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INTRODUCTION

sneral oceanography of the Strait of Bells Isle
been described in considerable detail by Huntsman,
ﬁ;chey (1954) from observations made during the Strait

.

Expedition of 1923,

main water types in and adjacent to the Strait of
y%bre described: that of the surface layer of the
ffiawrence, that originating in the Arctic or sub;
"‘f:hat of the Labrador Sea modified by the waters of
;{enland Currente

men et al (1954) have demonstrated the existence, at
:?progressive inward movement of waters of Arctic and
kbrigin on the north side of the Strait of Belle lsle;
ﬁ e outward movement of Gulf of St. Lawrence water on
de; and a dominant outward flow of Gulf water. In
n Channel, they have demonstrated the existence of
ﬂ;theasterly movement along the west coast of New=
"and a somewhat weaker westerly movement along the
jE@re and entering Jacques Cartier Passage. While a

"low of water into the Gulf was not observed in 1923,
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Within the period 1923=55, only scattered obser
been made in the region. However, in 1955, several se:
observations were taken in June, September, and Nove
éllow for the comparison of synoptic conditions at d
times of the year, as well as for a comparison of condi

between 1923 and 1955,

OBSERVATIONS IN 1955

The network of oceanographic stations occupiedz;y
are shown in Figure l. In June 1955, four sections we

by H.M.C.S."Labrador" enroute to the Canadian Archip

Strait of Belle Isle region is given in Figure 2, ‘
depths in the Strait of Belle Isle form a submarine b
between the deeper water in the Esquiman Channel an§¥
Labrador Sea.

The Esquiman Channel has three principal feat,&}
Riche Gully, which emhodies the deeper region alongr?
foundland coast; the Mecatina Bank, which stretches?g
across the Channel and has depths as shallow as 36 ;?
the Mecatina Gully, which embodies the deep trough,ﬁf
Mecatina Bank and the Quebec shore. All of these fea

the bottom configuration are factors in determining ¢



distinct water layers, mainly, the surface, intere

and deeper warmer water layers. The surface layer

?he highest temperatures and the lowest salinities,
*_e, temperatures ranged from 2,29C. in the Strait of
‘1§o 6.7°C. in the southern part of the Esquiman
;Elinities in the surface layer for the most part were

m, and varied between 31,5 and 32,0%, However, along

. The thickness of this layer varied between 50 and 100
,3the area, and was thinnest in the southern part of the

! with temperatures less than -1.0°C, was located at
ntrance to the Stralt of Belle Isle at a depth of 50
?inbne was found in the we stern entrance. In the northern
*ﬁion B, a large body of less than =1.0°C. water filled

;5-Gu11y below a depth of 80 metres, while none was
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i .'.)‘u‘"
observed in the deeper, southern end. A small pata%»

cold water reached\Seotion A at 100 metres at statx;
the north shore.

The deeper waters typified by the warmer tempere
higher salinities (as high as 4.1°C. and 34.1%) were
below 1BO metres except at station 13 where mixing‘ 

waters to a depth of 75 metres, This water layer wa

side. The outward movement appears to have been
the two at that time. The later section (D) indic
westward movement dominated the section. This adds
evidence that a dominant westward flow does take pla

Strait of Belle Isle.
September 1955,

The vertical distributions of temperature, sa
density (O¢) for September, 1955 are given in Figure

Observations in the Belle Isle region in the late st

also. Surface temperatures in the southern part of
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y greater than 5,0°C. in the central part and less
'; along the shores. In the Strait of Belle Isle,
qiratures were between 4° and 560. except in Seection G,
le Isle and Newfou;dland, where temperatures were bee=
and 4°C, Outside of the Strait (Section F) surface

E decreased gradually from 5.1°C. inshore to 2,3°C,
ﬁff the Labrador Current. In Section H, running easte-
‘ije Bauld, surface temperatures were less than Q.OOC.
trait and increased to 5.1°C. further offshores |
;;6 decrease in the volume of the cold water layer from
‘%aouthern sections and in the Strait of Belle Isle
‘%and D) is clearly indicated. The minimum observed
'(was -1.17°C. at this time of the year in Section B,

I ro water was present in Sections C, D, and By The
j{yyer was present, below the 100-metre level, in
g%ween Belle Isle and Labrador. In Section H, the
”g~yer can be seen pressed up against the coast and
=like distribution reaching off'shore,

‘waters in the ®squiman Channel had temﬁeraturesrand
higher than 4.8°C. and 34.5% at a depth of about 275
fﬁamparison of Figures 3 and 7 shows that there was &
#3_1ncrease in the volume of the deeper waters from ’
tember. This increase in volume from spring to autuﬁn
rted by Lauzier and Bailey (1957).
Ftiéal.distributions of density (0t) indicate that in

30 metres, there is an overall movement southward along
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the ‘Labrador coast, and southwestward through the SGE,

,Below this level, there was a northeastward movementgf

waters -in the Point Riche Gully.

November 1955,

The vertical distributions of temperature, salin
density (60't) in November 1955, are illustrated in Fii?
and 16, Both sections show the effects of vertical
the result of autumnal cooling. The waters in the
well mixed and showed only small variations both in
and salinity from top to bottom. Temperatures variff
0.8°¢, apa 2.8°C., in different parts of the Strait.

salinities varied between 32,5 and 31.3%,
The vertical distribution of density (€z) is

D, a bilateral movement is indicated, southwestwar

side, northeastward on the south side,
HORIZONTAL DISTRIBUTIONS OF TEMPERATURE, SALINITY AN

June 1955,

Figures 17 to 19 show the horizontal distribut;}
perature, salinity and density for June 1955, The
Juné indicate a warming of the waters from east to
the Strait of Belle Isle. Temperatures at the surfac

from 2.60°C, at the eastern end of the Strait to 6e70
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;rbf Esquiman Channel,

‘[ face depths, the temperature distribution had the
#lpattern as at the surface.

EQSO metres, salinities in the Esquiman Channel were
ﬁ*f than those in the 3trait of Belle Isle. The low
‘kir was confined to both sides in the Esquiman Channel,
ftrait of Belle Isle, the low salinity water was con-

to the north side.

e dynamic gradients were small and the only apprec-

*Vﬂt was along the north side of the Esquiman Channel,
gﬁﬂard current was in evidence., In general, a weeak
vement through the area persisted with a very weak east-

3nt along the west coast of Newfoundland.

;;20 to 22 show the horizontal distributions of tem-
salinity and density () for September, 1955. The
;g?ptember show a marked increase in the horizontal
;\structure over those for June. Surface temperatures
» res of the Esquiman Channel were only slightly less
é;, while in the Strait, they were for the most part
Liﬂoc. and lower than 3.0°C. east of Belle Isle, The
;{distribution patterns at the various levels de~-
iﬁabout the same, The most noteworthy features were

) of cool water with relatively high salinities that
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reached from the Strait to the southern end of the
and the tongus of warm low salinity water protruding &
along the wesﬁ coast of Newfoundland, |

~ The general water movements in September are i
the horizontal distributions of density (§z). From
the séuthward movement of Labrador water past Belle{;
the entrance of some of thess waters into the Strait
dicated by the 25.0 isopycnal Mcst of ths water flﬁ#
ward through the Strait of Belle Isle kseps to the
to enter the Gulf of St, Lawrence. Some of this w e
curved northward to flow along the northern edge of J

On reaching the western end of the Stralt of Belle &
side, while the remainder was deflected southward

perties, it appears that an eddy was formed at the e
of the Strait of Belle Isle. It is possible that

is due to the bottom configuration in this region. =

TEMPERATURE=SALINITY RELATIONSHIPS

et al (1954)., In addition, the sbove diagrams show

tinuity of Labrador coastal water from the Labrador
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Belle Isle ard into the Mecatina Gully. The waters
iche Gully were on the other hand typical of the

wrence, being influenced by movements through

;,waters with temperatures less than =l. 026, had
1Lities in d*fferent areaso In the Gulf of St.
cold-water layer had salinities less than 32.5%
xationg as shown by the T-§ curves in Figure 25.
,e“Gulf salinities were higher at the surface, and
water had salinities that are higher than 33 0%,
f the high salinity cold water in the Guif in-
riéin outside of the Gulf. Such cases are shown
ves for stations in the Mecatina Gully and they
‘;t_is part of a cold water layer which has entered
réit of Belle isle.

/gurva for station 52 clearly shows that the deep
Labrador Current are a mixture of Deep Labrador
thé cold water, whereas, the deep waters flowing
"uStrait and in the Gulf have characteristics of
a%qf water found south of the continental shelf off
'_V:'Ghannelo

rthy of note that salinities in the Strait of Belle
er in September than in June. The apparent reason
s that river discharges are low between October and
ring freshet does not occur until June and thus ob-

8n’1hﬂéafly‘June were as yet unaffected by river
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DISCUSSION

The results of the surveys made in 1955 in the ;3
Belle Isle region allow comparisons to be made with i#
of 1923, A well developed southwestward movement ex‘g
the September survey which showed the effect of a d
ward flow on the oceanographic conditions in the Esqt
Although Dawson (1907) showed by current measuremen
a condition did exist, the surveys of 1923 (Huntsmanf 
observed a "differential" movement between the two 514
Strait and a dominant eastward movement.

The existence of an eddy in the Esquiman Chann
dicated by the results of drift bottle experiments car
August 1923 (Huntsman et al, 1954, p.225) in which .
set out were returned. However, the only direct evide
existence are the 1955 data. The eddy appears to a'
a westward movement along the north shore and whan i
movement along the Newfoundland coast is relative1§=§
existence of the eddy appears to be due to the 1nf lue:
bottom configuration on the water movements,. Data'di
to accurately establish the extent of the eddy or ta#

additional features that may exist in conjunction wif
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SUMMARY

:%aphic data from the Strait of Belle Isle and the
’§,Chahhel in June, September and November, 1965,

ﬂTthe seasonal trends of both temperatureas and

:¥r survey, there was a strong dominant westward flow,
;ilopment of an eddy as a result of the dominant weste

ow and the bottom configuration is illustrated from the
;fof the June and September 1955 surveys.

iirvation of the oceanographic conditions attendant to
ant westward flow and the development of an eddy are

ted as initial findings.
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Fig. 1 The Strait of Belle Isle and its approaches showing the locations :
of stations occupied by H.M.C.S. ““Labrador’® and by C.N.A.V. ““Sackville”.
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Fig. 2 The Strait of Belle Isle and its
figuration.

approaches showing the bottom con-
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fﬁ‘ stribution of temperature, salinity and density in section A,
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Fig. 4 Distribution of temperature, salinity and density in Section B,

-June 1955.
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tribution of temperature, salinity and density in section A,
-September 1955.
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Fig. 8 Distribution of temperature, salinity and density in section B,

-September)1955.
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-September 1955.
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Distribution of temperature, salinity and density in section H,
September 1955.




237 238 239 240 237 238 239 240

TEMPERATURE € SALINITY Yoo

= 25[ 26\'0 -
2 <& 6
MILES
DENSITY

Distribution of temperature,salinity and density in section C,
- -November 1955.

242 243 244 241 ) 242 243 244

0 k13- 32

 TEMPERATURE  C . B SALINITY  7ae

DENSITY

Distribution of temperature, salinity and density in section D,
-November 1955.




10 METRES

50 METRES

.
La

. 17  Distribution of temperature - June 1955.
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~ Fig. 18 Distribution of salinity - June 1955.
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ig .19  Distribution of density (Og ) - June 1955.
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Distribution of density (O ) - September 1955.
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Fig. 24 Typical temperature-salinity correlation curves for the Strait

f Belle Isle region in September 1955.
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Isle region in November 1955 and March 1956.
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