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Abstract

In this paper changes in fishing pattern due to the increase
in mesh size combined with other fishing regulations in recent
years are described. ' The estimated increaée in spawning.: stock
biomass per recruit is 85% for cod and 46% for haddock. The
estimated increase in the maximum yield per recruit is 14% for
cod and 8% for haddock. In terms of catch the yearly gain using
average recruitment figures is about 55 thousand tons of cod and

5 thousand tons of haddock.

Introduction

In 1975 Iceland extended its fishing limits to 200 nautical
miles. Simultanously and later on a series of strict conservation
measures have been introduced. In the 1976 the mesh size in bottom
trawls was increased to 135 mm and from 1 February in 1977 the
mesh size in trawl codend was again increased to 155 mm. The

minimum landing size for cod and saithe increased to 50 cm and


funk-haas
Neuer Stempel


for haddock to 45 cm. This corresponded to 50% retention length
for these species. Some areas off the NW-, N- and E- coasts of
the island where small cod inhabit have in recent years, been
closed permanently Against trawling. In other areas fishing can
be banned at a short notice if the numbers of small and under-
sized fish exceeds a certain maximum proportion of catch in that
area. This amount depends on species and year class strength.
Such a temporary box closure is valid for at least seven days
and can if necessary been prolonged. Furthermore the fishing

of the trawlers which mainly exploit cod of age groups 4-7 has
been restricted heavily during the summer months. The effects
on the exploitatioﬁ pattern of each of the above-mentioned regul-
ations separately are a complicated matter and no attempt have
been made to evaluate it that way. Therefore this paper will
only deal with the changes in fishing pattern caused by the

combined regulations in force.

Material and methods

Exploitation patterns have been calculated by using the
virtual population technique. The basic data i.e. numbers of
cod and haddock landed of each age are the same as presented
in the last North Western Working Group Report (Anon 13976Db).
Data for the most recent years (1976-1973) are based on Ice-
landic age length measurements and have been prepared in the
same manner as the older data. (Table 1-and 6). As usual
natural mortality coefficient of M= 0.2 has been used.

Recent changes in fishing effort on different age groups
are from the available effort data not fully known. Therefore
the input fishing mortality values for 1979 are based mainly
on F values which generate approximately the year class strength
which are known from other sources especially the young gadoid
surveys (Pdlsson and Malmberg 1978, and Pdlsson pers. comm.)
and to some extent to O-group survey results (Anon. 1975, 1976a)

but also taking into account the known trends in fishing effort.



Results
Cod

As shown in table 1 the catch in numbers figures for the
youngest age groups have changed after 1976. During the period
1971-1976 the average numbers of 3 years old cod landed are
21.2 million fish and for 4 years old cod 35.8 million fish.

For the same age groups the numbers are 5.0 million fish and
30.2 million fish respectively during 1977-1979 period.

Numbers present in the stock at beginning of the year
indicate that year classes have been rather stable with an
average value of 225 million 3 year old cod. The weakest year
class in the relevant period is the 1974 year class which is
about one fourth of the size of the strong 1976 year class
(Table 2). .

The total stock biomass (Table 3) declined from 1900 thous-
and tons in 1960 to 1500 thousand tons in 13965. Then it increas-
"~ ed again to 2000 thousand tons in 1969 due to the recruitment of
the strong 1964 year class to the stock connected with immigrants
from Greenland waters. During 13970-1975 the stock biomass showed
a drastic decline even though good year classes recruited to the
stock. In 1975 the tctal stock biomass was at the lowest level
of only 1160 thousand tons. The stock is recovering and in the
beginning of 1980 it is estimated to be about 1550 thousand tons.

The spawning stock has shown similar trends. In 1960 the
spawning stock biomass (7+) was 750 thousand tons. It then declin-
ed to 240 thousand tons in 1967. Due to immigration of mature
cod from Greenland waters, the spawning stock biomass increased
again to 700 thousand tons in 1970. From 1970 it declined drasti-
cally to only 150 thousand tons in 1976 and during the following
years it was at very low level below 200 thousand tons. This year
(1980) the strong 1973 year class recruited to the spawning stock
and the spawning stock biomass is estimated to be about 300 thous-
and tons at present.

Looking at the fishing mortality rates (Table U4) there has
been as expected a sharp decline in fishing effort on the young-
est age groups of cod in recent years. Bearing in mind that most

of the fishing regulations in force at present where introduced
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in 1976 and 1977 it is practical to compare the changes in the

exploitation pattern by periods i.e. 1971-1975 period on the one
hand to the 1977-1979 period on the other hand when the effects
of the expected changes have to some extent passed through. The

changes in fishing pattern are as follows:

Average fishing mortalities percentage
Age period pericd reduction in F

1971 - 1979 1977 - 1979

3 0.112 0.025 78

L 0.313 0.204 35

5. 0.493 0.372 25

6 0.557 0.504 10

7+ 1.045 0.986 6

As can be seen from the table the fishing mortality during
the 1977-1979 period on 3 year old cod is only one fifth and on
4 years old cod two third of that of the former period in view.
For these two different exploitation pattern yield per recruit
curves were calculated . (Fig. 1). The maximum yield for the
present exploitation pattern is 1.92 kg per recruit compared
with the maximum yield of 1.68 kg per recruit for the 1971-1975
exploitation pattern.. ‘

Fig. 2. shows the spawning biomass per 3 years old recruit
plotted against varying fishing mortality on age groups subject
to maximum exploitation for the fishing patterns of both periods.
This shows that the present exploitation pattern will stabilize
the spawning stock biomass at about 315 thousand tons by assuming
an average recruitment compared to only 170 thousand tons for
the 1971-1975 average exploitation pattern. The increase by
present F 1is therefore 85%. If the present fishing effort would
be reduced to give the maximum yield per recruit (F=0.5) this
would in the long term almost double the catch rate and give the
possibility for more than doubling the spawning stock biomass
(780 thousand tons).



Haddock

Comparing the numbers landed by age (Table 5) in the 1371-
1975 perioed with the 1977-1979 period there has been a sharp
reduction in landings of young haddock as expected. In the
first period 1.3 millions 2 years old haddock were on the aver-
age annually landed but in the later period the average yearly
catch was only 0.1 million 2 years old fish. Furthermore there
has been a great reduction in the landings of 3 years old haddock
from 9.6 million fish annually in the 1971-1975 period to only
1.4 million fish annually in the 1977-1979 period.

Table 6 which demonstrates the stock in numbers in beginning
of the year indicates somewhat more fluctuations in the year
class strength of haddock than of cod. The average year class
strength during the period 1962-1978 was 66 million as 2 year
0ld haddock. The 1969 year class which is the weakest year class
in the relevant period is about one fifth of the size of the
strong 1976 year class.

In 1962 the total stock biomass (Table 7) reached a maximum
of 450 thousand tons. This high level of stock abundance was
mainly based on two outstanding year classes from 1956 and 1957.
The total stock then declined due to poorer recruitment combin-
ed with high exploitation rate on the younger age groups. In
1971 the total stock biomass had decreased to a minimum of 140
thousand tons. Since then the stock has been increasing especi-
ally in 1978 and 1979 when the good 1976 and 1977 year classes
recruited to the stock.

The spawning stock biomass (4+) has shown similar trends.
From the maximum of 350 thousand tons in 1962 it declined to
only 70 thousand tons in 1973. 1In recent years the spawning
stock has been increasing and is estimated to be about 230
thousand tons in the beginning of 1980.

From table 8 it is obvious that a drastic decline in
fishing effort on the younger age groups of haddock has taken
place in recent years as expected. Comparing the fishing patt-
ern during the period 1971-1975 to period 1977-1979 the changes

are as follows:



Average fishing mortalities percentage

period period reduction
Age 1971 - 1975 1977 - 1979 in F
2 0.029 0.002 93
3 0.182 0.032 82
4 0.470 0.169 64
5 0.755 0.410 46
6+ - 0.860 0.804 7

Actually the change in the exploitation pattern on haddock
corresponds approximately to an increase of age at first capture
by 1.0 year. From Fig. 3 it can be seen that the maximum yield
per 2 years old recruit is 1.05 kg for the present exploitation
pattern whereas the maximum yield for 1971-1975 exploitation
pattern is somewhat lower (0.97 kg/2 years old recruit).

Fig. 4. shows the spawning stock biomass per 2 years old
recruit plotted against fishing mortality on age groups subject
to maximum exploitation for both fishing patterns. Comparing
the both exploitation patterns the present one will stabilize
the spawning stock biomass at about 190 thousand tons by assum-
ing an average recruitment whereas the 1971-1975 average fishing
pattern would have stabilized the spawning stock biomass at about

130 thousand tons.

Discussion and conclusions

Conservation measures which have been introduced in recent

years in order to protect overexploitation on young fish in the

waters around Iceland show that numbers of small and undersized

fish caught, have been drastically reduced. Even though most of

- these regulations as the increase in mesh size to 155 mm in trawl

codend has been put into force in 1976 and 1977 and therefore

the final conservation effects are not yet fully known it is
already obvious that there have been notable changes in the ex-
ploitation pattern on the young fish. Age composition data and
length measurements for all gears in use show reduction in catch-
es of young fish which can only be explained as a result of

different fishing regulations because known survey estimates
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suggest that year class strength in recent years is at least at
or above the long-term average. ‘

There are some difficulties in estimating the changes in
fishing effort in recent years. Box closures, mesh size increase,
changes in the composition of the fishing fleet and geafs in use
make the estimation of the true fishing effort very complicated.
In order to avoid complicated calculations which would hardly
give more reliable results the input F values for 1979 have been
chosen after a series of runs by different input F values to
genefate approximately the year class strength which are known
from other sources such as 0-group survey results and young
gadoid surveys and known effort changes and cpue information
available. Though input F“s for the last year of observation
are never quite reliable it is thought that the 1977-1979 aver-
age fishing pattern presented here is a fairly true estimate on
the development which has taken place most recently. The present
management obtions on cod has only decreased the effort on the
younger agegroups and no marked change is known to have taken
place on the fully exploited age groups. Since the foreign cod
fishing fleet left Iceland grounds in 1976 and 1977 the effort
gap has been filled up gradually to a great extent by an increase
in the Iceland trawler fleet combined with introduction of more
effective gill nets during the winter season fisheries which
exploits mainly the spawning stock. ,

Comparison of the present exploitation pattern for cod and
haddock shows that fish conservation measures in force bring the
cod fisheries much more long term gain than haddock. The explan-
ation for this is the mesh size in use. From codend selection
experiments the 50% retention length which corresponds to the
present minimum landing size of haddock (45 cm) is achieved by
approximately 151 mm mesh size (Thorsteinsson 1980). It is
estimated that 150 mm mesh size for haddock will give about
5% more longterm gain than the present mesh size. On the other
hand the present mesh size is to small to achieve the optimal
exploitation pattern for cod and mesh size of 165 mm would be
more appropriate. By that mesh size the estimated immediate

loss for haddock would be greater than the long term gain.



As a management solution the Marine Research Institute therefore
recommended 155 mm meshsize for both species. Box closures on
the nursery grounds together with regulation were therefore
introduced as additional conservation measures in improving the
exploitation pattern for cod.

Conservation of any kind will always result in some immedi-
ate losses depending on which kind of management measures have
been introduced. The immediate loss by increasing the mesh size
from 135 mm to 155 mm for the Icelandic trawlers was estimated
to be 6% by weight for cod. In spite of this no such losses
were detected at all. Instead cod catch (kg) per hours fishing
of the Icelandic trawlers increased during 1976-1979 as follows:

1976 1977 1978 1979
Trawlers » 500 GRT 603 679 651 724
" <500 GRT 734 855 768 922

A possible explanation for this is that during the same time
changes in effort took place when the majority of the foreign
fishing fleet which had been fishing at Iceland left Iceland
grounds in 1976 and 1977. Also at this time the very success-
ful 1973 year class recruited to the fisheries but calculations
on immediate losses and long term gains were based on average
recruitments values. Effects of improved yield per recruit for
cod together with better recruitment and hence stock size have
in almost every year since the meshes in trawl codend were
increased resulted for all gears in further increase in catch
per unit effort. ; ’

The estimated increase in the maximum yield per recruit is
14% for cod and 8% for haddock. Using average recruitment fig-
ures the yearly gain is about 55 thousand tons of cod and 5
thousand tons of haddock. It is obvious from the yield per
recruit curves that this gain for cod will not be fully achieved
except fishing effort would be reduced about 50% of the present
level.

As already have been mentioned the final conservation gain
is not yet fully known. No information on discards were avail-
able prior to 1977 but it is known that discarding took place




some years ago but the magnitude could never be estimated.

The present mesh size, box closures together with other fish-
ing regulations must have reduced discarding heavily. In rec-
ent years observations of fishery inspectors onboard the fish-
ing vessels have shown that discarding of cod and haddock is
almost neglible. This increase in survival of young fish which
is outside the range of VPA technique will result in better
recruitment and hence stock size if the natural mortality on
this age groups is within a reasonable range.

It should also be noted here that in the calculations
natural mortality coefficient of M = 0.2 has been assumed. If
the natural mortality is actually lower the gain in protecting
young fish is considerably higher than have been presented in

this paper.
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Table 1.
AGE 1940
3 13,434
4 30344
G 279,000
& 12,103
7 8.681
8 G.F67
K4 &.512
10 12,134
13 3,681
12 0,911
13 0.221
14 0.219

SUM 3~ A
UM 7-14
TOTAL

ABE

RS VRN IR & T & £ R 1

10
11
12
13
14
aun 3~ 4
SUH 7-14
TOTAL

g
2y]
m

HONORDL LD

suM 3- 6
auM 7-14
TOTAL

85.083
38,308
123,391

19467

27,444
25,937
24,0463
11,983
7.807
2.838
4,142
1.27¢9
2.017
Q. 095
Q.040
0.153
89.397
18.371
107.748

1974
14,211
58,770
22,632
1%.183

?.640
6.140
1,705
3.059
24142
0,293
0.108
0.031
110.794
23,138
133,934

Cod.

Input catch in numbers for the VPA.

1961

14,844
19.971
19.4680
18.8246

78617

&.502

3,433

DL

i I

64181
14230
0.0%90
0.124
72.141
28,341
101.482

1748

11.514
49,731
22,280
16,072
17.478
S.657
1.72¢
3,149
Q.824
0.598
0.0G7
¢.0G3
P9.EY7

292484

128.883

1975
29.822
28,784
44,057
12,421
1i1.118

4,202
2.212

0.867

1.144.

Q. 468
0.083
0.019
114.7864
20,113
124.899

1962

12,309
28,8867
19.71¢8
15.7846
12,424
4,243
7.8592
2+614
1,886
3,007
0.384
0.068
76,480
324860

109.140
19469

?.828
23.1468
43,2462
16,948
12.826
17.411

1.881

0.578

0.498

0.101

0.0863

0.0Q29
FI.226
33.387

126,613

1976
24.140
38.174
20.797
24.974

D.4604
b4 P42
1.140
0.589
0.240
0.159
0.064
0.014
108.087

14,796
122,883

19463

14,804

29.298
22,390
11.5846
17.508
8.290
24.640
H+063
1.410
Q.744
1.3964
0,204
78.15¢
2844462
116,620

1970

10.4670
50.014
24,737
27.188
15.497
12,064
14,581
0.5186
0.178
0.099
0.043
0.018
112,609
42,995
155.4604

1977
24411
45,602
31.020
12.270
1§.408
3,129
1.877
0.404
0+144
0.025
0.047
0.001
?1.503
21.084

112,557

1984

146,284
2R.G90
20,3212
10.882
7.482
17.182
G169
1.743
34315
0.748
0.4463
Q.2469
746,088
37.111
113,179

1971

13,303
35,932
45,939
21,275
17.4843
12,334
6. 880
4,710
0.360
0.108
Q.057
0.018

114,449

41,913
158,344

1978
4,879
13,396
43,425
19.417
11.114
G556
1.0467
0.488
0.149
0.038
0.003
0.008
81.118
18.441

9559

22.039
30,530
21.562
11,002

2,030

Lo 228
11.470
1,494
0.974
0.587
0,131
0.+2486
85,138
30,380
118,718

1973

8,884
27.765
30.8581
23344
11.1%0
10.5%4
11.243

4.298

1L.281

0. 083

0.033

0.003
P0.636
38,727

129,343

1979
7.584
31.442
15,280
37.83¢%
13.885
4;25“1
1,498
0.419
0.179
0.042
0.031
0,004
?2.314
19.979

112.293

1968

14,957
30.03¢9
19.721
12.338
£e196
74118
2,300
G.882
Q.524
0.281
Q.374
0.054
FR.125
22,718
101,841

1973

37.583
25,402
26,338
14,048
12,011
J 407
G.0893
7.853
1.482
0.2481
0.011
0.001
105,571
31.089%
134,660



Table 2. Cod.
AGE 1940
2 151.844
4 231.330
S 114,343
& 44,573
7 55,382
8 ')1 OX‘C\
@ 18,8627
]0 330\.}83
11 7.018
12 1,313
13 0,539
14 0,452
St 3~ & “43'111
SUM F-14 38,180
TATAL >80.h91
AGE 1947
3 338,508
4 231,418
312946014
& 110,570
7 21.512
g 70449
7 F.041
19 2+400
11 3.137
12 0,269
13 0.178
14 Q.314
gl I~ & 00,0948
SUM 714 44,702
TOTAL 244,798
AGE 1874
3 158.425
4 214,541
S 41,096
& 48,401
7 19,302
e 11,142
& 3.49481
10 S.197
11 3.044
12 0,448
13 0.154
14 0.083
SuUM 3~ & 482,483
SUM 7-14 42,843

TOTAL

520,324

Stock size in numbers from VPA.

1961

189.279
113,221
1461.878
&7 841

”-.&22

37.8646
11.898
?.333
14,705
2.484
Q.270
0,260
530,940
104,237
&35, 177

1948

175,917
252,392
157.900

24,4548

~
!90:‘?0

10.619
3.238
4,353
0.830
0.731
0.135

109
670.0’0
F2.809
770,479

1978

228,333
116,893
122,892
29,732
24,008
7207
3.674
1,313
1,837
Q.5384
0.123
0,033
40,478
\-.'\.18 + 34‘3

1942

1424134
141.742
73,504
114,799
3Q.411
14,142
24.984
&.482
4.985
8.141
0.9346
0.140
472,578
28,221
S70.,800

1249

258.831
133,641
141,899
109,212
94,685
4G, 079
3,854
1.104
0.770
213
0,114
Q.040
a&d3,8983
110.182
773,785

1976

337,099
140,242
a?.8348
"61.144
13.251
11,3584
2,144
1.044
0.307
Q.249
0.089
0.027
428,422
28,448
654,890

1943

142,496
105,249
90,081
42,797
79,7869
2043068
74771
13.412
2,948
24410
J.972
0.421
400,543
131,029
G931.672

1970

‘3 '0..
203, 041
80 \{)1
PR ATSE
74.135
I3, 243
24.990
1.317
0,389
0.1%90
0.085
Q0.037
\..'J)OQ\Jli
134,388
704,897

1977

105.381
254,214
PhFE7
380‘.}13
27.718

T.8348
117
0.740
0.331
0.041
0.0483
0.002

495.077

27.849

\..'\.J.t 12 9:3()

1264

292,954

11 0\.\1?
52,880
53,633
24,4635
49,544

2.205
2.998

5 + E‘C')\..l

1.171
1012(‘.’)
2.001
G526 .0086

@7.2465

623,331
1971

183'1?8
01“

1”1 c293
50,3297
52.308
46,758
.6.\040&:1
7,500
GadH1G
0,182
Q.067
0. 031
454,780
123,883
620,833

1978

239.837
8%.921
1& 091
91,568
20,526
8.987
L.9%92
0.884
0.24%5
0128
0.011
0,010
S42.417

32.782

576,199

19\.‘«.}

s..\-‘.r" r .}\.
225,138
72,240
30.818
34,122
13.454
25,182
2,538
l+698
1.412
+ 277

¢.508

G84.18%

79.793
H465,982

1973

135.011
137973
83, ?u\)
58, 1/T
22,18
27 1&/
274,204
Fe277
1.986
¢.185
0.037
G.0Q0
415,143
8s.018
S01.161

1979

367,919

191,958

Gb. 844

P7.793
24,834
&.911
24429
0.48
0.291
0.048
0.000
0.008
714,314
35270

749,583

12866

289.128
191,337
156,833
3P 7950
18,3749
19.808
G485
10.19?
900

O 4 \..l:33

O + /'9“‘
Q. 112
HFF 093
534,142

730,258
1973

303.431
102,721
87.984
41120
286739
8,144
1.\3 /?1 S
12,217
2+.140
0.478
0.0??
L0032

123': 87
H2.588
S97.840



Table 3. Cod.
AGE 19460 19461
3 170.088 211.992
4 445,488 216,587
g0 33,883 472,483
& 169.374& 204,733
7 258,318 119,143
8 110.647 197.739
¢ 101,327 65,202
10 202.438 G36.092
i1 G0.2846 119,945
12 11,725 22,178
13 &e232 34009
14 4,848 3,940
SUM X~ & 1119.814 11057,996
SUM 7-14 748,119 S87.248
rartal. 1867.933 1745,244
AGE 1967 1248
379.120  197.027

o Gl S O 0 O N O L B Gl

bk b pd b bt

SUM 3~ &
SUM 7-14
TOTAL

2.5

AaoE

10
11
12
13
14
SuM 3~ &
auM 7-14
TOTAL

427,334
378.443
ADDL 167
100,032

346,979
53,907
14,454
D2,5049
:’ . ‘305
1,979
4,784

160%5,071
237,088

1842,189
1974

177,424
414,102
178,400
183,920
89,7848
58,601
18,945
31,232
21,853
4,178
1.743
0.806
733863
227132

1180.994

487,114
441,004
320.933
70,849
a%. 731
17,488
264162
S.981

& P76
1.509
1,887
144664159
A8& 553
1982.713

1975

358.844
113,087
120,934
37.835
204135
17,889
11.034
G.213
1,373
0.4%94
@u3.238
204,909
1158.147

19462

159.1%20
273,581
215.799
4346237
178.4611
74.244
134,914
38,9495
35,789
72.703
10.431
2,126
1084,787
G49.773
14634,.540

19469

289.891
287,927
472745
415,004
294,280
240,292
20,034
H4634
.53
1,904

1 + :Zfac')
0.207
1425.548
S50.859

1924.427
1974

377,331
309,462
203.%921
232,349
61,615
99.607
11.870
& 276
2,208

M I e

g Rt v |

0.773
0.416
1123.282
144,988
1268.271

Stock biomass from VPA.

19463

181,999
203,168
263.037
1462630
370.924
106,608
42,583
80,400
21.310
21.521
44,253
6379
810.831
694,184

505,015

Pk

1970

207,439
391.870
258,598
356,045
344,729
174,527
136,944
7918
2.791
1,493
0.742
0.5463
1213.%31
670,105
1384.,057

1977
118.027

490,438
283.143

146,349 .

128,890
I0.4640
17.083

4,450
2.377

0 + 36‘1
0.703
0.028
1038.,154
184.534
1222.,690

1944

J28.1Q8
230.8484
174.850
203.807
114,551
240,220
50.444
24,014
32.955
10,4461
12,549
J0.302
PI7.E29
S42.490
1480.,124

1971

205,140
274,083
354,175
191,129
243,220
240,482
a29.,%1¢
45,089
4,924
1.446

0 + 74\‘{)
0.448
1024.546
&30.804

1655382
1978

2868.617
1461.948
487,908
1785.959
Q5447
474183
10.916
G.323
1.754
1114
0.125
0+156
1114.450
142,022
1276.472

.
1943

208,933
424,550
210,940
117,108
158 3 f)\‘f)?

70,642
137.998
17,440
12,177
14,393

3,109

7 H93

1051530
422,340

1473.870

197

]

181,212
2656.289
245,238
221.058
103,029
142,732
149,077
4%, 737
14,113
1 &G0
0,412
N.078
83797
4%54,82¢
1338.624

1979

412,049
370,475
145,408
F7Le012
1154474
46,282
13.30%
4.091
2,088

00 \‘-)09
0.5861
¢.078
1319.563
172,514
1492.079

103,994
29.895
41,284

S48

4 + 6\‘\!"
d,843
1.489
1302.275
288,321
1590,597

1973

339 . 842
198,281
256,919
1546386
124.33%7
42,860
70,000
73423
18,364
4,240
0. 859
0.024
FH1. 248
331114

R
1282.382



Table 4.

AVERAGE

AVE
AVE

713
A1 2

AEE

-

&

o
4
o

\u'
&
7
a
9
10
11
12

13

14

AVERAGE

AaVE
AL

7-13
A4-12

AGE
3

g
10
11
12
13
14

AVERAGE

AVE
AVE

7-13
4-12

19460

0.103
0,157
0.3246
0. 304
0,189

372
0.484%
Q0.501
Q.89
1,381
Q, 845
0,780

WETGHTED
Q.37¢
0.2488

1947

0.024
0.138
0.228
0.127
0.3504
Q, 580
QuaLE

N o s
':»'\ L3 t.\\f}'q

1.1%90
0.488
0.284

Cod.

By

Fishing mortalities from VPA.

1941

0.089

+218
0.144
Q385
Q.374
0.210
0.407
Q.427
Q.519
0,775
0,454

Q.75

STACK
0.3481
0,247

1748

0,075
0,244
Q414679
Q235
Q.37
Q. 884

Q.873

1,532
1.138
1.724
Q.618

1962

0.100
0.253
0.346
Q164
Q.427
0.399
0.422
0.581
0.827
0.518
0.599
Q.750

IN NUMEBERS
0.450
0.290

1949

0.043
0.211
0.347
0.187
. 0.298
0.48%
0.821
Q.844
1,202
0.7246
0.919
Q. 730

IN NUMRBERS
0.413
0.292

1974
0,082
0,303
0,395
0.591
0.4620
1,093
0.873
0.549
1.819
1.173
I.499
1.000

0.845

0,750 0.750
WEIGHTEDR RBY STOCK
Q. 409 0.432
0,200 0.204

1974 1978
0.104 Q.193
Q. 357 0.315
0,520 Q.478
Q.421 0,409
0,788 Q.62%
D.711 1,002
Q. 749 1.038
1.018 1.2682
1.451 1,419
1,134 1.930
1,387 1.3201
1.000 1.000

WETGHTED EBY STOCK IN NUMEERS
0.898 ¢.813
0,455 0.489

0.428

19463

0,104

0.344
0.319
0.352
0,278
0.5821
Q.485
0.480
0.730
0.5461
0.484
Q750

0.400
0.3463

1970

0.0866
0. 318
0.364
0.383
0.261
0.506
1,003
0.559
Q&7
0.840
0.807

0.750

0.4485

0.374

1977
0.028
0.220
0.431
0,429
0.9226
0.878
1,088
Q.?064
0.774
1.091
1.413
1.000

0.929
0. 349

1944

0,062
0.304
0,484
Q.252
0.405
0.477
Q.%42
Q.657
1.03%
1,235
Q.59
0.750

0,554

0.397
1971

0.083
0,325
0.5358
0,420
0.454
0.342
00613
1+139
1.005
1.274
2345

1.000

0.479
0.4481

1778
0.023
0.193
0334
0.531
0.88%
1.108
0.874
0.914
1.078
0.707
0.347

1,000

0.24%9
0. 390

19465

Q0. 099
Q0.1462
Q.374
Q495
Q.344
Q.703
0,704
0.983
0.977

0.808

Q717
0,750

05481

0.3048
1972

0.073
0.250
0,814
0.877
0.798
0,850
Q601
1,024
1.221
0.674
2.871
1,000

0.688
Q.445

1979
Q.023
0,200
0,350
0330
Q.500
1.100
1,100
1.100
1,109
1.100
1.100
1.100

G
0 Lh
3 -2

oo
£ 3 -*

1984

0.04867
0.1%0
0,180
Q0.41G
Q.581
0,500
0»(‘.’-19
Q.97%
1,004
0.87%
0721
¢ 750

0.643
0.2479

-3

1973
Q.147
0,320
0.398
0,558
0.+674
Q. &658
0499
1,190
1,320
0.5810
Q171
1.000

0.801
0.478



Table 5. Haddock.

&2

>
Loy]
m
[y
0

4,282
6. 683
14,9290
45,797
‘RN
0,840
0.087
0.1%93
SuM 2~ 10,965
SUM 4~ 71.792
TOTAL 82.757

OGN DS R

AGE 1949

1.893
2.624

S.522
7707
1.450
0.4611
0,359
0.485
SuUM 2~ 11.817
SUM 4~ 14.184
TOTAL 27.701

LN N A D LER

1974
1,004
7.808
8‘689
5,481
T.131
0,493
0,149
0.055
.BUM 2- 8.812

SUM 4~ 17.998
TOTaL 24,810

g
joy]
HE

OO N D D i T

1943

IZ.833
18,008
S.447
10.401
25,018
G9.301
0.4464
0,034
21,838
A& HE6T
8,505

1970

0.908
4,220
11,095
3.8487
4,093
1,015
0.347
0.321
$.128
20,738
25,848

1977
0.0481
1,515
8,685
A 472
24632
1.342
0,247
0.122
1.8746

19.470
214,046

19244

4,170
27.40¢9
14,125

4,133

4.097

?.517

2.198

Q0.234
31.579
34,304
&65.,883

1971

0.4846
4,613
D794
§.0246
34431
1,981
0.302
0,055
G.099
20,559
25,4658
197u
0.108
0.579
24132
7.188
4,481
1.821
0627
0.0%94
0.487
16,343
17.030

1985

2.4%90
25.817
17.820
17.999

1,857

1.364

2,440

0.437
28,307
41.937
70.244

1972

2,301
4,431
2,388
4,827
24321
0.381
0.207
0.041
64732
16,8863
23 + \.19\.

1979
0.141
240886
4,074
&+ 559
?.76%
1.887
0.474
0.081
2.227

22.824
25,051

19448

1.380
13,802
13.192

4,885

5.308

0.698

0.488

0.547
18,182
;..s.1+116
40,298

1973

2,463
7.634
4,922
4,512
2,599
1.4614
0,470
0,250
12,097
14,407
26,504

Input catch in numbers for the VPA.

1947

2,375
18,4813
146,002

4,790

1,308

1.4617

0.1461

0.050
21.988
23,928

4%.916

1974

1.078
3,560
11.4841
4,4625
2.180
0,734
0,421
0.084
4,443
19.487
24,330

1948

2,881
74183
10.239
G.079

Ty RN

1.571
1173
0.237
?.834
20.821
0,455

1975

Q.581
& 732
g8.3939
?odr)t\
1 0\..\14
Q. 764
0.154
0.091
7+313
18.548

‘..\..l ) wa.\l



SUM
BLUM

Table 6.

AGE

L P
al

s

TATAL

SUM S

S

" -

oy e

TOTAL

AGE

Sum 2+
S 4~
TOTAL

RN SRR U T N

BRI C B R fe]

SERXC R oy BN % OO - R FH I N |

i3,

1]

%

1

19462

113,903
28,931
40,950

104.108
23,214

2.294
0.168
Q.418

142,835

173,183
315,988

19469

J&ELFLE
S0.487
19,149
18,894
2.874
1,302
14s243
1,051
g&.182
45,0316
31.398

[y

19748
39,887
70,5464
32,931
14,331

&4 441
1.171

Q.388

0.11%9
110.481
55.479

145,%30

Haddock.

?1.459
87.391
17,479
20142
45,934
10,089

1.126

0,078

180,880

PG.071

275.5921

1970

40,413
27,533
32,889
10,721
8,532
1+630
0.521
Q. &£P0
&t 147
54,759

122,908

1977
37.718
31,750
50,735
19,187

6,826
2,480
0,518
0.2464
47,448
79.980
149,448

19244

7R 637
71.421
535,990
?.587
7,238
156,339
3.538
Q.507
151,088
93,200

244,258

1971

30,801
324433
18.741
1464794
G.313
X333
Q.434
0.119
63,233
44,735
107.968

1978
140,478
30,825
24.4628
'33.747
7.882
J.233
0.8348
0204
171.504
72,329
244,032

Stock size in numbers

1965

68,227
&1.438
33,937
33,9467
4,155
2.282
4,116
0.947
128,665
79,404

206,089
1972

L3763
24,779
22.398
10.144
.712
1.310
0.795
0.08%9
ag. 542
40,651
129.193

197%
118,510
115,079

24,715
18.241
21.14%
4,088
1.027
0,132
233,389
673468
302.958

from VPA.

1944

77413
1,153
27,215

SRS

11.910
11.778
1.743
04567
14183
128.7489
a94.488
183.257

1973

47344
Gg.128

16,299

F.F45
4,262
24601
0.731
Q.4628
P7.472
34,480
131,938

1947

41.878
&£2,298
29.487
10,512
5,381
4.901
0.804
0.108
104,177
81,194
155,370

1974

H9.3562
36,540
32,373
8.928
4,112
1.183
0497
¢.182
QAH.e02
A7.474
143,374

fory
~i
o
o

fad Db O

IS IS R P
RN RCR RN R
L 138G O Je T

-
[
(28

> &> - -> - -
Lol €3 10 Cn POl

£,

S4.,833

150,673
1975

86,826
47,628
24,702
14,075

3,188
1.42%
0. 315
0,197

134,457
47,902

182,359



AG
UM 2-
SUM 4
TOTAL
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St 4=
TATAL
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suM 2-
BUM 4~
TOTAL
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7. Haddock.

1982

704620
27 ?74

ey
a7 f‘

Elqoﬁ?&
67,554
3,719

0,758

224143
48,449
27,000
38,358

. 10.40%5
4,748
JO&OQ
4,960
70.5%92
?1.339
161,931

[y
-0

O} & NG

ra

i B

£ d
XENE AR

o b
e~
- >
PR ]

24217
O.EQL
7R
101 4?6
193,947

1943

S8 700
83.813
24,9228
40,929
133,875
38339
5,135
0,348
142,520
243,374
3RS, 894

1970

Pﬂ.lul
< u)0431
"1\.)§ \..IO
21.744
24.82?
195
&¢3 4
4283
S1.8612

1977
23,385
20,480
71,537
2g,888
19,864

9,423
2D

SaGhd

1,248

23,8465
143,33

197.184

17464

494,375
&£8.5464
80,3548
19,4453
21.063
“g.289
16,133

2,393

117,939

197,494
15,433

1971

19,0948
31,135
2H.425
24,091
15,482
12,664
1.981
Q.8542
30,232
¢1.185
141,417

1978
87.221
29,592
34.72%
&8. \.!0?
28.757
12.284
2.810
0.%941
1146.813
149, 044

1.{1"8

1965

40.441
\..lu ) —51
o 8;.‘1
é8.953
12,091
8.8673
18.749
4.489

79.421

140.805
240,227

1972

290\.} 3
23.787
31.381
20,598
18,4623
4,780
4,534
0.419
63,321
7R.737
142,057

1979
F3.476
1104474
34,848
37.028
a1.5%91
18,8348
4,683
0,624
183,952
154,310
338,262

Stock biomass from VPA.

1286

48,120
49,109
J8.,374
24,177
24,27
G H23
2.997
5,594
F7.230
112,038
209,267

19732

29,354
48,123
22,9481
20.188
12,403
?.882
3,333
29464
770478
71,783
149,229

1947

2]

25,945
59,806
A1 SHF7
21,337
15,659
18,423
3847
0,811
83,771
101.377

187.148

1974

34,805
35,078
45, 645
18,123
11,9485
4.4%94
3.180
Q.85
71,883
84,287

154,180

1948

€0

40,050
27.993
42,356
0.000
12.%
lh;*?b
11.,&87
2.4249
70. 04o
107.434
177 .47¢9

1975

T3.834
A5, /':’\_.
?70\_\ l

22,4632

i
R277

Ga.414
1.43¢
0731
9,057
B7.343
186,899



Table 8. Haddock.
AGE 1962 1943 1744
2 0,042 Q0.047 0.0359
3 Q293 0,230 Q.S44
] Q.&37 Q.824 Q.8638
& 0,.&33 0. 897 0.954
7 S D,G12 0.848 1.114
g QL 570 0,598 1.118
) Q0,700 Q. 700 0.700
AVERAGE WEIGHTED RY STOCK IN NUMRERS
AVE 4- 8 0.&04 0.782 0.543
AVE 3~ 8 Q540 ¢.524 G553
AGE 1949 1970 1971
2 0,080 0. 028 0.018
3 QL 235 Q,18% Q0. 170
4 0,380 0.4465 Q.414
& Q.595 Q.50 0.87
& 0,585 0.740 1.200
7 Q.717 1,123 1.009
g 0,381 1.275 1.387
£l 0.700 Q.700 0.700
AVERAGE WEIGHTED BY STOCKE IN NUMEERS
AVE 4- 8 0,499 0,543 0.7346
AVE I~ @ Q. 358 Q. 422 0.498
AGE 1974 G977 1978
= Q.028 0.002 0.001
Z Q0.130 0,084 Q.021
4 0,342 0,208 0,100
] Q542 Q4462 Q. 2467
& 0.754 Q547 0.4683
-7 Q0:014 0.888 Q.947
a8 0,409 Q0.734 1,544
@ 0,700 0,700 0.700
AVERAGE WEIGHTED RY STOOK IN NUMEBERS
AVE 4- 8 0.448 0.322 0,313
AVE 3~ B Q0.270 0,244 Q0. 226

0.042
0.614
0.847
0.859
0,669
1,045
1,045
0,700

0.85¢9
0.752

1972

0.041
0.21%
0.612
08467
0.oe7
0,384
0.240
0.700

0406
0.459

1979
0.002
0.020
0.200
0,500
0,700
0.700
0.700
0,700

0.4569

0.189

Fishing mortalities from VPA.

1984

Q.020
0.351
0.731
0.594
0.677
0.574
1.8603

0.700

1973

0.059
0.237
0.402
0,483
1.082
1+114
1.1920
0.700

Q.4642

0.400

12467

0,093
Q.397
Q.892
0.887
0.310
0,448
0.248
¢ 700

Q738
0.850

1974

Q.020
0.114
0.500
0.830
Q.240
1.131
1.043
¢.700

0.047
0,290
0,395
Q.818
1.001
Q705
0692

0.700

0.057
0. 459

19750

0.Q07
Q149
0.422
Q.75
0.801
0,875
Q77

0.700

v 2
Q.S462

Q.346



