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Abstract
Through the analysis of the geostrophic circulation charts
drawn up on the data of hydrological surveys conducted by PINRO
and International Ice Patrol during the period from 1955 to 1974
. the avaliabillty of quasi-steady circulation with anticyclonic
water motion over the central part of the Flemish Cap Bank had
been stated.

The intensity of horizontal and vertical water circulations in
the central part of the Flemish Cap Bank during the pexriod of de-
velopment of the sgge and larvae of cod was revealed to be one of
the main abietic fac'l::oa:..;s b%e?ﬂz;naining the abundance of the year clas-

ses, Thege dynamic indieedVto forecast the relative abundance of
the Fleaish Cap Bank young cad for two yeara in advance.

Water circulaticn in the Flemish Cep

in ICNAF Sel. Papers No. 5: 7-9

Bank area

To revesl the features of the geosrophic circulation in the
Flemish Csp Bank area the dynamic topography charts were used;
These charts were drawn up on the basis of the data collected du-
ripg the hydrological euwrveys carried out by PINRO in the period
from 1969 to 1974 (15 charts) and by the Internstional Ice Patrol
from 1955 to 1964 (11 charts) ( Soule and Murray, 1956-1957;
Soule and Morse, 1958, 1960; Soule and Morrill, 1960; Soule, Mor-
rill end Franceachetti, 1961; Soule, Franceschetti, O'Hagan and

Publ.

Driggers, 1963; Franceschetti, Driggers and O'Hagan, 1964;
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Eollmeyer, O'Hagen and Morse, 1965 ).

As a result of the analysis of the available data three areas
within which water circulations mostly often appeared on the bank,
hed been stated. Cyclonic eddies were rather often obsserved on the
gouthern and eastern slopss of the benk. In the central part of the
Flemish Cap Bank water circulation was determined to be of diffe-
rent nature. In this area the quasi-steady clockwise water circu-
lation exists. Statistical analysis of the horizontal parameters
of this circulation demonstrated insignificant misalignment of its
axis from the mean position with coordinates at 47909'8  and
45°21 1N, whereas the eddy sareas can vary within rather wide limite.

The mssessment of the water ciftculation effect
on the sbundemas of the Flemish Cap Bank ced
Jear classes.

It is known that the quesi-steady local eddies and circular
£lows of comparatively amal]JEuanaters play an important part in the
formation and vgriation of the physical, chemical and biological
properties of water masses, that in turn determines the degree of
their influsnce on the formation of the increased biological pro-—
ductivity zones in the oceam. Varisbility of watexl- convergence
over the Flemish Cap Bank significally affects the survival of
pelagic ichtyos-&nkton and, consequently determines the abundance
of the year—-classes of the local cod stock (Eudlo, Borovkov, 1977).

Clockwise water circulation can directly affect the pelagie
egen ™ notionleas or slightly motioned fish larvae, that is pro-
mote their mechanical inflow into the central part of the bank
from the spawning grounds; while the indirect effect causes the
plankton concentrations in the central part of the circulation
area., The vertical water circulatiom in the eddy zone regulates
ths food provision for the progeny, that is promo‘bes’ or prevents

asome favourable conditione for the formstion of the region=
with an increased blological productivity.

Fige.I-3 show disgrams of distribution with depth of velocity
of horizontsl geostrophic current, vertioal waber motions and
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distribution of the important biogemous elements - phospbates
and dissolved oxygen on the section along 47° ¥ within 46°29t -
44005" in May for 1970, 1972 and 1973, These figures sufficient=-
ly demonstrate the relationship between the vertical motioms and
the degree of anticyclonic eddy development, as well as the re-
lationghip betwesen the distribution of phosphates snd oxygen on
the section of the rising and lowering of water zones. Due to the
volume of phosphates content in the surface layer one can judge
the development of phytoplankton: nsually, the zonea riéh with
nutrient salts correspond to the areas of the meximum development
of phytoplankton (Makeimova, 1976).

Hence, the horizontal and vertical water circulation intensity
in the central part of the Flemish Cap Bank during the development
period of the cod eggs and larvee is ome of the main abiotic
factors regulating the size of sabundance.

The volume of the total horizontal water transport in the ©-100m
layer across the section at 47° N (6 stations) was taken for the
index of the degree of development of the anticyclonic water
circulation over the top of the bank. This volume was calculated
by the dynemic method ( Q). '

To indicate the strength of the vertical motions of water
masses over the bank we used the volume of water rising per time
unit, estimated according to the formmla:

Q= V50900 * & D

whare 750_100 = mean vertical wvelocity in the zone of
water rising on the bamk in the 50-100m
layer;

L - extension of water rising szons on the section,
in cm;

D - width of water rising zone in the section,
equal to 1 cm;

Q' = value of water volume rising in the 50-100 m
layer per 1 second, cl3/aec.

The gradient-convectional component of weréioal velocity was cal-
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oulated by using the method of K. Hidaka (Tjuriakov, B.I., 1965).

The mean values of horizontal and vertical water transports
during the period from March to May were calculated for 1962-1974,
excluding 1965 and 1966, when the observations were not carried out.

As the relative index of sbundance of the Flemish Cap Bank cod
year classes we used ths value of mean catch {nember of specimens)
of the two-year old young per trewl$éng hour, taken with fish
determining trawl (Ecnstantinov and NHoskov, 1974).

The degree of the sffect of the strength of development of
anticyclonic circulation as well as the rising intensity of the
deep water masses in the central part of the bank during the pe-
riod of development of the egks and lervas of cod on the size of
the year classes was sxpressed through ths multiple coafficient
of correlation equal to 0,8567. The calculated dependency was
characteriZed by the following regreswion equation:

¥ = 0,20 Qg + 0,36 Q' - 175,28
where F = relative index of the abundance of the cod

yJeaxr classes ( the sbundance of the two
year olds);

Q. - total horizontel water ‘transport in the
0~100m layer across the section at 47°K
(6-A) within 6 stations ( 46°29' - 44°05'W)
in n 10~3 nz'/nc. 7

Q. = volums of the water risimg to the surface

per time wnit in the 50-100 layexr on the
section 6-i, in cr"/aec.

The relationship obtained, shows that the most abundant Flemish
Cap Bank cod year classes appear during the years of vividly
expressed horizontal circulation snd intensif'icatlion of the pro-
ceases of the desp water nasses rising to the surface on the
Flemish Cap Bank in March-May durimg the dovoloimont period of
the eggs and larvae of coed.

Apparently, it meems to be possible to use this method with
other methods fer the long-term forscast of the commercial indiceas

of the Flemish Cap Bank cod stock.
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Conclusions
There 18 a quasi-steady circulation of the anticyelenic water
motion over the top of the Flemish Cap Bank.
One of the main sbiotic factors of the enviromment regulating
the size of abundence of the Flemish Cap Bank cod year classes
is the intensity of the horizontal and vertical water circulatioms
in the ceatral part of the Flemish Cap Bank during the develcp-—
ment period of the eggs and larvae of ced.
The forecasting methods for the relative sbundance of the Fle-
mish Cap Bank cod at the age of 2 years on the basis of the
sasesanent of indices of the water dymamics over the Flemish
Cap Bank for two years iniddvance had been suggested.
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Pig. I. Distribution: a ~geostrophic horizontal veloccity (mi-
nus — to the north, plus - to the south), b -vertical
velocity (plus ~ lowering, minus - rising), ¢ —= phospha-
tea, and 4 -Rissolved oxygen em section &-A across the
Flemish Cap Bank in May 1970.
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Distribution: a —gec;strophie horizontal velocity (mi-

nus - to the morth, plus - to the south), b -vertical
velocity ( plus - lowering, mimms - rising), ¢ - phospha-
tes, and d ~dissolved oxygen on section -&-A across

the ¥#lemish Cap Bank in May 1972.
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Pig., 3. Distribution: a -geostrophic horizontal velocity {mi-
mus - to the morth, plus — %o the south), b -vertical
velocity (plus — lowering, minus - rising), ¢ -phospha-
tes, and 4 ~dissolved oxygen on section 6-A across the

Flemish Cap Bank in May 1973.
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