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'l'he paper inclu<les flve Il,ynamic charts of some parts oj;' 

tbo rc:,AE aL'eu constz'uccod on materials collected <luring three 

crllises OJ' the l!I",tQ reaearcb. ves"els in 19'11-1972. '.chere are 

~ivtln l:ive.ri;1t~e CurV06 of un annual course ot the transport ot 

tho 1abra ... or Current on ;;lec Cions 8-A and 3-A construc ced on 

tne basis of 10ng-cc1'lll ooservations oy tue Internutional Ice 

<,atrol and <'IilaO. Ano<ljal,ies oJ.: the transport of the Current 

in tbe UOllttl Labra"or anu :iewfoW'luland were <letermineCi on tbe 

basis of observations lIlaue on standard sections in 1971-19'/2. 

Great positive anomalies of tbe transport of tbe Labru,"or Our

rent were ooserved in spring 1972. '.cllis tact evidently resulted 

in iLlcrease 0,1.' temperature and salinity of \'Iater and in severe 

ice conditions in tbe inv6atit;uted area in spl'ing and sWIlIIler 

19'/2. 
Introduction • 

To deecl'ibe 'I oi:roulaUon ot wata1'8 in the IClIU azoea 

in 1971-1972 there .el'e ~.d material. ot hydrological ob • 

• ervatioLl8 made dUl'i~ the .ixth-eighth crui.e. by the 

R/V "lTotBion" IlAd in the .e'l'entho-lI1ghth cru1..e. ot the 

1' •• e8l'Ch-ecoutiAg ve.,el ·Pel'.au. III". There W81'e widely 

ueed the date collecte4 ~y Polar In.titute (PIIRO) tor pre

ceding Y8ar. ~d th •• e ot the Interaational Ice Patrol in 

1955-196' (Bull. q.S.O.t.O~d 1956-1964). Current •• el'. 
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calculated by the dyuuic .ethod according to the distribution 

of te.perature and salinity (Zubov,H.H. and O.I.Kamaev 1956). 

Spatial Changes in Circulation 

Pive dynaa1c charta .ere constructed to examine spatial 

changea in water circulatioa (Pige.1,3,~). A small number of 

observatione were made durinc the seventh cruiae of the H/V 

"Peraeue III" in October-December 1971 in the Davis Strait 

and Labrador (Diviaion. 1B-1D,2G-2J,the Baffin Land area) 

(:lig.1). 

By its nature water circulaticn in the Davis Strait in 

in October·Hoveaber 1971 (Pig.1A) may be referred to type 1 

involving deformational field at which streams of the West

Greenland and B.rtin Land currents are separated by a hcllow 

at the lowered aea level (Alskaeev,A.P.,Kudlo,B.P. et al.1972). 

Increaeed tntensity 1s characteristic of this type circulation. 

This type ot circulation was observed in autumn 1962 and 1969. 

Residual water exchange acrea. the Davis Strait obaerved 

on Section 9-A in ~t~ wa. calculated by velocitiee estimated 

(~able 1,Pig.2). AccordiRS to B.V.So1yankin (1965) an average 

annual transport of watera across the Strait amo~ts to 1.28 

.i11 •• 3/c and is directed intc the Atlantic Ocean. Our cal

culations ahow that in lo.e periods a residual water exchaRSe 

may be directed both to the south and to the north,into the 

Batfin Sea (Table 1). A aign of residual transport of waters 

can be changed due to incollBtant strong flows with opposite 

directions which exist in the Strait (:lig.2). In October 1971, 

the West-Greenland Current brought to the north 2.62.106 m3/c 

and to the south across Section 9-A the Battin Land Current 

brought only 1.62.106 .3/c • Bvidently such conditions are 

scarcely probable during a long period of time ss on the average. 

the reaidual water exchange is directed into the Atlantic Ocean. 
waS 

In Labrador (Pig.1B) a number at observations .... peort, 

to analyse 1n detail the peculiarities of circulation. One 

can assume that ill Rovembel' 1971 the core of the Labrador 
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Current was placed in this area rarther from the coaet than 
usually. 

Three charts (Pig.3,4) were constructed ror the Newfound
land area (Divisions 3K-3P) and during the aeventh cruise by 
the R/V "Protsion" observations were also made in Division 4V. 
These charts are continuation or a dynamic treatment or data 
collected in tbis area in 19?0-19?1 (Kudlo,B.P. and V.V.Bur -
makin 19?2) and they represent the nature or a horizontal 
circulation or waters during surveys. 

Pig.3 illustrates two dynamic charts construoted on the 
basis or data collected during two successive hydrological 
surveye in one and the sama area in spring with about one month 
interval. The next surveyor this area was carried out late in 
19?1-early in 19?2 (Pig.4). 

Examining or charts constructed and comparison with dynamic 
charts ror 19?O-the beginning or 19?1 (Kudlo,B.P. and V.V.Bur
makin 1972) show the rollo:r1ng. 

The general pattern or a horizontal circUlation or watere 
in Newroundland is rather .,onstant. This was indicated by us 
previously (Kudlo,B.P. and V.V.Burmakin 19?2) and results or 
trestment or data conrirm our opinion. Anticyclonic movement or 
waters above the southern slopes or the Grand Bank was round in 
all observations made in this areB in 19?0-19?2 (Pig.4).Evident
ly,location or this vortex is stationary and 'only its dimensions 
and pattern change. 

There is well traced the coastal stream or the Labrador 
Current penetrating in the area or the Green and St.Pierre banks 
along the coaet or the Avalon PenInsula (Pig.4). To' the south or 
the Green Bank the.e waterm meet with the Labrador Current watere 
skirting the Grand Bank from the .ast and south and mix with them. 
Then the Labrador waters me,ve along the shelf to the south-west 
originating so called slope waters. The horizontal circulation in 
Divisions 3N-3P and 4V,i.e.to the south or Newfoundland,in both 
cases or observations - in March-April 19?1 and December 19?1-
January 19?2 - was alaost aaalogous and only in the last case 
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velocities of the current wera cra.ter. 

Circulation of water. on tba ~lsmish Cape Bank in spring 
• 

1971 was unusual (Fig.}) • inataad of common movement at waters 

clockwise in both survays in spring 1971 there was observed movs

ment at waters the other way. 

Change in Water Transport at tbs Labrador Current 

Transport at tbe Labrador CU?rent on standard hydrological 

sections was calculated by the lIyn'lUIIic method. Vslue at anomalies 

of transports on the day at obs.rvations was determined on the 

basiS at 10n1 term mean curve at ~~ annual course at transports 

on a Bec tion. 

Division 2J. In this division there is located Section 8-A 

(' oinciding wi th the section at the Soutbern Walt Islands-Cape 

Farewell at the International I~e Patrol (Bull. U.S. Cst.Guard, 

1959). Given in this Bulletin the "urve at the annual course trans

ports drawn by ths American investigators on the basis at obser

vations made by the Ice Patrol oovars only the period from the 

middle at Ju17 to August (Pig.5 ABC,Curve 1P). On the basis at 

observatiommade by PIIiRO aince 19~;9 to 1971 (25 cases) we've 

calculated transports on Section 8-A in the area trom 53°43'N 

to 55°12'N (ABC). As betore 1969 these observations were carried 

out up to deptha at 500-800-1000 m"in plot C on Section 8-A 

the average distribution at the total transport in the 0-1000 m 

layer was calculated by single layers in per cents. It was 

proved that in the 500-600 m layer there is tound 7.',in the 

600-800 m layer 11% and in the 800··1000 m layer 51" at the total 

transport in the 0-1000 m layer. W:(tb the help at these cor

rections all the calculations at the transport wers given tor 

the depth at 1000 m. On tbe other hand, values at transports 

estimated by data collected by the Ice Patrol were also given 

to the 1000 m depth according to the correlation graph bet.een 

transports in the 0-2000 m and 0-1(XlQ m layers ( n=9,R..o.966ot 

0.015). Thus,in 80me expeditions there was ..... et .. eliminated 

beterogenei ty at values ot transpol,ts at the cost at ditterent 

G5 



- 5 -

depth on the section. a.sulta of calculations are given in Pig.5. 

As it is evident from the filUre,an ~plitude of average eeasonal 

changes in the transport of ~tere in the Labrador Current in 

Division 2J increases from ~~a coaet towards great depthe (from 

part A to C) and the greatest fluctuations are common to the 

Current as a whole (part ABC). 

Calculations made en.bled to make preciae • form of the 

long term curve of a ae.aonal courae of transports of the 

Labrador Current from June to December (Pig.5). As it is avident 

from the figure,new data do not confirm the curve of transports 

for June-August obtained before by the American investigatora. 

Probably,from January to Jun» there ia obaerved a decreaae of 

transports. Howevar,no evide~ce for it for the present. 

The interannual change a in trans port a in some DlOnthe are 

great and are always exceed a value of the average seaaonal 

changes of transports for tha second half of the year. Curves 

of seasonal changes of transports in some years can have both 

the positive and negative trends and due to this anomalies of 

transports quickly ohange thair value and sign. In 1971 ob -

lIervations on Section 8-A we:re carried out twice (Table 2). 

It should be noted that the :11ew verified curve of annual course 

of transports used as "normal" le.ds to the fact that the 

standards and anomalies of t~anaports on Section 8-A given in 

this paper are not comparable with the standards and anomaliea 

presented in the previoua papers (Bull. U.S.Cst.Guard,1956-1964; 

Kudlo,B.P. and V.V.BU1'III8Icin '1972). 

Calculations show that intenaity of the Labrador Current 

on Section B-A (Division 2J) .. s in July 1971 close to the minimum 

according to long term data. By November 1971 intensity of the 

Current sharply increaaed an,l a positive anomaly of transports 

reached 1.3 miU.m3/c. Evidelltly, an intensi va influx of oold 

Labrador waters into the Wewtoundland area aince the second half 

of 1971 favoured the s"vere "ce eondi tions in this area in 

winter 1971-1972. 
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Division 3L.P .. sing Section B-A the Labrador Current moves 
along the shelf to the south-esst and its main branch skirting 
clockwise the Grand Bank flo.. into the channel bet .. en the 
Bank mentfned and Plea1sh Cape Bank. fhis branch of the current 
is crossed by Section 6-A in 47·00'11. 1'0 calculate anoaalies of 
transports w. (Kudlo,B.P. and V.V.Burmakin 1972) ue.d .. before 
the "normal" curve of an annual cours. of transports OD sscticn 
P in 46°50'11 (Bull. U.B.Cat.Guard,1963). 

Observations made in 1971-1972 show (rable 2) that in the 
second half of 1971 intensity of the Labrador Current in the 
Plemish Cape channel was a.likened but by April 1972 it reached 
the normal. In May 1972,the transport proved to be considerably 
higher the normal,at the level ·of maximum values obtained in the 
period of obeerva:Uons availabl". rhus,as on the Hamilton Bank 
but only with some delay ths st:,sngthening of the Labrador Current 
was found in the Plamish Cape Channel in winter and spring 1972. 

Division 311. 1'0 construct ·the long term aean curve of an 
annual transports of the Labrador Current on Section 3-A were 
used : a) data on transports of water on Section U along the 
parallel of 44°50'B for 1955-1963 (Bull. U.S.Cst.Guard,1956-1964); 
b) data on transports on Section 3-A within the area from 45°00'B, 
49°10'. to 44°50'B,48°30'. up to the maximum depth of observati
ons for 1959-1972. 

Sections U and 3-A are loc~ted side by side,at a little 
angle,and this makes it possibl~ to combine without any error 
the American and our calculations of transports and to construct 
the "normal" curve for the whole, year (Pig.6). Por April-June 
the curve didn't almost cbange,f~r the rest month a preliminary 
curve was drawn (dashed line). 

As Pigure 2 shcws, the Labre.dor Current was more intensive in 
the second half of 1971.In April 1972,amall negative anomalies of 
transports were observed and in mid-May intensity of the Labrador 
Current on the south-eastern slcpe of the Grand Bank sharply 
increased. 
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In other words eea.ooal change. in transports of the Lab

rador Current on the Grand Bnnk were in April-May 1972 sharply 

opposi te to long term .. ean cbanges. 

COnC1UII:LOnB 

1. Circulation of .. ter,in the Davis-Stratt in October

November 1971 may be attributed to'the type which Is characte

rized by incr.alled intenlli ty;, Such a type of oirculation _a 

observed in autumn 1962 and ')969. Re8idual water e:xcbang .. in 

the Strait was direoted into-the Baffin Sea and amOunted to 

0.99·106 .. 3/c. 

2. In 1971-1972 an ant1"yclonic vorte:x of'irater" was ob

served above southern slopes of the Grand Bank. Evidently,its 

location is stationary,only dimenaions and a pattern change. 

3. According to long term data the new average curves of 

an annual course of transpor\;s were obtained for Sections B-A 

and 3-.4.. 

4. Transport of water of the Labrador Current in some its 

parts in the area of the Grand Bank and South Labrador was in

creased or cloee til -the n01'lll11 late in 1971, and in spring 1972 

great positive anomalies of transports were observed. This pro

bably resulted in decreasing of water salinity and its tempe -

rature and also in originath,g aevere ice conditions in the 

area investigate4in spping .~d summer -1972. 
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Table 1. Rea1dual water exchanae aD Sec~1on 9-A aero •• the Davia Strait 
in different yoar. (106.l/ e), 

"(..;j:..;el, cruise Date ot: observa
tions 

13-15. 1X-1962 
".,ovOL·v~~ii3;''', If-18. :iX-1967 

CJ.·L1i3~ ~d 

'!" L'G""" ra", cruI"e I 25-26. ~1971 

... {esi ..... ual water 
exchange 

-2,,47 

-1,18 

0,99 

lHJCC; :...ii.;n "+11 ..Joans wul;er tl"EA.llSVOL't to the nort;h, Sil:lD "_" 

l.ltlarJ;; to l,Ot3 Gout'h. 

Table 2. Transport of the Labrador Curr,.nt and ita ana_Iiea 00 atandard a8ctiona 
in 1971-1972. in aill •• l/e, 

B-1, ABC 

,-10.JJ 1,1 

- - - - - - - - -
.)-A; .1

4
(.111

2 
_--uOllt;orll 

- - - - - - - - -
}-A 
)-200u m 

- - - - - - - - -

.uD. La of oU;.3e.1~va
tiun.:J 

2~ Jul,)' , 1')'/1 

00-\J:,. ".ovembor) 1'//1 

- - - - -
~4-.2/ ... ay. 1,,71 

1/,-15 lJecembor, 1t.;'/1 

10 A"ril, 1972 

01-02 lilay, 1 :',/,2 

2,-20 ~l.aYf 1':172 

- - - - - - - - -
1 ;'-1 " 'IV " , j ~ • .'1 

y." , 19'/1 

24-2~ JecC3mbor, 1')'/1 

1B-1'J A.l:J,ri_l. 19'/2 

22-25 Avril, W/2 

10-1'1 may, 1972 

- - - - - -
G9 

l'ransport 

Observed' J.I/ormal Anomaly 
! 

2,50 4,4 -1,9 

6,50 5,0 +1,5 

- - - -
1,67 3,2 -1,5 

1,18 2,5 -1,4 

S,OS 3,0 0,0 

6,33 3,1 +5,2 

5,90 3,2 +2,7 

- - - -
3,72 4,2 -0,5 

6,20 3,0 +5,2 

6,80 6,8 0,0 

3,99 5,0 -1,0 

4,14 4,9 -0,8 

8,64 4,2 +4,4 

- - - -
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Fig. 5. Annual course of 8Verl~@~ (1) and extreme (2~ 3) values of 
water transport of the Labrador Current on Section H-A 
acrosa Hamilton Bank ill the O-l.OOO-m layer according to 
long-term data. 
A, Band C - tl','3.-,:>!port j{ some streams of the Currentj 
ABC - tranapor;;. !J.~ ::he mole atream; 
iP - curv~ of th~ tranSlort according to date of the Ice 

Patrol 1n th~ D-bo:tom layer. 
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and PINRO (2). 

G 13 

I 
2 


