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The HorIzontal DIstrIbutIon of Temperatures AndSB.1Inltles

W.B.Bal1ey,W.TemplemanandR.P.Hunt

nortl'lto the Bay of Fundy in the south. The waters lyIng over the

continental nhelt ar.d In the adjacent parts of theAtlant!cOcean

arc £:lxtreme11 vHI"led In theIr temperature and salinitycharaetdrIs-

tics. These 'l18.t~rs are of partioular interest and Import8r.~e to

the varIous fisherias that are carrIed on ofr t.he CanadIan Atlantlc

Oce~mographic research has been cArried out over the entire

areafItomtlmetotlme. No attempts have been made to deal with

the area RS an oceRnogrAphlcunltbecR.use of Its sIze and the

lack of resources for suchan arnbitlous program. However, sInce

1950,therl'Oh8[qbeenasufficlentnumberoforp;anlzAtionscarrying

out oceanogrRphlc resegrch In the area during the summer months,

thatafullsctllesttrveylsApproxlmatedforthemonthofAugust.

Commenclngln19S0,theAtlantlcOceanograPhlcGrouphas

carried out seasonal oceanographIc surveys of the waters nthe

BRyofFundy,theScotlanShelf,andtheGulfofSt.Lawrence.

During the sameper'!od, oceanographlcobservatlons"eremade In

the Labrador and Grand Banks regIons by the staff of the New-

fOliudlnd Fl!'helles Ressarch Statlon'1t St.John's. The



Relatively goed cover~~e Is provided by these two progrqm'l, with

theuseofdatacollectedbyvarlousUnltedStatel!lsndCanadlan

SuffIcIent datq were collected durIng the month of August

Ineachoftheyears1950,195l,e.nd1952,topermlttheconstruc­

tionofcbartslllustratlng;thedIstrlbutlonoftemperatureand

salInIty at tbree levels {0,50, andlOOm9tres) fortheyel'trs

1950 and 1952, end of tel!lperatures elonefor195l.

The data files of the Atlantic Oceanogrephic Group ~ontain

all publ1.hed dat~ocollected in the area north of the 40 parallel

and west of the 43 merIdIan, as well as that collected by

CanadIan organlze.tlons and tbat receIved tbrough co-operatIve

exchanEZ;8wIthUnltedStlltesp:gencles.

belolt',alldata collected in the area between the lAstlt'eek of

JulYRndtheftrstweekofSeptember1n1950,195l,and1952,,,ere

used. The ch,qrts arebaspd prlncipallyon the data collected by

the Atlllntic OceanoFTaphlc Groupllnd the Newfoundland Flsherle s

ResoarchStAtlon. Theremainderof'thedatRwasusedtofll11n

$Z;RPS, and to add further details. Unfort..unately,the1951

stmu:1sr survey of the AtlantIc OceanogrRphlc Group WAS not.. carried

out at a timewhIchw8.S 9uItaoleforuse In thIs work, makIng the

salinity dIstribution too scanty for presentation for that ye~r.

Suff1clentaddltlonsltemperaturedat8exlsted,however,for-the

sectlon!JontheLAbrAdorColllstwerenotoccupledbytheNewfoundland



StRtion1ne1ther1951or1952,butthelackofdata"a.part1ally

by ves~els of the Internatlonpl Ice Patrol, the CanAdian Hydro­

grapncServlce, theU.S.HydrographicOrflce, tbe Woods Hole

Ocesnop:raphlclnstltutlon,theU.S.CoastGuard,'CheFlsherles

Rese~rch Board of Canada, and the Defence Re~earch Board of CanAda.

The Intere~t and co-c"::leratloD of these organizations Is gratefully

I.J.lmer~J Clrculatl(Jn of Canllldl&n Atlantic WAters

The general cIrculatIon of waters In the CanadIAn AtlantIc

Is "ell known, but 1s not de~lt with In anyone treatise. ThUS,

It Is of Interest totrftce theve.rlous waters as they move from

In the vIcInIty of DavIs StraIt, the Labrador Current Is

Greenland Current. The BaffIn Currentcarrlesfrlg1dwater

ytlthtemperatures8.s101't'es whIle the wsnner West Green-

land Current carries waters witb temperatures ss hIgh ss 6.0C.

(SmHh,Soul.,RndMoBby,193'1).

The LabrAdor Current bJls been described (Iselin, 1927) as

" eold water streAm "hieh flows ~outhward over the continental

shelf InsIde of tbecompara'Clvelymotlonles8homogeneou8msss

o~ NOI"tb Atl~ntlc water. As compA.red wIth the mBoin body of

water In the LabNtde;r Sen, the Current 18 ch8.rncterized by Its

loW' 8811:~1 ty And t~",pera tOJre.



greater volume of the coldwater and Is confIned to the con-

tlnentelshelf. TblsstreamentersHudsonStrRltontheBaffln

LandsldepndflowsasfarasBlgIslandbeforeltrecurvessouth­

ward tomlxwlth the waters flowIng out of Hudson Bay, and flows

outpsstCspeCb1dley(Sm1th,SouleAndMosby,1937). The

orfsborestream, wbicb contaIns 1J8ters that are characterIstIc of

the warmer West Greenland Current, tends !hore"ard neAr themouth

ofHudsonStralt,butdoesnotenter,andcontlnuestoflow

southward over the contInental slope (Smlth, Soule RndMosby,

1937). Contlnulngdownthe cOllst, the Labrador Current follows

aneasyslnuous course whIch eXhibIts two mRjor bends, the one

betweenC8peHarrlganandCepeHarrlson,Labrador,andtheother

between Cape Bauld and Funk Island, Newroundland (Smlth,Sou1e,

andMosby,1937).

waterlRyerspreventlngthepenetratlonofsolArheatbycon-

vectlon. OnreachlngthevlclnltyofBelleIsleStralt,water

.from the Inshore stream Is carrIed, at tImes, through Belle

IsleStra1t1ntotheGulfofSt.Lawrence(BAneyandHAchey.

1950). Here too, at tImes, the Gulrot St. Lawrenc8waters

movingoutwardsiong the southern sIde ot Belle Isle StraIt

SouthwardtromBelleIsleStralt,theLabrilldorCurrentmeets

John's, and Is splIt, the slopebranchcontlnulngdownthe



essternedgeof'theGrAndBsnks,wh11eanlnshorebranchfolloW5

the AvnlonCbsnnel past C1\peRace {SmIth, Soulo, and Wosby, 1937).

The of'fshorebranch, as It proceeds along the edge of the Grand

BRnks,ll1constantl,.belngtu::-nedlnenortheaetarlydirectlon

~o thFtt by the time the current has reached the tRll of the Grand

Bankspracticallyalloflthssbeenturnede!lstward,joiningthe

AtlantIc Current. Small amounts or L"brador Current water may at

tImes P8SSwestward a.longthecontinenta.lslopetromtheta11of

the Grllnd Banks (Smlth,Sou1esndMosby, 1937).

the Avalon Channel past Cape Race, In general, reaches 8S far as

the vIcInIty of St. PIerre Bank before losIng its arctIc charac-

terlstIos, and, at tImes, It may reach Into the Gulf of St.

Lllwrenceas an arctIc current. ThIs Idea of the generalciroula-

ticnalong the south coast of Newfoundland was put forth by

Bjerkan(1919),andhqsslncebeensubstantlated,lnpart,from

time to tIme, by varIous oC8anogrllph1cobsarvAtlons.

IntheGulfofSt.Lawrence,thewatersthtentervlaCape

Rayfrorn the eFlstaredef'loctod to the northeast and flo1falong

the west cORst of Newfoundland. OnreRchlng the heed of tha

deep EsqulmAn Cbannel, part of thleflo" Ie deflected towards the

north shore of the Gulf by Mecatina Bank, lrhI1e the remaInder

contInues northwards to enter Into the cIrculAtIon of Belle Isle

3trait. Investlg'ltionshave shownthlilt the circulatIon In

BelleIsleStraltccnslstsof\'a)aprogr-esslvelnwardmovement

oftabl"'adorcoAstalwa'taronthenorthslde,and(b)aprogress!ve

out1fsrdn;.ovementofGulf of St. LAlt'l"enCe water on the southsIde,



accompBnled,attlmes,by(c)adomlnAntoutwJirdflo1t'ofGulf

waters (Buntsmen,BeneYAndBechey,19S4),or(d)edomlnent

Inflow of LabrJldorco'!stalwater (Da1t'son, 1907). Along the

northshoreoftheGulf,therelss1t'est1t'arddrlftofRtypeof

water wblchmayhave had Its orIgIn north of Belle Isle StraIt.

Inanyevent,partofthenortheastwardflowalongth81t'est

coast of Newfoundland Is deflected to the Quebec shore by

ltecatina Bank and rounds C'lpeWblttle to enter Jacques CartIer

Pas~age•

In Jacques CB.l'tler Passage the water movements are maInly

and flows westward along the southcOBst otthe Island to enter

Into the general cIrculatIon of the St. Lawrence RIver.

InGaspePAssap;ebetweenAntlcostlIslAndandtheGaspe

Peninsula,therelsasteadymovementof watertothesoutheast

In the form of the Gaspe Currento Thls current Is very strong

and Its effect can be seen and feltformRnymlles from the Gaspe

Coast. ItkeepswelltotheGaspe Penlnsulabutlos8sacon-

slderableamount o:f Its veloclty on passIng Into the shallows of

the southern portIon of the Gulf. The waters in this southern

Gulf area form 8. general e~st1t'ard flow which works to1t'ard Cabot

StraIt, 1t'here the maIn efflux from the Gulf of St. L8wrence

O....on(1913)he.de.crlbedtheeffluxoftheGulfofSt.

Lawrence throughCsbot StrRltBs theCRpe Breton Current, and as

belnga steady current flowlng to the southeast. The1t'aters



borne by the Cape Breton Current on passing through Cabot Strait

round Cape Breton Island and flow onto the Scotian Shelf. These

watershRvebeen shown to spread out over the shallow Scotian

Shelfandformama.1or constituent of thew'lters found In this

area (McLellan, 1954). OntheScotlanShelf,thereis,bowever,

consumption of the Gulf of St. Lawrence water through mixing so

that tha Gulf waterhBs lost its or1g1Ml character1sticsbythe

time Itreaches Cape Sable at the western end of the Shelf. At

the southern end of the Scotian Shelf, there Is, at tlmss8

strong Influence from the slope water found lying between tha

edge of the continental shelf and the northern edge of the Gulf

Stream. Hachey(1953)hasdescr1bedan1ncurs1onofslopewater

wh1chtookplace1nthewinterof1949. In the Bay of Fundy, the

waters exhibit a general cyclonic circulation with an Inwardmove­

ment along the coast of Nova Scotia from the Cape Sable Ares and

an inward movement fromfurtheroffsbore in the Gulf of Maine,

and an outward movement along the coast of New Brunswick. The

Inwl\rdmovement constantly loses water to tbeNewBrunswlckslde

a~ It progresses toward the head of the bay. On the New Bruns­

wick side, the movement Is w8stward where the waters fran the

rivers are joined by the waters from the Nova Scotia side to flow

out to the eAst of Grand Man,:tn Into the Gulf of Maine. A

dom1nantfeature1nthehydrograph1ccond1t1onsoftheBayof

Fundy Ie the effect oftbe strong tides. TldalstlrrlngcBuses

the wat~l's to become progressively mixed, as they proceed into

the boy so that by the time they reach the head of the bay they

are thorouFhlymlxed and are homogeneous 8.S to temperature ond



sallnlty(HacheyandBallay,1952).

IntheGulfofMAlne,thewatersshowanantlclockwlse

movementwhicbtakeslnthemlxedwatersfromtheBayofFundy

alongtbe coast of MaIne. Tbe outflow from the Bay of Fundy

follows along the northern shore of the Gulfmlxlngwltb the rIver

dIscharges on Its Inshore sIde qnd wIth central Gulf of MaIne water s

on the other. Part of thes6watersflows out past Cape Cod whIle

the remaInder follows the Inshore edge of Georges Bank towards

Nov8.Scotla. OnreAcblng tbe FundlF1nChannel, part of the waters

dIsgorges around tbe northern edge of the Bankwbl1e the remaInder

Is entraIned by the Inflow that rounds th8 southern tIp of NOV8

Scotla on its passaga Into the Bay of Fundy (Blga1ow, 1927).

TheGulfStreamSystem,whlch,wlththeLabradorCurrent,

constItutes the maIn features of thecirculAtlon system of the

waters of theWesternNorthAtlRntlc,ma.yberecognlzedoff the

Atlantloseaboardbyitscomparatlve1yhlghtamparature. Off

Ha1Ifex, the northern edge of the stream maybe wIthIn 230 neutica1

miles (425km.) of the coest and as fAr away as 420nautlcalmlles

(7BOkm.l. Itsmaandarlngs, as shown by chRnglngpos1tlon of Its

northern edge, have an IndIrect effect on the waters between It

andthecoastduetotheadJustmentslnthewatermassesthEttare

associated'withtheseshlftingpositions. GulfStrs81!1water

breaking away rrom the ayatem, and carryIng wIth It many forms of

mqrlne lIfe assocl.llted wIth more tropIcal waters, 8relncorpor-

ated In thew8termasses close to the COA.st:!J, and thus dIrectly

effect the cbar8cterIstlcs of theaewaters. It is, however,

In the area of the confluence of the Labrador Current and the

Gulf Stres.m in the 8rea southwest of the Gr,:md Banks, and to the



westward, th~t lA.rge :scale mixing processes occur which provide

a type of "slope water" that contributes largely to thechllre.c­

terlsticwatersth'itlllreincontactwiththecontinente.lshelf,

andpeetrat8&tgrsaterdepthsevenintotheGulfofSt.Le.wrence.

These "slope waters" hav8 a profound Influence on the waters on

the Scotian Shelf, both Indirectly through grAdulJ.l mIxIng proces ses,

and dIrectly when Incursions of these slope waters upon the Shelf

TemperahreDlstrll,utlon August 1950

Most of the major ocean currents in the ares are recognIzable

rromthe.urfacetemperaturedlstrlbutlon(f1!1ure2J. South or

Greenland, the northward fl~wlng West Green~8.nd Current has surface

temper'atures ranging from 2 C. inshore to 8 C. offshore. ~he

m"lnbodyof the Labrador Sea exhIbIts temperaturessbove8C.,

while the southward nowlng Labrador Current ShOW8 the influence

of decre&!IIIng latitudes and mixing ~lth warmer water!ll fr~m offshore

8S It~ temperatures increR.se from 3 C. 1n the north to 7 C. at the

tail of the Grand BRl.1k!ll. In the trl11ngle behr8~n the GrAnd Banks

andtheSco'tlanShelf,theslopewaterisseentoincreRsefrom

a narrow bE'nd orf Cape Cod to a wide one south of ~ape R&y.

InthesloP8waterare
o
hlgherthAn17C.butleas

In the longItude of 60W. an eddytrom the northern

edge of the Gulf Stree:mrnaybeseenintruding Into the slope water.

Surfacetemperaturo:'!lat northern edge of the Gulf Stream are

genere:lly greJlter th&n .!lnd trlllces ~f the stream 3~t r8&ch

Over the shallowportloc!II &long the coa!t andover the banks,



surface temperatures show only sm8.1~ varl8.~10ns from one area to

another, rangIng In general from 13 to16e. Along th8
o
south

coast of Newfoundland where temperatures are less than 15 C.,

there Is the suggestIon ofa movenent fran theoast coast of New-

foundland Into tbe Gulf of St. Lawrencei. Increasingtemperllltures

along the Gaspe CO!!lst Illustrate the warmIng of the GlIlspe Curren t

8l!11tloe8svelocltyandenterstheshallowllrealnthesouthw8stern

Gulf. Along the southeast coast of Novllt ScotIa, the lowered

temperatures otfHllllfax lilustr.. te the upwellIng of colder sub-

surface w~ter8. In the are" south of Cape S'lble, temperatures 8.S

lowllslOC.areobservedwblchappeArtobether88ultofstrong

tldalmlxlngovertheshellowslnthlsarea. In the Bay of

Fundy are~, tidAl mIxing 1s extremely important. Temperatures

there, durIng this perIod, are somewhat hIgher th"non the Nova

Thotomporat""odistr1but1onat50motro.(f 1ll:""e3}hosthe

sPlmegeneralformas that for the surfAce, but themainche.rac­

terlstIc!of the waters in the m"jor currents fIlremore readily

discernable. In the case of the West Greenland Current, its

composItIon as a mixture of awsrmcurrent (Irminger) and 8. cold

one (EsstGreenland) Is clearly shown. The mArked horIzontal

tempere.ture gradIent near Cape Fe.rewell shows the arctIc nature

of theEsst Greenland Current on the one sIde, and thewarm

IrmlngerCurrentontheother.

Sea are, In general. gre8.ter th~n at th19 level. The arctic

n!l.ture of ~he Labrsdor Current Is revealed by the large quantity

of below OC. water that can be ssenstretcblngalongtbe coast

of LsbrPldor as f",r south a!' the t ... l1 of the Grsnd B~nks. I'l.nd



inshore as f"~ as the island of St. Plerre .. MIquelon.

colderthqnO C.lsalsofoundlntheGulfofSt.

shore thewarmslopoJwater1Vlthtempera'b.t.res~eAter

canbf}seenoccupyinglargsAre88offthecontlnentalsbelf.

Coe.:!!t"lowaters
o

Blong theco8stofNovascotlaare,ln general,be­

t",a;>h2 and4C .. ,andreflect the Influence of the cold waters

steAdy current. 'I'heLqbr.dorwaterswblchreachpll.stCFlpeRace

t9ndtopresstowardstheGulfofSt.Lawrencealongthesoutb

coast of ~lewfoundland, while the W8 ters on the Scotian Shelf show

the influence of waters from the Gulf of St. Lawrence. Between

the Labrador waters along the southcoastofNe1l'foundlendRndthe

watersontheScotianShelf,thereistobenotedatongueof

warmer w8ter reAchIng towards Cabot StraIt from the slope watar •

This ie theupperlayerofa tongue of oceen water which reaches

as far as the Saguenay River at gr~~ter .etepths. The irregular..

ities in the boundary between the coast~l waters 4nd the slope

distributIon. SomeofthetonguesRndeddlesli=lretheresultof

At 100 metres (figure4l,thelnfluenceofbottomtopography

I8mostpronouncedbecausetheme.tnbanks Rreofdepthsless than

Amajorfellltureof the temperature dlstrtbutlonAt thIs

level Is the extent of theolarge mass of arctIc "ater "lth

temperatures lOW'erthRn-l C. This water extends from the ArctIc



to the edges of the Grand Banks at latitude 45 N., but does not

reAch the Gulf of St. LawrencenortheScotiRnShelf. lnthe

Gulf of St. Lawrence, tempera ture~ are all b alow 0 C. This

waterprobR.blyoriglnatedinpart,outsldetheGulfatanearlier

time ADd in part was formed "in situ". LRuzler and Bailey (~952),

estimate the amount of locally formed cold water (less thlim 0 C.)

waterfOUDdintheGulf. Outside the Gulf of St. Lawrence, in

theLllurentiAnChannel,furtherdetailsofthewedgeof'warm

At the far eastern edp;e of' the Scot18n Shelf, A small Isolated

body of arctic water is to be noted. The ex~ct origin of this

water is not certAIn, but it may have come through the channels

between the banks south of Newfoundland or have worked westward

from the tAil of the Grand Banks sfter A flooding in the eJlrly

.pr1ng ••••ugg•• t.dbyBj.rkan(1919l.

South of Nova ScotIa, In the deep channels that penetrate

the Shelf, there are SMAll bodies of relatively warm water whIch

appear to hAve been left from an IncursIon of slopewatertbat

took place at An earlIer date. The und~lating boundary between

the slope water and the shelf water probably causes thIs

phenomenon to occur at faIrly frequent Intervals when the slope

water lIes close to the edge of the shelf, as Itbllsbeenobserved

Temperature DIstributIon Augustl95l

'l'heportrayal of the dIstrIbutIon of temperature and

salInIty for 1951 was 80mewhathlndered throughthegenerallgck



forthlstimeofyear. Inadd1tlononlythemostsoutrerly

of the tbreehydrographlc sectIons from the LabrAdor coast was

occupied. However, a ~ood serIes of b8.thythermogr~Ph observa-

tlonswasmadeacrosstheLabradorSea.alongtheSSW.merldia.n.

I~ rip-ure S, surface temperatures loothe La.bra.dor Sea range

fromSC.inthenorthtogreatertbanlOC.lnthesouth. This

distrIbution reflects the northward warmIng of tha AtlantIc Cur­

rent and the southward cooling by ~he Baffin Lend Current. In­

snore temperatures are less thanSC. on both sides of the SeA.

Data from the northern ~nd central parts of th e Labrador Current

were not available in 19SI,but observatIons from the southern

portion show the graduJ:ll warmIng of the surface waters as they

reach into the Grand Banks l!lrea. Over ~he Gr8n~ Banks, surface

temperatures are, in general, between 12 and 18 C~ In t~e

Gulf of St. Lawrence, temperatures were between IS and 18 C~,

whl1eovertheScotianShelftheyeregenerallylessthanl9C.

Offshore, the ~lope water In the oceanic triangle between the

Scotian Shelf and Grand B~mks has temperatures rRnging

between 20 and

At 50 metres (flgureS) thebelow-1C. water of the

Labrador Current Is seen to reach only as fAr as Belle Isle w~th

asmg,11patchne.grthetaI1oftbeGrandBRnks. LessthanOC.

water Is found lylnp; over theessternedp;e of the Grand Bqnk9 and

over the deeper area between the Bank9 and Newroundland. Over

the Grand Bank!, temperature! Are between 1 aDdS C., Whl1e
o

over the Nova ScotIan Banktbey Are generBlly greater thAn 2



butlesstbanSC. Thebounderybetweenthe slope water and the

cO'lstalwsterlswelldeflnedbythestrongnorth-southtempera-

turegradlent that runs in an east-wel!lt dIrection across the chart.

In the Gulf of St. Lawr~nce existing data do not indicate the

presence of less thanO C• water at this level.

In fIgure 7, the distrIbutIon at 100 metres reveals the

extentoffrlgidwaterfromtbenorthanditsinfluenceontbe

waters In areas soutbofit. At thIs level, the temperature

olth8waterlnaglvenlocalltyispr1m8rilycontrolledbythe

stqteof the ma.1or ocean currents and the bottom topography.

Temperature DIstrIbutIon August 1952

extensIve area than in preVIo~s years. In Hudson Strait (!igure 8)

the large body of less than2C o water wIth warmer water near the

shors shows the effect of strong tIdal stIrring. Thewatersfrom

south sIde of Hudson Strait are seen to flow Bouthwardalongthe

progressive "srmlng from less than atHudsonStralttol?C.

near the tall of the Gr,.nd Banks 0 The northward protrudIng

tongue of warmerweterwhichextendsalongthe cOBstof southern

LabradoriAsfeatureoflnterBstlihoserealltyrequiresturther

InvestIgation. It could be the result of a more advRncedwarming

Inthelessswiftlymovinglnshorewaterscoupledwithsome

upwelllngalongthecoBstinducedbythepreval11ngoffshore

o Over the GrAnd Banks, temperatur~! ncrease

from less than13 C• In the north to Freater thAn19C. Along

the southwestern edge. In the Gulf of St. Lawrence, temperatures



are relatively low in the Gaspe Current while a prop'reRRive

increqseisdemonstrl1tedfromwesttoeast. The outflow from the

Gulf of St. LAwrence onto the Scotian She~f is illustrAted.

temperaturesbeinggenerallylessthan19C. At the southern end

of Nova ScotIa. the depressed temperatures reflect the influence

of strong tidal stirring over the ~hoal~ "tIon@: this part of the

At 50 metres (fIpure9). the temperature p;rqdlents cleArly

outlIne the vRrlous ocean currents. Tbe Lt:lbrAdorCurrent belnp;

chANlcterlzed by its frigid temperRtures i!i\: seen to extend from

the for north to past the tall of the Grand Banks. Off Nova

Scotla.tbeboundarybetweentheshelfwaterandtheslopewater

is marked by the strong horizont~l temperature @:r8d~ent. Inshore

watersaregenerJJllylessthan5C.andaslow8s0C.withthe

exce~tion of Labrador water which has

-1.OC. Slope "aterhas temperatures between

lower than

and20C.at

tbislevel. Several eddies of water are in evIdence lying. respec-

tively. at the tail of the GrandB.qnks. the southwestern slope of

the GrandB.qnks. and At the western and eastern ends of the

ScotIan Shelf. The !:I e eddIes provIde an Interestingpotnt for

tbeoreticaldtscusslon And "lllbediscuBsed later. In the Gulf

of St. Lawrence. two patches of less thanOC.waterareln

evidence. One lying along the northehore of tbe Gulf IndIcates

ItsorigintobetheLabradorCurrent.wbilethesecondlying

south of Anticosti and reaching onto the Jlagdalen Sh~11ow8 may be

in part locally formed throu~wlnterchillingorbecontinuous

with the fIrst pa.tchof cold water from the Belle Isle StrAIt area.



Warmer water Is tobe noted flowing Into the Gulf from the south

coast of Ne"f~undlAn~. Over the Scotian Shelf, temperatures

are between 3 and8C.

AtlOOmetreB(t1gurelO),theBemegenere1d1Btrlbutlonof

temperature AS found at tbe 50 metre level prevaIls. Tb.ls1s

particulerlrtruelntheereeBbethedbrthefrigidwaterofthe

Sal1nityDiBtribution Augu.t1950

The dIstrIbutIon of sallnltles 9rebased !llmostwhollyon

observatlonsnmdebytheAtlantlcOc6anogrsphlcGroupandbythe

Newfoundland FIsherIes Res8ArchStatlon. One sectIon across

the Labrador Sea from South Wolf Is., Labrador to Cape Farewell,

Greenland,madeby tbe InternatIonal Ice Patrol,wasusedaswel1

as occasIonal statIons taken by the CanpdlanHydroRraphlc Servlee.

The Bel1nitrdiBtrlbutlonet the Burfoce (figure 11) Bho"B

th~ Labrador Current to be composed of ml3ny tongues and eddies.

Th1B iBparticulerlrtrue in the otfingof Belle Iole. Smith,

Soule.ndMo.br(1937).howaneddr1nthe.ameereeand.ugge.t

that thIs regIon Is unmIstakably assocIated wIth currents comIng

fromterther.outhintheAtlentic. Aetuellrthelo".al1nitr

e'Bocieted"iththeedd1e••howninfigurellendf1gure12

argue agaInst theIr orIgInatIng In the south. Amore sImple

explan",tlon may be that they represent transIent dIsplacements

of Insborewaters ora resIdual condltlonfromtbe sprIng when

largaquantltlesofs8elc8aredlss1patedlnthlsreglon.

The efflux from HamIlton Inlet appears to have a considerable

Int'luence on the surface waters off Southern Labrador and in the



vicinity of the Strs1tofBelle Isle. The lower salinities in

the southwestern Gulf show the effectot the St. Lawrence RIver

At 50 metres (figure 12), the distribution is similsr to

thatetthesurface,butsallnitlesAresomewhathlgher,partlcu-

larlyln the Inshore areas. The threegre",t chRnnels whIch cut

hundreds of mIles Inland, namely Hudson StraIt, the LaurentIan

Channel, and the Fundian Channel all showtheeffectofthasbore-

ward flow of hIgh salInIty "eter. At thBolOOmetre level,

(figure 13), s~11nltles are all above 32.5 /00, and, In general,

sreabove33.0/00.

Salinity Distribution in August 1951

In1951,therewasanlnsufflclentnumberofhydrop;raphlc

observations In August for the constructIon ofa sallnltydlstrl -

Sal1nityDi.tributioninAugust1952

In 1952, there WBS B suffIcIent number of hydrographIc

ob~erv8tlons to give a good 8~11nlty distribution pattern for

At the surface (figure l~), in the discharge of Hudson Bay

salinitiesareaslowss:30.5/oo. Asthewaterprooeedsalong

the Labrador Cosst~ additions of fresh water reduce the inshore

salinities to 27.0/00 in the HSl1lilton Inlet srea, while in the

offshoreportionottheLabrAdorCurrent,constantmlxlngwlth

the sslinewatersof the Labrador Sen and the AtlAntIc Current



central core of the LAbrpdor C~rrent, however, maintains its

sal1n1tybetween32.0and32.S!oofromHudsonStraittothetall

of the Grand Banks. 'I'he influence of the discharges oftbe

Hamilton Inlet and St. Lawrence River Is readily apparent from the

reduced salInitIes. 'l'he outflow of the Gulf of St. La1lTence

around Cape Breton Island is clearly outl1ned by the 30.0!oo

At SO metres, the !leneral d1str1butionolpattern (fill\urelS)

shows only one fe'ltureworthyofnote, thQt beIng near the mouth

of Hqmllton Inlet, Labrador, an eddy of low salinIty water, which

Is centred on the central axIs of the Labrador Current. WIth

thesmallamountofd4.taavallablelnthlsarea,ltlsdlfflcult

todetermlnewbether thIs body of low salInIty is Associetedwith

the outflow of HRmI1 ton Inlet ~ 1s part of a semi-permAnent fea ture

of the Labrador Sea, or, merely a small body of low salInIty water

AtthelOOmetrelevelin19S2(figure16),thesalin1ties

are somewh~t higher than in the upper levels. S~linities range

from31.Sl!ooinUngavaBayto!lreaterthan36.0!ooatthe

edge of the Gulf

ThisW'Atertype,exeeptforthe

ImmedlatelnsboreRreR.s,coverstheenttreAtlanticcoRst. ThIs

fRctdemonqtrates thenRture of the varlousbottomws.ters that

aretound InthedeeperchlUUlels Rlong tbe coast. :atersot

oceanIc orip;lnwlth salInItIes between 33.0 Rnd 35.0/00 underl Ie

s.llcoastalwaterswhere thore Is sufflclent deptb. ThIs at



first would appeAr to be except~d In the Gulf of St. Lawrence

where salInIties less thAn 33.0/00 8.refound In Cabot Strait.

In thIs case, however, It must be borne In mInd that the Gulf

of St. Lawrence Is the receptacle for the outflow of the Great

Lakes System. There is, thus, a large accumulatIon of fresh

waterl:lixt..d wIth salt water In the Gulf. The result of this Is

thattowardstheSt.Lawrence EstuBryfranseaward,sslinltles

decreasa on Any chosen horizontal surface. However, If one were

to follow A given lsohallne In the Laurenthm Channel, one would

find that it reached well into the e8tuar,., but thAt the depth

hkdlncreasedmsrkedlyfrom CabotStralttoapointwberelt

reachestbebottom.

Invlewlngthe horizontAldlstrlbutlonoftemperature!!nd

sal1nit1offtheCanadianAtlanticCoastforthe1eArs1950,195l.

and 1952, It Is reA.dI1yapparent thatnomajorche.nges In the

generalclrculatlontookplAceo Thereis,however,anotlc68.b1e

change In the extent of frlg1d"8.ter from the Labre..dorCurrent In

the Grand Ban~ region. This was particularly noticeable in

1951. In thIs connectIon, it Is of Interest to note that record

high temperatures were reported for thIs year from several poInts

along the Atlantic Coast (LAuzier,1952),and(Balle1,MacGregor

Rnd BaChe1,1954l. From the data aVAilable, it i8 difficult to

AtlantIc Influence or 8 decreAsed ArctIc one. At any rate,

temperAtures were somewhat lower lr. 1952 and the Amount of frIgId

water IntbeLabradorCurrentaroundtheGrandBAnk8had Increased.



two. As mllY be seen In the accompanylnR dl8.~r'lms I'Ind as

poInted out by Bigelow (192?, p.825-836), there Is no dIrect

extensIon of the Labrl'ldor Current 81ongtheNova ScotlanB...nks

orf8rtherwest. As noted by SmIth, Soule I'IndMosby (193?), there

lsarelstlvelysmJllllsreaofcoolwsteronthesouthwestedgeof

the Grsnd Ba.nkswhlchadmlts that there Is somedlscharRe ot sub-

arctIc water westward past thete.ll of the Grand Banks. The

edge of the Gr&nd Banksa.s evIdenced In fIgure 10. This

Itlsconcelvablethatsm"llqu'lntitlasotLl'lbrl!ldorCurrentwata1'

fromlilroundthetal1mllly"ttime sescape"longthecontlnent,,1

slope pAst the "bovebArrler (SmIth, 1924, statIons 353 and 354),

of Labrador water lIlcross the shelf south of Cape Race (fIgures 9

snd 10). Bjerksn (1919) demonstroted 0 cold lowul1nity dis-

ch&rp;e from the LAurent18n ChAnnel, whIch dlsp18ced the slope

w"lterlnthlsllJ.rea. Itlssugp;estedth'ltthere18tlvelycool

pAtches I'Iilongthe edge of the ScotlAn Shelf b&ve theIr orIgIn in

tbeLAurentianChAnnel. McLell8.n, Ls.uzier8.nd B... l1ey (1953)

h8vedemonstratedhowthebandsfoundfurtheroffshorelnthe

slopewater8reformedthroughsouthwardextensionsofm1.xed

waterfromthelAbrado1'&ndAtlAnticcurrents. They support

the thesis thlllt these bands s.re 8. neces~"ry feature of the slope

w&tersndths.ttheyl11ustr",teoneofthemeChA.nlsmsbywh1Ch

the surrftce slopew",tersaregenerl!ted, namely throughoscll1&tlons



of the slope water-Gulf Stream boundary near the tall of the
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Fig.!. Chari of the Canadian Atlantic showinglhe locations of
IhebasichydrographicslalionsandlhelOOmelreconlour.
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Fig. 3. Temperature distribution at 50'~etres, A:~ust 1950. "



Fig. 4. Temperature distribution at 1:~ metres, August 1950.



" F:~. 5. Surface temperature distribution, August 1951.



Fig 6. Temperature distribution at 50 metres, August 1951.



Fig. 7. Temperature distribution at lOOmetres,August1951.
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Fig. 8. Surface temperature distribution, AUg:~t 1952. .,



Fig. 9. Temperature dlstrlbullon at 5~'metres, August 1952.



Fig.10 Temperature distribution at 100 metres, August 1952.



I· Fig. 11. Surface salinity distribution, August 1950.



Fig. 12. Salinity distribution at 50 metres, August 1950.



Fig. 13. Salinity distribution at 100 metres, A~~ust 1950."



Fig. 14. Surface salinity distribution, August 1952.



Fig. 15. Salinity distribution al 50 metres, August 1952.



Fig. 16. Salinity distribution at 100 ::tres, AUg~~t 1952. "




	0001_Cover
	0002_Inside Cover
	0003_Title Page
	0005_Page 1
	0006_Page 2
	0007_Page 3
	0008_Page 4
	0009_Page 5
	0010_Page 6
	0011_Page 7
	0012_Page 8
	0013_Page 9
	0014_Page 10
	0015_Page 11
	0016_Page 12
	0017_Page 13
	0018_Page 14
	0019_Page 15
	0020_Page 16
	0021_Page 17
	0022_Page 18
	0023_Page 19
	0024_Page 20
	0025_Page 21
	0027_References
	0028_References Page 2
	0029_Figure 1
	0031_Figure 2
	0033_Figure 3
	0035_Figure 4
	0037_Figure 5
	0039_Figure 6
	0041_Figure 7
	0043_Figure 8
	0045_Figure 9
	0047_Figure 10
	0049_Figure 11
	0051_Figure 12
	0053_Figure 13
	0055_Figure 14
	0057_Figure 15
	0059_Figure 16
	0060_Back Cover

