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11t-~IIWT.I<"'1 Ot' Y'-':lr·-e]r,fHl FJ11~tlJ.lltionH in the West Greenland Cod Stocks. 

Svend Ange Horated 

(;r£'f"IIJ ,"ud r"J 8hf'rie:1 l.nven 1. :lea tiono, Ghnrlottenlund, Denmark. 

At; [;11(, D"'"tinITo of the Bio-F.conomios Working Group in 1966-67 various 

"'"r'" Lnl.<) ",\' 111"OIP\1'''8 for tlle 1lOI'th A/;lantic fisheries werp discussed. The 

"n1.'l,j "n f'.I.onp r,,"nd that" catch quota measure was perhaps the most appropriate 

(lnp hnt sIT<'8sed. that when setting catch quotas one has to take into account 

the fl •. '" ""'It; ons j n yee,r-cI""" ~ trength in the various fish stooks. The present 

r~I"n' dp;dn ,>ith th" y"n.l'--c]nnfJ !'Juotllations observed in the Greenland cod 

fll,",,!,~, TI,r. ",,,!,·()rj,,,l hiLhel hl D.'!ai l"l;le (3amplil'[s Yearhoo]" Research Reports) 

.i,{; t hIIW·.~V01., in D1,'lny l"":.lse[. far from 'noing ample enou€;h for a real ,jud.gment of 

thf' 'yp'D.1'.-r~.I.(I,n8 ntrenp,'t,h .. This tor;eLhrn rrith rather poor infonnation on discards 

rl()r~:1 l."lnt !.hp. fJ.c~ual fignres of year· I.!lass strength giyen in this I-'aper mUBt 

bu f;pkn11 wi. t.h flome rf3flerv8.tion. ntJJ 1, how~l.[er, the author believfls that the 

rj~'lrn, ~iV8 a fnir ldsR of the magl.itude of the year-class fluctuations and 

I,hr,' ~n,~lJ~flit;fld.Q of the flnctun.tioflD in future nnnual landings due to this year­

{~L:lnn fJD.nt.ual'.io.tls, 

'1 OA..t~ r;.1 {.1GS f Joc I;na t i.OPH in th e Grf"!cnJ.1lnd coo s tacks are of major importance 

!:r.~ 1:110 fj.L:iH?ry 011 thene otnrks. (j'hi_s)~r\H bes'll known flince regular fisheriefi 

_inve!:;~ i.r;:~f;Jr)n~~ !.:I-,'-lrt.ed ill W~Ht UrlJ(-ml~lHi in 192-1-_ In the coc.rse of the :,rr:a.rn 

~0J'nTnl pnrnr~ }]~lt~e heerl Pl1hlis}]ed denling with ~his year-claDs fluctuation. 

~l "0 ,"'nmwl J'~I"'1 I" Oil fiGhcries and reneDroh cnr~ied out published in JellAI' 

Il1)" JCJ-,;~; ner:ieo den:! .... Jith the year-CltHlfl fluntuatton. Gummaries and dif.:clts';!_ ~'rJ 

of Ih'" fludunti'ms nre pnbJisho'l by ,lb~ (1949 and 1953; and by P(lI~,'1' 

~la!','J""! [Cnd .1l2!'''l.!l'! (]()(",) ""verin!; Y"'lr-d~3ne!J 1:124-47 'lnd 1924-51 reflIJectivuJj-. 

H~.!.p,(:'.'2 (1.<:.) "nd Jl,':!~""lr~ et.ai. (I.e.) have given the relative strength 

of " " .\' r:-ry,t'-clrH:tr3r!f] baG8d ('In the importnncG of the ,year-classen in the fishery 

nr (:,,.., Crp0.1l1.ande1"'R (nn innitol'o flshnry) .. rrnble 1 shows the relative year-cl<H~8 
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:,f;ren.7Ul round and pnhlisheo by th8 authors mentioned. 
n", an thor tried to continue this table in the same manner ao used earlier 

1"11; fnull,l it sO diffienl t to gE't " l,sahle "eighting factor for the Gl'ee1l1mHlcl's' 
?IJOlt in recant years that the attempt was gi7en up and another method 110,1 1.0 
t'e Hued. 

In the present paper the author has tried to measure the strength of Ule 
,r e[1l'-c1nsses since 1']47 gi v"n as number of reerui ts in the West nrsenland area. 
'Pit" foJ 10wi1lg precedure has been followed. 

1. Landings from Mv. lNK have been allocated to known divisions according 
tol1orsted (1965). 

2. Within each div'ision annual la.ndings have been splHted up in four 
gronps vi?. a) landings from otter t:ra"lers, b) fro:n c,ory vessel", 
e) from Jinerf'l, d) GrE)enlnndcrs' landings. 

:3. E~.'{is t j }lR pge .. ,frE;'lllenc.y samples have been pooled annuall;~r per division 
1It'Il group melltion'ld above under Item 2. 

1- The "eight of the pooled samples has been calculated Ilceording to the 
"g'p .• weight key given in lltg. 1 and Table 2. 

'5. 'I'he 'lIluual numberR Ir.rlded of each year-class are calculated by raiSing 
"eight of pool Pod samples to weight landed. 

r" ',I'he yp"r,oclasses 1947-54 ore regarded. as recruited when 5 years old, 
"hile yeal'·,c1Rsses 1955-,51 are regard'?d as recruited when 4 years old 
nlle ['0 tI,e incre,lGed gro?!th rate in recent yeRrs. J!'ishing mortality 
l_1l tl\n ,),e',,- of re':l'uit,ment is re",,,rded as being only 2510 of the overall 
J i~hjlV" mor8tlit.r in that year apci fishing mortality on younger I1ge-
f':TOUj!P hn:l not lHHJn tB.kE.:J1 :into account. 

?~ 'rhe Itlr~<'ll fj::1hinp; mOl'i.alitj' (F') in Subarea. 1 is given in rFable 3 .. 
l!u[;11I'1'.1 ,oort81i t,v (M) i, taken as being 0.20. 

F'('l,lfl',linr~ thp it UTI!") nlPIItioncd ill:ave the nu.l1bersof recruits in eneh year-cJJ1ss 
;:j1I"" J')1"( nrc' 'JHJmtl1\!;ed nn Bhown jn the example below. 'I'he final figures for 
1!1)!l1h4!J' fir' 1'~r.'I-1I.j ts are r;i 1, ~n in rl'uhle 4, which also gives the th'3oreticPll nUliJber 
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:J f;ren;2 th round and puhl isheo by t.h8 authors mentioned. 
n", an thor tried to continue this table in the same manner ao used earlie1' 

1"11; fnull,l it sO diffienl t to gE't " l,sahle "eighting factor for the Gr eenl"'HI "],,,,' 
?fJOlt .tn recent years that the attempt was gi7en up and another method 110,1 1.0 
t'e Hued. 

In the present paper the author has tried to measure the strength of Ule 
,r e[ll'-clnsses since 1947 gi v"n as number of reerui ts in the West nrsenland area. 
Tit" foJ lowing precedure has been followed. 

1. Landings from Mv. INK have been allocated to known divisions according 
tol1orsted (1965). 

2. Within each div'ision annual la.ndings have been splHted up in four 
groups vi?.. a) landings from otter t:ra"lers, b) fro:n d.ory vessel", 
e) from Jinerf'l, d) GrE)enlnndcrs' landings. 

3. E~.'{istj}lf.· Pl;T~ .. ·frE,''lllency samples ha'Ve been pooled annuall;:' per division 
Ilttll group melltion"d above under Item 2. 

1- The "eight of the pooled samples has been calculated Ilceording to the 
"g·" .. weight key given in 1elg. 1 and Table 2. 

'5. 'I'h" 'lIluual numberR Ir.rlded of each year-class are calculated by raiSing 
"eight of pooled samples to weight landed. 
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!.Il tl\n ,)'e:H' of re':l'uitment is re",,,rded as being only 2510 of the overall 
Ji,,/liIV, JIIor8tlit.r in that ,year al'.d fishing mortality on younger age-
f':TOUj!P hn:l not lHHJn tB.kE.:J1 :into account. 

?~ 'rhe Itlr~<'ll fj::1hinp; mOl'i.alitj' (F') in Subarea. 1 is given in rFable 3 .. 
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l!lI!11h~!J' flr' l'~r.'I-lr.j ts are r,i 1,Bll in [l'uhle 4, which also gives the th'3oreticPll nUliJber 
of' r·r-:~·,gJ'I)UP 1 DupposillfS ~,~",,-,O.20 for BfSp.-r;roup3 I-IV. 

2'0,,:,'].1',1" of cal,,«latill!' nu",ber Df recr-uita. Year-clfss 1955. 1000 recruits 
(1 V"r:r,,,,p) won.] d h" redueed ;'11 thf' fol J owing way according to F 
in ~.'nhl" -:s and ].1·.".0.20. 
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c) Average divergence of single year-classes from long-term mean is about 

6170 of mean year-class strength. 

Supposing that the year-class variation as given by the year-classes since 

194'7 call be regarded as typical for Subarea 1 (subject to the necessary 

des tinction between the northern and the southern region) the anthor has tried 

to evaluate the influence of such a variation on the annual landings supposing 

a fishing intensity as in most recent years (F likely to be about 0.65) as 

well as a 30% reduction in effort. The results are given in Table 5. The landings 

given in this table are generally below the actual landi~gs 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 assumpti.ons 

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 ~'able 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 mortF.li ty (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 195e being of some importance although below 

mean. 

Possibility of predicting year-class strength: 

Hansen (I.e.) and Hermann et.al. (I.e.) 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 III, from larval abundance and even from hydrograph­

ical conditions. Tim~as not permitted the author to try to make any analysis 

of this rather important problem, but from some of the samples taken by research 

vessels 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. 

References: 
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194'7 call be regarded as typical for Subarea 1 (subject to the necessary 

destinction between the northern and the southern region) the anthor has tried 

to evaluate the influence of such a variation on the annual landings supposing 

a fishing intensity as in most recent years (F likely to be about 0.65) as 

well as a 30% reduction in effort. The results are given in Table 5. The landings 

given in this table are generally below the actual landi~gs 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 assumpti.ons 

made do not hold, especially Item 6, page 2 ma.v be too simple an assumption. 

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

Although the figures given in ~'able 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 morte.li ty (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 195e being of some importance although below 

mean. 

Possibility of predicting year-class strength: 

Hansen (I.e.) and Hermann et.al. (I.e.) 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 III, from larval abundance and even from hydrograph­

ical conditions. Tim~as not permitted the author to try to make any analysis 

of this rather important problem, but from some of the samples taken by research 

vessels 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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'1/,;,,1, r;r'r;'mlanri cod. Relative year-clasE' strength (from Hermann, nunS('11 

E1nd 110J'01.1)d 1')1;5). 

ie'u'-class: 1924 25 26 27 28 29 30 31 32 

Relative strength: 100 3 74 12 9 24 18 43 36 

Year-class: 1933 34 35 36 37 38 39 40 41 

Relative strength: 18 109 33 81 16 13 28 28 32 

Year-class: 1942 43 44 45 46 47 48 49 50 51 

Relative 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 frest.) 

year-classes 1947 - 54 1955 - 61 

III .550 kg .620 

IV ,8'30 - 1.180 

V 1. 540 - 2.100 

VI 2.330 - 3.080 

VII 2.870 - 3.810 

VIII 3.470 - 4.540 

IX + 5.000 - 5.550 

'rable 3. 

~'ishing mortality coefficient (F). Subarea 1 cod. 

The figures for the years 1952 - 58 follow those given by the Gre'onlann 

God'-Iorking Group (£];noo. 1966). while the fiGure," for 1959 - 65 corrl)f'pond 

with those given by Gul1and (MS for the Bio-Economics 'Norking Group 1967). 

Year 1952 53 54 55 56 57 58 59 60 61 62 63 64 65 
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'I'heoret ical l,mdings of ~;ubare'/ 1 coel if J:'ecrui tment change as in the 
;r(:ar clClsses 1':147-60. Growth ]fate considered steady as in the year's 

~jnce 1960 (Table 2). 

of the F giv8n in the 
F in yeAr 

table/"' 
,/ 

/ 

I 
/ 

of J:'ecrui tment only concidered as 25~S 

I "a1 F • 0.65/ '( • 0.76 F • 0.46 ~. 0.70 ~ 
lilIld tngs in landings in 

1 

2 

3 
4 
5 
6 

7 
8 

9 
10 

11 " I? 

13 

14 
15 
16 

17 

tons x 103 

293.8 
356.6 
259.3 
202.7 
228.6 
186.5 
181.1 

235.7 
187.9 
158.3 
232.5 
368.3 
276.9 
232.0 
310.0 
434.5 
353.9 

No.x 106 

132 
147 

90 
79 
92 
69 
81 

99 
66 

66 
117 
160 
102 

92 
148 
185 
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tons x 103 No.x 106 

289.3 
341.7 
266.7 
228.2 

227.5 
186.7 
176.4 
214.9 
19Q.7 
161. 7 

217.9 
335.6 
265.8 
232.7 
344.0 
412.0 
J43.4 

117 
131 

86 
78 
83 
60 
n 
fIG 

62 

61 
100 

137 

94 
85 

138 
162 

127 
+-- _L ___________________ _ 

Landings from a mean year - class 

268 x 103 tons 110x 10 6 
S). 

mean weight 2.44 kg. 

270 x 103 tons 6 101 x 10 s 

mean wei[';ht 2.67 kC. 
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J43.4 127 

- .---

ye8.J' - class 

270 x 103 tons 101 x 106 s 

mean w ei[';ht 2.67 kC. 
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