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'1'he present work is aimed at followill(~ tho variatIon 

of water tcmperll.ture in thE' ureaB of Labradur 'Jnd lT8vlf01.1!ld-

land for the years 1936, 1938-1<)1j.1, 1 <J1tS-1970. Seasonal 

variation of the mean water temperature in the 0-200 ill layer 

has been analysed on standard hydrological sections, worked 

across the Grand Bank, the South Labrador Shelf and at the 

coastal station 27 at the island of Newfoundland. 

Temperature variations in the waters of the Northwest 

Atlantic and the Barents Sea are compared. 

Materials and Methods 

Mean water temperature on standard sections in the 

areas of Labrador and Newfoundland has been analysed (Fig.1). 

Mean temperature of the 0-200 m layer was calculated for the 

stations, which in Fig. 1 are restricted by brackets. On the 

sections 8-A and ?-A they are situate d in the Coastal O.nd 

Main branches and in the Irminger component of the Labrador 

Current; on the section 6-A, 4-A, and 3-A, in the Frontal 

zone of the Labrador and North Atlantic currents; on the 

sectic,ns 2-A, 1-A and 44-A, in the transformed waters of the 

Labrador Current and bank waters in the region of t;l!eir 

meetinG 'I.,i th the Gulf stream waters. 
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Observations, which are due to be analysed, were ;~nd~,,:~ 
•. "",-. <'-, 

ucted on these sections by Soviet research vessels (mainly 

by the vessels of the Polar Institute) and the vessels of "\/ 
~ ,'~,' 

the International Ice Patrol. 
.-,";"l,-; 

To characteriJe sun activity Wolf's digits were used •. ,,~ 

.~~~ 
Results of analysis ::\1 

" ".~::~ 
1. Seasonal variability of water temperature;;x: 

, .;"-"",;' 
;'i'l/"; 

No regular monthly observations were conducted on stand";~, 

ard sections off Labrador and Newfoundland. We tried to 

obtain a mean curve of the yearly variation of water temp­

erature in the 0-200 m layer for particular regions of each 

of the sections: 8-A (B), 7-A, 6-A (G), 4-A, 3-A, 3, 2-A, 

i-A, 44-A, in accordance with the da~a of observations for 

different years and lnonths. 

In Fig. 2 the' curves of the yearly variations of water 

temrerature are given for the sections 8-A, 7-A, and 6-A, 

which cross the Main branch of the Labrador Current. From 

this figure one can see, -Ghat four extrema aI'S distinctly 

pronounced on the section 8-A: two minima and two illaxima. 

On the sections 7-A and 6-A the secondary minimum is less 

distinctly pronounced. 

The spring minimum occur •. ' due to winter cooling, 

the SUlJllUer maximum, due to heating. In July-AuGUst the 

minimum is connected with the strengthening of the Labrador 

Current. The afflux of Arctic waters into it becomes more 

considerable as the result of ice melting, 'whereas, a ~ons­

iderable stratification of waters prevents penetration of 

heatiag ill deeper ~-lt7 .au of 'Yertical circul.atioa. 

Ia Se:p1;eabe1looOoto'ber Maxi.. eVi4eat17 occurs au to 

ilLtrI18ioa of wua waters of the I,..1ag.ar co_poa .. :t oa tU 

slope. 

:rroa autum to s:pr1Bg the .. tera of the I.a'brad03: C\u.'I­

z.oeat are cooliag .. z.oe .. 4 are, the m..1aum tea,peraturea 

(-0.7°) of the 0-200 _ l~er beiag obsened 1a April. :r.;. 
eig'ticat :nee fit t .... ra'hre is ob.ened 1a .e'brur,r 1a 

, .. '; 
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soae ;yeare; , .. u ca" .. a b7 a lIlIo~tera atrusioa ar wara wat­

ers ar the Im1J:Iger compo:m.ent on the slope UDder the cold 

wilters of .1rctic origa. 

!he .arked •• x1ma aad mi.1 •• ar the Labrador OUrreat 

temperature are observed in the West Greenland Current as 

well (Adrov,1962; KUlerich,1943). 

orf lIew:touadlud soathl;y observations of water tempe­

rature have beeJl. cOJlancted b;y Canad1.. scient1:tic workers 

at the statioa 'Zl (at the depth ar 175 .) at the Cape Spear 

near the to .. of St.Jouis s1ace 1950. This atatioJl is situ­

ated at the westem edge of the Coastal jet of the Labrador 

Curreat. 'femplellUlll (1965) SUIIl1DOned up these data and built 

1D.011thl;y me .. isoplethe for the period 1950-1962 (1!'ig.3,the 

upper part). Ia this figure oae CB~ easil;y follow seasonal 

variatioa of temperature in all the la;yers froll the surface 

to the bottoll. The max11lUl1 heatag is observed ill September, 

ud it 18 followed b;y a UD1:tom cooliDg,the minimum beiJLg ob­

served a March. !be ID.Ost coasiderable pel1etratioJl. ar wara wa­

ters to the depth of about 100 m is observed a November. lJL 

J,pril the acrea .. 

of volume of the Arctic waters with the temperatllre below -1· 

is observed together nth the beginning of heatillg of the 

surface waters, ud ila. Jul;y-J.ugu.st they reach the bottoll. 

At the bottom of ~ig. 3 we CaR follow the variatioa of 

meu temperature on the whole layer of 0-175 II. at this statioJl. 

from month to month for the period 1950-1962. The obtailled 

curve of the seasonal variatio. of temperature has one m1.imua 

a March (don to -1 0 ) and one Maximum 1JL October (up to 2.20 ). 

The available results of a series of observatioas allow to 

cOJlsider this curve as typical for the temperature variatio. 

withia a year's period in the Coastal jet of the Labrador 

Current. 

On the sectioDs across the G~d Buk ud the Cabot 

Strait (1-A, 2-A, 3-A, 4-A, and 44-A) the most complete series 

of observations were carried out in spring months (from Karch 

to Juae). 
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In Hig. 4 curves of the yearly variation of averaged 

temperature of the active layer (0-200 m) are presented. They 

are built according to these series of observations, that have 

been worked on sectioD.s 4-A, :?-oA, and 2-A across the South­

eastern and SoutherD. slopes of the Grand B8lIIk:. The curve of 

the seasonal variation for the section 4-A has one minimum 

(in April) and one maximum (in August). Here stations, 

according to which the mean temperature for the 0-200 II, layer 

was calculated (Fig. 1), were established in the waters,' 

where the influence of transport of water masses is not so 

great as on the sections }-A and 2-A. On the southern sect­

ions (:?-oA and 2-A) the imfluellce of the North Atlantic Currelilt 

is considerably greater and causes the appearance of the 

second maximum (in March). On the sect;ion 8-A worked across 

the Labrador Current and on the sections }-A and 2-A across 

Labrador - North Atlantic Curren'l; the second maxima and minima 

are observed as well, caused by dynauic reasons. 

The nen group of curves for the sections made across 

the Southwestern slope of the Granil. Bank and the Cabot Strait 

(sections 1-A and 44-A in Fig. 5) is peculiar for the 

minimum temperature in March-April and the maximum one in 

August. 

Summarizing the comparison of the curves of the yearly 

variation of mean temperature on the sections in the areas 

of Labrador and New1'oundland and at the station 27, one 

arrives at a conclusion, that two types of curves can be 

singled out (Table 1). 

As seen from ~able 2, the curves of the yearly variation 

of temperature for the sections 8-A, 7-A, 6-A, :?-oA, 2-A 

bave two maxima and two minima, whereas, at the station 27 

and on the sections 1-A, 4-A, and 44-A one maximum and one 

minimum is pronounced • 

2. Variability of temperature from lear to lear 

. ,Generalization of data on water temperature on standard 

sections in the area of Labrador - Relltoundland for 19~6-1941, 
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1949-1959 was .. de by A.A.Blisarov and L.A.Zotov (1960) and 

A.A.Elizarov (1962) mainly in accordance with the observations 

of the International Ice Patrol. We have continued these works. 

As conce:med the area of Labrador, section 8-.1, the data 

on te~rature of the 0-200 s l~r of the cold component 

of the Labrador OUrrent (AB) were at our disposal; these 

data were adJusted to the 15 of July for the years 19}6, 

19}8-1941, 1948-1964 and 1969, and to the 1 of 1I0vember 

for the years 1958, 1962, 1964-1970. In Fig. 6 curves 1 and 

2 represent variations of this temperature in the years 

mentioned. In 1950-1968 one can easily single out three 

periOds, comprising tour years each, and two periods, compti8-

1Dg three years. As a rule, in each period one can siDgle 

out two "cold" years (1950, 1954. 1957, 1960, 1964 and 1968) 

and one "warm" year (195}, 1955, 1958, 1961, 1966). Judgin@; 

b;r this revealed r~:bm., one caa make a supposition, that 

the last cycle,which has begu.n since 1968, will finish in 

1971. Temperature variations for the term of }-4 years 

are registered ill other parts of the oceaa as well (Bochkov, 

BaruklwJ,yaa, Slairaov, 1968). 

G.K.lzhev8ky (1964) showed, that fluctuations of water 

temperature ia the areas of the Borthwest Atlantic aad ia 

the Barents Sea occur in anti-phase • .1.A.Elizarov (1962) 

proved this for the years 19}6, 19}8-1941, 1948-1959. aad 

obtained the coefficient of correlation higher thaD 0.7. 

Du.r1ag the ual;rsis of the data, presented in the 

gives paper, it was found, that the S8llle fenomenolll is cha1-­

acteristic of the fluctuations of the yearly mean temperat­

ure of the 0-200 m la:rer OR the lola section in the I61rmnsk 

CUrrent. This was a.lIIORstrated b;r the temperature OR the 

section 8-A ill the co14 co~nen~ of the Labrador eurr.at 

(AB), which was ad~sted to the 15 of Jul;r for the years 

19}6, 19}8-1941, 1948-1965, and to the 10f Bovember for 

the :rears 1964-1970 (rig. 6, curves 1,2 od }). It should b. 

noted, that the reverse relation especiall;r distiactly marks 
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itselt in the abnomally tram ud cold years, which are . 

difficult to be predicted by me8.J1S of the methods available 

(Bocbkov, Sa~lkbaDyan, Smir.aov, 1968). 

~., year to year variations of the yearly meaa 

temperature of the 0-172 m layer at the station 27 in the 

Coastal ;jet of the Labrador CUn-ell.t were analysed (lig. 6, 

curve 4). Data of observations conducted at this station 

in every year in the period 1950-196F are loaned from a 

paper by Templeman. As seen from ligure 6, temperature at 

the station 27 range s in one and the au.e phase with the 

temperature of the 0-200 m layer in the cold component of the 

Labrador Current on the section 8-.4. in July. The 4 and , 

year cycles for July, registered on the section 8-.1 can be 

easily traced in yearly mean variations of temperature at the 

coastal station 27. 

The marked synchronism makes it possible to make a 

conclusion, that the temperature of the 0-200 m layer on the 

section 8-.1 of the cold component of the Labrador Current 

.~ 

':1, 
" 

f". 
j 

and yearly mean temperature of the 0-172 m layer on the station 

27 change in connection with one of the maiD reasons, nemely, 

the intensity of the Labrador Current. 

The anti-phase relationship is observed between variat­

ions of temperature on the station 27 and that of Oll the 

section "The ~ola Meridian"; it was correlated for the 

period 1950-1962. lor this series of observations the obtain­

ed correlation coefficieat is 0.52" the stability of the 

relation being less than ,. Thus, the availability of the 

reverse relation is proved, but the connection happened to 

be unstable, perhaps, due to the fact, that the revealed 

relationship is curvilinear. 

The identification of periOdicities of year to year 

variations of water temperature, related to the sun activity, 

was carried out at the station 27. The curve of the sua 

activity, expressed in Wolt's digits for the period 194}-1967, 

is presented in lig. 7 (curve 2). The relationship between 
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the SUll acti vi ty ud the aeall monthly temperature in the 

surface layer at the station 27, can be traced }-4 years 

later (Fig. 7, curve 1). SUch a phases~t was registered 

also in the Bareats Sea ad is described in the paper by 

Bochkov, SarukllalQ'a:a ad Smimov (1968). 

The most complete picture o~ temperature varia.,tions by 

months ~or 1960-1970 cam be obtained from the graphs o~· 

isopleths for every year (Fig. 8). These isopleths. were 
compiled according to the mea temperature o~ the ~200 m 

layer o~ the sections 8-A, :5-A, 2-A, ad 1-A by separate 

regioas, gi vea ia Fig. 1. 

Om these sections worked o~~ Labrador and on the Grand 

B8llk ~or the period from 1960 to 1970, a cold wave cam be 

traced ill the first hal:! of the 196} aad 1964. Oa the other 

had, wam _ves were registered in 1965-1967. They were 

especially distiactly marked in the secoad halt of the year 

(sectioas 2-A sad 8-A). The quaatity o~ observatioas being 

great eaough, the graphs o~ such isopleths represeat the 

picture o~ year to year variations. It is interesting, that 

a coasiderable cooliDg or heating simultaneously affects the 

whole area ~rom Labrador to the south of the Grand BaDk, 

though, accordiDg to G.K.lzhevsky, they are situated ill the 

areas, which have Cliffereat phases o~ the theDlal r&gime. 

filis S~chroDism rather clearly marks i tselt in the 

_ves o~ warmth (1965-1967) &ad cold (196:5-1964), registered 

oa the sectioa 8-A in the layer o~ 50-200 m in the Labrador 

CurreDt at Labrador and OD the section 2-A in the 5~100 m 

layer in the e%treme south o~ the Gra:ad Buk: (lI'ig. 9). 

Coaclus10as 

1. Pour t1Pe. o~ curves o~ the seaso .. l variatioa of 

temperature have be.. identifiedl 

(1) for the area o~ Labrado~ : with no miaiaa - ill April _d 

in July, amd with two maxima - ill Juae amd November; (II) 

~or the coastal Ne1lC0uadlad waters, ~oe Easterll. and Borth­

eastea slopes of the Graad .e1lC0uadlud B8llk with the !lh1._ 
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in March-April u.d m8x1 111J111 ia October; (III) ror the South­

westem slope aL the Grand BewtoW1dlu.d Balik, the minimum 

beiDg observed in llareh u.d the maximum ill. August ; (IV) tor 

the Southern and Southwestern slopes ot the Grad NewtoUJldlan~ 

Balik with the min111lW1l in April and maximum in September, an 

'iaconsiderable rise ot temperature being registered t1'Oll 

J811ua17 (lI'eb1'l1a17) to llarch. 

2. The aaal.ysis ot year to year var.i.atio. of temperature 

I18.de tor the sectio. 8-.1 revealed' aad 4 year cycles, 

which Call be traced ia the sSIle successio. al.so tor the 

mean yearly temperature at the sectio. 27 ill. the coastal 

waters of the Bewtouadland Island. 

,. Temperature fluctuatio.s o. the seetio. 8-.1 at the sta­

tion 27 are in anti-phase towards fluctuations ot the mean 

yearly temperature on the section "The Kola Meridiaa" in 

the Barents Sea. 

4. Waves ot cold (196~1964) u.d warmth (1965-1967) are 

reveal.ed according to the graphs of isopleths of the month­

ly variations of temperature. These waves have determined the 

thermal. regiae of waters for the last eleven years. 

The Polar Research Institute ot Marille Fisheries 

od Oce8JlOgraph1' (PIBRO) , 6 hipoVich Street, 

J6lrmaJlsk. USSR. 

89 



Sections 

8-1., ?-J., 
6-A 

Station 2? 

,....., 2-A 

1-A, 4-A, 

44-A 

- 9 -

Table 1 

The curves of the yearly variation of mean 

temperature in accordalllce with the time of 

extrema coming on the sectioAs in the areas 

of Labrador, Newfoundland and at the statio. 2? 

• Climatic • D;ynamic • • 
: 

: 1laximuD. : JIiIlimull. : Minimum : Man Jft1lIIl • • 

llarcboo~ June-July July-Aug. Bep.t.-Bov. 

March October - -
April August-Sept. ? March 

llarch-April Augus1; - -
BEl!'BRDCES 

ADROV ,11.11., 1962. Hydrologic investigations off West Green­
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lIoscow. 
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regularities of maay years' changes of water 

temperature in the Barents Sea and their relation 

to geophysical processes. Trudy PINHO, vyp. 23, 
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ELlSAROV,A.A. and L.A.ZOTOV, 1960. J'luctuatioAS in temper­
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issledovuiya v moryakh Evropeiskogo Severa. 
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Fig. 2 Seasonal variation of temperature in the 0-200 m layer 
on section 8-A (B), 7-A and 6-A (figures mark the years 
of observations). 
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Fig. 3 Isop1ets of temperature for 1950-1962 at 
the station 27 at the Cape Spear near the 
town of St. John's (in the upper part) and 
seasonal variation of the mean temperature 
of the 0-172 m layer for the same period 
(at the bottom of the figure). 
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mark the years of observations). 
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Fig. 7 Mean yearly variations: 

1) of the surface temperature at the station 27 in 1950-1962; 
2) of the sun activity for 1943-1967, as expressed by Wolf's digits. 

Secti.on 8-tl Sect~on 3-t:J 
J' 

V -1j9I IJloro~11 '\ HI I~ 

/' 
,-

" .. 1\ " 
2!1 .89 I~ ,... 

1910 

BI 

82 
83 
64. 

pi? l..-' ( .35 .1. 
0 .. \ I~ 6ir "6 i' ,,~ 89 

./ 

85 

86 

67 

68 

" 
1970 

1960 
61 

62 
BS 
64 
65 

66 

67 
68 
69 

1970 

" 

I -0. ~ r--.. 0.11 I'\. ,l)' 

o.i I -0. ~ ~ 0.1 ~S2 ~ ti ~ .. 
:;. 1 ~ I·~I 14 17 

IIJS ( -J.j tb. It 3? • 

~ ,,0 ~..: ~ I ) 1.5l I. I 

0 O.l 2 I\" 
o.ro O.~S r\ til! '. 

" I 
Ia-

SectLon 2-t:J 
.II. ~ j] &1 'N 

I\, -~2 Lui ~ 
.. ~ ;ft,~M 3 8.1 • 

2~ " ~~it2 i- 2,' 
~~ . / ""3 Ii' 

'- /- q,' ~,f'O·! 11 '.r. ,~ 

~ ~ 1/, 
~ 1:1 

, / 7i ~- "./ I'" 7 
2: 8J 7 ... 1.7 ~! ~ .80 

1 •• 1'\ I ~ I 

o.9~ I (_~.IO,D; ~'05 If a4? 3 

\ ( J i 
.51 

Inb ::P .58 J I J 1- 2 3, 8 

.77 \ I I 

~ 
IJ ,4~ 

:,-1' , 
I'! 

d.' " 0" ~, 

~?9 0,32 O~ 

Sect~on J-tl 
•. n! }at~: 1 \ l. \~. In, 

,31 11 PI\ .~\ 

.3e~Hi-i UII 

.,.!I/II TT ~ 18.11S 
~1fU 1"" ,~ 5.7(1 

'-~ .. I Ilia [1001 

\1 I:'I~~ 
\ ~ I \ I! 11·4~5 I J' 

1' .. \s,\\J .. I \ 111"'1, / 
,Jsj\\t\ \1 '\1 iIi ~jo, 

Fig. 8 Graphs of isop1eths of the mean temperature of the 0-200 m layer for 
particular parts of the sections 8-A, 3-A, 2-A, and I-A for 1960-1970. 
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Fig. 9 Graphs of isop1eths of the mean temperature of the 
layer 50-200 m on the section 8-A(B) and of the 
50-100 m layer on the section 2-A in 1960-1970. 
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