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2. TERMS OF REFERENCE

At the 1983 Statutory Meeting of ICES it was decided (C.Res.1983/2:8:9)
that the North Sea Roundfish Working Group should meet from 13-22 March

1984 at ICES headquarters to:

(i) assess catch options for 1985 inside safe biological
limits for cod, haddock and whiting in Sub-areas IV
and VI and whiting in Divisioms VIId,e;

(i1) take into account the levels of predation mortality
implied by the results of the stomach sampling project;

(ii1) analyse the effect of changes in the data sets of
weight at age and age at first maturity on the time
series of stock and spawning stock biomass.

Subsequently, the Working Group was asked, in addition, to estimate
the effects on whiting of an increase in mesh size to 90 mm in
Sub-area IV. As a result of this addition to the %erms of reference,
the period of the meeting was changed to 12-24 March 1984.

3. DETERMINATION OF FISHING MORTALITY IN THE LAST DATA YBAR
For the North Sea stocks, two methods were employed: the Rho method and
the Armstrong-Cook method. For technical reasons,it was not possible to
use the Lewy method. For the stocks in Division VIa, it was possible
to use only the Rho method. The individual fleet data used are given in
the text table below.
North Sea West of Scotland
Fleet
Cod Haddock Whiting Cod  Haddock Whiting
Scottish trawl + + + + +
Scottish seine X x X + + +
Scottish light trawl + + + + + +
Netherlands beam
trawl
Key: + used in Rho method.
x used in Rho method and in Armstrong-Cook method.
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These were the same fleet data sets as used last year except that
English data could not be used since the 1983 data were not available.

The input catch and effort data, and the resultant estimates of
Rho and terminal Fs in 1983, are given in Tables 3.1 - 3.12, Trends
in Rho with time are plotted by age group in Pigures 3.1 - 3.6.

Table 3.13 gives a comparison of Fs as estimated by the Rho and
Armstrong-Cook methods. For cod and haddock, the two methods give
comparable results, but in whiting the Rho method produced highex
values. It was considered preferable to use the results as estimated
by the Rho method, on the grounds of consistency with previous

years, and also because the Armstrong-Cook method is not at present
implemented in the ICES computer.

The decision as to whether to accept the Rho-estimated Fs or not was
based on their magnitude in relation to recently observed Fs in the
VPA and on an inspection of the degree of scatter in the Rho plots..
On this basis, the Rho-estimated Fs were accepted for all stocks
except haddock and whiting in Division VIa. In these latter stocks,
the input Ps were based on recent average values. Where possible,

Fs on the youngest age groups were adjusted to correspond to
abundances as estimated from the IYFS data. PFurther details are given
in the relevant sections for each stock.

At last year's meeting, both methods gave unacceptably high estimates
of I for some age groups in North Sea haddock. During the course of
the year, it was discovered that the problem was due to inconsistencies
between estimates of year class strength in the Rho data and in the
VPA. Revisions to the VPA data base were, therefore, made, and the

Ps estimated by the Rho method are now considered to be acceptable.
Further details are given in Section 9.

ESTIMATION OF RECRUITMENT

Only some of the participating countries have so far provided exchange
data tapes containing the 1983 IYFS data. Therefore, the indices for
the 1983 IYFS are still preliminary.

Because the 1984 IYFS ended shortly before the meeting of the Working
Group,; only preliminary indices for the 1983 year classes were
available. No indices were available for the 2-group fish.

The IYFS indices are tabulated together with English groundfish
survey indices and VPA year class strength estimates in Tables

4.1 - 4.3, As far as the index for cod is concerned it must be taken
into account that last year the International Gadoid Survey Working
Group revised the standard area for the calculation of the abundance
index. Four coastal rectangles in the German Bight were excluded
because of irregularly high catches of young cod (Doc. C.M.1983/G:62),

Plots of IYFS indices against VPA year class strength estimates, and
for the North Sea/West of Scotland relationship for VPA year class
estimates are given in Figures 4.1 to 4.6.

The indications from the IYFS are that the 1983 year classes for cod
and whiting are at least of intermediate strength, whereas the 1983
vear class of haddock is a strong one.

Interpretation of the recruitment data is discussed for each stock
in the appropriate section.



5. NORTH SEA COD
5.1 Catch Trends
Recent nominal landings are given in Table 5.1 and graphed in
Figure 5.1.A. Provisional nominal landings in 1983 were 232 328 tonnes,
compared to 258 102 tonnes in 1982. The TACs agreed between EEC and
Worway were 235 000 tonnes in 1962 and 240 000 tonnes in 1983.
5.2 Age Composition
VPA input data are given in Table 5.2; they do not include discards or
industrial fishery by-catches. Details of countries supplying age
composition dafa are given in the text table below. For 1982, there
were only minor changes to the data provided at last year's meeting.
The same countries supplied data for 198%, with the exception of
BEngland, for whom computing difficulties prevented submission of data
in time for the meeting.
; f Nations supplying Weight Total Percentage
H 1 age composition represented weight represented
; Year i Category | data by age com- ;  caught by age
i ! ! positions ! compositions
+
1982 Industrial
by-catoh - - Not known -
Human con- France, Denmark, 245 974 257 825 95
sumption Netherlands,
landings Federal Republic
of Germany,
England,Scotland,
Belgium
Discards Scotland 4 212 Not known -
1983 Industrial - _
by—-catoh Norway 774 Not known
Human con- France, Denmark, 173 309 232 546 75
sumption Netherlands,
landings Federal Republic
of Germany,
Scotland, Belgium
Discards Scotland 550 Not known -
5.3 Recruitment

Revised estimates of abundance indices at ages 1 and 2 from the IYFS
were provided by the International Young Gadoid Survey Working Group.
A preliminary index at age 1 was available for the 1983 year class from
the 1984 survey but, in contrast to last year's meeting, not for age 2.
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5.6

1982 year class

Two estimates of abundance are potentially available from the IYFS:
at age 1 in 1983 and at age 2 in 1984. Although the correlation at
age 2 between VPA and IYFS is quite good (Figure 4.2.A), as stated
above the IYFS estimate was not available. At age 1, the VPA/IYFS
plot (Figure 4.1.A) shows a wide scatter of points such that it
cannot be used for prediction. The IYFS does, however, indicate that
this year class is below average, of similar magnitude as the 1980
year class, and this is supported by the English Groundfish Survey.
The value of 131 millions for the 1982 year class, which results from
the F produced by the Rho method and the catch, compares with a VPA
estimate of 154 millions for the 1980 year class. These abundance
estimates are not inconsistent with those indicated by the research
vessel surveys, and the value of 131 millions was, therefore, accepted
for the 1982 year class at age 1.

1983 year class

Bstimates of abundance were available at age 1 (IYFS 1984) and at
age O from English and Dutch groundfish surveys. Both the latter
gsources indicate an abundance similar to the 1981 year class
(ourrently estimated at 290 millions from VPA), but the efficiency
of sampling at age O on these surveys is uncertain. Problems with
the IYFS data are explained above and so it was decided to set the
abundance of the 1983 year class to 214 millions at age 1, which
is the mean recruitment for the period 1963-80.

Average recruitment of 214 millions was also assumed for this
year class.

Weight at Age

Mean weight at age in the stock (Table 5.3) was assumed to be the same
ag that in the landings. TFor predictions of catch in 1984 and 1985,
mean weights were calculated as arithmetic means for the period
1978-83.

Fishing Mortalities in 1983

F at age 1

The estimate of 0.27 as derived from the Rho method was adopted

for this age group, since it results in a recruitment estimate which
corresponds to that indicated by research vessel surveys (see
Section 5.3). This value is higher than the mean of recent years
but is similar to that in 1982,

These were estimated using the Rho method, as described in Section 3.
Values from the Armstrong-Cook method were broadly similar to the

Rho estimates. Data from two Scottish fleets and Dutch beam

trawvlers were included in the Rho analysis, English data being un-
available. The F values estimated are similar to those seen in recent
years, with the exception of F at age 3 which is somewhat larger.

VPA Results

Fishing mortalities are given in Table 5.4 and mean F at ages 3 to 8
are graphed in Figure 5.1l.A. Mean F increased sharply in the early

1970s and then stabilised. However, a further sharp increase appears to
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have occurred between 1979 and 1982, Historical SSB was calculated
using a maturity ogive and not, as in previous years, assuming knife-
edge maturity (see Section 17). A comparison of regsults from the +two
methods is shown in Figure 17.l.A. Stock numbers and biomasses are
given in Table 5.5, while recruitment at age 1 and spawning stock
biomass (SSB) are graphed in Figure 5.1.B, Recruitment has fluctuated
between about 100 and 400 millions over the period shown, but no marked
trend is apparent. SSB appears to have stabilised at a historically

low level in recent years, but is expected to show a further decline

in 1984 and 1985.

Equilibrium Yield and Spawning Stock Biomass for Averageiﬁecruitment

These are shown in Figure 5.1.C. Values averaged over the period
1978-83 were used for stock weights and fishing mortalities. Mean
recruitment of 214 millions (1963-80) was used in the calculations.

Catch Predictions

Input data are given in Table 5.6. The mean weights and exploitation
pattern are the averages for the period 1978-83. The results are given
in Tables 5.7 and 5.8 and graphed in Figure 5.1.D (Assumption 1).

1984
Two assumptions were considered:

Assumption 1: F84 = F83

In this case, landings in 1984 of 196 000 tonnes are predicted at a mean
F of 0.,91. This compares with a prediction of 183 000 tonnes at a
mean F of 0.73 made at last year's meeting.

Assumption 2: Catch8 = TAC = 215 000 tonnes

In this case, F in 1984 is predicted to increase by 17% over F in
1983, to reach a mean F of 1.07.

g and spawning bicmasses were calculat for a range of Fs. If

5 = F84, landings of 188 000 tonnes (F = 0.91) are expected under
Assumption 1 (Table 5.7), and the corresponding figure under

Assumption 2 ETable 5.8; is also 188 000 tonnes but at a higher F of

1.07.

Attention is drawn to the decline in spawning biomass in 1985 and 1986
under the catch assumptions made. Under Assumption 1, it is expected
to fall to 86 000 tonnes in 1986, well below any previously recorded
value.

COD IN DIVISION VIa
Catch Trends

Recent nominal landings are given in Table 6.1 and graphed in
Figure 6.1.A. Provisional nominal landings in 1983 were 22 005 tonnes,
similar to the 1982 figure of 21 924 tonnes.

Age Composition

VPA input data are given in Table 6.2; these do not include discards or
industrial fishery by-catches. Details of data supplied for the past

2 years are given in the text table below.




Nations supplying Weight Total| Percentage
. age composition represented| weight |represented
Year Category data by age caught by age
composition compositions
1982 Human consumption| Ireland, England, 21 485 21 795 99
landings France,Scotland
Discards Scotland 424 Not known -
1983 Human congumption; Ireland, France,
landings Scotland 20 268 21 661 94
Discards Scotland 57 Not known -
6.3 Recruitment
1982 year class
Since there is no correlation between VPA estimates at age 1 in the
North Sea and in Division VIa (Pigure 4.1.B), at last year's meeting
this age group was estimated using an average F value. However,
using the current data this procedure results in an estimate of about
30 million fish at age 1, which would be the largest year class yet
seen, Scottish cpue data (Table 3.2) do not support such a high
abundance, and it was, therefore, decided to adopt the value of
16.1 million fish at age 1 inferred by the Rho-estimated F value of
0,18. This is consistent with Scottish cpue data which suggest
that the year class is above average but smaller than the 1981 year
class.
1983 _and_later_year classes
In the absence of other information these year classes were assumed to
be of average strength. To take account of an apparent upward trend
in recruitment (Figure 6.1.B), the average was calculated for the
recent period 1976-80. This produced a value of 12.5 million fish
at age 1.
6.4 Weight at Age
The stock weights (Table 6.3) were assumed to be the same as the catch
weights., Unfortunately no revision of the values for the period
1367~78 (a nominal constant series set at the 1978 1eve1) was possible
at the meeting. Biomass estimates for this period should therefore
be treated with caution.
6.5 Fighing Mortalities in 1983

For all age groups these were estimated using the Rho method as
described in Section 3. Data from the same three Scottish fleets

as used at last year's meeting were included. The estimated values are
in reasonable agreement with recent Fs although ¥ at age 1 is

rather higher.
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6.7

8.
8.1

VPA Results

Fishing mortalities are given in Table 6.4 and mean F at ages 3 and 4
are graphed in Figure 6.1.A. Mean F has shown considerable fluctuations
and also an upward trend, although in recent years F seems to have
stabilised. Stock numbers and biomasses are given in Table 6.5, while
recruitment and spawning stock biomass are graphed in Figure 6.1.B.

Recruitment shows considerable fluctuations, and an upward trend is
apparent. The SSB data were calculated using a maturity ogive and a
comparison with results using knife-edge maturity (as used previously)
is shown in Figure 17.1.B. The SSB data for years prior to 1978 should
be treated with caution (see Section 6.4).

A sharp increase in SSB is predicted for 1984 due to the recruitment to
the spawning stock of the 1981 year class.

Equilibrium Yield and Spawning Stock Biomass at Average Recruitment

These are shown in Figure 6.1.C. An average recruitment of 12.5 millions
(1976-80) was used. For stock weights and fishing mortalities, values
averaged over the period 1978-83 were used.

Catch Predictions

Input data are given in Table 6.6. The mean weights and exploitation
pattern are the averages for the period 1978-83. The results are given
in Tables 6.7 and 6.8 and graphed in FPigure 6.1.D (Assumption 1).

1984

Two assumptions were considered:

Assumption 1: F84 = F83
In this case, landings in 1984 of 29 000 tonnes at a mean F of 0.76
are predicted. This compares with 23 200 tonnes at a mean F of 0.84
as predicted at last year's assessment. The increase is largely due to
revised estimates of the 1981 and 1982 year classes.

Assumption 2: Catch84 = TAC = 24 500 tonnes.

41 an LN da maaadda
OU 1s predaic

% reduction in F to g

walug of 0O
G a vaxue 0i U

Catches and spawning biomasses were calculated for a range of Fs.

If F85 =F 40 landings of 29 000 tonnes are expected under Assumption 1
(Tablé 6.7), and the corresponding value under Assumption 2 (Table 6.8)
is 27 000 tonnes.

COD IN DIVISION VIb

No age compositions from commercial landings are available for this
stock., Nominal landings are quite small and are given in Table 7.1

COD IN SUB~AREA VII

Cod in Divigions VIId and e

Age composition data were supplied by France for 1982 and 1983, and by
England for 1982. Due to the lack of sufficiently long time series of
age composition data, no analytical assessment was attempted. Historical
landings data are given in Table 8.1.
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8,2 Cod in Divisions VIIb,c and VIIg-k

No age composition data are available for these areas. Landings data
are given in Table 8.2.

9, NORTH SEA HADDOCK
9.1 Catch Trends

Total international landings and total international catches as
estimated by the Working Group are given in Table 1.2 and in Figure 9.1.A
for the period 1960-83.

The TAC for 1983 was 181 000 tonnes, and provisional nominal landings
for that year were 168 247 tonnes. The Working Group's estimate of
total landings for 1983 is 174 163 tonnes. Discards for 1983 were
estimated at 65 179 tonnes.

9.2 Age Composition

Details of the data supplied to the Working Group by various nations for
1983 (provisional) are summarised in the text table below. No amend-
ments were made to the data set for 1982 prepared at last yeaxr's

Working Group meeting.

Nations Weight To?al Percentage
N weight represented by
Year Category supplying represented s
caught age compositions
age by age
compositions compogitions
1983 | Industrial Denmark, 15 382 16 032 96
Norway
Human con- Belgium,Denmark | 138 695 157 531 88
sumption France, Federal
Republic of
Germany, Nether-
lands, U.K.
Scotland
Discards TU.K.Scotland 41 420 65 179 64

Prior to the meeting some anomalies in the French and Danish human con-
sumption landings! age frequencies were noted. Preliminary corrections
were made of these data sets, and the total international data sets were
modified accordingly (Table 9.2).

9.3 Weight at Age
Mean weight at age data for the total catch (used as stock weights) are
given in Table 9.3.

9.4 Recruitment
1983 year class in 1984
A preliminary recruitment index for the 1983 year class at age 1 in
1984 was available from the IYFS. Inspection of the scatter diagram of
VPA stock number at age 1 vs IYFS index (Figure 4.3.A) indicated that
the 1983 year class in 1984 has an abundance of about 3000 million at age 1
(4419 millions at age 0) and this value was adopted by the Working Group.
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1982 year class in 1983

At last year's Working Group the abundance of this year class was
estimated by inspection of the VPA/IYFS scatter diagram as 760 millions.
This estimate was confirmed at the current meeting. The Rho method
and the Armstrong-Cook tuning method both produced estimates of F on
this year class at age 1 such that the stock number at age 1 was in
good agreement with the IYFS results. For the reasons given

in Section 3, it was decided to accept the Rho method estimate of F at
age 1 in 1983 and hence the estimate of the abundance of the 1982

year class in 1983 has been slightly adjusted to 740 millions at age 1
(1297 millions at age 0).

Average recruitment at age 0 of 2543 millions (excluding the very

abundant 1967 year olass) was assumed for the year classes 1984,
1985 and 1986 in the prediction runs.

Fishing Mortality Rates in 1983 for Age Groups 0 to 10

As explained in Section 3 it was decided to accept the Rho method
estimates of fishing mortality rates in 1983 for ages 1 to 10.

Fishing mortality at age O in 1983 was calculated to produce the
abundance levels of the 1983 year class in 1984 referred to above.

VPA Results

Estimated fishing mortalities for the period 1974 to 1983 are shown
in Table 9.4, and the corresponding stock numbers and stock biomasses
are given in Table 9.5.

For the first time at this Working Group, data were available on the
proportion of haddock mature at each age. These data are presented

in Table 17.1 and were used to estimate spawning stock biomass, A
parallel series of estimates of spawning stock biomass agssuming knife-
edge maturity at age 2, as assumed at previous meetings, was also
calculated. The results can be compared in Figure 17.2.A.

The historical spawning stock biomass values plotted in Figure 9.1.B
were calculated using the maturity ogive.

Bquilibrium Yield and Spawning Stock Biomass for Average Recruitment

Equilibrium yield and spawning stock biomass are shown in Figure 9.1.C
for average recruitment of 2543 millions at age O.

Because of programming difficulties, it was not possible to calculate
equilibrium values of spawning stock biomass for multi-category stocks
using a maturity ogive,and knife-edge maturity at age 2 was therefore
assumed.,

Catch Predictions

Input data for catch prediction are shown in Table 9.6.
Cateh predictions were calculated for two assumptions:

(1) Pishing mortality in 1984 equal to that in 1983.

(2)  Agreed TAC of 170 000 tonnes taken in 1984.

The results of these assumptions are presented in Tables 9.7 and 9.8,
respectively. It should be noted that to take the TAC in 1984 it is
estimated that fishing mortality will have to increase by 25% from

the estimated 1983 level. 1In recent years, the Working Group's estimates
of the landings in the year following the last data year have been
within 5% of the subsequently realised value. These estimates have
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been made assuming that fishing mortality remains unchanged. For this
reason, the Group believes that the prediction of the 1984 landings
(L55 000 tonnes) made under Assumption 1 is the more realistic. Graphs
for landings in 1985 and spawning stock biomass in 1986 under
Assumption 1 are shown in Figure 9.1.D.

Irrespective of the assumption about F in 1984, the predicted spawning
stock biomass values at the start of 1986 are higher than those estimated
at the start of 1984. It should be noted that because of restrictions

in the program handling predictions by fleet categories, predicted
spawning stock biomasses all assume knife-edge maturity at age 2.

10. HADDOCK IN DIVISION VIa
10.1 Catch Trends (Table 10.1)
Nominal landings in 1983 were 29 439 tonnes, and the Working Group's
estimated total (29 397 tonnes) did not differ appreciably from this.
Figure 10.1.A shows weight landed and discarded since 1965,
10.2 Age Composition (Table 10.2)
Details of the data supplied to the Working Group by various nations
for 1983 are summarised in the text table below. No revision was made
of the 1982 age compositions.
Nations supplying| Weight represented | Total Percentage
Year Category age compositions |by age compositions | weight |represented
caught |by age com-
positions
1983 Human con-| France, Ireland, 27 941 29 397 95
sumption Scotland
Discards Scotland 4 148 6 890 60
10.2.1 Inclusion of data on discards into the historical catch at age array

Subsequent to last year's meeting, some concern was expressed that
inclusion of estimates of discarded fish into the data base might have
led to difficulties in the estimation of TACs. At this meeting, the
whole process of assessment and prediction was carried out on data sets
including and excluding discards. Inclusion of discards produced
predictions for 1985 which are only slightly higher than those if
discards are excluded, whereas the corresponding predictions for 1984
made last year differed more widely.

At last yeart's meeting the predicted catch for 1984, assuming constant
fighing mortality, was 27 000 tomnes. A subsequent prediction, which
excluded discards, predicted a 1984 catch for constant fishing mortality

of 13 500 tonnes. The 1982 and 1983 landings were both about

29 000 tonnes and these are the highest values since 1972. Given also that
the 1979 year class has been confirmed as being of congiderably higher

than average abundance, it appears that last year's Working Group
prediction for 1984 (including disoards) was the more realistic one.

The Working Group is therefore now reasonably confident that inclusion
of discards will not lead to serious problems in prediction.
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Weight at Age
Mean weight at age data for the total catch (used a8 stock mean

weights) are given in Table 10.3.
Recruitment
1983 year class in 1984

The abundance of this year class was estimated by inspection of the
VIa/IV scatter diagram shown in Figure 4.3.B as 250 millions at age 1
(308 millions at age O). This year class is of above average abundance.

1982 year class in 1983

The abundance of this year class was estimated at last year's meeting
(using data including discards) as 48 millions. The current estimate
is %8 millions and is based on an averaged fishing mortality rate

being input to VPA at age 1 in 1983 (see Section 10.5). The revised
value is not inconsistent with the other values plotted in Figure 4.3.B.

Average recruitment (excluding the very abundant 1967 year class) of
165 millions at age O was assumed in the predictions for the years
1984, 1985 and 1986.

Pishing Mortality Rates in 1983 for Ages O to 10

Attempts were made to estimate these values by the Rho method from
data sets including and excluding discards. No satisfactory results
were obtained due to the high degree of scatter on the Rho plots.

It was, therefore, decided to iteratively re-input the average values
of fishimg mortality rates for the period 1978-80 until stability

of input was achieved. The values obtained by this process, using the
data set including discards, are shown in Table 10.4.

VPA Results

Estimated fishing mortality rates for the period 1974 to 1983 are

shown in Table 10.4, and estimates of the historical total and spawning
stock sizes are shown in Table 10.5. Historical spawning stock sizes
were estimated using knife-edge maturity at age 2 and the maturity
ogive shown in Table 17.1. The two series of spawning stock biomass
estimates may be compared in Figure 17.2.B.

Spawning stock biomass in the last three years has been greater than
at any time since 1972.

Bquilibrium Yield and Spawning Stock Biomass for Average Recruitment

Bguilibrium yield and spawning stock biomass are shown in Figure 10.1.C
for an average recruitment at age of 165 millions. Because of
difficulties with currently available programs to deal with multi-
category stocks, it was not possible at this meeting to calculate
equilibrium spawning stock biomass using a maturity ogive. Knife-edge
maturity at age 2 was therefore assumed. However, in the case of
Division VIa haddock it can be seen from Figure 17.2.B that the use

of an ogive makes very little differemce to estimates of spawning

stock biomass.

Catch Predictions

Input data for catch predictions are shown in Table 10.6. TFor the
reasons given in Section 10.7, prediction of spawning stock biomass
assumed knife-edge maturity at age 2.
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The only option considered for 1984 was that fishing mortality in that
year would be equal to F in 1983. No consideration could be given

to the possibility that the TAC for Division VIa in 1984 would be taken,
since the only information available on TACs was for Divisions VIa and
VIb combined (40 000 tonnes).

The predicted catch for 1984 on this basis is 27 000 tonnes. A range
of predictions for 1985 is given in Table 10.7 and Figure 10.1.D.

HADDOCK IN DIVISION VIb
Catch Trends (Pable 11.1)

The fishery for haddock on Rockall Bank declined markedly in 1983

when landings amounted to only 302 tonnes compared with 3801 tonnes

in 1982. The lack of fishing by English freezer trawlers was the reason
for the reduced landings.

Stock Assessment

Data for 1983 are again limited to those available from an English
research vessel survey. This survey repeated a standardised grid of
45 trawl stations, which had also been worked in the previous two
years. The catch age compositions were as follows:

Lge Number per 45 hauls
1981 1982 1983
0 353 962 0 45
1 95 650 96 767 28
2 323 69 808 83 435
3 164 1 844 35 824
4 5 496 1 555 1 050
5 25 692 € 575 110
[ 0] 22 804 870
7 417 0 5 444
8 551 1999 0
9 59 1 148 256
104 3 16 206
TOTAL N 482 317 202 520 127 268
TOTAL WEIGHT kg 36 148 48 490' 27 972
TOTAL N Ages 1-10+ 128 355 202 520 127 223
TOTAL WEIGHT kg Ages 1-10+ 30 596 48 490 27 971

Recruitment of the 1980 and 1981 year classes is confirmed as very

good. Iast year, there was some doubt about the 1982 year class because
the 1982 survey had been conducted in July rather than in August as in
1981 and may therefore have been too early to sample O-group fish.

The 1983 survey (in August) has confirmed that the 1982 year class is a
virtual failure as the 1983 year class also appears to be.
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Total stock biomass in September 1981 was estimated to be 70 000

tonnes (Jones, 1982). A year later, on the basis of relative survey
catch rates, total biomasses increased to about 94 000 tonnes but with
the failure of the 1982 and 1983 year classes declined in 1983 to

54 000 tonnes. Provided fishing mortality in the year 1983-84 does not
exceed about F = 0.2, the total stock biomass in the summer of 1984
would be expected to remain at or slightly above the 1983 level as gains
from growth of the abundant year classes would balance the losses

from mortality. A fighing mortality of P = 0.2 would be expected to
yield 9 000 tonnes in 1984 and 8 000 tonnes in 1985,

In view of the fact that the haddock stocks in Division VIa and at
Rockall (Division VIb) are separate, and because of the very variable
stock abundance at Rockall, the VWorking Group recommends that con-
sideration should be given to setting TACs for the two Divisions
separately.

12, HADDOCK IN SUB-AREA VII
Haddock landings from Divisions VIId+e and from Divisions VIIb-c and
VIIg-k are given in Tables 12,1 and 12.2.
13, NORTH SEA WHITING
13.1 Catch Trends (Table 13.1, Figure 13.1.4)
The provisional nominal landings for 1983 amount to 98 000 tonnes,
which is close to the catch officially reported for 1982 (100 000 tonnes)
and below the agreed TAC for 1983 of 170 000 tonnes. However, the
Working Group estimates of total catches (including discards) amount
to 143 000 tonnes and 150 000 tonnes respectively for 1982 and 1983.
13,2 Age Composition (Table 13.2)
The age composition data for 1982 were updated and provisional estimates
for 1983 were prepared. Details of the data supplied to the Working
Group by various nations for 1982 and 1983 are summarised in the text
table below.
Nations suppl. |Weight repr. by Total weight % repres
Year Category age comp.data age compositions caught by age comp
1982 | Industrial Denmark,Norway 31 970 32 990 97
by-catch
Human Belgium, England 72 635 72 942 100
consumption | France, Nether-
lands,Scotland
Discards Netherlands, 18 835 37 095 51
Scotland .
1983 | Industrial Denmark,Norway 22 752 23 637 96
by~catch
Human Belgium, France, 72 003 76 841 94
consumption | Netherlands,
Scotland
Discards Netherlands, 29 594 49 125 60
Scotland
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13.3 Mean Weight at Age

Mean weight at age data for total catches (used as stock weights) are
given in Table 13.3.

13.4 Recruitment

By inspection of the VPA/IYFS scatter diagram (Figure 4.5.A), the
abundance of the 1982 year class and the 1983 year class at 1 year

0ld were estimated at 740 million fish and 2000 million fish respectively
(1017 and 3170 million at age O). No index was available for the
abundance of the 1982 year class at 2 years old.

The F values implied by these recruitment values on 0- and l-year old
whiting in 1983 are consistent with the average values upon the five
past years.

Average recruitment of 2700 millions at age O (mean value for 1960—80)
is assumed for the years 1984, 1985 and 1986.

13.5 Fishing Mortalities in 1983 (Table 13.4)
F at ages 0 and 1

These values were estimated from the IYFS abundance indices (see
Section 13.4).

The scatter diagram of Rho versus year for age 2‘(Figure 3.5) shows that
the year 1974 seems to be anomalous. So the P value for this age has
been recalculated by averaging Rho values over the time series excluding

1974.
F at age 3-6

These were estimated using the Rho method as described in Section 3.

F at age 7-10

Since the Rho method gave unrealistically high values for these ages,
fishing mortalities were set at 1.0.

13.6 VPA Results

Bstimated fishing mortalities are shown in Table 13.4 and in Figure
13.1.A. The corresponding stock numbers and stock biomass are shown in
Table 13.5 and in Figure 13.1.B.

The average F value over the age groups 2-6 in recent years has
fluctuated about a level of about Fg_é = 0.9, The downward trend in
gpawning stock biomass observed since 1980 is continuing and spawning
stock biomass in 1983 is close to the lowest values on record. Spawning
stock biomass was calculated using a maturity ogive rather than knife-
edge age at first maturity as in previous years. However, since the
ogive itself is virtually knife edge, Pigure 17.3 indicates this change
makes very little difference to the spawning stock biomass estimates.

13,7 Bouilibrium Yields and Spawning Stock Biomags for Average Recruitment

Long-term equilibrium yields for human consumption and total landings
and spawning stock size are shown in Figure 13.1.C. Input data were
those used for catch predictions (Table 13.6).
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13.8 Catch Prediction
Input data for catch predictions are given in Table 13.6. The mean
weights at age and exploitation patterns are the averages for the
period 1978-83. The discarding rates at age are averages for the
same reference period.
No catch prediction was made for the assumption that the catch in 1984
would equal the agreed TAC of 145 000 tonnes because this would require
an unrealistically high fishing mortality. Therefore only the
agsumption with F84 F33 (1n the human consumption flshery) was
considered.
Results are given in Table 13.7. Predicted total landings for 1984
are 102 000 tonnes (human consumption landings: 64 000 tonnes,
industrial by—catch: 38 000 tonnes).
The option FB produces total landings in 1985 of 118 000 tonnes
(human consumptlon iandings: 69 000 tonnes, industrial by-catch:
49 000 tonnes).
For the assumption of unchanged fishing mortality, stock biomass and
spawning stock biomass increase from 1984 to 1986 respectively from
405 000 tonnes to 525 000 tonnes and from 191 000 tonnes to
242 000 tonnes.
14. WHITING IN DIVISION VIa
14.1 Catch Trends (Table 14.1)
The revised reported landings of 13 770 tonnes taken in 1982 are close
to the provisional figure of 13 540 tonnes reported in 1983. The
provisional landings in 1983 were 14 968 tonnes. However, the Working
Group estimate of 15 844 tonnes was used in the assessment. The
estimated total catch including discards was 19 000 tonnes in 1982
and 21 000 tonnes in 1983.
14.2 Age Composition (Table 14.2)
The age composition data for 1982 were revised. Provisional age com-
positions for 1983 were compiled. Discard data were provided by Scotland.
These are available for the last six years but they have not been used
in the assessment. Details of the data supplied to the Group are
summariged in the text table below.
Nations supplying |Weight represented| Total % represen-
age composition by age weight |ted by age
Year Category data compositions caught COmp «
1982 Human consump~| France, Ireland, 13 260 13 773 96.3
tion landings Scotland
Discards Scotland 3 253 5 319 61.2
1983 Human consump-| France, Ireland, 15 638 15 844 98.7
tion landings Scotland
Discards Scotland 3 822 5 399 70.8
14.3 Recruitment

Abundance figures of the 1982 and 198% year classes at 1 year old were
estimated to 30 x 10° and 80 x 10°, respectively, by inspection of
the scatter diagram of VPA recruitment indices for Division VIa versus

VPA recruitment indices for Sub-area IV (Figure 4.5.B).
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The number of recruits of age 1 entering the fishery in 1985 and 1986
vas assumed to be 95 x 10°, which is the average number of l-group
whiting during the period 1963-80.

Weight at Age

Mean weight at age data for the total catches (used as stock weights)
are given in Table 14.3.

Figshing Mortalities

The Rho method was tried. However, the output from the Rho method
gave very scattered plots, and the presence of outliers in the scatter
plots produced rather high P values. The Working Group, therefore,
decided to use mean values of fishing mortalities for the period

1978 through 1980. This gave lower fishing mortality levels for the
recent years than were used in last year's report. With the Rho
method as used last year the fishing level determined then was
probably too high.

Fishing mortality for age 1 was chosen to produce & 1982 year class
of 30 x 106 fish in 1983,

VPA Results

Egtimated fishing mortalities for the period 1963-83 are shown in
Table 14.4 and Figure 14.1.A, and the corresponding stock numbers
and stock biomasses are shown in Table 14.5 and Figure 14.1.B. The
lower terminal T values used this year produce larger stock sizes
in the recent years than those calculated in last year's report,

Bquilibrium Yield and Spawning Stock Biomass for Average Recruitment

The yield was calculated using an exploitation pattern and mean
weights at age equal to the averages 1978-83 (Table 14.6). The

curve (Pigure 14.1.C) has no clear maximum, The Fo,1 = 0.166 is
indicated in the figure. Spawning stock biomass was calculated using
knife-edge age at first maturity as this was unchanged by the new
maturity at age data (Table 17.1).

Cateh Prediction

The input data for catch predictions are given in Table 14.6. The
exploitation pattern and the mean weights at age used were averages
for the period 1978-83.

Wo catch prediction was made for the agreed TAC of 15 400 tonnes,
because this would result in unrealistically high fishing
mortalities (Fgq = 0.93). Therefore, only the assumption with
F =F = 0.63 was pursued, which gives landings in 1984 of

84 83

1% 000 tonnes.

The results of the prediction runs are shown in Table 14.7 and
are also given in Figure 14.1l.D.

The spawning stock estimated for 1984 is one of the lowest on record.
However, in all prediction options for 1985 the spawning stock is
expected to increase.
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WHITING IN DIVISION VIb
Landings of whiting in Division VIb are insignificant (Table 15.1).

WHITING IN SUB-AREA VII
Whiting in Divigions VIId,e

Landings figures for 1982 have been revised from last year's provisional
figure of 8 640 tonnes to 9 444 tonnes. Provisional landings in 1983
are 5 743 tonnes (Table 16.1). The age composition of the human con-~
sumption catch in 1982 has been revised. For 1983, age composition

data have been submitted by France only, covering 77% of the provisional
landings. The French age composition was not raised to total landings
because the age composition of English landings are known to be
different from those of France.

Catch and mean weight at age are given in Tables 16,2 and 16.3.

In the absence of English data, it was impossible to produce any assess-
ment for this stock.

Whiting in Divigions VIIb,c and VIIg-k

Landings in 1982-83 are at the same level as in the earlier period

1974-79 (Table 16.4).

EFFECTS OF CHANGES IN THE DATA SETS OF WEIGHT AT AGE AND MATURITY AT
AGE ON STOCK AND SPAWNING STOCK BIOMASS

Weight at Age Data

For the North Sea cod, haddock and whiting stocks and for the West of
Scotland haddock and whiting stocks, weight at age data have been
determined separately for each year in the data series. The majority
of these data were revised at the special Data Base meeting of the
Group in 1981 and have been used in the assessments since then. For
West of Scotland cod, a constant set of weight at age data have been
used for the period 1967-78 and annually determined values have been
used for more recent years. The annual data for 1967-78 are in the
course of preparation and will replace the data currenitly being used
as soon as they are available. When this is done, a comparison of
the effects on biomass estimates of using the old and the new sets

of data will be presented.

Maturity at Age Data

In previous reports, knife-edge ages at first maturity have been used
for calculating spawning stock biomass for all stocks. This year,
for the first time maturity ogives have been used in the assessments.
For the North Sea stock, maturity at age data were available from
1981 and 1982 IYFS. The proportions mature at each age were averaged
for the two years. The resultant maturity ogives were considered
preferable to knife-edge age at first maturity and have been used in
the assessments. The new maturity ogives (Table 17.1) have been
applied to all years in the historic series.

For the West of Scotland stocks, maturity at age data were available
from French research vessel survey made in 1983. These data were
also accepted by the Working Group as being preferable to knife-edge
age at first maturity and have been incorporated in the data base

as described above for the North Sea stocks.

|
i
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Spawning stock biomass estimates for the whole time series have been
calculated using both the new maturity ogives-and also the old knife-
edge age at first maturity. For West of Scotland whiting, the new
maturity ogive was identical to the knife-edge age at first maturity

and spawning stock biomass estimates are unchanged. For the other stocks,
spawning stock biomass estimates have been plotted in Figures 17.1 -
17.3. TFor North Sea whiting, the results are virtually identical.

For the cod and haddock stocks the new ogives give lower estimates of
spawning stock biomass but the trends with time for the two curves

are similar.

IMPLICATIONS OF RESULTS OF STOMACH SAMPLING PROJECT ON STOCK ASSESSMENTS

Introduction

Results of the 1981 Stomach Sampling Project have been communicated

in various contributions to the Statutory Meeting of ICES and a
preliminary review paper was prepared by Daan (NAFO, SCR.Doc.83/IX/93.
Mimeo.). Updated estimates of the numbers at each age of cod, haddock
and whiting eaten by the predators examined in the project have been
communicated to the Working Group by Daan (Table 18.1), For age
groups 0 and 1, the numbers of each species estimated to have been
consumed by predators in 1981 exceed the estimates of the numbers

in the stock at the beginning of that year as derived from VPA using

g coefficient of natural mortality, M = 0.2, for all age groups. One
of the implications of these resulis is that the value of M = 0.2 used
in the stock assessments is likely to be toco low for the younger

age groups.

Egtimation of Natural Mortality on the Youmger Age Groups

The Working Group considered whether revised estimates of natural
mortality on age groups O and 1 could be calculated. As an esiimate
of a minimum value of M, it could be assumed that M on age groups O
and 1 wag due to predation mortality only. However, even making this
assumption, it was concluded that M could only be properly estimated
using a multi-species model involving cod, haddock, whiting and
saithe. This ie because the estimates of numbers of prey eaten
(Table 18.1) are based on stock sizes of predators calculated using a
value of M = 0.2. BEven within a single species, re-estimation of M
will result in revised estimates of stock size which will in turn
affect the estimates of numbers of prey consumed.

As the Working Group did not have the facilities or the data to
recalculate M using a multispecies model, the Group is unable to
re-estimate M on the age groups subject to predation.

Implications for Stock Assessments

It seems probable that, when the predation data are taken into account,
estimates of M on the younger age groups will be revised upwards. As
far as short-term, single species catch predictions are concerned,

a change in the values of M is not expected to have any significant
effect. TFor long-term management considerations, a change in M on

the younger age groups could be of much greater significance. Again,
to properly assess the effects of such a change would require a multi-
species model. Management policy determined on the basis of such a
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model would have to consider not only the yields for each species in
relation to different levels of fishing mortality, but also how to
optimise the relative stock biomasses for the various prey and predator
species in relation to specified biological and economic objectives.

GROWTH PARAMETERS AND SELECTION LENGTHS

Growth Parameters

Growth parameters have been calculated for the North Sea stocks of cod,
haddock and whiting. These have been derived from recent (1978-83)
average weights at age in the stock, as used in the catch predictions,
converted into length, using the 1ength/weight relationship given below.

Von Bertalanffy growth parameters were calculated using the ICES
computer program. Observed mean length at age and fitted growth curves
are showvn in Figure 19.1l. The results are summarised below:

Length (cm) Weight gkg) relationships (age group 1
Cod W=1" x 0.0000104 excluded from
Haddock W = 13 x 0.0000090 the analysis)
Whiting W =12 x 0.0000083

Von Bertalanffy growth parameters

Lo K t
[*]
Cod 117.5 0.279 0.87
Haddock 66.0 0.201 -0.50
Whiting 48.7 0.224 -0.96

Selection Lengths

Selection factors, 50%, selection lengths and selection ranges for the

North Sea stocks taken from the report of the 1974 meeting of the

North Sea Roundfish Working Group (ICES, Doc. C.M.1974/F:5) are given

below. Those given for whiting have been used for calculating selection
ratios in the mesh change assessment (see Section 20.).

Cod Haddock Whiting
Selection factor 3.6 3.4 3.8
50% retention length
+ 25%: 80 mm 28,8 = 2,6 27.2 % 2,3 3044 2.9

90 mm 32.4 £ 2.9 30.6 = 2.5 34.2 £ 3.3

|
i
i
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EFFECTS ON WHITING OF A MESH SIZE INCREASE TO 90 mm IN THE NORTH SEA

Introduction

The Group was requested to carry out a mesh assessment only for North Sea
whiting. However, in the northern Nowrth Sea this species is taken in

a mixed fishery together with mainly cod and haddock. Previous mesh
asgessments have shown that an increase from 80 mm to 90 mm will have
negligible effects in cod, but in haddock the assessments have indicated
more significant effects, and it was, therefore, thought useful to

perform an updated assessment for haddock. In this area it is con-

gidered that the effects of a mesh increase in whiting cannot be considered
in isolation from those in haddock. In the southern North Sea, the

effects of a mesh increase on the gole fishery would have to be considered.

The Working Group tried to use the Hoydal, Rervik and Sparre method

(see DANA, Vol.2, 1982), available on the ICES computer, for estimating
effective mesh sizes. The Working Group did not produce results which
were convincing, probably for the following reasons: (1) Only Scottish
discard data were available for haddock and only Scottish and Netherlands
data for whiting, which means that estimated discards for other fleets
are likely to be poorly determined; (2) The calculations are based on
age compositions converted to length compositions within the model,

using the same von Bertalanffy length growth curve for all fleets, which
may not be valid at least for industrial and human consumption fisheries;
(3) Lack of experience in using this rather complex model on age-
structured data rather than working with length composition data.

As a result of failing to obtain successful results for estimates of
effective mesh size, the Working Group had to revert to another method
to carry out the assessment. This method is described below.

Data Base

Age frequency data for the landings and discards of each fleet reporting
landings of haddock and whiting from the North Sea in the period 1980

to 1982 were prepared in advance of the meeting and were presented to
the Working Group. These data were used to partition the total inter-
national values of F at age obtained from VPA for each year 1980-82 into
landings and discard Fs at age for each fleet.

An average of these values was then obtained and' these valués are shown
in Tables 20.1 and 20.2 and 20.14 and 20,15 for whiting and haddock
respectively.

Values of mean weight at age for the landings and discards of each
fleet were averaged over the period 1980-82 and are presented in Tables
20,3 and 20.4 and 20.16 and 20.17 for whiting and haddock respectively.

The maturity ogive data presented in Tables 20.5 and 20.18 and the stock
mean weight data in Tables 20.5 and 20.18 were used in the calculation
of predicted spawning stock biomasses.

It was assumed that M = 0.2 at all ages.

The expected stock size of the two species at the start of 1985 was
computed on the assumption that fishing mortality in 1984 would be the
same as that for the reference period indicated in Tables 20.5 and 20.18
respectively.

Selection factors and selection ranges for appropriate mesh sizes were
taken from the 1974 report of this Working Group and are shown in the
text table below.
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Selection factor Mesh size (mm) Selection range (mm)
Whiting 3.8 80 26
90 33
Haddock 3.4 80 21
90 25

It was assumed for the assessment that the mesh sizes in the industrial
fisheries would remain unchanged. ’

20.3 Computation
The mesh change assessment was made as to catch predictions, one using
F at age arrays corresponding to the existing mesh and a second with
F at age arrays adjusted for the increased mesh size.

Catch predictions were run for a period of 13 years, since with 12 age
groups in the stock éo to 114+) and assuming constant recruitment
(whiting: 2 700 x 10°, haddock: 2 543 x 10 ) this period is required for
the stock to reach its new equilibrium state.

Total weights of discards and landings were computed for each predicted
year for each fleet by means of the following functions:

L =Z Z N(a) * (F(1,2,8)/%(a)) * (1-exp(-z(a)) * W(1,a,eg)

g
D =Z z N(a) * (¥(d,2,8)/2(a)) * (1-exp(-2z(a)) * W(d,a,g)
f a

vhere a denotes age
d " discards

1 " landings

g " fleet

N " number of fish in the stock
F " fishing mortality

Z " total mortality

W " mean weight of fish caught
L " total weight landed

D " total weight discarded

Potal and stock biomasses for each predicted year were computed using
the following functions:

T =§ N(a) * sw(a)

a
§ => W(a) * sW(a) * P(a)
a
where SW denotes stock mean weight
P " proportion mature in the stock
T " total stock biomass

S " spawning stock biomass.
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In the first prediction run it was assumed that all human consumption
fisheries are currently employing an effective mesh size of 80 mm

and will continue to do so for the next 13 years. In the second run,
it was assumed that the effective mesh size will change to 90 mm

on 1 January 1985 and will remain at this value thereafter.

The effects of the mesh change on F at age values were simulated for
each fleet by means of the following logistic function:

1
R(e) = iy (os-1) .
31 » (m¥s-1 + 1

where R denotes proportion retained
"

1 length

r " selection range
m " mesh size

s " selection factor.

The mean length at age of discards and landings for each fleet was
estimated by conversion of the input mean weight values using the
following weight/length relationship:

(weight in gm, length in cm)
Haddook VW = .009 13 Whiting W = .008 17

The proportion of fish retained at each of these lengths for the 80 mm
mesh and for the 90 mm mesh wag calculated. Values of F at age were
then modified by multiplication by the ratio:

R2/R1

where R2 denotes proportion retained by new mesh
R1 denotes proportion retained by old mesh.

The modified F at age arrays are given in Tables 20.6 and 20.7 for
whiting and in Tables 20.19 and 20.20 for the new mesh.

The assumption of the universal use at present of an effective mesh
size of 80 mm by the human consumption fisheries is almost certainly
invalid. However, data indicating how far each fishery departs from
this idealized picture are not generally available. For this reason,
the Working Group concluded that it was not able to realistically
investigate other scenarios.

Results

Tables 20.8-20.9 and 20.21-20,22 show the predicted catches of whiting
and haddock respectively by each fleet assuming no mesh change while
Tables 20.10-20.11 and 20.23-20.24 show corresponding values assuming
a mesh change as defined above. Tables 20.12 and 20.25 show the
corresponding spawning stock and total stock biomasses. The percentage
changes immediately after the mesh change and the long-term changes

are summarised in Tables 20.13 and 20.26.

For whiting the human consumption landings will experience an immediate
loss of 38% while the industrial fleets will have a»7% gain. The long-
term results are gains of 10% and 29% in the human consumption landings
and industrial fisheries, respectively. Discards will be much reduced.
For haddock, the immediate effect is a 17% reduction in human
consumption landings, which will be converted into a 7% gain after
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one year and a 21% gain in the long term. The industrial fishery will
have an immediate gain of 4% which will increase to a 12% gain.

Comments
The following points should be noted in relation to the assessments:

(1) Whiting predicted landings for old mesh increase
from 1985 to 1997, because this stock is currently at a
low level and will increase under conditions of constant
average recruitment.

Haddock predicted landings show the reverse trend for old
mesh, because the stock currently contains two abundant
year classes.

(2) Data on the age composition of discards are lacking for all
fleets except for the Scottish for haddock and the Scottish
and Dutch for whiting. For this reason, all other nations!
discards had to be estimated from the existing data. The
method employed was such that each nation except those
providing data was assumed to have discarded fish of the same
percentage age frequency within any of the years considered.
It is not possible to determine what effect this procedure
has had on the assessment.

(3) The computer program used in the assessment had to be written
during the meeting, and it could not be checked to the
required extent. It cannot, therefore, be guaranteed that the
results presented in this report are correct and final.

—0=0=0=—



Table 1.1 North Sea COD. Numters ('000) and weight (tonnes) in each category.
Working Group Data.

Human consumption Discards Total

Year Number Weight Number Weight Number Weight
1963 56 495 107 936 5 659 1 708 62 154 109 644
1964 51 729 115 435 6 571 1 857 58 300 117 292
1965 94 349 172 619 19 798 5 204 114 147 177 823
1966 115 024 211 937 22 578 6 010 137 602 217 947
1967 124 779 242 108 15 724 4 481 140 503 246 589
1968 146 039 277 062 6 372 2 150 152 411 279 212
1969 76 286 193 612 7 443 2 027 83 729 195 639
1970 124 517 218 763 63 759 11 002 188 276 229 765
1971 226 093 314 544 53 707 13 374 279 800 327 918
1972 243 478 341 051 21 573 8 831 265 051 349 882
1973 125 133 227 787 46 620 8 196 171 753 235 983
1974 102 367 202 269 4 588 950 106 955 203 219
1975 109 863 184 974 35 390 6 045 145 253 191 019
1976 128 536 209 914 8 201 2 050 136 737 211 964
1977 140 359 181 121 99 474 16 573 239 833 197 694
1978 212 729 260 890 100 786 27 874 313 515 288 764
1979 170 706 248 051 236 295 67 490 407 001 315 541
1980 192 691 250 766 660 066 170 675 852 757 421 441
1981 249 276 310 599 164 776 47 132 414 052 357 731
1982 185 388 257 825 XX ) xx)

1983%) | 171762 | 232 546 | xx) xx)

xx) Insufficient data
x) Preliminary

- ¥z -




Table 1.2 North Sea HADDOCK.

Numbers ('000) and weight (tonnes) in each category. Working Group data,

Industrial

Year Human consumption Discards Total

Number Weight Number Weight Number Weight Number Weight
1960 142 567 12 200 208 753 75 242 853 264 131 791 1 204 584 219 233
1961 982 786 11 100 189 763 T4 862 888 867 132 991 2 061 416 218 953
1962 285 824 11 200 148 967 58 677 | 2 673 394 383 153 3 108 185 453 030
1963 255 844 13 700 180 624 68 364 | 1 245 890 188 969 1l 682 358 271 033
1964 598 840 88 600 351 422 130 509 643 595 160 319 1 593 857 379 428
1965 1 092 756 T4 600 369 998 161 613 253 860 62 236 1 716 614 298 449
1966 2 232 098 46 700 406 399 225 760 489 695 73 573 3 128 192 346 033
1967 699 516 20 700 272 201 147 391 448 264 78 059 1 419 981 246 150
1968 557 995 34 200 220 977 105 440 837 979 161 882 1 616 951 301 522
1969 1 889 659 338 353 909 208 330 897 | 1 203 447 260 231 4 002 314 929 481
1970 1621 762 179 729 244 162 524 622 515 018 101 376 3 380 942 805 T27
1971 913 516 31 546 473 069 235 358 | 1 282 184 177 485 2 668 T69 444 389
1972 531 113 29 585 427 890 192 901 760 224 128 130 1 719 227 350 616
1973 170 412 11 267 449 107 178 610 659 515 114 719 1 279 034 304 596
1974 936 218 47 777 357 011 149 617 { 1 000 667 166 782 2 383 896 364 176
1975 734 412 41 380 362 239 146 616 | 1 862 031 260 427 2 958 681 448 423
1976 446 T67 48 204 397 743 165 624 788 037 154 289 1 632 547 368 117
1977 350 521 34 993 319 991 137 372 225 974 44 369 896 486 216 734
1978 425 T14 9 659 192 021 85 981 422 631 T7 681 1 040 366 173 321
1979 1 107 027 17 414 190 326 83 249 286 969 41 834 1 584 322 142 497
1980 768 645 25 154 217 435 98 860 541 782 94 910 1 527 862 218 924
1981 828 555 17 615 273 542 130 009 298 115 60 290 1 400 212 207 914
1982 578 186 20 988 309 117 165 475 180 852 41 308 1 068 155 227 771
1983x 696 941 16 032 301 673 157 531 383 931 65 179 1 382 545 238 T42

# Preliminary

- G2 -



Table 1.3 North Sea WHITING.

Numbers ('00C) and weight (tonnes) in each category.

Working Group data.

: Industrial Human consumption Discards Total

Year

Number Weight Number Weight Number Weight Number Weight
1960 141 183 11 639 190 513 47 566 763 229 121 600 1094 925 180 805
1961 271 885 16 177 289 708 67 828 1 645 728 241 122 2 207 321 325 127
1962 112 954 8 347 222 274 55 952 1 185 487 156 713 1 520 715 221 012
1§63 499 847 45 431 214 47T 58 205 853 608 154 401 1 567 932 258 037
1964 393 794 28 124 220 €82 60 064 341 223 58 784 955 699 146 972
1965 182 171 22 259 313 057 85 978 490 073 77 184 985 301 185 421
1966 431 635 51 176 351 953 105 229 545 116 83 356 1 328 704 239 761
1967 280 275 22 840 245 396 68 215 1 102 690 142 703 1 628 361 233 758
1968 592 395 57 506 298 807 88 281 596 827 90 898 1 488 029 236 685
1969 1 980 444 152 364 203 €40 57 149 625 916 114 566 2 810 000 324 079
1970 1 855 953 114 504 271 €13 79 274 347 540 67 814 2 475 306 261 592
1971 1 477 350 71 699 185 €90 58 005 458 T46 62 589 2 121 786 192 293
1972 1 351 090 61 166 178 g08 59 868 398 294 66 598 1 928 292 187 632
1973 1 273 007 89 614 234 405 66 479 658 852 110 128 2 166 264 266 221
1974 1 841 153 130 293 254 114 T4 561 477 271 84 753 2 572 538 289 607
1975 1 019 586 86 376 251 761 78 722 698 963 134 698 1 970 310 299 796
1976 1 395 318 149 759 243 201 T4 231 633 359 134 176 2 271 878 358 166
1977 1 657 167 106 104 267 €23 T4 374 555 515 107 186 2 479 705 287 664
1978 1163 125 55 274 322 &34 88 475 241 670 35 442 1 727 629 179 191
1979 887 889 59 021 351 €13 99 321 651 877 78 371 1 891 379 236 713
1980 644 159 45 T47 313 565 92 534 S4T 726 86 940 1 505 450 225 221
1981 932 530 66 595 258 430 80 018 293 714 45 560 1 484 674 192 173
1982 333 574 32 990 242 £72 72 942 277 531 37 095 853 677 143 027
19083% 688 250 23 637 247 236 76 841 369 839 49 125 1 305 325 149 603

#¥ Preliminary

- 9z -



Table 3.1. North Sea COD. _3
Effort (hours fished) and catch at age (N x 10 ). Input data for the estimation of terminal F's.

YEAR EFFORT AGE 1 2 3 4 5 6 7 8 9 10
19638 543.0642 896. 8746, 4593, 969. 241, 142 . 74, 25. 13. 9.
1969 491.435 64, 3755. 2770, 1308. 467, M. 5. 33. 17. 11.
1970 425.5658 201, 2890. 3014, 1055, 470. 113, 22. 25. 12. 7. w
1971 416,144 4542, 3553, 644, 705, 5R7. 203. 7. 16. 9. 9. 8
1972 392.432 938. 19054, 3501, 3Y0. 339. 120. 57. 27. S. 3. §
1973 416398 2657, 7445, 6165. 870, 137, k2 42. 3. 12. 4. o
1974 349,604 3858, 6283, 1610, 1085, 252. 54, 3. 22. 15. 7. B
1975 329.432 1320, 8073, 1783, 550. 471. 79. Y. 5. 13. 4o 2]
1976 307164 537. 14244, 2891, 370, 179. 113. 37. 0. 4. 9. 5
1977 313,915 2742. 431¢. 300y, 714, 177. 51. 35. 24. 6. 2.
1978 325,246 1704, 14710, 13380. 851, 202, 48, 235, 21, 8. 3.
1979 316,419 2523. 3024, 3258, ELEN 345. o7. 44, 19. 2. 4.
1980 297.22¢ 1n6s. 5961, 2342, 829. 144, P 33. 1s. 9. 4.
1931 289,072 R5Z. 0 13281, 234%. 692, 204, 26. 1. 12. 3. 0.
1932 297,030 4nrn, 4794 . ol24. 822, 291, 107, 25. 21. 12. 1.
1983 323,168 1343, 135320, 1314. 1290, 227. K. 39. 9. 15. 3.
1968 LR.234 33, 301. 140, 35. 9. 4o 3. 1. 0. 0.
1909 62 .06 2n, 494 . 243, 7. 23. 0. 4. 2. 1. 2. a
1970 83,529 334, 3n2. 397, 95, 33, 1G. 2. 2. u. 0. E
1971 104,907 992. 1764, 207. 150. 41. 4. 6. 2. 2. 1. =
1972 121,031 204, 3927. 705, 1. 50. 0. 2. 0. 0. 0. 2
1973 152.422 760, 1255. 1894, 202. 2n. 23, 2. 1. 4. 0. e
1974 116,982 459, 1185, 438, Sro. 40, 5. b. 3. 1. 2. =
1975 161.009 965. 1559. ICH 120. 113, [ . 2. 1. n. ]
1976 152.419 263, 3274, 415, 101, 38. 39. 10. 1. 1. 0. =
1977 224 K24 2N6R. 1307, 1746, 118, 75. 24 . 12. Ba 2. 1. 4
1978 236.929 2256. 5580, 671. 270. S51. 23. 7. 8. 5. 0. a
1979 287.494 1973, 5845. 180K, 178. 61. 5. 3. 4. 2. n.
1950 333,197 1798, 5207, 2042, 534, 69. 4. 5. 4. 3. 1.
1951 251.504 691. 5237. 1475. 294, 82, 1. 6. 0. . n.
1962 250,670 4704 . 29411, 2302, 377, 110, 59. [ 6. 4. 5.
1983 244,549 1321. 6292. 1020, 4ol 111, 31. 14. 5. 3. 1.
526.713 637. 304N. 568. 109. &7, 1. 7. 2. 0. 0.
514.07> 179. 317. 484, 224, 56. 65. 6. 3. 0. n.
771,045 4108, 592. 4. 269, 93. 27. 45, 0. 2. 0.
824939 7227. 7759. 16Y. 935, 2R9. 101, 19, 21. 1. 19. o
828.995 622. 84605, 1037, 152, 3. 84, 32. 14, 8. 4. g
941,425 6468, 464, 1527. 451, 32. 13. 25. 0. 1. 1. 3]
894,920 949, 2596 . 535, 033, 216. 42 . 2. 25, 8. 5. w
380.n061 4118, 2677. 790. 1335. 227, 7K. 14, 3. 4. 2. E
769.105 467. 32n9. 480, 212. 34, 57, 29. 4. 4. 3.
698,530 11511, 1579. 77Y. 153, 57. 14 o 22. be 3. 4o E
595.259 3513, 3¢50, 37, 219. 29. 5. 5. 5. 5. 2.
629.1 3R 33n3. 3716. 1508, 65. 71. 12. 10. 5. 6. 2. B
038 800 535¢L, 3335, 04y, ELT 1%, 21. 4. S. 1. 1.
6N6.1306 1240, 7301, T47. 2635. 125. Y. . 1. 2. 2.
1982 609.180 5925, 1110, 1151, 8. 73. ‘4. 1. 7. 1. 1.
1943 544000 2131. 3365, 245, 302. 41, 26. 9. T. 2. a.

-1z -
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Table 3.2. West of Scotland COD,. 3
Effort (hours fished) and catch at age (N x 107°). Input data for the estimation
of terminal Fls,

YEAR  EFFORT AGE 1 2 3 4 5 ° 7 8
1908 50.001 23. 257. 556, 355, 24, 31. 19. 2.
1969 42.058 6. 153, 217, 413, 154, 18, 17. 7.
1970 40,572 35, 35, 205, 133, 128, 45, 8. 6.
1971 41,234 71. 204, 26. 160. 57. 37, 16. 7. &8
1972 55.530 49. 527. 108, 34. 94. 2. 10. 1. %
1973 51.153 14, 58, 202, 79, 15. 32. 13. 5.
1974 45,399 73. 199, 103, 236, 30. 10. 12. N E
1975 37.080 22. 171. 80. 39, 58, 13. 3. 4.
1976 35,307 43, 216, 198, 52, 41, 43, 1. 1. é
1977 13943 99, 69. 75, 27, 12, g, 6. 2. &
1978 51,582 37. 267. 79. 1M2. 55. 21. 9. 5.
1979 33,373 16, 109. 103. 34, 29. 5. 4. 2.
1940 19,660 167. 147, 75, 38, 7. 6. 2. 3.
1981 13,753 1. 175. B5. 16. 2. 0. 0. n.
1982 14.194 159. 34. 121. 27. 3. o. 1. 0.
1982 23.056 61. 223, 28, 48, 16. 4. 3. n.
1968 150,094 163, 212. 798. 401, 37. 26, 19. 4.
1969 140.71% 13. 788. 358. 482, 131, 30. 14, 4.
1970 95.029 1351, 471, 454, 82, 51, 10. 3. 3.
1971 9R. /43 66. 247, 123, 110. 28, 21. 2. 1.
1972 70,041 59, 250. 147, 52. 32, 3. 2. 1.8
1973 59,596 224, 247, 153. 35, 1n. 2. 16, 1. 8
1974 56,448 90. 204, 69, 49. 17. 0. 2. 0. E
1975 56.420 145, 231, 99. 34, 12, 5. 0. 0. @
1976 57.090 48, 224, 69, 61, 10, 0. v. 0. o
1977 41.929 121. 122. Mz, 22, 11, 5. 2. n. 8
1978 33.017 1. 4. ov. 4>, 14, 4l 2. 2. B
1979 3R.46Y 120, 114, 196. 25, 1. 5. 0. IR
1950 38,040 245, 2106, 3. 36, 13, 4. 0. 0.
19%1 27.203 16. 464, 147. 48, 9. IR 1. 0.
1987 36,089 217. 147, 146. 34, 15, 4. u. 0.
1983 38,040 183. 412, 05, 58, 15. 5. 2. 0.
1968 65.34% 39, 175, 9. 9. 7. 4. 1.
1969 1N6.850 9. 134 229, 70. 12. 4. 2.
1970 118,581 1% . 298, 87, 62. 9. 2. 2.
1971 129.187 41, 140. 174, 39. 7. 6. 1. 2
1972 142.244 302, 340, 97. 62, 20. 0. 5.3
1973 91.151 270, 252, 139, 25. 1. 3. 03
1974 88.651 159. 157, 125, 6. 7. 1. @
1975 132.353 453, 203, 90. 9. T 1.
1976 139.225 202. 305, 101, 43, 30. 11. [ IR
1977 143,574 363, 3948, 161, 61, 9. 3. 1. 8
1918 127.38( 139, 187, 135, 33, 5. 3. 1.
1979 99,803 161. 484 57. 31, 6. o, 1. E
965 i21.213 iT. 345, P30, 36. 3. 5. .oy
1981 165.002 34, 540. 189, s2. 4. 3. 0.
1942 135,280 401, 375, b26. 167, 47, 6. 2. 1.
1983 112.332 275, 1160, 196. 164, 51, 18, 6. 6.
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Teble 3.3. North Sea HADDOCK.
Table 3.3,

Effort (hours fished) and catch at age (N x 10‘5). Input data for the estimation of terminal F's.

YEAR EFFORT AGE 1 2 3 4 5 6 7 8 9 10
1964 197.623 N. 94916, 11013, 854, 642, 572. 22, 22. 44 . 1.
1965 172.992 3118, 548, 55569, 2055, 158, 9. 32. 10, 3. 2.
1966 194.012 32137, 1564, 1143, 55354, 752, oo, 31, 16, 2. 0.
1967 215,319 112299, 13358, 838, Tol. 43192, 512. 9. 21 . 4. 1.
1968 218,141 21758, 75527, 3650. 372, 518, 12809. 4y, . 2, 1.
1969 123.010 26, 56898, 14lboo, 519. 225, 325, 1486, 20, 1. 0. &
1970 133,445 RR3, 4771, 92679, 2917. 153, #3. 20, 431, 3. 0. 2
1971 174,559 47647, 5345, 7806, 8305v. 1808, 122, 34, 43, 432, 2. 8
1972 201.4938 4598, 76452, 4199, 4120, 31677, 735, 32. l. 10. 44, @
1973 182,541 SM4. 51520, 37505, 832, 851, 6415, 1409, 18. 2. 20.
1974 185.432 24707, 12502, 34230, 73306, 166, 207. 1562, 33, 4. 7. E
1975 152.97¢ 3964, 5139y, 5715, 14221, 1923, /3. 5. 383, 15. 7. &
1976 121,841 52n. 20812, 20097. 1317, 3065. 596, 16, 6. 90. 10.
1977 144,34y 425N, 3538. 36Yo0s, 7624, 451, 1006 . 179. 2u. 5. 5.
1973 135,220 9364, 9910. 2194, 17291, 1731, 169, 332, 61. 16. 2.
1979 87.467 6138, 13902, 4100, 761}, 4608, 337. 5o, 73. 29, 9.
1930 55.475 5779. 20663, 5687. 1065. 193, 1159, 104, 11. 18. 4.
19381 51,5538 TN9. 23581, 12373, 1122. 100, 12, 320. 8. 2. 2.
1942 47,4889 1101, 2865, 2023y, 3249, 147, 58, 49 . 100, 1. T
1983 48,539 2372. L80h, 2302, 7603, 1143, 170, 21. 5. 20. 2.
1964 639177 1621, 31536y, 17856. 1213, ICYIN 39. 33. Te
1965 SR2.364 69774, 3568. 173131, 5850. 481, . 4. 13,
1906 500.663 149827, 6225, 1158, 85923, 1082, 87. 35 25, 3. 0.
1967 514.854 866273, 2819%. 1186, 862, 45338, 30U, 45, 32. . 13,
1968 54R.642 1838256, 153075, 5920, 515. 4ny. 17787, 7. 5. 2. 1. 8
1909 491,435 1111, 322894, 30585, 1069, 272. 215, 3495, 23, 3. 1. g
1970 426,565 20187. 20402. 205335, 6994, 85. 1564, 6. 770, 4. 3.3
19721 416,144 543516, 21374, 13554, 108s24. 2462, 82 36. 37, 249 . 44, 7
1972 392.432 178579, 167637, 9213, LoV, 39759, 911, 53. I8 3. TN o
1973 414,898 9¥BN4. 195251, 6936u, 192, 1043, 9872, 351, 42. 7. s9. =
1974 369.604 35188N. 48342, Bu4YS. 13184, 441, 234, 2390, 45, 3. L 5
1975 329,432 LBUB15. 161726, 15612, 25830. EYOLN 157, 110. 530, 22. 1.
1976 307.105 35831, 329380. S57464&. 2529. 069, 1026. 54, 13. 146, 10.
19¢7 313,913 33309, 37092, 130090, 124895, 1084, 1440, 347. 24, l. oh,
1978 325.24n 160841, 69033, 14340, 44152, 2366. 4482, 673, 86, 29, 3.
1979 316,419 83633, 78517. 17215, 3044, Bu73, oho, 0. 113, 24 . 4.
1960 297.227 131314, 128303, 26206, 3593, 501, 2415, 123, 2n. 56. 23,
1931 289,072 10397, 154264, 55729, 5181, 702. e . 579. 15. 22. 1.
1942 297,730 31144, 3096, 11889y, 14297, 682. 145, 39. 230. 1. 9.
1983 333,168 29056, 7740Y. 3ubeo. SN204. 6406, 584, 119. 15, 69, 26,
1904 24,0655 0. 3150. 7. 10, 5. 2. n. 0. 0. 0.
1965 54.799 1759. ¥3. 3851, 54, 7. 4. 1. 0. 0. 0.
1906 35.841 3112, 121, 36. 1248, 17. 1. 1. 1. 0. 0.
1967 28,022 13286, 461, 20. Jo0. 469, 2. n. 0. 0. U. o
1963 48.238 216, 3150. 121. 21, 3R, 235, 1. n. Q. a. g
1969 63,006 189, ZU060¥. Tuue. 34, 0. 8. 87. 1. 0. 0. 2
1970 /3,529 R12. 934, 18154, 368, by 5. 1. B3, 0. 0. &
1971 104,901 67866, 3052, 1553, 16024, 347. 12, 18, 6. 45, 12. ®
1972 121.031 28413, 20279, 2495, 1053, 7920, 137, 13. T, 1. 28. &
1973 152.422  20457. 34299, 9429, 242, 203, 1591, 43, 3. 1. 6. &2
1974 116.982 45001, 8695, 14945, 2330, 31. 21. 283, 6. 0. 1. §
1975 161,009 128502, 26v65. 2450, 5213, 520, 13, 14, 7. 3. T. 3
1976 152.419 3355, 59426, 11342. 037, 1757. 3z8, ‘. 5. 45, 1. B
1977 224,824 10102, 6441, 41122, 3492, 190, 187, 99. 15. 2. 5. 8
1973 236.929 45734, 114771, 2914, 12280, 774, 110, 167, 24, b 0.
1979 287.494 44659, 23157, 4111, 714, 3644, 2us. 20. 57. 20. U.
1989 333.197 92522, 46285, 8063, 755. 197. 1015, 61, 14. 8. 5.
1981 251,504 7979, 58145, 13653, 1518, 161, 20, 320. 12, 0. 7.
1982 250,871 25257, 10170, 33462, 3927, 132, of. 7. 58. 0. n.
1943 244,549 19627, 48064, 6953, 11805, 1258, 124, 27. 4. 25. ‘.
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Table 3.4. West of Scotland HADDOCK. 3
Effort (hours fished) and catoh at ege (N x 1077). Input data for the estimation of terminal F'as.

YEAR  EFFORT AGE 1 2 3 4 5 3 v 8 9 10
1966 71.525 789. 249. 146, 20569. 921. 36. 17. 24, 0. 0.
1967 54,231  S922.  2987. 152, 102, 12814, 8. 1. 3. 2. 0.
196 8 50,001  68B6. 13331, 644, 138, 398, 8402. 310. 15, 2. 0.
1969 42,058 0. 30459. 3545, 252. 117. 174, 2264. 81, 2, L.
1970 40,572 n. 113, 26460. 1376, 43, 34, 72. 242, 3, 2. 8
1971 41.236 842 475, 44y, 16258, 142, 8. 1. 0. 16, 2. 3
1972 55.536  32Rh. 1840, 903, 1041, 23671, 190. 5, 5. 0. 6.
1973 51.155 1711, 5191, o2oi. Yo. 041, 17059, o1, 0. 1. o1 B
1974 45,49y 6434, 3795, 5154, 1909, 28, 215, 4366, 5. 1. 13, 3
1975 37.080 5986, 11545, 1404, 1095, 660. 2n. 51, 1523, 40, 2. B
1976 35,307 66, 13426, 5902, 714, 595. 143, 4, i 217, 1. 8
1977 33,948 2534, 237. 12304. 2059 129. 171, 52, ‘. 1. 27.
1978 51.582 1374, 638, 1v2. 10859, 1542, 156, 122, 99. 1. 10.
1979 33.375 8618,  223>. 611, ‘4. 3186, 30y, 3. 24, 3. 2.
1980 19.660 465, 3664, 1346, 274, 27, 805, 47, 2. 1. 1.
1931 13,753 3, 14272, 5735, 169, 25, 2. 131, 2. 3. u.
1982 14194 86. 479, 7212. 1405, 37. 2. 12, 3. 0. 0.
1943 23.U50  2821.  3¥36. 1195,  S5S6. 801, 30, 1. 2. 34, 0.
1906  156.511 491, 165, 2. 1862z, 534, 4. 2. 0. 0. 0.
1967 158,208 8256, 10693, 516, 108, 6640, 170, 4. 3. 2. 0.
1968  150.094 83S9R. 16469, 1653, 117, 143, 2124, 239. 8. 6. 0.
1969 140,714 67. 90695,  373b, 701, 63, 8. 754. 41 5. 0.
1970 95.62y 4332, 183, 45402, 444, 65. 6. 19, 114. 7. 0. @
1971 98,748 35005, 1870, 155, 32274, 139, st 2. 2. 9. 7. g
1972 70,741 8NS2. 17913, 585. 344, 8341, . 10, 1. 0. 20,
1973 59.596 25035, 3435, 3691, 29. 31, 1630, 5. 14, 2. 5.
1974 56,443 23940, 1037, 885, o8l. R, 31, 652, 10, 5. 4o o
1975 56,420 90247, 7636, 467, 324, 183, 5. 4, 130, 1. 1.8
1976 57.090 11%26. 20806. 3050, 212, 223, 133, 3, 2. 109. 1. 8
1977 41,920 3812, 1159, 6791, 813, 161. 69, 438, 4. 2. 23.
1978 23,617 3470, 296. 157, 1946, 130, 16. 6. 5. 0. 1.
1979 38,465 12198, 3181, 207, 84, 780, 50. 7. 4. 2. u.
1980 3R.O4D 7436, 6320, 785, 94, 25. 358. 21. 2. 1. 2.
1941 37,208 35. 17244, 4960. 318, 49, 4. 126. 4. 1. 0.
1982 36,689 2283, 1213, 15227. 1323, 27. 5. 1. 14, 1. 0.
1983 33.050 2099,  2976. 130o. 700U 474, 2. 1. 2. 0. 1.
1966 40,538 0. 3. . (u3, 21, 0. 0. 0. 0. 0.
1967 80,916 429, 1325, 3. ‘. 189, ‘. 0. 0. 0. u.
1968 65.348 2444, 514, 132, 9. 13, 82, 9. n. 0. 0.
1969 106.856 0. 6105, 2174, 82, 5. 8. 53, 6. 1. v. 8
1970 118,481 558. 61, 7190. 94 13, a. ' 24, 2. 0. 3
1971 129,187 12856, 427, 324, 74T 3n0. 21, 1. . 3. 3.8
1972 142.264 1479, 20885, a7, 197, 4635, 45, 15, 1. 0. 20. &
1973 91.15% 559. 11?1, 139e. 9. 19. 120, T 5. 1. 3.
1974 88,651 5161, Y50, 706. 425, 4. 13, 421, 9. 2. 4. 8
1975 132.35% 20271. 4525, 398, 3a0. 320, L. 4, 234, 2. 2. E
1976  139.225  2067. 11485.  2004. 172. 209. 119, 3, 3. 93, 1. E
1977 143,574 1151, 363, 3582, 661. 95. 66, 4y, 9. 1. 50.
1978 127,387 2563, 206. 157, 1412, 2ns. 33, 19. 13. 1. 1.8
1979 99.503 10349, 2420, 163, 35. 803, 59. 1. 5. 4. u.
1940 121.211 4939,  3370. 1035, T84 34, 500. 52. 7. 1. 2.
1981 165.002 28. 14863,  4hos, 423, 40, 5. 176. 12, 3. 1.

1982 135.280 4962, 96N, 1738Y. 1722, 7. 1. 15. 13. 1. 1.
1983 112,332 3168, 5746, 1345, 10272, 062, 02. 3. 5. 22. 0.
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Table 3.5. North Sea WHITING.
Effort (hours fished) and catch at age (N x 107%). Input data for the estimation of terminal F's.
YEAR EFFORT AGE 1 2 3 3 5 o 7 8 9 10
1964 197,623 204, 12353, 11005.  2101. 1056, 240, 77. 1. 1. 4.
1965 172,992 691, 276. 13399, 2904, 484, 155, 49, 18. 1. 1.
1966 194,012 1777, 2795, 867, 13469, 1430, 138, 54. 13, 8. 0.
1967 215,319 8255 /704, 5071, 702, 10032, 817, 118, 25, 12. u.
1968 218.141 7211, 21140,  6e3¢. 3073, 267. 4229 247. 26. 10. 3
199 123,010 4. 11622, 5 564, 45, 935, 63. 2. 0. 8
1970 133.445 394. 274. 347. 114, 4. 212. 10, 1.3
1971 174,559 4798, 2519, 1454, 179, 52, 0. 51, 5. 8
1972 201,493 883N, 7643, 7895, 864, 95. 33, 10. 22. &
19¢3  182.541 9833, 16099, 82, 170. 216, 25, 10. 3.
19¢4  185.432  1726. 17910, 207. 35, 533, 3/, 5. 2. E
1975 152,97/ 1677, 5934, 279, 42, 7. 121, 12. 1. 0§
1976 121,841 280, 8121, 691, 121, 14, n. 29. 2.
1977 144,340 885,  6342. 2332, 211, 20, 2. 2. 12,
1978 135,220 2270, 12979. 559, 752, 71, 9. 0. 0.
1979 87,467 2856, 14514, 2945, 166, 212. 25. 1. 0.
1940 55,475 626. 10603, 2395, 875. 30. 21, 3, 3.
1981 51.553 238, o634, 546, 587, 104, 2. 4. 0.
1982 47. 389 271, 877. 916, 191, 89, 4. 2. 0.
1903 48,559 293, 1090, 1541, 539, 50. 102, 15, u.
1964 639,177 18627, 112830. 4U6YS. S48/, 2353, 647. 12, 0. 14, 3.
1965 582,364 108752, 10197. 110884, 17446,  2061. 844, 5 4o, 0. 4.
1966 500,668 94342, 47443, 8605. 82293, 7236, 723. 22, 5. 0.
1967 514,854 453102 56306, 2166vo.  2880. 24524, 2040, 53, 9. 2.
1968 548,042 168236, 112615, 17163,  6304. 697, 6853, 31, 5. n.
1969 491,435 6952. 70980, 256835,  417s. 1599 110, 124, 13, 1.2
1970 426,565 29905, 3577, 50805.  B/3A. 1086, 553, 38/, 44, 6. g
1971 416,144 161744, 22242, 3630, 3794U.  3s60. 520 172, 13, 104, M. B
1972 392,432 46775. 27827.  4350. 846. 14387,  2587.  1780. 33, 10, 367. 4
1973 414,493 Y2079, 49e7e. 12692.  2514. 245, 4100. L4, 7. 25, 9. o
1974 349,604 44934, S57205. 25559,  43Zo. 720. 102, 1175, 9. 13, 3, =
1975 329.432 54357, 31190. 39771, 10131. 535, 105, 19. 292. 34, 0. §
1976 307,165 22193, 675K2. 12457. 105K6. 189N, 264. 43, 0. 73. 1
1977 313,918 22193, 50859, 37035.  3330. 2528, 371, 3. 10, 1. 6.
1978 325.240 14994, 29309, 43713, 15391.  1058.  1409. 20m. 36, 0. 7.
1979 316,41y 9U752. 41123, 2816k, lhoos. 6093, 678, 150. 3. 0. 0.
1980 297.227 2703 73706, 3765%. 11915, 9368, 2550, 260. 22y. 27. 7.
1981 289,072 8753, 22761. 26215, 112235. 2555. 2224, 400, “h. N 1.
1982 297.730 3761, 7160. 26980. 13595.  2827. 561, 290. 8. 5. 0.
1983 333,164 11621. 15212. 22235U. 35421. 10215. 2249, 425, 165. 17. v
1964 24,053 446 2895, 460, 55, 22, 6. 2. 0. 0. 9.
1965 54.799 481 363, S4d4, 456, 4y, 22. 3. P u. u.
1966 35,841 2678.  1254. 162, 1666, 125, M. 5. 0. 0. 0.
1967 28,022 7614 1156, 410, 06. 409, 4o, 4, 1. 0. 0.
1962 48.238 4514, 3273, 542, 196. 35, 181, 14, 1. 0. 0. g
1969 63.566 794, 5074, 1676, 267. 33, ‘. 102, I 1. 0. ¢
1970 83,52y 2381, 1350, 4914,  108v. 127. a7, 4y 125. 8. O |
1971 104,901 25205, 3gus, 10, oieY. 769, P24, 61, 4, 29, 4. @
1972 121.031 21373, 10224 1786. 355, 43156, 504, 80. 14. 4. 1300 0
1973 152,422 34373, 15192, 3207, 710, 73, 1430, 145, 39, 6. 5.0
1974 116,982 18997, 1661X.  52hx. 7. 148, 15, 423, 35, 7. 2. §
1975 161,009 26423, 13540, 18384,  3497. 424, S, 5. 1¥0. 21, 0. 3
1976 152,419 5575, 30123, 5298,  5244. 876, 195, 18, i 44 5.8
1977 224,824 24596, 29945, 24841.  lobh. 2419, 460, 34, 18, Q. 4. §
1978 236,944 B785. 19909, 30721, 14472, 956,  1612. 635, 72, 6. 0
1979 287,494 171149, 42911, 23155, 179%e.  405H, 377. 284, 57. 5. 0.
1940 3I3.197 20806, 53382, 3x436.  9525.  9430. 1304, 144 145, 3. 0.
1981 251,506 6577, 19035, 21483.  9065. 1770 1h4s. 309. 9. 1. .
1982 250.870 5222,  B27D, 27044. 13131, 3385, 659 346, 75. 6. 3.
1943 244,349 37408, 17900, 12534, 19247. 123 1218, 143, 141, 206, 1.
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Table 3.6. West of Scotland WETTING.

Effort (hours fished) and catch at age (N x 10‘5). Input data for the estimation

of terminal F's.
YEAR  EFFORT AGE 1 2 3 4 5 6 4 8
1905 72.614 1. 33, 1wy, 655. 86, 23. 5. 2.
1966 71.525 32. 385, 93, 4l41, 306, 27. ‘. 1.
1967 54.231 104, 863, 1164, 53, 2142, 7. 8. 2.
1963 50,001 472, 1200, 749, 578, 38, 847, 38, 2.
1969 42.n5% 1. 1915, 1043, 295, 157, 10, 201. 7w
1970 40.572 3. 12, 1deo, 432, 60, 26. 1. 2. 8§
1971 41.234 150 1540 1140 351>, 193] 4z, 4. n. 3
1972 55.536 317, 456, 220. 54, 1226, 52, 5. 2. o
1973 51.153 292. 946. 595, 212, 45, 744, 37. 4. H
1974 45,399 68, 174U, 867, 184, S4. 5. 131, 7. E
1975 27.080 125, 321, 1504. 214, 31, 0. a. 27.
1976 35,50/ 51, 1703, 794, 1152, 165, 13. 3. . &
1977 33,7483 312, 367. 1944, 223, 439, 17, 0. 0.
1978 51,532 45. 624, 704, 2400 241, 4us. 25. 1.
1979 33,373 142, 2030, 179y, 386. N3, 3s. 7. 1.
1950 19,061 22. 446, 138y, S6il, 354, 257. 33, 25.
1981 13./53 10, 975, 1124, 493, 151, 2. 22. n.
1982 14.194 36, 150, 1600, 084, 12, 1351, 23, 3.
1943 23,056 IEN 426, 555, 2390, 543, 127, 13, 5.
1965 153,103 2971, 2772, 17100, 1383, 67. 1. 1. 1.
1906 156,511 993, 7710, 1302, 12702. 784, 5. 13, 3.
1967 158,206 2392, 1386Y. 422, 3535, 5543, 315, 55, 5.
1968 150,094 3984, 4227, 401/, 1282, 133 1679, 125. 3.
1969 140.714 450, 11467, 3450, 9d0. 435, 4. 824, 86,
1970 95.02% 340, 1266, 101, 805, 191, 57, 6. 174, @
1971 98./48 1117, 3826. 20735, 13834, 492, 7. 25. 0. E
1972 70,741 6861, 6164, 915, 521. 3004, M. ER .o
1973 59.590 5346, 9255, 156>, 323, 91. 833, 58, o, =
1974 56,4432 3007, 10864,  3065. 276. 23, 0. 251. 8. @
1975 56.42U 5502, 5564, 11402 569, 40, 10. 0. 16, g
1976 57.090 2576, 18225.  b244.  457%. 249. 19. 1. 0.
1977 41,920 4895, 2837, 5562 531, 1022, [ 2. 1.
1970 33,599 5427, 3320, 80v. 1187, 3. 168, 7. 9.
1979 38,465 2760, 10/31.  Sht6, S20. 392. 7. 32. u.
1980 3R.640 1837, 2579, 2843 794 258, 124. Ly th.
1981 37.208 653, 81, 2LBo. 1015, 405. V2. 57, 1.
1942 36,049 333, B8Y.  577v. 1072, 247, 4. 58. 13.
1903 38,080 S78. 1411, 1444, bLsos, 1243, 139, 70. 5.
1965 37,587 519. 282, 8745, 400, 16, 6. 1. 0.
19066 40,533 260, 565. 154, 541, 367. s7. 7. Ao
1907 80,916 647, 2899,  14h6. 98, 2501, 140. 13, .8
1908 65.344 489, 1960, 1617, 041, 51. 861 . 6u. 4. 3
1969 106,356 12, 5202, 1984, S6Y. 289 3n. 549, 3. o
19¢0  113.581 26, 3653, 994, 938, 202, 52, 5. 135, &
1971 129.137 394, 2535, 36K, 9059, 327, 63. 25. .oy
1972 142.244 3398,  2055. 1475, 514, 5353, 313, 30, . 8
1973 91.151 1177, 74R2. 604 . 145, 4, 503, 41. s, H
1974 88.651 1914, Y4oh. 1612. 159, 14, 7. 85, ER
1905 132,355 2715, 3952, y397. 828, 33, 15, 3, 87. §
96 139,225 2784, 9170U.  S208.  Stbu. 731, 1. 5. v. &
1977 143,574 46L3. 2497, 5249, 749, 1164, 74. 2. 1.
1908 127.580 3559, 3791, 1s42, 1913, 136, 259. 4, u.
1979 99.403 1239, 7803, 2304, 3117, 297, 33, 59, 0.
1980 121,217 1525, 3193, 3952, Y74, 151, 1488, 12. 1.
1981 165.002 570, 6936.  4b45. 1366, 498, 161, 606, T
1982 135,280 785, 1537, 85617, 1745, 128, /8. 65. 10.
1983 112,332 1024, 2185, 2395, R002. 1415, 265, 59. 54.



Table 3.7. North Sea COD.
Bho values and regression analysis for the estimation of terminal F's.

YEAR/AGE 1 2 3 4 5 6 7 8 9
1903 1 0.463 N.49v2 N.471 N.570 0.286 N.s8b8 1.031 U.741 0.859
1909 2 0.084 N.502 N.35% n.o15 0.7%2 0.964 1.256 0.230 0.480
1970 3 0.418 0.324 0.3064 0.56Y 0.502 0.063 1.009 U.134 0.570
1971 4 n.667 0.760 N.276 1.713 1.146 1.000 1.767 0.954 N.375
1972 5 D009 0.915 D.652 N.s23 1.294 1.155 0.389 1.026 1.897
1973 6 1.391 1.132 f.3u2 N.916 n.4yn 1.703 1.024 0.297 0.869
1974 7 2.026 U.824 D.967 1.149 1.228 1.157¢ 2.752 1.7068 1.201
1975 3 n.69n 1.197 n.8y#H 1.392 1.169 1.371 N.642 0.540 1.278
19706 9 n.s23 1.490 1.3709 .23 1.N97 1.327 T.509 0.249 2.733
1977 1n 1.236 0.477 n.v3e 1.243 1.052 Te299 1.213 g.501 1.426
1978 11 0.¢01 1.428 0.9¢3 T.359%0 1.207 1.560 T.533 0.4388 2.786
t9ry a2 N. 347 N.¥63 12167 T.114 1.4068 1.457 2.763 0.701 2.018
1960 13 N.546 .4895 n.vee T.454 0.930 Tad77 2.987 U.583 T.414
1947 i 4 N.4is3 1.075 Ta204 (I 1.302 0. 861 1.120 1.594 1.448
198 5 T.494 Dar4? 1T.603 1.901 T.504 5.309 2.551 15645 8.421
193 16 T.u7rs 1.225 Tobbe T.r2v? 1.400 .04 2.544 0.951 3.9v3

FREDLC. I T506Y5. 179625, 35671, 19503, 4937 . 2164, 930. 217. 101 .

FREDIC. F r.270 1.0n6 T.476 0,745 0.907 0.755 0.633 0.394 0.871

COGR.CUEF. N.291 N.524 C.s18 0.3%0 0.697 U.ovu C.558 U.344 0.611

SLOPE n.034 0.C4Nn 0.N6s n.ovs 0.056 D.084 0.097 0.03% 0.208

INTCRCEPT 0.536 U.o78 0.30Yy J.521 0.57y U.o77 0.787 U.349 -0.2v2

- ¢¢ -
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Table 3.8. West of Scotland COD.
Rho values and regression analysis for the estimation of
terminal F's.

YEAR/AGE 1 2 3 4 5 6 7
1968 1 n.27s N.716 1.018 0,737 n.287 0.7506 0.704
1909 2 n.082 n. 761 1.078 1.251  1.108 1.545 D.891
1970 3 0.419 1.149 D841 0.751 0.870 1002 0.529
1971 4 0.301 2.662 0.405 n.53y 0.742 1.059 0.810
1972 5 1.266 0.899 n.826 0.553 0.754 0.v07 0,642
1973 6 1.110 0. 663 N.644 n.viz 0. 667 2.045 3.092
1974 7 0,597 0.759 0.545 0.971 0.655 1,550 7.569
1975 3 n.755 n.540 0.505 0.344 0.5¢0 0.910 0.580
1970 9 0.709 0.633 0.792 0.500 0.701 2,146 2.587
1977 10 n. 340 0.409 n.e61g n.46% 0.641 0.856 0.759
1976 11 0.3574 D528 0.505 0.0651 0.760 1.772 1.396
1979 12 0,343 n.299 1.09Y 0.515 n.950 2,403 2.588
1950 13 0.622 0.519 0.530 0.0062 4.913 1.949 2.903
1931 14 0,107 n.674 0.573 0.413 0.291 0.476 0.718
1952 15 0.505 0,046 0,624 0.410 0.375 1,129 0.604
1985 16 1,505 0.450 0.554 0.376 0.590 1.592 1.827

PREDIC. K 155067, 19467, 2482, 2652 . 784, 281. 6.

PREDIC. F n.133 0,294 0.704 0.806 1.3 n.369 0.901

CORLCOEF. N.009  -0.539  ~-0.383  -0.e14  -0.223 v.2206 0.267

SLOPE n.001 =0.026  -0.01%Y  =N.033  -0.012 0.030 0.058

INTERCEPT 0.553 0,869 9.880 U.898 0.707 IRV, 0.903




Table 3%.9. North Sea HADDOCK.
Rho values and regression analysis for the estimation of terminal F's.

YEAR/AGE 1 2 3 4 5 ) 14 o 9
1904 1 0.271 1.033 1.22¢ N.244 n.5ye2 [y N.236 D.567 0.8064
1965 2 11.705 N.316 Ou501 .58 L3655 Da&ye .573 o243 0.216
1966 3 10.Nn35 2.597 a.5/70 a.595 n.4ze IAVRH 0.4b47? 3.927 n.ns9
1%2c/ 4 7.404 6.169 Nao v 0,280 v.9vy .9l .93 2.030 1.331
1906 5 n.2n06 2.714 L. /750 R n.271 1.000 0247 N.e65 n.237
1909 o} n.u32 J.7%1 To424) (-2 o381 1.132 Tt U.199 Nn.2u5
197-) 7 1.437 1.639 TaTg N.?7Y Q.38 n.a7e N.285 T.0N0 n.nzé
1271 3 5.191 2.093 Tafaur 1.253 v Vend( T.561 0.567 1.000
1972 B 1.523 4,071 3,176 Tetid0o TahZn [ D.034 0,245 n.nrv
19¢5 i 5.4707 2.4ob 2.902 [ .954 1.433 8,480 H.767 N.179
1974 11 4,072 booi To o84 To3ny Qo410 M. 757 2.N14 0.428 n.nes
1975 12 3.316 5,125 S.dof T.57 % .9v&4 Jao5¢ 2.291 1.879 0,449
1970 432 3,054 LolZB I ) T.146 1.9 Vo (03 N.465 0. 781 1.139
19T 14 T.ern 7,008 2.8/(07 2al0f T.5C6 2.113 1.753 U.617 0,354
1YPE S H.704 Jad5N L.NbY 2,457 T.7v¢8 Y] 3.222 F.180 N.5s0
19¢7 1o T.023 N.4U2 L1125 2.014 T.069 T.YrS G.971 2.404 D.734
T3 07 i 4.79N Lo28e 2.0 1ot i.942 2.834 n.é612 32.N93
17201 14 2.0i18 5.030 1.9 T.7U3 Ja9bs £.3538 J.0650 0.344
19143 i9 2,491 2,482 1.277 N4z 1. ¥Y¢0 4on63 2.0N58 n.nig




Table 3.10. West of Scotland HADDOCK.
BRho values and regression analysis for the estimation of terminal F's.

YEAR/AGE 1 2 3 4 5 o v s 9

1906 1 0.077 0.412 0.253 1.390 0.965 0.254 I 0.000
1967 2 0.365 6.626 1.3z2 N.204 1.248 0.094 0.040 n.n4s
19648 3 0.417 3.621 2.433 1.005 N.7%1 1.271 T.146 i 0.742
1969 4 n.n18 1.009 2.274 3.131 1.100 0.264 2.676 0.992 2.839
1970 5 2.391 0,104 1.000 T.599 U.013 U.214 0.237 U.515 0.692
1971 6 1,157 2.3%9 1.27a 1.000 0.125 0.229 0.014 0.005% 1.959
1972 7 N.954 4.297 7.801 T.809 T.000 .053 0.113 0.034 0.0u0
1973 3 3,905 1.714 3.225 T.549 T1.522 .Ono 0.N2n 0.244 N.703
1974 9 2.109 S.i34 4.840 2.45: N.3%5 .40 1.000 D.115 1.943
1975 10 2.390 2.921 2.996 4,147 1.71065 0.27¢ 0.214 1.000 11.N33
1976 11 12.095 T.v12 3.822 3.470 1.920 (1.20b U.119 0.037 1.309
1977 12 Lot 4.574 2.%1¢ 3.077 1.604 0.4068 n.207 N.4R2 n.410
197 13 1.U46 1.220 1.057 3.6(0 2.755 U.oul n.902 1.022 0.626
1YY 4 1.403 3,485 3.547 n.7ruy 2.25% N, 850 N.606 2.544 0.591
1980 15 0.253 T.642 L.22¢ 7.0 J.301 o950 0.493 g.113 2.222
1981 16 n.nia 1.6063 I.970 1.614 2.053 0.015 N.539 0.n52 n.747
1982 17 D.o71 1.519 3154 2.0650 U504 .24 0.1>5 0.125
19635 18 3.002 2.003 4.0Y0 35.82¢ U.356 1.7604
FREDIC. I 27550, 50404, 12370, cidilJ. 7601, 832 . 55, 271, 307.
PREDIC. F n.859 n.501 n.774 n.v16 N.65% TohYh 1.593 3.433 1.758
COR.COEF. n.110 -N.147 NuZ0i Dbk 0.320 0.070 =0.153 U.192 0.058
SLOPE n.n7vz -N.049 n.ise G.159 0.na7 n.nos ~0.020 0.024 n.n30

INTERCEPT T.082 2.9Y38 T.7¢0 0.9>56 G3.774 U.3% 0.694 U.263 1.228

_95...



Table 3.1

YEAR/AGE T

19uv4 1
1965 2
1900 3
1967 4
1900 5
1969 6
1970 7
1971 3
1972 9
1973 10
1974 11
1975 12
1976 13
1977 14
197 15
1979 16
1980 17
1981 18
1962 19
1983 20
PREDIC. N
PREDIC. F
COR.CUEF.
SLOPE
INTERCEPT

. North Sea WHITING.
Rho values and regression analysis for the estimation of terminal F's.

0.772
1.046
2.635
N.345
n.265
0.032
T1.474
0.253
n.232
0.35%
n.132
N.147
q.143
0.0s9
N.454
N.140
n.133
0.076

-N.0v3

-N.487
-n.Qs5s
1.046

0.351
J.431
n.ovsé
J.145
0.311
n.197
0.204
1.9353
0.207
0.255
N.143
0,153
2.179
0.243%
N.ovs
0.067

300909,
0.v22

N.030
D307
0.275
D.oU4
N.971
T 007
Q.69
1.221
0.955
0.977
N.94%

0.317

0.3e7
H.1ro
7.5v0
0.755
1.300
0.716
1.647
2.11¢6
n.agr7
1.074

64667 .

0.30¢

0.20Z%
J.300U
0.382v
T.007
0.0%¢
J.o70
N.i192
1.290
N.853
U.975
N.249
J. 991
0.63Y
2.194
T.029
2,442
T.972

0.734

1.000
0.184
0.428
2.613
U.869
1.198
0.273
4.997
4,143
0.995
0.714
0.743

1.000
€(.190
1.104
7.104
1.624
n.627
n.185
6.106
0.281
1.055
n.203
0.255

- g -
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Table 3.12. West of Scotland WHITING.
Rho values and regression analysis for the estimation of
terminal F's.

YEAR/ASE 1 2 3 4 5 6 7
1905 1 N. 604 2.075 N.731 0.528 Nn.420 0.060 U.659
1900 2 0.219 1.970 2.219 n.951 N.726 . N.9068 0.382
1907 3 N.546 2,657 2701 0.702 D.769 U.6U6 0.748
1968 4 n.24% T.674 2,948 1.383 T.122 1.000 0.341
190v 5 .20 0.3779 T.065 1.307 1.718 4,176 1,000
1970 G 0.270 2,374 n.71s 0.791 0.982 1.082 4.022
1971 v .595 2.755 3,604 1.104 D.042 1.277 U.659
1972 " 1.5329 2.8574 3.251 2.551 1.481 l.722 0.858
1973 9 N.704 4,127 5.0105 3,102 3,485 T.947 2.006
1974 10 14400 1.676 3.191 2.199 1985 2.770 n.962
1975 1 D.Ys8 T.009 2.317¢ 0.90> 1.943 T.095 3.292
1970 12 1.01R 2.491 5.442 1.828 3.249 3.807 2.208
19¢¢ 13 2.hib 1.524 2.349 1.333 1.385 2.35U8 1.923
1908 14h 2,225 T.409 1.2 T.453 1.72% T.895 5.238
VRTY ) 1.408 3.951 3.440 T.582 T.7u6b T.451 2.175
1980 16 N.306 1.764 3.205 T.420 1.8¢60 3.152 31.356
1981 17 N.o53 D.5%4 1.345 T.004 T.051 1.1 1.042
1932 14 N.650 N.041 1.197 n.747 0.550 2.076 0.618
1985 19 1.4b4 1.501 2.82% 1,592 1.930 2.512 7.829

PREDIC, I 22291. 23537, 167115. 457317, 979Y. T340, 4197,

PREDIC. F 0.214 N.455 N.3874 0.859 1.0v8 Tabd5 3.015

COR.CUEF. 0,590 -3.230 D111 0,159 288 N.346 0.354

SLOPE 0.051 =iJ. 067 b.uzo 0.0240 0.0406 U. 007 U.473

INTERCEPY N.4385 2.402 2.29% 1.207 1.058 1.23% -1.151

- i
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stocks (A/C = Armstrong-Cook method).

Table 3.13 Comparison of results of VPA tuning methods for North Sea

Cod Haddock Whiting
Age | Rho A/C Rho A/C Rho A/C
F F Var, (F) F F Var, (F) F F Var. (F)

1 271 - - 41 - - 09 | - -

2 11.01} .93] 0.113 .99f 1.,08] 0.135 .93 ] .59] 0.194
3 |1.48}1.67] 0.181 1.37} 1.32} 0,059 .79 | 53] 0.027
4 10.75) .57] 0.026 1.18| 1,10} 0.057 .82 1 .52} 0.030
5 0,911 .87f 0,031 1.08] 1,00{ 0,088 .90 | .59{ 0.083
6 | 0.76| .70} 0,057 1.01} 1,10] 0,076 1.15 | .92] 0.169
7 10.691 .62] 0.047 1.46} 1,08] 0.095 1.44 | ,92] 0.440
8 0.8} = - .70 - - 1.52 | = -

9 jo.87} - - 98] =~ - 1.15§ = -
10 - - - - - - - - -
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Table 4,1 North Sea COD, Estimates of recruitment at age 1 and 2,

Age 1 Age 2

Year
Class 1) 2) -6 : -6

IYFS EGFS VPA number x 10 IYFS EGFS VPA number x 10

Iv Via Iv VIa

1968 4.9 76 2.3
1969 | 42.2 379 5.2 25,9 263 4,2
1970 | 98.3 429 8.7 34.5 312 6.8
1971 4,1 78 4.3 10.6 60 3.3
1972 | 38,0 154 6.9 9.5 104 5.5
1973 | 14.7 128 8.2 6.2 o2 6.1
1974 | 40.3 225 12.7 19.9 157 9.3
1975 7.9 109 T4 3.2 459 84 4,3
1976 | 36.7 6 818 375 9.8 29.3 1 249 252 6.9
1977 | 12.9 2 372 223 9.5 9.3 592 157 7.2
1978 9.9 2 265 233 14.6 14.8 697 158 11.2
1979 | 16.8 5 150 428 21.0 25.5 1411 300 16.1
1980 2.9 1 232 154 6.4 6.7 289 106 4.9
1981 9.2 3 234 290 26.6 21.23) 1 095 (179) (20.1)
1982 | 4.3 1sm | sy | e
1983 15.53)

1) International Young Fish Survey: Arithmetic mean number per hour trawling
per rectangle in the standard area .
(ICES C.M.1983/G:62)

2) English Groundfish Survey: Number per 100 hrs trawling
3) Preliminary figure
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Table 4.2 North Sea HADDOCK. Estimates of recruitment at age 1 and 2,

Year Age 1 Age 2
Class
1vrst)| Bors?) | VA mumber x1076| TYFs | moFs |  vpa number x 1076
v Via v VIa
1968 45 347 | 14
1969 28 470 | 18 32 148 9
1970 | 855 3200 | 245 299 1083 | 137
1971 | 740 2335 | 76 971 1306 | 44
1972 | 187 756 | 79 110 204 | 22
1973 | 1 072 2603 | 169 385 1047 | 77
1974 | 1 168 4607 | 438 670 1898 | 198
1975 | 177 387 | 36 84 | 3119 167 8
1976 | 162 | 6 634 554 | 23 108 | 3105 230 7
1977 | 385 |12 605 925 | 57 240 | 6 053 us | a2
1978 | 480 {29 691 | 1190 | 167 402 | 15 755 661 | 78
1979 | 896 |62 392 | 2174 | 399 675 | 43 835 1128 | 306
1980 | 268 |17 036 436 | 28 252 | 7955 230 | 23
1981 | 526 {31 501 829 | 83 3302’ 10 945 (412) | (54)
1982 | 30121 762 (743) | (56)
1983 | 989>

1) International Young Fish Survey: Aritmetic mean number per hour trawling
per rectangle in the standard area
(ICES C.M.1983/G:62)

2) English Groundfish Survey: Number per 100 hrs trawling

3) Preliminary figure




Table 4.3 North Sea WHITING.
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Estimates of recruitment at age 1 and 2.

Age 1 Age 2
Year
Class
IYFSl) EGFSz) VPA number x 10_6 IYFS EGFS VPA number x 10-6
Iv Via Iv Via
1968 7 126 16
1969 69 926 22 31 227 17
1970 274 1 408 31 190 598 23
1971 | 332 2 438 93 | 763 1 156 61
1972 |1 156 3 258 196 | 496 1632 147
1973 322 1 711 67 153 726 47
1974 | 893 3175 150 | 535 17461 110
1975 | 679 1799 51 | 219 | 6531 | 1043 34
1976 418 21 969 2 144 80 293 5 482 847 51
1977 513 24 632 1 814 110 183 7 441 1 109 T4
1978 457 20 019 1 994 79 391 15 040 1 077 59
1979 692 30 044 1 660 183 485 30 646 1 069 140
1980 227 26 603 694 39 232 7 928 391 28
1981 | 161 | 27 704| 759 30 | 149 {10855 | (384) (22)
1982 | 130 | 11 e3| (73 (30)
1983 | 397

1) 1International Young Fish Survey:

2) English Groundfish Survey:

3) Preliminary figure

Arithmetic mean number per hour trawling

per rectangle in the standard area

(ICES C,M.1983/G:62)

Number per 100 hrs trawling




Table 5.1 Nominal catch (in tomnes) of COD in Sub-area IV, 1974-83. (

Data for 1974-82 as officially reported to ICES)

Country 197k 1975 1976 1977 1978 1979 1980 1981 1982 1983x)
Belgium 10253 | 7566 | 7483 10346 17T 473 12576 9630 8 ThL 6 60k | 6 645
Denmark 5k 207 |46 3k | 53 277 L2 582 41 858 48 509 56 hok 6k 968 6L 648 . 50 436
Farog Islands 416 732 448 260 56 5 113 150 38 65 ; 81 |
France T 275 8 667 8 079 7511 1194k 12559 10 910 11 369 8399 | 6 31k

| {
German Dem. Rep. 132 223 69 21 75 8L 63 - - - f
Germany, Fed. Rep. 17 089 | 16 hST [ 2k L5 22 663 37 0k 20 B11 26 343 29 Th1 18 525 ; 20 246 |
Ireland - - 98 136 1Th ! 1 - - - - !
Netherlands 24 029 |23 263 | 21 835 29 903 48 817 33& 752 b5 LOO 51 281 36 490 | 31 590 |
Norwaya) 32k 1 528 1877 1 4ho 2 Tht 3575 ' L4 506 6 766 - 11 271 1 5 392
Poland 4750 | 2 991 2 961 381 | 115 1he ! 28 T 62 75
Spain 80 63 1 - i - - - - - -
| !
Sweden 2 071 900 597 36 ...b) 298 ; 293 321 453 ¢ 337 |
UK (England & Wales) 39 857 | 33 615 | 46 475 1 35 L2k | 59 127 sS4 923 : 49 951 59 856 / 5L 277 53 352
UK (Scotland) 39 887 | 37 308 | 39 597 | 34 406 | L1 984 L2 811 # 45 okl 53 921 | 57 308 57 860
USSR 2 66T | 6796 | 6 187 | - 17 7 | - - - -
. T 0
Total IV 203 037 I186 L53 [ 213 kh2 [185 118 ;261 boT 230 771 | 248 T22 . 287 012 | 258 102 232 328
Total IVa 64 152 « 58 343 | 68 352 ; 55 623 | 43 357 41 118 1 48 W67 55 109 | 60 02k 56 713
Total IVb 114 087 10T 227 | 126 218 1100 191 | 164 388 14T 313 " 161 767 | 19k 283 A 365 167 Lok
f t + : -+ i
Total IVe 24 798 ; 20 883 | 18 872 | 29 30k ! 53 682 b2 3k0 38 4BBI 37 620 26 713 8 191
x)Provisional
a)

b)Included in Division IIla

Figures from Norway do not include cod caught in Rec. 2 fisheries

- ¢ -



Tahle 9-2- VIRTUAL POPULATION ANALYSIS

NORTH SEA COD (FISHING AREA 1IV)

CATCH IN NUMBERS UNIT: THOUSANDS
1974 1975 1976 1977 1978 1979 1980 1981 1v982 1983
1 14677 30305 62338 60267 28358 36314 55522 21829 64659 28193
2 55431 48051 93083 . 43281 156890 86741 942384 187169 57307 305022
3 10716 18232 17584 23082 14231 39700 29942 27318 51770 25680
4 14869 46220 6608 4307 8469 3596 9702 7627 6424 9443
5 4392 6484 1539 2190 2584 3061 1523 3777 2939 2705
6 920 1732 2439 675 961 660 1037 757 1662 1053
7 417 377 770 926 371 342 384 546 321 424
8 373 149 98 307 304 113 159 136 197 18
Q 31R 180 49 223 131 127 69 62 62 54
10 75 80 49 20 32 34 4o 33 24 8
11+ 179 53 29 21 38 18 23 22 23 9

TOTAL 102367 109863 128536 140359 212729. 170706 192691 249270 185588 172709

Table2:3:. VIRTUAL POPULATION ANALYSIS
NORTH SEA COD (FISHING AREA IV)

MEAN WEIGHT AT AGE OF THE STOCK UNIT: KILOGRAM

1974 1975 1976 1977 1978 1979 19380 1981 19%2 1983

0.504 0.373 0.373 0.306 0.369 0.302 0.534 0.0642 U.592 0.041
1.032 0.871 1.000 0.9n5 0.744 0.836 N.974 1.891 0.939 0.949
2.213 2.310 2.372 2.09 1.919 2.369 1.972 2.052 1.850 1.639
4.152 4.162 4.328 4.412 4.130 4.475 4,512 4.275 4,491 4.163
6.242 6.2382 6.572 6.639 6,425 0.678 6.295 6.867 6.795 6.322
8.341 R.434 3.560 B.750 8.615 R.657 9.0384 .787 8.914 8. 830
9.3878 9.801 10.07y 9.980 9.578 10.672 9.683 9.843 10.622 10.519
10.762  10.320 11.017 10.897 10.757 11.460 11.736 11.387. 12.437 12.347
12.226 11.933 12.690 12.00s 12.153 13,017 12.666 13.097 .13.242 13.241
12,413 12.671 13.912 12.830 12.560 13.849Y 13.866 14.131 12.944 12.477
13,629 13.641 14,452 13.814 135.830 15.849 15.972 15.630 14.302 13.537

Y
DOXINO U NN -

-
+

-y -



Table_5-4. VIRTUAL POPULATION ARALYSIS

NORTH SEA COD (FISHING AREA IV)

FLSHING MORTALITY COEFFICIENT UNIT: Year-i NATURAL MORTALITY COEFFICIENT = (.20
1974 1975 1976 1977 19738 1979 1980 1931 1982 1983 1978-83
1 0.13 0.16 0.07 0.19 0.15 0.9 0.15 0.17 0.28 0.27 0.20
2 0.87 0. 34 1.03 0.93 1.192 0.v2 .04 1.12 0.89 1.01 1.02
3 .71 Nn.81 0.389 0.80 0.93 1.02 1.00 1.05 1.21 1.48 1.1
4 0.70 0.69 n. 380 0.56 0.30 N.04 0.75 n.77 0.77 0.75 0.75
5 0.71 0.73 0.61 U.6% 0.95 0.77 0.62 0.76 0.380 0.91 0.80
6 0.59 n.é63 0.77 0.57 0.75 0.59 0.65 0.74 0.95 0.76 0.74
7 U.83 0.52 0.76 U.78 0.72 0.66 0. 80 0.89 0.84 0.69 0.78
3 0.71 0.82 n.2s4 0.380 0.83 0.50 0.76 .88 1.00 0.89 0.81
9 1.00 0.95 0.72 1.346 1.00 0.81 .67 0.77 1.49 0.87 0.94
10 0.75 N.75 0.75 0.75 0.75 n.&n 0. 80 0.80 0.80 0.80 0.79
T+ 0.75 0.75 0.75 0.75 0.75 0.60 U.30 0.30 0.00 0.30 0.79
¢ 3- 3 0.71 0.72 N.638 g.70 0.83 0.70 0.77 0. 85 0.93 0.91

_gv-



Tahle 3-5:

VIRTUAL POPULATIUN ANALYSIS

NORTH SEA COD (FISHIMG AREA IV)

STOCK SIZE IN NUMBERS

BIOMASS TOTALS

- i - —

UNIT:

ALL VALUES ARE GIVEN FOR

1

2

3

4

>

15

7

3

9

10

11+
TOTAL NO
SPS HO
TCT.BIOM
SPS BIOM

1974

123476
1040069
22994
32207
9458
2255
307
797
547
155
300

302134

44310
4648101
200406

1975

224839
91958
35833

9258
13091
3822
1nz3
289
319
165
10%

3807108

37814
420147
171138

UNIT: THOUSANDS

TONNES
1 JANUARY
1976

109119
156779
32477
13084
3311
4935
1582
500
104
101

60

322551

35071
422712
149242

S A19T?

374590
83710
45677
10935

4321
1699
1865
608
321
41
167

524433

34064
412945
131141

1978

222972
252422
25615
16818
5093
1990
7387
701
224

0b

78

526772

39400
458331
129636

1979

232767
157001
67492
8310
6213
1609
772
313
249

67

36

474834

39246
470641
133301

1930

427862
157872
51352
19984
35 8Y
2360
2/¢
327
155

91

45

604364

43165
632533
144659

1981

153583
300279
45519
15434
7705
157¢
1NNé
253
126

65

44

5255¥9

46284
6N8323
152136

1982

289980
106050
79835
13010
5433
2939
615
357

86

47

45

498308

43719
554770
149944

1983 19384

130872 xskntentx
179279 81795
25328 53460

19504 6677
4921 7543
2155 1622

928 825

218 381

T™m 73

16 35

18 12
373640
38274
458421
133317

1974-80

2453803
143402
40206
15799
6584
2667
1080
505
274

98

124

_917_



- 47 -

Tabls 5.6.

TIST OF ItPUT VARIABLES FOR THE ICES PREDICTION PROGRAIL
HORTH SEA €O
FIRST YSAb: 1984
LASY  YRAT @ 1936
YFAR ROCRUITHENT
thotsands
1904 214000,
1945 214N00.
19806 2714000,
. 2
1) MATURITY WEIGHT I
AGE Srecx SIZE F AT AGE 1 ULIVE 1 HF CATCH
thousands
1 2160001 D.220 a.24u n.uan 0.550
2 179549 T n.2n 0.95N0 n,723y
5 53461, 1.220 i1.21 g.250 1 .97
4 ol N.hen a.2n N.620 Lo3400
> (abh 5.l oeuh n.2u Jesol Y2
& Tar2.n (AP ] n.2n TLnn B.az
7 3251 . sold 0.2 1L 000 [ )
2 341,09 a.49yN0 n.29 T.000 11.692
9 75000 1,051 .24 1.000 12,9105
1N 5.0 n.a270 n.2n 1.000 14,20
11+ 1240 O.ofh .20 1000 V4,12 ¢

1) Average F 1978-83 rescaled to F__ = F.,
av ©)
2) Mean values 1978-83.

2
whkIGHT I

THE STOCK

N.540
N9y
1,975
4,24
b.Y646
. 823
1153
11.09¢
12,9058
1720200
14,127



Table 5.7

Management options: COD in Sub-area IV.

ASSUMPTION 1:

F =F

83

84
1984 Management 1985 1986
. option

Stock | Spawn. F JTotal| for 1985 Stock| Spawn, 7 Total Stock Spawn.
biomasd stock (3-8 )] 1and- | biom.|stock (3-8)| land- | biomass stock
biom. H.C. ings biom. H.C. ings biom.

F0.1 407 100 0.13 38 650 191

415 119 0.91 196 Fma.x 0.20 57 618 177
Fg5 = 0 0 0 714 219

Fg5=0.6 Fgy 0.55 132 495 124

Fg5=0.8 Fgy 0.73 | 162 446 104

Fg5=Fay 0.91 188 406 86

Fg5=1.2Fg, | 1.10 | 209 373 72

Fog5=1.4 Fgy 1.28 | 228 345 61

Weights in '000 tonnes.
Stock biomass = fish of age

1 and older.

Spawning stock biomass based on ogive.

Exploitation pattern 1984-85 based on 1978-83 average.

F values relate to human consumption fishery (landings + discards) only.

- gy -



1984 TAC taken.

Iable 5.8 MNanagement options: COD in Sub-area IV. ASSUMPTION 2:
1984 Management 1985 1986
option
Stock | Spawn, F | Total for 1985 Stock| Spawn., F Total Stock Spawn.
biomasg stock (3-8 )| 1ana- | btiom.| stock (3-8)| land- | biomass stock
biom. | g o ings biom. | g . ings biom,

FO 1 376 85 0.13 34 614 166
——

415 119 1.07 215 Fmax 0.20 52 584 154
—_—
F85 0 0 0 671 190
Fys = 0.6F84 0.64 134 449 99
——
F85= O.BF84 0.86 164 401 80
_—
FBE = F84 1.07 188 364 65
—_—
F85 = 1.2F84 1.28 207 334 53
—_—
FB5= 1'4F84\ 1.50 224 309 43

Weights in '000 tonnes,

Stock biomass = figh at age 1 and older.

Spawning stock biomass based on ogive.
85 based on 1978-83 average.
onsumption fishery (landings and discards) only.

Exploitation pattern 1984~
F values relate to human c

- 67 -



Table 6.1 Nominal catch (in tonnes) of COD in Division VIa, 1974-83.

(Data for 1974-82 as officially reported to ICES)

Country 197k 1975 1976 | 1977 1978 1979 ; 1980 1981 E 1982 1983X)
. i
Belgium 17k L9 71 - - L 57 30 : 35 21
Denmark - 7 - - - - 27&) - E 3! -
Farpe Islands 13 3 39 3 - ko 3 - 1 2 -
France 3 678 3 546 5 611 3 583 L 499 4 590 5 495 7 601 E 7 160 | 8 T60
German Dem. Rep. - 2 - - - - - - | - ! -
Germany, Fed. Rep. 6 12 1 3 31 Lo 1 21 ; 8 ? 421
Ireland 883 114 1 341 984 1214 2 237 2 331 2 725 | 3527 l 2 616
Netherlands 5 5 1 5 3 20 1 - { - i -
Norway 14 17 22 29 Lo 32 48 40 g 238 l 27k
Poland 175 68 18 - - - - - ; . ; -
Spain 137 180 15 202 1082} - - - ! - 1 -
Sweden - - - - - - - - : 1 i -
U.K. (England & Wales) 2 he7 2 217 2 Th2 2 L3k 2 082 2 348 2302 | 3 187 + 2 948 | 1 068
U.K. (Scotland) 6084 | 5806 | Thr5 | 5513 | 5539 | 6929 | 7603 [10339 T 969 | 8815
U.K. (Northern Ireland) 3 3 13 5 5 2 2 ! 7' 33 ; 30
USSR 13 107 16 - - - - - - b -
iTotal Via 13 652 | 13 163 |17 405 |12 619 | 13 521 |16 2k2 | 17 870 23 950 21 92k f 22 005
X)Pjt'ovisional

a)Includes IVb

_og_



Table 6.2. VIRTUAL POPULATION AWALYSIS

COD IN FISHING AREA VIA (Mw. COAST OF SCOYLAND, N. IRELAND)

CATCH IN NUMBEKS UNIT: THOUSANDS

1974 1975 1976 1977 1973 1979 1980 1981 1982 1983

a1 727 1260 19838 1179 6080 846 1206 447 1829 2411

2 1841 2043 4753 1183 1792 1500 3250 6947 1664 4612

3 752 1217 1362 1497 1035 2150 1997 3232 3202 1150

4 KT4 5N6 585 590 /28 666 794 917 1186 1450

5 235 269 255 245 269 340 190 189 306 473

6 53 60 185 81 96 140 78 31 112 150

/ 52 11 5% 49 49 34 2y 13 20 37

3+ 22 19 18 13 sn 38 9 6 12 19

TOTAL 4556 5345 92114 4837 4099 5714 7552 1ir87 8391 10302
Table_6.3. VIRTUAL POPULATION ANALYSIS

COD IM FISHING AREA VIA (NW. COAST OF SCOVLAND, N. IRELAND)

MEAN WEIGHT AT AGE OF THE STOCK UNIT: KILOGRAM

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983
1 N. 606 0.6n6 0.606 N.600 0.606 a.721 O.627 N.544 0.708 0.579
2 1.372 1.372 1.372 1.372 1.372 1.412 1.335 1.163 1.508 1.254
3 2.9388 2.9338 2.9388 2.988 2.988 2.85%8 3.0n8 2.5830 2.707 2.994
4 5.052 5.052 5.052 5.052 5.052 4.902 5.23Yy 4.930 4.808 4.370
5 6.573 6.573 6.573 6.575% 6.573 v, 659 7.433 7.431 6.1¢7 6.3500
5 7.966 7.966 7.966 7.960 7.966 7.8324 8.319 9.307 r.277 &.115
4 8.807 8.807 3.807 8,807 8.81)7 9.150 9.262 10,235 9.055 8.105
3+ 9.664 9.664 9.664 9.664 Y.664 10,03y 9.595 11.055 10.502 1n.993

_-[g...



Table8:4 VIRTUAL POPULATION ANALYSIS

COD IN FISHING AREA VIA (NW. COAST OF SCOTLAMND, N. IRELAND)

FISHING MORTALITY COFFFICIENT UNIT: Year-1i NMATURAL MORTALITY COEFFICIENT = 0.20
1974 1975 1976 1977 1978 1979 1980 1951 1982 1983 1978-83
i 0.1 0.12 0.35 0.14 0.n8 a.n7 N.0v n.ng 0.nR 0.13 0.Nn9
2 0.46 0.46 n.s1 U.30 0.33 N.20 U. 38 0.64 0.47 0.29 0.40
3 0.45 n.63 N.64 N.66 0.61 nN.85 0. 66 0.32 0.7n 0.7n 0.72
4 [Vars N.63 0.73 .65 .31 108 0.94 0.74 0.5 u.31 u.87
5 o.7n n.57 n.76 0.79 N.79 1.23 T.14 n.60 0.77 1.06 0.93
6 1215 n.3s 1.04 0.59 D.36 1.23 1.13 0.56 0.90 0.87 0.93
7 0.7n n.80 N. 30 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
g+ 0.70 0.80 0.30 0.90 0.90 0.9} 0.9u 0.90 0.v0 0.90 0.90
¢ 3- 4)u 0.61 n.63 n.69 N.66 Nn.71 N.97 0.80 n.7y n.77v 0.76
Tahle_6‘5' VIRTUAL POPULATION ANALYSIS

COD IN FISHING AREA VIA (NW. COAST OF SCOTLAND, N. IRELAND)

STOCK SIZE IN NUMBERS UNIT: THOUSANDS

3I0MASS TOTALS UNIT: TONNES

ALL VYALUES ARE GIVEM FOR 1 JANUARY

1974 1975 1976 1977 1978 1979 1930 1981 1932 1983 1984 1974-80

1 3207 12747 7439 werr 94 85 14621 20985 6435 26586 TOTDNwersrferten 11896

2 5478 6064 9300 4305 6942 7152 11215 16093 4305 20117 11010 7208

3 2274 2835 3133 3373 2463 4074 4507 6265 6966 2492 12324 3238

4 1704 118s 1233 1346 1428 1091 1420 1905 2249 2844 1013 1354

5 508 673 520 487 576 520 3n2 450 42 785 1036 512

6 84 206 310 198 1381 214 125 79 2U5 231 223 188

7 113 22 115 90 20N 62 51 33 37 68 9¢ 77

3+ 48 38 30 24 55 70 1o 11 22 35 34 41
TOTAL NO 18436 23772 22086 19607 21219 27814 38622 31277 41671 42721
SPS NO 3460 3434 3670 3715 3470 3922 4U5Y 5475 6501 4910

TOT.BIOM 35707 37132 40102 34530 36372 44001) 53675 55945 62972 62591
SPS BIOM 16701 16182 17463 16907 16578 17075 17424 21903 26013 22722

- 26 -



Table 6.6.

VIA Cub

FIRST YREAl: 1934
LAST  YEAR:D 1vgo

- 53 =

2)

YFEAG HECPJUITAENT
tinusands
1954 12590,
1955 12540,
1936 r250n,
1) CaTURTEY  GETomy IR
AGE STOCK SIZE F AT Ak N VGIVE THE CATCH
tncusands Ty
il aonyn n.2n a.000 A
2 I. bty e Dot 1.34Y
M Tewsn .00 Deban 2.9y
4 Jawo ) V.2 theout 4892
F Toota L T.a0n 6. 770
) e oot .2 ) Tarui 547145
/ .50 0N .20 TL0 Y20
O+ Joase Y] arian T.528
1) Average F 1978-83 rescaled to Fév = FB3

2) Mean values 1978-83.

Wkl
ThE

2)
el Ih
STuCh

Noan
T34y
2.yNy
bLou92
6,776
S.155
D.2ne
10,5238




ASSUMPTION 1:

¥ =F

83

Table 6.7 Management options: COD in Division VIa. 84
1984 Management 1985 1986
option

Stock Spawn. F | Total for 1985 Stock| Spawn. F Total Stock Spawn.
biomasg stock ( 3-4| 1ana- biom.| stock (3-4)| land- | biomass stock
biom, g.c. |ings biom. H.C. ings biom.

Fo.1 70 37 0.17 8 92 58

T4 33 0.76 29 ¥ 0.30 14 84 51

FBS 0 0 0 103 67

F85= O.6F84 0.45 20 76 44

F85= O.BF84 0.60 25 69 39

FBB F84 0.76 29 63 34

F85=1.2 F84 0.91 33 58 29

F85= 1.4F84 1.06 36 53 26

Weights in 000 tonnes.

Stock biomass = fish at age 1 and older.
Spawning stock biomass based on ogive.

Exploitation pattern 1984-85 based on 1978-83 average.
P values relate to human consumption fikhery (landings and discards) only.

- $G -



Table 6.8 Management options: COD in Division VIa. ASSUMPTION 2: 1984 TAC taken.

1984 Managemeﬁt 1985 1986
) option
Stock Spawn. F | Total for 1985 Stock| Spawn. F Total Stock Spawn.
biomasd stock (3-4)| Land- | biom.|stock (3-4)| land- | biomass stock
biom. H.C. |ings biom. H.C. ings biom.
Foq 77 43 0.17 9 98 64
T4 33 0.60 | 24.5| F 0.40 16 90 56
Fge= 0 0 0 111 75
£
F85=0.6 F84 0.35 18 86 53
Fg5=0.8 Fg 0.48 23 80 48
Pg5 = Pgy 0.60 27 74 43
Fg5 =1.2Fg, 0.72 31 68 38
Fo5 =1.4Tgy 0.84 | 35 64 34

Weights in '000 tonnes.

Stock biomass = fish at age 1 and older.

Spawning stock biomass based on ogive.

Exploitation pattern 1984-85 based on 1978-83 average.

F values relate to human consumption fishery (landings and discards) only.

_gg_



Table T.1.

(Data for 1974-82 as officially reported to ICES)

Nominal catch (in tonnes) of COD in Division VIb, 197L-83.

Country 197 1975 ; 1976 | 1977 ‘ 1978 ‘ 1979 1980 1981 1982 | 1983
’ |

Belgium - - 1 - - - - . -
Denmark ; ; T . -
Faroe Islands 5 3 22 Lo 10 ; 92 i 75 E 2 { 7 87
France 128 b k4 3 1 E 2 é 10 L 3 27 27
Germany, Fed. Rep. - - - - - j 111 1 136 uh3 ! + .2
Ireland - - - - 3 ? - - - - -
Norway 3 - 8 3 69 L 80 o ? 51| uee
Spain - - - . .a) .- % - 33 - ? - -
U.K. (England & Wales) - 28 7 89 285 ‘ 129 1 67 i 3 163
U.K. (Scotland) 39 98 61 33 38L 198 370 w3 b st 35
USSR - 110 | 1 398 - - - - - - -
Total 115 2k3 |1 571 168 752 670 696 793 | 315 : TTh |
x)Provisioneul
a)

Included in Division VIa

_95_



(Data for 197L4-82

Table 8.1. Nominal catch (in tomnes) of COD in Divisions VIId and VIIe, 197L-83.
as officially reported to ICES)

Country 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981 | 1982 | 1983%)
Belgium 67 59 65 53 L35 699 163 363 293 389
Denmark - | 2718 | 1506 | 1120 2 160 | 2 052 660%)| - - -
France 3099 (2143 | 1646 | 5185 | 8 okk | 4 848 | L 001 |4 486 | 3349 |3 011
Netherlands Ly + 2 1 + - - 4 1 -
Poland 6 - - - - - - - - -
U.K. (England & Wales) 260 159 142 581 65L 485 365 428 568 6h1
U.X. (Scotland) - - - - - + - - - -
USSR - 3, N - - - - - - -
; i ‘
Total VIId,e 3 436 5 082 f 335! 6 9»05 112937 8 08k 5189 | 5281 . 4211 | L4 ol

x)

Provisional

a)Includes Divisions VIIb, c

- LG -



Table 8.2. Nominal catch (in tonnes) of COD in Divisions VIIb, c and VIIg-k, 1974-83.
(Data for 19T4-82 as officially reported to ICES)

Country 1974 1975 1976 1977 1978 1979 1580 1981 1982 1983x>
Belgium 167 116 159 85 52 51 110 198 97 112
Denmark - - - - - 18 ...b) - - -
France 2302 [ 2877 | 3196 | 1972 | 2192 |2 918 | 4 475 |6 803 | 5 o1 |L 381
Germany, Fed. Rep. - - - - 3a) - T - - -
Ireland 283 Lk 506 315 323 552 | 1028 |15k | 1906 9h5¢>
Netherlands 9 5k 46 291 279 - 5 - + -
Norway - 1 - + - - - - - -
Poland 39 19 4o 6 - 2 - - - -
Spain 232 588 | 1 140 51 11 - 17 37 - -
U.K. (England & Wales) 26 73 Lb 33 28 33 83 288 k19 85
U.X. (Scotland) - - - - 2 1 12 + - -
USSR T2 134 203 - - - - - - -
Total VIIb, ¢, gk 3130} 4336 5234 | 2753|2890 [3575] 5737 {8868 | 7 463 |5 523

X P
)Prov151onal

) Catch in Division VITg only

b)Included in Division VIIe
) atoh in Divisions VIIb,c only.
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Table 9.1. Nominal catch (in tonnes) of HADDOCK in Sub-area IV, 1974-83.
(Data for 1974-B2 as officially reported to ICES)

Country 1974 1975 1976 § 1977 1978 : 1979 1980 1981 1982 1983x)
! Belgium 1137 2208 2 166, 2 293 1295 732 1 41k 1217 966 947
j Denmark Lh 3k2| 32 93c| U6 899! 20 069 8 093§ 8248 12928 13 198 | 32 159 | 32 T70
{ Faroe Islands 435 267 183 385 12! 7 et 16 6 43
i France ko0, L6k| 55000 691k 5 122! 7208 7hkor| 11 966| 15 988 | 11 557
German Dem. Rep. 8 4l 20 8i 37} 12 36 - - -
Germany, Fed. Rep. 3 478 2 396 3 433 3 7h 2 589 I 2 skg 2 354 3 387 L 510 3 503
Ireland - - 31 53{ 101 | - - - - -
Netherlands 3 035 1 901 1 728 1598 857 | 955 1 557 2 279 1 021 1 163
Norwaya) 32k 331 367 37k 609 ' 968 1191 2 283 2 853 2 525
Poland 3 001 1 485 1155 485 62 . 106 59 31 317 150
Spain 210 - - - - - I - - -
Sweden?) 3 098 2 083 2 k455 113 4 907 1 165 1 301 1 87k 1 020
U.X. (England & Wales)| 10 7981 11 499{ 17 238! 17 167! 12 200 - 10 778 | 12 195 | 14k S5TO ! 16 403 | 15 097
U.K. (Scotland) T1 679 64 6861 80 576! 89 L65! 58 LO6 : Sk 119 | 6L 058 | 82 798 { 107 773 | 99 472
USSR b2 234! Lo 6861 Le 852 8 010 5k 18 - - - -
Total IV 187 799} 174 163§ 20k 603 | 150 678 | 89 437 86 603 | 104 391 | 133 076 | 183 870 |168 2L7
Total IVa 122 977| 110 8481 138 591 | 116 577 | 57 886 51 Th1 | 6L 886 | 82 996 | 109 306 | 97 727
Total IVb 63 695| 62 7611 65 594 I 3h 030! 31 bsT f 3k 361 i 39 072 | b9 197 | Th 288 | 70 386
Total IVc 1127 554 | 118 | 71 9l 501 433 833 276 13k
WG total catche) 307 689 | k01 053 i33u 888 5219 953 | 170 80k | 140 635 218 92k | 207 91k |227 T71 |23 The
x) . .
Provisional

a)Figures from Norway do not include haddock caught in Rec. 2 fisheries. TFor 197L Rec. 2_fisheries were officially
reported but have been deducted in the figures given here to make a consistent data series.

da)

b)197h includes Division IIIa. C)Includes discards. Included in Division IIIa.
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Table 2.2.

VIRTUAL POPULATION ANALYSIS

NORTH SEA HADDOCK (FISHING AREA 1V)

CATCH IN

-
DL XN UunPWNV=O

-
-
+

NUMBERS

1974

601454
1213968
174438
320841
53159
1854
1320
10583
237
Co22
32
3

UNIT:

1975

44913
2097418
6322852
57623
106044
15315
953
599
2625
255

61

18

TOTAL 2383896 2958681

Table_g;z

THOUSANDS
19706 1977
167010 115080
107563 250416
1045329 103734
2006721 576518
9624 39348
30523 3949
4786 6000
187 1130
67 115
642 24
52 163
3 3
1632547 8964 R6

VIRTUAL POPULATION ANALYSI

NORTH SEA HADDOCK (FISHING AREA 1IV)

MEAN WEIGHT AT AGE OF THE STOCK

Jy
DU NOULPUWN=D

11+

1974

n.n24
0.1238
N.226
N.343
n.548
0.890
n.895
0.953
1.512
2.35M
2.507
4,148

1975

0.n20
n.101
n.241
0.356
0.450
0.680
1.245
1.124
1.N93
1.724
2.219
2.856

1976

N.013
0.125
N.224
0.400
n.5n9
0.580
N.&93
1.876
1.746
1.235
2.330
2.527

UNIT

1977

0.019
0.7108
n.240
U.3406
0.599
0.0609
0.753
1.096
1.708
1.973
T.604
3.190

1978

2389807
458727
141915

26439

109212

5583
1136
1911
336
112
24
ob

1979

96N0Y2
3438597
193797
39750
7131
26908
2136
249
451
136
52
23

1040366 1584322

KILOGRAM
1978 1979
0.010 0.00v
0.143 0.1094
0.250 N.290
0.415 0.441
0.444 n.635
0.6Y5 0.658
0.709 0.927
0.924 1.109
1.301 1.164
1.514 1.450
1.913 2.636
1.800 1.62%

1930

33¥8200
726409
221523
70544
10117
1826
B224
601
123
132

71

38

1527862

19380

0.012
0.097
n.282
0.436
0.728
0.9738
N.949
1.385
1.58Y
1.724
1.710
2.790

1931

683754
1641833
408901
140766
143892
13835
342
26031
127

67

22

42

1400212

1931

n.nne
0.072
n.259
0.477
n.755
1.109
1.364
1.205
1.564
1.733
1.532
1.887

19382

355133
297376
32207
287151
41145
3160
659
187
245

21
78
23

1068155

1982

0.012
0.095
0.289
0.400
N.799
1.126
1.333
1.3513
1.536
1.9s4
2.3885
1.640

19383

685230
229031
238103
79279
128610
19136
2215

465

57

337

74

8

1382545

1983

n.n21
0.101
0.279
0.431
n.en7
0.855
1.127
1.005
1.609
1.215
1.4 83
2.067
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Table9.4. YIRTUAL POPULATIOMN AKALYSIS

MORTH SEA HADDOCK (FISHIMNG AREA IV)

FISHING MORTALITY COEFFICIENT UNIT: Year=-i NATURAL MORTALITY COEFFICIENT = (.20
1974 1975 1976 1977 1978 1979 1980 1981 1962 1983 1978~83
o] 0.11 n.10 n.2a4 0.11 n.2n N.33 0.59 n.se N.36 0.19 0.37
1 u.71 .69 N.64 .68 U.78 0.59 U.bo U. b4 0.50 U.41 0.50
2 1.03 1.07 0.91 P.12 T.11 n.yv¢ 0.75 0.50 .50 0.99 0.80
5 Q.99 1.30 1.414 .00 1,17 1.18 1.2¢ .92 0.382 T.38 1.1
4 .03 1.12 n.7y 1T.206 .11 Tl 1.20 n.9v n.r7 1.18 1.N06
5 .62 1.00 1.29 H.Ys 1.12 0.95 T.7u N.r3 o556 1.08 0.92
6 0.487 n.78 1.07 1.M (1. 84 1.00 N.yn Nn.62 ND.od4 1.01 U.84
14 1,17 1.41 0. 34 U, 82 1.15 .41 0.9U 0.85 0.35 1.46 .94
& 0.43 1.13 n.5e n.36 n.rs n.y7v 0.37 N.4v Nas9 0.70 0.69
2 0.16 1.22 1.11 0.40 U.r? 0.66 1.60 0.25 0.13 U.98 V.74
1N 0.90 n.9on .oy 0.90 0.90 n.yn 0.0 n.9n 0.9n 0.9n 0.90
Ti+ U.99 .90 .90 u.9u 0.9n 0.90 U.9U .90 0.v0 0.90 U.90
« 2= 7)U N.95 1.11 n.97 1.04 .03 N.va4 1.7 n.7zs 0.069 1.18

- 19 -



Table 9-5- YIRTUAL POPULATION ANALYSIS

NORTH SEA HADDUCK (FISHING AREA IV)

STOCK SIZF IN MNUMBERS

3I0MASS TOTALS UMIT:

ALL YALUES ARE GIVEN FOR
1974 1975

n 622385% 521910
1 2602835 4006577
2 293832 1047171
3 562954 85619
2 8Y 750 1704715
5 4337 2625%
&
4
R

24 80 1911

10576 555

739 4192

v 101 392
1n 59 112
T+ 15 23

TOTAL HO 9R62597 6465444
SkES 1) 621984 0622651
TOT.RIOM 816350 862033
SPS BIJT 227%46 199672

UNIT: THOUSANDS
TORMNES
1 JANUARY

1976 1977 1978 1979 YR80 1981 1932
859910 1250160 1772137 3703528 950818 1765212 1297322
346801 S55/¢71) 924085 11389964 21¢378¢ 436070 3826747

1893214 160917 229699 247946 261367 1128482 229831
295510 023853 44044 62149 TUsI14 2540614 557023

19120 59369 1764382 11344 15655 26040 83195
454061 73 15079 47600 2900 3854 8078
7E87 1n2716 2277 2604 15040 307 1517
715 22Ny 5053 185 1105 499U 355
A 417 (96 789 433 3o 1742
11us oy 2338 3u7 245 2438 189
95 29y 44 95 130 40 143

> 5 " 42 ’u 44 42

3514992 2680368 3167932 5373241 3935732 3620804 3N037484
89021)s 573485 287583 228%¢r 345599 579098 S601/s87
649374 390923 320013 318070 495022 493274 493815
264270 213185 116302 9438Y6 129103 209565 276654

1933

1984

S4TINDN 44 perkede 44
743249 3unNu9vns

412096
114516
z{nenn
313531
3786
653
124
535
136

15

5926139
430241
486857
210074

4030338
125745
237n6
50265
8704
1131
124

51

179

SU

1974-81

2141192
1609311
721704
254682
71022
18910
5536
5786
989

347

109

46

- 29 -



Tgble 9.6.

North Sea HADDOCK.

Input for catch prediction.

Stock H.C. landings 1983 Discards 1983 Ind. landings 1983 Total £ Reference Period: 1978 - 1983
s e | w103| 5 ke | F | wxo-?| 7 ke) | F | w107 [T (kg) | F 1983 H:C. catch Discards Ind. catch
F W |Prop. w F W
ret.
0 .012 - - - (149252 | .067 f.041 | 535978 | .009 | .146 .187 .010 - |o.000{ .o57 -36L | .o10
1 .00 5065 | .218 [ .on1) 84 356 | .187 |.151 | 138 612 | .og1 .248 410 .298 .2980.051| .154 .248 | .038
2 | -5 96605 | .350 | .402126 661 | .237 |.527 | 14826 | .18 | .062 990 .885 .362[0.456| .216 .069 | .176
3 448 158 250 | .455 |[1.014| 15 794 | .347 |.275 5235 | .424 | .o91 1.380 | 1.267 .489(0.857] .269 063 | .323
4 | -861 119277 | .65 |1.094] 7035 | .475 |.065 2298 | .575 | .o21 1.180 | 1.227 -678[0.962] .366 045 | .553
5 | .904 [18426 | .861 |1.040 708 | .711 [.040 2] .957 | .oo00 1.08 1.085 .919[0.992| .s11 024 | .696
6 |1.067 2111 |1.242 | .963 104 | .792 |.047 1.01 1.002 | 1.077[0.977] .538 003 | .927
7 |1.1e7 465 [1.005 |1.46 1.46 1.127 | 1.167|1.000 001 | .644
8 [1.461 57 |1.609 | .70 .70 .834 | 1.461[1.000
9 [1.653 337 |1.215 | .98 .98 .892 | 1.653/1.000
10 [2.027 74 [1.483 } .90 .90 1.084 [ 2.027/1.000
11+ [1.969 8 13.476 | .90 .90 1.084 | 2.204{1.000
Height 157 531 65 179 16 032
1984 = 2 543 x 108
Recruitment R 1985 = 2 543 x 10°
" 1986 = 2 545 x 20°

- ¢9 -



Table 9.7 Management options: HADDOCK in the North Sea. ASSUMPTION 1: F84=FB3

1984 1985 1986

Spawning F Total | Management Spawning| F Total | H.C. Indust. Spawning

Stock [stock 7 (2-6) | Land~| Option for Stock | stock 1) | (2-6) | land- | land- |land- |Discards| Stock | stock
Biom. |biomass H.C. |ings 1985 Biom. [ biomass | H.C. | ings | ings [ings Biom. | biom. 1

571 240 1.093 1552) 1‘*85=o Fe4 664 490 0 36 0 36 0 1021 845

Fes = 0.2Fg, .219| 86 52 34 35 904 729

F85 = O.Bf84 <547 147 115 32 79 763 588

F85 = l.OF84 . 1.093| 217 188 29 137 594 420

F85 = 1.5F84 " 1.640; 260 234 26 179 481 308

F85 = 2.OF84 2.186[ 289 265 24 211 404 232

Weights in '000 tonnes.
= fish of age 0 and older.

Stock biomass

Spawning stock biomass = fish at age 2 and older.

Exploitation pattern 1984-85 based on 1978-83 average.

T values relate to human consumption fishery (1andings and

1) Using knife-edge age at first maturity.

2) Includes industrial landings = 32.

discards) only.

_179...



Table 9.8 Management options: HADDOCK in the North Sea.

ASSUMPTION 2: Landings in 1984=TAC=170 000 t.

1984 1985 1986
Spawning | F Total | Management Spawning| F Total | H.C. | Indust. Spawning

Stock [stock 1) [ (2-6) | land-| Option for Stock | stock 1) | (2-6) | land~ | land~ |land- |Discards| Stock | stock
Biom. |biomass | H.C. |ings 1985 Biom. | biomass | H.C. | ings | ings |ings Biom. | biom.
571 240 1.365 1702 Fa5 =0 '84 614 440 0 34 o] 34 0 962 787
Fygs = 0.2%g, 273 88 56 32 41 833 657

Fos = 0.5Fg, .683] 150 120 30 90 683 508

Fys = 1.0F84 1.365 214 188 26 151 515 342

Fgs = 1.5F84 2.048| 252 228 24 194 412 239

Fes = 2.0Fg 2.730| 274 252 22 224 345 173

Weights in '000 tonnes. 1) Using knife-edge at first maturity.

Stock biomass = fish of age 0 and older.
Spawning stock biomass

fish of age 2 and older.
Bxploitation pattern 1984-85 based on 1978-83 average.
F values relate to human consumption fishery (landings and discards) only.

2) Includes industrial landings = 31

_g9_



Table 10.1. Nominal catch (in tonnes) of HADDOCK in Division VIa, 19T4-83.
(Data for 1974-82 as officially reported to ICES).

Country 197L 1975 1976 1977 1978 1979 1980 1981 1982 1983x)
: -

Belgium 98 23 us - - 2| 3 1 2 ]
Denmark : - - 13 - - 37 - - + -
Faroe Islands 1 - - - - 2 - - - -
France 3979 2328. 3026 3401 L255| L 786 2808| 3403 3760 | k577
German Dem. Rep. } - 9 - - ‘ - - - - - -
Germeny, Fed. Rep. ‘ 18 3! 00+ 20 2 3 7 71 78%)
Ireland 1715 599 . 1115 f 616 Ll 87T 726 | 18911 3983 | 2 976
Netherlands 63 19 30 i 2Bj 13 { 2 2 3 391 -
Norway i - - 3 7. 13 9 16 29 37 T2
Poland ‘ or 20y - ' - - - - - - -
Spain ’ 540 ! - _ - - ! - - - - -
U.X. (England & Wales) 1512 1214 1971 3827 2805% 1654 | 1279, 1052) 2035 | 1305
U.K. (Scotland) 9583 8973 11 992 11 L2 9 629 % 7 459 | 8 198 |12 051 | 19 249|20 L30
U.K. (Northern Ireland) - - - - - - + - 1 -
USSR 364 Lg5 533 - - - - - - -
Total Via 1T 970 13 683] 18 758 19 3010 17 176 %1& 830 {13 935 |18 437 | 29 529(29 k439
WG Total incl. discards 33 342 U6 635| 3k 071 23 657 19 510 527 14 17 470 {33 278 | 39 439 |36 287

X . .
)PrOVJ.sn.onal

) nc1udes Division VIb

- 99 -




Tahle_10.2.

HADP OCK IN FISHING

VIRTUAL POPULATION ANALYSIS

CATCH In NUMBERS

SNV AW S S

-
-
+

TOTAL

Tahle;E&é'

1974

65680
63831
11565
1770
6323
4z
449
9496
2086
34
52
5

173363

VIRIUAL POPULATION ANALYSIS

AREA VIA (NW.

UNIT:

1975

6849
179360
34960
3341
3352
1R84
Q06

93
5457
72

B

0

233484

COAST OF SCOTLAND, M. IRELAND)

THOUSANDS

1976

42206
24212
72535
15224

1587

1490

807
21
250
831
4

5

121064

HADDOCK IN FISHING AREA VIA (NwW.

MEAN WEIGHT AT AGE OF THE STOCK

-
SO UNO NS W =

—
Y
+

1974

0.040
n.159
0.246
N0.368
0.526
n.779
nN.6/9
0.775
0.905
1.323
1.279
n.aon

1975

0.040
n.15y
0.260
nN.428
0.531
N.”32
1.023%
1.0n0
1.0n7
1.186
2.5106
n0.0no

1976

0.0410
0.160
U.250
0.459
0.593%
0.330
1.095
T.54%
1.487
1.160
1.827
0.000

1977

454y
13107
3467
35946
5704
6 &1
490
3ny
25

11
259

5

64560

1978

56
15948
2uvé
veo
24359
2Y359
352
247
53¢

7

(k]
214

47543

1979

5302
65945
16202

1753

441
v2n2
734
107
157
26
3

41

100145

54710

CUASYT OF SCOTLAND, N. IKELAKND)

UNIT:

1977

0.040
0,161
0.274
0.4N6
0.685
0.wno
1.120
1.337
T.115
1.393
1.3%340
1.595%

KILOGRAM

1973

U.006
0.132
U.278
0.339
[V N ¢
0.8°7
1.045
1.152
T.400
2.125
1.372
1.208

1979

u.ns2
N.183
0.324
N.457
0.731
n.771
1.040
1.490
1.9435
1.73%
1.569
1.781

1980

0.077
0.134
0.319
0.571
0.719
0.992
U.985
1.143
1.571)
1T.628
1.874
2.959

108373

1931

0.082
n.z253
0.245
N.46%
N.586
n.97s
1.375
1.293%
1.343
1.367
1.215
1.783

1982

15%
15249
4944
12046
8060
387
Tué
268
284
3n

12

1

102620

1982

0.138
0.157
0.27v3
n.376
D.746
1.126
1.539
1.548
1.514
1.738
2.068
1.543

1983

2085
14477
2033%

60117
37582

3384

599
41
194
194
43
17

85071

19833

0.050
0.172
0.276
N.435
0.553
n.y2n
1.313
1.652
1.579
1.461
1.522
1917

_L9_



Tahle10.4. YTRTUAL POPULATION ANALYSIS

HADDOCK IM FISHIMG AREA VIA (NW. COAST OF SCOTLAND, N. IRELAND)

FISAING MORTALITY COEFFICIENT UNIT: Year=i MATURAL MORTALITY COEFFICIENT = (.20
1974 1075 1976 1977 1978 1979 1984 1961 1982 1983 1975-33
0 n.12 n.1e nN.15 0.n7 ¢.nn n.oi a.nn 0.0 n.nn 0.Nn075 0.m
1 U39 .59 1.31 .98 .37 J.o0 . o .0 0.23 U. 54 U.30
2 n.33 n.69 n.51 .60 N.4n n.xs0 n.s7 n.3o n.27 0.53 0,45
3 .84 N.61 n.74 .52 11,38 N.o9 v.r2 (.71 n.6n U.63 V.62
4 0.31 n.70 n. 60 n.71 N.a2 n.s0 1.00 n.52 N.o3 0.74 0.68
3 0.51 n.6u n.79 U.ov¢ 1.93 0.90 u.15 .5y 0.55 v.70 U.65
6 N.54 n.71 N.65 N.hY 0.92 N.88 .89 n.ne 0.77 0.91 0.74
4 .92 n.21 n.s% D.&7 U.s7 0.22 U. o 0.63 0.64 0.0 0.74
3 3.6 T.10 T1.06Y 0.9 1.62 2.57 0.33 N.24 N.46 1.52 1.13
v 1.0 2.12 N.89 .25 V. (? .49 .80 N.45 .29 U.67 .57
mn .70 0.7n n.70 0.30 0. 80 N. 80 .90 0.90 0.90 N.9n N.r7
T+ Uo7 n.719 0.va 0.5l V.80 n.en .9 0.90 0.90 U. 90 U.87
2= o)y N.H7 N. éo n.é67 N.54 0.71 n.71 0.63 n.as N.5% n.7n

- g9 ~



Tahle_10.5. VIRTUAL PUPULATIUN ANALYSIS

HADDOLK IN FISHING AREA YIA (NW. CUAST OF SCOTLAND, N. IKELAND)

STOCK SIZF IN NUXBERS UNIT: THOUSANDS

BIOMASS TOTALS UNIT: TONNES

ALL VALUES ARE GIVEM FOR 1 JANUARY

1974 1975 1970 1477 1978
604567 51219 324061 74541 204508
1 168949 437562 35764 22769 56924
2 22494 76748 197801 &1 699N
2 20620 3N306 51605 Y7154 3343
4 12437 72806 3591 12287 47348
5 342 45417 2972 1522 4907
) 1173 2N5 20338 1104 33
7 17179 553 342 289 4l
& 2311 5614 309 49 45%
El 59 29 1229 56 15

19 o7 1¢ Y 512 36
11+ 11 0 11 10 423

TOTAL MY 850114 591870 30822¢ 216761 320105
SPS iv0 56902 TONOL 154947 118062 olovd
TOT.BIUM 87301 109597 81452 61150 55279
SPS BIOoA 35926 29395 22057 53570 33571

1979

492509
167435
322¢6
3842
1807
17054
1456
20y

5

72

o

t |

717038
43150
75544
24643

Tv 80

34492
293435y
(oS
11934
1550
1153
57
494
/o

10

57

1N

S3197u
65671
96445
29091

1981

mMnNivze

292245

305705
443

4144

Liw

779

1924

20

42

4

5

L8533
226621
112097

71938

1942

40653
82402
22 854
175045
17743
2301
215
019
o4 N
129
22

2

3491)v 6
209y 60
105496

88043

1933

307539
37941
54069
14290
78342

7332
Tnon
81
267
434
9
31

501795
132765
95925
67591

1984

dede de ok ek
250154
16102
26056
0231
30602
2981
359

30

4%

132

37

1974-80

2134838
183978
60309
25219
123542
4647
1758
2839
1291
261

vy

7R
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Tsble 10.6.

West of Scotland HADDOCK.

Input datae for catch predictions.

Stock H.C. landings 1983 Discards 1983 Ind. landings 1983 Total F Reference Period: 1978 - 1983
=y (kg) -3l 3] - 3 - 1983 - -
1376-63 | Nx10 w (kg)| F Nx10 w (kg)| F Nx10 w (kg) F H:.C. catch Discards Ind. catch
T
F W |Prop. W F W
ret.
o] 0.058 [ - - 2 085 .050 .0075 -0075 0.006 {0.443 .003| 0.056
1 0.172 518 2362 2019 }13 959 -165 .521 .54 0.329 [0.285 -176} 0.142
2 0.286 5 027 335 L131 115 311 .237 -399 .53 0.506 |0.372 -405| 0.228
3 0.449 4 662 482 -480 [ 1 455 .283 150 -63 0.695 |0.485 -813( 0.280
4 0.692 [36 119 .563 711 | 1 463 .298 -029 .74 0.758 |0.697 -983| 0.304
5 0.936 3 372 -921 .698 12 .536 | .002 -70 0.728 10.938 -937] 0.368
6 1.216 599 1.313 W91 291 0.823 [1.219 -997( 0.308
7 1.380 41 1.652 .80 .80 0.829 11.380 {1.000
8 1.558 194 1.579 [1.52 1.52 1.263 (1.558 |1.000
9 1.676 194 1.461 .67 .67 0.637 |1.676 [1.000
10 |1.603 43 |1.522 .9 .9 0.968 [1.603 {1.000
11+ |1-.865 17 1.917 -9 -9 0.968 |1.865 |1.000
s 2 91 o
1984 = 165 x 10°
Recruitment R 1985 = 165 x 10°
1986 = 165 x 10°

- ol -



Table 10.7 Management options: HADDOCK in Division VIa.
1984 1985 1986
Spawning | F Total | Management Spavning| F Total | H.C. Indust. Spawning
Stock [stock (2-6) | 1and~| Option for Stock | stock (2-6) | land- | land~ |land~ |Discards| Stock | stock
Biom. |biomass | H.C. | ings 1985 Biom. |biomass | H.C. | ings | ings |ings Biom. | biom.
107 24 ] 0.702 p21.0f Fgs = 0 Fy, 105 72 0 0 0 0 0 150 117
Fog =+2 Fgy 140 | 6.3 | 6.3 0 2.7 138 105
Fag = -5 By, 351 | 14.2 |14.2 0 6.4 123 90
F85= 1.0 F84 <702 24.6 | 24.6 0 11.6 102 70
F85=1.5 F84 1.053 32.3 132.2 o] 15.8 87 54
FBS =2.0 F84 1.404 |- 37.8|37.8 0 19.2 75 43

Weights in '000 tonnes.
Stock biomass = figh of age 0 and older.

Spawning stock biomass = fish of age 2 and older.
Exploitation pattern 1984-85 based on 1978 ~83 average.

F values relate to human consumption fighery (landings and

discards) only.
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Table 11.1. Nominal catch (in tonnes) of HADDOCK in Division VIb, 1974-83.
(Data for 197L4-82 as officially reported to ICES)
Country Lo19Th 1975 1976 . 1977 g 1978 1979 1980 1981 1982 ! 1983x)
Belgiun - T ST R - - -
Faroe Islands i 2 1 ? 8 3 11 20 5 1 21 19
France { 353 21 | y | L 3 4 1 10 32 N
Germany, Fed. Rep. % - - E - bo- - - 17 - N ..a)
Ireland ; - - E - } - 61 - - - - -
Norway f - g - ? - o+ h 16 2 10 3 20
Poland , - - | - i - - - - - - - !
Spain 1 N - f - ' - - - 6 88 - =
! U.X. (England & Wales) ' - Sj 2 111 . 2694 | 2365| 1654 | 6261 | 9005 3736 113
- U.K. (Scotland) I 22, 71i 6ho | 297 | 2 060 548 | 1 051 27 5 136
© USSR fus 911i kg 830 40 M7 ; - - - - - - -
Total VIb Lo 288" L9 928’ 43243 1 2 998 | L sohi 2242 | T 3431 9 1k1| 3 801 302
x)Prc’visiona.l
a)

Included in Division VIa

-zl -



Table 12.1. Nominal catch
(Data for 197L

(in tonnes) of HADDOCK in Divisions VITd and VIIe, 197L-83.
-82 as officially reported to ICES)

Country wome | tors | 1976 | 1977 | 1978 | 1979 | 1980 | 1981| 1982 | 1983%)
| Belgium + + + 1 - 1 + 2 1 1
Denmark - - - 2 22 21 15 - - -
France 487 868 ko5 L38 356 333 298 L2 3hy 61
Germany, Fed. Rep. - + - - - - - - - -
Ireland - - - in - - + - - -
Netherlands - 1 - - - - - - ol -
Poland - - - - - - - - - -
U.K. (England & Wales) |13 99 L5 29 22 51 59 119 60 b1

USSR '} 33 3 - - - - _ - _ -

Total VIId and VIIe " 633 971 450 iyeh Loo Lo6 372 542 499 103

X . .
)Prov151onal

- ¢l -



Table 12.2. Nominal catch (in tonnes) of HADDOCK in Divisions VIIb,c and VIIg-k, 19TL4-83.
(Data for 197482 as officially reported to ICES)
T Country 197k 1975 1976 ! 1977 ‘ 1978 1979 1980 f 1981, 1982 ’ 1983")
7 | | ;

Belgium 35 33 19 13 5 2 2 3 3 -
Denm_a.rk - - - - - 1 - - - -
Faroe Islands - - - - - - - - - it
France 6057 | 4583 | 3726 | 22kk k79 931 | 2219 |2 571 | 2005 | 1973
Germany, Fed. Rep. - + 3 - - - - - - -
Ireland 829 507 287 153 111 155 27h 679 905 hosa)
Netherlands 2 L 14 1 - 16 - - 6 -
Poland 143 - - - - - - - - -
Spain 1100 - - 29k - - 5 277 - -
U.X. (England & Wales) 39 46 24 18 13 19 50 92 182 21
U.K. (Scotland) - - - - 8 22 56 b - -
USSR 456 | 1 290 183 - - - - - - -
Total VIIb,c and VIIg-k 8 661 | 6 463 | 4 256 | 2 273 616 | 2 146 | 2 606 | 3 626 | 3 130 | 2 399

x P
)Prcv151onal

& )Divisions VIIb,c only

_7L_



Table 13.1.

Nominal catch
(Data for 197L

(in tomnes) of WHITING in Sub-area IV, 1974-83.

=82 as officially reported to ICES)

|
Country ! 1974 1975 [ 1976 ! 1977 1978 1979 1980 1981 1982 1983x)
7 ' !
Belgium 3 156 3 279 2 6hoJ 3275 3304 3941| 3153] 2623] 2 272 2 860
Denmark 109 654 61 941116 973! 46 W79 | 15 Th1| 41 965| 17 916 | 16 430 27 043| 22 132
Faroe Islands 1126 Téh| 1 262 iyl L2 581 21 12 5T 35
France 19 825| 20 079| 19 557| 17 592 | 22 525127 590 23 626 | 24 Thk | 23 790]| 16 978
German Dem. Rep. - 3 18 - 22 5 - - - -
Germany, Fed. Rep. ! ksl LL6 302 461 3481 1280 1 267 601 223 Lo2
Ireland E - - L 9 38 - - - - -
Netherlands I 12 057| 1k 078] 12 274 9 Lo6| 11 0301 13 L17| 14 389 | 14 600 12 218] 10 925
Noryay®) 3 58 55 71 33 6l Ly 27 21 16 27
Poland L1 002 888 509! khs 8 3 1 - - 1
Spain | 110 65 18{ - - - - - - -
Sweden?) D o2ukol  ass 153 3k . 31 16 9 11 28
U.K. (England & Wales) 5519 52L5] 51120 6185 7 sh2l 7581 6 TT8] 5 964 | L 7h3| L4 306
U.K. (Scotland) j 25 274! 27 969 26 167f 33 017 | k2 779 Lk 81| b2 218 31 399 | 29 640 Lo 936
USSR : 2 978 5 098] 5 612} 2 413 - - - - - -
; i T
Total Sub-area IV 183 653|140 166190 672{120 128 103 Lh3 {141 284|109 k12 96 409 [100 003| 98 670
T | H
| Total Division IVa () 761; 75 LkL!100 0011 61 L9g | L 837, 48 554 b2 529 33 799 35 66&5 Lk 929
— " i / T
I Total Division IV + 87 842| 41 930) 69 908 k2 911 40 943; 68 775| b1 156, 4o 145 45 311] 46 293
I : T 7 ; ‘
%Total Division IVe 19 osoj 22 792! 20 763 15 718; 19 663! 23 955 25 727" 22 L6519 028, T LL8
WG total caten®) 351 2661290 5891345 951 294 635 178 773 23k 947 ;[225 2211192 173 143 027 149 603

j

x)

a)Provisional figures

Figures from Norway do not include whiting caught in Rec.2 fisheries.
ally reported, but have been deducted from the figures given here to ot

C)197h includes Division IITa, 1978 included in Division IIIa.

Includes discards.

For 197k Rec.2 fisheries were offici-
ake a consistent time series.
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Table 13:2- VIRTUAL POPULATION ANALYSIS

NORTH SEA WHITING (FISHING AREA IV)

CATCH IN NUMBERS UNIT: THOUSAMDS

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983

0 570112 239142 424539 004985 686282 477685 332373 543293 104919 661477

1 754672 956417 478651 1017151 418282 619543 321704 198342 264612 200540

2 974691 401312 1114173 480400 335745 46066b4 437(35 354910 126627 167594

3 228625 299652 161154 261985 203499 21164% 282591 261111 232550 103070

4 32094 54982 16447 31541 69135 862350 33479 935003 82116 127966

S 4876 9173 13317 18292 7618 25nN3%2 38785 217m 24209 35390

6 1223 7987 2710 4637 5387 3115 8027 10186 6279 7402

7 5822 110 545 4006 1422 1179 755 17671 1712 1367

3 352 1385 22 167 245 194 548 240 365 596

9 52 142 291 4 7 15 45 30 58 78
170 19 2 23 135 7 1 13 36 23 45
11+ n 0 o] 3 0 3 5 [ 7 n

TOTAL 2572538 1970310 2271878 2479705 1727629 1891379 1505450 1484674 843077 1305325

Tahle 13-3- VIRTUAL POPULATION ANALYSIS
NORTH SEA WHITING (FISHING AREA IV)

MEAN WEIGHT AT AGE OF THE STOCK UNIT: KILOGRAM

1974 1975 1976 1977 19738 1979 1930 1981 1982 1983

<o

0.026 0.030 D.U19 0.01Y u.u1n 0.00Y u.013 0.014 0.us1 g.015

1 n.n71 n.ico 0.107 n.09o0 0.074 0.N9%3 0.082 n.n91 0.0/73 n.105
2 N.149 n.214 0.194 0.1706 U.165 H.105 0178 N.105 D.172 0.180
3 0.253 n.275 0.294 0.288 0.239 n.259 N.255 n.z41 0.252 n.277
4 0.376 n.369v U. 359 0.375 0.337 0.3%13 0.337 0.330 0.314 0.3522
5 nN.463 N.465 0.440 N.44y 0.460 N.434 0.3406 N.411 0.386 n.381
6 0.521 0.353 0.512 0.485 0.402 0.492 0.4 80 0.433 0.493 0.4 34
7 N.543 0.3818 0.440 n.s532 0.514 n.541 0.472 n.s574 0.527 nN.461
& N.767 n.5%0 0.457 .332 t).089 0.617 0.020 N.662 U.711 0.526
9 1.033 n.716 N.692 n.vy32 0.741 0.669 N.530 N.v14 0.728 0.70R8
1) 0,958 1.022 _ 0.917 0.440 1.628 0.738 0.795 1.051 1.142 0.4 3838
11+ n.nnn n.nnr 7.000 G.941 a.00n 0.521 0.717 n.oe95 775 n.non

..9L_



Tablel3.4. VIRTUAL POPULATION ANALYSIS

NORTH SEA WHITIMG (FLSHING ARFA IV)

FISHING MORTALITY COEFFICIENT UNIT: Year-1 WATURAL MORTALITY COEFFICIENT = 0.20
1974 1975 1976 1977 1978 1979 1980 1931 1982 1983 .1978~83
n 0.15 n.11 n.16 Nn.2% 0.27 n.z23 0.36 0.49 n.12 0.26 0.29
1 0.06 0.40 0.35 0.73 0.29 N.42 U.24 0.3y 0.48 u.35 U.36
2 1.04 0.92 1.138 N.70 0.57 N.62 0.5v N.45 N. 44 0.64 0.55
3 1.19 1.17 1.32 1.05 0.74 0. 08 0.9s 0.87 0.61 u.79 0.31
4 1.08 1.12 1.12 1.08 0.91 n.83 1.13 1.11 0.76 0.82 0.93
5 0.38 1.12 0.v5 1.07 0,85 1.06 1.19 1.0 1.04 0.90 1.02
6 1.92 2.25 1. 30 1.13 1.3 1.10 1.32 1.386 1.21 1.15 1.22
7 1.20 1.16 .27 0.76 1.49 N.93 0.91 1.33 0.91 1.00 1.10
3 0.94 1.11 0.7 2.77 1.73 n.gr T.94 N.Re6 1.23 1.00 1.28
¢ 2.65 1.43 0.75 U.26 1.52 D.47 0.50 .52 0.51 1.00 u.76
10 1.490 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
11+ T.0n 1.00 1.00 1.00 1.00 .00 1.00 1.00 1.00 1.00 1.00
« 2- 6 1.12 1.32 1.20 1.00 0.85 n.yn 1.04 N.9& 0. 51 0.86

- 1) -



Tahle13-5.

NMORTH SEA WHITING (FISHING AREA

STOCK SIZE IWN NUMBERS

3I0MASS TOTALS UMIT:

ALL VALUES ARE GIVEN FOR

1974 1975

N 4505207 2460955

1 1710644 3174842

2 1631805 726168

3 355324 47N398

4 52316 38333

5 16969 14755

6 1534 9516

7 9nzey 183

<] 628 2234

9 59 20

10 53 3

11+ a 2
TOTAL KO 8234047 6947589
SPS NO 2125823 1602932
TOT.BIUM 605631 720517
SPS BIO® 360949 351695

VIRTUAL POPULATION AHALYSIS

)

UNIT: THOUSANDS
TONNES
1 JANUARY
1976 1977
3085451 29454381
1799236 2143711
1741106 1043169
237414 438091
119534 51562
23550 30116
2944 7437
820 &29
47 189
snn 19
39 232
Q 5
7011741 6066113Y
2185681 1724302
714844 595850
457857 353493

1973

3189535
1813631
847265
425068
126019
14464
8419
1976
316

an

12

n

64206764
1555272
478717
314833

1979

2553559
1994201
1103888
393232
166405
41644
5056
2119
363

VA

2

5

6265547
1848408
577277
365723

198U

1211928
1660837
1076908
490566
133504
59399
1168206
1375
080

125

22

9

4647182
1870958
541188
308890

19381

1525100
693775
1070321
490050
150423
35%1y
14796
25 84
454

81

62

2

3982965
1754780
451676
360007

1982

1025365
76185R
389959
558087
108674

40559
9660
3111

558
1538
39
12

2958072
1223456
370712
284002

1983

1984 1974-80

3173999 o gesrsex 2850307
744910 2002694 2042450
429776 1167901

280007
205536
248940
643837
11730
2347
1023
134

7

n

4840147
972249
366375
24 5401

166902
76372
89769
21582

3041
107
308

40
23

401442
105496
28699
6519
2333
6338
151

49

3
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Tab

le 13.6.

North Sea WHITING.

Input data used for stock predictions

f H.C. landings 1983 Discards 1983 Ind. landings 1983 Reference period: 1978 - 1983
| _Stock Total F
" hge | ¥ (kg) 3| 3 | -3 ‘_ | 1983 :
1978-83 | Nx10 °|¥ (kg)| F Nx10 ¥ (kg)| F | Nx10 w (kg)J F H.C. catch Discards |Ind. catch
: S E e e .
0 2015 - - - T1 371| .037 |.03 {590 106! .012 ].23 .26 .016{ .129| .000 {..051 {.273 |.013
1 .087 6 163| .216 | .01 | 152 211 .27 | b2 003] .058 {.07 .35 .203| .20k| .069 | .116 |.158 | .055
2 L175 | 49 5931 .2L6 | .19 87 L55| .166 {.33 | 30 346| .148 |.12 .64 -369 | .238| .384 | .162 | .18L |.14T
3 254 153 566 .292 | .41 319971 .234 .25 17 so7! .311 |.13 .19 ! 6181 .282| .686 | .203 |.195 | .252
L .326 | 99 072| .328 | .6L 22 308] .263 {.1k 6 586| .432 |.ok .82 f .835| 340 .84L | .227 i .095 | .368
5 .bo3 129 ThL| 378 | .76 Lk o027 .290 {.10 1 619] .653 |.0b .90 | .957| .k15| .887 | .255 .072 | 475
6 LLeT T 06T) 437 | 1.10 276| .317 |.ok 59| .567 .01 | 1.15 1.180| .L470| .963 | .264 | .0k7 | .508
7 .515 1.320( 462 | .96 231 .277 l.02 2k} .602 |.02 | 1.00 1.0881 .5161 .99k | .276 | .013 | .L95
8 -638 1 5881 .528 | .99 8] .365 |.01 - - - | 1.00 1.273 | .639| .998 | .365 | .010 | .503
9 .723 f 781 .708 I1.00 - - - - - - 1.00 .T59| .72311.000 | - - -
10 1.007 - Ls; 488 [ 1.00 - - - - - - 1.00  11.00511.007|1.000 | - | - -
11+ 1 .677 - ; - l1.00 - - - - - - | 1.0 |1.005) .677)1.000| - ! - -
IR osc 76 811 | k9 125 23 637 |
; i !
Recruitment R, :ggé 2 700 000 x 103 (2; Rescaled to Fav = F83

1986

Human consumption landings

- 6L -



Table 13.7 Management options:

WHITING in the North Sea.

1984 1985 1986
Spawning F Total | Management Spawning| F Total | H.C. Indust. Spawning
Stock |stock (2~6) | land~| Option for Stock | stock (2-6) | 1and- | land~ |land~ |Discarde| Stock | stock
Biom. [biomass | H.C. |[ings 1985 Biom. |biomass | H.C. | ings | ings |ings Biom. | biom.
405 191 .792  |102%/ F85 =0 481 | 297 0 57 0 57 0 673 486
FBS = 0.2}?‘84 .158 T2 17 55 15 638 451
f‘es = O.SF‘84 <396 92 40 52 35 591 405
F85 = F84 792 | 118 69 49 66 526 342
1’“85 = 1.5Fg,| 1.188 | 137 92 45 92 474 290
F85 = 2'0F84 1.584 ‘ 152 109 43 115 431 249

%) Includes industrial landings = 38

Weights in '000 tonmnes.
Stock biomass = fish of age 0 and older.

Spawning stock biomass = fish of age 2 and older.

Exploitation pattern 1984-85 based on 1978-83 average.

T values relate to human consumption

fishery (landings and discards) only.

- 08 -



Table 1h.1.

Nominal catch (in tonnes
(Data for 197k

) of WHITING in Division VIa, 1974-83.
-82 as officially reported to ICES)

Country 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983X)
Belgium 10 1 14 - - - + - 2 -
Denmark - - - - 119 92 22| - + -
Faroe Islands 1 30 2 - - TT70 - - - -
France 2983 | 2763 | 3655 |3395 [3610 |2779 |2 609 1637 | 1798 | 1 216
German Dem. Rep. - - 31 - - - - - - -
Germany, Fed. Rep. 80 62 1 1 2 L 1 L9 53 588
Ireland 2431 | 2429 | 3255 [2 752 (2080 | 2 791 [ 4 Lot |8 148 | 3 oko | 3 207
Netherlands 23 85 255 78 23 17 2 6 285 -
Norway - - 1 - - - - - - -
Poland 2 - - - - - - - - -
Spain 1479 | 1871 821 763%) - - - - - -
U.K. (England & Wales) 112 132 244 520 669 320 227 118 166 148
U.X. (Scotland) 9 929 112 668 |16 658 |9 873 |8 17k [10 613 | 7 386 |8 519 | 8 419 ] 10 339
U.X. (Northern Ireland) - - - - - - - - 7 -
Total VIa 17 057 |20 ok1 124 937 (17 382 (14 677 | 17 386 |14 664 |18 7T | 13 TT70 | 14 968
x) Provisional

& )Includes Division VIb

- 18 -



Table 14.2.
JEITING IN

CATCH I

ANV A S IV S

L3

TOTAL

[

~

+ N L

FOrAL

VIRTUAL POPULATION

FISAIMG

UMSERS

1963

11203
23891
3126
753
252
56

n

I

39324

1975

146931
10702
30244

2811

71350

ARFA VIA (HW.

UNIT:

1964

2214
32114
11047

1421

437
14
506
&

47436

AilALYS IS

CUAST OF

THOUSANDS

1905

6900
6070
43497
Loi)l)
239
115
16

5

6lr7o

1977

16037
13525
25070
3125
4717
27¢
15

.

w2583

1960

161368
10477
221Y
28¢N2
14562
NR-¥4
Zh

19

44087

SCOTLAMD,

17267

5543
20353
T94R

19
155908
$13
116

3%

54429

1979

5322
3423Z
13272

3392

L5492

204
374
u

013558

t

1968

72461
16442
v2sY
3699
3Z5
5007
z2v
3y

190

11651
e
152706
LZ07
12us
itzn
oo

ab

4512 ¢

. IRELAND)

1909

Sal
25044
SO
2504
1208
116
2ine
21v

405 (4

1781

3791
25502
11501

4753

1540

451)
197
>

4ol 5

197N

Lok
L7775
23090
52357
[
21
17
519

L0175

19

3129
5944
30153
7an7
2076
512
263
QY

49437

1901

2555
$593
40352
33500
1300
234
o7
151

50372

1943

3919
7402
B0 35
22853
6127
1350
575
153

52719

1972

100668
11973
4nge
1557
14532
Yadi
79

/0

49797

1972

15715
50395
5583
14671
35y
4330
2738
30

62167

1974

9031
50779
10018

1165

182
42
330

31

72078

- 28 -



Tablel4.3. VIRTUAL POPULATIOf ANALYSIS

WHITING IN FISHING ARFA VIA (Lw. TUAST UF SCOTLAND, M, IKELAWS)

MEAN WEIGHFT AT ASE OF THE STOCK ULIT: KILUGRA,..

. 1903 19064 176> (E2-19) Ve 190u 190y 1971 101 1972 1973 1974
1 n.196 n.192 n.21& N.2%s N.204 N.206 na17s n.z2no n.209 n.211 n.197 N.194
2 0.276 0.213 .25 N.244 J.24n h.2u3 U.225 n.2n0 0.247 n.z2s¢g N.234 0.216
3 N.3yn n.3R2 .32 J.325 11,319 N.3u0 G.355 Q.275 0.2¢7 N.346 N.s562 0.318
4 n.412 0.551 0.465 n.x74 N.424 H.AAA n.5nn N.%451 N.516 n,z69 nN.479 N.445
5 N.440 nN.é29y U.o2 J.wly o412 . 554 (.57 (A% 4 D.426 0.426 1.4385 0.592
[ n.6/75 n.740 N./69 n.7v20 0.639 .»Jv 0D.64Yy N.oi1y N.551 n.a95 n.s533 n. 640
7 =000 Nn.672 .34 D.dTo N.sd4 .71 h.oto n.evrn H.oY0 N.ols J.0654 0.574
3+ n.71n N.463 N.753 N.871 N.#¢H n.2%4 [ N.667 T.006 .71 a.vs5n N. 843

1975 1976 1977 1978 T 1980 1Y%y 1yag 1943

4 L 209 n.2n01 U.200 0.9y D.2148 0N.172 .19y h.175 0n.2u3

2 N.245 N.243 N.240 N.z 25 0.232 0n.2%r N.220 n.z213 N.2%5

5 Nn.3068 N.311 U. ?93 n. ‘d: .3006 N.324 U.z2ss N.264 d.269

n n.4vz n.%6% n.ixa N2 N.405 N.ae nN.s a2 n.x41 n.s21

5 L0552 0.50n U.sz Jonls l.556 .4u0 L.ddr 1.495 D.563

o N.612 n.691 N.o23 nN.s4y D.o91 N.4yy 0.531 n.5n12 AN

/ 0.353 1.N45 J.d53 O.uth D.o9s H.652 .5410 o435 .66

B+ n.713 1,149 1.065 n.y7s N.o51 n.7ee l.00Y n.s24 nN.397
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Tahle 14-4- VIRTUAL POPULATION ANALYSIS

WHITING IN FISHING AREA VIA (iNwWw. CUAST OF SCOTLAND, N. IRELAWND)

FISHING TINRTALITY CORFFICIENT UNIT: YeAar-i NWATURAL HMURTALITY COEFFICIERT = 0.20
1903 1964 1965 1960 1967 19¢8 1969 1970 1971 1972 1973 1974
1 J.uUS N.to .16 0.03 0.11 0.0G4 a5 0.103 0.09 U.22 U.U8 0.16
2 .03 n.z21 .33 0.40 N. 74 n.by 0.18 N.0% U.r5 u.33 .03 0.45
3 U.7n n.bés .43 n.to 0.95 .07 0.7 .22 1.02 1.0N4 1.33 N.94
4 J. o0 .33 n.75 0. 60 U.r?7 T 1.5 .05 0.2 .28 T.65 1.24
5 .77 1.20 N.58 n.7¢2 0.380 1.0z Ta30 0. 23 0.59 1.12 .78 1.02
6 .29 1.75 N.94 0.61 0.83 .01 1. 52 .97 nN.vy3 .91 T.30 1.23
4 n.nn 1.040 1.00 1.N0 1T.nn .00 .00 1.n0 .00 T.0N0 .00 1.0n
S+ U.in 1.0 T.uu (Y] 1.00 1.00 .00 1.00 1.00 1.00 1.00 1.00
( 2~ 4)u .66 N.54 n. 68 N.64 0.39 n.vo .05 n.52 N.86 1.05 1.34 0.388
1975 1976 1977 1973 1979 poun 1Y 81 1942 1983 197 6~83
1 .12 n.21 n.25 .20 0.109 n.uv (O] .12 .155 0.12
2 .49 n.éz N.57 N.49 0.70 n.z4 N.23 n.26 0.49 0.40
3 U.ro 1.26 }.83 D.635 D.s? .60 (1.4 .45 a6 U.64
h n.7é 1.08 1.01 0.90 0.77 n.71 N.o3 N.40 n.vv 0.71
5 .24 .38 1.03 1.02 1.7 n.71 .ot .64 N.v3 U.83
6 1,12 1.27 1.21 T.09 0.946 1.27 N. o4 n.7s 1.22 .00
.00 1.n0 T.00 .00 1.00 1.60 1.00 1.00 1.0N0 1.00
1+ 1.00 1.n0 1.N00 7.00 1.nn 1.00 1.00 1.00 i.0n 1.09n

C ?= 4)H N.o7 n.ovy O.6n .64 .77 .58 .42 0.39 U.od

_78..



Tabl=_14.5. VIRTUAL POPULATION ANALYSIS
AHITING INM FISAING AREA VIA (Nw. CUAST OF SCOILAND

STOCK SIZE I HNUMBERS UTIT: T HOUSAHDS

3I0MASS TCTALS UMIT: TONNES

ALL VALUED ARE GIVEM FOR 1 JARUARY

19032 1964 1965 1966 1967

1 242523 16762 5N491 6N253 55419

2 55813 133390 1r2y 55123 4ran7

3 o748 QL3238 125248 4739% 19454

4 1731 2753 TNusy 63037 1457

5 511 744 vre 3951 26901

) 157 195 143 4bo 15¢3

7 n 96 27 R} 199

S+ 0 4 9 30 ST

TOTAL ) 307443 2332069 167094 152767
SKS i) 649611 216500 107441 97347
TOT. R 86547 5427y sts?u 41603
SPS RIy| AN 51411 56530 iNs567
1975 1970 197 197 1979

1 154246 501524 81532 TUY9ES 7139233

? 470 a IN954Y 32690 51342 74059

b Tabs506 23470 48300 150%¢ 25¢ 44

4 572% 2862% 5219 17453 0356

5 42 21435 7961 570 5705

O Al 94 450 LY 405

7 [ 24 22 T vh?

$+ 407 7/ iNs 7 15

TOTAL 40 278369 214553 176152 198219 192747

SFS AN 123135 164029 95419 AR HL 1124554
TOT.RIDA 69041 55741 441178 bized 46930
SFS nI01 37640 45580 248152 253%7 31707

, N. IKELAHD)

1904

2Na1ze
40550
15250
AR
a9
2907
50%

o7

2e1153%
Py
67est
25N54

1940

Tn3esn
PEANH
ML)

v253
2546d
1627
140
144

280477
n2ve7
61536
29970

Tyouy

20242
Toss/?
G UE )
4294
1757
1635
23U
70

212795
192552
520y
48494

19 &4

365146
137045
36715
11049
3730
M43
538

Y

2325387
194019
56357
4IUs¢

1y70)

21932
185772
111519
7431
123
370

2Y

391

19270
137248
42440
37912

1Y R2

RHAT
23118
21131
20835
4197
1671
452
167

177590
1467222
L6NN4
40089

1971

30714
17398
6459
voilod
2191
420
115
259

125022
942507
35425
29106

1963

172

9zx22
25047
6755
21133
23911
144¢
136

120

150070
57445
397173
20103

1934

30037 4e s sses

221142
17075
4757 6
T8 38
20172

044

263

1371127
10109N
36907
30509

21061,
T1ude

0768
17073
3494
o1
273

1973

1940738
61325
3196
1958
464
0419
477

62

272973
78901
6Ua93
22260

196 3-u0

95275
65077
32371
13462
4722
1467
428
145

1974

67364
146525
17381
1/74
309

64
1425
53
235395
1648032
522810
Z9212

1

@
S

I



Table 14.6
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LIST OF INPUT VARIABLES FOR THE ICES FREDICTIOR

WHITILG I FISHING ARFA VIA

FIRST YEAD: 944
LAST  YEAD: 19236

YEAR RECRUITMENT
thousands
1984 I0nun,
19205 950000,
1936 93000,
ACE STGCK SIZE

tncusands

)

F AT AGE

HATUKITY
UGIVE

PROGRAM

WEIGHT Ii,
THE CATCH

wbIGHT I
{HE STOCK

ANanig . N
219610
1135%506.0
Olbo, i)
T7078.0
3494 4
SN .1
2/ 58,4

4+ NGO M NN —=

o

) Fav

rescaled to T

83

3.140
D40
0.75n0
e wsh)
n.v/n9
T4
1.noon
Tooin

N.dn
0,210
d.20
0.21
N.dy
D.24
a.2n
0n.20

(1Y
1.a0n
Ly
T.000
1000

N.193
tia2ail
N.exy
ol
n.a7n
flabbn)
N.574
U.670

N.193
.2 58U
N,y
il.57G
N4
thub4u
.57
HN.o?o



Iable 14.7 Management options:

WHITING in Division VIa.

1984

Management 1985 1986
) option
Stock | Spawn. F .| Total| for 1985 Stock| Spawn. F Total Stock Spawn.
biomasd stock (-4 )| 1ana- | biom.| stock (®-4)| land- | biomass stock
biom. ings biom, ings biom,
37 21 0.68 13 -85 0 F84 41 23 0.0 o] 59 41
———
F85 =P 4 0.17 4 55 37
T — -
) F85 = O.4Fe4 0.27 6 53 34
—
F85 = 0.6F84 0.41 8 50 32
———
= = 0.6F
Fos 84 0.55 10 48 30
FBS = F84 0.68 12 46 28
[
FBS = 1.2~F84 0.82 14 44 26
=
Fgs = 1.6F4 1.09 16 41 23

Weights in '000 tonnes.

Stock biomass: fish of age 1 and older,

Spawning stock biomasss: fish of age 2 and older.

Exploitation pattern 1984~

F values relate to human c

85 based on 1978-83 average.
onsumption fishery (landings

and discards) only.
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Table 15.1.
(Data for 19T7L-82

as officially reported to ICES)

Nominal catch (in tonnes) of WHITING in Division VIb, 19T74-83.

Country

1974 1975 1976 1977

1978

1979

1981

1982

1983%)

Denmark

Faroe Islands

France

Germany. Fed. Rep.
Ireland

Spain

U.K. (England & Wales)

U.K. (Scotland)

2k

59

a)

Total VIb

30

62

196

x)Prov:i.ssit::na;l.

a)Included in Division VIa

- gg -



Table 16.1. Nominal catch (
(Data for 19Tk~

in tonnes) of WHITING in Division VITd and VIIe in
82 as officially reported to ICES)

Country ’ 197k | 1975 1976 | 1978 11979 1982 | 1983%)
] |

Belgium 39 70l 103 | 36 ¢ 85 | 92 101 93
Denmark - - ' 18 } ‘ 1 ; 2 585 -

France ‘ T 917 |10 o6oi 8 390 i ! 010/ S 352 8 051 | L4 L3
Germany, Fed. Rep. ’ 25 i - T - -

Ireland [ - - 121 = -
Netherlands ‘ 12 1&5 5 2{ 1 T0

U.X. (England & Wales) 579 12%‘ 1 50k wo%; 930 1136 12021 1 207

1 y i |
Total VIId,e ‘ 9 148 8 960 10 08k 5 9 Luk ‘ 5 743

8 572 *11 40O 10 020
t

X ..
)Prov151onal

_68-



Teble 16.2.
WRITIfNG IN

CATCH IM

YIRTUAL POPULATION

THE E7

f'UdBFERS

Tehle 163

WRITIES IW

1970

14N
12027
(212
SUlh
1490
52
4
v

27259

sLISH cil

UNIT

12004
21535
R
253
bo

I

EOEETH

A EL (FISHILG

T T ROUSALNL

157

50
19749
EY N
Loty
1556
433

4]

26026

VIRTUAL POPULATION

THE FEHNGLISH

JEAN WELGHT AT ASE OF TH

R R SRR |

~.
+

1906

n.z213
N.249
n.374
N.4/n
n.594
n.ovys
n.747
N.747

x) France or’

197¢

n.2nn

1250
n.247
N.490
n_6L2
.74
n.®50
n.93>

CHANNEL

E STOCK

AN

Atal.YSIS

e

1YY

i

N R U

S
e
4
2

o
14
4
2

: v

19
93
Y]

2500

AWALYSIS

Ui.IV:

1979

Doa70
N.avy
nN.27Yy
iJ.63b
Dol
.59

b
Noaty

AKEAS VIIE

Pl

L3065
s
51713
2Nny
223

21765

(F1SAInG AREAS VIIE

CILUuRAL

1940

N.195
Ledo?
fN.s5¢
Hah 30
[N
.53
.0l
Hart)

AdD VEID)

121

n
2704
106en
TEs
G0
B217
144
Oeou

37454

AHDV

1767

n_npn
i1.157
n.23¥
H.25Y
1,297
.37
N.Ab5h
h.302

Bl

(oY
e 02
15430

LdodY

(NI

T

1)

1942

n.0lo
S a1
n.ezny
V.2 S
(U
Jabidr
Outis
ad D

1955*)

n
3035
$Y01
Lib?
1639
442
Gh
27

13751

‘\yab*)

n.nNn
a.1an
n.zny
N.267
n.31y
1.342
nN.416
0447
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Table 16.4. Nominal catch (in tonnes) of WHITING in Divisions VIIb,c and VIIg-k in 1974-83.
(Data for 197L-82 as officially reported to ICES)

. r T
l Country i’ 197h l 1975 ! 1976 i 1977 f 1978 f 1979 1980 1981 i 1982 1 1983X)
‘ . ! ; : | ]
 Belgium J 50 830 o 60 37 26 31 61 28 47
‘France [ 331 ;3 637 W 731 | 3962 [3868 |4 127 | 5603 | 50922 | b 767 |6 203
Germany, Fed. Rep. ; - j 2 - 1 L5 - + - - -
| Ireland J 1 641 g 2562 11980 | 1201 [1172 | 267k | 3710 | 3612 | 1 073 |1 1133)
JNetherlands 915 1 66 ; 112 86 63 3 L 21 78 -
7!Spain ;1367 297k 2 772 - - - - - - -
U.X. (England & Wales) s e 21 ’ 26 38 23 60 257 153 L2
' U.K. (Scotland) - - - 2 1 1 80 1 - -
! Ussr L 6k, 2 f - - ST - - -
\ I
| Total VIIb,c and gk 834 9 ko 9715 } 5 338 |5 22h( 6 Bshjf 9 488 | 9 87k i 9 099 | 7 ko5
T)Provisional R
a)

Divisions VIIb,c only

- 16 -
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Table 17.1. Maturity data used for the estimation
of spawning stock biomass

NORTH SEA WEST OF SCOTLAND
COD.
Proportion Proportion

Age _Mature Age Mature
1 0.01 1 0.00
2 0.05 2 0.00
3 0.23 3 0.52
b 0.62 L 0.86
5 0.86 5 1.00
6 1.00 6+ 1.00
T 1,00

8 1.00

9 1.00

10 1.00

11+ 1.00

HADDOCK

1 0.01 1 0.00
2 0.32 2 0.57
3 0.71 3 1.00
L 0.87 4 1.00
5 0.95 5 1.00
6 1.00 6+ 1.00
T 1.00

8 1.00

9 1.00

10 1.00

11+ 1.00

WHITING

1 0.11 1 ' 0.00
2 0.92 2 1.00
3 1.00 3 1.00
Iy 1.00 " 1.00
> 1.00 5 1.00
6 1.00 6+ 1.00
7 1.00

8 1.00

9 1.00

10 1.00

11+ 1.00



Table 18.1. Estimated numbers of COD, HADDOCK end WHITING estimated to have been been consumed
by predators in comparison with VPA estimates of stock numbers

coD HADDOCK WHITING
Age #Stock N x 102 | N x 1073 *Stock N x 1075 | ¥ x 1073 *Stock N x 10 3 Nx 1073
group at 1.1.1981 consumed at 1.1.1981 consumed at 1.1.1981 consumed
0 10 135 2 278 57 051 1 604 8 138
1 131 157 3h1 2 438 498 1075
2 313 18 1018 243 893 303
3 g 2 255 10 465 47
b+ 28 - Lo 1 197 1

*Stock numbers from 1983 Working Group Report based on M =

0.2 for all age groups.

-¢6 -



Table 20.1.
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North Sea WHITING mesh asgessment.

F at age by fleet for landings with existing mesh.

POLAND H.C.

1AEL VENG | FRA IMET {DEL Tow | FAR HEY ] 1sco ] |
PALL ALL iALL :ALL PIND VIMD {IND TTRA TSI HETH i
ni H i 10.286210.007410.71901 i | H
T4ty .'\"HN».'“Dz_nn.la)/‘luL‘.«’UDu‘U UOTs )TN0, 000 . neing \
2N ANER DL AR L0399 0L 02y T 021 0. U0 T o 0 TRUIN . BUZS UL DU T U0 5
0. H:Lc:ﬂ.nzﬁb:0.1159:n.nbz4:n.awﬁzta.oqﬁa:n.012010.0156:0.0443:ﬂ.u120:
AR S5 Do ol GL1YDe DL 1TV UL T2021 0. 00821 UL UN7410.u2% 710, 10Y5810.,02600
517, u)vc:ﬂ.w|vb:u.1vzo:n.|nnb:W.ﬂ/nb:n.uw»s:n.nﬂss:n.uaal(u.|¢aﬁ:n.n404:
BN LA 5% L DAL 265210 0T P UL UTTUTR BT 710 U052 10, 2148150.05210 1
2L RAT N 162N, 204640 V62 7] eL0nen 1N.050510.2192 iN0Z0 70
B 0SSU LN 2S00 0 H i TNLUAL2 T BYYA 1N U254 0
I 34N RN T T2 | H i N.06a03IN,122710.01730
TR0 LAY LS a1 0352, 1 i \ VAT PRI RYA
T AN PL PRI AT H ; i iN.0Ge7 H :
HEINY VSCH Vsco P FAR VFRY OR P SWE N EN iruL H
LT R HERE :urn HEY AN tALL PaLL TALL TALL TALL i
ny 1 ) i | | i H | |
T, a0, )J: L E LT3 TV | 1 ' H
REEA IR INICY I .HHII.U N3y, L0000y, ) | i i
Sl do i U2 7 0 26 00T L 0N 30 u g0 sl au0T 1 H
4510 xﬁuvln.ﬂn33:h.ﬂ<41. NG .onZoin.ono2in.nnng g i |
>lﬂ.1&5hlU.UJA&§U.ﬂ59/:H.UJUZZH.UH/diU.UHUélO.H001Z | i
SN 2N IN.NRANIN N6ZNTY 00N21 0, 011010000410, 00023 i i
7:u PSS HU2D U000 T AR T | i H
RIN, 27321 NYZ7200 074, 00140 | | i i
ViNLubain L3Ny U.u0son i i 1 1
1NN, D485 V004N, i H H i 1 H
(A \ i | i i i H j 1
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BEL BELGIUM HUMAN CONSUMP'I‘ION
ENG ENGLAND "
FRA FRANCE " n
NET NETHERLANDS " "
DEN IND DENMARK INDUSTRIAL
NOR IWD NORWAY "
AR IND FAROE "
SCO TRA SCOTLAND TRAWL :
SCO SNI " INSHORE SEINE
S8C0 SNO " OFFSHORE SEINE
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FRG FEDERAL REPUBLIC OF GERMANY H.C.
NOR NORWAY H.C.
SWE SWEDEN H.C.
GDR GERMAN DEMOCRATIC REPUBLIC H.C,
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Table 20.2. North Sea WHITING mesh assessment.
F at age by fleet for discards with existing mesh.
(For definition of fleets, see Table 20.1)

IBEL {ENG VERA INET IDEW Tior I FAR 1SCO 1SCv 1SCu '
PALL TALL VALL VALL T V1IN AT T TRA 1Sl 1SHU i
D0 ST B0 0 0 D490 .y 5! i i | TULUuB2 inLung
1i“.d”4>l”.ﬂ47ﬁiU.QA14:ﬂ.0373: \ H INLOUD4TD.DIN7 0, 0056
2i0a0r T IO 008910 .057713.03758] H i IN.ONG4TD. 0260 1IN, 01451
Si0.0Me2 1 0.021610.06321 0. 0600 ! | H LU0 022510 .01 5
Gi0.NNLY N N800 NAT7710.032 3! ) | INL0NB3I0.0108IN, 004" ]
51000087 10 U302 11, 0LIY I, 1259 ¢ i | PN.0USHITNL0T210.0020)
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North Sea WHITING mesh assessment.

Mean weight at age for landings.
(Por definition of fleets, see Table 20.1)
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Table 20.4. North Sea WHITING mesh assessment.
Mean weight at age for discards.
(For definition of fleets, see Table 20.1)
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oAy D233 002330 NLP330 002530 i i 10,2290 0.2161 N.2661
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Table 20.5.

Yorth Sea WHITING mesh assessment.

Mean weight at age in the stock, stock age composition 1985 and
maturity at age.
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Table 20.6.
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North Sea WHITING mesh assessment.

F at age by fleet for landings with new mesh.
(For definition of fleets, see Table 20.1)
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Table 20,7. North Sea WHITING mesh assessment.
T at age by fleet for discards for new mesh.
(For definition of fleets, see Table 20.1)
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Table 20.8. North Sea WHITING mesh assessment. .
Predicted landings 1985-97 by fleet with old mesh N x 10_3.
(For definition of fleets, see Table 20.1)
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Table 20.9. North Sea WHITING mesh assessment.
Predicted discards 1985-97 by fleet with 0ld mesh N x 10_3.
(For definition of fleets, see Table 20.1)
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Table 20.10. North Sea WHITING mesh assessment. -3
Predicted landings 1985-97 by fleet with new mesh N x 10 “.
(For definition of fleets, see Table 20.1)
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North Sea WHITING mesh assessment. _3
Predicted discards 1985-97 by fleet with new mesh N x 10™°.

(For definition of fleets, see Table 20.1)
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North Sea WHITING mesh assessment.

Predicted total stock biomass and spawning stock biomass
1985-97 with old and new mesh.
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Table 20.13. NORTH SEA WHITING. Mesh change assessment. Summary % changes in yields (1000 tonnes).

1985 1986 1987 1997
Lendings | Discards | Landings|Discards | Lendings | Discarde | Landings| Discards
POTAT, HUMAN CONSUMPTION 01d 61.2 58,3 77.3 62.7 87.7 61.9 88.0 61.2
New 37.7 29.4 54.7 35.5 86.0 37.8 96.4 38.6
FiCE -38 =50 -29 43 -2 -40 0 | 37
INDUSTRIAL 01d 55.9 64.2 63.7 62,6
New 59.6 76.5 80.5 80.8
%CE +7 +19 +26 +29
INDUSTRIAL + o1a | 117.1 58.3 141.5 62.7 151.4 - 61.9 | 150.6 61.2
HUMAN CONSUMPTION New 97.3 29.4 131.2 35.5 166.5 37.8 | 177.2 38.6
-17 =50 =7 ~43 +10 =40 +18 =37
Belgium %CH 37 -49 +12 -35
England %cH -35 -48 +24 -29
France %CH 41 -49 0 -37
Netherlands 9CH —44 48 -8 37
Scotland %CH -34 -51 +22 -38
Pederal Republic of Germany | %CH =37 -49 +11 -35
OTHER Humsn consumption 9CcH -39 49 +5 -39

- yot -
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Table 20.14. North Sea HADDOCK mesh assessment.
F at age by fleet for landings with old mesh.
(For definition of fleets, see Table 20.1)
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Table 20.15. North Sea HADDOCK mesh assessment.
F at age by fleet for discards with old mesh.
(For definition of fleets, see Table 20.1)
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Table 20.16. North Sea HADDOCK mesh assessment.
Mean weight at age for landings.
(Por definition of fleets, see Table 20.1)
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Table 20.17. North Sea HADDOCK mesh assessment.
Mean weight at age for discards.
(For definition of fleets, see Table

VBEL VDEH VENG I ™ THEL 1S
PALL PALL VALl TALL PALL PALL PIRAWL
N onLeb ) .65 0,065 AoN6e5 1 D065 DL 0S T D No
UL 10Y) 0109 DL1H%T dudeYt Dotoyr Holovy .17
DLoNLE260 D.2260 N.2Per L2264 .220n .20 002380
TN, e L2780 0.2 /8 DL20a) N2 el Nl NL2Y2l
A ULATSE U.613) DA ULATST dLaThL NLbsn D372
54 1 \ i | : j 1
NN i i i i | H i
) \ . , h . . .
[ t 1 ' 1 1 1] 1
BN H ' i | | | H
24 | i i ] i i H
i | i i : ; i i
T i 1 i | j i H
iSCw 1S = HARIEN TS YN NS H
A 100 Te T T oLl Tu o GALL HETA N i
IHER TR ST j i ARV CH I N A IV
AT Y 1 i : HER I N
PRI I (FPR H H | 2 PonL22¢h
31 .24 | \ HES D ST B At
I i ] i i AN -
D 1 | i : i i
" ) h . . ) |
1 i 1 il ] 1] 1
7 i 1 i \ i V
o | h | h \ y
1 Ll 1 1 ] ¥ 1
o . ) ) . . |
) l ] 1 t 1 1
i 1 i ; i i :
G | i i | \ 1

Table 20.18. North Sea HADDOCK mesh assessment.

Mean weight at age in the stock, stock age composition 1985

and maturity at age.
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Table 20.19. North Sea HADDOCK mesh assessment.
F at age by fleet for landings with new mesh.
(Por definition of fleets, see Table 20.1) -
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North Sea HADDOCK mesh asgsessment.

T at age by fleet for discards for new mesh.
(For definitiond fleets, see Table 20.1)
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Table 20.21. North Sea HADDOCK mesh assessment. 3
Predicted landings 1985-97 by fleet with old mesh N x 10~~°.
(For definition of fleets, see Table 20.1)
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Table 20.22. North Sea HADDOCK mesh assessment. : 3
Predicted discards 1985-97 by fleet with old mesh N x 10 7.
(For definition of fleet, see Table 20.1)
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Table 20.23. North Sea HADDOCK mesh assessment. s
Predicted landings 1985-97 by fleet with new mesh N x 10'3 .
(For definition of fleets, see Table 20.1)
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Tgble 20.24. Worth See HADDOCK mazsh asmessment.
Predicted discards 1985-97 by fleet with new mesh N x 10 -3,
(For definition of fleets, ses Table 20.1)
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Mable 20.25. Worth Sea HADDOCK mesh assessment.
Predicted total stock biomass end spawning stock biomess
1

1985-97 with old and new mesh. Tonnes.

: oLy HESH i NEW MESH

iTotal Stispawn StiTotal stispawn &t
35 059421 2164281 6639421 2166231
56 6939071 329241 726391 378589,
87 6348051 3111521 73e6711 3835374
58 5973400 2835161 tUtevZ2i 339230
By 5422301 2694211 6863641 3459064,
90 57hALLY 2628961 6797371 339658,
91 5725341 2599981 67683217 3368241
92 5716141 2590781 6760801 3360221
97 571152) 258619641 6756901 3350334
e 5707444 2582081 6752671 3352091
95 §70588) 2580521 675Nv4&. 3350301
%6 5/05371 2580011 6750365 3349801
.97 57052n% 257984 6750191 334962,




Table 20.26 NORTH SEA HADDOCK.

Mesh chenge assessment for summary % changes in yields ('000 tonnes)

1965 1986 - 1987 71997
. Landings | Discards [ Landings ‘| Discards Landings | Discards | Landings | Discards
TOTAT, HUMAN CONSUMPPION 014 | 143.1 96.4 229.5 72.7 216.7 62.5 175.5 61.3
New | 118.5 61.2 244.8 52.7 252.2 43.4 212.6 42.0
HCH -17 -37 +7 =27 +16 -31 +21 32
| TNDUSTRIAL 01d | 34.4 34.8 33.4 30.9
ew 35.9 38.2 37.4 34.6
F FCH +4 +10 +12 +12
'INDUSTRIAL +
HOMAN CONSUMPTION 01a | 177.5 96.4 264.3 T2.7 250.1 62.5 206.4 61.3
New | 154.4 61.2 283.0 52.7 289.6 43.4 247.2 42.0
9%CH -13 -37 +7 ~27 +16 -31 +20 -32
Belgium e -9 47 +30 ~29
Denmark % -8 =37 +33 -33
Hngland %C -15 ~49 +22 -30
Prance %HC ~11 ~56 +31 ~34
Netherlands ol -17 -52 -8 ~12
Scotland %HC -19 -36 +18 -31
Federal Republic of Germany | #HC -19 ~44 +23 =36
OTHER humen consumption 2] ~17 37 . +22 -32
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Figure 5.1. FISH STOCK SUMMARY (« k) _North Sea COD (Sub-ares IV)
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Figure 6.1. PISHE

A Trends in yield and fishing mortality (F)
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Figure 9.1. FISH STOCK SUMMARY (Stock) _North Sea HADDOCK
A Trends in yield and fishing mortality ) _ B Trends in spawning stock biomass (SSB)and recruitment (R)
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Figure 10.1. FISHE STOCK SUMMARY (Stock) _HADDOCK in Division VIa
A Trends in yield and fishing mortality (F) _ B Trends in spawning stock biomass (SSE)a.nd recruitment (R)
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Figure 13.1. PISHE STOCK SUMMARY (v ) North Sea WHITING
A Trends in yield and fishing mortality (F) N B Trends in spawning stock biomass (SSB)and recruitment (R)
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Figure 14.1. FISH STOCK

A Trends in yield and fishing mortality (F)
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