it nuginented in 

' 65" fathoms, or 3900 feat. 
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The difiiculty of czgilaini 
of the watek rrt 53O. fram 39s 

fomething finplar in it, i 
the thcrm6lneter cfic€iivel), falls to that depth ; nor 

nothing could be urged 

However, the above obfcivations do not 13 
experiincnts and hypotheGs d Willii\rlls. For when 

fereiit and proportionate to the influence of the f d o n  ; 
but the difference between thcm was refpeQiwly the 
Came in the fame latitude 

of Ellis's obfervation, in a Tea of great depth. 
rhie would be in Ceas interfperfcd with eminences, ban 
iflands and channels, or encompaffed by th 
the fame latitude, who could dccidc ut 

toke experience for p i d e  ? For the 
be groat to apply to tllis pafition of the globe that 

which has beeu obfcrPied in very diitint latitudes. 
Tor 

What 
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For the  fame reafon I do iiot f i m k  of the q p r r i -  
ments of Marligli, already cited, becnufe, they are not 
circumitantial, and not having in niy hands his Iiiltcn-y 
of the rea, I can form 110 conclufion upon them ; and 
what he does fay, if it be ain, is that it ncceRiirily 

hazard a conjcQure. 

Finally, from all that has teen tiid, thc d u l t  on the 
pemoir of Willi e application of thr 
thermometer, to happy accefion and 

811 additional aid, which, from the facility of its ufc, 
it  might be expediwt to promote, but being in its 
infancy, and hithdrto confined to experimcats madc on 
a contratled i d e ,  it would be proper to cxtcnd thcni 

to  other climes and feas, in order to pcrfett tlic fame, 
io f;lr as to notice the dcviationfi, and from them to 

form tables of thc reMts, together with rules ;mom.. 
modateil to the various fcafons of the globe. A fimilar 
p h i  was begun on the variation of the needle, whence 
to form charts, which might fcrve for determining, 
IIearly, the longitude by the known change. ‘This pro- 
jea,  however, being fupplied with advantage by other 
rncans, has been abandoned from the dcviations obkrv.. 
cd in the lines of variation. According to the idea of 
Williams, probably this ought fiat to have happcned. 
The facts obferved in a certnitl limit of fca, and lati- 

tude, will always be the fame, with thc fingle difference, 

e 

ariling only from the divcrGty of feafons. 
The 
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The celeftial obfervations, which give rhe pofition 
of the fhip, will never give the depth of the water or 
notice of approaching danger from an unknown CoaR. 
In fine, in a matter which is of fo much imporhnce 
to humanity, the light manifefie 

I 

(Signed) CIPRIANO VIMERCATI, 
#he Marine Acnddmict. 

I$Lg OF LEON, 29 

x 
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N the 15th of June l d k  Capt. William 

to, for the infpeEtion of the Anierican Pt~ilofophical 
Society. Ae they were not accompanied by any cxpla- 

ry memoir, 'I have ertr;l&ed from them whzt alotii 
rs from fea reckoning in general, and inclofe a 

thermometrical journal of the temperature of the atmof- 
phere and fea, which evidendyrrppears to be the objcQ 
of the communication. As it  was proper to thew that 

thefe obfervations were not imaginary, and had arifeii 
in the courfe of his voyages, Capt. Billings prefenlcd 
his whole journals, confiftiog of 73 pages in folio, with 

ail of a log book, which in original are depo- 
g the fociety'o papers." 

As 

The temperature uf the wakr was tried fevrral timer 
in this extra& it was tholight properonly to notice the imp 
a fucceffion of fimilitr iefultrr bsing thought unncdart.. 



Fy rheie journals it appears that in June, 17  
water on the coati wa 

at 70°. viz. 

Hence it may be concluded that although tlii 
ence of heat io more remarkable in winter than in hum- 
mer, yet ic is l'ufficient izt all times to guide navigators, 

ns, know the moment he is within the fircam, 

a 
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ence of that chain of banks which extends from the 
can .coat%, as the Re- 

farther to the eafiward. In 
November I 789, I found tly lame difference in Iat. 40. 
bJ long. 49. W, after failing in a direEtioq about NE 3 

and a line being drawn from the place ,where Cdptain 
Billings’s chmgc happened, to that where Dotlor 
Franklin’s thermometer fell, (in a dircfiion about ENE) 
would nearly interfe& thc placc whcrc I obferved the 
Came alteratipn i this’ is about tho fweep of the banks, 
known by frequent foundipg, as wili be found by con- 
fulting the heit charta,-J3y the caincidcnce of there 
three journals, at fo great a difiance of time, 3nd with- 

opt 

v 
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out any conneRion with each other, thio important 
fa& feems to be efiablified. miiplor dfiwcr 

ns t o  be all8 t&Jy t o  avo 

exaniining the kmpc~atuve f t h e j a .  

coafk. The fame uniformity appears 
in my journal on a voyage to England, page 23. 

CaptaihBillings dound tbh 

days before he made the land 
dually from 65, to 60". when die land appcared : This 
was i n  June. In November 
Englib coafk a gradual fall fro 
ftruck foundings. Here the diKerence bctween the fea 
and codk water was in both cafes the fame, though the 
heat of both varied with the fcclfon. 

by tile changes of his thermometer, but in this cafe thc 
difference was fmall; becaufc, owing to tbe climate 
and fize of there iflande, thc land cannot be fo cold a 

a northern continent naturally muff be. 
ulefulnefe of the 'thtmornetcr;. feeme to be ap 
the more dangerous fituations, and not to 
warm climates ; I fhould fuppofe, for ebrrious rearms, 

that 

Indee 
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that the changes would not be great about the 
fituited between h e  tropics. . The fliore of tllefc 
is gsncrally bold, and the land being very high, may be 
k e n  a t  a great dihncc .  The climate Is not fubjea to 
fogs, inow fitorms, iflands , lang nights,' &e, io 

are wore PS 
in a) there fccms to be but li 

€uch navigation. 

tude on the 35th ( 3 7 O .  470. N) that he was on the 17th 

coude, as far north as 3 9 O .  4. N, and as far four11 as 

; but it  ie to be re- 
t the& i s  a medikani in his thcrmometricd 

variations anfwering to the medium of his latitudc. 
Wlieri Iic was in 3 3 O .  /I.. the thermometer marked 750. 

apd whcn in 36". 26. i t  21fo markcd 75'. but when 
in 380. 12.  tt markcd 7,~". Now confidering that lie 

350.26. N. rt app g this time that his 

arm influence of tl 
, and that the ocean 
Iy be warmer than 

tJ)e fiream, there kerns to be a pcrfeeQ agreement be- 
meen theory and 
h e  thermometer i 

ith regard to the u 
veritig Ahe coude 

rent. 
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The mean rlici'e UQS 7 
the northward and C o u t h u d  thc tlierrnonieter ma&- 

ed 77. 

by a iudden fall in thc mercury cf 5' .  from noon to 

where he got foundings, before h 

in the middle of the occan ; fome arc faid to be utifer- 

t&n, others have been feen but once, and prelcrve the 
m'ames of their fuppofed difcoverers. Thefe fa&s are: 
geqerafly doubted, and by fame rnnritiers 
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. $$e,. and furely the number of mifling &ips juitifiee 
a conje6ure that iuch misfortunes have happened, and 
ought to influence every navigator to make accurate ob- 

~ fervations on the temperature of the fez during the 
whole of his voyage. 

A gentleman of undoubted veracity related 
fome ,time Gnce, the following fan, which I mcntion 

, on accpunt of it6 aptitude tr) this fubje€t. 

Q n  a vayage from the Weit-Indies to England, thc 

On Icav- finallveffel he was in, touched at  Bermuda. 
ing that ifland, having fine weather and a fino 
they failed along a ridge of rocks, feeing the 
very plainly all tlie time, till tlie ifland was out of fight 
in thi! place they fpoke a large ihip, thc Captain of 
which, had no idea of hie fituarion 8 lie had not noticcd 
the bottom, and was failing in full confidence of being 
far from danger, On being defired to look over the 
fide of his ihip, the wholc crew was in the utmoit con- 
iternation, and hove the k i p  too, with all her fails fct. 
He was foon informed of his true longitudc, and took 
P new departure. Had this Captain kept a thermome- 
trical journal he would not, probably, have been fo 
deceived, and had he at this time been in a gale of 
wind, his error might have been fatal. Every body in 
this city remembers the dreadful cataftrophe of the h i p  
Faithful Steward, which wa5 loit on this coalt., with 

near 
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known his fitwtion 
'have flood 'bff during thc night. UUL f e d c f s  of a 

would have given warning in time, and probably l i a k  

favcd thefc lives. 

The impre(lion fucli e ave made o mind, 
has induced inc t o  Lc thus particular, and I the inore 
readily do jufiice to the judicious example given to other 

h a t i o n s  of a marincr, ;Ire inore likely to be attended 
to by mariners, than any inflruliion given by a landf- 
man. I think befidcs, that the rnerit of Caprli 
ought to be rewardcd, by SL pubiication of h 
condull, t may enjoy the reputation t 

is jufily entitled. 

Captains, by Captain Billings, btcaufe b* 

I a m  with great rcfpefl, Sir, 
Your mok obedic~it and 

Mott humble Servant, 
JONATHAN WILLIAMS. 

Otrt oftbe Secretaries f t ibs  Ame&un Plriloliphicai S&&. 

IC A 
# 



62 M A 11 1 T I  M E  

A Thcrmmictrical Journal of the temperature of the atmofphcre and fer, 
on 3 paffagc fron! Philadelphin to Oporto, in thc Ship Apollo. 

DyCnptain WrL1,inllr BILLINUR.  

Dates. 
1791. 

June 6 

8 

-- 

IO 
I f  
12 

14 
15 

3 
4 
5 

July 2 

I'laccs in at Noon. 
'Time. ---_--- I I.at. N. 

2 1'. M. 
Sun fct. 
IO (1. hl.  
Naon. 37 
Ntroii. 31: 
Nom.  38 
Noon. 39 
Noon. a9 
Noon. 39 
Noon. 40 
Noon. 40 
Noon. 43 
2 1'. M. 
7 1'. M. 
8 A.M. 

Noon. 

18 
3 

51 
a 

I 1  
37 
16 
.c 
28 

Air. 

65 

7.5 
* I  

ti 

b;l 
71 

68 
68 
68 

Yatcr. 

61  
66 
66 
:o 
72 
7 7  
75 
7r 
6a  
6.5 
6.5 
64 
6.3 
63 
60 
s7 
J 5 

- 

No I'L3.  

Junc 6. Off Cape IIcrilopcn.--N. 11. 1 lic thcrmonlctrr i u  on Pdhrcn- 
Iieir'a fcalc itlid thc longitutle WCR from Loniinn. --'The days i~rc reckon- 
cd IO begin at  noon and to cnd at  the fuccccdirig nooii a;cording to thc 
ufage of navigators. 

Behg thc firk altcrittion ill the 11r.it of' thc 
watcr aftcr leaving the coaR, it is f q p r e t l  wc mcic t l  thc gulgh 
fiream. I'hc coitrfc is not acrah, but r.irhcr lrlung t h i h  curreiir, lonic- 
what diag~nally IIOWCVC.~. 

JUIIC 8-10 A. hf. 

June io-nooil. Tt is fuppofrt! w c  arc i:l tllc nlidtik d tho  (:uIpli bani. 

Jnnc I4-noon. 'I'hi9 fuutltlcn fdl l  of 9". i n  fuppcifccl co bc owing to thu 
influence of the hanks of Ncwfountllnnd which bcar about N. 

From the the 15th of June to tlic zd of Jdy, the variations in  thc hcnr 
of thc fca watcr do not excccd two dcgrec6, tlrcy need net tlicrcfore 
bc noticed. 

July 4. The watcr appears to h d V C  chungcd co1o:ir. 

July 5-7 1'. M. Land in fight, but frequently olil'ctircd Ly fog. 

July 6-8 A, M. I.and difiant ahout G ~cagucn.-Nnon, I.antl tlifiant 
about I I C J ~ U C S ,  being the high Lnd or Urignrrca Now. 

A 



Scpt. I 
2 

IO A . M .  
Noon. 
Noon. 
8 A.M. 
Noon. 
IO 1’. hf. 

NllOU. 
Noon. 
Noon. 
Nooil. 

i o  1’. M. 
Midnight 
Noos. 
Noon. 
2 1’. M. 
SUI1 f c t ,  
Sun rife, 
2 1’. *m. 
sua rct. 
IO X’. Ma 
Midniglit 

Naoo. 
10 1’. M. 
Noon. 
Noon. 
Noun. 
Noon, 
io P. M. 

Ngan. 
Noon 
Noon. 

Noon. 
Noc~tl. 
N 0011. 
Nolm. 
Noon. 
Noon. 
Nuon. 

xo 1’. M. 
Noon. 
Nooa. 

Midnight 

JO A.M. 

IO 13. M. 

I’liiccs ILL :\L huun. ------ 
Lat. N. I Long. W. -----.- 

I 
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Diligencc and Attention are tllc parents of good luck." 
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DIRECTIONS TO NAVIGATORS. 

- t c  

TAKE with you at hat% throe thcrmome 
fear of accidenra. Let them be kept it1 one pl 
days prcvious to your fa ihg ,  in order to  try their uni- 
formity, TIie platc tliould be of ivihy or mctnl, for 
wood will fwell at fea, and as the glafo tube will not 
yield, it is for this reafon very liable to brc 11 me- 
tal is tlle bcn. Let  the infrrument Lc fixed in :I iquarc 
metal box, the bottom of which, as high as the mark 30". 
flloultl be watcr tight, fo that in examining the drgrec 
of heat, tlic ball may be kept in thc warcr; the remain- 
der of the length (hould be open in front, with only two 

or t h e e  crofs bars to ward OR' a n y  accidental blow, likc 

the thcrmomctcr u r d  by brcwers. Fix one itlit 
hi fonie part of the hip in tllc fl~adi-, ;wl i n  o 

but  as much out of the wind, and i n  :is 

pofliblc. Tlic d t c r  pnrt  of oiic of the aft 

under the quarter rail m a y  wfivcr, if 110 bcttcr placc c a t  

bc fou11d. 

Let the kcorid infiruinent bc tiedtfy Dung with a ftiF- 

iicicncy of linc to allow it to tow in thc dcitl water of 

Put 
the \\dtc. 
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Put the third away f,ifely in your chelt, to be ready 
to hpply the place of either of the others. 

When you make your obfervatious, begin by noting 
the itate of the air from the inftrument on deck. Throw 
the other ou nbi ow, and let it  tow two 

or three minutes, then draw it up and examinc i t  thc 
inAant you can bring it to your eye, with the LallJiN in 
wafer, and note the degliee : s ie a ncrrierary precau- 

he mercury-will fo 1 when the thermome- 
t, efpccially if expokd ro any  wind. Whcn 

you examiiie the water at night take care not to heat 
ent by P cmdls which hould bc always in a 

lantern; do not touch the tube, nor Lrcathe upon it, 
while you examine i t ;  Ieafi you fliould communicatc 
heat by the touch, or take it away by cauthg an evapo- 
ration, which i6 the cCeL? of blowing tipon n wct tlicr- 

I 

mometer. 

Entleavour to m n l x  all your expcxinients in an uniform 
manner, do not t ry  the water one day uut of the c;lbiii 
windows, a k t h c r  over thc fide, or in a bucket; but 

kccp to o m  fitcatty rule; it is not fo inaterid which way 

you do it, as it is to do it always thc fame way.  If a 

bucket be ufcd Ict i t  totv long cn~iigli to take away 
its heat, for the cook may Ilavc. 1r:id it i d 1  of hot 

water. 
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Pay catihnt atteaion to the changes in the temper?,- 

e fa ,  (elpeciaily in cdln 
o w  thc alterations in the in- 

rn the fouthward if 

warmer ; and QS citciimitances may permit, you will do 
well to aiicertain it. 

Compmrc your ob * 
thofe mentioiled in the jourilals a1111 notcd on the chatr, 
and if you find any nee when in  the Lime Gtund 
tion, repeat your e f  nte, fo is to be fure that the 
error is not on your Gdc. 

ie nbr.pretrnded to give a 

Counts, from the few experiments that h;we 
it is prefumed. that the following will bc found near the 
trut 11. 

- .  
Ok.t l ,  CQAST $EUROPE, 

From the channel+oEEngland to the Tague it will %C 

generally found, that thc water over foundiiige is abaut 
T, thrcc 
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three degrees calder than at rea. And that flic firft fyap- 
tom of foundings is a t  a great d i l t h e  from the tatid, for 
the coaft (unlike that of Rmezca) approaches from' an 
imperceptible depth to foundings fo gradrially that i t  is 
not eafy to fay when you can 

M d c n  and verydecifive. 

As the banks deepcn betcveeir them and the coaff of 

1 again fall to the te 

6'1 nil1 fliow the weftern edge of the Grand bank, anti a 

further rife to the temperature of the deep .ocean with- 
deep water lvithin the bqnks. 

8 again to the teqperaturc of the 
foundings on the coaft of Nova 

An 

I ' 

'Scotia. 
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An importapt 
SaLIe is a litge bank.pf l i d  ,a 
heat readily from a hot fun and coniniunicatee it rapidly 
to the ihoals under wa upon the principle mentionsd 
is to laid-locked place If therefore you come too near 
that ifland in hot weather the thermometer will proba- 

rvations are well 
made, you need not be in danger, for you can by your 
meridian altitude, fliapc your courfc as far to the north- 

8 

- .  
ward or fouthward as"you choofc, 

On the coalt of New England off Cape Cod, the wa. 
ter out of foundings is 8'. a r  roo. warmer than in found- 
i n g ,  and in the [tream it iu about 8". wnrmcr Ail1 : So 

that in coming from the eafiward n fall of 8 degrees, 
will indiqate your leaving the fiream, and a further fall 
of 8 degrees, will indicate your being on foundings, 

On thc coiit from Cape Henlopen to 
the water out of foundinga is 5 degrees w 
foundings, 2nd in the fiream about 5 de 
itill: So that in corning from the eafiward a fa11 of 6 
degrees will indicate your leaving the fiream, and a 

further fall of 5 degrees will give notice of foundings. 

By this Cort of coinparifon a Navigator may readily 
nfcertain when hc leaves the itreana and enters on 

Coundings. 
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foundings. It is not prefumed to fpeak pofitively a i  to 

the dcgrees, except where it has been proved by’ex- 
ierimen t, 

A kort  time fincc, et with an excellent 

to conibine a knowledge of the fea with that of the 
atmofphcrc, and to ulate Navigators to make nu- 
merous and accurate 

CURRENTS, &c. 
As to the courfe of the fiream, i ts  cddg and other 

e Atlantic ocean, it is proper to quote the 
others, before concluGons are preiumed 
om the writer’s own obfcrvations. T a  

rhcfe in a clear point of view, arrows are made 011 

tlic chart ’Indicating the names of the obfervers. Thus 
thl arrowa L mark the currents dclcribed in the cx- 
trass of a journal kepj on board the Britith fiip of war 
&,liverpool, in the appendix, . I  page 35. The arrow8 T 
q a r k  the eddy within the Gulplr hream, mintioned by 

CiIPt. 
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incd note‘ A. The arrow8 

the Britifh f h i ~  of war Lion, 
and C j and the arrows M mark the currents 
Capt. Mackintofi; of the Englifh Eaft India company’s 

our attention to the trofiqal regions. 

The diurnal revolution of xbe globe, would 
caufe an apparent current of air fmin the enitward, if 

ther caufeS for the atinolphere not 

not exik io ilronglg in the torrid, PB in the teinperatc 
and frigid zones. But there confiantly 4 t s  a caufc 
of wind froin thc nbrth on one and from the 

the fun is ver. 
tical, owing to the rarifaeion of .. the air by heat, w h i c l ~  

’ thc 
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the air from the northern and fouthern regions is con- 
Aantly ruhirig in to fupply. It is a fa& well known to 
all Navigators, that the fouthern trade winds are corn- 
pored of fouthern and edtern breezes ; and the north- 

riorlhcrn and caltorrl 

fide of the before mentioned line. But at all timcs i t  

' cafe of a tornado blows between thefe points, exc 

or hurricane: Tliefe winds acc to Doaor Fra'nk- 
lin's otfcrvation8, force the water into the gulph of 
Florida, which iffuing thence round the cape and 
through the Bahama ifloads, make our Gulpli fiream. ~ 

This water io driven from the cafiward acrofs the 
Atlantic to the gulph of Florida, muR leave a vacancy 
for other watcr to be conitantly coming in to fupply i tk  

place. Do we not therefore find that the Cauthern 
currents marked by Sir Erafmus Gower, Capt. Mackin- 
toi l  and others, are a perfcEtly natural and infallible 
confequence of the foregoing theory. 

7 .  

It may not be amif's in this place to note the confiant 
current into the Mediterranean. Why, it may be alked, 
is there not a reflux from that rea upon the fame prin- 
ciple as we find a reflux from'the gulph of Florida ? 
This apparent phenomenon bccomee, from felf-evi- 
dent principles, a natural event, when we confider .the 

followiiig 
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following faQs. The climate of the Mediterranean kea 
hufi occafion great evaporation from itsafurface i the 
prevailing winds,.Erom the cauks infianced in the the- 

e winds, muit carry thiti ~ v a p  
gh lands, wliere it ferres to 

rainy feafons for wliich that country is $0 remarkable, 

waite, for that is the only great river in the whole of 
its foutliern and eaitern borders. The evaporation rhat 

y be direaed ea[tward and fouthwzrd, 

that oceqn, and hence tlicre is a co 

+gy into i t .  The ,gulph of Plorid 

Arcam fo much the fironger. 
L '  

Little need be faid about the eddy current, becauk 
every man who he6 rowed along ffiort in a river, or is 
in anyrcfpeff acquainted with the tides rnufi undcrfiarid 

it, I 



luch an eddy exiils in the Gulph firm 

re€tiun& as merid to thd common level : ‘wo have ilf&i&lr 

the t e rmina t ih  of the €wee 
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~dvan tage  we eon be iure of a favor'ibIe current either 
way, and a fmall veffel might make a aiort voyage 
from Halifax to Georgia, which is thought by fmia 
a longer one than to Europe. Suppoie you had 
the wind a-hcad all tlic way. Take your dcputurc  
a i d  h n d  for tIic fircam ; xi ioon as you find the water 
to increak in heat about half as much as you know if 
would when in the f i r e m  ; heave aboiit and ftand for 
thc coafi, you will icfallibly difcover tlic edge of found- 
i n p  by thc cooling of thc water ; tlictl Ltn~l l t  OK ag'iin, 
and fo on to the end of the voyage, wlieii i c  is almofi 
certain that the difiance would be run in a ffiorter time 
than if thcre werc no firearn ; for you would 1iave.a 

favorable infidc or eddy current, On the return paaigd, 
take your departure and run oif till you get into tlic 
liottcft watcr, wliicli will he the niiddle of the fircam, 
and l d k c  thc advantagc of its C U i T C l l t .  

Tlic following fat1 may fcrvc to illuftrate the pro- 
pricty of thcfc direltions : In June lafi tlic mail packet 
for Charleiton l i d  twenty- five dnya paifage in going, 
but returned in fevcn. Thc Captain accounted for this 
by having calms, or very light airs, and a northerly cur- 
rent. 'rhis was thc true cauic. He was in tfie inid& 
of the Ltream, where thcrc gcncrally are calms or light 

airs : The edges only, which come iii  coiitaa with cold- 
er regions, being tempeituous. After being in tlic lati- 
tude of Cape Hatteras, he found himfelf in h a t  of Cape 
Henry. The veffcl however, got there at laft ; and 
on thc return voyage the Captain ileered the fame 

&I cayxfc 
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coude back again, and with the tame light airs he 
performed the voyage in feven days. Had this Cap 
tain known the ufe of the thermometer, need he have 
been much loiiger in going than in coming ? 

A fafe coafiing trade is at all times an objeR for this 
country, but in war time the benefit is immenfc. W c  

might convey fupplies from one end to the other of our 
coaR, by keeping jufi on the edge of foundings, where 
(always knowing the true bearings and difiances of the 
land, which a foreign enemy might not know) our vef" 
fils c h l d  by fleering for the land, put an end to a chace 
which through fear of danger, an enemy would probably 
bo obliged to abandon. 

JONATHAN WILLIAM& 

'NOTES, 
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A. 8 

I J&tr,+? from Truttton’z Rc 
EqampIez. 

a THE direQion or courfe of the Florida Culph firearn 
may alfo be rclied *as I often tried its rate of going, 
by anchoring a b a calm (with a rope p a &  faft 
to an iron pot, the rope fwn 150 to 200 fathoms io 
Icngth, and the pot from 18 to 25 inches i n  diametcr, 
according to the fize of the boar) and heaving the log, 
whereby its rate of going was afcertaised, and found to 
be feldom lcfs than onc knot, and never more than two 
knots and a half pcr hour; that is to the northward of 
Cape Hatteras ; ,but to the Courhward and wefiwnrd of 
that Cape, i t  no doubt often runs much firoDger; and 
the newer fiho clianhel between Florida and the Bahamas, 
the fironger of courfe. The width of this fiream 4 haw 
fixed alfo, by trying the current; and, when opportu- 
nities offered, in pafling or repailing it, by making ob- 
fervations of the heavenly bodies : Add to which, I have 
been attentive in afcertainiiig the tempcrature of tha  
water, and comparing it with that of the air, as rccom- 



80 N O T E S .  

mended by that great philofopher, the late Dr. Rrank- 
1in.t The temperature of the air and water, without 
the ifream, is gcricrally about the f;lme; that is, thc 
difference feldom exceeds two or three degrees : Some- 
times the air is the warmeft ; at other times the water." 

" In  the itream, thc water is always much warlncr 

than the air: indced, I have known i t  tcn degrees 
warmer ; but fo Coon as you get within the firearn, the 
water bccomee colder than theair; and the mom fo, as 

you get on foundings, and approach the ffiore. If 
marincrs, who have not thc opportunity of determining 
their longitudc by celeltial obfervatione, will only pqrry 

with them a good thermometer, and try the tempera- 
ture of thc water, and compare it with that of the air 
every,two hours, they may always know when they 
come into, or g,o our of, the Gulph Itream : Indeed, 1 
always made a praklice, when ;It fca, of comparing the 
Temperature of the air and water daily, and often very 

frequently throughout the day during my voyage; 
whereby I immcdiatcly difcovcred a n y  thitig of a current 
that was going, and afterwards found its itretrgth and 
dirci;tion by obfervations for thc latitude and lotlgitudc. 
Jt  is ofthe utmoit cbnli-quencc, in maliing a pairage to 

and 

f The  rc;ldcrwill perceive by the fotcgoiny: ohfervations, that be$dr, 
the comyrrifon of thc trnipcruturc 01 the air, with that &he wager, it 
i, yroptx to cunipare the h e ~ t  ul the water in diffcrcnt places oae wicb 
rrrochrr. 
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and from Europc, to bc acquainted with this Gulph 
cream5 as by ‘keepinvg in it, wlien bound ealtward, 
YOU Ihorten your voyage ; and by avoiding it when re- 
turning to the weflward, you facilitate it incoticeivably ; 
fo much fo, that I havc frequently when bound frorrl 
Europe to this country, fpokc European hips, unac- 

banks of Newfoundlandt and bcen in port a very conii- 
derable time before them, by keeping out of tlic itream 
whereas they lengthened their pafiige by kecping in it. 
The general coude of the Gulph itrcani being marked 
on the chart, I would adrife thofe who make the north- 
ern pafiige from Europe, never to coinc ~ ~ c a r c r  the inner 
line of it by choice than I O  or 1 5  leagues ; and then the 
probability will be, that their paiT;ige will be offitled by 
the help of a counter ctirrcnt, which often runs within 
it. In coming off R voyage from the fouthward, be 
fure to iteer NW when approaching the Rraarn, if the 
wind will permit you, and continue that c o d e  until 
you arc within it, wlijch may be eafily known by the 
temperature of the water, as before mentioned. I have 
always confidered i t  of thc utrnoft confequence when 

bound in, to crofs the Gulph firenm as fpeedily as pof- 
fiblc, left I kauld be vifitcd by calms or advcrfe winds, 
and by that means drove far out of my way, which 
would prolong the voyage coniidcrably, efpecially in 
thc winter feafm” 

quainted with the itrength and extent e 

t 

B. 
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B. 

L< 

SIR Erafmus Gower obferved that all h ips  bow4 
from Europe for the ifland of Madeira, will difcover 

that their way is influenced by a currcnt or ret, from 
thc wefiern ocean into the bay, formed between Ufhant 
and Cape Finiitere, and into the Mediterranean ; and 

enable him to afcertain, fuch current fiould be cfii: 
mated- to iet SE about I r miles in 50 leagues?’ 

as well as hie abfervations in five vifits n 

C. 

JhtraL3jrroom Staunton’s XmboJjj Yo/. I, Btig, Ed. p .  88. 
Amer. Bd. p. 45. 

C< 

S I R  Erafinus Gower obfcrvcd in procecding to Te- 
neriffe a conftant currcnt retting t o  the fouthward, at the 
rate of a mile an hour, equal to 22 miles in thc difiancc 
between that ifland arid Madeira.” 

I 

‘( Captain Mackintolh of the Hindoilan, who had 
made twenty pardages in *this route, gcncrally experienced 
P current from the 39th dcgrcc of latitude to that of the 

Canaries, 



canaries. In this part of the ocean he formerly found 
from repeated and accurate obiervations, that this cur- 
rent fet 3 degrees 50 minutes d%. He found it 
firongefi oppofite to the enti siicc into the Mediterranean 
or itraits of Gibralter ; and in one voyage the current 
&as computed by  liis tjme keeper to ret about 40 miles 
a-day. This current inclines more foutherly as it 
npproaches the Canaries. kt firikes on the coait of Bar& 
h r y  and takes about Cape Bojrtdor, diEercnt and OPPO- 
fite ilireoiotis: ncar i i i  fliore otic parr running to tlie 
northward towards the Mediterranean, and the other 
to the fouthward along the coaIt towards the equator." 

13, 

&xir*ns ft.ott t  Kirauatl's EJhate (?s' the TentperaZiwe r0;f 
dffL>rent Latitrrdts. 

I 

t 6  WE may obferve, that the lieat and cold of diKereiit 
countries arc tranfmitted from one to the other by the 
mtdium oEt vvinde. HOW the air bf a cold country is 
determiiied to flow towards a warmer, i s  eafiiy under- 
ftood ; bur by what means warm air is determined to 
flow towards cold couatrieq is fornewhat difficult to 
explain. I fiall here mention three cauks that occur 
to me, wifhing for a fuller explanation from others," 

FirR, if a Rrong northerly wind prevails iu the 
direaion of the mexidiaii oppofte to London, as in 

the 
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the country bf the Tfchutfchi, in the eil tern cxttda 

mity of Afia, this current muit be lupplied by  air from 
the North Pole ; and this in its turn  by air fouth of the  
Pole in the direaion of the meridian of London.” 

. I  

(‘ 2dly. If from any traR in the upper regions of the  
atmofphere, two currerits of air flow in oppofit 

tions, as fometimes happens, the inferior a i r  being l ek  
comprefied, will become fpecificalIy lighter ; and cur- 

f a i r  in oppofite direRions to the upper currents, 

‘( 3clly. I conceive that when eaficrly and wefterlp 
winds meet with unequal force, one of them may be 

refleacd northwards.” 

(( SOME fituations are bcttcr fitytl to receivc or 
communicati: heat than other htuntions ; thus high and 
rnountainoue fituations being nearer to tlic fourcc of 
cold, mufi be colder than lowcr fituations ; and coun- 

tries covcrctl with woods, as thcy prevent the acccfs of 
the fun’s rays to the carrh, or to the lieaps of fnow 
which they may conccd, and prefent more numerow 

evaporating furfaces, muft be colder than open CQuntrie8, 
though Gruated in the fame latitude ; and fincc all trnas 

?f land prefent infinite varietiee of fituation, ui i i f~r in  rc- 

fults cannot here be cxpedtcd. It remains thcn, that  
we feck for 3 fiand;lrd lituation, with whofe tcmpera- 
ture in every latitude we may compare and appreciate 

the temperature of all other fituation!, in the fame lnti- 
tudes, 

I 



fitdcs, 011 water odp. Now die globe contains, pro- 
perly fpeaking, but twa great traCZs of water, or 
ticcan$ : - one, tho Atlantic, reparating Europe’ and 
the wcfcern fide of the old continent from Amcrica 
and the other, the Pacific, dividing A h  from America 5 

both of which I divide into north and Coutk, as they 
lie oti tbc northern or Couthern fide of 

‘‘ In this irnrncnfe traR of water X chofo that fi 
fur a ftandard, which recommends itfelf ~ o f i  be i ts 

nd freedom horn any but the moil perma* 
of alteration, viz. that part 

tic that lies betweeh tho 80th degree of 
the 45th of fouthern latitude, and extending weftttrards 
as far a9 the Gulph itream,* and ta within a few leagues 
of the c o d t  of America and all that part of the Paci- 
fic ocean, reaching from lat. 45’. N to lit. 4Ou. S, 
from the 20th to thc 275th degree of longitude, ea& 
of London, which i s  by far the greater part of the 
furface of the wliolc globe. Within this fjrcc it will 

nd that tlic meait ahnunl tett-rpcraturt is, as ex- 

hi the following table. I have added the rem- 
pbrature of latitudes beyond 80 degraes h~ the northern 
hernifplme, though not flriAly withy the hndard.” 

N “TRBL$ 
* Dr. Blugden, in an jugenious paper ia the Philofoph. Trhnf, for 

f$, 1101) lhewn that %he tcrnyhaturo of chi@ fir~om;Ll*‘ confklcrcrably 
greater than h t o f  thc udjuccnt part of the Adantie.+ 

t It tuaa brfbrr dfioutrpd by Dr. Franklift, Jt joumd OM board Df tho p81tR- 

filurnia ]’add, CakA ofiornt, In 1775, rndrn &iardffbi  Rdprfil ,  Cuplais 
fl36bt bl 1776. 
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P WITH refpeA to the aqnual turnperatuse, we may 
remark : XR. That within LO degree 
temperatures differ very little ; neit 
quch ,within &a degrees of the equator.” . *  

“ 2dV. The temperature of different ycnrs differ very 
r mpre and mote, littlc near tlic c 

a 

f! 3dly. I t  fcarce ever freezcs in latitudes under 350. 

unleis in very elevated fituations, and it fcarce ever 
daf higher ~ I U R  bo* 

I‘ &ly. Bctwccn 1atitudcF 350. and 60”. in places 
qdjacent t a$ it gensrally thaws when the fun’s 
altitude is 40’. atid feldom Legins to freeze, until &e 
(un’s mcridian altitude is below 40O.” 

IN every latitude, the incan temperature of the 
tnoqth of April, feems to approach very nearly, to the 
mean annual 1 m t  of that latitnude ; and, as far as heat 
depcnds on the a 

of every month, 
mt‘her, 2s thc fine of the fun’s nicaii altitude duriug that 

n of the iolar rays, the 
the mean altitude of tlic fun, or ’ 

X I  

8 %  

month,” 

f r  .€leiice tlic mean lieat of April, and the fines of 
the fun’a altitude being given, I find the mean 
N a y ,  by this analogy. As the fine of the fun’s nieaii 
altitude in ‘April, is to die mean heat of April, fo is 

the 
* g Vet. Coin. Petrob. 
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the Line of the fun% mean altitude in May, to thc 
mean heat of May. In this manner, I find rhe tern- 
Veratures of June, July and Ayguit : But this rulu 
would give the temperatures af the fucceeding months 
much too low ; becapfe, it does not comprehend the 

ruing to the atmofphere by corn- 
munication of the internal heat of the globe, which in 
every latitudc is nearly the fame, as the mean annua1 
heat of that latitude. Hence, the real tamperatare 
of &efc months, muit be lopkcd u p ~ n  q M srithmc- 
tical mean, tctween the aitronomical, and terrefiriaj 
heats. Thus, in ]at, 5 1% the aitronomical heat of the 
month of September, is 449. 6& and the mean. annun 
a1 heat is 52”. 4 ; therefore, the real mean heat of thiq 

month, fhould be 44’6 Sa4’ == 48,4, wliich is pore 
conformable to obfcrvation.” 

‘ I  i t  may indeed be faid, that not only the fun’s al tb  
tudc in every month, but alfo the duration of its light 
over the horizon, fhould be taGn into coritideration. 
find, without doubt, this, and fome other circum- 
ftatices taken into account by Mr. De Mairan,‘ fliou14 
9ot have been omitted by me, if all the circumfiancq 
produQive of cold, could all0 be fubjettcd to calcula- 
tion j but ibme,of thefe q n  110 way be efiirnated ; for 
itiflance, the cold protluGed by evaporation : thercfore, 
by way of conipenf~tjon, fome of tliofe produ&tive of 
heat, fliould alfo bc omittcd ; and in et?ii@, the a p  
proxiination of tlie Falcu)atedt to the real heat, is 

nluch 

< 
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Fuch  greatcr when this element ,'bS kft O U ~  

temperatuse of 3 u  
fiance, is ~ O O . . ;  whereas, in fa 
June, in London, i s  ofily 63, 11 

pven at  Paris, lat. 48'. so'. EIowever, after going 
through 9 tedious calculation, I Itill found the refults 
to agree bat ill wirh obfcrvcltion 5 

snfuing table, is not to be looke 
from fixed principles, hut rather 
ples, and partly froin what appeared to me, after 
fiuilying a'vaflaty of fea jout~ds, moa 
pbfervation. And, as a table of tfic 

temperature6 of different latitudes at fea, can never be 
onj I Ratter myfclf tlia 

gs this, made as correiEt, as the nature 
allow, may in fome ineafure fupply its place." 

Thus the 

(c 8rcm tbir 1ab1c we m q  learn, 
tit. To firrd thc meail heat of the firit, aid Lilt half 
any month." 

earl. b e t k r t  the Randard heat of a* 

month, and the Itandarc1 heat of the fucceeding ; this. 
wig be themcan of the lafk fiftfcn days of the 
ing,- aqdtlie firR fout$pzy or fifteotl day8 of 
wcding month." 

a1 extmmcs whether of heats 

rr Find 
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cfi Find the difkrence of tile monthly and annual 
‘ tcmperatureo; this difference added to the monthly t 

perarure, givls the temperature of the lrotteit day, 
is ufually found in any month j or being Jubtralfled 
gives the coldeft day, ufually obferved within the 

the temperaturc oE January 3 6 O .  thc differenv is r(i, 
conleqrrentlp the warmeit day in Janua 
&e coldcit zoo.” 

ateit cold within the twenty-four hours, 
generally happens half an hour before fun rife, jn all 

the afternoon; between ht. 45’. and 350. at twg 
o’clock ; between lat. 35O. ,and 250. at 

and between lat. 25’. and the equator, at onc‘o’clock.” 

c difference between the heat of d;w 
and nighr, is not fo great a8 on lind, particularly it! 

low latitudes.” 

6 The  coldeft westlicr in all climates, generally 
ut the middle of January, and the 
ugh, aRrononiically fpeaking, the greateit 
be felt at the latter end of December, a m i  

the grcattcfi heat in the latter cnd of June i but the 
mrth requires iome time to take, or to l o k  the influ- 
ence of the fun, in the idme inanncr as the fea with 
refpea to tides, does that of the moon.” 

(6 T A B L E  
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T&PERATUR$ OB THE SEA. 

pr. k. 

0 

h e a t  at the Depth. 
Surfarc. Feet. 

3 6 O  502 
' 37" 540 

4 4 O  558 
46" 420 
47" 1$6Q 
48" 12610 
$aQ 846 
64" 

Hat, 

39 
39 
40 
44 

5 8  f 
53 r 

* Phd. Tr, i f lo ,  p. 39. 

+ 2 Ucrgm. Erdc Kugcl, p, 119. 
4 Phil. Tr. 175%# p.213. 

t 6  But Lord Mulgrave found the temperattire of the 
fea, at great depths, in high latitudes, much colder 
he docs not indeed mention, the temperature of the 
firface, but it is prefumed, it did not differ much from 
that of rhe air 8 perhapa the rcafon was, that the 
newly melted ice, had then dcfcended, though the firR 
experiment cannot be explained, even on that hypo- 
thefis. 

Lat, N. Heat of Air. Depth, Heat uf thc Sea. 

67" June 20 4895 4680 26" 
78" . 30 4on15 708 31' 
69' Aug. 3,t s 9 O . s  4038 32" 

Obfervatione 
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Obfervations of Mefis. Wales and Bayley. 

Lat. 
Depth. Heat of 

Air. Sorface. Fret. thesea. 

0 Scpt. 5 75".5 74'' 5 1 0  66" 
24,, s 26 72'l.; 70'' 480 70" 
34,.44' 00. 1 1  C;o".s 59" 600 57" 

Obiervations of Mr. Bladh.# 
57"N Jan. 8 46 37" 6 40' 

IO 43".6 43".6 50 4 3 O . 6  
20 4 7 O  40' I I O  5i".5 ,55".40 

39O.3P 28 53'' 59" 110 59" 
2 O . 5 5  Feb. 25 81"  81'' 5 8  8 1 "  
2'30 26 83" 84".5 I i o  81"" 

1 Suenh. Handling. 1 7 8 ~ .  

E. 

I N  the foregoing extra& it is i d i d  that in lat. 670. at 
the depth of 4680 feet, Lord Mulgrave found the ;em. 
perature of thc fea water at 2Go. which is 6O. helow the 

freezing point. 'This is a feeming contradiOioil. But 
it  may be confitlercd that 320. is the point of the flight- 
eft congellation in river water. Sea water freezes with 
more difficulty becaufe the h l t  muit firit be kparated, 
€or a t  the furface all ice is frcfi. 

T h e  JlypGthefis intimated in the introduRion to this 
work proceeds upon the principle, that although the ice 

formrd at the furface of  the fcc? is always frcfli, yet a 

degrce 
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degtee of cold may happen which would makefilt ice; 
o;, in other words, a degree of cold may occur which 
would precipitatc the fait, and combine it witlr 
ice. W e  know that the Academicians at Peterf- 

burg, in 1759, by means of how and nitre reduced 
the mercury in a thermometer to a folid itate, which 
bore the comprefilon of the hammer. What fluid 
could refiR congellation longer than mercury ? Hence, 
by the conjcQure that the bottom of the fen is ice, it  

is intended to convey an idea of rnucli colder ice, thau 
fuch as our winters produce. - .::t Q.-- 

I?. 
METHOD of compiring Falirenheit’s thermometer 
with t h a t  of Reaumer, fo tha t  either inRrument may 
anfwer for nautical ufc. 

N. B. The freezing point by Fahrenheit’s fcalc is 
320. by Remmer’s it is 0. 

&t requires nine degrees on Fahrenlieit’s fcde to make 
four on Reaumer’s, therefore to graduate an infirument 
according to both, obferve this rule : 

. , 

From any givcn degree of Fahrenheit deduR the 
freezing point 320. thcn divide the remainder by nine, 
and afterwards multiply this ninth part or quotient by 
four and the anfwcr will be degrees according to Reau- 
mer. 

To 
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7‘ t-cve$ t h  opsmtion-Diuide any given degree o# 

Remmer by f a w  ahd multiply the quotient or fourth 
part by nine, to the @rodu& add 31 . the freezing poinL 
and the a n h e r  will be degrees act6rding to Fahrenheit; 

EX A aA P LB. 
‘fake Fahrenheit’s degree of - - - - - - 122b 

32 

90. 

D e b o  the freezing point, - - - - - - - 
Divide this by nine, - - - - - - - - - 
Quotient, - - J - - - - - - - - - tU 
Multiply this+th part by - - - - - - - 

- 
A 

4 

An equivalent degree of heat by Reaurntr, 40 
7 

- 
REV E RSE.  

Take Reaumet’s degree of - - - - - - - 4QU 
Divide this by 4, - 
Multiply this ;th part by 

Add the freezing point, 

Qu_otient, I - - - - A - - - A - ., - 10 - - - c - - - 9 - 
- 9B ProduQ, - - - - - - - - - - - - I - - - - - - - .. 32 
7 

An equivalent degree of heat by Fahrenheit, I 220 - 
-43 a@--- 

Z R R A T A ,  
Tntroduff ion, page IO, line ad, for 

Page 48, line 18, for 
Page 53, line 6, for 

at 32O. and huQ nor, 
that be ice 2’’ read brlbvr 6z0. and may nor that be ice ? 

unobierved,” read unobjwred. 
prrpendiaularly” read w t i d  
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The foregoing part of this work was printed before 
any communication could be made to Cap. Truxroa 
on the fubjeo; and the whole was rent to prefs 
before the letter, of which the following is an extta&t, 

came to band. 

4s experiment is the only proper tcft of \dcfulnds, and 
as the opinion of R well known nautical charaEter 
is more likely to infpire confidence among naVigr- 
tors than any thing the writer himfelf could IBy ; the 
motive for adding this pofifcript becomes too Rrong 
to Le refifled. 

--...I- 

Extra& of a Letter from THOMAS TUWXTON, Efq, 
to J O N A T H A N  WILLIAMS. 

*a Pcrlb Amboy, I zth Jug. 1799. 

f{ FOUR pirllicatiori wili be f i f l  t o  navigation, bj  

rendering j a  voyages firurr, f @ r  Ieyond*wlut w e t i  you your- 
fiy will imnirdiatcly ciilculatt, for I have proved tbe utility 
of the tborniowetrr wry f t t n  Jnce tuwcfiiicd tog61&r, wot 

$y in cro#ng ( 3 r d  rt-p@rig the CtrlpBJl'rratn that runt 

dong our coaJs, but iir thc Bthiopean, M i a n ,  Arnbian and 

Chi@ fitis, guIpb of Bengal, gdph  of S a m ,  the various 

JvnitJ in the PnJtrti ywrld, ptid iti many othtr pbrts O$ ibe 
glok. 



st It will be found a moJt ealuable in/trumcnt it) ik 
hands of mariners, atid particularly fo t o  t h f e  who are un- 

acgu fiin fed with aJ?ronomical o&rvations, arid calculations 
for d~termiriitig the longitude a t j a  ; th fe  particulariyJartd 
in treed ofaJ;mple method of afiertaiiiing their approach to, 

or d$utice f rom the coaJ, eJpecially in the winter j a j n  ; 
f o r  i b  ir then that paJager are $ten prolonged, and J~ips 
blown of the may, by hard weJlrrlj winds, and veJcls 

beitrg in the Gulp6 Jream, without iis bekg known; o n  

which account they are $ten hove too, Sy tbe C4aptairr’sJ;lp- 
p ~ t a g  thpmfelves near t o  tbe conJ, when thcy are very far 

of, and by thjr mearir javorable Spirts cf w i d  nuc /$ : 
On the ofher baridj%$s are $ten CAJ on  [be cot# by/;i/iiig 
in the eddy of theJrt.atn, which caujs them t o  out-rrrn ibeir 
common reckoning : Every yrar p r o h e s  tiew proofJ of id  fc 

fans ,  nttd of the calamities iticiderit thrtto.” 

bhould ~a frcond edition appear proper, it is 
hoped that the writer will have i t  in his power to add 
not only there communications, but the experiments of 

many other Navigators. With this view, atid in the 

mean time to prevcnt erroneous editions, the copy- 

right to this work is fecured according to law. 

J. W. 
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DISTRICT OF PENNSYLVANIA--TO quit 

3 6 ~  it remeittiweb, THAT 011 ti1c nintli day 
of Augufl, in the twenty-fourth year of the Indepen- 
dence of the United State! of America, JONATHAN 
WILLIAMS, of the faid difiritt hath depofited in thio 
office the title of a book, the right whereof hc claims 
as AUTI-IOR, in the words following, t o  wit:- 

<< T I l E R M O M E T R I C A L  NAVIGATION. 
“ Being a Jries of experitnetits and obSfrvniions, tctiding 

to prove, that by aficrtaitiitig the relative beat ofthefia 
(< water from time t o  time, the p @ i p  0s a J Q  tBrori,$i 
Cc the GulphJream, ntrd from deep water itrio Joundhgf, 

may be d@ozrercd ira time i o  nvoid danger, although 

(c (owing io tempeJfrious wrather) it ?nay Be impoJbZe to  

(( heave the lead or overvc the heavenlylodies. ExtraE?ed 

from tbe American PbiloSajppbica/ Trat@?iotts, voi. a 
With additions ntrd improvenients.- 
1‘ God h e l p  tlicni that hclp thcrufclvcs.” 

a f.$ 3. 
‘ 

‘( Poor Ricbod.” 

In conformity to tlic aQ of thc congrefs of tllc 
United States, intitulcrl (( An A& for tlic cncournge- 
mcnt of learning by fecuring the copies of maps, chnrts 
and books to the authors and proprietors of fuch copies 
during the timcs therein incntioned.” 

D. CALDWELL, 
CIwk of thc dflrii? of Pcrififvanin. 


