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Abstract

The articlc presents the results of analysis of goostrophlc
<ater circulat.on charts, those of temperature and salinity distri-
bution on uater surface in thc ilozish Cap areagy these charts
iravn up in accourdance sith the Jata of fouur aydrologic surveys of
tae bank which uere conducted during the sovict recsearcn vesscls
"Suloy" amd "Gemma™ cruises in the £irst half-yeoar,1y/u. he .ata
coniiraing authenticity of geostrophic circulation charts which
apc used for invoestigation or water dypanmics on the bank are also
.presented in this article.

iobrouuction

In 1977=-197¢ seven nydrologic surveys of he irle.isn Gap bank
wepe conducted by the Soviet vessels. +he results of collected ma-
terial unalysis uvere prescnte. in a special article (borovkov, Kude-
10,1979) . ‘‘he main characteristics of general water circulation on
tae bank, the character of its changeability and possible ecologic
inportance are ucscribed in the article montioned.

he investigations of 1979 aimed to receive new materials

confirming the character of water circulation on the bamk in the
period after the Flemish Cap cod spuwming peak that is from ilarch
t1ll Junec.




iMaterials and methods
The following b, Jdrologic cobservations in accordance wikh
the "Flemish Cap" project were coamducted by the PINRO research
vesaels in 1979 (Table)
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. Humber of
Vessel, cruise : Date : statioms
Suloy, 2 cruise :20.05-07.04. 1979 : 34
Gemma, 17 cruise i o7-20.04. 1979 : 42
Gemma, 17 cruise : 03=10,05. 1979 : 42
Suloy, 2 cruise ; 05-18.06. 1979 : 34

During the "Suloy" cruise hydrologic observations were conduce—
ted at trawl stations which were maue by a grid of fish-counting
survey standard trawling.

In the 17th cruise of the RV "Geuma" observations were conduc—
ted im accordamce with a regular grid of 42 stations on the Flemish
Cap ground.

The materials obtaimed were treated by a dynamic nethod (Zubeov
and Mamayev, 1950), Shen a series of charts of the sea surface dy-
pamic topography relatimg to 200dbab level was drawm up (Fig.1).
Hydrologic observations data obtained on the Flemish Cap ground in
Japuary 15=-22, 1979, by the Camadian RV "Hudson" were treated the
same .aye.

Results

Materials of imvestigatioms of 1979, which are shown on Fig.1,
supplement substantially the formed notions about the peculiarities
of water dypamics om the Flemish Cap bank, Thus,if data of 1377-78
(Borovkov and Kudlo,1979) showed that in periods from December to
?ebruary and also in May and June there was a quasistatiomary
anticyclonic water gyre in the bank area, then in 1972 chaervations
copfirm that just the same mode of circulatiom can be observed in
the period from the end of March till June. Hence, in the period
beginping just after the Flemish Cap cod spawning peak which takes
place im the south-westerm part of the bank there exist dymamic




corditions contributing to retentiom of eggs and larvae within

the limits of the bank.

Comparing the charts of water temperature horizontal distribu-
tiom within the limits of the bamk (Fig.2) with the water circula-
tion diagrams (Fig.1) imdicates that the primary location of )
spawning grounds in tho seubh-westerh, of the Flemish Cap contributes
to the maximal prolongation of the period of cod eggs andi larvae
staying im waters, the temperature and salinity values of which
(Fig.3) are close to those of the spawning grounds arca. Under un=-
favourable circumstances larvae may get into the zene of higher
gradients of temperature and salimity in the south-eastern part of
the bank omly im case of having passed a long way clockwise around
the bamk. Unfortunately, it is still uifficult to estimate a period
of time mecesuary for that; Apparently, it will vary wicely depen-
ding um larvac Jrift comditions.

Autlenticity of geostrophic circulatiom charts

Itts well known that the results of sea current elements
calculations by means of vhe Jdymamie method Jepend comsiderably
on obuervation of a series of comditioms of &8s applicability
(Zubov amd Mamayev,13563 Fomin, 1961).

Comparatively small depbths over the central part of the bank

as well as availability of curremts at the depth of 200m which is

taken for & zero surface; mom-synchronism of observations on the

ground (Buration of the groumd hydrologic survey was /=13 days);
the unstable character of sdmmary carrent = all these and some

. call /'f%’aD/ He)
other circumstances gaeshk doubt fm rightfulness of applying the
dymamic method to the processing of the ground hydrologic surveys
data. In other words, it is extremely iwportant to finu out to
what extent the geostrophic circulation charts corpespond to the

actual system of currents in the survey period.

It is possible Lo tackls the problem by way of qualitative
comparison of iymanmic charts with mechanical trajectory of dreifting
buoys, the location of which is fixed by an artificial .arth satel-
lite. Launchings of such buoys wers conducted by Canacian resear—



choes (Akenhead, 1278,1979, vwelleg 1779)e
- Unluckily, the terms of hydeelogic surveys comducted by
PINGO vessels on the Flemish usp bank im 19/7/1978 do not coincide
with those ol the buoys launching anu we have mo complste .ata
concernimg the buoys Jdpift im iarchy 1975 That®s why we had an
opportupity to compare only the diagram of water geestrophic cire
culation on the bank which was drawp wvp in accopdance with the
uata of hydreologic survey cemducted by the Capsdian RV “Huwuison™
in January 15=22¢ 1979, with two buoys drift trajectories iﬁ the
seriod frou January 14 till Februagy 27, 1979. Ve were kindly
given those data iu St. Jonn®s im April, 1979, by kir. J.Gagnom
(radio code JGUSS "wvéAC") anu bY iUfe Colhei088 (positions ef buoys)
anu thoue data arc chown in rig.%. It's worth noticing that in
both cases we obtain water particles trajectories but bheiryynysi-
cal eosence is different. Ubservations on a drifting buoy allow
©u obtain a particle notion trajecbory al a pericd of time whereas
usipg, the . panlc mebhod we gel a line of current er a photo of
“2ecaanical trajectisies of a great bnuaber of particles which are
. in the similap «yoawic conditiome ip the period of a hydrelogie
susrveye
whuse Figures 4a and 4¢ are comparable (only im their minor
part) where imitial observaticns are synchramous. At the same tine
prolonged cbservations epr urifting buoys apparently give cloae to
reality notiun avout peneral water circulation ip the apea of drift.
‘‘he wPift Srajectory of camadian buoys lsunched in the ceatral
part of the Flemish Cap Bamk delineates, 28 & rule, the axisting
and strongly pronoumced here amticyclomic water circulation.
Thus, a buoy launched there im May,1J/7 (Akenhead, 1978) had
arifted over the bamk for 3 .ays.It rounded cleckwise the cemtral
part of the bank followimg closed trajectory for 16 days, them it
made a half-turn in the same direction for 22 days amnd after
that it was carried out off the bamk borders, Two buoys launched
in January, 1979, had drifted over the bank for 34 and 21 days

(Akenhead, 1979). Their trajectories are showa in Figures 4a and




4b. As it cam be seemr 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 ¢ays.‘

/ Thus, invectigation8 of curreants with the help of drifting
buoys conducted by Canadiam Scientists showed that there exksts
a steady clockwise watgr circulation on the Flemish Cap Bank.

iHence, water cipculation diagrams obtained by mean of the
dynumic mebhod outline quite objectively the astually existing
system of water circulation om the Flenish Cap Bank, at least,
concerning the direction of water movement.

These conclusions testify comvimcingly to a possibility of

using geostrophic water circulation chatts for ecological investig:

tioms.
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Fige1e. Geostrophic water circulation over the Flemisa Cap Bank

0-200 dbar. Data of the RV "Suloy" 2 cruise in lairch=-

April 1979 and the RV “Gemma" 17 cruise in April aac

May, 197%,
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Horizontal uistributions of waber teumperature on the
surface in the Flemish Cap Bank area in some periods of
1979. 'ata of the RV "Juloy" 2 cruise and the 3V "Gemma"
17 cruise. bates of obsepvations are indicated in the

figure.
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Horizontal distiibution oi salinity on the surface in

the Flemiah Cap Bank area in some periods oi 1979.

Data of the RV "Suloy" 2 cruise and RV “Gemma" 17/ cruise

Dates of observations are imdicated in the figure.
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Fig.4. %Trajectories of movement of two Canadian drifting buoys

fixed from an Barth artificial satelldte (a,b) and the
diagramn of geostrophic water circulation on bthe ilemish
Cap Bank in accordance with the data of the Canadian

<V "Hudsomn" (C) im January=february,1979, U=-200dbar,
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