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Abstract 

Through the analysis of the geostrophic circulation cherts 

drawn up on the data of h;rdrological surYeys con~cted by PIRRO 

and International Ice Patrol during the period from 1,955 to 1974 

the aValiability of quasi-stead;y 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 Csp Bank ~ing the period of de

Velopment of the eggs and larvae of cod was reveale. to be one of 

the main abiotic factors determi ni ng the abundance of the year clas-
can be used 

ses. These d1nam1c indiceBVtO forecast the relative abundance of 

the Flemish Cap Bank young cod for two years in advance. 

Water circulation in the Flemish Cap 

Bank area 

To reveal the features of the geosrophic circulation in the 

Flemish ClIP Bank area the d1nam1c topograph;r cherts were used; 

.hese cherts were drawn ,UP on the basis of the data collected ~

ring the h;rdrological Slilt'Veys carried out by PI1IRO in the period 

froa 1969 to 1974 (15 cherts) and by the International Ice Patrol 

from 1955 to 1964 (11 cherts) ( Soule and Jlarra;r, 1956-1957; 

Soule ad IIorse, 1958, 1%01 Soule and IIorrill, 1960; Soule, 1101'

rill and Franceschetti, 1961; Soule, Franceschetti, O'Hagan and 

Driggers, 1963; Franceschetti, Driggers and O'Hagan, 1964; 
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Kollmeyer, O'Hagan and IIorse, 1965 ). 

As a result of the snal.;ysis of the aVailable data tbree are .. 

within whiel!. _ter circulations IIlOstly often appeared on the bank, 

had been stated. Cyclonic eddies were rather often observed on the 

southern and eastern slopes of the bank. In the central. part of the 

Flemish Cap Bank water circulation was determined to be of diffe

rent nature. In this area the qussi-steady clockwise _ter circu

lation exists. Statistical. analysis of the horizontal. parameters 

of this circulation demonstrated insignificant misal.ignment of its 

axis from the mean position with coordinates at 47°09'N and 

45021 'W, whereas the eddy areas can vary within rather wide limits. 

The assessment of the water circulation effect 

on the abundaaae at the FlamiBh Cap Bank cod 

year classes. 

It is !mown that the quasi-steady local. eddies and circular 

flows of comparatively amal~ameters play an important part in the 

fo:mation and vll,1'iation of the ph;ysical., chemical and biolOCical. 

properties of water masses, that in turn determines the degree of 

their influance on the fomation of the increased biological pro

ductivity zones in the ocean. Variability of water convergance 

over the Plemish Cap Bank signitically affects the survival. of 
1 

pelagic iel!.tyo~ton and, couequently detem1n88 the abundance 

of the year-classes of the local cod stock (Kudlo, Borowov, 1977). 

Clockwise water circulation can directly affect the pelagi. 

eggs and motionless or slightly motioned fish larvae, that is pro

mote their mechanical. inflow into the central part of the bank 

from the spawnillg groUllda; while the indirect effect caU888 the 

plankton concentrations in the central part of the circulation 

area. The vertical water circulation in the eddy zone regulates 

the food proVision for the progeny, that is promotes, or prevents 

80me favourable conditions for the fomation of the resion"! 

with an increased biological productivity. 

Pigs.I-3 show diagraaa of di8tribution with depth of velocity 

of horizontal geostrophic current" vertioal woer motion. and 
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diatribution of the important biogellOWl eleJUnte - phosphates 

and dissolved o:z;ygen on the section along 470
]1 with1a 46029' -

44005'. in IIQ :fu' 1970, 1972 and 197}. !!hes. :t1gures auf:ticient-

17 delllOJl8trate the relationah1p betwe ... the vertical IIOtiou and 

the degne o:t anticyclonic edd;y development, as n11 as the re

lation8h1p between the distribution of phosphat4Is and o:z;ygen on 

the section of the rising and 10nr1ng o:t water zones. Due to the 

volwu o:t phosphates cont.nt in the BUJ::race 1&;1411' one can judge 

the developaent of p~plallk:ton' usually, the zones :ri0lL with 

nutrient salts correapond to the areas o:t the IIBJdaaa dev.lopment 

o:t ph;ytoplankton (lIaks1lllova, 1976). 

Hence, the horillontal and vertical water circulation intenait;r 

in the central part o:t the Blemish Cap Balik: during the development 

period of the cod eggs and larvae is one o:t the _in abiotic 

factors regulating the aize of abundance. 

!!he volwu of the total horizontal water transport in the &-100II. 

l&;1er acroaa the section at 470 
]!I (6 stationa) 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 dynamic .ethod (~) • 

!ro indicate the strength of the vertical motions o:t water 

meaaea over the bank n used the volume of water rising per time 

unit, eatimated according to the fo~a' 

where 

Q., = V5o-100 • L 'D 

V50-100 - mean vertical velocit;r in the zone of 

water rising on the bal!lk: in the 50-100II. 
1&;1411'; 

L - extension of water riaing lIone on the section, 

in cal 

D - width of water rising lIone in the section, 

equal to 1 cal 

Q., - value of water volwu rising in the 50-100 • 

la;rer per 1 .econd, ca} /aec. 

!!he gradiat-convectional co.ponent o:t 'ftMi:'Oal velocit;r ... cal-
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aulated b:r uaillg the .. thod of 1:. Hidaka (Tjuriako .... B.I •• 1965). 

The .. u ... alue. of horizontal and vertical _t.r traDIIport. 

dw:'i:IIg the period trom JIarch to ~ w.re calcul.ated tor 1962-1974 • 

• :mludiJilg 1965 and 1966. whell. the ob •• rvatioJ1.8 were DOt carri.d out. 

" the relative ilI.de% of abundaDc. of the n.a1eh Cap BaDk cod 

:r.ar cl ..... we us.d the 'Yalu. of DU catch (muab.r ot ap.c1aeu) 

o:l! the two-:rear old )'OUI1g p.r trawl$Dg hour. talt.lI. with ti.h 

det.2"'1 01 ng trawl (KOJI.8tuti:D.OV and Io.ko". 1974). 

The degree ot the affect of the .trength ot d .... elopaent of 

antic:rclonic circul.atioJl. as w.ll a. the ri.iIIg ilI.t.JI.8it;y ot the 

deep water masses ill. the cell.tral part ot the baDk dw:'i:IIg the p.-

riod of de ... elopaent ot the .g. and larvae ot cod Oll. the .ize ot 

the :r.ar cl .... s was .%press.d through the multiple coeffici.nt 

of corre~ation .qual to 0.867. The calcul.at.d dep.ndenc:r ... 

charact.riZ.d b:r the tollowiJI.g regresBion equatioll.l 

where 

Ii = 0.20 ~ + 0.~6 'lw - 175.~8 

I - relative ilI.de% of the abun4anc. ot the cod 

:rear claslles ( the abunduce ot the two 

:rear olde); 

~ - total horizontal water tranaport ill. the 

0-100a la:r.r acrosll the •• ction at 47~ 

(6-A) within 6 .tatiolUl ( 460 29' - 44005'.) 

ill. 11 10-~ .? / •• c. 

'lw - ... oluae ot the wat.r rilliag to the BUrfac. 

per tiM unit ill. the 50-100 la:rer on the 

•• ctioJl. 6-A. ill. c.? / •• c. 

The relationallip obtaiJl.ed. ehow. that the lIO.t abundant :Ueai.h 

Cap Bani: cod :r.ar cla •••• appear dnrillg the :r.ar. ot 'Vi'Yidl;r 

e%pres.ed horizontal circul.atioa ad ilI.t ... 1ticatioll. of the pro

c..... ot the de.p wat.r ....... ri.1ng to the BUrface on the 

:Ueaiah Cap Buk ill. llarch-~ duriIIg the de .... lopas .. t p.riod ot 

the .gg. ud larvae of c8d. 

Apparentl:r. it •• e ... to be po.dble to u.e thi. _thod with 

other .ethode f.r the 10llS-teft toreoaat ot the co_ercial ilI.dlce. 

ot the Hlea1.h Cap BaDk cod stock. 
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Concluioaa 

1. There is a quui-stea~ circulation of the mtic;rclonic water 

IIOtion over the top of tbe :rlea1al1. C~ BaDIt. 

2. One of the u.i.a abiotic factors of the enviroDII.ent regulating 

tbe .ize of abuadance of the ~lem1al1. Cap BaDIt cod ;rear cla •••• 

i. the intensit;r of the horizontal IIlld vertical water circulat10Dl 

in the central part of the ~lellliBh Cap BaDIt during tbe develop

.ant period of the egg. md larvae of cod. 

3. The for.cuting .ethods for tbe relative abundance of the ],le

aiall. Cap Brmk cod at the age of 2 ;rears on the bub of the 

a •• essaent of indice. of the water d;rDaaica over the ],lellliall. 

Cap Brmk for two ;rears in.I'.ch'uce had bee. suggested. 
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Pig. 1. Distribution: a -geostrophic horizontal velocity (mi

nus - to the north, plus - to the "outh), b -vertical 

velocity (plus - lowering, minus - rising), c - phospha

tes, SJld d -tissol ved oxygen om section 6-.l across the 

JI'lUlish Cap ,BIUIk 1D. IIq 1970. 

G9 



ST. ..... 7 146 145 t44 113 142 

o 

50 _--_ 

100 

'1\ 
P 1.2 

}UJ atoms \ 
If. 

3 C 

- 9 -

II: M7 146 It' M4 113 142 

o 

!i0 

25 

30 

B 

0, 
milt. ' 

• 
D 

:rig. 2. Distributionl a -geo.trophic horizontal velocit7 (mi

nus - to the north, plus - to the south), b -vertical 

velocity ( plus - lowering, mimls - rising). c - phospha

tes, and d -dissolved oxygen on section '.6-.1 across 

the Plemish Cap BUlk 1:1. IfAq 1972. 
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