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Abstract 
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Charts of the ~amic topogra,pll.r of the surface in the ICliD 

subareas 2 end , are constructed end enal,ysed on the basis of 1I.r­

drological observations made by the PIHRO research vessels. Values 

of flow rate end salinity of the Labrador CUrrant waters on soae 

stendard sections are deteDBined end a comparative estimate of the 

state of the Current in winter 1977-1978 end in spring-SUIIIIIer 1978 

in relation to the 1~te1'lll meen conditions is given. 

lIaterial end methods. 

The data on water temperature and salinity messurements made 

on about 950 II.rdrological stations in the north-western Atlentic 

from October 1977 to Ja.nuary 1978 (the 19th cruise of J/BV "Perse­

us III" end the 16th cruise of RV "Protsion") end from lIay to 

July 1978 (the 17th cruise of RV "Protsion") are used in the paper. 

The circulation of waters was studied with the help of a dy­

namic method (Zubov and JIsJIlayev ,1956) .ll:yDsm1c heights of the sea 

free surface were calculated relative to the 200 dbar level.Cal­

culations of the velocity of geostrophic currents were made for 

each stendard depth under the assumption that there is no motion 

near the bottoa or at tha lI&XI.aua depth of observationa equal to 

2 000 a.llow rate end salinity of the Labrador CurBent waters were 

calculated within those parts of standard sections for Wbich the 

averase curves of &DDUal variations of the values mentioned above 
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are known (Burmakin &: Kudlo,1971; Kudla &: Burmakin,1972 ;Kudlo, 

197};Kudlo &: Borovkov,1975;Kudlo,Borovkov &: Boytsov,1976).With thB 

help of these curves the noms and anomalies of flow rate and 

salinity for the chosen sections were determined in accordance 

with the dates of observations. 

Geostrophic circulation on the 

surface. 

Fig.1 shows the results of thB calculation of fields of sur­

face flows in winter.On the basis of the given schemes a general 

picture of the surface geostrophic circulation in the period mentio­

ned as well as some of its elements such as anticyclonic vortices 

over the Flemish Cap BSDk and in thB southem part of the Grand 

Newfoundland BSDk may be said to correspond to the field of flows 

observed usually in the area surveyed. 

The anticyclOnic vortex with its centre at 44° }O' N and 

48° W fomed by thB Atlantic waters and situated inside the area 

of mixed waters with a lower heat and salt content should be also 

attributed to thB peculiarities of the circulation. The mentioned 

vortex may be supposed to have appeared due to separation of mean­

der from the left side of the North-Atlantic Current. 

According to the results of calculation of the spring-summer 

circulation (Figa.2-4) the directions of flow lines and localisatiOK 

of the main currents eastwsrd of the Grand Bani: have hardly 

changed from winter to summer.The velocity of the Labrador Cur­

rent decreased in this ares therewith,which resulted in a less 

marked difference between velocities of the Current in its sou­

them and northem parts.ThB com,parison of the given charts 1111-

plies also thB weakening of south-eastem and southern water 

transports from winter to summer in the shelf area northward of 

50° N,where thB width of the coastal branch of the Labrador Cur­

rent decreased , and unsteady eddy formations occupied the space 

between the streams (Figs.},4). 

It should be noted that the anticyclonic vortex registered 

near the esstem slope of the Grand Bank in winter was not obaer-
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ved in spriDC-summer. ~ for the eddy formations recorded in 
this area in the second baU of June (Fi!;.,), their ori!;in mq be 
considered to be connected with an unstability of the mixed wa­
ters motion.The s~larity of thermohaline characteristics of 
waters existed inside and outside the eddies is the basis for 
such a supposition. 

Flow rate and average salinity of 
the Labrador Current waters. 

When analisin!; the schemes of the surface !;eostrophic ci:t'­
culation we have already paid attention to the peculiarities of 
spatial differentiation of the velocity of the Labrador Current. 
To judge of the peculiarities of transport intensity within the 
whole pel8.!;ial covered by the Current let us use the results of 
calculation and 8at:t..stion ot flow rate (Table 1). 

Water tlow rates !;iven at the top ot the Table show that in 
winter 1977/1978 the intensity at the Labrador Current between 
the I!.alIl1lton Bank and the "tail" of the Grand Bank was rather he­
tero!;8neous.The !;reatest intensity of the Current (11.7 x 106.'/s) 
was recorded on the section 4-.1 in the area of the eastern slope 
of the Grand Bank.Northward and southward at this area the inten-
sity of the Current decreased, the minimum water transport equal 
to 2.2 x 106 m'/s being ret;istered in the northernmost part at the 
surveyed area (Seal Island section).As the anomalies at flow rates 
show it is just in this area that the intensity at water transports 
.. as below the IOnt;-te13 mean (by 2.7 x 106 m'/s) ,whereas the water 
flow rates across other sections exceeded the correspond1nt; norms 
by values from 1.6 to 6.lf. x 106 ,.'/s. The results obtained con­
firm particularly the supposition,advanced earlier on the basis 
of the analysis of data on water temperature and content of dis­
solved o~gen,thet at the end of 1977 the Labrador Current we­
akened in the Hamilton Bank area (Konstantinov,Noskgy and Tokare­
va,1978) • 

In summer the intensity of the Labrador Current was on the 
whole lower than in winter.The minimum flow rate was observed on 
the "tail" of the Grand Bank and the maximum one - on its south-
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eastern slope.Data on !low rates and tha dynaaic chart (l!'i~.,) 

show that in summer 1978 tha Labrador Current hardly reachad the 

south-western slope of tha Grand Bank. 

The pattern of the distribution of sslinity anoaalies alo~ 

the Labrador CUrrent is ,as usual,rathar patchY (Table 1). Consi­

derable positive salinity anoaaliea in the BIIIliltoa Bank area cor­

responded to De~ative &noaaliea of water flow rates.Down tha 

Current the salinity aaomalies were not great,as a rule,even 

with maximum anomaliea of water flow rates,and the combination 

of oppoaita anoaalies si~ waa not a ~eneral re~arity. 

References 

Burmakin V.V. and B.P.Kudlo, 1971. Hydrographic conditions in the 

Northwest Atlantic in 1970. Int. Comm. Northw. Atlant. 

l!'ish. Redbook 1971, Part III, pp.49-56. 

Konstantinov K.G., A.S. Noskov and G.R.Tokareva, 1978. Report of 

USSR Investigations in the ICNAF area, 1977. Int. Comm. 

Northw. Atlant. Pieh. Annu. Meet. June 1978, Summ. Doc. 

78/VI/9 (mimeographed). 

Kudlo B.P. and V.V.Burmakin, 1972. Hydrological conditions in Lab­

rador and Newfoundland areas in 1971. Int. Comm. Northw. 

Atlant. Plsh. Redbook 1972, Part III, pp.11-18. 

Kudlo B.P., 197'. Water circulation in the ICNAl!' area in 1971-1972. 

Annu. Meet. IONAl!' 197', Rea. Doc. No.42, Ser. No.2981, 

12 p. (mimeographed). 

Kudlo B.P. and V.A.Borovkov. 1975. Circulation of waters in the 

ICNAl!' area in 197'-1974. Annu. Meet. ICNAl!' 1975, Res. Doc. 

No.78, Ser.No.'506, 12 p. (mimeographed). 

Kudlo B.P., V.A.Borovkov and V.D.Boytsov. 1976, Circulation and 

salinity of waters in the Davis Streit, South Labrador 

and Newfoundland areas in 1974-75. ICNAF Sum. Doc. No.70, 

Ser. No.3874, 14 p. (mimeographed). 

Zubov N.N. and O.I.Mamayev, 1956. Dynamical method of calculations 

of elements sea currents. Gldrometlzdat, 113 p. 

F5 



.., en
 

T
ab

le
 1

.F
lo

w
 r

a
te

e
 a

n
d

 s
a
li

n
it

y
 o

f 
th

e
 L

ab
ra

d
o

r 
C

u
rr

en
t 

w
a
te

rs
,t

h
e
ir

 l
o
~
-
t
e
r
m
 

m
ea

n 
no

rm
s 

an
d

 a
n

o
m

al
ie

s 
o

n
 s

ta
n

d
a
rd

 s
e
c
ti

o
n

s 
in

 1
9

7
7

 -
1

9
7

8
. 

-
-
-
-
-

T
 

T
--

--
--

--
--

--
--

--
--

i:
--

--
--

--
--

--
--

--
--

-
S

e
c
ti

o
n

s 
D

at
e 

v
e
ss

e
l 

o
f 

c
ru

is
e
 

o
b

se
rv

a
ti

o
n

s 
F

lo
w

 r
a
te

, 
m

il
l.

m
}

/s
. 

; . 
S

a
li

n
it

y
,l

'o
 

: 
: 

o
b

se
rv

ed
 

: 
no

rm
 

:' 
-a

no
m

al
y 

. 
o

b
se

rv
ed

 
: 

n
o

m
 

: 
an

om
al

y 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

--
--

-
-
-
-
-
-

W
in

te
r 

su
rv

ey
 

S
e
a
l 

le
la

n
d

 
(I

) 
, 

F
le

m
is

h
 C

ap
 

(2
) 

4
-A

 
(2

) 

C
o

as
t 

G
u

ar
d

-}
 

(2
) 

C
o

as
t 

G
u

ar
d

-4
' 

(2
) 

3
I.

I-
I.

II
.I

9
'7

7
 

5-
6.

II
I.

I9
77

 
I2

-I
3 

.I
II

. I
97

7 
2a

..3
0.

II
T

. I
97

7 
3D

-3
I .

II
I.

 I9
'7

7 
Sp

r;
nr

-s
um

m
er

 s
u

rv
el

 
S

e
a
l 

le
la

n
d

 
(?

) 
F

ll
ll

li
sh

 a
ap

. -
(:

3)
 

8.
Y

II
.I

97
8 

2I
-2

2.
1.

I9
78

 
25

-2
6.

1I
.I

97
8 

II
-I

2
. 1

. I
97

8 
22

-2
4.

 Y
I, 

I9
78

 
4

-A
 
(}

) 

C
o

as
t 

G
u

ar
d

-}
 

(}
) 

C
o

as
t 

G
u

ar
d

-4
 

(3
) 

IO
.1

.I
97

8 
I7

-I
8.

Y
I.

I9
78

 
30

.Y
II

.I9
78

 

2,
2 

6,
3 

II
,7

 
9,

5 
4

,I
 

2
,2

 
4

,I
 

I,
8

 
6,

4 
6

,7
 

9,
7 

7,
8 

0
,0

 

4
,9

 
3

,3
 

5
,3

 
6

,8
 

2,
5 

4,
3 

3
,2

 
3

,3
 

4
,2

 
3

,2
 

4,
4 

3
,2

 
2

,I
 

-2
,7

 
3

,0
 

6,
4 

2
,7

 
1

,6
 

-2
,I

 
0,

9 
-I

,5
 

2
,2

 
3

,5
 

5,
3 

4
,6

 
-2

,I
 

33
,9

3 
3

4
,I

6
 

34
,0

7 
34

,0
9 

33
,8

3 

34
,1

2 
33

,6
4 

33
,8

6 
34

,2
0 

33
,7

2 
33

,7
0 

33
,5

7 
33

,I
6 

33
,5

5 
34

,2
0 

3
4

,I
6

 
34

,I
O

 
33

,4
6 

33
,4

8 
33

,7
6 

33
,9

6 
34

,0
6 

33
,7

2 
33

,7
4 

33
,7

8 
33

,3
4 

0
,3

8
 

-0
,0

4
 

-0
,0

9
 

-o
,O

I 
0,

37
 

0,
64

 
-o

,I
2

 
-o

,I
O

 
O

,I
4 

0
,0

0
 

-0
,0

4
 

-o
,2

I 
-o

,I
8

 

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
-

S
e
c
ti

o
n

s 
w

er
e 

m
ad

e:
 

(I
) 

-
in

 t
h

e 
1

9
th

 c
ru

is
e
 o

f 
FR

V
 
"
l'

e
rs

e
u

s-
II

I"
, 

(2
) 

an
d

 
(}

) 
-

in
 t

h
e
 1

6
th

 

an
d

 1
7

th
 c

ru
is

e
s 

o
f 

RV
 
"P

ro
ts

io
n

" 
re

sp
e
c
ti

v
e
ly

. 

'" 



.. 6 .. 

60' 

Ave,raqe taM.de 
56"N 

~5' 

" D 

~ ';, • 11-:.01.78 

46' 

Fig. 1. Geostrophic circulation of waters in the Labrador, 
Newfoundland and Flemish Cap Bank areas (0-200 dbar) 
in winter 1977/1978 according to data from the 19th 
cruise of FRV Perseus III (A and B) from the 16th 
cruise of RV Protsion (C and D). Dates of observations 
in some parts of the area are given in the figure. 
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'Fig. 2. Geostrophic circulation of waters in the Newfoundland and Flemish Cap Bank 
areas from May 6 to June 13 1978 (0-200 dbar. RV Protsion, the 17th cruise). 
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Fig. 3. Geostrophic circulation of waters in the Newfoundland, 
Flemish Cap Bank and Southern Labrador areas from June 17 to 
August 2, 1978 (0-200 dbar, RV Protsion. the 17th cruise). 
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Fig. 4. Geostrophic circulation of waters in the Newfoundland, Labrador 

and Flemish Cap Bank areas (0-200 dbar) according to data from 
the 20th cruise of FRV Perseus III. Dates of observations in 
some parts of the area are given in the Figure. 
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