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A. ~he Labrador Cod --- -

Resular studles conducted by Sovlet flsher1es biologlsts 
made It possible to reveal a very Importantfeature peculiar to 
the Labrador cod, 1.e. relatlvely slight fluctuations in the 
strength of year-olasses. 

Table 1 shows average numbers of young cod oaught per hour 
traw11ng on the North Newfoundland Bank (where young cod brought 
frOID the Labrador epawnlng grounds are to .be found). These data 
are compared to data tor the Barente Sea cod 1n the same years. 

It is easy to see that the abundanoe of young ood 1n the 
Barents Sea is muoh more varlable than that of young ood in the 
Labri.dor area. Th1s is undoubtedly caused by more stable oondi
tions of the development of eggs, larvae and young f1sh In the 
Labrador area and on the North Newfoundland Bank. The spawn1ng 
In the Labrador area usually takes place under the 1ce oover 
before the water warms up in spr1ng, and the eggs and larvae are 
carrled by the Labr·'dor Current to southward areas characteri2:ed 
by relatlvely favourable conditions. The eggs and larvae of the 
Barents Sea cod drlft to oolder areae where mass mortality Is 
likely to oocur. 

The relat1ve stabi11ty of the annual recru1tment makes It 
.< poan1ble to see the effeot of heavy fisher1es on tho stook of .- .-< 

tho Labrador cod, wh10h would have been much more diffcult to 
do had the fluctua.tions been sharp. Indeed, by producing extremellt' 
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strong.year-olasses at lJlterTals the population obsour .. the traces 
o~ the earlier removals by fisheries. A classic example is the 
Horth Sea hn.ddock the abundance of which, 1n sp1te of fairly 
intensive fishories, inoreases sharpl.y ilt intervals in a.ocordance 
with clearly defined fluctuations. 

'l'able 2 shows a sradual decline in the average catch per hour 
trawling 1Jl the South Labrador area, particularly by Portuguese 
and Spanish trawler",. 'lhe data show an inverse relationship betweer 
the sum total cod catch in four years and the catch per hour trawl
ing in the following (fifth) year: the correlation faotor is -
0." for the Portuguese trawlers a.nd - 0.41 for the Spanish 
trawlers. 

Table J shows a deorease in theproportlon of large cod of 
older as_ groups in commerCial catches. 'l'he mean age of the Lab
rador cod has decreased one full year over the past ten years. 
If the present annual oatoh 18 maintained (or inoreased further) 
the mean length, age and weight of the Labrador cod will follow 
a downward trend. The dynamio equilibrium between the annual 
reoruitment to the stook and the annual catoh is unlikely to be 
e.tablished until the mean ase of ood in trawl catohes has dropped 
to about 6 years. Younger ood·are not 11kely to become predominant 
in trawl catohes. Four-year-olda remain mainly outside the Labra
dor area and it oan be seen from 'l'able J that their proportion ln 
trawl catohes has been very small. Besldes, oonsidering that the 
20-th IeNAl" meeting baa taken a deoiaion to inorense the oodend 
mesh sise to 130 mm (manila) the four- and five-year-old ood are 
not 11kely to be c.augh 1Jl a oommeroial trawl. Thus, six-year-aIds 
ma,y be expeoted tofroll the bulk of trawl oatohes. In 1962 Hodder 
au IIlq studied the eeleotiyity of th.~unila oodend with the 
mesh s111e of 130 mm in the South Labrador area. It was found that 
the fifty percent esoapement length of ood was 45 om and aooord>1ng 
to the Polar Institute data this ls the length of the s1ll-year
old fish. It follows that a1x-year-old cod will not be fully pro
tected from oapture. With a suffioientl7 hiSh Daber of hau18 it 
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is praotioally possible to fully re~OTe any ooncentration of 
six-year-old fish. 

Consequently, by l~creasing the mesh size without limiting 
the catch it will not be possible to prevent a further decline 
in the total biomass or the L,~brador cod reaul ting form the per
sistent dncline in the mean weight. When six-year-olds become 
the predominant part of the trawl oatch (instead of seven-year
olds which are predominant now) the mean weight of one fish will 
<1rop from 1208 to 948 gr, or by 211b. This drop will only partly 
be eompensated by the capture of the fish which would have died 
in their severth yoar of life from natural causes. 

Pinhorn and Wells suggest that the oatch of ood in the 
South Labrador area should be limited to 268-278 thousand tons 
flhlle the actual catch W'I,S 366 thollsand tons in 1968 and still 
higher in 1969. We have already seen that the produotivity of 
the fisheries follows a downward trend. Needlcss to sny the de
cline is not absolutely uniform: in 1968, for example, thetpera-
tions of Svvlet, Portuguese and Spanish trawlers wer.e more pro
ductive than in 1967 (T,,,ble 2). Such deviations from the general 
trend are partly caused by fluotuations which, slight a8 they are, 
still occur in the Labrador ood. Young fish surveys showed that 
the abundance of the 1961, 1962, and 1963 year-classes was some
what higher than the long term mean leTel. The same conolu8ion is 
suggested by the anal¥si. of the age oomposition of oommeroial 
c·~tches: it is seen from Table 4 that the ood of the above three 
year-classes were numerically predominant in catohes, espeo1R.lly 
amonr. !1ve-year-ol~8. It is also evident from Table 4 that prior 
to the intellslfioation of tlle finheries the Labrador ood were 
caught at an older age than at present. For example, the strong 
1956 and 1957 year-classes did not reaoh the peak of the oommer
oial uti11zation until the age of 7-8 years. 

Thus, the abundance of the Labrador ood oan increase or 
$ c' ~h ""'/J ey Ci( -tj;" tot it..< decrease as a result of fluctuations (though notYfe.t Greenland 

or the Barent. Sea ood). ror example, in 1972 80.e inorease in 
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the abun~anoe of the Labrador ood .~ be exppoted mainly as a 
result of the relatively strong 1966 and 1967 year-olasses. 

However, the produotivity of the Labrador ood fisher1es is 
influenoed not only by the fluotuations in the strength of ysar
classes. A fairly important role is played by another faotor, 
1.e. by the distrlbution of oommerolal concentratlons. It was 
obAervod (Table 5) that lower water temperatures In the Labrador 
area before the onset of winter as a rule oorresponded to the 
higher produotivity of the trawl flsherles at the beglnning of 
the following calendar year. The reason Is obvlous: lntenslve 
coollng of water masses in the Labrador area contrlbutes to the 
formatlon of the wlnter ood ooncentrations in the southern areas 
of the contlnent Ll slope, whlch results ln the success of tho 
truY/l fisheries. The ioe conditions and bottom oonfiguration off 
!lollth Labrador are more favourable to the bottom trawl operat1ons 
than off Central Labrador. The reverse is observed at higher 
water temperatures: the ood tend to oonoentrate in the northern 
areas of the continental slope. In the Canadian report to the 
15-th reNAP meeting Dr.Templeman points out that in 1964 the 
bottom temperatures at depths where cod are likel;v to ocour were 
}'igher ann the spaWnillf, conoentrations seemed to be found further 
to the north than in 196'. The warming up of the mater masses in 
the Labrador area which started at that time continued to 1967 
and was accompanled by a persistent decline 1n the productivity 
of the trawl f1sheries. T~en a cooling down perlod set up and the 
productivity of trawl fisheries increased. Besides, lower water 
temperatu8es in the Labrador area seem to drive the ood offshore 
to areas where the contin.ntal slopes is steeper. ~he zone between 'end-
the 'O~OO m isobaths has a muoh smaller area than that between 
the 200 and '00 m isobath •• Hence by mOTlng to deeper waters the 
cod are concentrated in a smaller spaoe and the denSity of the 
concentrations inoreases. 

There are reasons to believe that hydrologloal oonditions 
rather than fluctuat10ns were ohiefly responsible ~or the inorease 
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in the produotivity of fisheri.s in 1968. Indeed, an appreoiable 
increase in the stook would have had a favourable effeot on the 
Canadian ooastal fishery. However, the cod oatoh obtBined by the 
Canadian fishermen at the Labrador coasts was 27,7'J t in 1967 and 
only 18,112 t in 1968 and this was the result of the la~k of fish 
rather than of flshiAg effort (Canadian Research Report, 1969). 

Thus, the Labrador ood stook follows a trend of gradual 
deorease uesplte temporary increases in the productivity of the 
trawl fisheries chlefly oaused by favourable distribution of con
centrations. 

B. The Southern •• wfoundland Cod. ---- -

~10 cod stooks ocour in southern Newfoundland waters. The 
more nUJllerous stook keeps to the southwestern and southeastern 
elopss of the Grand Bank (Div. JO) and to the adjacent part of 
the northeastern slope (Dlv. JL). The other stook inhabits the 
waters over the St.Pierre Bank. The distribution areas of the two 

, stooks are separated by the ooastal b:r,-,~" of the Labrador Current 
but some mixing of the Grand Bank and the St.Pierre Bank ood i. 
observed. For conveni.noe the term "southern Newfoundland ood" 
will be uoed implying both the cod of the southern Grand Bank 
and those of the southern St.Pierre Dank. The Gulf of St.Lawrenoe 
cod aleo migrnte to thoae waters in winter but only for a short 
time and in insignifioant quantities. 

In the sOllthern Newfoundland cod the fluctuations of the 
strength of yea=-clllsses are very pronounced. It is seen from 
Table d> that a strong year-class may be 40 to 50 times more 
abundant tt.an a poor one. For comparison the same table shows 
the abundance indioies for the Labrador ood (young fish survey 
data in Div. JK). 

W1de fluctuations in the southern Newfoundland ood are 
~ssociated with extremely unstable environmental conditions and 
with sharp nydrologioal oontrasts. Here the warm Gulf Stream 
Current meet. with the oold Labrador Current. !he oonditions for 
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the development of egga, larTae and young f1ah wary .harply by 

yeare. 
In thinking over the conditions whioh may be part1oular17 

favourable for the format ton of atrong year-olaa.e. of the south

ern Newfoundland ood the following should be borne 1n mind. !h1. 

is one of the s()uthern::most populations of the Atlant10 ood; all 

the other large populations ocour futher north. W1th the oooling 

down of the water masses in the Newfoundland area the environ

mental conditions appoxlmate the optimum conditions for the 

species (i.e. condition~ predominating in the centre of the dis

tribution range), thus contributing to the formation of strong 

year-classes. Hence the occurrence of strong year-classes in 

196), 1964 and 1965, i.e. soon after the onset of ~e cold periou. 

Part1cu(~lrl.y abundant was the 1964 year-cl",Bs (Table 6). If 1t is 

assumed tha.t the cooling (lawn is associated Vii th the weakening 

of the Gulf faream then ito effect should later be seen in the 

north European seas. In 1965-1968 very poor year-olasses of bO"l'eal 

species (herring, 

speoies (capelin, 

cod, haddock) and strone year-classes of Arctio 
c 
plar cod) appeared in the Norwegian and the 

B~rents ~eas. In subsequent years the.Meat transfer inoreased 

again (Table 7); the ,young fish survey showed that in the southeJI 

j,ewfoundlnnd waters the 1969 cod year-class was poor while a. 

strong ,year-class of cod was recorded in the Barents Sea in 19~ • 

Sharp fluctuations in the abundance of the southern Newfound

land cod complicate the regulation of fisheries /lnd first of all 

the establishment of the oatoh quota. While in the Labrador area 

the quota could remain practically unohanged for a number of 

years in the southern Newfoundland waters it would be necessary 

to alter the quota very often. Pinhorn and Wells mention the si

tuation in Div.JOd In this area the recruitment may vary, the 

survival of cod in any year being many times higher or lower than 

in the precedinp, or in the subsequent year. The maximum susta1nabk 

y1eld estimated by the IeNAP Suboomm1ttee for 1968 was 7' thnu

sand tons. Howe-.,er in 1967 the oatohes inoreased sharply and 

rpached 220 thousand tons and in 1968 the ~atoh was 160 thousand 
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tons as compared to 80 thousand tons in 196)-1966. This increa.e 

was possible due to the extremely strong 1964 year-olass. 

It may be added that very sharp abundance fluctuations are 

also characteristic for the year-classes of the Newfoundland 

haddock but in this case the reproduotion is better in the hydro

logioally warm years (the Grand Bank is the northern limit of' 

the mass distribution of haddook). 

C. The West Greenland Cod. -----------------
In order to have an idea of the future condition of the 

stock of the West Greenland cod it i8 necessary to know the 

abundance of young fish. Soviet fishery biologists conduot re

gular young fish surveys in the Labrador - Newfoundland area but 

do not make similar studies in the West Greenland watsrs. Danish 

scientists olassify West Greenland ood year-classes as "poor", 

"moderate" and "strong" without giving numerical estimates (the 

numbers of young fish caught per unit effort by a survey gear). 

However, a regularity has been established which helps in 

obt'ltning a fairly rellR.ble tdea of the strength of the West 

Gr<:enland cod year-olasses. The fluotuations in the strength of 

the year-classes of the West Greenland cod are known to be 

opposite in phase to those of the Barents Sea cod. For example, 

the 1960 and 1961 year-classes were very strong in the West Green

land area and poor in the Barents Sea; the 196) and 1964 year-clae 

sea were found to b. poor in the We.t Greenland water. and fairly 

etronp, in the Barents Sea; the 196~ year-olass was poor in the 

Earents Sea and strong in the WeRt GrfJenlllnit area. 

Honce, properly ocnducted young ood surveys in the Barents 

Sea may help in estimating the futllre abundance of cod in the 

West Greenland area. The 1970 r)od year class was expected to 

be extremely poor in the West Greenland area and it is highly 

prObable th,l,t the 1<)71 year-class will olsCl be poor. Consequently, 

the mifJ-sp-venttes will be chnrq,Clterir;ed b,Y a relatively low level 

of the 'lbup.dIlTioe of the West Greenland ood. On the basis of the 

periodicity in the fluctuations the abundance of the West Green

land cod m'ty be expected to increase again by the end of this 

decade. 
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Year 

1960 

1961 

1962 

196) 

1964 

196' 

1966 

1967 

1968 

1969 

- 9 -

Table 2 

Co~ercial catoh or the Labrador cod and the 
pr~duotiTity of trawl fisher1e. 

Totil,oatCli_Mean catoh per hour trawling (t) in 
b7 all ')01.l11t the South Labrador are. in the earlier 
;!:~ft~h' _ ...:8~1X=:...::.::OD=t.::h:::a:...:=o:.:r-:th=e:....iy!.:e~ar::.. 
four years Soviet Portu~ue6e Spanish 
(th.tona) BKgT trawler. trawlers 

"1 2.91 3." 2.2' 

734 2.87 2.97 2." 

976 ).02 '.24 '.01 

120' '.80 '.42 2.96 

134' ).79 2.4' 2.48 

1404 '.)8 2.64 2.11 

14" ).). 2.40 1.87 

1"8 2 •• 1 2.40 1.82 

1'" '.8) 2.64 2.0' 

1841 ).02 ).1) -
------- -------- - -
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Table .3 

Ase composition of c04 1D the South Labrador 
area in the earlier siX monthe of the year 

(oalculated from length data) 

t961 1962 1963 1964 196' 1966 1967 1968 
----- - -- --- ----- --

.3 0.6 0.2 0.2 
4 '.6 1.9 ).6 1.1 '.8 8.' 2.) 2.1 , 6.4 1'.2 4.7 7.9 '.8 34.7 1'.4 21.0 
6 19.) 2='.4 11.7 13.5 12.1 2.1.:3 2'.' 20.5 

1 21.2 15.' )2.8 32.6 16.) 16.1 11.6 19.6 
8 11.7 1).2 16.6 27.7 2).4 8.8 11.0 16.4 

9 12.' 6.9 8.) 6.6 20.4 3.3 8.1 8.9 
10 9.4 6.2 7.1 2.7 7.4 4.2 '.2 4.2 
11 2.9 4.8 '.4- 2.8 2.9 0.4- . 5.0 3.1 
12 3.7 2.4 3.' 2.0 1.7 2.0 0.9 2.9 
13 2.9 3.1 1.9 1.1 2.0 0.7 0.6 0 •• 
14 1.7 1~2 1.' 0.6 1.0 - 0.7 0.4 
15 1.6 1., 1.1 0.6 0.4 - 0.1 0.3 
16 0.9 1.3 1.2 0.2 0.8 - 0.5 -
17 0.2 2.2 0.8 0.3 - - 0.4 -
18 - 0.9 0.4- 0.1 - - 0.1 -
19 - 0.4- 0.8 0.2 - - - -
20 - 0.1 0.2 - - - - -
21 - 0.2 - - - - - -
22 - - 0.2 - - - - -

Mean qe 8.0 8.1 8.2 7.6 8.0 6.3 1.3 7.1 

Bubers 9670 23037 69610 646'4 9844- 6737 21"9 61.01 

1969 

0.2 
3.0 

14.1 
30.1 
22.0 
15.1 

6.8 
J.2 
0.9 
1.9 
1.4-
0.2 
0.3 
0.2 

-
---
-

7.0 

3913 

------------ -- --- -- - -

Ell 



--
Year-
clae. '" 
19'2 

19':1 

19'. 

19" 

19~6 

19'7 10' 

19'8 )8 

1959 96 

1960 '1 

1961 147 

1962 244 

196) " 1964 '8 

196' 66 
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Table 4 

Numbers of cod by age groups in the mean oatch 
per hour trawling 1n the South Labrador area in 

the earlier a1% months of 1961-1969 

- -- -- --
--- Me ________ , 

5 6 7 8 9 10 11 12 
---- -- -- ---

2'. 12' 9) 5' 

219 1)7 194 79 4.3 

'98 262 227 7' 74 '7 

'62 '07 4" 184 188 11 21 

120 444 896 477 '18 120 116 80 

'01 320 910 59' 95 121 8' 1.2 

128 '77 414 2'2 202 116 20 

221 '07 462 '9' 24' 70 

147 611 409 4'2 15O 

995 '9) '40 ))2 

"8 '6' 48' 

578 662 

'24 

13 ---
51 

20 

14 

11 

31 

--------------- .. --------..,.-------
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'!'l\1e , 

Wate~ te.pe~atures lnd th_'pro1uotlvlty 
of ~awl f1shery lD the South La~rador area. 

Water temperature -- MeAD oatoh per 
lD the '0-200 • Year dll.7 f18h1ng by rear lqer aloDe Seo- BIIRT 1n lI'e~r'J.ary tiOD B-A, flovelD~er 1. _ (t)--_._---.------

1964 

19" 

1966 

1967 

1968 

1969 

-0.18 

1.06 

1.44' 

0.89 

-0.18 

O.~ 

19" 

1966 

1967 

1968 

1969 

1970 

49.2 

46.1 

:)7 .4 

50.' 

57.7 

44.4 

----------- --- ---- - -- - -.- --- - - - --
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Table 7 

·•· .. lter temperatures I!.t the southern end 
of th~ GrlUld Bank 

------- Temper=t;:;;;-(Co) 1D the Year Month, day 0-200 m layer along 3ection ~oA between 430 10'W and 42 35'}i 
--_._------ ------_._- ---_._--

19'8 

19'9 

1960 

1961 

1962 

196) 

1966 

1961 

1969 

1oIa.;r 2'-26 

Ma.r 28-29 

JIlnP. 19-20 

IIa,y 26-27 

IIa,y 24 

IIa,y 1,-16 

June 13 

May 7-13 

I(~ 24-2' 

).78 

1.10 

1-28 

1.52 

0.88 

0.99 

2.77 

2.70 

3.47 

- ---- - ------ - - - - - -- - - - -
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