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At the mectings of the Bio-Economics Working Group in 1966-67 various
vemilalory mennnres for the llorth Ablantic fisheries were discussed. The
unrlting proup Found that a catch guota measufe was perhaps the most appropriate
one bt slressed that when setting cateh guotas one has to take into account
the floeckuntions in yeer-class strength in the various fish stocks. The present
paper deals rith the yenr-clans {Juctuations observed in the Greenland cod
fikoeke. The material hitherto available (Sampling Yearbook, Research Reports)
ig, hownver, in many rages far Crom peing ample enough for a real Judgment of
the yenr.elnas strength. This topelher with rather poor information on discards
doea thnt Lhe ackual figures of year vlass strength given in this paper must
be telbon with some reservation. Still, however, the anthor believes that the
fignres give a fair idea of the magnitude of the year-class fluctuations and
bhe maanitnd= of the {lnctuations in future annual landings due to this year-

tlasa floctuationg.,

tear-eclass floebuations in the Greenland cod stocks are of major importance
o the Fishery on thewse siorks, Thiﬁbas besn known since regular fisheries
investigations ctarted in West Greenltand in 1924, In the course of the years
anreral prpera have heen puhlished denling with %his year-class fluctuation.
Ao annual peperia on fisheries and research carried out published in ICHAY
ol LOES series deal with the year-class fluctuation. Summaries and discnssion
of the fluectuations are pnblished Ly llansen (1949 and 1955) and by Hermaun,
liansen and iloratad (1965) covering yoar-classes 1924-47 and 1924-51 respectively.

Honsen (l.c.) and flermann et.al. (l.c.) have given the relative strength

of W' » year-classes based on the importance of the year-classes in the fishery

nf e Gremlanders (an inshore Fishery;. Table 1 shows the relative year-class
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shtrenzth found and published by the authors mentioned,

The

anthor tried to continue this table in the same manner as used earlier

birt found it so difficult to get a vsable weighting factor for the Greenlanders!

*l'fort in recent years that the attempt was given up and another method had Lo

be nued,

1n the present paper the author has tried to measure the strength of the

yenr-classes since 1947 given as number of recruits in the Weet (ireenland area,
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owing precedure has been followed.

Landings from Div. 1NX have been allocated to known divisions according
to Horsted (1965).

Within each division annunl landings have been splitted up in four
groups viz, a) landings from otter trawlers, b) from dory vessels,

e) from liners, d) Greenlanders! landings.

Existing ege-frequency samples have been pooled annually per division
and group mentioned above under Item 2.

Ihe weight of the pooled samples has been calculated according to the
age-weight key given in Fig. 1 and Table 2.

The annual numberas lnnded of each year-class are calculated by raising
weight of pooled samples to weight landed.

The year-classes 1947-54 sre regarded as recruited when 5 years old,
vhile year-eclasses 195551 are regarded as recruited when 4 years old
dve to the inereased growth rate in recent years., Fishing mortality

in the year of recruitment is regarded as being only 25% of the overall
Tishinm moratlity in that year and fishing mortality on younger age-
eronpe haa not been taken into account.

The meon fiehing mortality (F) in Subarea 1 is given in Table 3,
Hateral mortality (M) ie taken as being 0.20.
ouing the itema mentioned atove the nonhers of recruits in each year-class
A1 arc saleulated na shown in the example below. The final figures [or

 rectnits are giten in Table 4, which also gives the theoretical nugber

of rpe.group 1 supposing M=0.20 for age-groups I-IV,

Ixemple of calenlating number of recruits. Year—clsss 1355. 1000 recruits

(LV-pronp) wonld he reduced in the following way according to F
in Yable 3 and M=0.%20,

AKOTIOND 1v ) VI V1l VIII IX +
Ho.nl Fish present, 10 71 9] 192 97 46
Hosof fieh dying 259 350 1929 95 51 46

Ho.of fish caught (mEm) 86 241 143 67 37 34

Nevy
Aot

St

P4M
tonded of ape-grovpn IV - ¥1I1 & 574
A mmber landed of ege-groups 1V .. Y111 accogding to samples : A8569x1¢°
X

. TORY x 10 000 o, , b
ab nmomber of vectoibs (IVogroonp) = e Z L = bY.2 x 10

574

Tolliee nombor of reocrmita am Lbhe best mepsure of year-class strensth and

recs sdipge sy Fhe pear.clnaoaea sinep 1247 it ollows thrt

a) Ferirem relative difference hobween successive year-classen iz 5 @ 1

(

yoar-cloaan 1953 ¢ 54)

L) Grealort di80 gonen between yonr.aalannes is 8,% 3 ] (vear-class 1960 1 L
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¢) Average divergence of single year-classes from long-term mean is about

61% of mean year-class strength,

Supposing that the year-class veriation as given by the year-classes since
1947 cnn be regarded as typical for Subarea 1 (subject to the necessary
destinction between the northern and the southern region) the author has tried
to evaluate the influence of such a variation on the annual landings sufposing
a fishing intensity as in most recent years (F likely to be about 0.65) as
well as a 30% reduction in effort. The resulis are given in Teble 5. The landings
given in thie table are generally below the actual landings obtained, and it is
hence most likely, that the figures in Table 4 are biassed with a tendency to
be underestimated, The reason for this may be, that some of the assumptions
made do not hold, especially Item 6, page 2 may be too simple an assumption.

A much better knowledge of discards is required in this connection.

Although the figures given in Table 4 and hence also Table 5 therefore may
be biassed the relation between the figures may nevertheless give a valuable
idea of the year-class variation and the influence of this variation on the
fisheries,

A general picture obtained from Table 5 is that with a high fishing mortality
the output of the fisheries will follow the year-class variation more directly
than with a reduced fishing mortélity (effort). If effort is still increasing
we may expect great fluctuations in annual landings, and in this connection it
may be necessary to point out, that the relative good landings obtained with
a high effort in recent years are based on the favourable recruitment in these
years with year-classes 1957, 60 and 61 being well above mean, year-class 1956
close to mean, and year-class 1958 being of some importance although below

mean.

Pogzibility of predicting year-class stirength:

Hansen (l.c.) and Hermann et.al. (l.c.) have pointed out, that the relative
year-class strength may be predicted with some accuracy from observations of
cod of age-groups I, II, and II1I, from larval abundance and even from hydrograph-
ical conditions. Tim%pas not permitted the author to try to make any analysis
of this rather important problem, but from some of the samples taken by research
veasels fishing with commercial trawls with covered codend the author has the
impression, that it is worth while trying to study this problem; as the chance

of making predictions with success seems rather good.
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Tablz 1. T o

Wenl Grecenland cod. Relative year-clase strength (from Hermann,liansen
und (lorsted 1365).

Yeur=-clags: . 1924 25 26 27 28 29 30 31 32
fgelative strength: 100 3 T4 12 g 24 18 43 36

Year-class: | 1933 34 35 26 37 38 39 40 41
Relative strength: 18 109 33 81 16 13 28 28 32

Year-classs: 1942 43 44 45 46 47 48 49 50 51
Ralative strength: 86 28 23 59 13 148 21 11 52 17

Table 2. Age - weight relation used in this paper.See also Fig.l.

Age group Mean weight (round fresh)
year-classes 1947 - 54 1955 - 61
I1T .550 kg .620
v .890 - 1.180
1.540 - 2,100
VI 2,330 - 3,080
Vil 2.870 - 3,810
VIII 3.470 - 4.540
IX + 5.000 - 5.550
Table 3.

Fishing mortality coefficient (F). Subarea 1 cod.

The figures for the years 1952 - 58 follow those given by the Gre= =nland
Cod Working Group (Anon. 1966), while the figures for 1959 - 65 correspond
with those given by Gulland (MS for the Bio-Economics Working Group 19¢7).

Year 1952 53 54 55 56 57 58 59 60 61 62 63 64 65
I L21 L2l .28 .28 ,30 .30 .38 .41 .44 .51 .43 .54 .59 .65
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Tab.e 4.

r————————
- .

Wumber of recruits in the vear-classss 1547-6l. Aze ud recouitment being 5 for year-classes 1947-54 and 4 for year-cirezer TLi-

[

Thasrztizal corresponding number in age-grour I given supposing M=0.2C for all = Te-TrouDns.

Year class:s 1947 48 49 50 51 52 53 54 55 56 57 58 55 I 1
Nao Hwom of age zroup I: 722 168 127 432 164 176 528 105 122 294 £78 204 112 A22 715

6

No. x10° of recruiis in
Div.lA - 1D|305.9 T1.4  38.9 145.4 5847 62.3 200.4 40.0 58.1 96.8 335.3 72.1 56.2 224.5 363.8
Div.1lE - 1F| 18.4 3.2 18.3 48.7 15.1 16.7 36.6 Te3 g.1 64.5 36.9 39.6 543 6.9 28.5
Subarea 1 324.3  T4e6 57.2 194.1 73.8 79.0 237.0 47.3 67.2 161.3 372.2 111.7 61.5 231.4 392.3
Index 100.0 23.0 17.6 59.9 22.8 24.4  T3.1 14.6  20.7 49.8 114.8 34.5 19.0 Tl.4 121.0
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watle 5. f T

'heoretical landings of Gubarev 1 cod if recruitment change as in the
jear classes 1247~60, Growth ﬁéte considered steady as in the years
sinca 1960 (Table 2). I in year of recruitment only coneidered as 254

ol the F given in the tablq,/
7

v
tear]  F - 0.65 § = 0.76 P=0.46 7 =0.70
laﬁdings in landings in
tons x 10°  No.x 10° tone x 10° No.x 10°
1 293.8 132 289.3 117
2 356.6 147 : 341.7 131
3 259.3 90 266.7 86
4 202.7 9 228,7 7R
5 228.6 92 22745 33
6 186.5 69 186.7 60
7 181.1 81 176.4 72
8 235.7 99 214.9 A
9 187.9 66 190.7 62
10 158.3 66 161.7 A1
11 232.5 117 217.9 100
i» 368,3 160 335.6 137
13 276.9 102 265.8 94
14 232.0 92 232,77 85
15 310.0 148 344.0 138
16 434,5 185 412,0 162
17 | 353.9 139 343.4 127
Landings from a mean year'— class,
3 6 3 &
268 x 107 tons 110x 10~ s). 270 x 107 tons 101 x 10" ap
mean weight 2,44 kg. . mean weight 2.67 kg,
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