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INTRODUCTION

o temperaturs variations of surfase waters of the Canadian
Atlantis coast have been stulied (Hachey 1939), as well as certain
trends and oyoles (Hachey and lolellan, 1948). In 1945, a full
noale study of the Gulf of St. Lavrence was initiated by the

Atlantic Herring Investigation Committee, The main features of

the surface layer (Lauzler and others, 1951) and of the desper
layers (Lauzter and Bailey, 1052), have now besn described. Some
aspects of the study dealing with the shallow waters of the south-

weatern sector of the Gulf have also been reported; the effect of

storms on the water conditions in the Nagdalen Shallows (Lauzier
1952a), and also the relationship between the spring run-off of
the St. Lawrence system and the surmer minimum salinity in the
southwestern Oulf (Lauzier 19521),

The data in the present paper were collested from continued
weekly or bi-weokly cbservations at three selscted points,

Choticamp, N, 8., Norta Rustico, P.E.I., and Orand River, Quebec,
botween 1945 and 1949, Tn the later part of this perdod, data
have also been collected from a tation in the Northumberland

Strait, off Richibucto, N.B, Along the Gaspe Coast, observations

on American Bank were taken in 1947, The locations of stations

are shown in figure 1.




The data are used in describing seasonal and geographical

variations of temperature and salinity of the waters of the western
Gulf of St. Lawrsnce, as well as the variations that occurred from
yoar to year. Tentative sxplanation of short-term variations are
given.

SEASONAL AND AWNUAL VARIATIONS

Tomperature Changes

1047, sonal temperature variations for thres stations,
North Rustico, P.E.I., Cheticamp, N.S., and Grand River, Quenes,
are f1lustrated in figure 2, using data from the surface and the
30-metre lovel.

The temperature variations at the surface show a maximum in
mid-summer, from July to August, depending on the location. The
rate of vernal warming from Nay to July was approximately the sams
for the thres stations, By the middls of July, the Grand River
waters had reached their summer maximum temperature (18,0 C.);
the corresponding maximm was résched about two wesks later at North
Bustico (19.9°0.), and thres wesks later at Cheticamp (22.3C.).
The maximum temperature, at North Rustico was greater than at
Grand River, while at Cheticamp still higher temperatures were
attained. From the end of August, the rates of cooling at the
thres stations differed slightly from one another, the bempera-
tires convirging towards the temperatures of the freesing point.

The 30-metra level, chosen for comparison, is the bottom

layer at North Rustico, and a mid-water layer at Grand River and
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Oneticamp whers the total depth exceeds 5O metres. The sessoal
Semperature variations at 50 metres show some varimbility as well
as Aifferent rates of warming and cooling. At Grand River the

temperature slowly increased from an average of 1,0 to (.OOC. from
se was recorded at the beginning

May to August, while a rapid incre
of September which seems to indicate that the thermocline was then
decper than 50 metres. During the autumn, the rates of cooling at

the surface and at 30 metres were approximately the same. At North
Rustico, the 30-metre waters reached a maximum at the beginning of
July (6.5°C.), end 1n October (9.0°C.), with & mintmum at the

At Chettoamp, the So-metre waters
aleo showed two maxina, one in July (13.0°C.), and one in October
a

beginning of August (3.0 C.).

o
(11,0 C.), with a minimum at the end of August (5.0 C.).
Grand River, as well as at Choticamp, the water temperatures varied
over a comparatively wide range, as comparsd to the North Rustico

waters.

1945-1949.  The variations from ons year to another are best
representsd by the North Rustico dats for the period 1845-1949,
The results are shown graphically on figure 3 for four different
levels.

At the surface, the differonces in temperature from year-to-
yoar are small. It may be seen that, on the average, from June to
August, the temperatures wers low in 1046 and high in 1949, and
from September to November, high in 1945 and low in 1947, During
this five-year period, the maximum variation of temperature at a
given time, was approximately 3 O. At 10 metres, the difference

from year-to-year was greater than at the surface, and the




tbemperatures showsd some tendency of being subjected to local vari-
ations.

At 20 motres, the wide range of variations in tempsratures
was dus to the year-to-year variations, and also to the short-term

erratic variations that are related to upwelling and subsidence

(Lauzter 1952a). With the exception of 1949, when erratic varia-

tions masked any such trend, the data show a semi-annual cycle of

bemperature at 20 as well as 30 metres. It is to be moted that from

October at 20 metres and from November at 30 metres, the rates of
©cooling were very similar to those of the surface and that tnere

was a very small vertical temperature gradient. This indicates

verticsl interchange to a depth of at least 30 metres. On the

average, the overturn occurred ahout the middle of November, when
tor

eratures tended to uniformity throughout the water column.

inity Changes

1047

The cyclic variations of salinity are represented by time-
alinity graphs in figure 2, for the surface and the 30-metre depth.
At the surface, the variations show a marked minimm salinity from
arly to mid-summer depending on the location of the stations. Off
the southern Gaspe coast (Grand River) the minimm of 22,1 /oo

oceurred at the beginning of July; off North Rustico the minimm

of 25.2 /o0 was vacorded at the beginning of Aumst, and at Chati-
camp the corresponding minimum of 26.7 /oo, was reached at the

end of the month. There was approximately a four week interval
between the time of occurrence of the minimum sslinity at Grand
River and at North Rustico, and almost two weeks interval

botween
Forth Rustico and Cheticamp.

This lag, as well as the varying
intensity of the minimum, indicates the slow progression of the
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continental drainage effects on salinity in spring and early sum-
mer, from the Gaspe area southward.

At 30 metros, a decrease in salinity corresponds to an increase
in temperature end vice-versa, However, the salinity variations
seem to be more orratic. Such correlations are expscted on the
basts of a soiche-1ike phencmena previously described (Lauzier,
1952a) .

¢ varia-

The most striking featurs of the year to yi

1045-104
tlons of salinity off North Rustico is the wide range of varlations

4l of July to October (figure

within the uppor layors from the
alinity at the surface varied between

4). Te observed minimum
25.2"/00 tn 1047 and 877 /o0 1n 1048, The minimn salinities
for 1045, 1946, 1645 and 1049 were in the vicinity of 26.9 /0o,
The minimum salinity reached in 1947 was much lower than during the
two preceeding and following ysars. The run-off of the St.
Lavronce bastn in 1047, was the greatest during the poriod 1945
1049, T correlation between the salintty and the run-off has
been discussed in an earlier publication (Lauzier 1952b).

e
inverasly corresponding to the temperature veriation. At the 20

1inity at 20 and 30 metres shoma semi-anmual cycle

and 30-metre levels, the year-to-year variations do not ssem to
bo as large as at the surface, but erratic variations are more

froquant..

Northunherland Strait and Gulf of St. Lawrence

son of data from atations on both sides of Prince

A comp

Bdward Tsland, Richibuotc in the Northumberland Strait, and North
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Rustico in the Oulf of St. Lawrence, was made in 1948 and 1049

only. The temperature and salinity regimes in the two areas are
fairly sinilar. n the sur-
face salinities which are lower in the Northusberland Strait

Hovever, some differences are shown 1

(figure 5, and also in the 10 metre temperature which is lower

1n the Stralt than in the Gulf during the mid-sumrer.

Southwestern Gulf versus Atlantic Coast

The temperature data from North Rustico and Cheticamp have bsen

compared with other data collected during the same period at othsr

pointa in the Gulf of St. Lgwrence and on the Canadisn Atlantic

coast. Such data are svailsble from daily cbssrvations of surface

temperatures at Grand River (Tremblay), and chssrvations taken

twice datly at Entry Tsland, Magdalen Islands, St. Andrews, and at

Sambro, L.V,
Of the six stablons, Cheticamp shows the largest anmual range

and St. Andrews the smallest (ses Table I). However, along the

Gasps coast, tne monthly meximm tempsraturs is only slightly
highor than at St. Andrews, 14.5 C. as compared to 13.8°C. It
has been pointed out (Leusier, 1952b), that the general trend
tomards highor temperaturss was very pronounced during the period
1041-1851 along the Camadian Atlantic coast. It is suspscted
that our sanpling in the Gult of St. Lawrence was carried out
during a period somswhat wermer than normel.

e deviations of the ay to Dacemher aversge temperature
Sambro L.V. md St.

from the normal are listed in Table II.
have been combined to represent the Atlantic coast as

Andr
The data tn

against Entry Island in the Gulf of St. Lawrence.




Table IT show that the variations are generally of the same sign in

the two areas, hut with a greater amplitude outside the Gulf.

TABLE I

Surface Temperature, 1945-1949

Gnoticamp| North | Bntry| Orand | St. | Samro
Month Rustico Is. River [Andrews| L.V,
Q) @] a) @i | @ e )
ay 3. 4.5 7.3 5.4
une 1 1001 s 9.6 8.9
uly 17 168 150 27| 13
uat 1 1817 176 19| 162
optomber | 1 162 150 13| 18
ctoser 1 1210 1004 nis| 1sie
ovenber 7.5 5.4 85 9.7
acemhar 215 ols ae 63
(1) from weekly chservations
(2) from 1647-1949
(3) from twice daily observations
(4) from daily chservations
(5) 1945
TABLE 11
D. tenperature deviations from normal
Statton 1945 | 2048 | 2047 | 1048 | 1040
Sambro L.V,
St Andraws 01 | o | o [ -0 | 1.2
Entry Teland o1 | o1 | o [ ez | oi3

During the aummer months only, July, August and Septemver,

the deviations from the 1945-1949 average are fairly similar
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along the Atlantic coast and around Entry Island, but not uniform

1n the western Gulf of St. Lawrence (see Table III). Summer

temperature deviations at North Rustico and Grand River are some-
what similar but they differ from those at Entry Island. Such a
ifference from place to place in the sumer might be due to the
variations in lce cover during the previous winter, in the lagzing
effecta of the spring run-off, and in the resulting mixing processes
due to prevailing winds. It seems then, that the waters mear Entry
Island are not similarly effected by factors which disturb the mor-
mal trend of water conditions in the areas of the Gaspe coast,

Princo Baward Tsland, and Cape Breton Island.

TABLE TIT
Summer doviations from 1945-1949 average

Station 1045 | 1048 | 1947 | 1048 | 1040
SpmenL. 7]

St, Andrews 0.4 1.0

EBatry Island 0.8 -0.4

Forth Rustico 0.0 0.2

nd River =01 -0z

Tom inity Relationshiy

The cycles of temperaturs and salinity as illustrated by
figures 2, 3, 4 and 5 and dlscussed ahovs, have shown that, in the
shallow waters of the southwestern Gulf, increasing temperatures

vice-versa.

ave generally assoclated with decreasing salinities
The amplitudes of variabions are different from one station to

another. The T-S curves are consistently distinct ab least during
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spring and sumer, for each of the stationst Grand River, North
Runttco, and Chetlcamp. Individual I-S curves are furnished in
Figure 6, and envelopes of all the -8 ourves, from May o
Kovombor, for each of the thras stations are furnished in figuve 7.
For compariaon, a 1-S envelope is furnished for stations in the

niddls of tho Laurontian Channsl nesr Cabot Stratt. It is shomn in
figure 6 that the water masses at the thres stations are the result
of mixtures in various proportions of two water types: "A" cold

wator of tempsraturs lesa than -1.0°C. and a salinity of 52.00 /oo,
and "B" brackish water from St. Lawrence System, of varisble temper-

ature and salinity, depending on the season and location.
e process of mixing of the two water types, "A" and "8" is
ifferent for each of the stations.

The waters that reach Grand
River during the spring and summer were mixed with low salinlty

wators at a faster rate than the waters off the Gave Broton comst.
In the region of Prince Edward Island, the waters have an inter-

mediate regime, more closely related to that of the Cape Breton
than of the Gaspe area. The rate of vernal warming wes almost
1dentical at the thres stations. During the late summer and early
autunn, the water masses of the three areas have somewhat similar
-3 relationships.

Cyele of

end Salintty

A mentioned earlier in this paper, the bottom waters of tha
North Rustico area undergo a semi-annual cycle of temperature and
salinity vartations. This 1s indicated in figures 5 and 4 at the
20 and 30-motro levels, but

® the year-to-year variations and sbrupt
local changos seem to mask the general trend.

In figure 8, 15-day
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averages for the period 1945-1940, have been plotted for the 0-10
and 20-30 metrs levels, and the anmual and semi-annual cycles of
vartations are thus shown for the surface and bobtom waters respec-
tively.

In figure 8, 1t is seen that the surface salinity decreases

fairly rapidly from May to July, reaching a minimum at the end of

July. Prom August to Decesber, the surface salinity increases slowly.

The botton salinity reaches a first mintmm in the middle of July,
increases to an August meximum, decrsases again towards a second
atntmn in September. Within the period of September to Decemsor,
the seltnity tnoreasss slowly. The temperature variations are of
the opposite sign to the salinity variations, maxims of the firat
corresponding roughly in time, with the minima of the second and
Vice-versa.

In the spring and early sumer, the saliniky of the vaters at

North Rustico and to a depth of 30 metres graduslly decreases,

Which reflects the effests of the continental drainage
in saltnity continuss until the middle of July.

" Mroughout this period another procens goss on a-pace - the
development of a thewnocline and a layer of density dlscontinulty.
In July, the aurface layer has been clearly defined and waters at
dopths of approximately 0 metras are offectively separated from

the surface layer by a layer of very high stability. During the

month of August, the deeper waters are no longer effected by con-
tinentel drainage and are influenced either by deeper and more
salinie waters or by adjacent intermediats layers. Increasing

alinities have been observed during the summer months at the

doeper levels of North Rustico from the end of July to the end
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of August. During the month of September, the salinitiss in the
20-30 metre level again decrease and reach a lower level than in
July, thus reacting to delayed effects of continental dratnage.
During the progress of the seasons, the surface layer becomes
thicker and the thermocline deepens. Eventually by the end of
September the surface layer has a thickness of 20 metros, and most
of the water column at North Rustico reacts o a tendency for ine
creasing salinities as the continentsl drainage tends to a minimum,

The temperatures at depths of O and 30 metres reflect this same
phonomena. Increasing temperatures ab all depths are rocorded, on
the average, unbil mid-July. The surface temperaturea continue
through the regular seasonal cycls, while the temporatures at 20-30
motres are depressed through the influsnce of adjacent layers of
dooper and colder waters, By October, the temperatures tend to
uniformity throughout the colunn, By then, the 20-30 metre waters
had reached their highest maximun temperature and the thermoclino
had despened to this level.

This somi-annual oycle of temperaturs and salinity Ls thus a
Phenomena to be observed at moderate depths, whers the watérs at
times have the charactoristics of the surface layer and ut other
timos aro separated from the surface layer by a strong thermocline
and a layer of demsity dlacontimuity.

The semt-annual oycle of temperaturs and salinity was chaerved

off the coast of Prince Edward Taland throughout the pericd 1945

to 1049, In the Cheticamp area, off the Cape Breton coast, a

sinllar semi-annuul cycle at 20 and 30 metres was chserved only
in 1947, As the phenomena is nsscoiabed with the formation and

dovelopment of a surface layer and a thermooline, ard as the
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characteristics of the surface layer are determined in part by the
continental drainage, variations in the phenomena sre to be expscted
on the basis of geograpnical position and depth. It has been noted
that the minimum salinity in 1947 was 27.10 /oo as compared to

28.80 and 28.40 /o0 1n 1948 and 1049 respectively.
SHORT- TERM VARTATIONS

Yon Pertodic Variations

A close exsmination of figures 3 and 4 will show abrupt vari-
ations of temporature and salinity in the North Rustico area during

the summer months at the depths of 20 and 30 metres. Such variations

have been cbserved slong the west coast of Cape Breton Island, along

the north shore of Prince Eaward Island, and, in at least two in-
stances, in the northern sector of Northumberland Strait, during the
pertod 1048-1949.

These variations, resulting from the phenomena of upwelling and
subsidence in stratified waters, are indications of oscillations of

the thermooline dus to external forces. They may be correlated

with wind force and direction, controlling factors of internal ad-
Justments of water layers, according to Ekman's theory of wind
driven currenta.

A detalled account of the effect of storms on the water condi-
tions in the Magdalen Shallows has been given by the author at an
earlier date (Lauzier 1952).
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pere estimated from aspth-:

omperature and depth-density graphs.
e average depth and the range of variations of the thermocline
kre sumnarized in Table Iv.

TABLE IV
Degth of the nosr Grand River from May 23 to August 6
Tide Number Dopth _(Motres)
of cas: Tverage | Win.| Wax
Flooting 8 22 8 |30
Enbing 8 @ w0 |s2

The data 1isted in the above table show that the range of varia-
dons 1s 44 metres with a minimum depth of 8 metres on July lat with
Flooding tide and maximum deptn of 52 metr

on June 21st and July
6th with ebbing tide. Observations made during the same tidal cycle
Fevealed an oscillation of the thermocline with an amplitude of 11
hote.

The denstty stratification 14 shown in Table V shere intorpolated
opths are given for aifferent dates and stages of the tids.

The table shows hat the layer of demsity dlscontiutty was
osated botwasnF + 73.00 and 24.00. Examplen given tn Tevle V
ke xopresentative of the data from ay 23rd to August oth, 1046.
Pseillations of the layer of discontinuity corresponds very closely
ith the oscillations of the thermocline. Such oscillations sesm to
s o atfoct of tntarmal adfistment of water massen.

After August
08h, 1946, there was no correlation hetween the stage of the tide




-1 .

Poriodic Variations

The waters in the Grand River srea are illustrative of short-

term fluctuations which are not the effect of storms. The data

used for these examples derive from two groups of cbservations,

one taken during s whole season, and one during ons tidal cycle. In
1946, observations were mads off Orand River from Mey to September.
The data, shown in figurs 9 are from eighteen series of observatio
from the surface to the bottom, Erratic veriations in both temper-
ature and salinity at 20, and mainly at 60 metres, almost mask the
seasonal variations. The sampling has besn done whenever possible,
regardless of the stage of the tide. Some observations have been
repeated within 36 hours but they have been omitted in figure 9,

in order to avold confusion.

7.5 relationships for sach series of observations show that
the water mass 1s a mixture of two types as described sarlier in
#nis paper. The proportions in this mixture change without ensen=
ttally changing the -5 relationship. The T-8 method of plotting

the data, in series of observations, masks the erratic variations

shown in figure 9. In figure 10, the temperature-salinity charac-

tarinatics of the waters st 30 metres off Orand River are shown in

relation to the tide. ALl data up to August 10th have been

taoluded. From the dlagram, it is evident that the data for ebbe
ing tides (E) aro in the low density group, and all tho

, but one,

for oot

& ©1des (F) are in the high density group. The density
fluctuations reflect variations in the level of the thermocline of
ne discontinuity layer between the 1ight and the heavy water

layers. Levels of the thermocline and of the discontinuity layer |
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and the density group or the depth of tha thermoclins.

TABLE ¥

timated density distribubion in relation with tho tide off G

Donsity (G) T
21.00 10m. 18 m. o
22,00 2 s - 12 n.
25.00 20 a wn | 26
2400 30 ™ 5 50
25.00 5 s = 3
26.00 o B = =

In 1947, the observations wore made as in 1946. e
ever, fatled to show the same type of relatlonship as in 1945,
between the density group and the stage of the tide. There were

aiee in the vertical of temper , salinity

and density during the two consecutive years. Table VI gives

oxamples of density stratification in 1945 and 1947
there was no layer of discontinuity as in 1946, except for a few

woeka in July in the subsurface waters. Low density waters with

very steep grailent were present in the subsurface,

urface and the

a low density gradient was a feature betwsen the

a1scontinuity layer.,

14l

In 1947 repoated cbservations were made during one

cycle at two adjacent stations (25 miles apart), off Crand River

n rigure 11

and on the American Bank. The data have been plott
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to show the fluctuations in temperature and salinity at different

depths for the two stations.

TABLE VI

Estimated density distribution off Orand River in 1946 as compared

z§
Ty T8
W,

Density (¢)

16,00 o
6-20,00
21,00
22,00
23,00 20

24,00 30 29
25,00 44 )

Tt is interssting to note that at intermediate depths from 10 to 50
metres, the isotherms and isohalines were consistently deeper off
Orand River than on the American Bank. The tidal oscillations of
the thormocline were about fifteen metres in both cases. The

thermocline, however, was deeper at Orand River than on the American

Bank. In both cases, the T-S relationship was the same.

e fluctuations,

mingly, are the result of an internal
waye of the tidal period. Nevertheless, the density stratification
was fairly uniform from the surface to the bottom at both stations,

except that on the American Bank very low density gradient

wore
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observed from 25 metres to the bottom,
DISCUSSTON

Time lags and differsnces in minimum salinities betwsen the

three stations dealt with in the foregoing are indications of the

controlling effects of the Gaspe Current in the Grand River ar

The watsra reaching the Grand River area are chiefly those of the {
Gasps Current. The effect of continental drainage of the St.

Lawrence River System is most marked at Grand River by the end of
11nity mintmum.

June and the heginning of July by the very low

alinity water spreads progreasively southward,

This body of low
while mixing both vertically and horizontally with adjacent water
masses. This s indicated by the progreasive increass in salinity
between Grand River, North Rustico and Cheticamp, and with time
These differences

laga’in the minima of from four to six week
in salinity and the delayed action of the continental drainago may
bo chaerved throughout the months of May, June and July.

Tho summor maxtmum temporature ia lower at Grand River than
at Choticamp or North Rustico. This ls appareatly due to vertical
nixing extending down to the intermediate cold layer, prosumably
tn the estuary of the St. Lawrence. Those waters, as they are
carried along the Gaspe coast, are somowhat modified but they
#t111 retain tho characteristic small annual range of temperature.

From Grand River to the southwostern Gulf, the waters spread out
und mix horizontally and vertically invelving an intermediate
layer which is then not as cold as in the estuary. Hence, the
sunmer maximm is much higher off Cheticamp than off the Gaspe
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coast. e time of ocourrence of the summer maximum was different
at the throe stations concerned, but the rate of vernal surface
warning was almost identical. In other words, the period of effec-
tive vernal warming was short in the estuary as compared to ths
southwestern Gulf. Mixing in the estuary, involving a comparative-
1y c0ld intermediate layer, was more intense in the summer than in

the spring. In the spring, the increased stability witnin the top

layers, due to the run-off of the St. Lawrence system, would hamper

vertical mixing as compared wita that in swmer when the stability
has decreased.

The semi-annual cycle of temperature and salinity ab modsrate
depths (20-30 metres), cbaerved in the North Rustico area is
associated with the formation and development of the surface layer,
1ts lower boundary dsternined by a thermoclins and layer of denaity
iscontinuity, Increasing salinities and decreasing tempsratures
during August at dopths of 20-30 metres indicate offective replac
mont of the deeper wators as the surface luyor develops. It seems
evident that this replacement, if 1t could bo measured, would be
an Indication of the scale of mixing that takes place.

The data collected off Grand River in 1946 show a correlation
between the atage of the tide and the depth of the thermooline, or
the layer of demslty discontinuity. Such oscillations as are shown
%o take place raflect the internal adjustment of the waber masses.

There 1s reason for believing that oseillations of the Oaspe Cur-

rent with tidal ph

s would be a possible explanation. On the
ebbing tide, the Gaspe Current would be of maximum strength, with

a consequent despening of the layer of d

sty dlscontinuity to

wards the Gaspe peninsula. On the flooding tidoe, with the Gaspe
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Current at minimum value, the layer of density di

be comparatively shallow, Such oscillations on a tidal-time basis

would mask those having the characteristics of en internal wave,

shorter perfod and possibly smaller amplitude

SUMARY.

1. e variabions of temperature and salinity at fixed stations

and at different depths in th

southwestern Oulf of St. Laws

nttnuity would

t

have been described for the period, May to December, 1945-1949,

2. Tho surface temperature at all stations showed a maximum be-

twoen the middle of July and the middle of August.

. The temperature maximum at the surface was higher along the
Cape Breton coast than along the Gaspe coast. It ocourrsd
oarlior in the Grand River area than in the Cape Breton area.

4. o maximum temperature bolow the surface usually oocurs at &

lator date than at the surface. The 20-30 motre wators off

the North Ruatico as

generally show a emi-annual variation
of temporature as well as of salinity. The highost maximum
temporature occurs after the thermocline had reached this
Layer.

5. The year-to-year variations of temperature are rather small

and tnconststent. During the five-year pericd, the range of

temparature variations at the surface was approximately 3 C.

in the North Rustico area. Below the surface, erratic varia-
®ions asem to mask year-to-year variations.
6. ™o annual varfations of salinity at the surface shows a mini

mum from early to mid-summer depending on the location. The

_ . s
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minimm ocours first off the southern Gaspe coast, in July, and
then at North Rustico, end finally at Cheticamp in August.
. The minimn salinity is lowest st Crand River and highest at
Cheticamp.
. & minimm salinity could also be detected below the surface at
& date later than that for the surface, Erratic variations
emed to be more pronounced in the lowsr layers than at the
surfac:
8. The year to year variations of surface salinities are correlated

with the variations in the run-off of the St. Lawrence. Both

eelinity and the run-off undorgo a very wide range of variations.

10. The temperature and salinity regimes in the Northumberland Strait
and along the north side of Prince Bawerd Island are fairly
stmilar, although, the surfece salinltios are somewhat lower in
the Stratt.

11. Comparison of data from Grand River, North Rustico and Cheti-
camp with data from long eatsblished stasions 1ike Entry Island,
St. Andrews and Sambro L.V. shows that during the pericd 1945~
1040+

(a) the temperature at Bntry Island generally follows the long term
variations observed along the Atlantic coast, but that the
variations are somewnet damped in the Gulf of St. Lawrence.

(6) the temperature variations at Grand River and North Rustico

a1ffer from those at BEntry Island, presumsbly because of some

local varishle factors.
12. The temperaturs-salinity relationship is such that increasing

tomperatures are associated with decreasing salinities and



13,

4.

15.

18

vice-versa.

The water masees at the three stations: Grand River, North
Rustico and Cheticamp, are the results of mixtures in
various proportions of two water types:
"A" cold water of temperature less than -1.0 C. and salinity
52,00 /00,
"5" brackish water from the St. Lawrence River System of variable
temperature and salinity depending upon the season and location.

Semi-annual cycles of temperature and salinity for the bottom

waters in the North Rustico area are shown by a secondary
mintmun of temperature snd a secondary maximim of salinity
uring the sumer. This summer occurrence of high salinity
and low temperaturs water along the bottom might be the result
of advection of water from the greater depths or of mixing.
In 1046, the waters off Grand River showed erratic variations
of temperature and salinity from 20 to 50 metres. These

vartations are the results of oscillations of the thermocline

s well as the level of the layer of density discontimuity.
Such oneillations in level might be due to an oscillatory
incursion of the Gaspe current along the southern Gaspe

const, an incuraion related to the t1d

Ropeated cbservations during a tidal cyole, at two adjacent
atations in the vieinity of Grand River, have shown oscil-
lations of temperature and salinity at depths which indicate

an internal wave of tidal period.
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Pigure 4. Salinity variations from May to Decesber during
the period 1945-1949 at different depths for
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