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The cod fishery in the bank area off W, Greenland, Subarea 1, is very 
diversified, being carried out by fishing fleets from nine nations, and by 
otter trawl a. well as by various kind of hook and line fishing. 

Most of the countries fishing in the subarea have, in accordance with the 
ICNAF research programs, reported data of the samples of their fi.heries to 
ICNAF (ICNAF paper. Sere No" 426), For some countries sample data are avail­
able for a series of years prior to 1952. 

The material dealt with below is from data reported to ICNAF and published 
the Research Reports (Ann,Proc. vol 3-·6). In a few cases, when material 

4.ior to 1952 is used, the data are taken from reports published by ICES 
• .lnn. Bio!.). 

Table 1 gives for all samples by all nations, years 1952-55, (see Table A), 
the average frequency per mille for each age-group (number of samples in­
brackets); numbers of individuals are not stated (the total number of speci­
mens amounts to around 50,000): 

Table 1. Cod, Subarea 10 Age distributiOft in 0/00 • 1952-55. all countries, 
~ber of 8~le8 in ( ). 

&I.e a lee.ra ~ 4 2- 6 7 8 9 10 11 lL!.l 14 12 16 17 18 19 20 21 22 23 
lA (12) 1 2 12 54 62 86 166 128 112 122 40 30 39 34 54 27 19 9 2 .1 
lBI-C (56) 1 18 ll~ 143 198 148 59 82 72 48 52 13 12 18 8 7 6 2 1 S 
lDtE (39) 1 14 go 116 187 238 57 75 79 ]0 42 17 8 10 14 7 8 5 1 .1 
1F (12) 11 1l 67 12L.!!lU02 132 2Q ~ 48 26 11 14 11 1Z 12 4 2 .1 .1 
"lA-IF .3 13 75 85 142 158 76 III 92 56 66 24 15 20 19 21 13 8 3.3 .7 .05 

" lImOothed' .1 14 62 101 134 140 116 95 79 6] 50 39 3D 23 17 13 10 7 5 .2 .05 

The samples are taken during the summer half of the year, some two to 
eight months after spawning; thus cod shown in table as f,i. 3 years old are 
in fact 3 1/4 - 3 1/2 years old (ID-Gr.), 

Fig.l shows these frequencies in graphic for'n. The bottom curve (also 
smoothed) gives the age distribution for the Whole subarea. Up to the eighth 
year recruitment is stronger than mortality; from then on the strength of the 
age-groups decreases; mortality (including emigration) is stronger than re­
cruitment. Very few cod enter the fishery at ages 3 and 4, it is only from an 
age of 5 years that the cod are caught in appreciable numbers. The oldeSt cod 
in the samples are ;<3 years old; they are exceedingly few; none of the age­
groups older t~an 16 years yields more than 2~, 

The age distribution differs to some degree from subdivision to subdivisi­
on. In the northern subdivision, lA, recruitment is stronger than mortality 
right up to age 10, The recruitment over the a~es 4-8 is here much smaller 
than in the central and southern subdivisions; compertsating this the number of 
individuals of older ages are considerably higher. 

The age distribution in B+C and Di·E is very much alike with a steep recruit­
ment curve, I1ith peaks at 7 .. 8 years, and with a strong decline in numbers 
after that age, 'rhe curve of A~e distribution for the southernmost subdivision 
F is intermediate between A and B-Eo 

0,. ••• • 2/ 
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From the right declining parts of the curves a crude calculation of 
total mortality can be, madeo Crude ·only because it is not based on a follow'· • 
of the separate year-classes through the years, However the fact that the 
percentages used are means of 4 consecutive years of observations to some 
degree compensate:; this detfect. Using this crude method on the figures in tablE 
I (both the obs~rved (0,,0) "nd the smoothed (sm.) figures) from the 8th year 
we get the following mortality rates: 

15~ 
lOi­

I 

5 

8 _ .... - 10 _ 11 _ 1.2 - U - lla .. lr; - u') - 17 - 18 - 19 - 20 - 21 - 2:c! - 23 

52 +46 17 15 +18 6-. 30 +33 5 +11 ,\6 .18 38 86 86 
17 18 19 20 21 22 23 23 26 25 25 30 29 60 75 

Total Mort:.aJ.i by 
ca. 25% 
ca. 29% 

lA 

; 

iF 

lA-F 

It is obvious from the two lines of 
figures that the mortality increase. 
wi th increas ing age. It is to be 
noted that the mortality figures 
for the oldest age-groups in many 
cases are based on rather small 
numbers of specimens, and that they 
therefore vary very much. In fact 
minus figures for .mortality occur 
right up to the oldest ages. Whp' 
considering the figures for the . 
oldest years this must be borne:;' \ 
mind! and the increase in the mo..-) 
tality figures for these years 
might not be an established fact. 
If the mean mortality is calculated 
for each of the three 5-years 
periods the following rates of mor­
tality are found: 

5 years period obso sm. 

age 8/9 to 12/13 8 19 

" 13 /14 to 17/18 11 zit 

" 18/19 to 22/23 57 ltlt 1 ~"':I : 

< 

'yetl.YS 6 6 10 1Z 14 16 18 
all ages 25 29 

118. 1 •. Age distribution curves~ Cod. 
Sube.rea 1. all samples, years 
1952-55; with emoothed curve tor 
the whole subarea (trom Table 1). 

For the ages after the 13th yeal , 
when recruitment may be considered 
as completed, the following morta11 
ty rates are found: 

from observed figures: 34% 

" smoothed figures: 

A certain check on these mortality rates is possible by using those 
separate fisheries from which sufficient sampling has been carried out. 

For the Norwegian line fishery observations on age frequency are avail­
able for the years 1948-55' (Table B), From this table the following crude 
mortality rates are calculated from age 8 on for the years 1948-55 and for 
1952-55, this latter for direct comparison with the ICNAF material from' ·the 
same years: " j 

Age 

19'18-55 
1952-55 

8 - 9 - 10 - 11 - 12 - 1, - 1" - 15 - 16 - 17 - 18 - 19 - 20 - 21 -22 
24., 22 C 14 +13 11 33 47 25 "7 75 50 63 
19 +76 H 24 27 67 +10 +3 45 +31 62 75 50 
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The figures for 1948-)) show a smaller irregularity of the variations 
;ver the years than in the ICNAF material and in the Norwegian material for 
nly the years 1952-)). 

The average mortality rates over) years periods are given below for the 
Norwegian material; the corresponding figures for the ICNAF material are 
shown for comparison, 

~·to 12/13 
Hon.ay 19q8-55 Hon,ay 195k2> 1Cl1AF 1:/.22-" 

11 6 8 
13/H to 17/18 25 H 11 
18/19 to 21/22 q7 62 57 

.13/14 to 21/22 40 32 34 
all age. 29 22 25 

The Norwegian figures for 1948-)) show somewhat higher mortalities than 
the ICNAF figures; apart from ages 13/14 to 17/18 the difference is, however, 
not large. The Norwegian figures for 19)2-5) coincide very closely with 
those fOr all ICNAF countries for the same years. 

Another comparison can be made with the material from the Danish research 
-'1ssel "Dana" from the years 1952-)5. This material can be devided by sub­

.visiobs. The table below gives from age 8 the frequency percentages and 
'<he 'mortality rates calculated from them(based on Table A): 
. .f. 

• B 9 - 10 - 11 - 12 - 13 - 14 - 15 - 16 - 17 - 18 - 19 - 20 - 21 
l'r.% ~.9 7.0 12-5 13.3 1390 l~.O 5.0 305 3.4 3.6 5.0 3.q .2.3 ·1.01 _t . +2 "'9 +6 2 +7 64 30 3 +6 +39 27 .32 52 

• C Fr.~ 13.3 4.0 3.8 3.8 3.3 3.6 0.9 0.8 o.q 0.6 0.3 0·3 0.2 0.1 
II Mort.. 7D 5 0 13 +9 75 11 50 +50 50 0 33 50 
'E Fr,% ms 6·5 6.3 3.9 .1.0 2.9 1.3 1.4 1.2 1.1 0.7 0.4 0·3 0.2 
" Mort. 69 3 35 23 3 55 +8 14 8 36 q3 25 33 
Fr.% . 11.0 12.8 11.8 9.8 4.3 5.8 3.1 1.4 1.8 2.8 2.6 1.7 0.7 0.3 
Mart. +16 8 17 56 +35 47 55 +22 +56 7 35 59 57 

-FMort. 30 +16 12 2q +12 60 22 10 +26 H 28 37 48 
jn. 69 4 19 18 +3 65 2 32 +.21 43 22 29 42 

When these mortal! ty rates are calculated for the same periods of ages 
as for the above-treated samples the following results are found: 

Subdlviaioa A 
Ago 8/9 to 12f13 +18 

" 13114 to 17/18 10 

" 18/19 to 21/23 50 
n 131H to 21/23 31 

All Agea 14 

B·C D'E 
16 26 
27 21 
28 3q 
27 26 
23 26 

F 
6 
6 

55 
27 
19 

I3CIlE 
21 
2q 
3'-
27 
25 

.... F 
8 

16 
50 

.33 
25 

The agreement with the mortality rates for the ICNAF and Norwegian 
material is fairly good: 

'U'ea 1, Ages 
AF 1952-55 

Norwegian 1952-55 
''llo.oa" 1952-55 

8/9 to 12f13 
8 
6 
8 

13/H to 17/18 
11 
14 
16 

18/19 to 22/23 
57 
62 
50 
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131H to 22/23 
34 
32 
33 

All Agee 
25 
22 
25 

•• a " .. 4/ 

- 22 
0.3 
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All three series show an increqsed mortality with increasing age (cpr. 
also Fig • .<). The rather low "mortali ty" during the ages 8-12 is no doubt 
due to a considerable recruitment occurring during these years. If we con­
sider tbe recruitment as completed At age 13, we get for tbe three' series the 
following "true mortality" for the ages after the 13th year. 34, 32, 33. It 
must,·bowever, be borne in mind tbat tbese figures are not just mortality 
rates; they include cbanges caused by immigration and emigration. 

11g.2- Comparieon of mor\ality rates by age. of 
the rn!I.t.erie.J. from the Nol"ItI@gien line 
t18hery, the "D!lna" hook fishery, end 

. tram "all fis.heriea" by 101M countries 

1952-55. 
lA 

Tons,Round Fresb 1,364 
lB lC 

5'5',629 36,054 

It can be noted that the "Dana" 
material which includes data from 5' 
subdivisions show some variations 
between mort~lity from one subdiVi­
sion to another" In the northerlliost 
subdivision A there is no "mortality' 
for the ages 8/9 to 12/13, the fi.­
gure i 18 denoting an increase r for 
the next period the mortality 1s 
low only 10. To a somewhat lesser 
degree this holds good also for Sub­
div. F, where the mortality rates 
for these two periods are low, 6 and 
6, For these two subdivisions a'-~ 
the mean mortality for all the a, 
(older than 8) is lower than in t) , 

·central subdivisions, Mean A+F 16._" 
mean B~C~D.E 24,5" ,It might be 
that these differences are due to 
the variation in the intenSity of 
the fishery, Total landings were in 
195'1 distributed over the subdivi­
sions as follows~ 

10 
91,388 

lE 
6,5'26 

? 
66,088 

Total 
265',318 

The 66,088 not distributed by subdivisions were landed as follows: 

Faroes 
Iceland -
Norway 

, 
Iceland and the Faroes do not fish in A. When the Faroes and Iceland ~­

landings are distributed between B-F in prop0rtion to the abovecited tandings 
and the Norwegian landing between A-F in proportion to those Norwegian 
landings which are distributed by subdivisions, the following adjusted lan~,~ 
appear t 

lA 
Tons,. Round Fresh 2,098 

lC 
48,010 

1D 
120,,5'20 

lF 
10,54 7 

Total 
265',318 

The landings from lA are thus quite negligible compared to those from B, 
C and D, and some 5' times smaller than the landings from E and F. This is 
not due to a thinner stock in those areas of lA where cod fishery is carried 
out. The catch per unit of effort 15 not smaller in lA than in the other sub­
divisions: 

Norway, line fishery, tons per day fished 
1953 195'4 195'5' 

lA 7.8 6,7 7.0 
lB 6.2 6.7 8.3 
lC 7.6 8.4 8.5 
1D 7.4 8.4 8,~ 
lE 4.3 12.4 9. 
lF 6.0 10.6 7.7 

The very small landings from lA m',st therefore be due to the very small-; 
effort spent on cod fishery, this again i'ldicating that the cod stock there 
is nearly "virgin". and that f13hing mortality therefore only can account 

0<>000'/ 
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for a small part of the total mortality, 

. The mean mortall ty for all ages older than 8 is in lA 14 against in IB to 
-" 25'. ·Stipulating that the cod stock tn lA 1s virgin and living under the 

same conditions as in B-E, it means that fishing mortal1 ty in B-E would be 11. 
This figure can be compared with the 10% recaptures during the first year from 
Danish tagging experimentso 

The above mentioned mortalIties for the separate subdivisions are based 
oli the "Dana" material only. Wnen the material for "all countries" is sub­
divided by subdivisions the following figures appear: 

~A;-~B", .. C D~ E F\i--"B"<C",D",,E--,A>;-r:-F 
Ages 8/9 to 12/13 +19 :fT-12-- 8 12 3 

" 13/1lt "17/18 3 20 22 18 21 16 
" 18/19 "22/23 49 5'0 49 60 5·0 5'2 
" 13114 "22/23 26 33 34 36 34 32 

all ages 12 26 26 26 26 23 

These figures show about the same variations in mortality rates by sub­
divisions as the "DanaI! material; Figure 3 shows a comparison for l1a11 ages". 

ll0495 

--.j(NAF 
/ f..- - _. - - --)< - -:.:---"'-"'-c::_:-i 

Subd.cv. A B>C D'E F B-E AF 

Fi~.3 - MOr~lty ~tee for all ages by subdivi­
dons, !lnma" and ICNAF material. 

Whe~ as a. standard of mortality are 
taken the figures for subdivisions 
B, C, D and E, where the main fishery 
is carried out, we get the following 
surveY1: 

Age 8/9 to 22/23 
" 13/1lt " 22/23 

all countries 
26 
3lt 

II Dana" 
26 
28 

This gives for Wo Greenland cod 
a mortality rate of 26 for cod older 
than 8 years, and for cod older than 
13 years (recruitment completed) of 
28-340 

The mortality rates discussed in the preceding pages are all calculated 
just from the differences between strength of age-groups in samples from 

series of years. This method is- as already mentioned - a rather crude 
..• ne. As a more refined method is generally considered the calculation of 
the total number fished of each age-group per fishing unit, and the calcu­

tion of the difference in strength of the same class from one year to 

~~. • 
For the Norwegian line fishery samples as well as statistical data on 

efforts are available for a series of years; thus this fishery can be used . 
for a more refined calculationo 

No.of Tons of Cod Mean Me!lll-Weight N06 of indi- TODS Lamed NOQot Individuals 
Days Eound Fresh Length of Cod of Cod viduale per 1 day's Landed per 

=",...-=F""is:-::b7ed"----"c.u"'!e!t_t..~_._ip. £m_· ___ .t~Q..~ __ ~m_t. ____ _'f"i.~.!Y • .l.--"'1-''''''''y,..'.;.=F:_'i'''.he='YL-
1952 3,226 15,158 76 3,600 5,l22,OOO 5.90 1,650 
1953 2,250 15,898 7l 3,050 5.212,000 7.05 2,313 
1950 2,005 18.538 74 3,300 5.618,000 7.71 2,336 
1955 2,100 17.093 74 3.300 5.180.000 8.14 2,'167 

In table C are shown a calculation of the number of individuals caught 
per 1 day's fishing based on the figures in the table above, and on the age 
distribution in the samples. 

The table gIves the following mean figures for recruitment and mortality 
om age 8: 

ABe 8 - 9 - 10 - 11 - 12 - 13 - 14 - 15 - 16 - 17 - 18 - 19 - 20 - '21 - 22 
Mor~. ~ 51 +7 ,., 22 24 25 (2'1) 16 45 37 29 ;- 2 88 I 33) 

00 (I. (I 6/ 
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It appears from tlw tnb 1~:: tha: 1 _f,h t np to thf"! 11 th year recrul trnent i~ 
stronger than mort'-Ill t}~: irU'tl that ,1 1'(> lind onwlrds ~ gradual increase of tht:r­
mortal1 ty rate is fonnd" 

When mean mortal t ty Is calcul.rt ~,ed for the same periods of ages as for 
the preceding cases the following figures appear:l 

Age 8/9 to lZ/lg 
" 1~/14 " 17/1 
" 1 /19 " dl/22 
" 8/9 " 21/22 
" 13/14 " dl,la 

lior", line 
~3 
30 
31 
19 
34 

fishery "Dana" B+C 
4 

22 
37 
18 
30 

For comparison are shown the c0rresponding figures for the samples of the 
experimental "Dana" fishery in B-C, La,. the subdivisions where also the main 
Norwegian fishery and s3'T1pl:lng rtre (':ilrrled out. The rates calculated from-lhl!!.e. 
two different kinds of material and In two different ways are fairly close to 
one another, especially for the t;/O last series of figures comprising the 
ages from 8 years and fro'll 13 years Rnd upwards 0 

Comparing these "refined" figure, for the Norwegian line fishery with 
crude figures we get the f"Howing s'lrvey' 

Crude calculation for refined calculation 
Subdivision 11 all countries" "Dana" Norway line fishery 
BCDE 8-23 years 26 ?6 

II 19~23 " 34 ~8 
A-F .;.23 " 17 22 22 

n 13-23 " 26 30 33 

~ ," 

This gives for the Wo Greenland cod stock a mortality of fro'll 17-26 for 
all ages from 8 and upwards and from ~6-33 for all ages from 13 and upwards. 

The mortality is rather low compared to that found for some other cod 
stocks. This is of course due to the rather slow growth of the Greenland cod, 
and to the fact (connected with slow growth) that the fisher y is carried out 
on a comparatively large number of age groups. 

Only few cod samples have been reported to the Commission from the othe­
subareas; these by France, Portugal and Spain. From these the following morr­
ta11ty rates are calculated: 

Ago. 
1952.l'roach 
1955. Port.. ...... 

'. Mor\!LlUy 

~~iv~i~_?l_i§2'lJ..h~~ Labrado!:) 
3 - ~ - 5 - 6 - 7 - 8 - 9 - 10 - 11 - 12 - 13 - I. - 15 - 16 

0.6 6.1 20.~ 2~.2 21.1 12.1 6.4 3.1 2.4 1.1 0.8 0.9 0.6 0.2 
0.8 2.0 7.2 10.8 15.3 19.7 11.2 17.3 1l.6 1.6 2.0 o.~ 
0.7 ~.1 13.8 17.5 18.2 15.9 8.8 10.2 7.0 1.' 1.~ 0.7 0.3 0.1 

+'186 +237 +27 +~ -13 -~5 +16 -31 -80 0 -50 -57 -67 

~bdl ~i~ .. JL.r_30.,..J!. (Q.!!¥ld~~_of' llewfot.l!l2-1-~A) 
Ago. 3 - ~ - 5 6 - 7 - 8 - 9 - 10 - II - 12 - 13 
1953.5~.55.Sp. 5.0 18.0 21.3 23.0 16.3 7.3 3.3 1.7 2.3 1.3 0.3 

14 - 15 
o 0.3 

! _t.o.l1\y +260 +18 +8 -29 -56 -55 -48 +35 -43 -77 1 

'.~ 

For the old ages (14+) the mortal t ty 1s not ca).culated OWing to the very 
scarce rnaterialo 

Although one can not rely too much on these mortality rates based on 90 
very few samples, 1 t 1s perhaps worth noting th'tt tlley differ considerably' 
from those for Su.barea 1" ThG fishery in Subl1i-eas d and 3 1s based on a 
smaller number of' age·~groups and on Y<Junger a.r~e~groups than Is the case 1n P~~l: 
area 1. Therefor~ the mort-ali tl' rate. are cL'nsiderably higher. Mortal! ty 
overrates rect'u~tment at Q younr:er Ilee; in Subarea 1 from age 8-9, in Subarea 
2 from age 7=8 11 ar -1 -1 .. : .3 .fr'~·m~ ·1r;e (-., .'7,. The mean mortality for the series of 
ages after th~ agE : ... (1·~H mer .;:r:. ...y ove.:r<:ttes recruitment is as ·follows: 
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Subarea 
" 
" 

1 (age 
2 (age 
3 (age 

8/9 
7/8 
6/7 

When the same ages 
Subarea 1 (age 8/9 

" 2 ( II 

" 3 ( " 

to 22/23) 
to 15/16 
to 1;</13) 

are compared 
- 12/13) 

" ) 
" ) 

ca <16 
36 
39 

the difference 
6 

28 
38 

of course 1~ larger: 

The big difference in mortality rates between the cod of W. Green­
land and that of the Grand Bank is no doubt connected with the much slower 
growth in W. Greenland. The Labrador cod is even more slowgrowing 'than the 
W. Greenland cod (see ICNAF Serial No. 429). One should therefore expect its 
mortality rates to be lower and the older ages-group to playa bigger role ' 
than in W. Greenland. This Is, however, not so. 'The Labrador cod in fact holda 
a position intermediate between the stocks of W. Greenland and the Grand Bank. 
The explanation of this inconsistency may well be that considerable emigra­
tion takes place from the Labrador area, nossibly to the Newfoundland area. 
In this connection it should be borne in mind that the term "mortality" as 
used here and elsewhere (in fisheries literature) is rather misleading. 'It 
is not a rate of mortality, but just a rate of change, decrease, this decrea­
'q being caused partly by mortality (natural and fishery) partly by em i-

ation, or counteracted by immigration. When using the so called refined 
'alculation, including the number of individuals caught per unit of effort, 
e further make the mortality rates dependent on such irrelevant factors as 

change from year to year in fishing effectivity (in gears, vessels, experi­
ence) or in the conditions for fishing, f.l. winds" ice. 

Mortality rate, in the way it is calculated, is not an unchanging 
qual1 ty of a certain stock of fish, not even over a very short, period of 
years; it is depending on a mixture of certain charac~teristics of that stock 
and changing outside factors working on the stock. The refined calculation 
of' mortali ty for the riorwegian line fishery (Table C) shows to what a degree 
such mortality figures can change from one year to another, 

Ages 
195'2/5'3 
195'315"+ 
195"+/5'5' 

10/U to 13/14 
3 

18 
29 

, This gradual, but strong, increase of mortality rate during 195'2 to 
L95'5', can hardly be attributed to the stock of cod itself, or to changes of 
T.he conditions for its living during these years. There is, however, some 

ason to connect it with changes in the efficiency of the fishing. During 
.flese years the fishery by floating lines became more and more developed, 
and the yield in tons and number of individuals caught per I day fishing 
increased considerably. 

195'2 
195'3 
195"+ 
195'5' 

6.0 
7.1 
7.7 
8.1 

tons or 
tons or 
tons or 
tons or 

1650 
2313 
235'2 
2472 

indo 
indo 
indo 
indo 

Total mortality for the W. Greenland cod older than 8 years is around 25'%. ) 
From tagging experiments a percentage of ca la.' is reported for the first year. 
Owing to the amount of recaptures this figure is too low; considerations (see 
Ser. No. 439) have led to a figure of 20.' as a more true one. If we take the 
mean of these two figures 15%, the Total Mortality for W. Greenland cod can 
be devided as follows, Natural Mortality la.', Fishing Mortality 15'%. 

ss 
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The following conclusive remarks are made as an attempt to 
show - based on the mortality rates fOlmd for Subarea 1 cod - the effects 
on the landings which could be expected from an increase of age of first 
capture. 

The youngest age-·group now of some importance to the cod fish­
ery on the W. Greenland banks is the V-Gr. 

Table D shows the calculations of the effects on landings from 
an increase of age of first capture from age 5 to age 70 The calcula­
tions are following the lines of the example given in "Report of the ad 
hoc Committee established at the ltth Heeting of the Permanent Commission" 
p.13. 

In W. Greenland waters recruitment is still strong for ages 5 
to 8, in cases even for older ages. Therefore "natural mortality" 
(recruitment minus natural mortality) is positive for a few years after 
age 5, and small only for still SOme years. 

For the ages 5, 6 and 7 "natural mortality" is, using the 
figures for age distribution, estimated to +115, +105, and +25 respect- '," 
ively. For the older a~es two methods have been used: one (a) a fixed, ~ 
natural mortality of l~ for all following ages, and another gliding 
scale with increasing natural mortality for the older ages.. Fishing 
mortality is fixed at 15% for all ages, which gives with the 10% of 
natural mortality of the fixed scale and with the mean of the rates of 
mortality of the gliding scale a total mortality of 25%. 

The calculations give the following yields from 1000 fish at 
age 5 + recruits from older ages. The detailed calculations for "start­
ing fishery at age 6 and 8" are not shown in the main table: 

!:'artality Scale Q!ldlng !~~ 
Catch Nooof Cod. '-';eight. KB!:~ Ind..Weight No.of Cod Weight ~~. Ind.Welgbt 

Start.Fiah at age 5 3.264 12,97lf 4.0 2.929 11.255 3.8 .. 6 2.986 11,832 
• 7 3.327 1!f.2tfO '.3 2.930 12,201 4.2 
• B 2.Z1l 12.00~ 

l1!1cru.ee age 5 to " 63 1,266 1 946 
• • • % 9 B 

By delaying fishery to start at age 7 an increase in yield of .~ 

( 

8-9% is calculated. The gliding and the fixed scale for natural mor­
tality give very much the same percentage increase but the catch figures 
are a little higher ~or the gliding than for the fixed scale. Delaying 
fishery even more, to age 8, will give no further gain. 

THE END 
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TAm.E A - Cod~ Subarea]" AlJe distribut,\c-n 'n f,,'''~uency percent.agefl from samples reported to ICNAF 1952-55. 
The figures behind name of country dJ!'oote number of sampleso(The Danish smnples from the Godthaab 
Fjord area. excluded). 

AS!, year. J 4--Tl.j(--='i=~~C-::9:=j9:lil:.--i~. __ !L!.4--.!2..16--il 18 19 20 21 22 23 
1J ·OS2-Do...-erk(4) 0.3 0.5: 2 6 5 10 28 , 9 9 5 1 1 8 3 12 0.2 

• Borwa;y(3) 0.41 1 5 • 15 )' ~ p 6 6 1 6 2 7 0.3 0.5 0.2 0.1 
"953 De-.rl«2) : 1 2 ; J R j'I 5 12 • 1 OS 10 2 9 1 D,S 

i:~~ ~~~); ~2_.~ .. _!~ __ "~_~~._~_.]~J_3 ~_ ~~2 6 ~.2 ~., ~ 1 0,1 
lA-1952/,5#i-m 0.1 0.2 _!,2 __ 5,~_.-,-,_~.!,-!6 ... _Ec!LU,Z..b1-"L'.d..1,9 3~3-4 5.42.71.90.90.20.1 
lll>C-1952-Ile ........ k 7) 3 43 8 22 4 2 1 ). j 0.9 0.6 0.1 1 0.1 D •• 0.1 

ft !celBnd(2) 002 '4 51 11 21 ~ 2 II 11 1 0.5 0 •. 3 OS 002 0.2 0·5 
" 1/01"W&y(2) 0.3 0,5 3 8 11 36 7 4 9 2 13 0.1 1 0.4 

19,) _k(12) 0.8 1 56 • 11 3 2 10 2 1 0 8 0.1 0.1 2 0.6 
, l/orwa1(1) 0.9 19 5 10 5 9 29 6 4 3 0.6 2 3 2 0.9 0.1 
ff Portuga.l(l) 1 7 38 11 11 B 7 6 2 2 1 2 0 1 1 0.6 0-3 0.1 

19S4 Demerk(8) 9 2 12 60 J 7 1 2 1 0.3 0.3 0 0·3 0 0.2 0 0.3 
" Ioelend(l) 3 3 18 62 6 5 1 0,5 2 0.1 0.1 
11 tforwe.y(~) 001 3 26 'I 10 6 H 18 6 4 If 005 ~ 2 1.2 0 0.1 

1955 Demerk(11) 1.6 17 1 8 .35 4 5 2 5 12 2 3 0.3 0.2 0 .. 6 0.6 0.4 0.2 
" I/orway(j) 0.6 o.S 8 36 8 9 6 7 1'/ 2 1 0.1 0.2 0,5 0.2 0.7 0.1 
"Port-,,(4) .... _5 .J ___ ~_ .. ~5 __ ..• ~ .. .lL 13.n .. L . .1.Q_X_.Q",B .0,9_0,, __ ~ 0".4c-:::-;-_ 

lli>C-19,2/S, Moan 0.1 1.8 l!",) .l.4.'-'-19Jl .. ~4:L 5.9 8. 21.? .. ,.'!& ... :;,.~ . .l 3-1-'" .l,~_.9.8 0.1 0.6 0.2 g.l 0.1 
W>E-1952-De"""'-lit(4) 0.8 16 I 4 41 8 '1 12 2 2 2 :. 1 2 2 2 0.1 0.1 

, Icols.nd(l) 1 45 8 35 3 1 '1 0.5 0 .. 1 0.1" 1 0.1 0.3 0.1 
1953 llennBrk(5) 2 3 29 5 35 4 3 12 1 2 0,61 1,5 2 0.40.2 

ff lcelend(l) 0.10 1 110 10 .36 :\ 3 5 Dolt 0.2 'J 2 001 O~7 0.1 0.1 
" Norwa;y(l) 1 5 5 8 • 6 29 5 1 L' 1 4 7 3 5 3 

',,, Por\ugal(3) 0.3 2 10 3 14 .1 12 32 3 4 2 1 5 1 2 1.4 0.6 0.2 
1954 JJenmark(9) 7 7 6 .. 5 16 2 1 8 0.6 , 0.- 0.2 0.1 0.8 0 •• 0.3. 

" -"0.(1) 3 7 112 .7 11 15 2 3 0 •• 
1955 De"""",k(7) 2 11 1'3 8 3" 2 U 0.5 1 5 2.', 1 1.0 0.2 0.1 0.7 0.6 
" Icolend(l) 3 t6 10 44 3 11 5 2 6 0 5 os 
• Na..way(3) 2 4 8 37 7 14 5 7 12 2 1 0.7 0.6 1 1 0.3 
"Portu 1 ~_ g ... _~ .. ? ___ .5.! __ ~ 13_ .? __ ._.J~~_J.~-!'~_Q~.L9.':.1 Q.QJ_~~L_ O~q 0.2 0".2,-::--:--_ 

.D>E-l Moen 0.1 1.4 .0 ',,§_gl.cUJ,,!L.l,] ,.7,,2 _7,J_3.0 4.2 ':1-9.81,9 ~.4 0.7 0.8 0';; 0.1 0.1 

.1'-1952 JJenmark(2 2 23 12 Jl 17 2 6 6 4 3 4 3 4 1 0.5 
1953 De"""",k(l) 7 J 8 34 6 10 6 OS j 8 6 5 2 

" U.K.(l) on7~3 14 lf1 11 8 7 2 1 (\:2 1 0,,8 0.4 0.1.j 0.20.40.1 
195' Denmork(l) 5 11 2 31 0.1 36 1 1 4 2 0.2 0.2 0 0.20 0.1 0.2 0,2 
1955 Denmnrk(6) 3 20 13 3 24 0.3 21 2 1 7 0 5 2 0.1 0.2 0.9 0.9 
"U.K.(l) 3 18 _lQ _ _ 5 __ .E!! __ _ ~ __ 2~ _§ ______ ~ .. _~L -,-,+-, 

1"-1952112 Moen 1.2-...2:.3 6~Z !.2,l,J~.;uo,2_!J.dL9'0-i,L~,fL2, ~_1.1 1~9_k1_1.2 0.4 0.2 0.1 0.1 
/,-F 1952/5:; "'eon 0.1 1.3 7'2 8.5 14.2 li.!!,_7,Al}..:!J .J .. L5.6 6 ... 1L? 4 L 2.LbJ_ 2.1 1.10.8 0.3 0.1 0.1 

, I 

~ "B - Codr Subarea 1; Age distribution in rreg\l~ncy percenta[;t!8 in Sfllples fran Norwegian Line fishery. 
1948-51 aft.er ICES, Ann, BioI. ;]QI)2-)S' after ICllAF, Acm.~ Proc. 

~. ~~ 3 4 f --r--§ ,=-~-"FIF-i; --N' '~ _~; II ,~:8 19 20 21 22 23 

1949 1 2 'I 18 7 5 8 2 3 16 8 20 1 2 1 1 0.2 0.1 
1950 2 10 8 12 29 6 , 3 1 2 8 5 10 1 1 , 0.2 0.1 
1951 2 6 1 11 30 10 .5 5 1 3 9 2 5 1 0.2 0.2 0.1 0.1 
1952 1 1 6 5 12 38 10 6 5 0 2 8 2 5 1 0.5 0.4 
1953 1 18 5 9 S 9 ?9 6 5 4 1 2 3 1 1 0.2 
1954 0.2 1 28 5 11 6 10 23 5 J 3 0.5 1 2 1 
19\,5 1._' _1 __ "O_~ •• 8_)9 __ , .. 5_-2 .. J5_._3_2 __ L.Qd\hL-.-;:-;:-:--::-::::-_ 

"'" 1948/:;5 0.4 2~3,.§".3 10·3.1..),.9 !9.-5"!'hlL_.8,4_ 8.4_2,~_~",J .. 2.Ll,~2,0 • .l.J.9.8 0.2 0.1 0.03 
.... 1352/5:; 0.8 2.J3..l0.0 1~AL9"Q..li .. 8 13,5 10.3 7.5....?",,_ •• 8 2.9 1.6 2.1_9.8 0.:."2:7-0,,,.1~ __ 
\BEE C - Codo Subarea 1. Norwegian Long Line Fishery, Number of indilTidue..ls cauBht. per 1 day's fishingo 

":e"G"r", __________ ,--Ii,,,..:-Z_,8-:2_:-}O-'t'-!2°i)14-,\'-:1'6' 17 1!Ll2 20 21 22 23 
'52 '8 21 102 74 201 626 157 102 87 0 26 129 23 86 3 .3 2 0 c 
'53 23419 117 210 117 209 673 139 IJ7 93 29 .7 70 23 23 5 0 0 0 
'5' 5 68 650 109 232 128 225 534 107 10 58 12 33 '1 28 28 0 2 0 
''' __ -'9..39...170 -._;m 2!!5_ 118 150 357._ 2'!_32._E2_-,-5 _-,7 __ 10"--2.5-,,10,,--,2~-,0,-

Percentage "morta.Ht.y": (00 is disregarded) 
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