
NOT TO BE CITED WITHOUT PRIOR 
REFERENCE TO THE AUTHOR(S) 

International Commission for g. the Northwest Atlantic Fisheries 

Serial No. 5469 

<:t 
en 

I 
M 
en 

. 
o 

Z 

III 
s.. 
QJ 
c.. 

'" a.. 

,~ 

• 
ICNAF Res. Doc. 79/VI/I04 • 

ANNUAL MEETING - JUNE 1979 

Geostrophic Circulation of the Northwest Atlantic Waters 
According to Long-term Data 

by 

B. P. Kudla, V. V. Burmakin, and V. S. Sterkhov 

• 

Polar Research Institute of Marine Fisheries and Oceanography (PINRO) 
Murmansk, USSR 

Abstract 

The new schemes of geostrophic circulation of tJ:Ml Northwest 

Atlantic waters, constructe a on the basis of generalization or 

the dynamic topograpAf charts of some Afdrological surveys 

ca=iec1 out by PINHO researc)l vessels for 1~b2-19'/8, are given 

in this report • 

Introauction 

une or the rirst charta of dynamic topograpAf of the sur:face 

layer waters in tha Northwest Atlantic was drawn up by Smith, 

Soule and Moa~y ('193'/). In tha su~aequent years :for the perioc1 

o:f work per:formea by some expeditions many aynamic charts :for 

the ICNAF areas were published in the U.S.Coast Guard and lC.NA~' 

eaitions (Ko!lmeyer, 1~b7). 

Mean monthly cherts of dynamic topograpAf or sea sur:face rela­

tively the 'luuO~r level :for April-July were constructed by 

Scobie and Schultz. l1Y'Ib). '.rhese charts cover the area of the 

International Ice Patrol activity east and south of the Newrouna­

land banks. IUmilar charts ror other parts of the ICNAF area are 

not kDowa. While carr,iag out scientific BAd ca.aercial iayea­

tigstiona the neceasitl often arisea to have the detailed achaae 

of watar circulation, Wbich i8 the .eBA for a definite pariod 

of tt.e (.oath, season). The aysilabilitl of mean charts giyes 

BA opportunitl to find out speCific festurea of water circula-
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tion acoording to data ot each concrete hydrological eurvey. 

Untortunately, obeerva~ion. in apaoe and by Beaeona coYer the 

ICKLP sone unequally and their .. all total tor moet areas ex-

" cluding the 5ewtoundlnd area nd n .. iah Cap BaZIk, make it dit-

ticul t so tar to conetruct the reliable long-teN men chart ot 

the IC5AP zone water circulation. 

The aia ot the giYen contribution wae drawing up two charta: 

a) probabla achaaa ot mean geoatrophic water circulation 

in the surtaoe layer ot the 50rth-weat Atlantic in the warm 

period ot a yearl 

b) mean long-teN chart ot dynaJIic topography ot the 5e .... 

toundland area and neaiab Cap BaZIk tor a apring-aummer period. 

MaterialB and methode 

140,,", .tbrin 40 aharte ot dJUeaic topography tor aeparate parte 

ot the .orth-weet Atlantic area , constructed according to data 

ot hydrolOgical aurveys carried out by the PIRRO reeearch yessela 

tor 1962-1978 (Alekaeey, ~udlo et al., 1972; Kudlo and Bul'IIlakin, 

19721 ~udlo, 1975; Kudlo and BoyteoY, 1978 and othere) were ueed 

tor ~wing up a probable echaae ot geoatrophio circulation. Ap­

ril-October, i.e. the waN period ot a year, wae covered by ob­

eerYaUona. 

The comparieon ot charta and aelection ot tha chart, cloaest 

to a man pattern ot circulation, ware pertormed by visaal raYiew 

ot the set ot c-.rts tor each subarea. ~eann charta selected thia 

way were compoaed end, ali a result, the probable ech_e ot mean 

geoetrophic water circulation in the BUrtace layer ot the 50rth­

waat AUntic (ICKLP area) tor the waI'll period ot a year waB ob­

tained (~ig.1). Data from the mean chart by Scobie and Schultz 

(1976) tor June wera uaed tor the deep-ae1rea~uth_eaat ot the Grand 

BaZIk and eouth ot the ~l .. iah Cap BaZIk. 

Data ot hydrolOgical obaerYationa pert01'lled in 1972-1976 

crniee. ot the PIRRO reeearch veeeela tor detel'llining the commer­

ci.l tiab abundance (total trawl aurveya) were ueed (or conatrac-
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Ung the 10218-t ...... IID chart ot dJ:D,uic topograph:r ot ~I! •• e ..... "" 

toundlBnd ar.a and J'l .... ish Cap Bank (aubarea ~). The observations 

.. ere carried out tram .. rch to SelPtemb.r. m01lt "ob-•• rvatlolla ... r. 

perto .... d in Jun.-Augaat. i.e. in BUDer. Avereging _8 carried 

out b:r groupa ot d1;l1;1;ona "in-which the maximal diatance b.tween 
• 

the ataUona _a not more than tive mile a in varioua :rears. ~:30 

groups ot atationa ... r. tormed. CoordiDBte, at the •• an geOlDetrj.c 

poaition ot each group ot atationa .. ere taken aa coordiDBtes ot 

the ".een" atation. the;r are shown b:r dota in J'ig.2. On the baaia . 
ot data !rom .ach h:rdrological aurve:r on the atations the dJ:D,BlDic 

h.ighta ... re calculat.d (Z.bov and .... :rev. 1956) over the zero 

dJ:D.aIDic level ot 2OO:dbar ... hich ... re averaged then aritbJDeUcall:r 

tor each group ot atationa. i.e. tor tiv. :rears. and attributed 

to a ".ean" atation. Calculated valnes ot d;rDBIDic heights ... re 

the ba.ia tor conatructing the m.an chart (J'ig.2). 

Concluaion 

Mean charta at water circulSion (J'iga. 1 and 2) conatruct.d 

b:r detailing circulation elementa. eapeciall:r in the le .. toundland 

ar.a and J'lBlDish Cap Bank. ditter advsntageoua17 tram the .xiating 

ach ..... a at current. and are the reliable baais tor investigationa 

ot abiotic condition8 influence on co ... rcial ap.oiea reproduction. 

At the aBIDe tim. both charta have sOlDe d.tects. J'or the tirat 

one it ia the 8Ub~.ctivit:r ot the •• thod at its construction. tor 

the second one - a ahort period ot observationa. used while averag­

ing. Th. curta -:r be made .or. accurate ea the n ... data ot ob-

•• rvations are b.ing atored. 
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Fig. 1. The probable scheme of mean geostrophic water 
circulation in the surface layer of the North­
west Atlantic for a warm period of a year. 
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Fig. 2. Long-term mean chart of geostrophic water circulation in the surface 
layer of the Newfoundland area and Flemish Cap Bank for a spring­
summer period (1972-1976). 
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