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'he paper includes five Jdypamic charts of some parts of
the IC.AY area comsbructoed on materials cellected Jduring three
cruises by bthe PLuiQ research vessels in 1971-1972. There are
wiven avera;e curves of an apnual course of the transport of
the Labrauor Current on dections 8B-A and %-4 constructed on
Laoe basis of long-term observations ny the International Ice
Patrol and PIJRC. Anogalies of the Lransport of tne Current
in the udouth Labraucr and Newfoundland were Jdetermimed on the
bagis of observatious made on standard sectioms in 1971-19Y2.
Great positive anomalles of the transport of the Labrauor Cur-
rent were ocoserved in spring 1972. Tuis fact evidently resulted
in increase ol temperature and salinity of water and in severe
ice conditions in the investigoted area in spring and summer
19Y2,

Introduction

To describe s circulstion of waters in the ICNAP area
in 1971-1972 there were used materisls of hydrological ob-
servations made during the eixthweighth cruimses by the
R/V “Proteion” and in the eeventh-sighth cruises of the
research-scouting veagel "Perseus III", There were widely
ueed the deta collected hy Polar Institute (PINRD) for pre-
ceding years snd these of the International Ice Patrol in

1955-1963 (Bull. U,8.0at.0uard 1956-1964), Currents wers
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calculated by the dynsmic method according to the distribution
of temperature and salinity (Zubov,N,N, and 0.J.Mamaev 1956),

Spatisl Changes in Circulation

Five dynamic charts were construoted to examine spatial
changea in water circulation (Fige.1,3,4). A small number of
obpervations ware made during the seventh cruise of the R/V
"Perseus III* in October-December 1971 in the Davis Strait
and Labrador (Divisiona 1B-1D,2G-2J,the Baffin Land area)
(Pig.1).

By its nature water circulation in the Davie Strait in
in October-November 1971 (Pig.1i) may be refarred to type 1
involving deformational field at which streams of the West~
Greenland and Baffin Land currents are separated by a hollow
of the lowered sea level (Alekseev,A,P,,Kudlo,B.P, et al.19?2{.
Increased inteneity is charecteristic of this type circulstion.
This type of circulation was observed in autumn 1962 and 1969,

Residual water exchange across the Davie Strait observed
on Section 9-A in sutumn was calculated by velocities eatimated
(Tabls 1,Pig.2). According to E.V.Solyankin (1965) an average
annual transport of waters acroes the Strait amounts to 1.28
mill.malc and i8 directed into the Atlantic Ocean. Our cal-
culations show that in some periods & residual water exchange
may be directed both to the south and to the north,intc the
Baffin Sea (Table 1). A eign of residual transport of waters
oan be changed due to inconstant atrong flows with opposite
directions which exist in the Strmit (Pig.2). In October 1971,
the West-Greenland Current brought to the north 2,62-10° n/c
eand to the mouth across Section 9-A'the Baffin Land Current
brought only 1.62o406 m3/c. Evidently such conditions are
scarcely probable during & long period of time as on the average.
the residual water exchange 1s directed into the Atlantic Ocean.

In Labrador (Fig.1B) a number of observations wﬁgi pooriy
to analyse in detail the peculiarities of circulation. One
can assume that in Novembeir: 1971 the core of the Labrador
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Current was placed in this area farther from the coast than
ugually.

Three charts (Fig.3,4) were constructed for the Newfound-
land area (Diviaions *K-3F) and during the seventh cruise by
the R/V "Protaion" observations were also made in Divieion 4V,
These charts are continuation of a dynamic treatment of data
collected in thie area in 1970-1971 (Kudlo,B,P, and V.V.Bur -
mekin 1972) and they represent the nature of a horizontal
circulation of waters during surveye,

Pig.3 illustratea two dynamic charte constructed on the
bapies of data collected during two esucceseive hydrological
surveys in one and the sams ares in apring with about one month
interval. The next survey of this area was carried out late in
1571~early in 1972 (Pig.4).

Examining of charte constructed and comparison with dynamic
charts for 1970-the beginning of 1971 (Kudlo,B.P. and V,V,Bur-
mekin 1972) show the following,

The general pattern of a horizontal circulation of waters
in Newfoundlend is rather constant. This wes indicated by us
previously (Kudlo,B,P, and V.V,Burmakin 1972) and reesults of
treatment of data confirm our opinion. Anticyclonic movement of
waters above the southern slopes of the Grand Bank was found in
all observations made in this area in 1970-1972 (Pig.4).Evident-
ly,location of thie vortex is stationary and -only ites dimensions
and pattern change,

There is well traced the coastal stream of the Labrador
Current penetrating in the area of the Green and St.Plierre banks
along the coast of the Avalon Penineula (Pig.4). To'the south of
the Green Bank these waters meet with the Labrader Current waters
skirting the Grend Bank from the saet and south and mix with them.
Then the Labrador waters mcve 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 of Newfoundland,in both
cages of obaervations - in March-April 1971 and December 1971~

January 1972 - was almost amalogoue and only in the last case
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velocities of the current were greater.

Circulation of wator? on the Plemish Cape Bank in spring
1971 was unusual (Fig.3) t instesd of common movement of watera
clockwise in both surveys in apring 1971 there was observed move-

ment of waters the other way,
Change in Water Traneport of the Labrador Current

Transport of the Labrador Current on standard hydrological
sections was calculated by the dynamic method. Value of anomalies
of transporte on the day of cbservations was determined on the
bapis of lon, term mean curve of an annual course of tranaporta
on a section,

Divigion 2J, In this division there is located Section 8-A

coinciding with the section of the Southern Wolf Islands-Cape
Farewsll of the International Ige Patrol (Bull. U.S. Cst.Guard,
1959). Given in this Bulletin the curve of the annual course trans-
ports drawn by the American investigators on the basis of obser-
vatione made by the Ice Patrol covars omnly the period from the
middle of July to August (Piso5lABG,curve 1P), On the basis of
observatiom made by PINRO since 1959 to 1971 {25 cases) we've .
calculated transports on Sectiom 8-A in the area from 53°43'N
to 55°12'N (ABC), As before 1969 these observations were carried
out up to depthas of 500-800-1000 m;in plot C on Section 8-A

the average distribution of 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 found 7%,in the
600-800 m layer 11% and in the 8001000 m layer 5% of the total
transport in the 0-1000 m layer. With the help of these cor-
rectione all the calculations of the transport were given for
the depth of 1000 m. On the other hand, values of tranaports
estimated by data collected by the Ice Patrol were alsc given

to the 1000 m depth according to the correlation graph between
transports in the 0-2000 m and 0~1000 m layers ( n=9,R=0.966i
0,015). Thus,in eome expeditions tiers was mmtimmimi eliminated

hetercgensity of values of trensporte st the cost of different
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depth on the section. Resulta of calculations are given in Pig.5,
As it 1e evident from the fizure,an amplitude of average seasonal
changes in the transport of saters im the Labrador Current in
Divieion 2J increases from tie cosst towards great depths (from
part A to C) and the greateet fluctuations are common to the
Current as a whole (part ABC),

Calculations made enabled toc make precise a form of the
long term curve of a seasonal course of transports of the
Labrador Current from June to December (Pig.5), As 1t 18 evident
from the figure,new data do not confirm the curve of transports
for June-August obtained before by the American investigators,
Probably,from January to Juns there is observed a decrease of
transports. Howsver,no evidepce for it for the present.

The interannusl changes in transports in some months are
great and are always exceed a value of the average seasonal
changea of transports for tha second half of the year, Curves
of sesaonal changes of tranaporta'in gome years can have both
the positive and negative trands and due to this anomalies of
transports quickly change thsir valus and sign. In 191 ob -~
servations on Section 8-A were carried out twice (Table 2).

It should be noted that the new verified curve of annual course
of transports used ss "normai” lemds to the fact that the
gtanderds and anomalies of transporte on Section 8-A given in
this paper are not comparabls with the standarda and snomalies
presented in the previous papers (Bull. U.S.Cst.Guard,1956-1964;
Kudlo,B.P, and V,V,Burmakin 1972),

Calculations show that intensity of the Labrador Current
on Section 8-A (Divieion 2J) was in July 1971 close to the minimum
according to long term data. By November 1971 intensity of the
Current sharply increased and a positive ancmaly of traneporis
reached 1.3 mill.m5/c. Evidently,an intensive influx of cold
Labrador waters into the Wewfoundland area since the sscond half
of 1971 favoured the severe ‘ce conditions in this area in

winter 1971-19%2,
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Division 3L.Paseing Section 8-A the Labrador Current moves
along the shelf to the south-east and ite main branch skirting
clockwise the Grand Bank flows into the channel between the
Bank mentfned and Flemish Cape Bank. This branch of the current
is crosesed by Section 6-i4 in 47°00'N. To calculate anomslies of

transports we (Kudlo,B.P, and V,V.Burmakin 1972) used as before
the "normal” curve of an annual course of transports on section
P in 46°50'F (Bull, U.5.Cst.Guard,1963),

Observations made in 1971-1972 show (Table 2) that in the
second half of 1971 intensity of the Labrador Current in the
Plemish Cape channel was sldkened but by April 1972 it reached
the normal. In May 1972, the tranasport proved to be considerably
higher the normal,at the level of maximum values obtained in the
period of observatiione availabls. Thus,as on the Hamilton Bank
but only with some delay the st:engthening of the Labrador Current
wag found in ihe Flemish Cape Chiannel in winter and epring 1972,

Division 2N. To construct the long term mean curve of an
annual transports of the Labredcr Current on Section 3-A wera
used : a) data on transports of water on Secticn U along the
parallel of #4°50'NK for 1955-1963 (Bull, U.5.Cat.Guard,1956-1964);
b) data on transports on Section 3-A within the area from 45°00'N,
49°10t'W to 44°50'N,48°30'W up to the maximum depth of observati-
ona for 1959-1972,

Sectione U and 3-A are locuted side by side,at a little
angle,and this makes it possible to combine without any error
the American and our calculations of tranaports and to construct
the "normal" curve for the whole year (Pig.6). Por April-June
the curve didn't almost change,for the rest month s preliminary
curve was drawn (dashed line).

As Pigure 2 shows,the Labredor Current was more intensaive in
the second half of 1991.In April 1972,small negative anomalies of
transporte were observed and in mid-May intensity of the Labrador
Current on the south-eastern slcpe of the Crand Bank sharply
increased,
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In other words seasonal changes in tranaports of the Lab-
rador Current on the Grand Bank were in April-May 1972 sharply

opposite to long term mesn changes,
Conclusions

1. Circulation of water.in the Davis Strait in October-
November 1971 may be attributed to the type which is characte-
rized by increased inteusity. Such a type of circuletion wes
observed in autumn 1962 and 969, Residual water exchange in
the Strait was directed into-the Baffin Sea and amounted to
0.99+10%%/¢,

2. In 1971-1972 &n anticyclonic vortex of waters was ob-
served above southern slopes of the Grand Bank. Evidently,its
location is stationary,only (imesnsions and a patiern change.

3« According to long term data the new average curves of
an annual course of transporis were obtained for Sections 8-A
and 3-A.

4. Tranaport of water of the Labrador Current in some its
parts in the area of the Grand Bank and South Labrador was in-
creased or close tp the normnl late in 1971, and in epring 1972
great positive anomalies of transports were observed, This pro-
bably resulted in decreasing.of water salinity and its tempe -
rature and also in originatir.g severe ice conditions in the
area investigaied in spring &nd sumer 1972, =
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Table 1. Resldual water exchange on Seciion 9-A across the Davie Strait
in different years (10%a%/c).

vesuel, cruise

Date of observa- ' desi.ual water

tions exchange
"rogsewd!, crulse s 13-15? 1X=1962 247
“Jovorusgiis;”, 1€-18, 1X-1967 -1,18
Cruise <d
"Popseus LIIY, crulse / 25-26- X-1971 0,99

hote; sijn "+ acans waler tragsport to the north, sin "=

nean:: to Lae soubh.

Table 2. Transport of the Labrador Currsnt and ite ancmalies on standard sections
in 1971-1972, in =tll. w¥/c.

LG LauliL,
PRV T P e

AN L Layess

wave of observa-
tiovnyg

- b - - o

Transport

. e

v
Ubserved!

T
Normal 1 anomaly

1 1

8-A, ABC 29-30 July, 1971 2,50 4,4 -1,9
~1004 L Ug=, sovember, 1971 6,90 5,0 +1,5
o=k Lyl 20=2y way, 1871 1,67 3,2 -1,5
~=0vbom 14-15 December, 1971 1,18 2,5 -1,4
10 4pril, 1972 3,38 3,0 0,0

01-02 kay, 1972 6,33 S,1 +3,2

25-2o wmay, 1472 5,90 8,2 +2,7

A=A 15=10 1y, 181 3,72 4,2 -0,5
)~200U m ey, 1974 6,20 3,0 +3,2
2hmS Jt;cember, 1991 6,80 6,8 0,0

18-19 April, 1972 3,99 5,0 -1,0

22-2% April, _1972 4,14 4,9 0,8

1o-17 may, 1972 8,64 4,2 +4,4

- e w M e e o e

- W W wm ow W o om owm = ay
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Fig. 1.

Dynamic charts by data of the 7th cruise
of the research-scouting vessel Perseus IIT.
A - Davis Strait, 0-500 decibar, 25 October

- 21 November 1971;
B - Labrador area, 0-200 decibar, 8 Novemb:r

- 7 December 1971.
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Fig. 2.

Isotachs (dynamic method, cm/c) on Section
9-A across the Davias Strait according te
data of the 7th cruise of the research-

"scouting vessel Perscus III, 25-26 October

1971.
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Fig. 5. Annual course of averagz (1) and extreme (2, 3) values of
water transport of the Labrador Current on Section H-A
across Hamiltom Bank in the 0-1,000-m layer according to
long-term data.

A, B and C - itvarspori »7 somsz streams of rhe Current;

ABC ~ tranapor: ol iie shole gtream;

1P - curve of the transejort according to date of the Ice
Patrol tn the O-bo:tom layer.
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Fig. ~. Annual curve of average values of (he water transport of the Labiador

Current on Section 3-A (U) across :he southeastern slope of the Grand

Newfoundland Bank according to lonz-term data of the Ice Patrol (1)
and PINRO (2).
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