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1. Introduction. 

The present .paper is a reviSion of a working paper (same title) presented 

to the ICNAF Subcommittee on Assessment at its Mid-Term Meetings in Rome, 

January 1973. Revised figures for mean weights of various age groups have been 

introduced in the analysis, and information on stock composition received 

during December 1972 and the first four to five months of 1973 is to some 

extent incorporated. The general findings regarding future yields remain the 

same as in the working paper presented in January 1973. 

2. Nominal catches 1968-1971. 

Since it seems desirable to make assessment of Subarea 1 cod for Divisions 

1A-1D and 1E-1F separately it is neoessary to allocate landings from unknown 

division (Div. 1NK) on the Subarea 1 divisions. This has been done by the 

author on various principles. The paper would probably be too lengthy if each 

indi vidual allocation should be mentioned. 'It is, therefore, just mentioned 

that the various principles try to take into account information on time 

(month), gear, vessel size and category, and traditional fishing of the fleets. 

Clearly the allocation can not be absolu~ly correct. However, it is considered 

an improvement compared to the situation where catches from Div. 1NK are not 

allocated. 
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Nominal catches by division and gear category for the years 1968-1971 

are shown in Tables 1-4. 

3. Mean length and weight of age groups in 1972. 

Tables 5 and 6 show age group frequencies, and mean length and weight 

of each age group in Danish cod samples from 1972. The overall mean length 

and weight for each age group in Divs. 1A-1D as given in Table 7 has been 

taken as straight mean of figures in Table 5. For Divs. 'IE and 1F no off-

shore samples were taken in 1972. The overall mean lengths and weights in 

these two divisions also given in Table 7 have, therefore, been taken as 

straight mean of the two samples from Div. 1F inshore given in Table 6. 

The plot of the mean weight versus mean length of age groups is shown 

in Figs. 1 and 2 for offShore and inshore samples respectively. In Fig. 1 

and Table 5 it is found that mean weight (condition) in November-February 

is better than in the period March-July (around the spawning season). The 

curves fitting these plots have been calculated and are shown on the figure. 

The relation between mean total length (em below) and mean weight (kg, round 

fresh) was found to be 

2.750 
10-5 Offshore samples, November-February w = 1 x 2.79 x 

2.710 
10-5 Offshore samples, March-July : w = 1 x 3.19 x 

2.897 
10-5 Inshore samples, June-August w = 1 x 1 .64 x 

For all plots combined the equation was found to be 

2.792 
x 2.49 x 10-5 

Vi = 1 

The curves may be used to readily obtain mean weight of an age group 

in cases where only mean length 1s known. Strictly speaking the curves are, 

of course, only valid when the standard deviation on mean length of age 

groups is similar to that found 1n the 1972 samples. It seems, however, to 

bo a fair assumption that standard deviation on mean length of the various 

age groups will not differ much between samples and years. 

Arno Meyer (ICNAF Res.Doc. 73/38) has presented a very extensive material 

on mean length and mean weight of cod in Subarea 1. Table 3 in A.Meyer's 

paper gives weighted mean values for the years 1965-72 for Divs. 1A-1D and 
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110:-11" ''''parat.'ly. Th" weighting factorn applied are the monthly internati.wal 

catchc~ ill 1'J'/U. 0uch a weighting may not be relevant if the data tH'e use<.1 

to describe fluctuations in growth rate between years, areas and age groups, 

but the weighting is proper and very important for obtaining mean weights 

for converting nominal catches to numbers landed and ~ Versa. 

Since the present paper tries to make predictions for future yields by 

means of virtual population analysis the author has adopted figures given by 

Meyer, also because Meyer's material is much greater than the Danish material 

and represents a major part of the fishery. The figures used in the analysis 

of the present paper are set out in Table 7 together with figures used by the 

Assessment Subcommittee in 1972 (Redbook 1972) and those obtained as straight 

mean from figures in Tables 5 and 6 of the present paper. For comparison 

between figures see Section 7. 

4. Number::; landed per age group in the years 1965-71. 

Based on mean weights as given by Meyer (I.e.) and on landings as given 

in Tables 2-4, and using samples as presented in Sampling Yearbook the 

numbecG landed (nominal catch) of each age group have been calculated for 

the years 1969-1971. For the years 1965 and 1966 figures as given by A.~chu

machec (1971) have been adopted, and for the years 1967 and 1968 also figuI'es 

by A. Schumacher (pere.corum.) have been adopted except that for all four 

years (1 q 65-68) the figures by Schumacher have been adjusted accordine to 

ci ifft't'~nces between Schumacher I s figures for nominal catches and thosE' by th« 

author. The results are given in Tables 8-10. 

5. lnformetion on future recruitment. 

In Jubarea 1 recruitment of cod to the fisheries will start at an age 

of (j-) 4 years. The year classes in question for recruitment in the period 

1972-1 q 75 are thus year-classes 1968-1972. 

Pr,'dictions for the strength of the 1972 year-Class can at present be 

made only on hydrographic and plankton observations in 1972. As indicated 

in the Danish Research Report, 1972 (Horsted, 1973) there are no reasons to 

cxpc<ct that this year class will be more than a poor one. The same applies 

to the 1971 yenr-class (Hermann, 1972. Horsted and Smidt, 1972). 

Also thE: 1970 year-class was on the basis of larval surveys predicted 

u poor one (Smidt, 1971). It has not yet been observed as undersized flsh 
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ill COIUl!JC'I'cial catcht's and there is, thprei'ore, no r(~aoon to change the 

pl'edlct.lon. 

'[,h,· F)b'l ,)'ear-cla,;s was in 1969 l'ceardcd a rather poor one (Horstf·d,1(l'70). 

Pre-recrui t surv~ys in 1'172 hav,", unfortunately, been 80 limited that scarcely 

any ne\'.' information on the 1969 year-clRs3 has been achieved. In samples taken 

~'rom the trawlers I landings at the end of 1972 it is represented with "ery 

few individuals only. It must, therefore, still be reearded fl poor year class. 

The 1968 ;lyar-cluf;8 has to f;Offie:- extent occurred in <latches in DivD. 1A-

1D in 1"171 (sf'e Table 8) and in 1972 it has been of increasing importance in 

all divisions (see age-eroup IV in Tables 5 and 6) • In the sample from Div.1D, 

offshore, December 1972 it constituted more than half the individuals, and 

it sec;ms to form by far the major part of discards .from inshore pound net 

catcheo as shown in Table 11. 

I"urther material has been collected in the first part of 1973. 'rhe [lee 

l'uDdi~: hau not yet been carried out, but the length frequencies are 

illustrated in Fie. 3. Since the mean len[;th of the aee-group 4 waS 52.2 cm 

in tb, .. IJovelilb"r 1972 oAmple and 50,6 cm in the December 1972 sample it 

seAm~ 'luitc clear that the very pronou.nced mode on the lent.:th frequency 

curv,.c, in l"ig. 3 is due to a very considerable part of the catch being of 

th~ 1- l r,.'j year-class. 

11l\1!~t'11.it .uceIJl~' lillvly thnt th,-' lanr:linlj.3 up to 11 /7 r, will bt: ba.,~·,,(i t(, 

n VC-!'/ '.~rvat {'xtl:'nt on tht, 1968 year-elasG. Its actual Gizc i.J, how(:vcr, 

rntho" difficult to judge at present but may well be of the size as ju<'ged 

\iy th' jl:E;;/ICIlAP Worldnr, Group on Cod "tacks in the North Atlantic, 1.''', 

'10 miJJion" by agl' '5 in Vivs. 1A-1D alld 72 millions by alOe :5 in Ilivc,1J':-11' 

1'.L11U liT:; Ar'0a XIV (GL'L' '1'abl. tl in th, .. Heport of the Viorkil1g GrDujJ, leNAI" 

Ilc,;. ))"". '1;/;5). 

,'er [lr~dictionG of future yields the strength of th,· I're-r"'el'uj t "r 

I'ecruj tint"": yt~ar' classes is at present set as follows (millions of 3 Y0ar 

010<:): 

Year-class Jivs. 1A-1D Div8. 1E-H' 

1968 90 40 
1'169 30 1S 
1970 ,0 15 
1971 20 10 
1972 ;0 15 

'Ph,· fi:~ureG for 1968.-70 Divs. 1A-1Il are tho"" t;ivpn hy the above· frlpntion",j 

:,orkin,.; Grou0. The figures by the Workine Group for Divs. 1J.:-1P plu3 lCJ::,; 
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AJ'cu XIV wer~ for the 1968 year-claHs 72, for 1969 25, and for l Q70 ~5 million:l. 

It has b~~ll regarded hrre that well abov,- half of th~ fish occur in Divs. lR-l~. 

rl'~t"'>:ing f'xperiments on cod in J'ecent years have unfortunateJy be~~n made 

to a 1""3 <'xtent than previously and hav!' been made chiefly on small cod 

discarded from pound nets in coastal waters and fjords. The material from 

such cy.perirrl<'nt:o is not yet worked up but seems to be of value only for judgint': 

local fiuhing mortality in the fjords and for indication of migratory rout"" 

but not for judging fishing mortality on fully recrui tc-d eod in the internat

ional fbhl'ry. Tageing of cod bigger '~han 50 cm in the coastal and offshore 

wa t<'rn has been rather limi ted, viz: 

1%8 
1%9 

649 in Divs. lA-1D, 
926 II II 

and 359 in Divs. lE-l~ 
II 298 11- II 

'Ph,' l'ecaptures (in per mille of numbers tagged) for these experim ... nts 

by ttl" ,-n<l of 1972 are shown in Tuble 12. A remaka.ble hie;h pro~ortion of th, 

tugs hail bV"n l"t'j.lortf'd from Icelandic and East Greenland waters, also for 

tses applied in Divs. lD and le. Whet::ler this indicates an increasin/C tendl"ncy 

of south am! eastward migration or a decreasing recapture (or r8porting) rat" 

at W"st GrL'enland is very difficult to judge. It may well be th!lt th,> 1')0;; 

yf"ar-cl ns~, whieh i8 to a great extent of East Greenland oril~in, ann Y/hich 

has formed a significant part of the stock in the years regarded has a 

r,-l" ti v<>ly (;reat tendency to undertake spawning migration to East Greenland 

'"JIll le,:land. Anyway the recapture rate (or probably reporting rate) at West 

G,'ep.nland seems to have decreased in recent years as shown in Table 13 from 

" -I ev,_'l nf "bout 1~,::' to a level of about 4% (with no correction for non-

rf"portln{~). This may by itself indicate a decreaSing fishing mortality in 

r0cent years, but the situation is very complicated because traditionully I.ci: 

rf'portin:>: fleets have a rapidly decreasing part of the fishery, and becoU'J<: 

pxperiments with different tags and tagging methods dis~urb the picture. 

Ho~evcr, it should be noted that the slope of the regreSSion line of loC_ 

of recflpture percentage still shows a rather high value. The slope [IS calc

ulat,d in 'P[lble 13 is, however, also affected by any migration out of ~jubarea 1. 

Rcarin!: in mind the above made remarks on the possible migration of ypor-clf1~-: 

1('6-5 th., slop" for the 1968-69 experiments may well be used as a measure for 
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tnt.:,.!. I •• I,rtaLi ty but this mortality containc a significant miEration out of th,· 

,'ubarca. J f n"- tural mortality is taken "" I! = 0.20 and migration. is takE-n to 

·le equal to an extra natural mortality of i.i = 0.15 then the fishing mortali ty 

~ouffiaient for ~ubarea 1 as a whole in recent years may well be no high.r 

tl"IIl C.'i~ for fully recruited age group.3. It must be considered, how"ver, that 

thr material itself is vury limited and probably does not allow one to draw 

too mony conclusiono. 

,. Virtual population analYBBs and prognoses 1972-75. 

Ant,ly"e" by the virtual population method have bel'n made in an attempt 

to pr~dict catches for 1972-75 at various levels of fishing mortality. Materis, 

~or the Hnalyses is: 

Numbers landed per age group and Y'lar : Tables 8-10. 

Estimates of recruitment (strength~of year-classes 1968-72) 
, 

all age grouPJS : M =, 0.20. 
I 

PalCO 4. 

Nnturol mortality for 

Extra "mortality" due to migration for age-groups VII and older in 
! 

DivD. 1E-1P : M t = 0.15. ex ra . 

Fnrtial recruitment (or fluctuation/of F with age) is taken as Given in 

Tabl~ lS of th~ report of the N.Atl. cod:working Group (Anon., 1972), viz.: 
1 

(j"icures ar'o F as percentage of F in ful~y recruited alCo groups) 

DiVS.'\ 1A-1D 1E-1l' Age-group 

III 
IV 
V 
VI 
VI+ 

. 9 \ 
I. I. 
I 27 
'fi4 \ 
1 PO \\ 
100 

1 
El 

41 
67 

100 

'[lht':-:l fir.uI'P!J correspond rather closely with those found by Horstl'd and 

(Jarrod (1%'1). 

It was hoped that the analyses ~ould have givn values of F for th0 mOEt 

rec,'nt years .. HO\'/ever, the da"ta do not Geem to prolucc any meaningful indicutior: 

)f 1<1 iI1 recpnt years, whereas there seems to have t .en a rather steady fi!3h~n:~ 

l!1ortrd i t.y up to and including 1968. 

'PHbl (·s 1-4 show thHt the fishery its,,'lf 

C' t' "".('-·10') .1lUO tons to about half that lev~l 

(1 [' 11 ~'-1 :~'I I. (lOO tons in 1nO. Also fiohine pattern 

y0rll~s \';j ill [l .:~rcatc-r tendency to exploit spawning 

.bruptly from D J,'v-I 

further to a ]pvpl 

changed in thcuc 

froIT! south-

C'rll !","L ell' Iliv. 1C to GJ<: Greenland. It may well be tha saml,ling Ginel' 1'16') 
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hus Ilot beE'n adequate or that parameter~, c.g. "thosf' of fluctuation of }' 

Vlith age and thos" of mean weight of ag ... groups, have change~ drastically. 

Any,:ay, th" model and the analysis ur fortunately did not permit the author 

to lira\" firm conclusions on values of r' in most rccr:nt years. 

The pro[':ranuuE' for proenoses, th€'reforC', hnd to bEO made on basis of a 

given (assumed) value of F for 1971. Thi~ value has for fully recruited 

age groups in Divs. 1A-1D been taken as 

}' = 0.50 
71, A-ll 

whereas for Divs. 1E-1F where the greatest uncertainties may be two values 

hav .. been taken, viz. 

and 

in the hope that the true value lies somewhere between the two values given. 

The value for Diva. 1A-1D and the lower value for Divs. 1E-1F correspond 

close1y to those given by the N .Atl. Cod Work.ing Group (l.c. Table 9 : 

Ji'70, A-D = 0.49, i>70, E-F+XIV = 0.30) but are somewhat 10Vier than the 

used by thd Assessment Subcommittee at its 1972 Meetings (F = 0.60 in 

for ;5ubareB 1 as a whole). 

vEllue 

1970/71 

Predictions for the 1972-75 yields have been made on the basis of a 

fiuhinc mortality rate of F equal ~o that 

N.Atl. Cod Working G~oup (l.c.}, i,e, 

for Divs. 1A-1D: F = 0.56, .• max . opt 

regarded as F and F by the max opt 

= 0.35, and 

for Divs. 1E-1F: F = 0.65, F t = 0.45. max op 

'rhe resul ts are set out in Tables 14a and 14 b below for the lower and 

upper '1971 valuon respectively. 

Tnbl, 14a. Proc;noses for Subarea 1 Jod. Nominal catches 1972-75 (metric tonD). 

Divs. 1A - 1D Divs. 1 E - 1F Subarea 1 
~'1'171 0.50 0.30 

1<'1972-75 F l' opt F F opt F F opt max max max 
0.56 0.35 0.65 0.45 

Catch 1972 79608 53987 60721 45597 140329 99584 
" 1973 73781 57299 37092 32361 110873 89660 
" 1974 66974 58514 26277 25005 93251 83569 
" 1975 52691 51234 i 21330 21308 74021 72542 
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Table 14b. Prognoses for Subarea 1 Cod. Nominal catches 1972-75 (metric tons). 

DiVG. 1A - 1D Divs. 1E - 1F Subarea 1 
F

1971 
0.50 0.65 

F1972-1975 F F opt F F opt F F opt max max max 
0.56 0.35 0.65 0.45 

Catch 1972 79608 53987 24294 18197 103902 72184 

" 1973 73781 57299 18992 15913 92773 73212 

" 1974 66974 58514 18017 15901 84991 74415 

" 1975 52691 51234 17955 16780 70646 68014 

For predicted catches in Divs, 1A-1D the above given values for 1972-73 

by F are somewhat higher than those by the Assessment Subcommittee, 1972, max 
for a value of F of 0.60, For predicted catches in Divs. 1E-1F the values by 

F
1971 

= 0.30 are much higher for 1972 and a little lower for 1973 than 

predicted by the Assessment Subcommittee, 1972, whereas by F1971 = 0.65 

predictions for 1972 as well as fol' 1973 are lower than the Assessments 

::lubcommi ttee 1 s figures. The followj,ng Tables '15a and 15 b compare tho two SlOt 

of figures. 

Table 15a. Comparison between prognoses by F in present paper, Table 14u, max 
and in Assessment Report, Redbook 1972. 

1972 1973 
1A-1D 1E-1F Subarea 1 1A-1D 1E-1F Subarea 1 

(nedboo~) 1972 
F= 0.60 59000 38000 97000 61000 41000 102000 

Present paper 
(~'1971 E_l"=O, 30) 79000 61000 140000 74000 37000 111000 

Difference in 
percent of +34~ +61% +44% +21~ -10% +8~~ 
Redbook figure 

Tablro 1Sb. Comparison between prognoses by F in present paper, Table 1·H·, max 
and in Assessment Report, Redbook 1972. 

1972 1973 
1A-1D 1E-1F Subarea 1 1A-1D 1E-1F Subarea • , 

Hc-d book 1972 
59000 38000 97000 61000 41000 102000 (1"= 0.60) 

pl'r~sE'nt paper 
(F1971 ,E_F=0.65) 80000 24000 104000 74000 19000 93000 

Difference in 
.nercent of + 36~L -37% +7;1, +21% -54% -8;.: 
Redbook figure 
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Part of the explanation for the difference may be "ought in the 

difference between ficures for mean weieht of age groups used in the two 

estimates. The weight figures and the difference between them are shown in 

Table 7. 

~'o!" Divs. 1A-1D the figures by Meyer and those obtained from Table 5 

correspond rather well with each other, especially for those age groups 

(5-7) which make up by far the major part of the landings. For Divs. 1E-1F 

the correspondence between Mayer's f:lgures and those obtained from Table 6 

is also rather good for the important age groups, but there are high discrep

ancies between very old (10 years or mate) and very young (4 years) cod. 

Meyer's figurcs, which are used for analysis in the present paper, differ 

rather much from figures used by the Assessment Subcommittee in 1972, 

especially when figures for Divs. 1E-1F are considered. Meyer's figures for 

these divisions are rather lower (except for age-group 8) than those used 

by the Assessment Subcommittee. This could partly explain why present estim

ates of 1972-73 yields in Diva. 1E-11 are lower than predicted by the 

Assessment Subcommittee last year. 

Clearly figures for mean weight by age are critical figures, which -

because they can fluctuate very muoh between years and year classes - should 

be kept under careful and c.onstant review. 

Another most critical figures in the present paper is the fishing 

mortali ty rate in 1971. However, even asauming a v·ery wide range of this 

parameter for Divs. 1E-1F does not change the general picture that the 

Subarea 1 cod in the next couple of years will reveal catches which are only 

about one-third of the level in the 1960'ies. 
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Table 1. Nominal catch (netric tons x 10-3 ) of cod in Subarea 1, 1968 by 
division and bear. Catches rpported as Div. 1NK have been· 
allocated by the author. Catches under LINES may incluc.e some 
catches taken by gill nets (GN). 

DIV. OT DV LINES GN Mixed(Denm.G) TOTAL 

1A 881 271 142 1 294 

1B 13 392 1 968 6 790 1 669 23 819 

1C 103 483 9 096 8 652 2 738 123 969 

1D 102 271 7 397 14 398 268 6 123 130 457 

lE 72072 12 282 2 837 87 191 

IF 16 539 :5 064 7 207 26 810 

TOTAL 308 638 18 461 45 457 268 20 716 393 540 

~':'"J.ble 2. Nominal catch (metric tons x 10-3 ) of cod in Subar8a 1, 1969 by 
division and gear. Catches report cd as Div. 1NK have been allocatud 
by the author. Catches under "Mixed" gear may include OT catchus 
of about 9000 tons. 

DIV. OT DV LINES GN Mixed(Denn.G and F) TOTAL 

lit 538 207 180 57 982 

lB 7 679 2 995 3 809 14 '~b3 

1C 32 810 2 009 4 182 7 364 46 365 

1D 63 536 213 2 694 365 15 693 82 501 

n: ,~ 1 586 5 087 5 862 52 535 

1F 11 146 6 795 17 941 

TOTAL 157 295 2 ,129 15 138 365 39 580 214 807 
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~able 3. Nominal catch (metric tons X 10-3) nf cod in Subarea 1,1970 
by division and gear. Catches reported as Div. 1 NK have been 
allocated by the author. 

DJ;V. OT DV LINES GN Mixed (Denm.G and Fl 

H 278 136 

IB 3 295 424 125 1 425 2 969 
lC 14 194 740 125 1 425 3 719 
ID 25 377 911 125 1 518 5 661 

lE 23 783 125 1 425 3 924 

IF 17 406 
t 

6 887 

TOTAL 84 333 2 075 500 5 793 23 296 

Table 4. Nominal cater (metric tons x 10-3) .f cod in Subarea 1,1971 
by division and gear. Preliminary figures taken from rCNAF 
Res.Dcc. 72/124 as revised August 11, 1972. Catches reported 
as Div. INK have been allocated by the author. Some catches 
under "other gears" m8¥ well be OT catches. 

DIV. OT\I!linimum) Other gears (max.) TOTAL 

lA 39 255 294 

lE 1 615 6 113 7 728 

lC 25 233 11 323 36 556 

1D 2l 408 10 462 31 870 

lE 10 579 6 438 17 017 

IF 19 806 7 014 26 820 

TOTAL 78 680 41 605 120 285 

\ ., 
\ 

\ 
F 13 \ 

TOTAL 

414 

8 238 

20 203 

33 592 

29 257 

24 293 

115 997 
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:;ubf\.n'a 1 cod, 1(l7? Danish uampJ c:~: from LmdiIl;:;;:; of cOlrunt.::'rciJ:ll ott, " 
tI'l:I.Wler.., fishing offshort!. 
0/00 ~requencies in per mille. 
em IJncorrccted mean total length i~ em (em below) ~ standard deviation. 
kg. fl'iean weight in kg round, fresh - standard deviation. Valueo are 

calculnted from observed g.utted weir;hto (head on) by conversion 
fuctor 1.22. 

llivision 10 10 1C+1!J 1D 1J)+1 E 

Month JAN FEB MAR-APR JULY JUNE 

0/00 0 0 0 0 0 
em - - - - -
kf( - - - - -
0/00 69 175 149 224 46 
em 48.6 2.3 47.7 2.5 47.3 ,> , 

•.•. ! 50.3 4.2 47.5 2.6 
kg 1.1~ 0.17 1.'J7 0.15 1.03 (J.17 1.45 0.)2 1.1) o. ~o 
0/00 368 537 274 109 60 
em 50.0 4. 1 53.6 4.1 52.0 3.j 57.5 5.1 I 55.7 6 , 
k/l 1. 70 0.37 1. 54 0.34 1. 37 O.?? 2.00 0.45 1 1 • IS r) O. 5~) 
0/00 395 221 502 231 249 
em 65.2 4.9 62.8 5.6 58.B 5 " • c 68.0 5.2 64.7 6.6 
kg 2.00 0.66 2.51 0.70 1.99 ().49 j .06 O.GO 2.50 0.67 
0/00 123 44 43 182 232 
em 74.5 6.4 72.4 e.1 62.9 '>.9 75.3 4. ') i 73.1 6.0 
kg 4.29 1.05 4.05 1.37 2.4'; ().81 3.90 OSli "5.>,0 0.76 
0/00 7 2 21 86 

1
126 

em 77 .9 8.4 71.0 9.2 68.1 5.1 76.3 6.1 , 71. 0 8.0 
kg 5.0B 1. 79 4.86 1.84 2.93 0.0'1 /1.10 O.dK 3. ~"7 1.llY 
0/00 13 5 8 104 174 
em 72.0 8.0 7;:'.1 9.5 70.3 1).4 79.7 5.7 76.6 8.2 
ke: 3.83 1.29 4.05 1.79 3.11 p.62 4.56 O.HB 3.'17 1.13 
0/00 1 0 0 7 4 ~) 
em 81.0 - 81.0 - - "7.1 2 • 'I BO." 7.4 
kg 5.06 - 5.77 - - '.87 O. ,11 4.5"5 1.15 
0/00 13 7 2 34 33 
em 85.4 7.6 90.0 11 • 1 86.5 6.4 [\2.1 Q.6 84. ·1 7.6 
kp- 6.50 1. 71 8.08 2.79 6.04 1.46 5.13 1. 74 5 • ~' 1 1.1 h 
o/no 5 'j a 23 "1 
em !)3.4 1.3 94.1 6.0 - 95.2 6.1 89.1 6.6 
kl' A.46 1. 76 8.95 1. 49 7.39 1.46 5. \)0 1.39 
0/00 4 1 0 1 6 
ern 10B.5 16.9 06.0 - - 01.0 - 91.4 11.8 
k" 14.72 7.05 2.81 9.5'2 - 6.75 2.81 
0/00 1 0 0 1 0 
em 88.1 5.4 - - 93.0 - -
kl' 7.60 1.18 - - (,.98 - -
0/00 1 2 1 3 r~ 

en, 100.0 - 99.1 9.2 88.0 - 92.0 :'.U 1(, .li -1 • Cj 

kg 9.76 10.27 2.24 5.85 - 7.03 1. 15 7.'10 1.40 
0/00 1 0 0 0 1 
em 119.0 - - - - 97 .1) -
kg 18.91 - - - - 6.40 -
mE'an length 61.7 56.1 55.8 VI.5 7(1. "\ 

mtOan weicht :'.6? 1 , 91 1.74 ~1 • 1 e 'J • ":,() 

none none none 10 inf. no info 

Nos. sampled 92? ~J25 77(1 1084 Ti'l 

Landed w('ie-ht (tn tons 
round, fresh) repr~s- 210 26 115 20 116 
ented by sample 

F 14 T tbIt: 5 carll; .••••••••• 
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Table 5 (continued) --
Age 

Division 1D 1D 

group Month NOV DEC 

0/00 0 3 

III em - 37.7 1.2 

kg - 0.56 0.02 

0/00 367 535 

TV em 52.2 5.0 50.6 5.3 

kg 1 .46 0.44 1.31 0.41 

0/00 181 158 

V em 63.6 4.6 58.3 5.1 

kg ·2.64 0.55 1.98 0.53 

0/00 239 151 

VI em 71.0 4.3 69.2 5.5 

kg 3.69 0.72 3.38 0.83 

0/00 96 71 

VII em .78.8 4.2 77.3 6.5 

kg ·5.02 0.77 4.71 1. 11 

0/00 51 24 

VIII em 79.7 5.1 81.4 8.2 

kg 5.16 1.00 5.57 1.59 

0/00 54 26 

IX em 82.5 5.9 78.6 13.1 

kg 5.78 1.24 5.20 2.17 

0/00 5 8 

X em 92.3 5.1 84.8 10.3 

kg 7.94 1. 25 6.33 2.03 

0/00 2 17 

XI em 96.5 3.5 94.1 5.2 

kK 9.97 1. 42 8.45 1.58 

a/Do 2 7 

XII em 98.0 14.1 93.7 11. 4 

k& 10.66 4.9', !:l.87 3.32 

a/aD 1 1 

XIII em 99.0 - 88.0 -
kg 10.98 - 6.65 . -
0/00 0 0 

XIV em - -
kg - -
0/00 2 0 

XV em 92.0 1.4 -
kg 8.02 0.65 -
0/00 0 0 

xv+ em - -
kg - -

Overall mean length 64.8 ')9.2 

Overall mean weight 3.05 2.39 

Diseards none none 

Nos. sampled 1083 964 

Landed weight (in i 

to:',3 round, fresh) 162 30 

represented by sample 

Gl 
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'rub..i-e 6. SubnrcEi 1 cod, 1972. Danish samples from IHndiIlCs of lnuhore risht'J"iI~!!, 

gear mAinly pound nt'!t. o/OQ" em. end kg as in Table S. 

Divisio 16(north) 16 10 lD lP H' 
Af,f' ("outh) 
group Month JUNE 'iEP2) ,JULY JULY ,fULi JUNE AUG 

0/00 0 0 0 0 0 0 0 
III om 

,~ 

0/00 110 11 14'7 327 74~.' 262 '; 
IV em 4 f3. :) ).7 5~.) 0.6 51.3 4.8 51.4 3.4 45.6 4.9 47.2 2.6 57.0 -

k" 1. 48 0.35 - - 1.58 0.'11 0.138 0.27 1.13 0.20 1. 71 -
0/00 455 20 507 413 112 279 5 

V em 54.1 4.6 61.8 6.7 59.5 5.7 56.6 4. 1
) 51.1 5.4 51.0 4.4 52.0 -

k" 2 .10 0.55 - - 2.08 0.42 1.230.38 1.47 0.46 1. 59 -
0/00 352 . 59 281 190 110 145 30 

VI em 58.7 7.3 76.5 4.6 65.2 6.7 67.0 5.2 61.8 4.9 53.4 4.4 59.0 3.e 
kg '2.76 0.95 - - 3.40 0.75 2.100.44 1. 70 0.49 2.50 0.4 
0/00 80 309 35 40 15 26 25 

VII em 62.3 8.6 82.4 4.5 73.7 4.9 69.0 5.3 62.3 10.6 58.3 5.2 61.4 3.0 
kg 3.61 1. 22 - - 3.55 0.71 2. ;15 1.18 2.26 0.'59 2.67 0.5 
o/O? 5 42 5 10 18 91 330 

VIII em 85.0 - 82.8 7.0 75.0 - 76.0 1.4 51.8 11 .6 64.4 8.7 66.4 4.Sl 
kg 6.54 - - - 4.70 O.GO 1.59 0.9812.95 1.19 3.36 0.6 
0/00 0 46 20 10 4 159 510 

IX em 86.0 6.5 77.8 11.5 90.5 9.2 84.0 - 69.1 6.5 70.3 5.5 

9 

"I 

kg - - 8.30 1.58 5.10 - 3.55 1.02 3.89 0.7 
0/00 0 49 0 0 0 22 65 

X em I 90.1 5.7 71.5 6.5 74.5 5.0 
kg - 3.94 1.08 4.40 0.6 
0/00 0 264 5 5 0 12 30 

XI em 92.4 5.2 88.0 - 87.0 - 74.4 6.6 76.5 9.4 
kg - - 6.8:; 4.28 0.82 5.;4 2.) 
0/00 0 172 0 5 0 2 0 

XII em 93.6 8.0 94.0 - 93.0 -
kg - 7.81 - -
0/00 0 11 0 0 0 0 0 

XIII em 85.0 2.6 
kE -
0/00 0 7 0 0 0 3 0 

XIV em 98.5 2.1 85.8 10.8 
kg - -
0/00 0 10 0 0 0 2 0 

XV em 100.3 7.2 n.5 9.2 
kg - I -

XV+ 0/00 0 0 0 0 0 0 0 

Overall mean 
56.1 (86.9)2) 6C.9 58.3 48.5 55.6 68.7 lc:ngth 

Overall mean (2.40)1) 2.37 1.10 2.45 3) 3.03 
Wt..:'ig!lt - -
DiScards no iuf. no info no info no inf . 

4) 25-50% by no info 
weight 

Nos sampled 199 284 200 199 274 719 200 
Landed weight 

(tons rOWld, 
fresh)repres- no info no info no 1nf. no info 3) 7 no info 

l:nted by sample 

1) Weight uncertain. Mhy have been round, fresh weight originally observed and, 
therefore, 1.2:! tiDies too high here. 

2) Some recorded lengths 6uspiciou.s, probably recorded 10 em too long. 

3) Projected weights used for age groups, where observed w(:ight ducs not exi:Jt: 
XII, XIV hJ.i.ti XV : 9.1, 6.2 and 8.:1 kg. 

G2 

1 



- 16 -

'rable 7. Mean weight (kg round, fresh) by age groups as obtained from Tables 

'j and 6 (straight mean). For c"ml'arison figures by Meyer (Res.Doc. 

73/38, Table 3) and those used by the ICNAF Subcommittee on Assess

ment, 1972 (Redbook 1972, I : 20) are also given. Figures by Meyer 

have been used in the analysis in the present paper. 

" Age 3 4 5 il , 6 7 8 8+ 9 10 

1. 
Divs. 1A-1D 0.56 1. 23 1.85 2.85 3.99 4.42 4.36 6.00 from Table 5 i -

2. Divs. 1A-1D 0.58 1.08 1.94 2.80 3.60 3.98 4.63 5.48 after Meyer -
~ 

Divs. 1E-1F 1.42 1.53 2.10 2.46 3.16 3.72 4.17 .' . from Table 6 - -
4. Divs. 1E-1F 0.41 0.82 1 .27 1.88 2.68 3.25 3.90 5.02 after Meyer -
5. All divisions 

0.62 1.18 2.1 2.7 3.0 5.5 Ass.Subc.1972 3.0 - -

5.-2. in per 
+6 +8 +8 -4 -20 -33 cent of 5 

5.-4. in per 
+34 +31 +40 +30 +11 -8 cent of 5 

10+ 

8.61 

6.2) 
-

4.80 

6.23 

-

Table 8. Numbers of cod (x 10-3) in nominal catches from Divs. 1A-1D per year 
and age group, and nominal catch 1965-1971. Figures for 1965-1966 
after Schumacher (1971) and for 1967-1968 after Schumacher (pers.comm.). 

Age 
group 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
14+ 

Year 

Total Nos. 
x 10-3 

Nominal catch 
(tons) 

2648 
14163 
54481 
47115 

7166 
4780 

11430 
1187 

343 
330 

1359 
53 
13 

171 

145239 

296204 

350 
5876 

42294 
35344 

4327 
1937 
4680 

582 
204 

74 
795 
108 
150 

96721 

290545 

53 
1678 

14021 
27246 
47457 
18762 

2117 
1627 
4320 

297 
65 

130 
378 

53 

118204 

34372E 

3756 
6982 

25957 
19852 
23071 

7769 
1543 

710 
2034 
164 

32 
31 

258 

92159 

279539 

1969 

662 
12257 

5542 
12078 

8069 
7749 
4053 

470 
162 
558 

14 
60 

6 

51680 

144331 

1970 

49 
2597 
8846 
3142 
5222 
1376 

936 
633 

61 
52 

104 
7 

34 

23059 

62447 

1971 

272 
2453 
9054 
7219 
1963 
3104 

811 
1184 

746 
68 
27 

105 
41 

27047 

76448 

x) The original figures by Schumacher nave been adjusted according to differences 
between Schumacher's figures for noninal catch and those by the author as 
given in the tab)". The figures for nominal catch used by Schumacher ar": 
1965: 307809, 1966: 305146, 1967: 358866, and 196El: 269598 tons. G3 
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Table 9. Numbers of cod (x 10-3) in nomtn&L catches from Divs. 1E-1F per year 

and age group, and nominal cat(:h 1965-1971. Figures for 1965-66 after 

Schumacher (1971) and for 1967··68 after Schumacher (pers.comm.). 

"-ge 
_f,roup 

<2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
14+ 

Year 

Total Nos. 

x 10-3 

Nominal 
catch (tons) 

2447 , 
5336 
1889 
5110 
3965 
1662 

223 
158 
552 

22 
24 

105 

21493 

64137 

1966X) 

112 
1180 
1996 

19836 
4597 
1588 
3018 
2232 
707 

79 
56 

186 
31 
97 

35715 

77661 

49 
1070 
3211 

14391 
5800 

583 
369 
917 

55 
28 
36 
75 
32 

26616 

85751 

8, 
994 

10713 
9972 

11520 
2236 

182 
.123 
314 

23 
5 

11 
45 

36146 

114001 

1969 

142 
3167 

15355 
6595 
4662 

731 
43 
75 

146 
27 

2 
2 

30947 

70476 

1970 

171 
1496 
3323 
8763 
2989 
1874 

647 
88 
33 
97 
20 

7 

19508 

53550 

1971 

66 
1118 
2064 
3274 
6054 
1266 

657 
207 

10 
24 
29 
15 

14784 

43837 

xJ The original figures by Schumacher '~ave been adjusted according to differences 

between Schumac,her's figures for no'uinal catch and those by the author as 

given in the table. The figures for nominal catch used by Schumacher are: 

1965: 52532, 1966: 60980, 1967: 70613, ~d 1968: 112271 tons. 

rable 10. Numbers of cod (x 10-3) in nominal catches from Subarea 1 per year 

and age group, and nominal catch 1965-1971. (Combined figures from 

Tables 8 and 9). 

Age 
group 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
14+ 

Year 

Total Nos. 

x 10-3 

1965 

2648 
14163 
56928 
52451 

9055 
9890 

15395 
2849 

566 
488 

1911 
75 
37 

276 

166732 

,clminal ea tch 
;Lons) 360341 

1966 

112 
1530 
7872 

62130 
39941 

5915 
4955 
6912 
1289 

283 
130 
981 
139 
247 

132436 

368706 

1967' 

53 
1727 

15091 
30457 
618410 
24562 

270C 
199E 
523,' 

35 ~' 
9', 

16{, 
45> 

8~-, 

144821) 

42947 J 

3764 
7976 

36670 
29824 
34591 
10005 

1725 
833 

2348 
187 

37 
42 

303 

128305 

393540 

G4 

1969 

662 
12399 

8709 
,27433 
14664 
12411 

4784 
513 
237 
704 

41 
62 

8 

82627 

214807 

1970 

49 
2768 

10342 
6465 

13985 
4365 
2810 
1280 

149 
85 

201 
27 
41 

42567 

115997 

1971 

272 
2519 

10172 
9283 
5237 
9158 
2077 
1841 

953 
78 
51 

134 
56 

41831 

12u285 
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Table 11. Subarea 1 cod, 1972. Sample of cod discarded from pound net catches 
in Div. 1F, June. Cod above 40 em will be retained for landing. 
Frequencies, length and weight as in Tables 5 and 6. 

Age group 

III 

IV 

V 

Overall 
mean length 
Overall 
mean weight 

Nos. sampled 

0/00 
em 

~'oo 
em 

~'oo 
em 
kg 

G5 

1F 
JUNE 

67 
32.0 2.7 
0.32 0.07 
918 
35.9 2.8 
0.44 0.10 

15 
39.9 1 .1 
0.60 0.05 

35.7 

0.44 

297 



Tabl~ 12. Recaptures from tagging experiments in Greenland offshore and coastal waters (excl. fjords) 1968-69 
given as per mille of numbers tagged within each division and length group. Significant numbers of 
recaptures may still occur in the 3rd and 4th year after tagging. 

Tagged in Divis ion I 1A + 1:8 , 1C I 1D 1E 1F 

Length 
! 

Calendar year! Total lcl. E.Grl. Total 1el. E.Grl. Total 1el. E.Grl.1 Total lc1. E.Grl. Total 1e1. E.Grl. 
group after release I or oy or or 

I 
or 

tagged lc1. 1el. I 1e1. I lel. I lel. 

0 I - - - 20 - - I - - - - - - ! 14 - -
1 I 48 - - 7 - - - - - 41 - - 9 - -

50-59 2 - - - 20 7 - I - - - 27 - 14 I 9 - -
3 I 16 16 7 - - - - - - - - , 18 - 5 
4+ - - - , - - - - - - , 

9 5 5 

I - -
0/00 64 16 - 54 7 - - - - 68 - - 59 5 10 

Nos. tagged 62 149 30 73 219 

0 8 - - 7 - - - - - - - - 19 - -
1 35 - - 28 14 7 8 - - 43 17 9 48 - 10 

.A 

1 

~ 60-69 2 4 4 - 28 7 7 - - - 35 26 9 jg 'v ~ ov-o~ I ~ 4 4 ~~ ~J ~D ~ Ij IV ~ 

3 - - - - - - 8 8 - 17 17 - 19 10 10 
4+ - - - - - - - - - - - - 10 10 -~ 

-
0/00 48 4 - 63 21 14 15 8 - 96 61 17 115 19 29 

Nos.tagged 259 144 132 115 104 

0 15 - - 11 - - - - - - - - - - -
1 19 - - 55 44 - 29 6 - 14 - - - - -

70-79 2 15 7 - 22 22 - 6 - - - 27 - 107 71 -
3 - - - - - - - - - - - - - - -
4+ - - - - - - - - - - - - -

0/00 49 7 - BB 66 - 35 6 - 41 27 107 71 
Nos. tagged· 267 91 173 73 28 

0 - - - - - - 18 - - - - - 125 - -
1 - - - - - - 12 - 6 32 - 32 - - -

80-B9 2 - - - - - - - - - 65 65 - - - -
3 - - - - - - - - - - - - - - -
4+ - - . - - - - - - - - - - - -

0/00 - - - - - - 29 - 6 97 65 32 125 - -
Nos. tagged 71 22 171 31 8 
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