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• Abstract	 -

The articlu iire;Jents the results of analysis of geostrophie

;r1ter circulation charts, those of temperature and salinity distri-

bution on Jater surface in the Aaozish Gap area; these chart

xalan up in aceordance • iith the data of four hydroloijic surveys of

the bank which . Jure conducted durinG the 6aviet research vessels

"Shloe and %came cruises in the first ha1f—year,19P). The .„ata

confiring authenticity of geostrophic circulation charts which

are used for InvJotigation or water dynamics on the bank are also

4uJent;ed in this article.

ali;r0duction

in 19V7-1976 seven hydrologic surveys of .he A.eista ual, bank

-oome conducted by the Soviet vessels. Ale results of collected ma-

berial analysis were presaute in a special article (borevkov, Kuki,

lo,1979). The main characteristics of general water circulation on

the bank, the character of its changeability and possible ecologic

Importance are described in thc. article zaontioned.

The investigations of 1)19 aimed to receive new materials

confizminG the character of water circulation on the bani;. in the

period after the Flemish Cap cod spawninG peak that is from larch

till Juno.
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Materials and methods
Tba followinG hd drologic observations in accordance witk

the "Flemish Gap" project were conducted by the PINRO research

vessels in 1979 (Table)

valeOM IN	 SOO NNWNINO MOM IMO *OD awn slim WM, 	 4111111.	 aim INNS el.	 milir arm

Vessel, cruise
IMO ONO NM 411. NM di" 10110 IMO Moo

Suloy, 2 cruise
Gamma, 17 cruise
Gemma, 17 cruise

Suloy, 2 cruise

Date
.0a. AIM war ONO 41110

s 20.03-07.04. 1979

	

s 07-20.04.	 1979

	

03-10.05.	 1979

	

: 05-18.06.	 1979

.1.00 "WO •••• OM. NMI OM

Number of	
...

stations
40M• 110. air

34

42

42

34

During the "Suloy" cruise hydrologic obl,ervations were conduc-
ted at trawl stations which were maue by a grid of fish-counting
survey standard trawling.

In the 17th cruise of the RV "Gemma" observations were conduc-

ted in accordance filth a regular grid of 42 stations on the Flemish
Cap &wound.

The material,, obtained were treated by a dynamic method (Zuboy

and MAnajerr , 1956) , then a series of charts of the sea surface dy-
namic topography relating to 200dbar level was drawn up (Fig.1).
Hydrologic observations data obtained on the Flemish Cap ground in
January 15-22, 1979, by the Canadian RV "Hudson" were treated the

same Jay.
Results

Materials of investigations of 1979, which are shown on Fig. I,

supplement substantially the formed notions about the peculiarities
of water dinamico on the Flemish Cap bank. Thus,if data of 1)77-78
(Borovkov and Kudlo,1979) showed that in periods from December to
February and also in May and June there was a quasistationary
anticyclonic water gyre in the bank area then in 197) dhaervations
confirm that just the same mode of circulation can be observed in
the period from the end of March till June. Hence, in the period
beginning just after the Flemish Cap cod spawning peak which takes
place in the south-western part of the bank there exist gamic
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conditions contributing to retention of eggs and larva* within
the limits of the bank.

Comparing the charts of water temperature horizontal distribu-
tion within the limits of the bank (Fig.2) with the water circula-
tion diagrams (Fig.1) indicates that the primary location of
spawning grounds in the southwesterkbf the Flemish Cap contributes
to the maximal prolongation of the period of cod eggs anu larvae
staying in waters, the temperature and salinity values of which
(Figs 5) are close to those of the spawning grounds ar(-;..a. Under un-
favourable circumstances larvae may get into the zone of higher
gradients of temperature and salinity In the south-eastern part of
the bank only in case of having passed a long way clockwise around
the bank. Unfortun,tely, it is still ailficult to estimate a period
of time necesJary for that. Apparently, it will vary wi-ely depen-
ding un larvae drift conditions.

Aulientieity of geostrophic circulation charts
Itis well known that the reJults of sea current elements

calculations by means of the uynamic method J.epend considerably
on observation of a series of conditions of Us applicability
(Zubov and Mamayev,1)56; 	 omin, 1961)0

uomparativelj mall depths over the central part of the bank
as well as availability of cur: ts at the depth of 200m which is
uaken for a zero surface; non-synchronism of observations on the
ground (&ration of the ground hydrologic survey was V-13 days);
the unstable character of summary current - all these and some

cat/. ih o
other circumstances	 oubt an/rightfulness of applying the
dynamic method to the processing of the ground hydrologic surveys
data. In other words, it is extremely lu,portant to fin u out to
what extent the geostrophic eircultion charts correspond to the
actual system of currents in the survey period.

It is possible tio tackle the problem by way a qualitative
compariaon of idnamic charts with mechanical trajectory of driftint
buoys, the location of which is fixed by an artificial .arth natal-
lite. Launekbags of such buoys were conducted b Canaulan reuear-
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chars (	 head, 1)78 91979 0 wel1a9 1)79)
tin _	 * the torn of hydrologic surveys conducted by

1417.10 vesools o the Ylemish Up
with those oi the buoys

1 in 1 )/7/1978 up not coincide
u ihd .,• have no complete uata

concerning the buoys Urift in dared * 197, That's why we had an
opportunity to coupare •	 the diagram of water geosbrophic air-
culation on the bank which —4 Urawn up in ace	 with the

uata rtlydrolo6ic survey conducta.1 by the Uanadian RV "Huusonn
in January 15-22 0 19799 with two buo drift t 4ectorl , in the
2criod 2rom January 14 till Febr	 270 1 979. Vie were kindly

6iven ta0 data i t. Joian t s in Aprils 19`,6* by Mr. J.G , Olt

(radio code JG(J 	 u..L' SAO") an by r.0 0.44-vous ( ,, Itions of buoys)

anu thoJe data arc shown in ,0 1.6.44, It's worth noticing that in
botb camps ae obtain water particles trajectoris but their phyai-
oal easonce it uifferent . ubservations on a arifting bury allow

obtain a particle zotion trajectory at a period of time whereas
the -inamie method we get a line of current or a photo of

i2auical trajc!clw of a sreat nut 	 particles which are
in the similar ,ritlauic conuitious in the period of a hydrologic

..;U.V110y.
',Jules Figures 4a and 4c art comparable (only in their minor

part) where initial obaervations are sdnehr c oua. At the same time

prolonged ebnervntions	 uriftinG buoin apparently give close to
reality notikAn about ueneral ter circulation• in the area of •drift.

Alp ,cift trajectory of	 dian buoys launched in the central

part of 1-0 Fl h Cap * as a rule* exist

and Litrongly pronounced here anticyclonic water circulation.
Thus, a buoy launched there in May,13/7 (Akenhead, 1978) had
arifted over the bank for A .ays.It rounded clockwise the central
part of the bank following closed trajectory for 16 days, then it
made a half-turn in the same direction for 22 days and after
that it was carried out off the bank borders. Two buoys launched

in January, 1979 0 had drifted over the bank for 34 and 21 days

(Akenhead, 1979). Their trajectories are shown in Figures 4a and
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4b. As it can be seen in those cases the anticyclonic water move
ment also took place. Buoys launched in March, 1979, had drifted
over the bank for 43 and 70 days.

Thus, investigationt of currents with th help of drifting
buoys conducted by Canadian Scientists showed that there exists
a steady clockwise water circulation on the Flemish Cap Bank.

dence, water circulation diagrams obtained by mean of the
dynmic method outline quite objectively the actually existing
system of water circulation on the Flemish Cap Bank, at least,
concerning the direction of water movement.

These conclusions testify convincingly to a possibility of
using geostrophic water circulation chafts for ecological investig
tions.•
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of the 1W "Juloy" 2 cruise and the f2n1 "Gemma"
Dates of observations are indicated in the



1
03-10.05. 1979

486

fie
34.2

1.
0

46 	 I	 1 
117 -	45°

49.

45° 43. •
	 /19

07 -20.04.1979

1430 	 47°

48°

470

46

8 —

111

470

<34.4 • -A

•••

34.6
/- 35.0

4e

49°
Lir 	 45.

20.03 -07.0k 1979

:'ig. 3®. Horizontal distAbubion oi salinity on the surface in
the Flomiah Gap Bank area in oome i)eriods oz 1T79*

Data of the RV "Juloy" 2 cruise and RV "Gemma" 17 cruise
Dates of observations are indicated in the figure*



I	 \I	 ■t,......
,	 CJ

Ili / ....("*"....	 ,, 	 23.04 `, -
/

119°A/

118

47.

460

1.190A/	
466 1150 	 11/46 43. 47;/ 46. 	 45. 	440 	43°119.

Na

476

14.01-25.02.1979

(1000r

	

40 )	 /	 1,)	 '.	 /

	

/	 — )

	

i	 , tdi—,/

	

/	 t ;
1

	

?. ■	 1	 1

1

(	 I
/

r'200	
1% 	 L —‘

\

	

I	 /	 -,

	

I	 I 

	

I	 I	 I	 r-J	; \	 1

	

r	 I
ll

I
I 07.02\ 1

a	
%	

t
■

%

	

-	 I	 Cd	 .	 I 1

■ .,I
1	 \

L .., .......	
/ 71 01 1*. ./ 1)I	 \

27.0

	

' 1 %1 	 t	 ."--'

	

'V
,	 1

	

v	 / 	 19
V 1	 '"--i

	

,....	 / t
...---

23

27.01-27.02.1979

48°

7.

46°

45.

45	 45
47 w 46° 45 44 43*

45°

Fig.4. Trajectories of movement of two Canadian drifting buoys
fixed from an Earth artificial satelllte (a lb) and the
diagram of eostrophic water circulation on the Flemish
Cap Bank in accordance with the data of the Canadian
iV "Hudson" (C) in January-Vebruary 9 19?9, u-200dbar.
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