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014 THE QUESTION OF (RPENT DYNA4I(C IN THE NOWJEGIAN AND GREENLAD

SEAS(*

by V.V. Penin[ Laboratory for Oceanography, Pc:.ar Scientifit! Research and Planning
Institute for Marine Fisheries and Oceaniography imen-i N .M. Ydpnovicha
(PINRO)

The patterre of the permanent currents of the Norwegian and Green-
land Seas, adopted by the Polar Institute is that of Alekseyev and
Istoshin, whirl 'hey revised in 1957 [1].

The chart of relative topography for the 0-500 dbar layer in the
Norwegian Sea constructed by the dynamic method fnrom the results of
the June, 1963 survey [2], as well as the above-mentioned pattern,
clearly shows the entire Nobregian current system and the Eas.t Ice-
landic current, which enters the Faeroe-Shetland channel from 640 N
along the 3WlV meridian.

I breover, the dynamic chart shown here, as well as the schemeSpublished bHelland-i4 sen and Nansen [3] Ebows a cyclonic motion of

the water masses, but its center is situated more to the West. The
crowding of the d/namic contour lines clearly reveals the zone where
the western branch and its northwestern am, converge with the Fast
Icelandic current.

North of the Faeroe Islands is the zone where the East Icelandic
current converges with the Faeroe branch of the North Atlantic
current. North of 67*30'N, between 20 and 8'F, we observe a circularmotion of the At]lantic waters and their sinking to great 6-epths.

The struCLure of the currents in the Moxwegian Sea is strongly in-
fluenced by the bottom topography [41. The center of the aforemention-
ed cyclonic gyre in the western part of the Naiwegiamn Sea is located
over a rise with, a depth of 975 m, sibated between the Icelandic andI Nrwegian depress ions.

i*) Translated from: Iletoriaiv rbokhozyastvlennykh issledovaniv
Sever6p base)-na 71-tri.al Un mar-ine fisheries research in the
nortnern FTasin.. -. i. 5 (1965), pp. 80-90.
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North~east of ,.+,land, the Ea~st icelandic curran,,t passes fthrouglh
a troui0h, bordered by an isobath of 1-000 m, cn the southeast z!;-d a
bmik witth a depth of 1-?7 m on th~e no~n-at(68'3•}VX and 7'4*0q'1!.,
In the southern part of the Negiart the S c rdeep waters of tSe
East Iceankdic current fan out Ja tes diorectihofs. 6 ne brench -te ods
todepEs the efl aing along thre souhea border of the Nouneairy- r
Bas•, •ilNorte tse otfer eaterd the Fatroc-Shetland currnnel through a

aeep trough.

In n the renipm of the itrWIms Rid- , the darm Atlantic waters are

wedged in over the deep depressions, ai.e t&.e ,ngues of cold water
froir the Jan H.aven rmnch of the East Greenland current are -positioned,
over the rises beteen them.



STIUC•MURE AND STABIL-1"Y OF T11-E CURENT SYSTEM.! IN THE
ND1•EGIM AND Q•/ELAND SEAS

The next step in our investigation was a detailed analysis of
the d,•amic structure of the waters of the Norwegian and Greenland
Seas along standard profiles, and a determination of the stability
of the East Icelandic and branches of the Norwegian currents Curing
different montis of individual years.

On the profile along 63"N, the East Icelandic current was
located at exactly the sane coordinates (4*W-3 030'W) in June of 1960,
1962 and 1963, and had the following maximu velocities: 13.9 cr/sec,
8.2 cm/sec and 24.4 cm/sec, respectively.

As may be seen from Table 1, in Jume of 1963, when the water
temperature of the East Icelandic current was the lowest it had been
over the last five years, the cold stream covered a larger area than
in 1960 and 1962, extending from 4°45'W to 3°30'11.

Table 1. Current velocities at 635N in June of 1960, 1962 and

1963 (an/sec) :

1963 ( cm/ ec) :C oordinates (W est)

m 6°30'- 5-03- 4045'- 4O0"-, I 3"3j'-- 2150'- 10SO'--
5 / 30 4° 45" o 3 30" 20 30' 1.50 10"

0 --0.3 +23.1 +26.3 -13.9 +82 -I1s' +13.2
20 -03 +23.1 +26.3 -13.7 +7.4 -15.3 +13.21950 50 -0.3 j -,3.1 +25.5 -12.0 +7.4 -. 14.7 +13.2100 -0.3 +22.8 +22.4 - 8.4 +52 -13.1 +13.2

200 -0.1 +19,5 +15,3 - 4.3 +3.2 - 9.4 +11.3

0 +3.6 + 3.9 + 3.4 -8.2 +4.4 + 1.0 + 3.6
20 +3.6 + 3.6 + 3,4 - 82 +4.2 + 1.3 + 3.1

1962 50 +3.6 + 3.6 + 3.6 - 82 +3.9 + 1.4 + 3.1
100 +3.6 + 3.6 + 3.6 - 82 +3.9 + 1.0 + 3.4
200 +3.2 + 3.3 + 3.1 - 7.2 +3.3 -0.3 + 3.4

0 -4.6 + 3.4 - 6.6 -24.4 +2.8 +17,0 - 1.6
20 -4.5 + 3.2 -6.6 -2-1.9 +2.7 +16,4 - 1.4

1963 50 -42 + 3.2 -7.0 -=2.9 +-26 +15.5 - 1.4
100 -4. + 3.4 -- 7.0 -2_.o +1.6 +14.5 - 1.6
200 --4.2 + 3.8 -7,0 -11.2 +0.2 +10.1 - 1.0

!NOTE: For Tables 1-12, a (+) sign indicates northward
notion, a (-) sign indicates southward motion, and cormas
within numbers represent decimal points.

In 1963, as in 1970, a branch of the East Icelandic current was V
observed on the 63*N profile. In June of 1963 it was located between
150'•W and l°W. It was not present in 1962, since the velocity of
the main cold stream was low (approximately 8.2 cm/sec).
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The gractest combined extent of the East Icelandic current and
its branch was recorded in March 1963 (Table 2) The main stream was
located between 4*30'W and 2°30'W, and its branch was located between
l'40'W and the zero meridian.

Table 2. Current velocities at 63%N in March 1963 (cR/sec):

Depth Coordinates (West)

-m j530' 4 " 27' I " 5 3 -29 ' 1 2'-:2 4 1" " 1 t 0- O0"-1000' :0-- 45'

0 -5.0 +4.8 -2.6 -1.4 -2.8 +11.2 -7.i -5.4 4 202

20 -4.6 +5.0 -2.6 -1.4 -2.8 + 11.2 -7.3 -. 52 + 19.6
50 --4.5 +5.1 --26 -1.4 -2.8 +11.1 -7.0 --3.2 1 19.4

100 -4.4 +5.4 -2.6 -1.4 -2.6 +10.6 -7.0 -48 +16 4
200 -2.4 43.9 -2.4 -- 1.0 -1.5 + 8.4 --6.6 -30 +14N

In the years with a noticeable strengthening in the East Iceland-
ic current, the No-nwav current at 63'N. seems to be divided into two
streams. Thus, in 1960 and 1963, a warm flow was traced between the
East Icelandic current and its branch. Mhen the Norway current was
found to be strong at this latitude, its core was held at a longitude
of 0 045'E, and whien it weakened, it was displaced to the East, being A
situated at 1 0 30'I..

The significant seasonal fluctuation of the No-rway current is
attested to by the fact that in March of 1963 its velocity was 20.2I
cm/sec, w•hile in June of the same year it was 8.4 cm/sec (the summer
minimuni).

(Oi the 63WN profile, one may note an inverse reiationship beti,'ee
the average tegneratures of the 0-20C m layer in the Nor;egian current
and the 0-200 and 200-500 m layers in the East Icelandic current over
the lst five years (Table 3).

Table 3. Average teq~eratures of the 0-200 m layer in the
Norwegian current and the 0-200 and 200-500 m layers in the
East Icelandic current (June 1954-1963):

Year
Current Layer, m I 9 f 1952

Norwsy 0-200 F.34 &85 8.54 7.78 8 2;
East 0--20 7.06 6.10 737 7.929 (,20

Icelandic :0-3,00 3.67 1.49 3.43 4.31 2,40

-4-
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On the profile at 65°45'N, the axis of the cold East Icelandic
current, as shown by the dynamic calculatiOns, is located in nvst
cases between 90 and 10'V. The velocity of water transport by the
East Icelandic current in the summer of 1963 was also higher on this
profile than during the same period in 1960 (Table 4), which caused
great negative temperature anomalies here in thc surface and deep
layers.

Table 4. Current velocities at 65o4F'N in July 1960 and June
1963 from 110 W to 3*10'W (cm/sec):

• • kDept h• Coordinates (West)
SYear m 9--81 8V-70 7"--6 - i3 10,ea 10 , 0 , i

0 +1.4 --. 9 -1!) -3.7- +5.1 -f-1.5 -2.7 +5.3
20 +1.0 -2.9 -1,2 --. 4 +4.k +1.7 -3.2 +5.5

19GO 50 +1.2 -3.2 -1 -2.6 +3.7 +2.0 -3.7 +5.7
100 +0.7 -2.7 -1,0 -1.7 +3.6 +1.7 -3.6 +5.1
200 -- 0.8 -1.4 -- 0.7 -0.3 +2.9 +1.4 -3.6 +3.1

0 -1.9 -4.2 +0.3 -0.2 +3.2 -0.3 -!-2.2 0.7
20 -2.0 --4.1 +0.5 -0.2 +3.4 -0.8 +1.9 +0.9

1963 50 -1.9 +0-4.1 0.8 -0.3 +3.7 -1.2 +1.4 +0.91• • 00 -1I.7 -- 3.7 U . -0.3 +3.7 -0.8 -4 0.11 +0.9

200 -0.7 -3.2 +1.0 -90.3 +3.1 -0.7 -0.3 +1.3

SThe lateral extent of waters of the East Icelandic current does
not renain constant; it varies in direct proportion to fluctuations in
current speed. For example, in July 1960 and Jaue 1963, its boundaries
were between 10' and 7NW and between 120 and 9°W respectively, but in
October of 1960 the boundaries were between 110 and 10°W.

In the years of a strong East Icelandic current (1960 and 1963),
its branch between 60 and 5'W on the 65°45'N profile was traced atmaximum velocities in the 50-200 m layer. In the years of relatively
weak circulation (1961 and 1962), this branch was also weaker.

fn the slasher nonths of 1960 and 1963, the warm waters of the
western branch of the Nbiway current on the same profile occunied- a
I arge area. leir western boundary ren along 3*I0'W, and the eastern

-boudary ran between zero and I0W (Table 5).

The core of the western branch, which extended between 0 and l "W
in June of 1960, was significantly displaced to the east in June of
1963, apparently under the influence of the strengthening East Ice-
landic current. A

The velocity of the western branch was lower in 1963 than in 1960,
mid the average temperature of its 0-200 m layer was 0.970 lower.

s-5



Table S. Current velocities at 65'45'N fiom 3°10'W to 60E
in July 1960 and JLue 1963 (cm/sec•,:

CoordiFnaCtes(Wes t) ICoordinates (Ea~

-11 . " I I I 1 1 1 1 ,1

0 - 0.7 -. 5,3 +3.6 -10,5 + 13.8 +8.2 -- 0.9 -5.8 +24.0 -- 2,2 -
20 10.7 .1 4.8 +3.6 -10.4 +13.5 -. 7.8 - 0,4 -- 6.1 -r22.2 -1.8 -

i960 50 +0.2 +4.4 +3,4 - 9.4 +12.8 +6.9 + 0.4 .- G.I +20.0 -1.2 -

100 +0.2 +3,7 +2.7 - 7.6 4 10.9 +7.1 0 -3.0 +17,2 -- 0.7 - -

0 +3.2 +2.6 +0.2 + 3.4 - 1.2 +2.7 +12.8 +4.4 5.7 5.7 +2.9

20 +3.2 +3.1 --40.4 + 3.2 -- 1.4 +2,4 .-t12.8 +4.4 .-- 5.6 +.6 4-2.7
1963 50 +2.5 +-1.5 +0.4 + 3.2 - 1.7 +2.2 +12.8 +,44 -- 5.3 +5.3 +2.6

100 +1.8 -10,9 0,0 + 3.2 - 1.9 +1,9 +12,6 +4.3 5.4 +4,4 +2.2

lbreover, in June 1963 the western branch was more intense than
the eastern branch, as a result of which the teiqperature of its 0-200-
m layer was about the same level as 1961, a warn year, while at the
same time the eastern branch was colder than in 1961.

In the summer of 1960, the velocity ,c the eastern branch of the
Nonway current was significantly higher than in 1963, which also agrees
well with the temperature conditions.

During the years when the fast Icelandic current was strong
(1960 mad 1963), the 65'45'N profile showed the boundary between
Atlantic and polar waters located along 1045 '1W, bct in 1962, when the
current was weak, it was shifted to 30101Iw.

-n the 67'30'N profile, the axis of the western brx-,ch was
located in the najority of cases between 10 and 2-W (Tabl." 6).

Table 6. Position of the axis of the western brxich on T.he
profile at 67 0 30'N:

Longitudej Mondhs i.-. 1960 1Months in 1963

Jan. Apr. June August Sept June July1 Aug.

East: -- 2- 40' !'-2" 0- 1- 2;-2140" :^-2 - 1 2 1V-2 1--2-

-- {)



The- velocities of the western branch on this profile were lower
in June of 1963 than the same period in 1960 (Tamle 7). Its tempera-
tures varied in direct proportion to the current velocity.

--~Table 7. Current velocities at 67 0 30'N in June of 1960 and
1963 (cm/sec):

Coordinates (East) _______

-?0 Year 10-00 0-- P-2- 2'--2" 40' 249"",-

0+92 -1.2 - 6.5 +5.8

1960. 20 4j1 +9.2 -,-0.6 -!.2 - 6.3 +58 P
50 +3,9. +9.0 +0,5 -- 1.0 - 6.3 +5.6

0 +2,4 +0.4 +7.0 +3.6 -10.I -
16 20 +2,2 -0.2 +7.4 +3.1 -96 -. A1

50 +2.4 -0.4 +7,2 +2.6 -- 8.9 -0.5

The rate of increase in velocity, and consequently the heat trans-
po: t, was higher in the western branch than in the eastern branch on
the b7°30'N profile in June 1963. Thus, the variation in the average
temperatures of the 0-200 m layer hi the eastern branch (+T = June 1963,
-T = June 1960), w•as -0.56°, while in the western braich it was -0.06°.

In July 1963, the velocity of the western branch grew to 13.5
an/sec along the core, as opposed to 7 cm/sec in June of the same year.
In August, however, the influx of heat decreased somewhat, which
caused a decrease in the average temperature of the deep 200-500 m layer.

Table 8. Current velocities at 67'30 'N in .July and Ausust
1963 (cm/soc):

Coordinates (East) T

Month 1'.-00 0--10 10-2T 40' 2h 4(j'-

-- 1,3 +1.8 + 13.5 -3.4 -3.1
• Ju ]y 1.10 -- 1,1 +1,7 -J13.1 -- 2.9 -- 3.4

"50 -1'0 +1.5 -13.0 -2.,6 -3.4

0 -0.2 -3.6 +1I.3 + 2 +0.2
August 20 +0.2 -3.8 +±11.0 - 0 0A0

50 +0,7 -4.0 +10.6 - -0.2

-7-
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The axis of the eastern, branch of the Nonray current underwent
insignificant shifts, remaining between 6045 'W and 7 ̀30 1W.

Our attention was drawn to a well-developed stream between the
eastern and western branches of the Non-ay current. Its direction
is op]psite to that of the main currents. Evidently, there is a
circular motion of the waters here.

On the 67°30'N profile, the position of the polar front also
varied with the velocities of the East Icelandic current and the
western branch of the Norway current. The dividing line between the
polar and Atlantic waters ran along SW in the s~unmer and fall monthscf 1960 and 1963,, but in 1961, w~hen the circulation of the East 1ce-A
landic current was soc.1,at weaker, this line was shifted westward
to 7 °IV.

In the northern part of the Norwegian Sea, on the 68020 'N profilt
the northwest arm of the Norway current is located between 70 and 5'W.AM

Ticborerof tsmaximum easternpoionmybasuetoe41-'IJudging by th- iate of increase in the velocities of the north-
west ain and the est,-iT, branch in June 1963, we may conclude that the 4

advection of heat by the northwest arm in this year was greater than
that of the eastern branch. The variation in the average temperatures
of the 0-200 and 200-500 m layers of the northwest arm for the two
comparable years (+f = 1963, -T = 1960) was +0.3' and +0.bo, while for
the eastern branch these differences were -0.88' and -1.02', respective-
Iy. It should be noted that the advection of heat by the eastern
brandc of the Norway current in June 1960 was the greatest it had been
for the last ten years.

Table 9. Current velocities at 69*20'N in June and August
1963 (cm/sec):

Month I Coordinates (West)
8v-70 70-60 60--50 5a-4- 4o--3o 3'--201°--A 111-03

0 -0.2 +3.6 +8,0 -2.2 -0.2 +5.6 +5.4 :. :
June 0 --0.2 +3.4 +7.4 -- 2.0 -- 0.2 +5.2 + 5. 2 -- 5.2

50 -- 0,2 +3.4 "-.4 -- 2.0 ---0.2 +5,0 +4.6 -- 4.41

0 -1.i6 + 8.2 + 3.0 + 6.2 -- 2.2 + 5.4 -0. -- 6.0
Augus t 20 -- 2.0 + 8.2 -- 2.6 +5.58 -- 2,4 + 5.0 -- 0.4 -- 5.6

50 --2.0 +8,0 +2.4 +!).6 --2.4 -f 5.0 --0.6 --4,8

4
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r The velocity of the northwest ann was three times higher in June
k 1963 than during the same period ii 1960. A further increase in its

intensity was observed in August 1963. The width of this am also in-
creased from 40 nautical miles in June to 60 nautical miles in August
(Table 9).

As may be seen from Table 9, in June 1963 between 3' and I0 W, and
.Fý" in August 1963 between 3V and 2'W, another anm of the western branch

was tracked, lead&ng into the area of the 1ohns Ridge. Between this
and the northwest am, a cvclonic motion of the water masses may be
observed.

From June to August 19(3, the axis of the western branch shifted
from 4*E to 1 0E. Correspondingly, the axis of the northwest arm was
also shifted to the east.I The average monthly temperatures of the 0-200 n layer in the

eastern branch and the northwest am on the 69020'N profile were all
analogous; their maxima occurred in May, August and November, which
bears witness to the single-phase nature of their vrariation.

Table 10. Differences in average temperature for the 0-200
and 200-500 m layers of the eastern and western branches on
standadl profiles:

S•Layer, Noortd" T1959 - T1960" Tlg196-- T 196 TI.61--rI92 T1962-TI963

M 2!9

M•6730' +0,34 +0,98 +0.50 +0.40 -1.,I0 -- 0,92 +0.08 +0.47

0-200 69020' +0.70 +0,23 +0.20 - 0.17 -1.48 -1.06 -i 040 +0..,;"71 70°0' +0.14 +0.50 +0.16 --0.33 -1.40 --071 +0.3r, +0.;l
S•67*30' +0.3 +1.45 +0.76 -- 0.50 -- 0.77 +0.57 -- 0.22 -Ox3.,

-•:200--500 69,20 +0.55 +0,59 +0.36 +0.34 -1I,27 -- 0.94 -- 0.09 +0..'34
S:71*10" -- 0,72 +0,51 -..0.16 -- 0,84 -- 0.98 +0,25 -- 1.14 --0.4 G

S* I - Average temperature of eastern brarch
II - Average temperature of western branch

A series of average temperatures of the 0-200 and 200-500 m
layers of the eastern and western branches on profiles from 65*45'N
to 74'30'N has been correlated for the sumner periods of past years.

obr the 0-200 m layer, the correlation coefficient wa.s 0.92. The
eqdation for this relationship may be expressed as: y, = 0.9)7 .ce - 0.20.
A more complex relationship was observed in the 200-500 m layer. The
"average temperatures along the 65*45'N profil-, the variations of which
were caused not only by the velocities of the Norway; curr.ent but. ai:o
by the influence of the East Icelandic current, were excludd from the
statistical series in this layer. Its correlation coefficient w.as not
very high (+0.71).

-A
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Fig. 2. Dnaiic chart of the Greeidand Sea.

On the profiles at 67*30'N, 69020'N and 710101", beginning with
1959, for each pair of years the tenperature differences in the 0-200
and 200-500 ri layers of the eastern and western brancdes were calculat-
ed separately (Table 10).

In the 0-200 m layer, the indicated differences havw te sa•i.sig n in all cases. b, the 200-500 m layer, only the sign-- ;,,i the

- 10 -
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69'20'N profile were the same. On the 67 0 30'N profile, the deep
circulation of the western branch was subject to the strong influence
of the East Icelandic'current, which also caused the predominance of
opposing signs. For the eastern branch, voth the surface and deep
circulation were characterized by an identical tendency to change.

The position of the branches of the Norway current in the Green-
land Sea have been indicated on a dynamic chart of the Greenland Sea
constructed from data of the June 1963 survey (Fig. 2).

On the profile at 74"30'N, the axis of the eastern branch passed
between 133 0 'L rind 14025'", ivhi.L tte axis of the central bratich was
about 11030'E.

The maximum velocities were found in the eastern branch. The
"velocity of the central branch of the Nonay current on this profile
during the same period was less than that of the western branch, which
also caused the differing heat transport by these branches.

A merging of the central and eastern branches takes place on the
76'30'N profile. The combined flow, called the West Spitsbergen cur-Srent., occu~pies a large area between 9* and 12'301E. 1he western branch
of the Nonway current still remains independent, however, developing
into a weak stream and turning into a gyre.

On the profile at 78°N, the West Spitsbergen current divides into
tWv streams. One proceeds to the north, while the other turns to tl'e
northwest. Between then-r there appears a cyclonic gyre. According to
dynamic calculations, the velocity of the West Spitsbergen current
readied 19.5 ci/sec in June 1963.

ADV'ECTION OF iEAT BY THE NORWAY CURRENT AND ITS BPANCHES
ON PROFILES FR0TH 63 0 N ID 71 010'N M

In accordance with accepted practice [5], we calculated the ad-
vective transfer of heat as the difference in the quantit% of heat I
transported through the two cross sections of the current (based on
data from the .Jme 1963 survey).

By using the dynamic method to process the dlata from all stations
on the profiles, we obtained the current velocities in c/sec for each
level of observations. For determining the advection of heat, we took
only those stations at which the direction of the current velocity co-
incided with the general direction of the current.

The formula for advective transfer of heat in cal/sec between
neighboring profiles Wor each isobaric surface may be expresscd in the

- 11 -



1 =.

A - -- ' Q_ _V_ _ _ _

where -iQ and Vi are the weighted nean values of the temperature and
velocity of the current at eadi profile (transverse to the current),
mad 1 i is the corresponding length of the profile.

The weighted mean value of the temperature Qi was deternined

from the formiula:

Ii (2) -

where Q is the mean value of the temperature at each standard level
botween two neighboring stations, and dl is the distance between
stations.

The weighted mean value of tne current velocity Vi on the profile
was detemined from an analogous fonmla:

II 
•

V!---T V, di

The weighted nean -alues of the current velocity and eTiperature
on the various prrfiles are indicated in Table 11.

The advective heat transfer between neighboring pr3'files was alsocalculated by Eq. (1) for eadc level of observations.

The maximum heat transfer (Table 12) was noted between the pro-
files at 6_°00' and 65*45'N, Ohere the diffusion of Atlantic waters is
still relatively small. Positive advection is observed over the entire
thrce-himdred -meter layer. Fartfer to the north, between the profile• c-
at 65*45'N and 67 030'N, there is a broadening of the geographic ran•'t-
ef the Atlantic waters, xwhid,. is acconpanied by a decrease in tie

- 12 --



i amunt of advective heat transfer. Firthermore, between these profiles
the advection of heat attenuates very rapidly with depth, and at a
depth of 300 m becomes negative. Such a phenomenon is explained by the
influence of the deep East Icelandic current.

Table 11. Weighted mean current te-peratures aid veloci-
ties on the indicated profiles:

Coordinates (North)

Depth, "63 4 5 ' 67" _ _' 6W 20 " 71 -- i"

--i I i v

0 9.89 5.8 8.57 3.6 8.77 3.3 7.34 3.7 5.93 4.0
20 9.12 5.4 7.40 33 7.73 3.3 7.09 3.5 5.66 3.9
50 8.44 5.2 6.37 32 6.61 3.2 6.07 3.1 4.76 3.7

100 794 4.9 5.19 2.9 5.83 3.0 5.37 2.7 4.29 3.2
200 5.77 3.9 4.08 2.2 5.04 2.3 4.73 1.8 ;.79 2.3
300 4.50 2.6 3.12 1.2 4.31 1.6 4.29 1.1 3.40 1.4

Table 12. Amounts of advective heat transfer by branches
of the Norway current (cal/sec):

Coordinates (North) -

Depth, M),6sr N
t• 00th 65, 65o45,_61-30' 6P W- 20"--7110'

0 +2452 + Ir25 -. 2120 + IC.88
+A-, +222G +1434 -2077 ;-1514

50 +22537 + 93 -12918 + 975
100 +2343 + 427 -823 + 71-1
200 +1602 + 79 - 2M + 74)
300 + 1023 -- 2829 - 85 + 177

The advection of heat falls off sharply between the profiles at _J
67*30'N and 69°20'N, vwhere the Atlantic wiaters "spread out" over a
wide area. The fall-off in heat advection was calculated separately
for the eastern and western branches. For the western branch, the
amount of heat advection was -591 cal/sec, x.hjle for the eastern
brandh it was -1550 cal/sec, i.e., the decrease in heat advection by-
the eastern branch was almost three times greater than that of the
-xstern branch.
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A tendency for the eastern and western branches to draw closer
is observed between the profiles at 69'20'N and 71*10'N: here, the
amount of advection increases, becoming positive over the entire
300-meter layer. "I= I

CONCLUSIONS

1. The distribution of temperatures, salinity and current veloci-
ties on profiles in the Norwegian Sea indicates the existence of a
complex system of eddy movements between the main branches of the
.bnbay current.

2. The presence of gyres in the western part of the UPonregian
Sea and between the eastern and western branches [of the No-zway
current] north of 67*30'N is imdoubtedly related to the bottom
topography.

3. During periods of a strong East Icelandic current, a branch A
of it separates and heads IESE.

4. The variations in mean temperatures of the 0-200 m layer in
iihe western branch and the 0-200 and 200-500 m layers in the eastern
brandc had the same signs on all profiles, while the tmperature
variations in the 200-SOO m layer of the western branch had differing
signs on the profiles at 65045'N and 69*20'N.

5. The advection of heat by the branches of thr Nobray current
was minimal between 67030'N and 69020'N, and increased to the north
and south of these profiles.

6. In certain cases, the advective heat transfer by the westen,
branch is greater than by the eastern branch, which causes a dispro-
portionate accumulation of heat by them and results in te;.erature
anomalies in local areas of the sea.
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