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REPORT OF THE NORTH-EAST ARCTIC FISHERIES WORKING GROUP

1. PARTICIPANTS

A Hylen (Chairman)
J Janusz
B W Jones
A I Mukhin
V P Ponomarenko
C J Rl2lrvik
H Schultz
A Schumacher
G Speiser
M Volodarsky

Norway
Poland
U.K. (England)
USSR
USSR
Norway
German Democratic Republic
Germany, Federal Republic of
Germany, Federal Republic of
USSR

V M Nikolaev (lCES Statistician) also participated in the meeting.

2. TERMS OF REFERENCE

At the 1977 Statutory Meeting of ICES it was decided (C.Res.'1977/2:21)
that:

(c)

examine any new data from midwater trawl
fisheries and study the effect on the
exploitation of these species,

assess, if possible, theeffective mesh size in
use, and report on the effects of increases
in mesh size,

(d) identify and specify in detail shortcomings and
gaps in data required for stock assessment work,

(e) review and update the "Review of Fish Resources"
given in the Appendix to the 1977 Working Group
Report" •

"the North-East Arctic Fisheries Working Group should
meat at Charlottenlund 6-10 March 1978 to:

(a) assess TACs for 1979 for cod and haddock,

(b)

'.

3. STATUS OF THE FISHERIES

3.1 ~ (Tables 1-4)

The preliminary figure for the total catch in 1976 was 859 153 tons,
which was close to the final figure of 867 463 tons. The final figure
for the landings from Sub-area I was 12 439 tons lower than the preli­
minary figure. For Division llb, there was only a minor change. For
Division IIa, however, the final figure was 20 866 tons higher than the
preliminary one •

. The 1977 fishery was limited by the same Total Allowable Catch (TAC) as
in 1976. For both years, the annual TAC was 810 000 tons for North­
East Arctic cod. In addition, Norway and USSR could add 40 000 tons

'to their quota. This covered their catch of Norwegian coastal cod and
Murman cod, respectively. As was the case ,last year, the Norwegian
coastal cod was treated as an independent uni t for management' purposes'.
The USSR landings of Murman cod were inc1uded in the assessment for
North-East Arctic cod. The TAC for the present management unit was
850 000 tons in both 1976 and 1977. This total TAC was exceeded by
17 463 tons in 1976. The pre1iminary catch figure for 1977 is
34 459 tons above the TAC.

•
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Total landings are given in Table 1 for Sub-area I and Divisions IIa
and IIb. Totals for each country are given in Table 2. The landings
in 1977, compared with 1976, decreased by 3% in Sub-area I, while in
Divisions IIa and IIb the landings increased by 2% and 27%, respectively.

Oomparing the catch per unit effort (c.p.u.e.) in 1976 and 1977 (Table 4),
there has been a decrease lin Sub-area I and Division IIb both for the
United Kingdom and USSR trawlers, while there has been an increase in
c.p.u.e. for Uni ted Kingdom trawlers and Norwegian gill-net boats in
Division IIa.

The estimated total international effort in Sub-area I increased by 19%,
"taking the average change 'measured by Uni ted Kingdom and USSR uni ts
(Table 3). In Division IIb, the estimated total international effort
increased by 64%, although the estimate in USSR units may be affected
by low catch rates, because most of the catch was taken as by-catch in
the redfish fishery. In Division IIa, the estimated total international
effort decreased by 23%, taking the average change measured by United
Kingdom and Norwegian units (Table 3).
Thus, the increase in the ,catches in Division IIb of 27% resulted from
an increased effort in this area. However, the catch per unit effort ~

, data (Table 4) suggest a decrease from 1976 to 1977 in the recruited ..
stock biomass available to thefishery in Sub-area I and Division IIb,
while an increase is observed in DivisionIIa in the same period. The
most abundant year class in the catches in 1977 in Sub-area I and
Division IIb was the 1973 year class. The 1970 year class was the most
abundant one in Division IIa.

3.2 Haddock (Tables 5-7)
The final catch figure for 1976 was 137 279 tons (Table 5), 6 305 tons
below the preliminary figure in the 1977 report.

The Total Allowable Oatch (TAO) in 1977 for Nor~h-East Arctic haddock
was 110000 tons. The preliminary figure 'for the total landings in
1977 is 101 977 tons, about 8 000 tons below the TAO.

There was, a progressive de'crease in the landings from Sub-area I from
1973 (283 728 tons) to 1977 (66 946 tons). For Division IIa, there was
a decline since 1974, while the rather small catches in Division IIb
showed an increase from 1976 to 1977 (Table 5).
The total catches, however, were decreasing continuously from the high
catch of 320 065 tons in 1973 to 101 977 tons in 1977. This decrease
was mainly caused by the reducing abundance of the very rich 1969 year
class and the lower abundance of subsequent year classes. The available
catch per unit effort data (Table 7) show a decrease in all areas from
1974, and a relative decrease is the greatest from 1976 to 1977.

4. VIRTUAL POPULATION ANALYSIS (VPA)

4.1 Age Oompositions (Tables 8' + 13)
Age compositions of catches in 1976 were updated and new preliminary
data were available for catches in 1977. Although the revised age com­
position data for cod landings in 1976 were little changed from the
preliminary data presented to last year's meeting of the Working Group,

'the revised haddock data differed substantially from the preliminary
data. '

4.2 Natural Mortality

Assessments were made using values for the coefficient ofnatural
mortality M = 0.3 and 0.2 for cod and M = 0.2 for haddock.
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4.3 Fishing Mortality in 1977

At the 1977 meeting, the Working Group considered that'after aperiod
of instability, the exploitation pattern on cod had reverted to something
similar to that in earlier years. Therefore:-the exploitation pattern
used at the 1977 meeting was based on the average of the years 1970-74.
This exploitation pattern was maintained unchanged this year for the
VPA input fishing mortality values for 1977. The level of fishing morta­
lity was taken as F = 0.55 for M = 003 and F = 0.65 for M = 0.2 on" age:;
groups subject to maximum exploitation. Recruitment estimates from pre­
recruit surveys can also provide some check on the suitability of the
input F values used for partially recruited age groups. The adopted input
F values gave "estimates of stock size which were reasonably consistent
with the pre-recruit surv~y year class strength estimates. A further
check was made with a cohort analysis·by length, using the average length
composition for the period 1975-77. The results from this method are
much less dependent on the "starting'F value, the estimated average F
value for the fully exploited length range was 0054 (M = 0.3) and F = 0.64
(M = 0.2).

For haddock, a procedure similar to that for cod was adopted~

exploitation pattern was unchanged from last year and F = 0.55
for age groups subject to maximum exploitation.

The calculated estimates of F for the earlier years resulting" from the
Virtual Population" Analysis are given in Tables 9, 11 and 14, and stock
size estimates in Tables 10, 12 and 15.

STATE OF TEE STOCKS

Fishing Mortality

The changes in the exploitation pattern for 1976-77 compared with the
earlier years make it difficult to make comparisons of changes in the
overall fishing mortality over the"-iast few yearso However, there appears
to have been no major change in the level of fishing mortality in 1977.
For qaddock, the average level of fishing mortality on age groups 7-12
appears to oscillate from year to year.

Recruitment

Abundance estimates of pre-recruit year classes are available from
International O-Group"Surveys and USSR young fish surveys (Tables 16 and
17). Estimates of absolute year class strength calculated by VPA are
given in Tables 18 and 19.

Cod

The most" recent assessment indicates that the 1973 year c1ass is an
abundant ·one and that it might be about 19% less abundant than the out­
standing 1970 year c1asso Assessments indicate that the 1974 year class
is far below average. In the O-Qroup Survey the 1975 year class was rich,
and data from the most recent USSR survey support this. Abundance
indices from the O-Group Survey and the USSR young fish survey indicate
that the 1976 year c1ass is poor. In the O-Group Survey the1977 year
class appears to be average, while the USSR young fish survey indicates
a poor one. Estimates of absolute year class strength used in catch
prediction calculations are given in Table 18.

Haddock

The most recent assessment indicates that the 1973 year class is a peer
one and that the 1974 year class is about average. Both the O-Group
Survey and the most recent USSR young fish survey indicate that the
1975 year class is an abundant one. It may be near to the same strength
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as the 1969 year class which was an outstanding one. The following
1976 and 1977year classes were recorded to be rich in the O-Group
Surveys; but this has not been confirmed in the most recent USSR
young fish surveys. Estimates of absolute year class strength used in
the catch prediction calculations are given in Table 19.

5.3 Spawning Stock Biomass
,

Spawning stock biomass was estimated by using stock numbers in each
year, as calculated by VPA, ,and weight-at-age 'data given in Table 20.
The mature stock has been taken as 8 years and older for cod and 6 years
and older far haddock, and the spawning stock biomass estimates relate
to the biomass of the adultistock at the beginning of each year.
Estimates of the spawning stock biomass for cod are given in Table 18,
and in Table 19 for haddock.

For cod, the spawning stock~biomass reached a'very low level in 1974-76.
Due to improved recruitment ;to the adult stock from the 1969 year class,
the spawning stock started to increase in 1977. It is expected to
improve further in 1978 whenthe rich 1970 year class reach maturity.
It is expected to reach 700 '- 800 000 tons in 1979 under the TAG scheme
of 850 000 tons in 1978. If the catches in 1979 do not exceed 850 000 ton4lt
of cod, the adult stock is ~xpected to recover to over 1 000 000 ,tons.

The spawning stock of haddock was at a level of about 100 000 tons in
1973-74. An increase was observed in 1975 and 1976 dueto improved
recruitment from the very rich 1969'and the average 1970 year classes.
As later year classes are lass abundant, the spawning stock is expected
to decrease up to 1979 when the declining t~end should be reversed.

6. YIELD PER REGRUIT (Figures 1 and 2) .

Last year"the yield per recruit curves were estimated for cod and
haddock using the exploitation pattern and weight-at-age data given in
Table 20. From the curves for cod, Fmax = 0.3 (M = 0.2) and 0.6,(M = 0.3).
The values for the fishing mortality corresponding to FOol were estimated
to be 0.26 (M = 0.30) and 0.15 (M = 0.20)0 For haddock, Fmax = 0.3 and
FO'l was estimated to be.0.15. All F'values refer to age'groups subject.to
maximum exploi ta tion. . ......-

GATGH PREDIGTIONS AND TOTALALLOWABLE GATGHES (TAGs)

Dita used in calculating predicted catches are given in Table 20. Estimatlt
ofstock sizes in 1978 were 'derived from stock size estimates and fishing
mortality rates in 1977. TAGs for cod and haddock for 1978 are 850 000 tons
and 150 000 tons, and for the calculation of catches for 1979 it has been
assumed that the 1978 TAGs would be taken in full. To do this with the
present exploitation pattern would require fishing mortality rates in
1978 on age groups subject to maximum exploitation of F 0.45 (M = 0.3)
or F = 0.51,(M = 0.2) for cod and F = 0055 for haddock.

God, (Table 21)

In making a recommendation for a TAG for cod for 1979, the Group had to
consider the need to allow the spawning stock to increase to, and be
maintained at, a reasonable level as weIl as the most appropriate level
of fishing mortality to maximise yield per recruit or optimize catch
rates. The spawning stock size estimated for the beginning of 1978 is
813 000 tons for M = 0.3 and 699 000 tons f9r M = 0.2, which is less
than had been anticipated in the previous report of the Working Group
(1.122 or 1.047 million tons), but for the range of F values considered
for 1979 and 1980, the spawning,stock is expected to increase in size
and should exceed 1 million tons by,the beginning of 1980. To fish
at FO.l in 1979 would involve a substantial reduction in fishing morta­
lity compared with the expected level in 1978 and a consequent reduction
in catch.
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For M ~ 0.3, if fishing mortality was allowed to increase to Fmax = 0.6,
larger catches would be taken, but in the long term the averagespawning
stock size would be expected to decline below 1 million tons. At an
intermediate value of F = 0.4,c the expected catch in 1919 would be
822 000 tons and if this level of F was maintained into 1980, the expected
catch would increase to 891 000 tons. Thus, an average catch for these
two years would be close to the present TAO of 850 000 tons. The Group
thereforeexamined the effects in terms of fishing mortality rates and
resulting spawning stock biomass of maintaining the TAO at the 1978
level for 1919 and 1980.

This strategy wou1d resu1t in a' progressive'reduction in fishing
mortality from F,= 0.55 in 1917 to 0.45 in 1918,0.42 in 1919 and 0.38
in 1980 (M = 0.3). The 1979-80 levels of F would be about midway between
the FO.l and Fmax values on the yie1d per recruit curve.

For M = 0.2, maintaining the 1918 TAO through 1979 and 1980, the sequence
of fishing mortality rates in 1911-80 would be 0.65, 0.51, 0.44,-and
0.31. Although the F levels in 1979-80 would . still be above the Fmax
level', this strategy would result in a progressive reduction in fishing
mortality towards Fmax •

The spawning stock biomass with this strategy would be expected to
increase up to the beginning of 1981, at least. This strategy is
summarised in the table below:

M = 0.3 M 0.2

1919 F on age groups subject to
maximum exploitation 0.42 0.44

Oatch (thousands of tons) 850 850

Spawning stock at beginning of
year (thousands of tons) 868 184

1980 F on age groups subject to
maximum exploitation 0.38 0.31

. Oatch (thousands of tons) 850 850

• Spawning stock at beginning of
year (thousands of tons) 1 291 1 305

1981 Spawning stock at beginning of
year (thousands of tons) 1 816 2 056

The Working Group recommends that the TAO for North-East Arctic Ood
for 1979 should be set at 850 000 tonso

The recommendation for 1980 would, however, depend on catches actua11y
taken in 1978 and 1979.

1.2 Haddock (Table 22)

For haddock, in addition to the management considerations mentioned for
cod, the Group also had ~o take into account the effects on haddock
as a by-catch species of fishing effort levels which are likely to prevail .
when fishing for the TAO recommended for codo To take the TAO of
150 000 tons, the fishingmorta1ity rate in 1918 on the age group subject
to maximum exploitation would be F = 0.55 (i.eo, at the same level as in
1977). The spawning stock biomass had been declining but this trend is
expected to be reversed in 1979 'when more abundant year c1asses.recruit
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to the spawning stock. With the present exploitation pattern the
yield per recruit curve has a maximum value at F = 0.3; thus, the
present,level of fishing mortality is in excess of this value. In
order to reduce fishing mortality on haddock towards the Fmax level
and bearing in mind the expected reduction in fishing mortality .
required to take the recomoended TAC for cod, the Working Group con­
siders that a reduction in:fishing mortality in 1979 to F = 0.45
would be appropriate. This would be expected to yield a catch of
170 000 tons as indicated in the summary table below. .

1978 F onage group subject to
maximum exploitation 0.55

Catch (thousands of tons) 150

Spawning stock at beginning of
year (thousands of tons) 147

1979 F on age group subject to
maximum exploitation,

Catch (thousands of tons)
,

Spawning stock at beginning
of year (thousands of tons)

1980 Spawning stock at beginning
of year (thousands of tons)

0.45

170

133

189

•
The Working Group therefore recommends that the TAC for North-East
Arctic Haddock for 1979 should be 170 000 tons.

8. MIDWATER TRAWL

It was reported to the Working Group that in the fishery for cod in
the North-East Arctic, vessels from the German Democratic Republic,
the Uni ted Kingdom and USSR are using midwater trawls occasionally,
but the quantities taken by this gear are comparatively small.
Norwegian vessels may use midwater trawls outside the l2-mile zone
of Norway but the catches taken by this gear cannot be quantified at •
present.

Vessels of the Federal Republic of Germany have used midwater trawls
in the North-East Arctic since 1974, mainly in Sub-area land
Division IIb. Catches of this fishery in comparison to the total Federal
Republic of Germany and the total international fisheries are given in
Table 23. The proportion of the midwater trawl catches of cod in the
Federal Republic of Germany fishery showed an increasing trend since
1975, while the midwater trawl component compared to the total catch
of cod in the North-East Arctic was of about 1 to 2% in this period.

From the fishery in 1977, length and age composition data for both
bottom- and midwater trawl :catches were available to the Working
Group. The mean length and age data compared to the data from all
fisheries are given in Table 24. These data indicate that there are
significant differences in:the length and age composition of catches
from different gears in the Federal Republic of Germany landings of
cod. However, compared to :the total catch from the North-East Arctic,
the difference is comparatively small and the average length of mid­
water trawl catches in Sub~area I, Division IIb and in the combined
average for all areas is still higher than in the total catches. Only
in Division IIa is the mean length of midwater trawl catches sigriificantly
smaller than in'the total international landings, but this is the
region in which the midwater trawl component is the smallest, only
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809 tons representing 29.3% of the Federal Republic of Germany
catches and 0.34% of the total catch of cod in Division IIa in 1977.

The average age .in the midwater trawl catches of cod is lower'~han in
the bottom trawl catches of the Federal Republic of Germany fishery
and except Sub-area I also lower than in the total catches. This
supports the results of selection experiments'with midwater and bottom
trawls indicating that the average length per age group is higher
in midwater catches than of those taken at the bottom. A similar
observation, i.e. that faster growing fish of the same year class
tend to stay 'in the midwater and slower growing fish at the bottom,
was also made in the haddock catches from these experiments
(Annales Biologiques, 1975,'2l:81).

,
In the catches of haddock which are mainly taken as by-catch in the
cod fishery, the average length and the average age of m±dwater
trawl catches is also smaller than in the bottom trawl catches of the
Federal Republic of Germany fishery. However, compared to the total
haddock catch in all areas, the average values in the midwater trawl
catches are higher.

The data of the Federal Republic of Germany fishery in 1977 show that
there are differences in the length and age composition of catches
taken by'different gears. in the Federal Republic of Germany fishery,
but the length and age composition of midwater trawl catches are still
within the range of the total international fishery. .

One sample available from the German Democratic Republic fishery
for cod in Division IIb in September 1977 shows an opposite result.
The·mean length in the midwater trawl catch was 82.3 cm compared to
70.7 cm from the bottom trawl fishery at the same time in the same
area, the average age was 6.9 and 6.1 years, respectively. This result
is similar to the results obtained by Bohl in selectivity experiments
(Doc. C.Mo1975/B:24).

All these results indicate that the effect of midwater trawls on the .
stock might differ depending on the time and area distribution of the
fishery. A more full analysis of the effectof midwatertrawling

. on the stock in the North-East Arctic might become obtainable when
the fishery with midwater trawlscan be incorporated as aseparate

, fishery in the model to assess the effective mesh size in use (see.
Section 9 of this report) •

MESH ASSESSMENT

The 1977 report of this Working Group stated the intention to assess
the effective mesh sizes in use in the trawl fisheries for North-East
Arctic. cod and haddock. The method was developed by Mr K PAndersen
of the Danish Institute for Fisheries and Marine Research,and it is
based on thelength composition of the catches.

Mr Hylen and Mr R0rvik have worked with this method since the 1977
meeting of the Working Group, and they met with'Mr K PAndersen in
January this year. A preliminary mesh assessment for North-East
Arctic cod was presented to the members of the Working Group together
with the data base, an outline of the theory, and a listing of the
computer programme used.

The results were discussed, and it was agreed that the method looked
promising. The data base,however, needed updating. Some of the
input parameters needed to be revised. Moreover, the reliability of
the best estimates should be evaluated by some sort of sensitivity
analysis. A mesh assessment for North-East Arctic haddock i8 also
needed. The results from these two mesh assessments should be
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comparable. This can be done at a future meeting of this Working
Group, and by then more members of the Group would have had the
opportunity to familiarise :themselves with the technique.

10. TIMING OF TEE WORKING GROUP MEETINGS
,

The current practice of holding the Working Group meetings in the
spring of each year creates a number of assessment problems resulting
from the incompleteness and poor quality of the provisional. data on
the most recent year's fisheries. These difficulties would be
reduced, if Assessment Working Groups' meetings were held later in
the year, and the present time period between estimating TA~and
the year in which they are applied would be reduced, hopefully
reducing the need for revisions of TAC recommendations. Additional
information would be available from the fishery in the year of the
assessment and more up-to-date pre-recruit survey data would be
available,all of which would contribute" to the improved reliability
of the assessments. "

Because of holiday commitments it would be necessary to avoid the
summer period. However, if the time-tables of the management bodies •
permitted it, there would be advantages in holding any subsequent
meetings of the North-East Arctic Fisheries Working Group in the
early autumn to provide advice for management of the stocks in the
following year.

11. SHORTCOMINGS AND GAPS IN DATA RE~UIRED FOR STOCK ASSESSMENT PURPOSES

The Working Group identifie'd the following gaps and shortcomings in the
1977 data for the North-East Arctic cod and haddock assessments:

11.1

11.2

Nominal Oatches

a) Preliminary nominal catch data are:required from Faroe Islands,
France, Portugal and Spain,

b) Separate figures for the bottom and midwater trawl nominal catches
are required from all other öountries than the Federal Republ~c

of Germany which has provided such data.

Age and Length Compositions

a) Age and length composition data were missing for the Faroese,
French, the German Democratic Republic, Portuguese and Spanish
catches;

b) ,Separate age and length compositions for the bottom and midwater
trawl catches were available only for the Federal Republic
of Germany;

c) Age/length keys should cover sufficiently the extreme length
groups in the catches.

Discards

The amount of fish discarded or used for fish meal reduction should
be reported by year, together with observations on any changes in
discarding practices by length groups.

Fecundity
Fecundity data are required for stock and recruitment studies.

•
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Tab1e 1. COD. Total nominal catch (metric tons)
by fishing areas (landings of Norwegian
coasta1 cod not inc1uded).

Year Sub-area I Division IIb Division IIa Total
catch

1960 375 327 91 599 155 116 622 042
1961 409 694 220 508 153 019 783 221

1962 548 621 220 797 139 848 909 266

1963 547 469 111 768 117 100 776 337
1964 206 883 126 114 104 698 437 695
1965 241 489 103 430 100 Oll 444 930
1966 292 253 56 653 134 805 483 711

1967 322 798 121 060 128 747 572 605
1968 642 452 269 160 162 472 1 074 084

1969 679 373 262 254 255 599 1 197 226

1970 603 855 85 556 243 835 933 246
1971 312 505 56 920 319 623 689 048

1972 197 015 32 982 335 257 565 254

1973 492 716 88 207 211 762 792 685

1974 723 489 254 730 124 214 1 102 433

1975 561 701 147 400 120 276 829 377
1976 526 685 103 533 237 245 867 463
1977* 512 208 130 931 241 320 884 459

* provisiona1 figures.

•

•



Tab1e 2. COD. Nominal catch (metric tons, who1e weight) by countries (landings of Norwegian
coasta1 cod not inc1uded). (Sub-area I and Divisions IIa and IIb combined.)"

(Data provided by Working Group members)

Year Faroe German Germany United Total
Is1ands France Dem.Rep. Fed.Rep. Norway Po1and Kingdom USSR Others all countries

1960 3 306 22 321 9 412 231 991 20 141 115 213 400 351 622 042
1961 3 934 13 155 3 921 8 129 268 311 - 158 113 325 180 1 212 183 221
1962 3 109 20 482 1 532 6 503 225 615 - 115 020 416 160 245 909 266
1963 - 18 318 129 4 223 205 056 108 129 119 411 964 - 115 511
1964 - 8 634 291 3 202 149 818 - 94 549 180 550 585 431 695
1965 - 526 91 3 610 191 085 - 89 962 152 180 816 444 930
1966 - 2 961 228 4 284 203 192 - 103 012 "169 300 121 483 104
1961 - 664 45 3 632 218 910 - 81 008 262 340 6 512 605
1968 - - 255 1 013 255 611 - 140 381 616 158 - 1 014 084
1969 29 314 - 5 901 5 343 305 241 : 1 856 231 066 612 215 133 1 191 226
1910 26 265 44 245 12 413 9 451 311 606 5 153 181 481 216 632 - 933 246
1911 5 811 34 112 4 998 9 126 401 044 1 512 80 102 144 802 215 689 048
1912 1 393 8 915 1 300 3 405 394 181 892 58 382 96 653 166 565 281
1913 1 916 11 028 4 684 16 151 285 184 843 18 808 381 196 216 192 686
1914 5 111 46 028 4 860 18 501 281 216 9 898 90 894 540 8011) 38 453 1 102 434
1915 11 309 28 134 9 981 30 031 211 099 1 435 101 834 343 5801) 19 368 829 311
1916 11 511 20 941 8 946 24 369 344 502 6 986 89 061 343 0511) 18 090 861 463
1911* 9 222 12 156 3 463 12 691 382 401 1 084 85 2812) 368 1211) 9 434 884 459

* Provisional figures.

1) Murman cod inc1uded.

2) Uni ted Kingdom (England and Wales) on1y.

I-'
I-'



Tab1e 3. COD. Estimates of total international effort in Sub-area I and Divisions IIa and IIb.

SUB-AREA I DIVISION IIb DIVISION IIa
Total inter- Total inter- Total inter-

National effort national effort National effort national effort National effort national effort

Year U.K. 1 ) USSR2) U.K. USSR U.K. USSR .' U.,K. USSR U.K. Norway3) U.K. Norwegian
units units units units units units

1960 95 43 500 89· 42 11 87 30 39 9 489 232 52

1961 94 53 519 108 51 22 171 50 30 8 410 264 41

1962 93 61 596 93 51 16 166 30 34 7 812 212 35..

1963 78 62 644 91 45 9 114 20 29 7 153 177 38

1964 42 30 357 56 49 17 137 32 36 6 103 150 22

1965 42 25 366 62. 37 11 95 21 33 6 883 152 34

1966 63 33 395 70 23 16 73 30 46 6 796 201 34

1967 51 30 399 61 10 . 12 114 14 50 7 153 248 37 ...

1968 86 ,r 584 59 9 24 156 22 52 7 930 290 32"T)

1969 115 45 601 68 24 19 194 22 73 6 747 272 43

1970 122 35 604 75 24 15 86 11 55 6 893 369 38

1971 82 23 558 73 4 27 80 36 48 6 913 516 30

1972 71 41 419 58 7 11 65 18 35 8 674 610 29

1973 96 61 864 88 18 12 163 15 27 9 156 492 31

1974 92 48 916 80 9 18 240 33 29 6 590 444 37

1975 109 31 729 66 5 19 147 34 28 4 906 364 35

1976 96 44 878 80 21 18 128 35 34 5 862 678 62

1977* 82 56 966 102 44 31 230 52 37 6 583 525 48

* Provisiona1 figures.

1) Hours fishing x average tonnage x 10-6 = mi11ions on ton-hours.

2) Hours fishing (catch/catch per hour fishing) x 10-4 •

3) Gi11 net boat week at Lofoten.

• •
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Tab1e 4. COD. 'Catch per unit effort (metric tons, round fresh)
in Sub-area I and Divisions IIa and IIb.

SUB-AREA I DIVISION IIb , DIVISION IIa

Year U.K.1) USSR2) U.K. USSR U.K. Norway3)
, ..

1960 0.075 ' 0·42 0.105 0.31 0.067 3·0
1961 0.079 0.38 0.129 0.44 0.058 3.7
1962 0.092 0.59 0.133 0.74 0.066 4.0
1963 0.085 0.60 0.098 0.55 0.066 3.1
1964 0.058 0.37 0.092 " 0.39 0.070 4.8
1965 0.066 0.39 0.109 0.49 0.066 2.9
1966 0.074 ' 0.42 0.078 0.19 0.067 4.0
1967 0.081 0.53 0.106 0.87 0.052 3.5
1968 0.110 1.09 0.173 1.21 0.056 5·1
1969 0.113 1.00 0.135 1.17 0.094 5.9
1970 0.100 0.80 0.100 0.80 0.066 6.4
1971 0.056 ' 0.43 0.071 0.16 0.062 10.6
1972 0.047 0.34 0.051 0.18 0.055 11.5
1973 0.057 0.56 0.054 0.57 0.043 6.8
1974 0.079 0.90 0.106 0.77 0.028 3.4
1975 0.077 ' 0.85 0.100 0.• 43 0.033 3.4
1976 0.060 0.66 0.081 0.30 0.035 3.8
1977* 0.053 0.50 0.057 0.25 0.046 5.0

* Provisiona1figures.

1) United Kingdom data - tons per ~OO ton-hours fishing.

2) USSR data - tons per hour fishing.

3) Norwegian data - tons per gi11-net boat week at Lofoten.

Tab1e 5. HADDOCK. Total nominal catch (metric tons) by fishing,
,areas.

(Data provided by Working Group members)

,y'ear Sub-area I Division IIb Division IIa Total
, ,

1960 125 675 1 854 27 925 155 454
1961 165 165 2 427 25 642 193 234
1962 160 972 l' 727 25 189 187 888
1963 124 774 939 21 031 146 744
1964 79 056' 1 109 18 735' .' 98 900
1965 98 505 939 18 640 118 079
1966 124 115 1 614 34 892 160 621
1967 . 108 066 440 27 980 136 486
1968 140 970 725 40 031 181 726
1969 .. 88 960 1 341 40 208 130 509
1970 59 493 497 26 611 86 601
1971 56 300 435 21 567 78 302
1972 221 183 2 155 41 979 265 317
1973 283 728 12 989 23 348 320 065
1974 159 037 15 068 47 033 221 138
1975 121 686 9 726 44 330 175 742
1976 94 064, .. . . 5 649 37 566 137 279
1977* 66 946 12 227 22 804 101 977

* Provisiona1 figures~



Table 6. HADDOCK. Nominal catch (in metric tons) by ~ountries.
(Sub-area I and Divisions IIa and IIb combined).

(Data provided by Working Group members)

Year Faroe German Germany
Islands France Dem.Rep. Fed.Rep. Norway Poland U.K. USSR Others Total

1960 172 - - 5 597 47 263 - 45 469 57 025 125 155 651
1961 295 220 - 6 304 60 862 - 39 650 85 345 558 193 234
1962 83 409 - 2 895 54 567 - 37 486 91 940 58 187 438
1963 17 363 - 2 554 59 955 - 19 809 63 526 - 146 224
1964 - 208 - 1 482 38 695 - 14 653 43 870 250 99 158
1965 - 226 - 1 568 60 447 - 14 345 41 750 242 118 578
1966 - 1 072 11 2 098 82 090 - 27 723 48 710 74 161 778
1967 - 1 208 3 1 705 51 954 - 24 158 57 346 23 136 397
1968 - - - 1 867 64 076 - 40 129 75 654 - 181 726
1969 2 - 309 1 490 67 549 - 37 234 24 211 25 130 820
1970 541 - 656 2 119 36 716 - 20 423 26 802 - 87 257
1971 81 - 16 896 45 715 49 16 373 15 778 3 78 911
1972 137 - 829 1 433 46 700 1433 17 166 196 224 2 223 266 145
1973 1 212 3 214 22 9 583 86 767 325 32 408 186 534 - -320 065
1974 925 3 601 454 23 409 66 164 3045 36 293 78 5481) 8 699 221 138
1975 299 5 191 437 15 930 55 966 1080 28 661 65 0151) 3 163 175 742
1976 537 4 459 348 16 660 49 492 986 16 954 42 4851) 5 358 137 279
1977* 131 1 198 144 4 752 39 600 - 10 6322) 45 ~731) 347 101 977

* Provisiona1 figures.
1) Murman haddock inc1uded.
2) United Kingdom (England and Wales) only.

I--' --.­
.p-

I

• •
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Table 7. HADDOCK. Catch per unit effort
and estimated total international
effort.

Catch per effort (U.K.) Estimated total international

Kilos/l00ton-hours effort in U.K. units

Year Sub-area Divisions Total catch in tons x 10-3
Tons/l00 ton-hours in Sub-area II IIa IIb

1960 33 34 2.8 4.7

1961 29 36 3.3 6.1

1962 23 42 2.5 8.2

1963 13 33 0.9 11.3

1964 18 18 1.6 5.5

1965 18 18 2.0 6.6

1966 11 34 2.8 9.4

1961 18 25 2.4 1.6

1968 19, 50 1.0 9.6

1969 13 42 2.0 10.0

1970 1 31 1.0 12.4

1971 8 25 3.0 9.8

1912 14 18 23.0 19.0

1913 22 20 20.0 14.5

1914 20 74 15.0 11.1

1975 15 60 4·0 11.1

.1916 10 38 3.0 13.1

1977* 4.3 16 0.2 23·7

* P!ovisiona1 figure.



Tab1e 8.
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COD.
Catch in numbers by year and by age (thousands)

AGE 1 9(:(~ 1961 1962 1963 1964 1965

1 465.0 1 .0 1 .0 1 .0 103. (, 1 .(1
2 7147.0 1699.0 1713.0 4.0 675.0 2522. C'
3 37882.0 4547ß.ü 42416.0 13196.0 529~.• (1 15725.('
4 97e6S.ü 132655.0 17('566.0 106984.0 45912.(' 25999.0
5 64222. r) 1 2345e .'~ 167241 .0 205549.0 9795(' . (~ 7[,299.0
6 ·67425. (I 51167.0 t.94GC . CI 9549t,.0 5t.S75. (. 6651~ .0
~> 23! 1 7. C' 38740.0 2B2~7.l) 35518.0 1~642.(;I 25444.0,
e t.4Z9.0 17376.0 2'lS96.'~ 16:::21 .0 916:: . C· .343D.0
9 724') . (, 5791 .0 7956.0 118~4 . C' (:~~6.0 35(:'=, . I)

10 11675.0 6776.0 272-~.. 0 3t.,'34 • '.) 35~,:, .0 1467.(1
11 4504. (. 5~,6(' .0 2(;('3. r) 1 (.~ 1 .0 -;'t.3. C' 11 G-1 • (I

12 1t~ ..~3.C 16t.2.C 1647.0 1025.(,1 172.ü 131 .(1
13 3~A .0 ~l').O 332.0 4:3t• • ':' 3~~7. (, (:7.0
14 102. (' 2ß0.0 280.0 129.0 2,:":4.0 ='1 • C'
15~ 226.0 10':::.. 0 103 . (. 157. (1 13-1 • C' 1 79 . (, •

AGE 1966 1967 19GB 196~ 1970 1971

1 1 .('1 1 .0 1 .0 1 • (1 1 · (. 3e. . (1

2 869. (1 151 • C' 1 .0 275.0 591 • C' 221 ('. c·
3 55937. (1 34467. (1 37('9. t) 2307.0 7164.0 7754.(1
4 55E:44 . (. 160r)·~ 8. {) 1745eS.O 24545. Co 1{)7~2 . (1 13739.ü
5 34E:76. (, 69235.0 2G7961 .(. 23851 1 .12' 25ß13.0 11831 • f)

6 42S::::9. (,1 22061 .0 1(17051 .0 1e,1239.~" 137~.29. (. 9527. 1)

7 37169.0 26295.0 267(1~ .0 79363.0 96-l.:? ...' • (. 5929(' . (.
t .. 1t.S(1(.it. C' 251::;3.(' 163~3.0 269S~.(1 31 :J2(,,:. (1 520ü:: • I)

9 5ü77.') 11323.0 11597.0 13463.0 t.::"'J3. ': 12("::'3. C'
10 14~:5.t.. 2328. l1 36~)7 • C" 5092. L' 3: ...... 3. (.. 243~. ('t

11 3t·O • (, 6~,7.') 657.0 1913.(.' 1232. {, 762.(1
12 c.~ (13. (" :.1(:.0 1 22. () 414.0 2[.(1.(, 41.~_.. (,
13 77.0 225.0 124.0 121 .(, 1('6. ') 14~.(l

14 9. (1 .i- (•• 0 70. r;) 23.0 33. (, 42:. r~,

1St 70. C' 14.0 46.0 46.0 35.(" 25.C' •
AGE 1 q ..,? 1973 1874 1975 1976 'q..,-

- I ... J. ._ " ,

1 1 .0 1 .0 115.0 1 .0 706.(1 1 .0
? 47('1 .0 82,77.0 2,1347.0 1184 .1) 1908.(' 10693.(1....... 35536.0 294262.0 91t,55.":' 452ö2.0 85337. (1 38557. (,-,;I

4 454:::1 • C" 131493.0 437377.l\ 5979.~." 114341 • r) 168530.0
5 LS;t')32 • C" 6100('.('1 203772. I) 226646.0 79993. (, 135324.ü
6 120r.9.0 2056~.O 47006.0 11 ß567 .0 118236.0 52261 .0.., 7918.0 724t• • (.. 1263(' . (l 28522.0 47872. C' 57615.(1,
8 348eS. (11 e,32B.0 437('1.('1 9353.0 13962. (, 21303. C'
9 223"15.(' 1913(~.(1 2523.0 2617.0 4(151 .0 5041 · .)

10 4572.0 4499.0 5607.0 1555.0 936.0 1341 ·(,

1 1 1215.(1 677.0 2127.0 192B.0 558.0 541 ·(,

12 353.0 195.0 322.0 575.0 442.0 221 .0
13 315.0 81 .0 151 ..) 231 .0 1::9 • r) 110.('
14 121 • CI 59.0 B3.0 15. (. 26. (• 72. (,
15+ 40.0 5~.O 62.0 37.0 53.CI 47.0
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Tab1e 9. COD.
Fishing morta1ities by year and by age (M:= 0.3)

AGE 1960 1961 1962 1963 lS64 1965 1966 1967 1968 1969

1
2
3
4
5
6...•
e­
9
112'
1 1
12
13
14
15+

.1210

.00

.04

.19

.29

.37

. 42

.33

.C2
• -17

.60

.46

.44

.65

.00

.1)('

.04

1 -,
• '-Wo..:-

.44

.94

.00

.00

.05

.56

.72

.53

.57

.71

.8..7

.69

.67

.6C'

.71

.65

.00

.1<:' (,

.02

.1 b

.61
• t.E:
• EA
.Tl
.82

LU
1 .20

.75

.50

.45

.65

.00

.00

.01

.11

.2ö

.3~

.4E:>
, .62
.90

-:"?......
. 82
.76
.e5
.62
.65

"31
~­

" ~.'... ...
" ";1,:)

.44

.6C'

.G3

.34

• ':.:~6

.65

.12'12'

.C-O

.03

.08

.16

.31

.40

.49

.8(·

.63

. 53

.38

.65

.00

.00

.02
" 12
.15
• '17
.3€:
.5t.
.73
.71
.77
.69
.75
.41
.65

.00

.00'

.02

.17

.34

.40

.35

.46

.8E.

.64

.50......

.~~

.74

.83

.65

.üZ

. 1 7

,,[. "l

.97

.74

.65

t1EAN F FOR AGES >= e. MW <= 12 ( NOT l--IE I GHTED Er STOCK IN NUMBERS)
.55 .72 .70 .76 .53 .52 .70 .52 " f..~,

AGE 1970 1971 1972 1973 1974 1975 1976 1977

.75 .59

.82 1. ('2

.64 1.05

.5e .9'1

.46 .66

.42 .gs

.~'0 .e3

.65 .80
• f,4 . 15
.70 .70

.22

~ ...
" ...:-..,:,

" 14

.55

1:"<:."
" _1_1

.55

.ze

.55

.55

.55

.00

.01

.08

.55

.55

.24

.62

.27

.0('

.00

.05

.12

.66

.36

.53

.43

.58
• g 1

.47

.80

'":'1:"
" __I_I

• 1 1

.56

.00

• '<'0
.03

.55

.00

.01

.36

.44

.40

.42 .61

.45 .55

.87 .65

.9C' 1.02

.4~ .76

.70 .92

.32

.35

.00

.01
• '1 4
.16

.64

.9(­

.66
...17.~ .

.40

.45

• (1)

.00

.13

.24

.31
-;:. Cl

• <..-

.20

.00
• ('0
.01
.08
. u.~

.45

.03

• '10

.f;5

· t.2

.....,.
" ...) I

.00

.00

.31

.74

.55

.64

• ,~,6

.59

1
2

4
5
6
7
e-
9
10
11
12
13
14
15+

•
ME AN F FOR AGES >= 8 AND <= 12 ( NOT WEIGHTED Er STOCK IN NUHBERS)

.68 .65 .85 .61 .63 .72 .62 .55
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Tab1e 10. COD (M = 0.3)

Stock in numbers at beginning of year (thousands)

AGE 1961 1962 1963 1964 1965

7~78b.b 7~793.2

5763~.O 34417.3

444340.1 512674.2
197278.6 187745.6

242. r2J

9(1} 3.3
:::579.1
2823.9

SiE, .4
127.1 •

261 .6
6~;4. 1
1 ~l j, .5

4111024.7 3320013.1
1570108.4 3045433.7
530Z~2. 1 1162SBE. 1
506549.6 3e3308.4
455630.8 336000.5
206181.7 254138.5

589('3.1 1 ('30('-1- .6
22610.5 269S2.9
1 U~,47.3
7.380.1
15t,8.('
366.9
7~S.3

24102.7
6519.5

229.5

1452.3

'1643.:1
2197.7

406.1
1 ~('. 5

592~.• 6

17850.4
5303.1

966262.6 2119425.8
945582.8 715824.1

1045648.4 699036.2
e88243.2 73ß307.7

1 S7 .~,

1 t.t.O. 9
519.9

1 14t·f:. • 3
32c."rE;.7

13762.6
157H\.i"

1276404.4
141344 4 .2
12515~.6.e

75247t.• 5
4071::.97.5
164935.0
122145.5
43~1:".0

",;:.q t:": r. C".. .
_~ . ..'L-_ • J

28233.2

329.5

ZE·':'lb.1
950('.5
46·.... 0.7
1 1 C' 7 . c.'

190848ß.3
1697737. 1
1059541.6

6630e.6.9
~36447.6

242181 .~

.:':'.57e.8.1

1

9
10
1 1
12
13
14
15+

2
3
4
5
6
7

AGE 1966 1~67 '1968 1969 1971

1
2
3
4
5
6
7
e
9

10
11
12
13
14
15+

444928.8
2459525.3
2253~·50.3

265416 •.3
1 e.2292 • E.
13('('61 .0
54669.e
12f..40.4
3E:€1.3
1412.9
1116.2

2;:'2. b
38. C'

102.3

31240=.2
329610.5

1 t.21 31 E' .0
11;21837.0

5e.0435.2
167012.1

98E.51 .0
64792.0
248Ze.ü

5223. L'
1450.5

465.9
13(:.6
::0.5

54235(~.0
231437.6
244052. r,21

1319725.4
1 (lb466(' .1

104886.2
5('.~.t.5 .9
26751.3

1906.7
496.6
269.8
17r;,. 5
b7.2

1104299.3
4('17t.1.9
171452.3
1 77G19. 1
82~.587. 9
5E:Ot.84.4
1 t.JE:At; • 1
55001.6
23794.7
~("'e38.3

t.St::.1
264.1
95.5
67.2

2632770. t,
e.} 8034.2
297411.5
125(137.5
110627.2
411334.7
261871,'4

69288.5
1E~ü61 .e­
6366.1
3161.5
971.3
2t·6.1

51 .2

4755064.8
1950412'::: . t.

6(15544.9
2141t.9.2

~9991 .3
1e.7944.Z
11242[;.4
24439.3

5873. 1
19tH':, .5
13('0.3

499.1
.122.3

36.5
•

AGE 1972 1973 1974 1975 1976

1
2
3
4
5
6
7
e.
9

10
1 1
12
13
14
15+

1783B03.3 3072377.7
3522(;06.1 1321473.1
1442999.7 2605579.9

441952.2 1038550.7
146916.8 2ee572.1
51684.5 BS965.2
36314.4 280~3.0

88953.7 20161.3
39507.7 36420.1
7B43.0 10600.8
2296.5 2062.6

82lL 9 Gez. 4
603.4 318.3
2~3.3 187.1
55.0 71L6

38415~n.9
2276072.6

97le75.::::
1678811.1
657('66. 1
181833.7
4G.:~,7.2

14584.2
7805.9

10335.4
4057.7
954.2
340. (.
185.5

Be•• 6

1397291.0
2B45816.e.
1667t.56.2
641444.e.

313924.9
79985.1
234~.7.0

3717.7
3394.6
1221.9
434.1
124.6
C"~ q
~'c. • _

1679489.5
1035137.t.
2107217.7
11967[.0.4

424ü1;3.2
453307. (,
132299.7

342t,0.1
948[\.5
3('42.9
1441.8
90Z.3
421 .3
127.9
79.5

1158.0
1243591.ü

765213.C'
1487977.2

7<:'8835.8
245977.1
235323. ~,

5749t..6
13606.1
3619.5
146('.2
596.5
296.9
'194·.3
72.6
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Tab1e 11. COD.
Fishing morta1ities byyear and by age (M = 0.2)

AGE 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969

1 .0('1 .00 .09 .00 .00 .00 .00 .00 .00 .00
2 . 01 ·,,(, · .0r,) .('Iü .00 .00 • (u,:' · ('0 .00 ·(.(.
3 . ('5 .08 .07 .03 . 02 .02 .04 .03 .03 · \)2
4 .23 .27 .31 .24 .14 . 11 · 1 (I .15 .. 21 ...,...,

.c...;.
5 -:-c- . 49 .65 .74 .35 .39 .21 • 1 t . .41 .4'::;.. _'_I
6 .46 .51 .~.2 1 · ('0 .48 .45 .38- .20 .47 .54
7 .43 .53 .61 .96 .57 .40 .47 .43 .40

• I
I

8 .48 .6e .65 .:.~ .72 .52 .57 .67 .52 .. ::'2• U I

9 .39 -..., .79 q"" 1 .03 .. 7(- .69 .84 .78 1 .14.. ,. ~ ...... .",

10 .71 ~-: .9E: t .2E: .83 ","co "'"? .. c,Z .73 ~ .~.
• I I .. ;-' • I .... .. -.-' ("..

11 .88 .~2 . 79 t .33 .9e. -,.":' .43 .9 r) .58 1 .. 1 3• I....,

12 .69 1 .. ('2 .. 7 t- • f.,6 .:,,-,. ...., .61 • t.0 .38 Cl?.. '-" t ."tL
• -<-

13 . 52 .91 .70 .. 5[:· .9t. 1 . ('6 .47 .~,b .e.7 • E.4
14 .51 1 •c., 7 • ~.1 .53 .71 .65 .. 3t.~ .. 4f~'

.., ....
.. 3[... I,,)

15'; .75 -r- ""c: ..,.c- .75 -::oe: .75 -,.c .75 ~r:".. ,. -' • I...., .. i _I .. t_, .. , _I .. I_I

ME AN F FOR AG ES ,- 8 AND ,= 12 ( NOT I-JEIGHTED EY STOCK IN NUMBERS).'-

.63 .. E.;': •e.(' 1 .. '2'5 .8~ .62 .61 .81 .60 1 .':2
AGE 1970 1 ~71 1972 1973 1974 1975 1976 1977

1 .00 .00 .00 .00 .00 .00 • Cu) .00
2 .00 .. (..J • ('0 .01 .02 · ('0 .00 .(11
3 .04 · ~'2 .1)4 · 1 t. .16 ·(..~ · ('6 .07
4 .14 · 1 r,;:, .16 .. 2(" . 1.5 .15 .15 .17
5 .40 .23 .30 .34 .52 .·'\.4 .. 3(1 .2l";
6 .57 . 25 .39 .39 .4E. .67 .43 .... ...,.. ..)..:.'
7 6? .52 .35 .43 .45 .6d. .63 .38. ....
8 .E.4 .. f.3 .67 -'" . 51 · 71

..,...,
.65.. I _I .. t"-'

9 . 94 q .... 1 · 14 1 .Cq .54 .65 -:"ö .65·-~ • I L.,\

10 .99 .73 1 .21 ..,...,. .g7 .76 .52 .~5• I ~.• 11 .69 .87 1 .07 .5E: 1 .03 1 • 1 5 .69 .65
12 .44 .53 .78 .4B .57 .90 .34 .E;5
13 .64 .48 1 .01 .40 .B5 1 .(13 .56 .65
14 .74 .57 .94 .52 .95 • 1 e .32 .65
15+ .75 .75 .9') · eet .8(\ • .<;:. (, .7(' .85

MEAN F FOR AGES ,- 8 AtlD <= 12 NOT WEIGHTED EY STOCK IN NUMBERS ).'-
.7B .74 • 97 .71 ..,? .e.3 -..., .6=.• I ~ • I'~
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Tab1e 12. COD (M = 0.2)
stock in numbers at beginning of year (thousands)

AGE 1960 1961 1962 1963 1964 1965

1 1092193.7, 708419.7 506747.5' 1162320.1 2363B2('.2 1930092.0

2 1130537.0 893792.G 5e00('4. 1 414e..~,8.f:.. 951626.3 1~3523~.3

3 790570.B 919150.1 73024('.8 473319.9 33967~... ~-:: 778516. (,

4 531469.9 613075.5 711493.1 559597.1 3756(17.4 27332(' .9

5 240315.(1 34705~.. 0 3~.. 2b51 .4 429223.~ 361t:.35.5 266147.2

6 200177.7 139072.6 173530.0 1638ZÜ.f:.. 167979.8 20t.329.3

7 '72082.9 103446.9 68034.3 62:::46.9 49256.3 e,5('t37 . ('t

8 240B4~4 3 i:.. 2t. 3 . 4 5('003.7 30394.5 19461 .9 22751 .4

9 24717.1 12165.1 15C.. 23 .3 212t.3.0 1('439. ('I 7755.2

10 25037.9 1373f.. 4 4791 .3 5861 • 1 6'::~43 .7 3043.1

11 8392.2 10075.5 5202.4- 1497.0 1360.7 2437.1

12 4035.tt 2e60.3 3301 .2 1938.2 322.9 41[',.0

13 ~52.7 165.~.. 2 847.4 1234.1 673.B 11 1 .2 •14 27B.7 463.0 547.7 343.8 564 .~. 2(17.6

15'" 28(;.3 13G.8 130.5 '1 9E~ .9 165.9 228.7

AGE 19G6 1967 1910·":- 1969 1970 1971

1 245493.7 165G2f'· .0 294254.7 6191ß8.f. 1543543.9 29159g9.9

2 1 S~~1)2L..t .8 200992.4 135603.9 24 1)314 t:' E.r;'b8~t.~ • r21 1263745.0·~.

3 15t.21 E.l .b 12~Z~~::.7 164422.2 l11C22.::: 196995.7 ".1452('.1

4 ~231Si5.4 1 244t.68. 4 1027494.0 'l3126g.~ M ... i;:, 14.1 1 54[:,1 ~'l .4-

5 21){'3::~3 .7 461)050.9 e,7!:3002.2 684C'14.3 853t.. 5. ~ 629[;9.3

6 14782.3. 1 '1 32ßC"S . 2 314303.G 47596ß.7 346325.7 48745.4

7 109133.5 [.26E\2 • 1 8t.8 7(1.1 161371 • E;. 227""22.5 1 6('21 (1 .9

8. 467t.3. 1) 56033.5 44103.3 4t.e.OO .0 61 ::12:".5 ~:-t3.::,"i.5

8 1107(1.3 21751 .5 23417.7 21427.2 15937.7 2178e..e.

11<1 31E'2.3 4S29.5 7719.4 ~~~\28. 5 5~('4. 5 51(12. 1

11 11t,2.4 1254.6 1632.7 3055.9 27(12.4 1700.ß

12 qt:'q ? G27.3 415.7 74~, .9 '::'(15.4- 1112.2--'- .-
13 224. ... 42.+.3 231 .8 230.t. 2'+4.7 426.2 •.
14 31 .5 1 15.0 147.5 78.4 E.. 1 .2 1 ('5 .6

1 S t E;.8 .7 17.7 58.3 58.3 44.3 31 ...
• I

AGE 1972 1973 1974- 1975 1978 1977

1 10318~9.7 1777663.7 2303138.7 94020t·.4 1448755. t, 11('3.:3

2 23ö7376.3 844e47.1 1455427.0 18B5548.G 769776.6 1185503.2

3 1 ('32671 .4 195f~372.0 6E.4226.8 1172324.7 1542(;85.5 62,35'16.3

4 332378.3 81339S.8 1331814.7 477442.4 91 E~943.:: 112.6037.2

5 114365.t. 231200.3 547559.7 6~n2ü.~.. 0 337(112.5 643332.2

6 40925.0 69516.2 134499.2 285i.~14.6 3bg3~~. t. 204023.7

7 2~7"2. 1 ZZ65~.8 3[;454.8 67994.1 1.11(:36.2 1355~l2 • 1

8 78068.8 17206.4 12049.1 20153.0 29281 ~.. 4.q,652 .6.....
9 35525.6 32748.9 6656.6 5950.3 6153.5 1 1512.~~

10 70(,:2.3 9297.4- 9813.5 3190.9 2533. C' 3('62 . .;

11 2004.9 1722.3 3597.8 3049. 1 1225.2 12.35.6

12 711 ... 562.9 812.3 '1056.1 7f,7.1 5(14.7• f
13 536.3 267.9 286.1 376.9 352.e. 251 .2

14 215.4- 159.2 14G.7 99.7 H'3.6 164.4

15+ 43.9 6~ .e. 77.5 46.3 68.1 61 .5
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Tab1e 13. HADDOCK. \. ,
." Catch in numbers by· year and by age (th~usands).

•

AGE

1
2
3
4
5
6
7
8
S

10
1 1
12
13
14

AGE

1
2

4
5
6
7
8
3

10
11
12
13
14

AGE

1
2

4
5
6
7
B'
9· .

10
11
12
13
14

1960

2319.0
383Z.0

40117.0
71Zr·O.O
13717.0.
7138.0
6267.0
1587.0
2352.0
2015.('
4~7.0

70.0
30.0
12.0

1966"

1 • ('I

2559. (,
26157.(1
224E·9.0
62724.0
Zef.;40 . (.

5711. (':
~i7B.C'

435. (.
1 e.B •0
1 E.6 .C'

25.0
.:;:'. (:I

7.0

1972

133.0

230229.0
22246.0
42E;49. (1

3196.('
161(.'6.0
6736. (,

2630.0

9i:.~.• (:l

538.(1
53.1:'
42.0

1961

362.0
5531 .0

1543(' .121
56859.0
63354. ()

t,. 71Z,6 . (1

357t.. (.
4407.(1
7t.7.0
527.0

·G7.0
€:.- Cl • (1

20.0

1967

I .0
53.0

1591 E..•• 0
41373.0
13505.0
257:=:f.. O

1G1~'.0

Z1 E.• 0
"1 ~'E; • (1

155.0
7f..121
27.0
7.0

1973

1 .0
5915.0

70204. Cl
258773.0

24r)1E:..(1

b872.0
41'::.. (;
422.0

1680.0
525.0
146.0
340.0
68.0
13.0

1962

1 ."
4536.0

3~604.ü

31)847.0
4~02e. f;;
"":-""':':q7 ...... r"...' .... _ Il..C • _

1344.0
: 77t..• f)

243.0
247. (,
452.0

2('.0
E.• (j

1 • (I

33.(1
657.0

67632.0
41267.('

7748. (.
15589.0
5282. C'
655.0
1eZ.(1
1 (1 1 ."
115.0

1 t .. (::
18.0

1974

2E.1 .0
3713.0
~68d.O

41701 .0
88111.1)

5e.Z7 .. 0
413~::"0

617.0
2043.0

835.0
276.0
456.0
143.0

1963

3.0
2151.0

285G7.0
72995.0
19('35.0
13627.0
9290.0
1243.0

561 .0
409.(1

79. (.
f.4 • (1

169.0
41.0

1::169

1 • (.
105e.C
152().ü
1963.0

44=·26. (.
18858. (.

3b 1 1 • (1

4925. (i.

1624.('
3"15.(1

43.0
43.0
'14 . Cl
2.0

1975

132"1.0
4355. (.

10037.0
14089.0
33871.0
4::1712.0
2135.0
1236.("

92.0
131 .0
500.0
147. (,
53. c.,
92.0

1964

149.0
831 .0

223('5. (,
491 E:2 . (,

30592.0
5B(1I) ~ Ci
3519. (.
2709.0

104.0

234. r;'

121.('
f:7.Q1

1970

27(..0
23004.0

24CE..O
1':::.70.('

21995.0

·1374.0
"1372.·. C'

7ZG .(,
186.0
25.0
52. (~

19.0

1976

3475; (.
7496.0

139['.9. (I

13449. (.
580E:.. (1

207[:9. C
4('04·~ • (.

1247.0
1349. (1

1 9:=: • (I

279. C'
652. Cl

331 .0
46. (I

1965

1 .0
3483.0
591 j • (I

46161.0
40032. 1)

1257i:.• O
1672. ')

97(\. (lt

122.0
204 • (1

123.0
"14. Cl

20S.0

1971

15.0
3535.0
1973.0

24359.0

91:;'.. (I

::IZ7S.0
3056.0

104:': . (.
382.0
130.0
27. C'
4.0

1977

1 ..... 9.0
15(1~5.0

46442.0
1 934~: . (1

5bbC".O

74('4. (.
10469.0

387 . (1

94.1)

99.(1
83. {)
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Tab1e 14. HADDOCK.
Fishing morta1ities by year and by age. (M = 0.2)

AGE 1~60 1961 1962 IS63 1~6~ :8~5 1866 1967 1968 19(9

1
2

4
5
6
7
8
9
10
I 1
12
13
1 ~.

• I) 1

.03

.20

.38

.51

.81

. ::·0

.63

1 . :~~2

.':.4

.80

.00

.1)2

• 1 j'

.49

.69

.71

• " 1
.tl:?:
. 62
• 2 i.~
~~· .,

.35
1 .32

.Ge'

.00

.01

.20

.59
1 . ~f.
1 .04

.63

.(:5

.97

.4('

.20

.75

.17
• 6 ..,

.12

.68

.92
1 .02

. 94

.53
• 82
• ("2
.2:
.1(1
.66
.60

.0('

.01

.0r.

.31

.G9

0-;-· ,_.....
(; C"

• ._....1

-.'" ..
• • '-r

1 • ':\0
.20
• ~:O

• ('C'
.01
· ('7
.24
.4[;

.69

.57-....· , .

..::.6
1 .54

.55

.60

.01

.13

.39

.44

.55

.31

....... ..:.~

.35

· ü(,
.0(1

• (16

• ;;C"'

.50
• 4~
.56

.45

.46
1 .24....

• 1L.. c:.

.40

.56...,.......

.';5

.sz

.51

.75
t .22

• ('C'

." 1
· 1"
• 1 5
• 5(1

.54

.42

.44

.39

.43

•ME{~N F FOF: AGES >= 7 Atm <= ·12 ( NOT I.JE r GHTED BY STOCK IN tWMBERS)
. 63 . 5 S . 60 . 5 (1 • e'3 •76 • 54 . 5 B • 57 . 38

AGE.

1
2
3
4
5

"6
7
8
~

10
11
12
13
14

1970

.00

.00

.17

.20

.50

.46

.42

.3"1

.30

.41

.14
1 .49

.40

1971

• I 7
., t"·.-

• ..t 1

.31

.27

.68

.21

.40

• 12L ,)

.03

.2:8

.39
1 .04

..,· .... .
.6C'
.51
.66
. 45
.68
c-·

• "'. c.
.60

1~73

• ('1(1

• 1 ti.'
.31

Q-:O·- ,
.45

":'''':'• &.._'
.1 e
.23

.21

.Z7

.16

.0(,'

. 06

.22.....
• ~I!

.40

.66
~ ... -''''''

.43

.69

.56

.76

.72

1975

• ('4

.59

.44

• 41
~~

• ,_' ....1

.3')

.13

.15

.35
· ! 6

.3(·

1976

,.,.,·-.
<:"-:>

• _I .....

.64

.54

.67

.74

.63
~?·~ ....

.54
1 .09

.62

.5(1

1977

• 2'~'I

.55

.49...-
• ~I (

.37...-·~. (... -
• ~ i

.37

.37

MEAN F FOR AGES )= 7 AND <= 12
.34 ...-.,:li .55

NOT WEIGHTED BY STOCK IN NUMEERS)
.55 .27 .6~ .37





Tab1e 16. COD.
Year c1ass strength. The number per heur traw1ing fer
USSR Yeung Fish Surveys is fer 3 year eId fish.

USSR Survey Ne. per heur Virtua1 Pepu1atientraw1ing 10-6*
Year USSR O-greup Ne. ef 3 year eIds x

assessment survey indexc1ass Sub-area Divisien Mean
I IIb M = 0.2 M = 0.3

1957 12 16 13 -Average 791 1 060
1958 16 24 19 +Average 919 1 252
1959 18 14 16 +Average 730 1 046
1960 9 19 13 Peer 473 699
1961 2 2 2 Peer 340 530
1962 7 4 6 Peer 779 1 163
1963 21 120 76 Rich 1 582 2 254
1964 49 45 46 Rich 1 293 1 821
1965 <1 <1 <1 Very peer 6 164 244
1966 2 <1 1 Very peer <1 111 171
1967 1 <1 1 Very peer 34 197 297
1968 7 1 5 Peer 25 415 606
1969 11 6 9 Peer 93 1 033 1 443
1970 74 86 76 Rich 606 1 950 2 606
1971 37 24 32 Average 157 684 972
1972 53 17 40 Average 140 1 172 1 668
1973 74 5 46 .Rich 684 1 543 2 107
1974 6 1 4 Peer 51 629 765
1975

~6~l m nl Rich 343 '1 200 1 500
1976 Peer 43 380 700
1977 Peer 173 850 1 200

( ) = estimated.

·USSR Murman ced inc1uded fer 1974-77 •

•

I\)

~

I



Tab1e 17. HADDOCK.
Year c1ass strength. The number per hour traw1ing for
USSR Young Fish Surveys is for 2 year old fish.

Year USSR Survey No. per hour
c1ass traw1ing O-group survey Virtua1 population

10-6*Sub-area I index No. of 3 year olds x

1957 9 242
1958 4 110
1959 14 241
1960 40 276
1961 50 319
1962 3 100
1963 9 242
1964 12 292
1965 <1 7 20
1966 <1 <1 18
1967 13 42 165
1968 <1 8 95
1969 69 82 1 040
1970 33 115 288
1971 3 73 53
1972 9 46 55
1973 8 54 99
1974 35 147 281
1975

~~~j
170 900

1976 112 270<
1977 116 275<

( ) = estimated.

* USSR Murman haddock inc1uded for 1974-77.

•

I\)

VI



Table 18. Estimates of spawning stock and year class strength for COD. Estimates from VPA.

M = 0.2

.Spawning stock biomass Year class
tons x 10-3 at beginnine Year strength at

Year of year (age groups 8+) class 3 years old
Millions

1947 705
1948 1 097
1949 1 192

1950 1 458 1950 1 593
1951 1 385 1951 645
1952 1 155 1952 273
1953 403 1953 441
1954 827 1954 805
1955 869 1955 498
1956 993 1956 685
1957 929 1957 791
1958 - 1-019 1958 919
1959 837 1959 710
1960 600 1960 473
1961 . 514 1961 340
1962 . 474 1962 779
1963 377 1963 1 582
1964 243 1964 1 293
1965 213 1965 164
1966 338 1966 111
1967 458 1967 197
1968 437 1968 415
1969 471 1969 1 033
1970 , 468 1970 1 950
1971 679 1971 684
1972 677 1972 1 172
1973 383 1973 1 543
1974 222 1974 629
1975 202 1975 1 200
1976 234 1976 380
1977 347 1977 850
1978 16

99 j1979 784
1980 (1 305

( ) = provisional figures.

•

M = 0.3

Spawning stock biomass Year class
tons x 10-3 at beginning Year strength at

Year of year (age groups 8+) class 3 years old
Millions

1947 1 070
1948 1 666
1949 1 773

1950 1 731 1950 2 333
1951 1 645 1951 958
1952 1 359 1952 411
1953 1 079 1953 649
1954 979 1954 1 133
1955 1 012 1955 697
1956 1 161 1956 932
1957 1 098 1957 1 060
1958 1 212 -- .. 1958 1 252
1959 1 014 1959 1 046
1960 698 1960

c 699
1961 587 1961 530
1962 542 1962 1 163
1963 427 1963 2 254
1964 280 1964 1 821
1965 251 1965 244
1966 395 1966 171
1967 527 1967 297
1968 502 1968 606
1969 530 1969 1 443
1970 531 1970 2 606
1971 765 1971 972
1972 765 1972 1 668
1973 435 1973 2 107
1974 257 1974 765
1975 235 1975 1 500
1976 275 1976 700
1977 410 1977 1 200
1978 1 813j1979 868
1980 1 291

•

I\)
0\

•
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Table 19. Estimates of the spawning stock and the year
class strength for HADDOCK. Estimated from
from VPA for M = 0.2

Spawning stock biomass Year class strength
tons x 10-3 at the ' , at 3 years old

Year beginning of the year Year Millions
(al2:e I2:roups 6+) class

1947 67
1948 552
1949 63

1950 270 1950 1 029
1951 151 1951 127
1952 95 1952 52

,1953 66 ,1953 169
"

-' .

1954 179 1954 53
1955 156 1955 69
1956 474 1956 325
1957 324 1957 242
1958 202 1958 110
1959 160 1959 240
1960 129 1960 276
1961 105 1961 319
1962 147 1962 100
1963 106 1963' 242
1964 . 67 1964 292
1965 76 1965 20
1966 140 1966 18
1967 193 1967 165
1968 '166 1968 95
1969 174 1969 1 040
1970 216 1970 288
1971 161 1971 53
1972 127 1972 ) 55}
1973 107 1973 99
1974 104 1974 281
1975 316 1975 900
1976 334 1976 270
1977 192 1977 275
1978 147
1979 133
1980 189

i

( ) provisional figures.



Tab1e 20. Parameters used in the catch predictions.

I\)

CD

Lower f~gure: for M = 0.2

COD HADDOCK

Age Stock size Relative F Mean weight Stock size Relative F Mean weight
beginning of 1979 (1978- 1980) per age beginning of 1979 (1978-1980) per age
(mi11ions of fish)* (k,g's) (mi11ions of fish) (kgs)

3 700.0 0.10 0.65 270 0.37 0.41
380.0

4 1 062.3 0.26 1.00 601 0.67 0.62
934.1

5 353.6 0.40 1.55 107 1.00 0.97
339.2

6 590.0 0.50 2.35 18.3 0.90 1.59
550.2

7 277.4 0.60 3.45 4.1 0.67 2.33
260.7

8 79.5 1.00 4.70 1.9 0.67 2.72
73.9

9 59.2 1.00 6.17 8.4 0.67 3.56
53.6

10 11.6 1.00 7.70 11.9 0.67 4.41
10.)

11 2.7 1.00 9.25 0.3 0.67 5.40
2.4

12 0.7 1.00 10.85 0.4 0.67 6.70
0.6

13 0-3 1.00 12.50 0.1 0.67 7.40
0.3

I

14 0.1 1.00 13.90 0.1 0.67 8.00
0.1

15 0.1 1.00 15.00
0.1

*Upper figure: for M = 0.3
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Table 21. COD. Catch predictions.

M = 0.3

, l21.§. - ". ,.

F on age groups subject to 0.45 0.45 0.45 ' . 0.45, "

maximum exploitation

Catch (tons)' 850 000 850 000 .. ,850 000 . 850 000

Spawnin,o: stock biomass (tons )1) , .813 000 813 000 813000 813 000

'.!..21.2 ' - . '

.. , . ,. ' .. -F on age groups subject to 0.26 0.4 0.6 0.42
maxi~um exploitation ' '

Catch (tons) 556 000 822 .000 1'166 000 850 000

Spawnin,Q,' stock biomass (tons)l)
. ' ,

868 000 868 000 868 000
,

868 000

1980, , . , .
F on age gr,oups, subject to .. 0.26 0.4 . '0.6 ' ,

0~38maximum exploitation

Catch (tons) , 657; 000 897000, 1 141 000 850 000

Spawnin,o: stock biomass (tons)l) 1454,000 1 305 000 1 121 000 1 291 000
1981

Spawning stock biomass (tons)l) 2 014 000 1 805 000 1 411 000 1 816 000

... .. .. . - ,- , , , ... ...
M = 0.2

l21.§. , . .. ,

F,on age groups subject.~o . , 0.51 ,. 0.51 ' . 0.51 'O~51maximum exploitation

"Catch' (tons) 851 000 851··000 851 000' 851 000

Spawnin,o: stock biomass (tons)l) 699 000 699 000 699 000 699 000

.!..21.2
.

.F on age groups subject to 0.18 0.3 0.5 0.44maximum exploitation

Catch (tons)' 378 000 608 000 955 000 850 000

Spawning stock biomass (tons)l) 784 000 784 000 784 000 784 000

1980

F ,on age groups subject to 0.18 0.3 0.5 0.37maximum exploitation

Catch (tons) 507 000 759 000 1 063 000 850 000

Spawnin,Q,' stock biomass (tons)l) 1 ·575 000 1 436 000 1 233 000 1 305 000

1981

Spawning stock biomass (tons)l) 2 787 000 2 350 000 1 774 000 2 056 000

1) At beginning of year.
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Tab1e 22. HADDOCK. Catch predictions. (M = 0.2)

• •

~

F on age groups subject to
0.55 0.55 0.55 0.55maximum exploitation

Catch (tons) 151 000 151 000 151 000 151 000

Spawning stock biomass (tons)l) 147 000 147 000 147 000 147 000

.!212.
F on age groups subject to

0.15 0.3 0.45 0.55maximum exploitation

Catch (tons) 63 000 120 000 170 000 203 000

Spawning stock biomass (tons)l) 133 000 133 000 133 000 133 000

1980

F on age groups subject to
0.15 0.3 0.35 0·55maximum exploitation

Catch (tons) 96 000 164 000 170 000 233 000

Spawning stock biomass (tons)l) 243 000 214 000 189 000 173 000

1981

stock biomass (tons)1)Spawning 735 000 572 000 491 000 378 000

l)At beginning of year.
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Table 23. Midwater trawl fishery of the Federal Republic of Germany
trawlers in Sub-area I and Divisions IIa and IIb compared
to Bottom trawl fishery.

, ,
Republic of Germany Midwater trawl component (in %)

.Year Midwater Bottom Total
trawl ' trawl FRG

Landings (1 000 tons) 1975-77

COD

In total In German ' In total
landings landings ' landings

'3
9
3

28
72
63

1
2
1

HADDOCK

Total Midwater Bottom Total Total
all trawl trawl FRG all

countries countries

892.4 4.4 11.5 15.9 175·7
867.5 12.0 4.6 ' 16.6 137.3
884.5 3.0 1.8 4.8 102.0

20.2 30.0
10.0 24.4
4.6 12.6

The Federal

In German
landings

33
59
64

1975 9.8
1976 14.4
1977 8.0

~.. "

Year. ;

e 1975
1976 '
~977

Table 24. Mean length and mean age in'catches taken by different
gears in the Federal Republic of Germany flshery 1977
compared to the total international landings.

Mean ,Length'
'.

COD HADDOCK

Bottom Midwater Total .Bottom Midwater Total'
trawl trawl inter- trawl trawl inter-

national national

e Sub-area I· 77.9 62.5 . ' 53.3 64.1 61.4 42.6
Div.IIa 78·7 62.4 67.5 63.5 61.9 60.0
Div.IIb 62.1 54.1 53.9 . 63.6 ,61.4 58.4

Total area 75·7 56.0 55.9 63.6 61.5 45.2
,-

Mean Age

Sub-area I 6.9 5·2 4.7 7·0 6.6 3.6
Div.Ila 7·0 5.2 5.9 7·1 6.6 6.2
Div. IIb 7·0, 4.8 5.0 7·1 6.6 6.5

"
Total area 7.0 . 4·9 5~0 7·1' 6.6 4.1
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- --- M = 0.2
M = 0.3 7·000

Y Yield
S Spawning stock

6 000

-- ---1 000 --- -- 5 000--- -- . e- - cn- I::- - 0
+>

\ 4 000 lt-i

\
0

cn
\ 'd

§
\ cn

\ 3 000
:::l. 0

cn .e:
e: \ +>
0

+> 500 \
lt-i \ Cll
0 Cll

[I) \ 2 000 ~
'd 0

~
, ....

"-
.0

Ul
:::l ~
0 "'- ()

.e: 0
+> "- +>

1 000 Cll

"0 ~
~ ....
Q)

~ e~

>< ro
0-

CI)

.4 c; .7 .A .'; 1.0 1.1 1.2'.1

Fishing mortality on fully-exploited age graups.

Figure 1. COD.
Curves of yie1d and spawning stock biomass
for the present exploitation pattern
assuming average recruitment.
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1.2La.8.6.4.2
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M 0.2 5 .!l4

Y Yield per recruit
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0.8 4
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Figure 2. HADDOCK.
Curves of yield per recruit and spawning
stock biomass per recruit for the present
exploitation pattern. Age of recruitment =
3 ;years.


