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Intro du c t i on

Tho Gulf of St. La V/r e n c e is a marginal sea of triangular

shape, comp r i s i ng a n a r e a of appr ox i matel y 57,000 sq. mL

(1 48 , 000 sq. Ian), wi t h t wo main op en ing s t o the o c e an, Cabo t

and Re lle Isle Straits . From the St . Lallren ce River System ,

which extends inland ap proximately 2000 miles, the Gulf of St.

Lr,V/rence r e c e i v e s the dra i n a g e of ha lf a co ntinent.

~'he main feature of the su bmarine physiography (figure I)

is the Laur- errt Lan Oh anneL, a d e e p trench, with a maximum de p t h

of 5 0 0 m , e x tending from the continenta l shelf almost to the

mouth of t h e S" guena y River. To the we st of the Laure n t i an

Chan nel is the s h a l l ower area known as the Ma gdalen Shallows .

One-quarter of t he a r ea of the Gulf is shallovler than 50 m, ,

whil e l e s s than on e-fifth i s dee pe r t han 300 m,

The first d e t a i led ocea no graph i ca l observation s in t he

Gul f of St . La V/r e n c e " Ar e carr i ed out ~n 1914-15 by the Canad i a n

F ishel 'ies Ex p e d i t i ons (H jort , 1 91 9). 'l'hi s expedi tion i ntroduc e d

moder-n :ne t h o d s of oc e anograp h y into Cariad La n "aters , And t hroug h

a de tailed an alysis of observa t ions mnd e during a sp r ing and

sumner- cruise, the main f e ature s And oc e s n ogr-aphLca L prob l ems

of t: 1e waters of the Gul f' of S t . LaV/re n c e Vlere ou t lined. This

expedition was foll owed hy the Chot. Lcnmp Exp edit i on i n 1 917

un d e r the Biological Bo a r d of Canada (Hunts man, b1.S.S. Repor t ),



and t h e Belle Isle St ,' s i t r;xpe d-ition unde r- t~e joint ausp ice s

of t h e Riolog i c e l Boa r d of Can a da and t he Canadi an Hydr ographic

Serv i c " (Huntsman , unpublished 1:; . :, _<> . ) , and bh e various cruises

b e'tw e en 1 931 an d 1935 of the " Cnpe Agulhas " und er the auspices

of t h e llewf oundland F'Lah nr-Lea Research Lahorntory (Th ompso n ,

1 (3 6 ). Th e s e l a t t er ex pe d ition s de al t vd. t h specif i c se c t i ona l

pr ob lem s of the Gulf of St . La wr ence. For several yen rs pr ev i ou s

to 1 938 , t h e s tnff of t he Ri olor,ical St at i on of Lav al Uni ve r sity

p;av o part i cu lar attent i on t o the es t ua r i a l v,at ers of the St.

Lnwr on c e River (Gaudry , 1 938 ; Ila de au , 1938; nn d Treml:>lay a nd

Lnuz Le r , 1(40 ) . Throur,h out e. p er-Led of ye a r s , the Can adi an

Hydr ographi c ServJ C,I co l lected i nf orma t i on on the g en e r a l water

con .t i t Lons , r-eco r-dLng t cmpe r-aa ur-e a , sa linities an d densit ies a t

a nu mher of p o i n t s i n cho Gul f of St. La wr en c e (Dawson , 1(22 ) .

The ou t s t a nd i ng t idal an d cui-r-en t work of Dr . Dawson in this

are n 1s of OOU I' 8 S OIel l known (Dawso n 19 13, 1 92 0 e t.c s ) ,

I t was not until 1 945 however, that a full scale s t u dy of

rrul f of St . La wre noe waters was init iated by the Atlan tio Herring

Inve s t i ga t i on Committee . This s t u dy was augmented late r hy t he

ac tivities of the Atlant i c Oce ano gr aph Lc Group of the Canadian

.Joint Commi t t e e on Oceanography an d t he Ila vaL Resear ch Es t ah l i s h ­

men t of t h e Defence Research Boa r d of Canada , .,hich orr; a n i z a t i on s

co -o pe r a t e d with the Atlan t i c Herr inr; I nve s tip:a t i on Commi ttee , t o

mllke sea sonal cruises ov er the a r e a f or a pe r-Lod of four ye a r s .

Sinc e 1 94 9 , the s easonal su r ve y s ha ve b e en con t i nu ed un der t he

au s p ices of the Cari a ddan .Joi n t COmMittee on Oce an ogr-a ph y ,



Comprehe ns i v e f i l e s of oc e an og raphic da t a as compil e d

b y t h e At l an t ic Oc e anogr aphic Gr ou p of St . Andr ews , N. B . were

a vailab l e t o th e au t h or s fo r a nalys is . The data, pertaining

to the Gulf of St. Lawr e n c e ar e f i l ed on ca rds and indexed

accorcl1 ne to cruise, l ocation , time, date and dep t h. Specif i c

t em?~rature records illustrative of the n:onthly de ve lopmen t of

t h e surfac e layers through out the pe riod of May to Novembe r,

roere chosen from those pe rtaining to the Sou t hwestern Gulf.

Cab o t St r ait , a nd the Anticosti Area. The s e are plotted i n

figure 2.

Al l a vailab le t emper-acur-e reco r ds were u sed to de t e r mi ne ,

f or e a ch deg r ee s qu a re of latitu de and lonp,i tude , fo r each

mor.t h of the period !lay to Nov emher:

(a) t he aver age thiclm e s s of the surfa c e water layer as

de termined by t he t he r mocline (figure 3 ), an d ,

(b ) t h e av era ge distrib u t io n of suc-I'a ce lin t er tempera t ur e s

(figure 4 ).

Data from s p ec i f ic seasona l cr ui s e s ' i n Ma y , Augus t , and

November were u se d to illu s t r ate the seasona l d i s t r i b u t i on of

ter.:lpera~ure an d sa l inity at depths of 0 m, and 50 m, (figure s

5 , 6 , 7 ,A , 9 and 1 0 ).

The Su rface Lay er Rnd I t s Deve lopment

The surface l a yer of t h e Gulf of St . La wr en c e is one of

it s most i n t a r e s t inr, oceanor,raphice.l . fea t u r es. Defin ing it a s

the layer delineated by the surface an d the top of the thermo­

cl i n e , the l ayer is a h ody of alm o s t homoge ne ous water, hoth



a s to tempera ture an d s alin i ty . Followi ng a winter season ,

as shown b y the b ath ythe rmor,r a ph r e cor ds of figu re 2, a

de lineation of a surface layer becomes no t iceable a t dep t h s

varying b e twe en 35 and 60 m, r or- : the Cabot Strait an d Anticosti

areas r e s pe c t i ve l y . At this t ime the s tability of the wat er-s

is very low. and the heat ab s o r b e d at the su r f a c e i s r eadily

carried to gr e a t e r depths by t he proces s of mixing, chief ly the

result of win d act io n. As the s e as on pr-og r-e s se a we ther..f ore

find this s u r f a c e laye r i n creasing i n t empe rature. During the

period of vernal Vlarm ing, the efficiency of the pro cesses of

vertical mi xing is de crensed due to the development of an e xc ep-

t i on ally strong thermo cline wh i ch hring s ab out incr e a s e d stability

in the wat ers of t he thermocline layer . Vie ther ef or e f ind the

t hicknes s of the su r fa ce l a yer de cr easing pr-cg r-e s s Lve Ly t owards

the heigh t of Summer , n t which time t he surface l a ye r is app r ox i ­

mately 5 t o 10 ne t r e s i n t hickne s s. Ano t h er factor which en t e r s

to determine the stab il ity i s the s al i n ity , but suffice to

mention h e re tha t the l a yer of thermocl ine in the Gulf of St .

Lawr en c e c o incides Vlit h t h e l a yer of the more intense salini t y

gradient.

After the height of Summer , whe n the resul t an t trans fe r

of heat i s from the su rfn ce l a yer to t he s urrounding a t mos ph e r e ,

t he decreasing surface t emp e r atures , a nd t herefo re increa s i ng

su rfa ce den sities ,enhanc e the vert i cal mixing pr o c e s s e s and the

surface l a yer g r adually t hicken s. The s tability of the u pp er

laye r s reaches a very Low va l ue i n t h .. l ate autumn months and



i n November we find the s u r face l ayer is 40 metre s or more in

The surface layer, as r ef erred to in t h is paper, is

t herefore considered as a mixed layer, a s indica t e d by i t s

vert i c a l temperature distribut ion, whos e t h ickne s s is primar i l y

c on trol l e d by external f actors such as l an d dr ainage, radiation ,

. prec i p i t a t i on , ev aporation, and "ind a ction , which are opera tive

The Thiclme ss of the Surfac e LRyer

The av er-age thickness. o f the surf a ce layer i n the Gul f of

St. Lawr en c e as det ermine d f ro m the thermocline is illustr a t e d

in figure 3, for the months of MRy to November inclus ive .

I n May, t h e gr-ea t.e s t av er-ag e thickne ss (a s muc h as 25

met r es ) of the surface layer is f ound b etwe en Ant icost i I sland

an d Cab o t Strait , c or re s po nd i ng vlith the waters of mi nim um

surfa c e t empera t ur es (figure 4) . The least av erage t hicknes s

i s f ound in the s outhwestern Gulf" (les s than 10 met res ), a l ong

the nor t h coast of Pr i n c e Edwa rd I slan d , where t he surf ace wa t e r

vIas r e l a t i ve l y wa rm . Towar ds t ho St . Lawr-e ric e estuary, th e

su rface l a yer was compara tively t hin (a s low as 10 me t r e s ) .

I n June, t h e range of ave r a ge thickness of the surfac e

layer ha s i n creas e d with a maximum t h ickness of more than 30

met res near Anticosti Islan d a nd R mi n i mum of less t.han 5 i n

the c e n t r e of the Gu l f a nd /fo r t h of An t i c o s t i Isla nd .

In July, the uniform i t y of the av er a g e thickn e s s f ro m less

than 5 metres to gr e a t e r than 10 met r-e s , i s in c on t ras t to that



of' Jun e , an d the decrea s e i n thic lme ss, s ince J une is pr omi n en t .

I n th" .Tlll y- Augu s t int e r val an i ncrease in t hic lmess t o

greater t na n 1 5 met res ha s t a ke n pla ce, and t he l a yer t h i e lm e s s

of' 10 metr es is r,e n e ral ly unifo rm t hrough ou t the Gulf .

By Sep t emb e r the a v er a ge thiclme oo of the l a yer ha s in-

cre a sed t o more t ha n 20 met re s , wi t h c ono iderable var i at i on

throu f")1ou t the Gulf , a nd Viith a t hi clm ess of greater than 15

n e t r es p reva i l i n g .

In Octobe r, t he a ve rage t hic lmos s of l a yer has in cr e a se d

to 30 metre s , Ylith t h e f,r e a t est va l u es pertaining to the m~ in

In Novembe r a ver-ag e va l u e s g r e a t e r than 60 metres a r e t o

b e obs erved, t h e minimum value of' the a ve r a ge th i c lm e s s of the

surfa c e l a ycr b einf, l e s s t h an 10 metre s.

The mi n imum t h i c lm e s s of the su r f a ce l a yer attained i n

the month s of July and Augu s t is an ou t s tand i ng f eature, a nd ,

r eferring to f' igure 2 , it .1i 11 be obviou s tha t this feature is

associa t ed with t h e development of a s trong thermoc l i ne . Ass o c­

iated wi t h t h e de velop men t of a thermoc i t n e i s a l so a gen e r a l

tendency t.ov ar-ds un if' o r mi t y i n t he t n f.cknes s of the surface

l ay er thr oug ho u t t h e Gul f are" . ~'hrou..h ou t t he months of

Septemhe r , Oct ob er , an d Nove mh" r , 1:.-100 co ol i ng pro c esse s , and

t he ver t ical nli x inf, enh a n c ed hy wi nd a c t i on are se emi ng l y

a c t i va t ed Tlith va r ying ef f i c i e n cy i n diff'erent parts of' the

Gulf', .,i t h the r e s ult t h a t t10e thiclme s s of' the surface layer

va rie s cons id er ab l y ov er t he a r e a dUPi n," the Au t umn mon t h s .



The Temper a t u r e of the Surf a ce Lay er

The a verage d istribut i on of su rface wa t er temperatures

i s i llustrated in f igure 4 f or t h e months of May to Novemb e r i n­

cl u s i ve . As the s u rface l a yer i s , fo r a l l purposes , a mi xe d

l a ye r , a s i nd ica te d i n fi gure 2, thes e su rface tem perature s a re

ill ustrat iv e of t he tempe r atur e s of t he surface l a y er .

In /.lay , t he ove rage su r f ace t emperature ranged f ro m 1 .0 C

to 8 . 0
0

C wi t h the mi n imum i n t he Cabot Stra it area an d t he max i -

mum i n the St . Lawr en c e Es tuary and 1I0rthumherl and Strai t . Su ch

a r an ge of t emperature i s t o some ex tent r elated t o ice move men t s,

t h e war mer tem pera t ure s i ndica ting t h e a reas whi ch were first

cl ear of i c e . The es tuarial wat erli too , a t this time of the

year a re ge nara l l y warme d at a grea t er r a t e t h an t hose of t he

open Gu lf due t o the greater abso r p t io n of heat by t he l an d

In Jun e , the mi nim um temp era t ure was , on the average, r e-

co r ded al on g t he North Sho re of the Gulf be tween Anticost i a nd

Relle I sle Strait, the max i mum i n t h e s ou t hwestern sector . I n

the int e r v a l betwee n May a nd Jun e, t he maximum warm ing is re­

cor ded for t h e so uthern Gulf wh e r-e the temperatures att a ined a

rang e be t wee n 7 an d 12°C. In the nor t hern portion of the Gulf ,

and :>ar ti cularly wher- e upwe l ling of t h e co lder su b surface

wa ters i s a f e a ture , a ver a ge t empe r atures i n June were sti l l as

l ow as 2
0C

.

In July , Bel l e I sle Strai t a nd t he Estua ry of the St.

Lawre n c e wer e the a rea s of minimum a verag e tem perature , with

value s les s t h an 12
0C

. Along t h e no r th s ho re of the Gul f,



t emper-at.ur-es were s t i l l r ela t i vely low, ranging between 13 and

15
0C.

Avera ge tempe ra tures were a s h i gh as 1 9
0

C in the so uth e r n

portion of th e Gulf.

In compar-Lecn with July, there is very 11 ttle change in the

general surface tempera ture si tuation in thA Gulf in Augu s t , al-

though i t is qu ite ev ident t hat a large po rtion of the Gulf waters

h a d r eached i ts sumn er- max imum i n Jul y and that the coo ling pr o-

cess wa s un derwa y .

In Sep tember, continued coo ling on a small scale sinc e

Aug u s t is in eviden ce. The av er ag e t empera t ure s of t he mai n body

of wa tel' r ange f' rom approx ima tely 10 t o 16 C Ylith tempera t u r e s

as high as laoC in s ou thweste r n Gulf and as low as 50C to the

no rth of Antic osti Island.

In Oc t ob er , the wa t e r s of t h e main por t i on of the Gulf

hav e r ea che d an av erag e temperature of' l es s than 100C. The

average t emp er a t ur e s range f'rom 7
0

C i n the Estuary to 13
0C

in

the scuth er-n a nd ea sterly areas. On the whole the coo l i ng pro-

cess wa s r e s pon sib l e for a ge n er a l de crease in temperatures of'

3_4
0C

in t he September-October in t erval.

In Nov embe r , t he ge neral coo ling over t h e main Gulf a r ea

brought t h e t emperature s dovrn to the average level of' 4
0C

.

Along the Gaspe Coast, the a ve r age t empera t ur e s wer e a s l ow a s

2
0C,

while a l ong the Cap e Br eton Coast te mper atures wer e as high

as9
0C.

Temperature Trend s in the Gulf' of' St . Lawrence

Si n c e 19 30 , surface wa ter t empe ra t u r e s ha ve been taken



t Y/ice daily a t En try Island of the Magd alen Islan d s . The data

of t h e f i r s t s ix years vle r e an alY $.Ild b y Hach ey (1 93 9 ) to i ndica t e

t he Annu a l cycle of temperatures a s i llustrated b y t h e s e waters .

I n g en e r a l t he mi n imum tem peratures wer e in the ne i ghb ou rhood of

_1.8
0

C dur in g the Wi n t e r mon t.h s , whi le t he maximum t emperatures

weI' '' t o b e ob s e r ved in Augu s t . I t has heen shown (Hachey and

McLel lan, 194 8) that the trends of water temperature s a t En t r y

Islan d thr oughou t the period 1 930-1947 wer e similAr to those for

the Atla n t i c Coast g en er-a Ll y ,

In Table I, the highe st mon t h l y mean tempera t ures a r e re-

corded fo r each year of t he period 1 930 -1950 and the variations

f r om the normal no ted . I n a l l cases the se monthly me ans were

f or t h e month of Augua t , The av e rage monthly means f or July ,

August nnd Se ptemb er ar e nl so r e c or ded, an d the variations f r om

the normal are no t ed. The me an Summer t emperature s vary from

16.8 and 16 .7 C i n 1 930 and 1947 respec tively, mor e t ha n one

deg r ee above n or ma l, to 13.5 C i n 1 941 vlhich was mor e t ha n two

dep,r ees bclow normal. While t he l ow "AUf u s t mean of 1 4.4
0C

was

rec or d ed in 1 941 , there are several yellrs in vlhich t he Aug u s t

mean wa s high e r than thos e of 1 930 an d 1 947.

The Se as on al Di s trib u t i on of Surface Temperatures a nd Salinities

Th e seasonal distrihution of t emperature a nd s Alinity a t

the s urface in Spring , Summer and l a t e Autumn is s ho wn i n

figu r e 5 , 6 a nd 7 r e s p e c t i ve l y .

In Sp r i ng , wat ers of l e s s than 30 . 0 0/0 0 were fo und mostly

in the wester n se ctor of the Gulf in a re l a ti ve ly nar- r-ow strip



a Lorig th~ COASt , with t emperatures ge ne ral ly grea ter than

G. ooe a nd a s h i gh a s 11.0
0

e . Gene r-al Ly , t he su r-I' nc e waters

or t.h o mn Ln Gult: wer e of a sAl i ni t y b e t ween 31.0 %0 and

32 .0 % 0 and of a t empe r a t ure of 4 .0
0

e t o 6 . 0
0

e . Patche s of

wnte r of a salini ty b e t vle e n 30. 0 a nd 31. 0 / 00 wi t.h t empe r-a tu r-e s

of Le e s tha n 3 .0
0

e ar e to h e no ted to the north near Be l le I sle

Str"l t a nd to t he so u th of t.he !,IRgda len I slan d .

Year Au ..u s t Summer

Me An
DUf . f ro m

!le an
DU f . f'r-o m

normal Norm a l

1 93 0 18 . 0 0.6 16 . 8 1.2
1931 17 . 5 0 .1 15 . 6 0. 0
1 932 17 . 7 0 .3 15 . 8 0. 2
1 933 17. 5 0 . 1 15 . 3 - 0 . 3

!!~
17.0 - 0 . 4 16 . 1 0.5
1 8 . 4 1.0 15.8 0. 2
17 .0 - 0 .4 1 5 . 0 -0.6
18 . 3

g:~
1 6 . 4 0 . 8

1 8 . 2 15. 9 0.3
1 93 9 17 . 4 0.0 1 5 . 3 - 0 .3
1 940 17 . 8 0 .4 1 5 . 6 - 0. 6
1 941 1 4. 4 - 3 . 0 1 3 .4 -2.2

i~:~
17. 4

- ~:~
16 .3 0. 7

16. 2 15 .1 - 0 . 5
1 94 4 1 7 . 0 0 . 6 1 5 . 6 0. 0
1 045 18 .7 1.3 1 6 . 4 0 .8
l[ l46 17. 2 - 0 . 2 1 5 . 8 0 . 2
1 9·17 18 . 3 0. 9 16 .7 1.1

i~:~
17 . 0 -0 .4 15 . 0 -0. 6
16 .8 -0.6 15 . 5 -0 . 1

1 95 0 17. 3
I

- 0 .1 15 . 5 - 0 . 1



I n Sunnner the s a l i ni ty of the surface wat ers h a s g en er a l l y

dec r eased over the whole Southwe stern Gul f , the wa t Ar s of a

sa linit y Le s s t h an 30 . 0 0/00 occupyfng t h e so uthwe s t ern portion

of t he Uul f and the i s oh a l i ne of 30.0 0/00 e x t end i ng f ro m the

Estuary of the St . Lawr ence s ou t h e a s t e r l y to Newf oun dland . Mi n i ­

mum s ur-r a c e s alin ities of le s s than 26 .0 0/00 are found on t h e

north side of Pr i n c e Edward Island an d in the Ba y of Chaleur.

Lit tle ch nnge i s t o b e not ed in the salinity of t he wat ers i n the

The surface tiemper-a tur- e d i s t r i b u t i on in the Summe r Y/'I S s uch

that the warmer wa t e r , high er than 15 . 0
0

C, was l oca t ed i n t he

s outhwestern Gulf f r om the Ba y of Chaleur to t he La urentian

in t he Cabo t Strait a rea, and a long part of the west coas t of lle Y/­

The temperatures ran ge d f rom l e s s than 4.0
0C

to gr e a t e r

than 18 .00C. In particular the surface t empe ratures range d from

a ppr ox ima te ly 1 0.00C in t he Estu'lry of the St . Lawr enc e to 18.0
0C

in the Cap e Br e to n a r ea . The sur-rsce dr a i na ge wa t er-s f rom t he

l an d masses to the east are pr ob ab l y well c on taine d within the

i sohal i n e s of l ess than 30 .0 %0, and the warme r waters, ref l ect­

i ng the influence of l an d he nt tng and localized warinin g, a r e

t heref or e ge ne r a l ly contained Y/i t h i n the s ame bo unda ries.

By Oc t ob er, the surfnc e s a l i n i t ie s have ge nera l ly i n cr e a s e d

over t h e vrho le a r e a of the Gul f , the. outflowing wa ters from th e

Estuary of the St . Lawr-en c e general ly co n ta i ned wi t h i n isoha line s

of l ess t ha n 30 .5 0/00 • Th e gen e r a l d i rec t io n of the horizontal

t emper-a tur- o g r a d i en t is similar to that of Sumne r , but wi t h

tempera tures r a ngin" f rom 7.0
0C

in t he Es t ua r y to 12 .00C off



Cap e Breton.

Th e main characteristic of t he su rface s a l i nity di s t rib u-

t io n dur i ng the f'or-e go Lng s e a sonal ob s ervation s wa s t h e north-

wes t- s ou t h e a s t tendency of the isohal ines wi t h the l ower s u r f a c e

s al i n i t ies con fined to the so u t hwe s t e r n area. The intensity of

the s ur f a ce s alinity e r ad ien t varies with t h e season, be i ng

~rea tes t in t he Spring and l east in t h e l ate Autumn . Most of the

wate r of 10 v1 salinity (le s s t h an" 30 .0 0/00 ) is produc ed in the

northwe s t e r n sector of t he Gulf a nd is, or be co me s, assoc i a t ed

wi t h the Gaspe current. The s t r ong er the Ga s pe current , t he

"reater i s t h e Corioli s fo r c e and h en c e t h e gr e a t e r t he horizontal

sa linity gr a d i en t. The Gas p e current, on t h is bas is, h a s a

e r e a t e r s ur f ace ve loc i ty i n t he Spring mon t hs with t he velocity

dec reasing Vii t h t h e pr og r e s s of the s easons . Th i s s ur f ace

ve locity ahouLd n o t be c onf u s ed wi t h the volume tran s po r t of the

Gaspe curr ent . t h e de t a i l s of v1h i ch ha ve no t been tho ro ug h l y

investigate d to date .

That up welling is an i mpor tant feature i n con t r ol l i ng

surfa c e wat er temperature s i s i nd ica t ed by t he mini mum su r f ac e
a •

wa t e r t emperatures of 3. 4 C observed along t he Harth Sho re of

t he Gulf in August (fieure 6 ) and Asso c i a ted with waters of

max imum sa linity (31. 9 0/00). This up welling is , no doub t ,

The Se asonal Distribution of Temperature s and Sal in i t i e s at
50Metr~.

'the d i s t r i b u t i on of t emperature and s alinity a t a de p t h



of 50 met r es is s ho wn in fil\ure s 8, 9 , and 10 for Sp ring , Summe r

and l a t e Au t umn r e s p ec t i ve l y.

In Spring (f i l\ure 8 ) the l owcr t emperatures vl1th a minimum

of _1.30C are as s oc iated wi t h t h e Lowe r s a l i n i t i e s in t he sout h­

v/e stern par t of t h e Gulf (31.4 - 32.0 0/00) an d t he h igher salin i ­

t ies in t h e no rthe a stern area (32.0 - 32. 5 0/00 ). Te mperature s

p;r e a t e r than 2 . 00C at 50 metres ge ne r a l l y occupy the central part

of th" Gulf i n Spring. Th e wat"r s at t h i s Leve l, a r e those of

the " upp e r l ayer " « 32 . 0 / 00 ) as de f i n e d 1'or the Sco ti an

Shelf (Ha ch e y , 1 942 ).

I n Summer (figure 9 ), t hc t empe r atur e" of the water s at 50

me tre s r-a n ged from -0 .5 t o 2 . 0 C, with the area ge n e r a l l y covered

by waters of temperatures bo t wee n O. OoC and 1.00C an d a s s oc i a t e d

wi t h salinities l e s s than 32 '.0 /00 . Colder water i s t hu s

evident at this d ep t h of 50 met r e s in August , 1 94 7 , as c ompa r e d

with tha t obser ved in t he May of 1 948. While t hese ohservat i on s

were made in different y e a rs it i s pertinent to a ppr e c i a t e the

differenc es indicated h ere , as we l l as the su gg estion that c o l de r

wat er s pe netr a te the Gul f a rea in the i n t e r va l b e t we en May and

Augu st. Thi s s ub surf a c e pen e t r a t i on , if real , t a kes place bo th

throup,h Be l le I s l e Stra it and Cabo t Stra it, an d po s s i bly on a

In l a t e Au t umn (figu re 10 ), a s uhs t an t i a l incr e a s e in the

t empe ratures at 50 metres i s t o be no t e d ove r t h e marg i na l a rea

of t h e Gulf. The main a r ea at t his dep t h i s s till .cove r-ed by



tinters of temperatures les s tha n 1 .OoC an d even less than O.OoC .

Salini t i es simil ar t o those of Sumnor prevail.

Ther e ar-e many feature s of the s u r fa oe l a yer i n t he Gulf of

St. l.1\'/I' " n oe wh ich r equire fu r t he r eLuc fd a t Lon , In this lnyer we

f i n d t hat sn lin it i e s in t he Sou t .hne s tier-n por tion of the Gulf de -

cr-e nae ",ith t ho pr og r ess t ownr-ds t he heir-ht of S urnmer- , Gene r a l l y

de c !' e,,~inr. sa linit i e s i n con s t nL Y",t e r s ar- e Assoc iAted with in-

c r-on s In g La n d dr a i.na ge , nnd in area s of th.. CanadLan At l a n t i o ,

l nn d dr Ain a g e i s g reA t e s t i n t h o Spr in g mon t hs . Aa s o c La t ed wi t h

t h i s feAture of de cr- ea s Lng SAl i ni t i es , is A thinning of the su r -

fA c e l " yer 'Ihich occ urs with th e e s t.ab Ldahme n t; of s t ro ng er vertical

tem p e r a tur e g rAd ie n t s i n the t.h e r-noc .Lt n e , To SOme ex tent

in t hn t the Lncr-e aa Lng ver-t.LcaL t emperature p,r a d i e n t is accompa n i.e d

by i n c r ea s i np, stahility, ve r t i oAl mixing is confined t o an ever

tl1irmine su r-f'nc e . l a yer with t he p r-ogr-e s a from Spring t o _Summe r .

Henc e the dr ainag e wa ter s . e ve n nhough le ss ,?ni ng in vo lume nfte r

t he S 'Jr i ng maximum , a re seemi ne l y mor e effective in l owering the

snlini ty in Summer Vlh en confined t o a thi nn er surfnce l a yer .

Th e Gnspe Curren t pla ys a vory i mportan t r ole in dete r mi n -

ing the hydr or,r aphic con dition s i n the Gulf of St. Lawrence .

Ac c ord inr, t o Dawson (1 91 3) , " t h e 'I n t e r of t he Gul f may be r ou p:hly

d i v id ed by A l i n e r unn i ng from the South-Vle st Point of Ant i c os t i ,

t o the middle of Cab ot St r Ai t. Al ong t h e s o u t h-we s t e r-n side of

thi s line, th e VlAt er h as A l ower density ; AS it i s ap pa r-en t Ly

made a little fre sher b y - the ou t f l OYI of the St. Lawr e nce River. "



" Th " g~n"ral drift of this water of Lower- dens i ty i s ou t war ds ,

towards the Atlantic", and thi s general drift st ems f ro m, and

i s a c ontinuation of the Gaspe current wh ich ha s i ts o r ig i n in

the St. La wrence Estuary. It has l on g been kn own t hat t h er e is

a downwa r d current i n the mi dd le of the St. Lawrenc e Es t u a r y which

c ontinues a l on g the so uth sho r e f or the who l e length of the Galli'e

coa st. The mech ana.am whereb y outflovling r;';ver wa te r i s mix ed with

ocean wa te r s , within the St. Lawr-enc e Estuary, t o produce the Gasp e

current has b e en considered b y va r ious au t hor s (Gau dr y, 1938;

Na de a u, 1 938; Tr embla y and Lauzier ~ 1 940).

The Gaspe current i n the of f i ng of the Gas pe coas t runs

co nstantly southeastward or ou t war-d f r om the St . Lawr ence to t h e

Gu l f . In ge ne r a l , it occ up ie s a b"lt lying h etw e en two and

f our t e en miles (3. 6 an d 27 . km ) off sh or-e , and t he de p t h of t he

cur-r-ent may ex t end to 90 f a thoms (165 m, ) (Daws on, 1913 ) .

Velocities as h i gh a s 3 .92 knot s (5 .4 km per h our) h av e been

observed , a lthough t h e a ve r-age ve l oc i t y is p ro b ab ly ab ou t 1 . 5

knots (2.8 km p er ho ur ). In a c on siderat i on of t h e horizon t a l

salinity gr a d i en t in the s ur face l a yer in t he v ic i nity of t he

Gaspe c oa st (figure s 5, 6 an d 7 ) it was s ugges ted that the Gaspe

current has a g r e a te r ve loc i ty i n the Spr i n g months, wi t h the

velocity de cr" ,:s in g wi t h progr ess of Summe r , I t can be r ea s oned

on a physical ba sis tha t doc r ea s Lng ve locit ies in the streng t h

of tho Gasp e cur rent cou l d i nv ol ve a \1id en i ng of t he stream. an d

a de crease in the thickne s s of the l ayer of f low . On this b asis,



t h e thinninr, s ur f ac e l a yor in th" " /lster n se c t i on of the Gulf

of s t. La nr-enc e i s a ss o ciated i n part , with de cr-e a s Lng velocities

of the Gnsp " current . I t is obviou s that tihe r e are many f und a ­

merrtnL pr-ob Lerts to be con s t rter- ed in a detailed study of t he Gaspe

It mi l';ht be no ted that the tempe r a tu res lin d s aliniti e s of

t .he sur-f'ace lay" r of bhe Gulf of St. Lawr-en ce a r-e assoc i ated

directly Vlith the mechanism of t he Gaspe cur r en t , a nd s ho w v"ry

l it tle direct connection v/i th the Vlatcr move men t s thro u gh the

S"lle Isle or Cabot Strs.i t s , ex c ep t when con s i de r a t i on i s g i ven

to s ub surface de pths.

~

1 . 'l'h" su rfac e layer of the Gulf of St . Lawr-en ce , which is

def' Lne d a s the l a yor de l t n e a t.ed h y the surf ace an d the top of

the t.her-moc Lf ne , i s a b ody of nl mo s t homog en e ou s wa t e r h oth as

to t empnr-a tur-e a nd s alinity .

2 . 'l'ho t hiclm<:ss of t his sur- I' s c e l ay" r varies wi t h t h e

season, from n va l.ue of 35 to 60 me br-e s i n Spring t o a mi n imum

of 5 t o 10 met r-e s at the he Lgh t, of S = er, an d to a lat e Au t umn

maximum of g r-ea ter than 60 ne t r-es ,

3 . The pr og r e s s i v e thinning of the surface Laye r , a s

Summ" r is a pproached, is a s s ociated Vlit h an increas ing verti ca l

t emp e r-a tur-e gr a d i e n t in thc th e r moc l Lne , and a t endency t owa r ds

uniformity in the thiclme s s of the s ur f a c e l ayer throu gh out t he



4 . Upv,el line of col de r "a te l's a lon e t h e north s ho r e of the

Gulf is a factor in depressing aur- t' nc e water t e mpe r a t ures in this

reGion . Th e St . La wr enc e Estuary i s another area where s u r f a c e

t emper-a bur-e s a re depres s ed throuGh the me ch a n i sm of mi x i ng wh ic h

i s a ssociated V/it h thn p r o du c t io n of the Gas pe current .

5 . }le Rn summer- eur-rac e Yfnt~r t emper-a t.ur-e s ove r A twenty yeA r

p er i od i nd i c a te considerable va r ia t i on f r om yea r . t o y ea r , V/it h

t h e hir-hest me a n sunnner t empe r-s tur-e s ex per ienced in 1930 a n d

1! )4 7 , -md th e Lorre s t; mean sur.uner t eMperatures in 1! )41.

6. Su rfa c e sn l i ni ties in the open Gu l f decrea se from a high

in e a r l y Sp r ing t o a mi n imum in s ummer , Ln c r-e ns In g a gain i n l a t e

7 . At 50 me t r e s in mf d summer- , wa t er- c ol d e r than ··t h a t f ou nd

eith "r in e a r ly spr- f n g o r Ia t e a u t umn extends over the p,ene r a l are a

of the Gu l f. A propos ed ana lys i s of the water ho d y b e low the

~urfac e l a ye r v!i ~ l dn t e r mi n e v,h ether t h e se lowered summe r

t.emp er-a tur-e s Rt t he 5 0 me tre- lev e l a re the r esult of :

(a ) the progr e s s i v e Lnwar-d mov emen t of Lnb r-ad or- water ,

(b ) the thinning of the sur-race La yer- , b r-Ln g Ln g d e eper

an d co l der V/at "rs t o the 5 0 I~" tre- le vel , or ,

( c ) a varia tion in t h e clee p e r v/fIt " r t en p er-n t u r-ee a s

between the y ea rs 1 947 a n d lD48 .
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