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Reeruitment and Mortallty of the Marketable
Stock of Cod in W, Greenland Waters.

by Brik M., Poulsen

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
ottertrawl as well as by varlous kind of hook and line fishlng.

Most of the countries fishing in the subarea have, 1n accordance with the
ICNAF research programs, reported data of the samples of their fisherles to
ICNAF (ICNAF papers Ser. No. 426). For some countries sample data are availa-
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
Iior to 19?2 is used, the data are taken from reports published by ICES
.dmm. Blol.).

Table 1 gives for all samples by all nations, years 1952-55, (see Table A),
" the average fraquency per mille for each age-group (number of sasmples In-
bracketgs; numbers of individuals are not stated (the total number of speci.
mens amounts to around 50.000):

Table 1. Cod, Subdres 1. Age distribution in %/oo, 1952-55, mll countries,
aumber of samples in { B

Age, yeors 1 4 5 6 7 8 9 10 11 12 13 iy 15 16 17 18 19 20 21 22 23
14 {12) 1 2 12 55 62 86 166128112122 40 30 39 3 5% 27 19 9 2 A
1B+C (56) 118 113143198148 59 92 72 48 52 13 12 18 B8 7 6 2 1 5
Mk (39) 114 90116187238 57 75 79 3P 42 17 8 10 1 7 8 5 1 2
1r (1) 19 9% 67127182102 132 90 32 48 26 11 14 19 17 12 4 2 2 ]
1A-1F .313 75 85182158 76 111 92 56 66 24 15 20 19 21 13 B 3.3.7 .08
Y smoothed' .1 14 62 101 134140116 95 79 63 50 39 30 23 17 13 10 7?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 /% - 3 1/2 years old (III-Gr.). o

Fig.l shows these frequencles in graphic forn. The bottom curve (also
smoothed) glves the age distribution for the whole subarea. Up to the eighth
year recrultment is stronger than mortality; from then on the strength of the
age-groups decreases; mortallity (including emigration) is stronger than re-
eruitment. 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 appreclable numbers. The oldest cod
in the gamples are 23 years old; they are exceedingly few; none of the age-
groups older than 16 years yields more than 2%.

The age distribution differs to some degree from subdivislon to subdivisi-
on, In the northern subdivision, 1A, recruitment is stronger than mortality
right up to age 10. The recruitment over the ages 4-8 is here much smaller
than in the central and southern subdivisions; compensating thls the number of
individuals of older sges are considerably higher.

The age distribution in B+C and D+E is very much allke with a steep recruit-
ment curve, with peaks at 7-8 years, and with a strong decline in numbers
after that age. The curve of age distribution for the southernmost subdivision
F 13 intermediate between A and B-E.
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same yearsi

C 1952-5% 39 476 14 2y 27 67 410 43 45 +31 62 75 50

coolana s

i l,-“_-;' [}

From the right declining parts of the curves a crude calculation of
total mortality can be made. 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 compensates this deffect. Using this crude method on the flgures in table
1 (both the observed {ohe) and the smoothed (sm.) figures) from the Bth year
we get the following mortality rates:

Age B_"-.10-11-12 13- 1815 - 16 -17-16-19-20 - 21 - 22 - 23 Total Mortality
- Morb.obs 52 #46 17 35 18 64 30 33 0§ 411 3% 3B 38 8 86 ca. 25%
Mort.sm. 17 18 19 20 2 22 23 23 2% 25 25 3 29 60 75 ea. 29%

15

It 1is obvious from the two 1lines of
figures that the mortality increase:
with increasing age. It 1s to be
noted that the mortality figures
for the oldest age-groups in many
cases are based on rather small
numbers of speclimens, and that they
therefore vary very much. In fact
minus figures for mortality ocecur
right up to the oldest ages. Whe"
considering the figures for the
oldest years this must be borne i ?
mind, and the increase in the mo._/
tali%y figures for these years
might not be an established fact.
If the mean mortality is calculated
for each of the three S-years T
periods the following rates of mor-
tallity are found:

5 yearé period obs. SM.
age 8/9 te 12/13 8 19

" 13 /1% to 17/18 11 LI

" 18/19 to 22/23 57 - Wb L.

t 11 m all ages 25 29 -

vewEi B0 12 M 16 18 D

Fig. 1. -Age dlstribution curves. Cod. For the ages after the 13th yea:,
Subarea 1, all samples, yemrs when recrultment may be considered
1952-55; with smoothed curve for as completed, the followlng mortall
the whole subarea (from Teble 1). ty rateg are found: o

from observed figures: 3%
"  gsmoothed figures: 3#%‘:

A certaln check on these mortality rates 1s possible by uslng those
separate fisheries from which sufficlent sampling has been carried out.

For the Norwegian line fishery observations on age frequency are avall-
able for the years 1948-5% {Table B). From this table the followlng 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 materlal from the

1
Age B_-9-10-321-12-13-148-15-16-17-18-19 -20-21 -22 i
194855 24 43 22 0 1y 413 31 33 §7 25 w7 75 50 63

NN 74
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The figures for 1948-55 show a smaller irregularity of the variations
“ver the years than in the ICNAF material and in the Norweglan material for
nly the years 1952.55,

" The average mortality rates over 5 years perlods are pgiven below for the
Norweglan material; the corresponding figures for the ICNAF material are
shown for comparisons:

& Norway 1948-55 Horway 1952-55 ICRAF 1952-
%%_to 12/13 11 6 B
13/14 to 17/18 25 14 11
18/19 to 21/22 47 62 57
13/14 to 21/22 50 32 34
all ages 29 22 25

The Norweglan filgures for 1948-55 show somewhat higher mortalitiss than
the ICNAF flgures; apart from ages 13/14% to 17/18 the difference is, however,
not large. The Norwegian figures for 1952-55 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
~aggsel “Dana" from the years 1952-55. This material can be devided by sub-
visiohs. The table below gives from age 8 the frequency percentages and
# <he mortality rates calculated from them(based on Table A):

£

B - 9 - 10 - 1 - 12 - 13 - 1§ - 15 -~ 16 - 17 _ B - 19 - 20 - 21 - 22
% 6.9 7.0 12.5 13.3 13«0 1.0 50 3.5 314 36 50 3.4 .2.3 1.4 0.3
Mort. +2 +79 +6& 2 7 64 30 3 +6  +39 27 .
+C Fr.% 13.3 4.0 3.8 3.8 3.3 .6 0.9 0.8 0.4 0.6 0.3 0.3 0.2 0.1

32 52 73

Mort, 70 5 0 13 +9 75 1 50 0 50 0 33 50

+E Fr.% 20.5 6.5 6.3 3.9 3.0 2.9 1.3 1.4 1.2 1.1 0.7 0.4 0.3 Q.2

Mort. &8 3 35 23 3 55 +8 14 8 36 43 25 33
Fr.% - 11.0° 12,8 11.8 9.8 4.3 5.8 3.1 1.4 1B 28 26 1.7 0.7 0.3 0.l
Mart. 416 8 17 56 +35 47 55 422 4356 7 35 59 57 67
-F Mart. 30 +16 12 2y +12 (5] 22 10 +26 1y 28 37 48 70
irt. 69 4 19 18 +3 65 2 32 +21 43 22 29 4z
N

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

Subdivision A B+C DE F BCHE A-F
Age 8/9 to 12/13 +18 16 2 6 21 8
" 13/1% to 17/18 10 27 2L I3 L) 16
% 18/19 to 21/23 50 28 3% 55 3. 50
" 1314 to 21/23 3N 27 26 27 27 .33
A1l Agea 14 23 26 19 25 25

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

aTea 1, Ages  8/9 to 12/13 13/14 to 17/18  18/19 to 22/23 1314 to 22/23 ALl Ages

AF 1952-55 8 11 57 3y 25
Norwegian 1952-55 6 14 62 32 22
"Dana" 1952-55 8 16 50 13 25

ds o000 1+/
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A11 three series show an inereased mortality with increasing age {(epr.
also Fig. 2). The rather low "mortality" during the ages 8-12 is no doubt
due to a considerable recruitment occurring during these years. If we con-
sidet the recrultment as completed at age 13, we get for the three' serles the
following "true mortality® for the ages after the 13th year: ™, 32, 33. It
must, however, be borne in mind that these figures are not Just moréality
rates; they include changes caused by immigration and emigration.

It can be noted that the "Dana'

28 . material which includes data from §
—o—a JCNAF i - subdivisions show some variations’
x—-xNotway batwean mortality from one subdivi.

sion to another. In the northermost
subdivigion A there iz no "mortallty'
for the ages 8/9 to 12/13, the fi-
Tr : gure 4+ 18 denoting an increasej for

Le-—0 “Dane’ o4
/

‘4@ the nex% period the mortality 1s
- low only 10, To a scmewhat lesger
giﬁi degree this holds good also for Sub-
] [ ® ; div. F, where the mortallty rates

for these two periods are low, 6 and
6. For these two subdlivisions al--
1T 1 the mean mertality for all the a,

{older than 8) is lower than in t)*

L ! T 1 1- ‘central subdivisions: Mean A+«F 16._.,
Age 8% T Bos s T s mean BsCaD+E 24.5. .It might be
that these differences are due to
Fig.2- Comparison of mortalily rates by ages of the variation in the 1nte:sity gf
th°h"“°ﬂ;'l :;;’n" :h: i:r::‘s;m line | the fishery. Total landings were in
fishery, the g shery, an 1955 distributed over the subdivi-
. from "mll fisherjes" by ICHAF countries sions as follows:

1952-55. .
1A 1B 1C 1D 1E 1F ? Total
Tons,Round Fresh 1,36% 55,629 36,054 91,388 6,526 8,269 66,088 265,318

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

Faroes - 35,811
Iceland - 9,180
Norway - 21,097

4
Iceland and the Faroes do not fish in A. When the Farces and Iceland -
landings are distributed between B-F in propnrtion to the abovecited landinesg
and the Norweglan landing between A-F in proportion to those Norwegian
landings which are distributed by subdivisions, the following adjusted lanum.ig

appeart
1a iB ic 1D 18 1F Total
Tons, Round Fresh 2,098 72,956 48,010 120,520 11,187 10,547 265,318 .

The landings from 1A are thus quite negiigible 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 1A where cod fisliery 1s carriled
gut. The catch per unit of effort is not smaller in 1A than in the other sub-
ivisions: ‘ .

Norway, line fishery,; tons per day fished
1953 1954 1955

14 7.8 6.7 7.0
1B 6.2 6.7 8.3
1C 7.6 8.4 8.5
1 7ol 8.4 &g
1E 4.3 124 9,

1F 6.0 10.6 7.7

The very small landings from 1A must therefore be due to the very small™:
effort spent on cod fishery, this dgain indicating that the cod stock thers
is nearly "virgin", and that fizhing mertality therefore only can account

.DDBQDE/
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for a small part of Lthe total mortality.

" The mean mortallty for all ages clder than 8 is in 1A 14 against in 1B to
-& 25. "Stipulating that the cod stock in 1A is virgin and living under the '
same conditions as in B-E, it means that flshing mortality in B-E would be 11.
This figure can be compared with the 10% recaptures during the first year from
Danlsh tagging experiments,

The above mentioned mortalities for the separate subdivisions are based
ori the “"Dana" material only. Wnhen the material for "all countries" is sub-
divided by subdlvislions the following figures appear:

o : A__BiC  D+E F__BCDE A-F

Ages 8/9 to 12/13 +19 iz 12 8 iz 3
v 13/14 v 17/1 3 20 22 18 21 16
" 18/19 " 22/23 Lo 50 hg 4D 50 52
"1/l o 22/23 0 26 33 ™ 36 I 32

all ages 12 26 26 26 26 23

These figures show about the same variations in mortality rates by sub-
divisions as the "Dana" material; Figure 3 shows a comparison for "all ages*.

zg_ﬂ]lages i When, as a standard of mortality are
o~ "Dana® taken the figures for subdivisions
: ’ B, C, D and E, where the main fishery
- e ——x JCNAF - 7 i1s carried out, we get the following
P '""\:""/*~~—..~ surveys B
20 . ~ all countrles "Dana"
v Age 8/9 to 22/23 26 26
| X | o1y v 22/23 34 28
\ This gives for W. Greenland cod

i i 1 A
v -E F a mortality rate of 26 for cod older
Subdiv. A BiC DhE F B A than 8 years, and for cod older than
18 years (recruitment completed) of
Fig.3 ~ Mortality rates for all sges by subdivi- 2 _,3[h
slons, "Dana" and ICHAF material.

The mortality rates discussed in the preceding pages are all calculated
Just from the differences between strength of age-groups in samples from
- gerles of years., This method is- as already mentioned - a rather crude
--nNee 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-
tign of the difference in strength of the same class from one yvear to
40 er .

For the Norwegian line fishery samples as well as statistical data on
efforts are avallable for a series of years; thus this fishery can be used
for a more refined calculation.

Horwegisn Line Flahery

Yeer No.of 'Tons of Cod Mean Mean Weight No. of indi- Tons Landed No.of Individuals
Deys Found Fresh Lepgth of Cod  of Cod vidusals per 1 day's landed per
Fighed  Caught in om. in Grams cmught fiehery 1 day's Fishery

1952 3,226 15,158 76 3,600 5,322,000 5.94 1,650

1953 2,254 15,898 73 3.050 5,212,000 7.05 2,313

1954 2,405 18,538 T+ 3,300 5,618,000 7.1 2,336

1955 2,100 17.093 T4 3,300 5,180,000 8.1y 2,467

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

The tgble glves the following mean figures for recruitment and mortality
om age 8:

Agg 8 -9 - 10 - 11 - 12 - 13 - 18§ -~ 1§ - 16 - 17 - 18 - 19 - 20 -1 - 22
Mort. +51 47 1 22 2y 2y (27) 16 us 37 29 +2 a8 { 33)

Doﬂlne/
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It appears f{rom the

stronger than mortnlity:

s Do

table tha* r.ght np Lo the 1lth year recruiltment I:
Irem that ave and onwards a gradual increase of the-

mortality rate is [ound.

When mean mortality is calculated for the same periods of ages as for
the preceding cases the following firures appear:

Worw. line fishery "Dana" BaC
Age 8/9 to 12,1 L3 L
To13/1% v 1771 30 22
no18/19 M 2122 il 37
" 8/9 wo21/22 19 18
o133/l Y 21722 pie 30

For comparlson are shown the corregponding figures for the samples of the
experlimental "Dana" fishery in B-C, i.e. the subdivisions where also the main
Norweglan fishery and sampling are carried ocut. The rates calculated fromthese
two different kinds of material and in two different ways are fairly close to
one another, especlally for the two last series of figures comprising the
ages from 8 years and from 13 years and upwards.

Comparing these "refined" fipgures for the Norwegian line [ishery with
crude flgures we get the fo1llowlng survey:

-
e

]

?

Crude calculation for refined calculation

Subdivision

"all countries® "Dana" Norway line fishery
BCDE B-23 years 26 26
" 18;23 i h 28
A-F -n23 " 1? 22 22
* 13-23 M 26 jo 33

' This gives for the W. Greenland cod stock a mortality of from 17-26 for
all ages from 8 and upwards and from 26-33 for all ages from 13 and upwards.

The mortality 1s rather low compared to that found for some other cod
stocks. This 1s of course due to the rather slow growth of the Greenland cod,
and to the fact (connected with slow growth) that the fishery 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 moOr . .
tallity rates are calculated: .

Subdivision 27 (Southern Labrador)

Ages 3 -4 - § - 6 - 7 -89 210 -11 ~12-13-14- 1§ - 16 —
1952, French 0.6 6.1 20.4 24,2 21.1 12,1 6.4 3.1 2.8 1.1 0.8 0.9 0.6 0.2
1955, Port. o8 2.0 7.2 10.8 15.3 19.7 11.2 17.3 1l.6 1.6 2.0 Q.4
Meezy 0.7 4.1 13.8 17.5 18.2 15.9 8.8 10.2 7.0 1l.% 1.4 0.7 0.3 0.1
., Mortality +4B6 +237 427 44 =13 -45 16 -31 -BO O 50 -57 67
Subdivision 3L, 30, W (Grand Bank of Newfoundland)
Ages 3 - 4 - § 6 - 7 - 8 - 9 -10 -11 -12-13 - 15 - 16- 17
1953,54,55,5p. 5.0 1B.0 21.3 23.0¢ 16.3 7.3 3.3 1.7 2.3 1.3 0.3 O 0.3 0.2 0.2
Mortality +260 #18 +B -29 -56 55 -uB8 435 -43 -77 7 ? ? 1

For the old ages (14+) the mortality is not calculated owing to the very
scarce material.

Although one can not rely too much on these mortality rates based on so
very few samples, it 1s perhaps worth noting that they differ considerably "
from those for Subarea 1. The flshery in Subaieas 2 and 3 1s based on a -
smaller number of age-groups and on younger are.groups than is the case in “t
area l. Therefore the mortality rates are ccnsiderably higher. Mortality
overrates recru’tment at a younger ape; in Subarea 1 from age 8.9, in Subares
2 from age 7-8, ar? 1. 3 frum nge 6.7, The mean mortality for the series of
ages after the age woanm morir. W overrales recruitment is as follows:

ﬂOD.ﬂ?/
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Subarea 1 {age 8/9 to 22/23) =~ ca 26
" 2 (age 7/8 to 15/16 - 36
" 3 (age 6/7 to 12/13) - 39

When the same ages are compared the difference of course is larger:
Subarea 1 (age 8/9 - 12/13) .

" 2 ( It " ) = 28

" 3 ( L] t ) - 38

The blg difference in mortallty rates bstween the cod of W. Green-
1land and that of the Grand Bank is no doubt connected with the much slower
growth in W. Greenland. The Labrador cod 1s even more slowgrowlng 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 play a bigger role
than 1n W. Greenland. This is, however, not so. The Labrader cod in fact holds
a position Intermediate between the stocks of W, Greenland and the Grand Bank.
Thé explanation of this inconslstency may well be that considerable emigra-
tion takes place from the Labrador area, possibly 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 Jjust a rate of change, decrease, thls decrea-
‘2 belng caused partly by mortality (natural and fishery) partly by emil-

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.i. winds, ice.

" Mortality rate, in the way it is calculated, 1s not ah unchanging
guality of a certain stock of fish, not even ovér a very short period of
years; 1t 1s depending on a mixture of certain characjteristics of that stoek
and changing outside factors working on the stock. The refined calculation
of mortality for the Norwegian line fishery (Table C) shows to what a degree
such mortallty flgures can change from one year io another: '

Ages 10/11 to 13/14
1952/5 3
1953/ 18
1554/55 29

. This gradual, but strong, increase of mortality rate during 1952 to
1955, can hardly be attributed to the stock of cod itself, or to changes of
the conditions for its living during these years. There 1s, however, some

ason to connect it with changes in the efficlency of the fishing. Durlng

.nese years the fishery by floating lines became more and more developed,
and the yileld in tons and number of Individuals caught per 1 day fishlng
increased considerably:

1952 = 6.0 tons or 1650 ind,
1953 - 7.1 tons or 2313 ind.
19 - 7.7 tons or 2352 ind.
1955 = 8.1 tons or 2472 ind,

Total mortality for the W, Greenland cod older than 8 years is around 25%.
From tagging experiments a percentage of ca 10f is reported for the first year.
Owing to the amount of recaptures this figure 1s too lowj considerations (see
Ser. No. 439) have led to a figure of 20f as a more true one. If we take the
mean of these two figures l5$, the Total Mortality for W. Greenland cod can

be devided as follows: Natural Mortality 10%, Fishing Mortality 15%.

B8



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

The youngest age-group now of some importance te 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 Irom age 5 to age 7. The calculaw-
tions are followlng the lines of the example given in "Report of tha ad
hoc Committee established at the W4th Meeting of the Permanent Commission"

P.l13.

In W. Greenland waters recruitment 1s still strong for ages 5
to 8, 1n 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, +165, and +25 respect- -
ively. For the older ages two methods have been used: cne (a)} a fixed. )
natural mortality of 10% for all following ages, and another gliding :
scale with increasing natural mortality for the older ages. Fishing
mortality is fixed at 15% for all apes; which gives with the 104 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%. y

The calculations give the following yields from 1000 fish at
age 9 + recruits from older ages. The detailed caleculations for "start-
ing fishery at age 6 and 8" are not shown in the main table: .

Martality Scale Cliding Fixed
- Catch No.of Cod Weight Xgs., Ind.Weight Ho.of Cod Weight Kgs. Ind.Welght
Start.Fish at age § 3,264 12,974 5.0 2,923 11,255 3.8

" [ 2,986 11,832

" 7 3,327 14,240 4.3 2,930 12,201 4.2

" 8 2,713 12,005
Incresss age 5 to 7 63 1,266 1 gu6 IR

L] " L] 9 8 b

By delaying fishery to start at age 7 an increase in yleld of .
B8-9% 1s 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 for the gliding than for the fixed scale. Delaying
fishery even more, to age 8, will give no further gain.

~ THE END =

B9



TAELE A — Cod. Subarea 1.

-g-

hge distribubien in fregquency percentages from samples reported to ICHNAF 1952-55.

The figures behind name of counbry denote number of sa.mples.,('l'he Daniah pamples from the Godtheab
Fjord aree sxcluded).

Age, years 3 4 516 7. & 9 10 (13712 713 1516 17 " 18719 20 21 22 23
1» " 952-Dermaxic(y) 0.3 0.5:2 & 5 10 2273 9 5 1 1 |8 3 12 0.2
' Norwsy(3) o4l 1 5 4 1% 3w |\ 6 6 116 2 7 0.30.50.20.1
1953 Denmazk(2) 12 7 3 8 13 5 12 4 1 {0510 2 9 1 0.5
1954 # {2) 2 1y 3 13 1 [ v 8 31 1 0.2 6 0,28 1
1955 r (1) i iz .2 12 3. 7 M 7. 9 148 2 4 013 1 0.l
14-1952/55 Hpan 0.1 0.2] 1,2 5.4 % H.5 16.6012.8 11.2 12,7 4.0 3.0{3.9 3.4 5.4 2.7.1.9 0.9 0.2 0.1
1B+C-1952-Depmek{7}) 3 143 [ 8 22 4 2 7 |1 3 0.9 0.6 0.1{1 0.1 0.4 0.l
" Teeland(2) 0.2 4 51 |11 21 4 2 4 |1 1 @.50.30.5/02 0.2 0.5
" Norway({2) 0.3| 0.5 3 B 11 3% |7 4 9 2 (13 0.1 1 0.4
1953 Denmaric(12) 0.8 7 |56 y oo 3 2 [1n 2 1 0.80.1{0.1 2 0.6
" Norwey(1) 0.9(19 5 10 5 9 |29 6 4y 3 o0.6(2 3 2 0.90.1
# Portugni(1) 1 7 [38 11 11 B 716 =2 2 1 (2 o 1 1 0.60.30.1
1954 Darmearic(8) 9 2 12 & 3 7 L |2 3 03030 (0.3 0 020 0.3
" Iceland(1) 3 3 N8 62 6 5 1 |05 2 0. 0.1
" Norwsy(4) Q.13 26 % 10 6 | & 1B 6 4 4 |0,y 3 3 2 120 ol
1955 Dermarkf{1:) 1.617 |3 & 35 & 5 |2 5 12 2 3 0.3 0.2 0.6 0.6 0.4 0.2
v Horway(3) 0.6(0.5 8 3% 8 9 |6 7 17 3 2 {1 0.1 0.20.50.20.7 0.1
" Forbueal(4) 5 13 8 45 _ 6 11 |13 5 10 2 08109 05 = _0.5 Ot
&'_Eilﬁf‘c—l 2/55 Mean 0.1 1,8 11.3114.3 19.8'18.8 5.9 8.2 7.2 4.8 5.21 31,228 0.8 0.7 0.60,2 0,1 0.1
L+ E-1952De: (4) 0816 luw w1 8 & 12 |2 =2 2 = 1|2 2 2 0.7 0.1
" Teelend{1) 1 45 |8 3% 3 3 4 | 0.5 0.1 0.1.10.1{0.3 0.1
1953 Denmmrie(5) 2 3 (29 S5 3% 4 3 |12 1 2 0481 |{1.5 2 O.h 0.2
" Iceland{1) 0.3 0 1 |40 10 36 3 3 5 0.4 0.220.1{0.7 0.1 0.1
" Norwsy({l) 1 5 5 8 N 6 |29 5 7 O 1 |a 7 3 5 3
M Portugel(3l) 0.3 2 {20 3 1w 3 12 (32 3 4 2 {1 5§ I 2 1.40.60.2
1954 Denmexk(9) 7 7 |6 wy 5 16 2 |1 8 061 0.0.2 0.1 0.80.40.3
" Faroes(1) 3 07 f12 47 1 15 2 | v 3 0.4
1955 Denmexk(7) 2 17 {13 8 3 2 & | 0.5 1 5 2.43 {1.0 0.2 0.1 0.7 0.6
" Icelend(1) 3 (16 10 & 3 1t 5 2 6 050.5
? Nerway(3) 2 | B 37 7 s |5 7 12 2 1 [0.7 0.6 1 1 0.3
"Portmgat{3} 1 w2 8 51 & 13 !2 3 11 0501103 0.2 _ 0.4 0.2 0.2
I+E-1952/55 Mean 0.1 1.4 9,0]11.6 18.7 23.8 5.7 7.5 7,9 3,0 4.2 1.7 0.811.0 1.4 0.7 0.8 0.5 0.1 0.1
1952 Denmari(2) 2 23 12 11 17 |2 & 6 & 3 4 3 4 1 0,5
1953 Denmexric(1) 7 3 8 | 6 1 6 053 8 6 5 2
" orx(1) 0.7/13 14 4l 11 8 7 2 1 021 (0.8 0.4 .4 0.2 0.4 0.1
1954 Denyverlk(1) 5 17 2 31 Q.73 1 1 4 2 0.2)0.2 ¢ 0.20 0.10.20,2
1955 Denmerk(6) 3 020 {13 03 24 Q.32 (2 1 7 G52 (0.1 Q.2 0.9 0.9
" wE.(1) 3 18 jlo 5 24 24 [ 8 5 %
1-1952/55 Mean 1.9 9.3 6.7 12,7 18.2 10,2 13.2} 9.0_ 3,2 4.8 2 6 1.11.4 1.9 1.7 1.2 0.4 0.2 0.1 0,1
IF 1 Mean 0.1 1.3} 7.5. B.5 14.2 15.8 7.6 11.1] 9.2 5.6 6.6 ¢ 4 1.5]2.0 1,9 2.1 1.3 0.8 0.3 0.1 0.l
N JB - Cod Subarea 13 Ape distribution in frequency percentages in sruples from Norwegian Line fishery.
19‘65—51 af'ter ICES, Aon. Binl.j19%2-5% after ICHAF, Ann. Proc.
g _sars 7 4 5 & 7§ 7160 Ti_ 12 13 1w 15 16 17 18 19 20 21 22 23
esr, 1948 1 9 5 4 2?71 8B 3% 3y 3 oz 1
1949 1 2 4 18 7 5 B 2 3 16 B 2 3 2 1 1 0.2 0.4
1950 2 1o & 12 2 & 3 3 1 2 & 5 i0 1 1 2 0.2 0.1
1951 2 6 7 1 3 10 6 g 1 i 9 2 5 1 0.20.2 0.10.1
1952 11 6 § 12 3B 1w € § 0 2 8 2 5 1 0.5 0.4
1953 ! 18 5 9 5 9 29 & 5§ 4 1y 2 3 1 1 0.2
1954 0.2 3 2B 5 11 6 10 23 5 3 03 0.5 1 2 1
1955 1L_ 1 1 480 8 16 5 6 15 3 2 1 (,20,3
wa 1948/55 0.4 2.3 6.3 10.3139105108 8.4, 8.4 7.2 8.35.7 3.8 _2.01.50.80.2 0.1 0.03
san 1952/55 085810.,01u8 90158135103 7.5 2.5 2.8 2.9 1.62.10 802 0.1
iFLE C - "Cod. Suberea 1. Horwsgian Long Line Fishery. Mumber of individuals canght per 1 day's fishing.
e Gr, ‘ 5_6_ 3 8 9 10 11 12 13 iy 15 16- 17 18 19 20 21 22 23
52 ‘8 21 102 74 201 626 157 102 B7 0 26129 23 86 3 3 2 0 o
153 23 419 117 210 117 209 673 139 117 93 29 47 70 23 23 5 @ O O
15y 5 68 650 109 232 128 225 S 107 70 58 12 33 47 28 28 0 2 o
185 19,30 170 99 200 245 118 %0 357 64 .39 22 5 7 3 5 10 2 0O
Parcentage "martality™: ( oo is disregarded)
2 5:6 67 7-8_ 8.9 310 10-11 11-12 1213 1314 14--15_15-16 16-17 17-18 18-19 19.20 20-21 2122 2223
52-53  +5138 +457 4159 458 +u B 15 47 (ir) +89 -6 0 =73 +67 -100 -100
53-54 4195 455 -7 411 4l *8 Lo~y 3B 8B 30 -33 422 +22 -100° (+e9)
M55 L 100490 93 My k6 B33 oW -0 4w B0 S8 79 .36 83 _64 (peo)
an +1934 +221 468 451 47 +3 2 =24 =75 (- 2716 43 ~37 Z29  t2 =88 (-33)
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