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Abstract

Temperature conditions of wateras in the Labrador and New-—
foundland areas in 1975 are compared with those of some of the
previocus years and long~term mean ones;

Negative ancmalies of water temperature in the 0-200 m
layer predominated in the first half of 1975,while they were
positive and small negative in the-aecond half of the year.
Considerable positive anomalies (3.0—4;5’) were found in the_
southern and south-easterm part of the Grand Bank in Bepbember.
Negative anomalles of water temperature predominated in the
200=-500 m layer throughout the year,while positive anoma:_tiea
were found only in the southern Grand Bank and &n the Bt.Plierre
Bazk. »

Introduction

Hydrological cbservaticns in the Labrador and Newfoundland
aress were nade at the end of 1974 and in 1975 on atandard
sections (I":Ls.'l). Investigations were conducted by R/V "Gemma"
in November 1974=January 1975,b¥ R/V "Perseus III" in December
1974-March 1975 and June-September 1975,by R/V "Ayaks® in Bep-
gember 1975 and R/V "0dissey” in October 1975. Temperature wag
meagured from the surface to the bottom in the bank areas,
and to a depth of 2000 m on the alope of the Continental Shelf.
motal of 678 hydrological statioms were made.
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Tke data cbtained mske it possible to reveal differences

between the average temperature in the 0-200 m and 200-500 m
value

layers and long term mean\,"and to comipare the averege tempera-

turegwith those of some of the previous years,
Methods

Sectors of the standard sections in the Labrador and
Newfoundland areas (Fig.1) as previocusly were used for the
calculation of the average temperature (Elizarov,1962;Burmakin,
19%2) in the 0=50,50=200,0=-200 and 200-500 m layers for diffe-
rent branches of the Labrador Current. Temperatures in the
0=200 and 200=-500 m layers were plotted against the curves of
the average annual run of temperature in these layers. An ave-
rage amnual run of temperature was earlier calculated by the
author (Burmakin,1972) for the 0-200 m layer,and it was calcu~
lated for the first time for the 200-500 m layer (Fig.2).

The anomalies based on the diagrams are shown in Tables 1 and 2.
The average femperature of the layers and branches of

the Labrador Current on Section 8-A was adjusted by the 18t

November according to the inter-monthly rate of temperature

fluctuations (Burmakin,1969) to make them comparable from

1964 to 1975.

Results

The late autumn of 1995 was cold,however,by the summer
and autumn temperature increased to positive anomalies (Table 1).
As evident from the table,a noticeable increase in the tempe-

rature ancmalies occurred in the coastal branch of the Labrador

Gurrent off Labrador (Section 8-A,sector A),on the North
Rewfoundland Bank (Section “4riangle”) ard in the main braach
of the Labrador Current on the ncrth-eastern slope of the

Grand Bank (Section '?-A); However,temperature ancmalies in the
nain and warm branches of the Labrador Current over the shelf
and slope of the Labrador Peninsula (8ection 8-A,sectors B and
C) increased insisnificantly; Maximum of temperature was record-
ed in December in the main branch (B) which was usually observ-
ed in October-November (Burmakin,1969).
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Solar heating of the surface layers occurred more rapldly
than in 1974,but slower than in 1973. Maximumm temperatures
o# the sea surface made up respectively 11,5° in Auwgust 1973,
6.8° in 1974 (Burmakin,1975) and 7.8° in 1975 off the South
Labrador coasts.

A sharp increase in temperature on the southern extremity
{"tail") of the Grgnd Bank (8ection 2-A) in September when
anomaly made up +4#.5* 1s of 1nterest; Such high anomalies were
recorded here in April 1973 and June 1974 (+5i4‘ and +2i3'
respectively). They were not present for a long time : im 1975
anomalies decreased to -0;8° in 17 days and in 1974 to —1;5‘
in 10 days. Such sharp changes in the sighns of anomalles for
the southern Grand Bank are caused by short-term pulsations
of the currents i1 by flowing over of the Guif Stream meander
and weakening of the Labrador Current;

Iz 1975 such a meander penetrated within the Grand Bank
not only in September but from June to July as well,which can
be followed on the facsimile charts by the 10° isotherm

(#ig.3). In July positive amomalies up to +3.0° and +0;2° respecs
tively were formed on Sections 3-4 and ?-A;

In July negative anomalies of -1;1‘ and =0,9* were cobserv-
ed in the northern part of the south-western slope of the
Grand Bank (Section I-A) and in the Cabot Btrait (Bectien 44-&);

Regative ancmalies prevailed in the transformed Atlantic
waters (200-500 m Layer) of the Labrador Current throughout
the period of observations in 1975 (Table 2) except in the
southern part of the Grand Bank (Section 2~A) and in the Cabot
Strait (Section 44-A) where in September and July high positive
anomalies made up +2.6° and +0.4* respectively that wag certain-
1y the influence of the warm Gulf Stream waters. Positive ano-
malies wore recorded in the 0=200 and 200~500 m layers on the
squthern Grend Bank and in the 200=-500 m layer in the Cabot
Strait (Tables 1 and 2);

Thus in 1975 temperature was mainly lower than long term
mean in the 0-200 and 200-500 m layers in the Labrador and
Newfoundland areas with the excaption of the tall of the Grand
Bank, Small negative anomalies (C,0-0.4") were also present
north of the bank in summer and aubumn.
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In summer temperature in the 0-200 m layer in the coastal
branch of the Labrador Gu:;rent (Bection 8-A) was 0;46’ and 0;34‘
higher than in 1972 and 1974 respectively,but Oi51" lower than in
1973 (Table 3);on Section I-A and 44-A waters were 0‘;45' and 0;41‘
lower in temperature than irn 1974,and lower than long term msan
value,as in 1973 (Tables 1 and 5,Burmakin,1975).

Nearly the same decrease in temperature was recorded in the
main branch of the Labrador Current off Bection 8-A (Table 2,
though southwards on Bection "triangle" an increase in the
Labrador Current temperature was recorded,mainly in the slope
waters (Table 4);

In autumn tempepraturea in all the branches of the Labrador
Current (8ection 8-A) was higher in the 0-200 m layer and
lower in the 200-500 m layer than in 1974 (F:I.g;ll-). The highest
temperature over the last 4 years was recorded in the 0-200 m
layer in the coastal and warm branches of the Labrador Cu.r.-rent;
Temperature increased in the main branch,compared with 1972
and 1974,but was lower than in 19?5; A decrease in temperature
to a level of cold years occurred in the 200-500 m layer,
especially in the main branch of the current (Fig.4 and Table 3)i

Conclusions

In the firat half of 1975 negative ancmalies of water
temperature prevailed in the active 0-200 m layer in the
Labrador-Newfoundiand areas,while positive and small negative
anomalies were found ln the second half of the year; Balar
heating of the surface layors was more jintensive than in 1974
but not sc strong as in 19?3;

In the southern and scutheastern partes of the Grand Bank
departures of temperature from long-term mean values made up

‘;0-4‘;5° in S8eptember,

In the near bottom layers (200-500 n) of the Labrador

and Newfoundland areas negative anomalies of water temperature

were observed throughout the period of observations,with the
exceptlon of positive anomalies in the southern Grand Bank
and on the 8t.Plerre Bank,
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In the summer of 1975 temperature in the ccasbal branch
of the Labrador Current was higher than in 1974 but lower than
in 1973,while it decrgased to a level of cold years in the mailn
branch of the current. At the same time of the year temperature
was higher on the North Newfoundland Bank and lower on the south-
western slope of the Grand Bank and 1n the Cabot Strait than in
19%3 and 1974;warming up was observed deeper than 200 m,compared
with the two yearsi

In autumn temperature increased in the 0-200 m layer in
all the branches of the Labrador Current but decreased in the
200-500 m layer,compared with 1974,
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Table 1. Temperature anomalies in the 0~200 n layer (°C)
in 1974 and 1975

— s S E WS e S e e e E e e T R T e e e e e e T PR e em e e ae ww

11974 : 11975 : : : :

M Wl e e S Eme e e S R R L B A e e e M M M e e o W e e e A e e

8-A(A) 30 Oct 1974,
17 Aug y 30 0
1975 '’ —04 - - - = - =0,2 - 0,2

8-A(B) 31 Oct
I9 %el " 17,

A 3I0ct
“&r995 ? “LO -~ 04 = - --0,7 - 0,7

8-A(C) 31 oct I974,
7 Aug s 31 Oct

1975 -0,4 - - - = =04 - -0,3
Triangle g 29
1974, 283
v e TP s - - 01 - - - -
Pri 30
Sow ELe 19'?&' 23 fun
-0, - - 0,0 - - - -
Ip
Triangle 1974@17 29 ec
- - -0,5 - 04 - - - -
7-4 3 Dec 1974,
8 Sep 1975, - -0,9 - - - = 0,2 -
6-A 6Dec 1974,
(H‘p 1975’ - - 0,0 - 8,0 - - - -
6-A(G) 6 Dec  I974,
25Jun 995 - - -1,2 - <I4 - - - -
6-A(H2) 6 Dec 1974
4-4 I3 Dec I9'?4 - - -1,0 - - = - - -
I-A 30 Dec 1974,
Sep 1975 - - -0,9 - - - - 3,0 -
Sep 1875 - - - 0,5 - - - 4,5 -
I-A 19 gul I975- - - - - -I,I- - -
44-4 10 Jw1 I975- - - - - =0,9 - - -
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Table 2. Temperature anomalies in the 200-500 m layer (°c)
in 1974 apd 1975

d dates Tom,  I975. . .,
Sostions an ° Oct * Ded Jan " Jun ' Jul ® Aug’ Sep  Oct

— e e e o e e e B e o e E— = M e me e = e = omm =

B-A (B) 3I Oct  » I9 Dec
1974, I7 dug

31 Oct 1975 -0,I0,5 - - - 0,0 - -0,6
8-A (C) 3I oet 1974,
I7 Aug y 31
Oct 1975 ~0,7 - - - - 0,2 - =0,5
7-A 3Dpec I974,
8 Sep 1975 -  <0,4 - - - - -0,I -~
6-A (6)6 Dec 1974,
25 Jun 1975 - 0,1 -~ -0,3 - - - -
64 (Ha) 6 Dec 1974,
25 Jum 1975 - -0,I- =~0,3- - - -
4-4 I3 pec 974 - =0,3 - - - - - -
3-4 30 pec 1974,
7 Sep 1975 - -0,5 - - - - =0,4 -
2-A I Jan s, I98ep
1975 - - -0,2 - - - 2,6 -
I-4 79 Ju 1975 » - - - - 0,0 - - -
44-4 10 Jul I975 - - - - 0,4 - - -
Table 3. Water temperature on Section 8-A 1n different branches of the Labrador

Current in the spring and sutwmn of 1972~1975

T e o e e A e e i e w S e v B o mm e e mw Em R A RR ek o mm e e e Em Am A E e w— o o

Sectors of Bection 8-A,layers in m

‘_A- coastal branch ! B- main branch * (-~ warm branch
___________ "8-20_ _ :50-200 _ :0-200_ :0-50 _:50-280:0-208:200=580:0-50:50-200:0-200_:200-580
I-2 Aug 972 1,29 =142 -0,42 0,8 ~I,16 -0,66 0,64 I,10 0,32 (0,52 3,68

9 Aug 973 3,40 ~-I1,09 0,37 2,41 -0,% -0,I2 0,52 - - - -
20 Aug 197% 1,79 -I,04 -0,25 I,63 0,49 0,07 0,90 6,65 3,28 4,19 3,44
I7 Aug 975 2,05 0,80 09 0,98 -0,75 -0,3I 1,09 . 4,57 2,98 3,38 3,89
0I Hov 1972 0,50 0,72 -0,29 0,00 0,0+ 0,03 1,26 I,86 2,92 2,64 4,07

N 1973 0,79 0,23 0,07 1,22 1,28 1,26 I,41 3,70 3,33 3,43 3,81

- 9% 1,12 ~0,I3 0,24 0,70 0,24 0,40 I8¢ 3,47 3,41 3,44 3,53

== 975 1,32 0,66 0,89 0,91 0,71 0,75 I,35 5,47 3,55 3,53 3,67
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Table 4. Average temperature of different layers of the Labrador

Current on Section "triangle" (SE) over the shelf and
slope on 29 June 1972-197

——.-.—.—-——-.-——_——-———o—-—————.—————.——-———

G-50 :  50-200 1 0200 : 200-500

———_.—_—.———..———-.———-————-—-.———-—_.—-——

19728 2,05 0,44 =0,90 0,50 0,43 0,48 0,53 3,46
1973 2,82 2,83 ~-I,27 O, 0,28 0,79 0,40 2,74
97 1,81 1,79 -I,05 0,78 0,29 1,02 0,44 3,08
1975 2,04 4,58 -0,70 2,08 0,54 2,71 I, 2,9

TabTe 5. Water temperature on Sections I-A and 44-A In
the summer of 1972,1974 and 1975

— e mm mr mmt A A e e Em m A EE W M e G GEe e M M e M Em o e e e e

Date ; Bection f Layers,in m
______________Lg-io_;sg-zoo ‘D-200  200-500 °
10,07.197% I-A 7,86 4,05 5,78 5,40
19.07.1975 " 7,85 3,09 5,35 5,57
27.06,1972 Gh4=4 5,19 3,07 3,60 5,80
15.07. 1974 " 4,90 2,97 3,65 5,68
10,07, 1975 " 5,34 2,44 3,24 5,97
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Fig. 1. Location of standard oceanographic
sections in the Labrador and Newfound-
land areas [sectors of the sections
for which the average temperature was
calculated are shown by brackets).
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Fig. 2. Average course of water temperature of the 200-500m layer on the standard sections in the
Labrador and Newfoundland areas {years of observations are shown by figures).
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