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Introduction

The Canadian Atlantic Coast stretches from Davis Strait in the

north to the Bay of Fundy in the south. The waters lying over the
continental shelf and in the adjacent parts of the Atlantic Ocean
are extremely varied in their temperature and salinity characteris-
tlos. These watera are of partioular interest and importance to
the various fisheries that are carrisd on off the Canadian Atlantic
Coast.

Oceanographic research has been carried out over the emtire
area from time to time. No attempts have been made to deal with
the area as an oceanographic unit because of its size and the
1ack of resources for such an ambitious program. However, since
1650, there has been a sufficient number of organizations carrying
out oceanographic research in the area during the summer months,
that a full seale survey ia approximated for the month of August.

Commencing tn 1950, the Atlantic Oceanographic Group has
carried out seasonal oceanographic surveys of the waters in the
Bay of Fundy, tne Scotian Shelf, and the Gulf of St. Lawrence.
During the same period, oceanographic observations wers made in
the Labrador and Grand Banks regions by the staff of the New-
foundland Plsherles Research Station at St. John's. The
location of the stations forming the two survey metworks are shown

in figure 1.



Relatively good coverage is provided by these two programs, with

the use of data collected by varlous United States and Canadian
agencies to supplement them.

Sufficient data were collected during the month of August
in each of the years 1950, 1951, and 1952, to permit the construc-
tion of charts 11lustrating the dlstribution of temperaturs and
salintty at thres levels (0, 50,

4 100 metres) for the years
1950 and 1952, and of temperatures alone for 1361.

Data Used

The data files of the Atlantic Oceanographic Group contain
a11 published data collected in the area north of the 40 parallel
and west of the 43 meridian, as well as that collected by
Canadian organizations and that veceived through co-operative
exchange with United States agencies.

In the preparation of the fiftesn charts that are presented
below, all data collected in the area betwen the last week of

July and the first week of September in 1950, 1951, and 1952, were
used.  The chart:

are based principally on the data collectsd by
the Atlantic Oceanographic Group and the Newfoundland Fisheries
Research Station. The remainder of the data

£ApS, and to add further detalls.

s used to 111 1n
Tafortunately, the 1951
summer survey of the Atlantic Ocesnographic Group was mot carried
out at a time which was sultable for use in this work, making the
salinity dlatribution too scanty for presentation for that yesr.
Surfictent additionsl temperature data existed, however, for the

construction of temperature charts. The two mortheramost

sections on the Labrador Coast were not occupled by the Newfoundland



Station in elther 1051 or 1952, but the lack of data was partially
overcome through the use of data collected by other organizations.
Congiderable additional informetion was given from data collected
by vessels of the Tnternationsl Tce Patrol, the Canadian Hydro-
grapate Service, the U.S. Eydrographic Office, the Woods Hols
Ocennographic Inatitution, the U.S. Coast Guard, the Fisherl

Regesrch Board of Cansda, and the Defence Research Board of Canada.

The interest and co-cpsration of these organizations la gratefully

acinowledges.

Goneral of Cenadian Atlantic Waters

The general circulation of waters in the Canadian Atlantic
1s well known, but is not deslt with in any one treatise. Thu
1t 1s of interest to trace the various waters as they move from

one area to another.

In the vicinity of Davia Strait, the Labrador Current
formed by the function of the Baffin Land Current with the West
Groenland Current, The Baffin Land Current carries frigid water
Wwith tomperatures as low as ~1.7 C, while the warmer West Gresn-
1and Current carriss waters with temperatures as high as 6.0 O
(Smith, Souls, and Mosby, 1887).

Tue Labrador Current has been described (Iselin, 1927) an
# ©0ld water strean which flows southward over the continental
shelf inside of the comparatively motionless homogensous mass
of North Atlantic water. An compared with the main body of
water in the Labsador Sen, the Current is oharacterized by its

low salinity and temperaturs.




The Labrador Current may be divided into two streams, an
inshore and an offshore one. The inshore stream contains the
greater volume of the cold water and is confined to the con-
tinental shelf. This stream enters Hudson Strait on the Baffin
Land side mnd flows as far as Big Island befors it recurves south-
ward to mix with the waters flowing out of Hudson Bay, and flows
out past Cape Chidley (Smith, Soule and Nosby, 1957). The
offshore stream, which contains waters that are characteristic of

the

rmer West Groenland Current, tends shoreward near the mouth
of Hudson Strait, but does not enter, and continues to flow

southward over the continental slope (Smitn, Soule and Mosby,

1937).  Continuing down the cosst, the Labrador Current follows
an easy sinuous course which exhibits two major bends, the one
botween Cape Harrigan and Cape Harrizon, Labrador, and the other
between Cape Bauld and Funk Tsland, Newoundland (Smith, Souls,
ana ¥osby, 1937).

The characteristic low temperatures of the Labrador Current
poratst as the water flows southward, the great stability of the
water layers preventing the penetration of solar heat by con-
veotion. On reaching the vicinity of Belle Isle Stralt, water
from the inshore stream 1s carrisd, st times, through Belle
Tale Strait into the Gulf of St. Lawrence (Bailey and Hachoy,
1950), Here too, at times, the Gulf of St. Lawrence waters
moving outward slong the southern side of Belle Isle Strait
enters nto the southward flow of the Labrador Current.

Southward from Belle Isle Strait, the Labrador Ourrent mests
the northern face of the Grand Banks in the latituds of St.

John

, and s split, the slope branch continuing down the
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eastern edge of the Grand Banks, while an inshore branch follows

the Avalen Channel past Cape Race (Smith, Soule, and Mosby, 1857).

e offshore branck, as it proceeds along the edge of the Grand
Banks, 1s constantly being turned in a northeasterly direction
0 that by the time the current has reached the tall of the Grand
Banks practically all of it hes been turned enstward, joining the
Atlantic Current. Spall amounts of Labrador Current water may at
times pass westward along the continental slope from the tall of

the Orand Banks (Smith, Soule and osby, 1937).

The inshore branch of the Labrador Current which flows in
the Avalon Channel past Cape Race, in general, reaches as far as
the vicinity of St. Plerre Bank before losing its arctic charac-
teristics, and, at times, it may reach into the Gulf of St.
Lawrence as an arctic current. This ides of the general circula-
tion along the south coast of Newfoundland was put forth by
Bjerkan (1919), and has since been substantiated, in part, from
time to time, by various oceanographic observations.

In the Gulf of St. Lawrence, the waters that enter via Cape
Ray from the east are deflocted to the mortheast and flow along
the west coast of Newfoundland, On reaching the head of the
deep Esquiman Channel, part of this flow ia deflscted towards the
north shore of the Gulf by Necatina Bank, while the remsinder
continues morthwards to enter into the circulation of Belle Isle
Strait. Investigations have shown that the circulation in
Belle Isle Strait consists of (a) a progressive inward movement
of Labrador constal wator on the north side, and (b) a progressive

outward movement of Gulf of St. Lawrence water on the south side,



accompanied, at times, by (c) a dominant outward flow of Gulf

waters (Hunteman, Batley and Eachey, 1964), or (4) a dominant
inflow of Labrador constal water (Dawson, 1907). Along the
north shore of the Gulf, there is a westward drift of a typs of
water which may have had ita origin morth of Belle Isle Strait.
In any event, part of the northeastward flow along the west
coast of Newfoundland ia deflected to the Quebec shore by
Necatina Bank and rounds Cape Wnittle to enter Jacques Cartier
Passage.

In Jacques Cartior Passage the water movements are mainly
t1dal.  The drift from the north i deflected southeastward
toward Anticosti. It then rounds the eastern end of Anticosti
and flows westward along the south coast of the Island to enter
into the general circulation of the St. Lawrence River.

In Gaspe Passage between Anticosti Island and the Gaspe

Poningula, there is a steady movement of water to the southeast

in the form of the Oaspe Ourrent. This current is very atrong
and its effect can be seen and felt for many miles from the Gaspe
Coast. It keops well to the Gaspe Peninsula but loses a con-
siderable amount of its velocity on passing into the shallows of
the southern portion of the Gulf. The waters in this southern
Gulf area form a general enstward flow which works toward Cabot
Strait, where the main efflux from the Gulf of St. Lawrence

ta)

Pplace.
Dawson (1913) has described the efflux of the Gulf of St.
Lawrence through Cabot Strait as the Cape Breton Current, and as

being a steady current flowing to the southeast. The waters




borne by the Caps Breton Current on passing through Cabot Strait

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

waters have been shown to spread out over the shallow Scotian

era found in this

Snelf and form & major constituent of the
area (Mclellan, 1954). On the Scotlan Shelf, there is, howsver,

an inshore movement of more saline waters that results in the

consumption of the Gulf of St. Lawrence water through mixing 50
that the Gulf water has lost its original characteristics by the
“imo 1t reaches Cape Sable at the western end of the Shelf. At
the southern end of the Scotian Shelf, there 1s, at times a

ter found lying between tho

strong nfluence from the slope
edge of the continental shelf and the northern edge of the Gulf
Stream, Hachey (1853) has described an incursion of slope water
which took place in the winter of 1949, In the Bay of Fundy, the
waters exhibit a general cyclonic circulation with an inward move-
ment along the coast of Nova Scotia from the Cape Sable area and
an invard movement from further offshore in the Gulf of Maine,
and an outward movement along the coast of New Brunswick. The
inward movement constantly loses water to the New Brunswick side
an 1t progresses toward the head of the bay. On the New Bruns-
wick side, the movement is westward where the waters from the
rivers are joined by the waters from the Nova Scotia side to flow
out to the east of Grand Manan into the Gulf of Maine. A
dominant feature in the hydrographic conditions of the Bay of
Fundy ia the effect of tho strong tides. Tidal stirring causes

the waters to bacome progressively mixed, as they proceed into

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

are thoroughly mixed and are homogeneous s to temperaturs and
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linity (Hachey and Bailey, 1952).

In the Gulf of Maine, the waters show an anticlockise
movement which takes in the mixed waters from the Bay of Furdy
along the cost of Maine. The outflow from the Bay of Fundy
follows along the northern shore of the Gulf mixing with the river
4tscnarges on its inshore side and with central Gulf of Nains waters

on the other. Part of these waters flows out past Cape Cod while

the insnore edge of Georges Bank towards
Nova Scotia. On reaching the Fundian Channel, part of the waters
41sgorges around the northern edge of the Bank while the remainder
1s ontrained by the inflow that rounds the southern t1p of Nova
Scotia on its passage into the Bay of Fundy (Bigelow, 1927).

e Gulf Stream System, which, with the Labrador Current,

constitutes the main features of the circulation system of the

ors of the Western North Atlantic, may be recognized off the
Atlantic seaboard by 1te comparatively high tomperature, Off
Halifax, the northern edge of the stream may be within 230 nautical
miles (425 km.) of the coast and as far away as 420 nautical miles
(780 ¥m.).  ta meanderings, as shown by changing position of its
northern edge, have an indiract effect on the waters between it

and the coast due to the adjustments in the water masses that are

Aassociated with these shifting positions. Gulf Stream water

breaking away from the aystem, and carrying with 1t many forms of
marine 1ife associated with more tropioal waters, are incorpor-
ated in the water masses close to the comsts, and thus directly
©ffect the characteriation of these waters. It is, however,

in the area of the confluence of the Labrador Current and the

Culf Stream in the area southwest of tho Grand Banks, and to the




weatward, that large scale mixing processes occur which provide
a type of "slope water” that contributes largely to the charac-
toristic

tors that ave in contact with the continental shelf,
and penetrate at greater depth

even into the Gulf of St. Lawrences
These "slope waters” have a profound influence on the waters on

the Scotlan Ste

, both Indirectly through gradusl mixing processes,
and directly when incursions of these slope waters upon the Shelf

take place.

Temparar:

re Distribution, August 1950

Most of the major ocean currents n the ares are Tecognizsble
from the surface temperature distribution (figure 2). South of
Greamland, the northward flowing Vest Oreenland Current has surface
temperatures ranging from 2 C. inshore to 8 C. offsnors. Tne
main body of the Labrador Sea exhlbits temperatures sbove 5 C.,
while the soutward fLowing Labrador Current shows the influence

of decreasing latitudes and mixing with warmer waters from offshore
As its temperatures increase from Sel\ in the north to 700. at the
tafl of the Grand Banks. In the trisngle botwesn the Grand Banks
and the Scotian Shelf, the slope water is seen to increase from
& narrow band off Gape Cod to a wids ene south of Cape Fay.
Temperatures in the slope water are higher than 17004 but less

o
than 25 C.

In the longitude of 60 W. an eddy from the northern
edge of the Gulf Stream may be seen intruding into the slops water.
Surface temperatures at the morthern edge of the Gulf Stream are
eI (e, 65 O, and traces of 418 sheoam fusb Tesch

1nto the dlagram.

Over the shallow portions along the coast and over the banks,
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surface temperatures show only smsll variations from one area to
another, ranging in general from 13 to 16 C. Along the south

than 15 C.,

coast of Newfoundland where temperatures are les
there is the suggestion of a movemsnt from the east coast of New
foundland into the Gulf of St. Lawrence. Increasing temperatures
along the Gaspe Coast illustrate the warming of the Gaspe Current

as 1t loses velocity and enters the shallow area in the southwestern
Gulf. Along the southeast comst of Nova Scotia, the lowered
temperatures off Halifax illustrate the upwelling of colder sub-
surface waters. In the ares south of Cape Ssble, temporatures as
low as 10 C. are cbserved which appesr to be the result of strong
t1dal mixing over the shellows in this area. In the Bay of

Fundy area, tidal mixing is extremely important. Temperatures

there, during this period, are somewhat higher than on the Nova

Scotia coast.
The temperature dlatribution at SO metres (figure 3) has the
ssme general form as that for the surface, but the main charac-
teristics of the waters in the major currents are more readily
discernable. In the case of the West Greenland Current, its
composition as a mixture of a warm current (Irminger) and a cold
one (East Greenland) is clearly shown. The marked horizonbal
temperature gradient near Cape Farewell shows the arctic nature
of the East Greenland Current on the one side, and the warm
Irminger Current on the other. Temperatures in the Labrador
Sea are, in general, greater than 5 C. at tnis level. The arctic
nature of the Lebrador Current is revealed by the large quantity

of below 0 C. water that can be seen stretching along the coast

£ Labrador as far south as the tail of the Grand Banks, and
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inshore as far as the fsland of St. Pierr

-Miquelon, Water

o

colder than 0 C. 1s slso found in the Gulf of St. Lawrence. Off-
shore the

rm slops water with tempsratures greater than 10 C.

can be

on occupyling large areas off the continental shelf.

Coastal waters along the coast of Nova Scotia are, in general, b

tmeon 2 and 4 C., and re;

ot the influence of the cold waters

from the north and east.

ere s no suggestion that waters from
the Labrador Current flow directly to the Nova Scotia Banks as a

steady current. The Labrador waters which re

ch past Cape Race
tend to pr

towards the Oulf of St. Lawrence along the south
coast of Newfoundland, while the waters on the Scotian Shelf show

tho influence of waters from the Gulf of St. Lawrence. Bet:

n
the Labrador waters along the south coast of Newfoundland and the
waters on the Scotian Shelf, there is to be noted a tongue of
warmer water reaching towards Cabot Strait from the slope water.
This is the upper layer of a tongue of ocean water which reache:

s far

the Saguenay River at greater depths., The irregular-
16108 4n the boundary betwsen the onstal waters wid the slope
waters are more slensly shom than fa the surface femperatire
dletrioution, Some of the tonguss and eddies are the result of
bottom topography hile others are the result of the balance

between the dynamical forces in the two water mass:

At 100 ot

(figure 4), the influence of bottom topography

1s most pronounced because the main banks are of depths 1

s than
100 metres.

A major feature of the temperature distribution at this
level is tho extent of the large mass of arctic water with

temperatures lower than -1 C. This water extends from the Arctic
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to the edges of the Grand Banks at latitude 45011 » but does not
Fonch the Gulf of St. Lawrence nor the Scotfan Shelf. In the
Gulf of St. Lawrence, temperatures are all below DDC. This

water probably ortginated in part, outeids the Gulf at an earlier
*1m0 and 1n part was formd "ia situ’. Leuster and Batley (1852),
estinate the amount of locally formed cold water (less than 0 C.)

to be between one-third and one-half of the total volume of arctic

water found in the Gulf. Outside the Gulf of St.

Lawrence, in
the Laurentian Channel, further details of the wedge of warm

oceantc water that T

ches up the channel are shown.

At the far o

orn edge of the Scotian Snelf, a small isolated

body of arctic water is to be noted. The exact 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 Orand Banks after a flooding in the

arly
spring, as suggested by Bjerkan (1619).

South of Nova Scotia, in the deep channels that penctrate
the Shelf, there are small bodies of relatively warm water which

appear to have been left from an incursion of slope water that

took place at an earlier date. The undulating boundary between

the slops water and the shelf water probsbly causes this
Phencmenon to oceur at fairly frequent intervels when the slope
water 1ies close to the sdge of the shelf, as 1t has been observed

to do at tim

Temperature Distribution, August 1951
The portrayal of the distribution of temperature and

salinity for 1951 was somewnat hindered through the general lack
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of data from the Scotlan Shelf and Gulf of St. Lawrence areas

for this time of year. In addition only the most southerly

of the taree hydrographic sections from the Labrador coast

occupled. However, a ood seriss of bathythermograph chserva-
tions was made ncross the Labrador Sea along the 55 ¥. meridian.
In figure 5, surface temperatures in the Labrador Sea rangs
from 5°C. 1n the north to greater than 10 C. in the south. This
alstribution reflects the northward warming of the Atlantic Cur-
rent and the southward cooling by the Barfin Land Current. In-
snore temperatures are less than 5 C. on both sides of the Sea.
Data from the northern and central parts of the Labrador Current

re not available in 1951, but observations from the southern

portion show the gradusl warming of the surface waters as they

ach into the Grand Banks ar: Over the Orand Banks, surface

temperatures are, in genoral, between 12 and 18 C. In the

Gulf of St. L temperaturos were betwsen 15 and 18 C.,

While over the Scotian Shelf they ave generally less than 19 C.

enc.

Offshore, the slope water in the cceanic triangle betwsen the
Scotian Shelf and the Orand Banks has temperatures ranging
eon 20 and 25 C.

o
At 50 motres (figure 6) the below -1 C. water of the

bef

Labrador Current is ssen to reach only as far as Belle Isle with
a small patch near the tail of the Orand Banks. Less than 0 C.
water is found lying over the eastern edge of the Grand Banks and
foundland. Over

over the deeper area between the Banks and Ne

the Urand Banks, temperatures are between 1 and 5 C., while
o

over the Nova Scotian Bank they are generally greater than 2
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o
but less than 6 C. The boundary between the slope water and the
coastal water is well defined by the strong north-south tempera-

ture gradient that runs in an east-west direction across the chart.

In the Gulf of St. Lawrence existing data do not indicate the
prosence of less than 0 C. water at this level.

In figure 7, the distribution at 100 metres reveals the
extent of frigid water from the north and its influence on the
waters in aress south of it. At this level, the temperature
of the water in a given locality ia primarily controlled by the
state of the major ocean currents and the bottom topography.
Temperature Distribution, August 1952

In 1952 surface water temperatures were taken over a more
extensive area than in previous years. In Hudson Strait (figure 8)
the largs body of less than 2 C. water with warmer water near the
shore shows the effect of strong tidal stirring. The waters from
south side of Hudson Strait are seen to flow southward along the
Labredor Coast. The Labrador Current surface waters show a
progressive warming from less than 2 C. at Fudson Strait to 17 C.
near the tall of the Grand Banks.  The northward protruding
tongue of warmer water which extends along the coast of southern
Labrador 1s a feature of interest whose reality requires further
investigation. It could be the result of a more advanced warming
1n the less swiftly moving inshore waters coupled with some
upwelling along the coast induced by the prevailing offshore
winds of summer.  Over the Crand Banks, temperatures increase

from 1

s than 15 C. in the north to greater than 19 C. along

the southwestern edge. 1In the Gulf of St. Lawrence, temperatures
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are relatively low in the Gaspe Current whils a progressive

incresse 1s demonstrated from west to sast. The outflow from the
Gulf of St. Lawrence onto the Scotian Snelf is illustrated,

temperatures being generally less than 19 C. At the southern end

of Nova Scotia, the depressed temperatures reflect tne influence
of strong tidal stirring over the shoals along this part of the

conat.
At 50 metres (figure 9), the temperature gredisnts clearly
outline the verious ocen currents. The Labrador Current being

characterized by its frigid temperatures is seen to extend from

the far north to past the tail of the Grand Banks. Off Nova

Scotda, the boundary between the shelf water and the slope water

1s marked by the strong horizontal temperature gradient. Inshore

waters are generslly less than 5 C. and as low as O C. with the

exception of Labrador water which has temperatures lower than

-1.0C.  Slope
Several eddies of water are in evidence lying, respec-

or has temperatures between 10 and 20 C. at

this level.
tively, at the tall of the Grand Banks, the southwestern slope of
the Grand Banks, and nt the weatern and eastern ends of the

o eddies provide an interesting point for
In the Gulr

Scotian Shelf. Th
theoretical discussion and will be discussed later.

of St. Lawrence, two patches of less than O C. water are in

evidence. One lying along the north shore of the Gulf indica
1ts origin to be the Labrador Current, while the second lying
south of Anticosti and reaching onto the Magdalen Shallows may be
in part locally formed through winter chilling or be continuous

with the first patch of cold water from the Belle Isle Strait area.
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Warmor water 1s to be noted flowing into the Gulf from the south
const of Newfoundland. Over the Scotim Shelf, temperatures
are betwoon 3 and 8°C.

At 100 metres (figure 10), the same general distribution of

temperature as found at the 50 metre level prevails. This is

particularly true in the areas bathed by the frigid water of the

Labrador Current.
Salinity Distribution, August 1950

The distribution of salinities sre based almost wholly on
observations made by the Atlantic Oceanographic Group and by the

Newfoundland Fisheries Resesrch Station. One section across

the Labrador Sea from South Wolf Is., Labrador to Cape Farewell,
Greenland, made by the International Tos Patrol, was used as well
as oceasional stations taken by the Canadian Hydrographic Service.
The salinity distribution at the surface (figure 11) shows
the Labrador Current to be composed of many tongues and eddies.
Tts 1s particularly true in the offing of Belle Isle. Smith,
Soule and Nosby (1987) show an eddy in the same area and suggest
that this region is unmistakably associated with currents coming
from farther south in the Atlantic, Actually the low salinity
associated with the eddies shown in figure 11 and figure 12
argue against their originating in the south. A more simple
explanation may be that they represent transient displacements

of inshore waters or a residual condition from the spring when

large quantities of sea ice are dissipated in this region.
The efflux from Hamilton Inlet appears to have a considerable

influence on the surface waters off Southern Labrador and in the
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vicinity of the Stralt of Belle Tsle. The lower salinities in
the southwestern Gulf show the effsct of the St. Lawrence River
a1scharge.

At 50 metre;

(f1gure 12), the distribution is similar to
that st the surface, but salinities are somewhat higher, particu-
larly in the inshore areas. The three great channels which cut
into the continental shelf and allow ocean water to be found many
hundreds of miles inland, namely Hudson Strait, the Laurentian

Channel, and the Fundian Channel all show the effect of the shor

ward flow of high salinity weter. At the 100 metre level,

(t1gure 15), salinities are all above 32.5 /oo, and, in general,

are above 33.0 /oo.
Salinity Distribution in August 1951

1In 1951, there was an insufficient number of hydrographic
cbservations in August for the construction of a salinity distri-

bution chart.

Salinity Distribution in August 1952
Tn 1952, there was a sufficient number of hydrographic
observations to give a good salinity distribution pattern for

the entire ar

At the surface (figure 14), in the discharge of Hulson Bay
salinities are as low as 30.5 /oo, As the water proceeds along
the Labrador Coast, additions of fresh water reduce the inshore
salinities to 27,0 /oo in the Hamilton Inlet area, while in the
offshore portion of the Labrador Current, constant mixing with

the

1ine waters of the Labrador Sen and the Atlantic Current

cause this portion of the current to become more saline. The
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central core of the Labrador Current, however, maintains its
alinity bet

n 32,0 and 32.5 /oo from Hudson Strait to the tail
of the Orand Banks. The influence of the dlscharges of the
Hamilton Inlet and St. Lawrence River i readily apparent from the
reduced salinities. The outflow of the Gulf of St. Lawrence
5" O'e esVos) AT  11a ST e Ty Bst1ined by the 3040160
fachaline.

At 50 motres, the genoral distributional pattern (figure 15)
shows only one feature worthy of nots, that belng near the mouth
of Hamtlton Inlet, Labrador, an eddy of low salinity water, which
1n centred on the central axis of the Labrador Current. With
the small amount of data available in this area, it is difficult
%o determine whother this body of low salinity is associated with
the outflow of Hamilton Tnlet, is part of a semi-permanent feature
of the Labrador Sea, or, merely a small body of low salinity water
that represents the last vestiges of the melting lce and spring
Tunoff that has reached this area.

At the 100 metre level in 1852 (figure 16), the salinities
are somewhat higher than in the upper levels. Salinities range
from 31,51 /00 1n Ungava Bay to grester than 36,0 /oo at ths
odgo of the Gulf Str

In gensral, the waters have saliniti

groator than 33.0 /oo. This water type, except for the

mmediate inshore areas, covers the entire Atlantic coast. This
fact demonatrates the nature of the various bottom waters that
are found in the deeper chanaels along the coast. Waters of
oceanic origin with salinities between 33.0 and 35.0 /oo underlie
A1l co

Al waters where thers is sufficient depth. This at
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F1rat would appenr to be oxcepted in the Gulf of St. Lawrence
Where salinitiss less than 33.0 /oo are found 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 Oreat
Lakes System. There is, thus, a large accumulation of fresh

water uixed with salt water in the Culf. The result of this is

that towards the St. Lawrence Estuary from seaward, salinities
dscrease on any chosen horizontal surface. However, if one were
to follow a given ischaline in the Laurentisn Channel, one would
£ind that 1t reached well into the sstuary, but that the depth
had tncreased mavkedly from Cabot Strait to a point where it
reaches the hottom.
Discusaton

In viewing the horizontal distribution of temperature and
salinity off the Canadian Atlantic Coast for the yesrs 1950, 1951,
and 1952, 1t 1s readily apparent that no major changes in the
general circulation took place. There is, howsver, a noticeable
change in the extent of frigid water from the Labrador Current in
the Grand Banks region. This was particularly noticesble 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 (Lsuzier, 1952), and (Bailey, MacGregor
and Eachey, 1954). From the data available, it is difficult to
determine whether the increases were a result of an increased
Atlantic influence or a decressed Arctic one. At any rate,

ro somewhat lomer in 1952 and the amount of frigid

temperatures

ter in tne Labrador Current around the Orand Banks had increased.
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of the slope water-Gulf Stream boundary nesr the tail of the

Grand Banks.
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Fi. 1. Chart of tho Canadian Atlantc showing the locations of
hydrographic stations and the 100 metre contour.




Fig. 2. Surface temperature distribution, August 1950.






100 metres, August 1950.

‘emperature distribution at




Fig. 5. Surface temperature distribution, August 1951,













Fig. 9. Temperature distribution at 50 metres, August 1952.






Fig. 11. Surface salinity distribution, August 1950.






Fig. 13. Salinity distribution at 100 metres, August 1950.









Fig. 16, Salinity distribution at 100 metres, August 1952.
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