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A. The Labrador Cod

Regular studies conduoted by Soviet fisheries blologiats
made it possible to reveal a very important feature peculiar to
the Labrador cod, i.e. relatively slight fluotuations in the
strength of year-classes,

Table 1 shows average numbers of young cod ocaught per hour
trawling on the North Hewfoundlandhnank {where young cod brought
from the Labrador spawning grounds are to be found). These data
are compared to data for the Barents Sea cod in the same years.

It is easy to sce that the abundance of young cod in the
Barents Sea 1s much more variable than that of young cod in the
Labr.dor area., This is undoubtedly caused by more stable ocondie
tions of the development of eggs, larvae and young fish in the
Labrador area and on the Horth Newfoundland Bank. The spawning
in the Labrador area usually takes plac§ under the ice gover
before the water warms up in spring, and the oegegn and larvae are
carried by the Labr-dor Current to southward areas characterizeqd
by relatively favourable conditions. The eggs and larvae of the
Barents Sea cod drift to colder areas where mass mortality is
likely to ocecur.

The relative stability of the annual recruitment malkes 1t
poag;hla_tO‘geé‘tha effect of heavy fisheries on the stook of
the Labrador cod, whioh would have been much more diffcult to

do had the fluctuations been sharp. Indeed, by producing extremely
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atrong:xoar-olasses.at intervals the population obsoures the traces
of the eérlier removals by fisherlies. A classic example is the
North Sea haddook the abundance of which, in spite of fairly
intensive fisharies, increases sharply at intervals in aeccordance
with clearly defined fluctuations.

Table 2 shows a gradual decline in the average catoh per hour
trawling in the South Ladbrador area, partiocularly by Portuguese
and Spanish trawlers. The data show an inverse relationship betweer
the sum total cod catchrin four years and the catch per hour trawle
ing in the following (fifth) yearz the correlation factor is -
0.37 for the Portuguese trawlers and - 0.41 for the Spanish
trawlers.

Table 3 shows a decrease in the proportion of large cod of
older age groups in commersial catches. The mean age of the Lab-
rador cod has decreased one full year 0?3: the past ten years.
it the.presenf‘annual catch 1s-mainta1ned-(or increased further)
the mean length, age and weight of the Labrador cod will follow
8 downward trend. The dynamic equilibrium between the annual
recruitment to the stock and the annual ocatoh is unlikely to be
eptablished until the mean age of cod in trawl catohes has dropped
to about 6 years. Younger cod are not likely to become predominant
in trawl catches. Four-year-olds remain mainly outside the Labra=
dor aiea.and 1t oan be seen from Table 3 that their proportion in
trawl catches has been very small. Besides, cdﬁkidering that the
- 20-th ICNAT meeting has taken a decision to inorease the codend
mesh sige to 130 mm (manila) the four- and five-year-old ocod are
not likely to be caugh in a commercial trawl. Thus, six-year-olds
may be expected to from the dulk of trawl satches. In 1962 Hodder
and Nay studied the selectivity of the manila codend with the
mesh sige of 130 mm in the South Labrador area. It was found that
the fifty percent escapement length of cod was 45 om and according
to the Pelar,Inatitute,dats this is the length of the six~year-
old tiah,}lt follows that six-year-old cod will not be fully pro-
teocted from capture. V1§§“g.§u§:£g}qnfly high number of hauls it
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is practically possible to fully remove any concentration of
S8iX-year-old fish.

Consequently, by ircreasing the mesh sigze without limiting
the catch 1t will not be possible to prevent a further deoline
in the total biomass 0? the Labrador cod resulting form the per-
slstent decline in the mean weight, When six-year-0lds become
the predominant rart of the trawl catch (instead of seven-year-
0lds which are predominant now) the mean welght of one fish will
drop from 1208 to 948 gr, or by 21%. This.drop will only partly
be compensat?d by the capture of the fish which would have died
in their severth yasar of:1ife from natural causes.

Pinhorn and Viells suggest that the cateh of cod inm the
South Labrador area should be limited to 268-278 thousand tons
vhile the actual catch w:.s 366 thousand tons in 1968 and still
kigher in 1969, We have already seen that the productivity of
the fisheries follows a downward trend. Needless to 8say the de=-
cline 18 not absolutely uniform: in 1968, for example, thespera=~
tions of Seviet, Tortuguese and Spanish trawlers were more pro=-
~ductive than 1in 1967 (Table 2). Such deviations from the general
trend are partly caused by fluctuations whlch, s8light as they are,
8till occur in the Labrador cod. Young fish surveys showed that
the abundance of the 1961, 1962, and 1963 year-classes was some=
what higher than the long term mean level, The same conocluaion 1is
suggasted by the analysis of the age composition of commercial
c2iches: it 1s seen from Table 4 that the cod of the above three
year-classes were numerically predominant in catches, especially
among, five-year-olds, It 4s also evident from Table 4 that prior
to the intensification of the ficheriea the Labrador cod were
caught at an older age than at present. For example, the strong
1956 and 1957 year-classes did not reach the peak of the commer-
cial utilieation until the age of 7-8 years.

Thus, the abundance of the Labrador cod car increase or

Se sharply ax thaf of ihe
decrease as a result of fluctuations (though notVqut Greenland

or the Barents Sea cod). Por example, in 1972 some inorease in

Ea4

1\



-4 -

the abdundance of the Labrador cod may be exproted mainly as a
result of the relatively strong 1966 and 41967 year-classes,
However, the productivity of the Labrador cod fisheries is
influenced not only by the fluctuations in the strength of year-
classes. A fairly important role is Played by another factor,
i.e. by the distridution of commercial concentrations. It was
obsarvad (Table 5) that lower water temperatures in the Labrador
area before the onset of winter as a rule corresponded to the
higher productivity of the trawl fisheries at the beginning of
the following calendar year. The reason is obvious:!: intensive
ceoling of water masses in the Labrador area contributes to the
formation of the winter cod concentrations in the southern areas
of the continent:l slope, which results in the auccess of the
trowl fisheries. The ice conditions and bottom configuration off
donth Ladrador are more favourable to the bottom trawl operantions
than off Central Labrador. The reverse is observed at higher
water temperatures: the cod tend to ooncentrate in the northern
areas of the continental slope. In the Canadian report to the
15~th ICHAF meeting Dr.Templeman points out that in 1964 the
bottom temperatures at depths where cod are likely to occur were
higher and the spawning conoentrations seemed to be found further
to the rorth than in 1963. The wvarming up of the mater masses 1n
the Labrador area which started at thag time continued to 1967
and was accompanied by a peraistent decline in the productivity
of the trawl fisheries. Then a cooling down period set up and the
productivity of trawl fisheries increased. Besides, lower water

temperatures in the Labrador area seem to drive the cod offshore

to areaa where the continental slopes 1s ateeper. The zone between

Cunel

the 300 W 400 m isobaths has a much smaller area than that between

the 200 and 300 m 1sobaths. Hence by moving to deeper waters the
cod are concentrated in a amaller space and the density of the

concentrations increases,

There are reasons to believe that hydrological conditions

rather than fluctuations weare chiefly responsidle for the increase
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in the productivity of fisheriss in 1968. Indeed, an appreciable
increase in the stock would have had a favourable effect on the
Canadian coastal fishery. However, the cod catgh obtained by the
Canadian fishermen at the Labrador coasts was 27,753 t in 1967 ana
only 18,112 t 1in 1968 and this was the result of the lack of fish
rather than of fishihg effort (Canadian Research Report, 1969),
Thus, the Labrador cod stock follows a trend of gradual

deorease despite temporary increases in the productivity of the
trawl fisheries chiefly caused by favourable distribution of con-

centrations,

B. The Southern Mewfoundland Cod.

Two cod stocks ocour in southern Rewfoundland waters. The
more numbrous stock keeps to the southwestern and southeasatern
alopas of the Grand Bank (Div. 30) and to the adjacent part of
the northeastern slope (Div. JL). The other stook inhabits the
vaters over the St.Pilerre Bank. The distribution areas of the two
stocks are separated by the coastal bx@gﬂ@yof the Labrador Curéent
but some mixing of the Grand Bank and the St.Pierre Bank cod is
observed. For convenienoce the term "southern Newfoundland cod"
will be used implying both the cod of the southern Grand Bank
and those of the southern St.Pierre Bank. The Gulf of St.Lawrence
cod also migrate to these waters in winter dbut only for a short
time and in insignificant quantities,

In the southern Newfoundland cod the fluctuations of the
strength of year-classes are very pronounced. It is seen from
Table 6‘that a strong ysar-class may be 40 to 50 times more
abundant than a poor one., For comparlison the same table shows
the abundance indicies for the Labrador cod (young fiah survay
data in Div. 3K),

¥ide fluctuations in the southern Newfoundland cod are
1ssoclated with extremely unatable environmental conditions and
with sharp hydrological contrasts. Here the warm Gulf Stream

Current meets with the 0cold Labrador Current. The conditions for
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the development of eggs, larvae and young fish wary sharply by

yeara.
In thinking over the conditions which may be particularly

favourable for the formation of strong year-classes of the south-

ern Newfoundland cod the following should be borne in mipd. Tﬁia
1s one of the southern-most populations of the Atlantic ocod; all
the other larga populations ocour futher north. With the cooling
down of the water masses in the Newfoundland area the environ-
mental conditions appoxlmate the optimum conditions for the
species (i.e. conditions 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
1263, 1964 and 1965, i.e. soon after the onset of the cold periou.
Particualrly abundant was the 1964 year-class (Table 6). If 1t is
assumed that Lhe cooling down 1s assoclated with the weakening
of the Gulf Stream then its effect should later be seen in the
North European seas. In 1965-1968 very poor year-classes of boreal
species (herring, cod, haddock) and strong year-classes of Arctioe
species (capelin, ﬁlar cod) appeared in the Norwegian and the
Barents Seas. In subsequent years the,ﬁeat transfer increased
again (Table 7); the young fish survey showed that in the southex
Jiewfoundland 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 Hewfound-
land cod complicate the regulation of fisheries and first of all
the establishment of the ocatch quota, While in the Labrador area
the quota could remain practically unchanged for a number of
years 1n the southern Newfoundland waters it would be necessary
to alter the quota very often., Pinhorn and Wells mention the sie
tuation in Div.30, In this area the recruitment may vary, the
survival of cod in any year being many times higher or lower than
in the preceding or in the subsequent year. The maximum auatainabk
Yyield estimated by the ICNAF Subcommittee for 1968 was 7% thau-
sand tons. However 1n 1967 the catohes increased sharply and

reached 220 thousand tons and in 1968 the catoh was 160 thousand
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tons as compared to B0 thousand tons in 1963-1966, This increass
was possible due to the extremely strong 1964 year-class.

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 reproduction is better in the hydro=-
logically warm years (the Grand Bank 13 the northern limit of’
the mass distridbution of haddoock),

C. The West Greenland Cod.

In order to have an i1dea of the future condition of the
stock of the West Greenland cod it is necessary to know the
abundance of young fish. Soviet fishery biologists oconduot re-~
gular young fish surveys in the Labrador - Newfoundland area but
do not make similar studies in the West Greenland waters. Danish
eclentists classify West Greenland cod year-classes aa "poor",
"moderate” and "strong" without giving numerical eatimates (the
numbers of young fish caught per unit effort by a survey gear).,

However, a regularity has been established which helps in
obtaining a fairly reliable idea of the strength of the West
Greenland cod year-oclasses. The fluctuations 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 1963 and 1964 year-olas
sea wera found to be poor in the West Greenland waters and fairly
etrong in the Barents Sea; the 196% year-olass was poor in the
Parenis Sea and strong in the West Greenland area.

Hence, properly ocnducted young sod surveys in the Barents
Sea may help 1n estimating the future abundance of cod in the
West Greenland area. The 1970 nod year class was expected to
be extremely poor in tke Viest Oreenland area and it is highly
probable that the 1971 year-class will slso be poor. Consequently,
the mid-seventies will be characteriged by a relatively low level
of the abundance of the West Greenland cod. On the basis of the
reriodicity in the fluctuations the abundance of the West Green-
land cod may be expected to increase again by the end of this

decade.,
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Table 2

Copmercial catch of the Labrador cod and the
rraductivity of trawl fiahtriel

;T°:;i,gaﬁgf;noan catoh per hour trawling (t) in
Y { in :h the South Labrador area in the earlier
ear ;r:giﬂing e 3ix months of the vear

four yeaxs Soviet Portuquese Spanish

(th.tons) BMRT trawlers trawlers
1960 541 2.97 3.5% 2,25
1964 734 2.87 2,97 2.3
1962 976 3.02 3.24 .01
1963 1205 3.80 3.42 2,96
1964 1343 379 2.4 2.48
1965 1404 3.38 2.64 2.114
1966 1453 3.34 2440 1.87
1967 1538 2+41 2,40 1,82
1968 13599 . 3,82 2.64 2,03
1969 1841 3.02 3.13 -
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Table 1

Age composition of cod in the South Labrador
area in the earlier six months of the year
(calculated from length data)

Age 4964 1962 1963 1964 1965 1966 1967 1968 1969
3 0.6 042 : 0.2 0.2
4 546 149 3.6 144 5.8 8,5 2.3 2.1 3.0
] 6l 19,2 be7 79 5s8 4,7 15.4 21,0 14,7
6 19,3 22.4 11.7 13¢5 1241 21,3 2%.5 20.5 301

7 2142 155 32.8 32.6 16,3 1641 17.6 19,6 22,0
8 1147 13¢2 1646 27.7 234 8.8 17,0 14644  15.1
9 12,95 6.9 843 646 2048 3.3 8,7 8.9 6.8

10 9ub 642 T7e1 2.7 Tobh 442 52 42 3.2

11 2.9 448 304 2.8 2,9 Oul 3,0 3¢1 . 0.9

12 3.7 2.4 3.5 2.0 1.7 2.0 0.9 2.8 1.9

13 2.9 3.1 1.9 1.1 2.0 0.7 0.6 Ooh 14k

14 1.7 142 18 0.6 1.0 = 0.7 O.b 0.2

15 106 1.5 1.1 0.6 0.5 - 00‘ O.J 0-3

16 0.9 1.3 1.2 042 0.8 = 05 = 0e2

17 0e2 2.2 0.8 043 - - Ok = -

18 - 0.9 0.4 0.1 - - Ol = -

19 - Ok 0.8 0.2 - - - - -

20 - et 042 = - - - - -

24 - 0.2 = - - - - - -

22 - - 0,2 = - - - - -

Mean age 8.0 8.1 8,2 7.6 8.0 6e) 743 7«1 70

Numbers 9670 23037 69610 64654 9844 6737 21579 61.07 3973
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Table &

Numbters of cod by age groups in the mean ocatch
per hour trawling in the South Labrador area in
the earlier six momths of 1961-19269

if::: 4 5 6 7 Ase8 g 10 19 12 13
1952 | 236 123 93 55 59
1993 219 437 196 78 43 20
1954 398 262 227 75 T4 5T 14
1958 362 307 433 184 188 11 21 11
1956 120 446 896 477 518 120 116 80 3

1957 10% 301 320 910 595 95 124 85 42
1958 38 128 377 414 252 202 116 20

19%9 96 229 307 462 395 243 70

1960 31 147 611 K09 452 130

1964 147 993 593 540 332

1962 244 358 565 485

1963 33 578 662

1964 %8 324

1965 66

El2
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Tidble 5

Water temperatures ind the proluotivity
of trawl fishery in the South Labrador area.

Vater temperature

Mean catch per

U lwedagse. T S eiedaly
- a=uy Uchy MO Ombg_;' 1. ( i
1964 0,18 1965 49,2
1969 1,06 1966 46,4
1966 1544 1967 374
1967 0;39 41968 - 50,9
1968 -0.18 1969 577
1969 0,56 1970 bho4
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Table 7

sater temperatures at the southerr end
of the Grand Bank .

. Temperature (C°) 1n the
Year ¥onth, day 0-200 m layer alongOSoc-
- tion Z=A vetween 431G'N
and 42°351)

1938 Nay 2526 3.78
1959 May 28.29 1410
1960 June 19-20 1-28
1964 May 26~27 1452
1962 May 24 0,88
1963 May 15<16 0.99
1966 June 13 : 2.77
1967 Hay 7=13 2,70
1969 May 24-2% 347
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