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PARTICIPANTS
D W Armstrong United Kingdom (Scotland)
H Heessen Netherlands
J P Hillis Ireland
T Jakobsen Norway
B W Jones (Chairman) United Kingdom (England & Wales)
J Lahn-Johannessen Norway
F Lamp Federal Republic of Germany
P Lewy Denmark
C T Macer United Kingdom (England and Wales)
A Souplet France
P Sparre Denmark
G Wagner Federal Republic of Germany

K Hoydal, ICES Statistician, also attended the meeting.

TERMS OF REFERENCE

At the 1981 Statutory Meeting it was decided (C.Res.1981/2:27:6) that
the North Sea Roundfish Working Group should meet at ICES headquarters
from 23 March to 1 April 1982 to:

(i) assess catch options for 1983 for cod, haddock and
whiting in Sub-areas IV, VI and VII (excluding
Divisions VIIa, VIIf and VIIg),

(ii) advise on appropriate minimum mesh size for cod,
haddock and whiting if fished in a single species
fishery in Sub-area IV, and investigate other pogsi=-
bilities of improving the exploitation patterns on
these stocks,

(iii) look at the information available on haddock and cod
stocks in Division VIb, with the aim of carrying out
an analytical assessment of these stocks, if this is
possible,

(iv) estimate the species composition of by-catches in the
Pandalus borealis fisheries and advise on an appropriate
by-catch limit,

(v) specify deficiencies in data required for assessments.

INTRODUCTION

When the report of the 1980 meeting of the Working Group was considered
by ACFM, criticisms were expressed concerning the method adopted by

the Working Group to determine the values of F at each age for 1980.
ACFM revised the calculations by an alternative method subsequently
described by Saville (1981). However, it became apparent that there
were errors in the revised assessments and, therefore, the assessments
were recalculated by a Group consisting of the Chairman of ACFM, the
Chairman of the North Sea Roundfish Working Group and the ICES
Statistician meeting on 2 November 1981l. The details of these revised
assessments are given in Appendix 1 to this report (p.130).




DATA BASE
Revision of Age Freguencies of Discarded Haddock and Whiting
1960-74 North Sea

In last year's report, total international age frequencies for
discarded haddock and vhiting for the pericd 1960-~74 were all based
entirely on Dutch data. For the period 1975~80, Dutch and Scottish
data are available., Comparison of these data sets indicates that the
Dutch data and the Scottish data are not in good agreement as to
discard practices by the respective fleets. Accordingly, estimates
were made of discards of haddock and whiting by Scotland for the
period 1960-T4. These estimates were then used in conjunction with
the Dutch dats for those years to derive the total international
digcard data set. The effect of this procedure can be seen by com-
paring Tables 4.2 and 4.3 of this report with Tables 3,2 and 3.3 of
last year'!'s report,.

The method employed to estimate Scottish discards for the period
1960-74 was as follows: the average number of fish of each age
discarded per fish landed was estimated from annual data for the
period 1975-80 for each Scottish gear type for which human consumption
landings age frequencies exist (trawl, seine, light trawl, Nephrops
trawl). These average values were then used to estimate discard
numbers at age from the appropriate landings' age frequencies for the
period 1960-74.

It should be noted that this revision is of a provisional nature.

A comprehensive and final estimation of Scottish discards for the
period 1960-75 will be carried out during 1982, The results, with
associated revisions to the international data, will be made avail-
able to the Working Group in advance of next year'!s meeting.

DETERMINATION OF FISHING MORTALITY RATES IN THE TLAST DATA YEAR

At last year's meeting the socalled "gamma method" was used to
estimate P at age in the last data year, This method was found to
have a number of deficiencies and, in an attempt to overcome these,
a modified method (the "rho method") was employed.

Basically, the gamma method assumed the following relationship
between catch per unit effort and mean number of fish in the sea:

B

a,y ¢ Na,y ( )

Using Bquation (1), correlation is forced between I and ¥ since the
Tvalues contain at least some numbers which are also used to cal-

culate N. A version of the gamma method which would avoid this
problem is

_ B
ra,y = Nl g reeeerereeeiiiiiiiien (2)

The rho method makes the assumption that the value of B is exactly
unity and that o varies with time, i.e.

ra,y R .Y TP BT PR T R Y PRTTRRRRRRD (3)
> Th = o Ceessessestsr ettt e staranae
© %,y a,y (4)
where rhoa"y = ra,y/Na+l,y+1
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The theoretical implicationsg of these changes in the assumptions are
explained in Appendix 2 (p. 139).

The basic method is %o plot rho, y for each age (a) against year (y).

The scatter diagram thus obtained’ is then used to predict rho in the
last data year (rhoa y).
b

In the last data year, therefore, we know ra,y and rhoa,y. Hence we

can determine Na+1,y+l = rhoa’y/raﬁy'

Having determined Na+1,y+l and knowing the catch number in the last
data year (Ca y), we can determine Fg v, the fishing mortality rate at
age a in the last data year by solving the following equation for
F :
a,y
ca F Z
2.0 = 22F (”89¥ = 1) veriiiiirenaeaens (5)

Na+1,y+1 Za,y

The full computational procedure is an iterative one and is fully
described in Appendix 2.

For the North Sea stocks, the catch and effort data to which the method
was applied were as follows:

Cod - Scotland trawl, seine, light trawl, Nephrops trawl,
England trawl, seine (Table 5.1)

Haddock - Scotland trawl, seine, light trawl, Nephrops trawl (Table 5.4)
Whiting - Scotland trawl, seine, light trawl, Nephrops trawl (Table 5.7)

The output solutions are shown in Tables 5.2-5.3 for cod, in Tables
5.5=5.6 for haddock, and in Tables 5.7-5.8 for whiting. The values of
rho from the final iteration are shown plotted against year for cod
in Figure 5.1, for haddock in Figure 5.2 and for whiting in Figure 5.3.

The method did not work well for some of the older age groups. This
is because the VPA was initiated at age 10 and the values of N at age
were not, therefore, well determined at those ages.

The data for Division VIa stocks will not be presented in this report,
because the method failed to function well for any of these stocks.
This is probably because there are still some internal inconsistencies
in the human consumption catch at age set. More importantly, no data
are yet available for Division VIa stocks or discards or industrial
by-catch. The lack of these data may inhibit application of the rho
method to Division VIa stocks.

ESTIMATION OF RECRUITMENT

In previous years the Working Group used the results of the International
Young Fish Surveys (IYFS) to determine the abundance of the youngest

age groups. If this practice had been followed this year, the 1980

and 1981 year classes for the North Sea stocks would have been derived
from the IYFS indices and the use of an IYFS index/VPA year class
strength relationship. The year classg strengths for the West of
Scotland stocks would then have been derived from a relationship

VPA year class strength VIa/VPA year class strength IV. Input F values
for 1981 in the VPA on the appropriate age group would then have to

be scaled to give the predicted numbers in the stock.
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This year, as mentioned in Section 4, the discard data base for the
North Sea haddock and whiting stocks has been revised resulting in a
change in VPA stock numbers. The revised data, together with updated
IYFS indices, are given in Tables 6.1-6.3 and the relationships are
plotted in Figure 6.1-6.3.

In considering the IYFS data this year, the Working Group also

examined alternative plots of the data in which the IYFS:VPA ratio was
plotted as a time series. For cod, there appeared to be no trend with
time, but for haddock and whiting there appears to be evidence of a
trend of increasing survey efficiency with time (Figures 6.4-6.5). It is
worth noting that this plot is essentially the same plot of

T

N

against year, which was used to make the fishing efficiency correction
in the rho method used for calculation of VPA input F values, In the
cagse of the survey data, the survey indices are equivalent to cpue
indices,

Having observed a probable efficiency trend with time, the Group had
to consider possible options for obtaining estimates of recruitment.
The options considered were:

1) To use average recruitment

2) To use recruitment determined by an input of
an average F value in the VPA

3) To use recruitment estimates from the IYFS/VPA
relationships

4) To use estimates of recruitment from IYFS/VPA
relationships corrected for efficiency trend.

For cod, the scatter of points from Option 3 was too great to be used
for prediction purposes. An alternative data set using selected survey
rectangles appeared to give a better relationship but gave a very poor
prediction of the 1979 year class, and the predicted value of the 1980
year class was such that the corresponding F value in VPA appeared
anomalous.

Option 4 is not applicable for cod, Option 1 wase considered
unsatisfactory, as the available evidence indicated that the 1980
year class was a poor one.

For haddock and whiting with Option 4, there was some uncertainty about
whether the time-series trend was a real one, For Option 3 there were
problems with a large positive intercept in the IYFS/VPA plot for
whiting and an apparently curved relationship. As with cod, there was
evidence to suggest that the year classes concerned were not of average
size, and Option 1 was rejected.

Consequently, Option 2, recruitment determined by using an F value in
VPA for O- and l-groups in 1981 based on an average of recent years,
was used for all three North Sea stocks. ’

Having decided on this approach for the North Sea stocks, it was
agreed that it would be appropriate to use the same method for the
West of Scotland stocks rather than the use of the VIa/IV relationship.
In some cases atypical F values were omitted, if they occurred in the
period for calculating the average.

The apparent trend in the efficiency of the IYFS in catching haddock and
whiting, which has come to light at this meeting, is something which
requires further investigation to determine how real the effect is and
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what might account for it, and it is recommended that the IYFS data
are re-examined with this objective.

Te NORTH SEA COD
7.1 Catch Trends (Table 7.1 and Figure 7.l.a)

Provisional nominal landings in 1981 were 272 856 tonnes, which represents
a 10% increase over the 1980 figure,and a 24% increase over the 1981 TAC of -
220 000 tonnes. The 1981 landings were exceeded only by those in 1972

over the past 10 years.

7.2 Age Composition (Table 7.2)

Details of countries supplying age composition data are given in the
text table below. Landings by countries, which have an age~sampling
programme, formed a high proportion of the total landings in both 1980
and in 1981, Discards were excluded from the VPA input data because
they are not as reliably estimated as for haddock and whiting, at least
in the Scottish data. Industrial fishery by-catches were also excluded,
since they, too, are not estimated with sufficient reliability; the
guantities are relatively small.

North Sea Cod

Nations supplying |[Weight represen=| Total % represented

Year | Category age composition ted by age com- weight |by age com-
data positions caught | positions
Industrial T
by-catch Norway 595 Not known ?
1980 Human con-| Belgium, Denmark, | 245 726 250 766 98
sumption England, Federal

landings Republic of Ger-~
many, France,
Netherl., Scotland

landings Republic of Ger- i
many, Netherl., i

Discards England.Netherl., 72 617 170 675 43
Scotland
Industrial - - Not known . - i
by-catch
1981 | Human con-| Belgium, Denmark, | 260 939 278 920 94
sumption England,Federal ‘ !

Scotland

Discards Netherl., Scotland 10 919 47 132 23

7.3 Recruitment (Table 6.1 and Figure 7.1,b)

As noted in last year's report, the IYFS/VPA correlation is poor and
gives particularly poor prediction of abundant year classes. IYFS

estimates adjusted by salinity and by timing considerations give much
better correlation (Burd, 1981), but the 1979 year class is still greatly
underestimated.

Such adjusted IYFS estimates from the 1981 and 1982 surveys were not
available to the Working Group. However, data referring only to

rectangles in which salinity has remained within the range 34M to 35%
were supplied from the Lowestoft Laboratory, these data correlating




T4

745

7.6

-6 -

closely with the full adjusted data set. The estimates correlated
well with VPA, but the 1979 year class is still seriously underestimated.
Predictions for the 1980 and 1981 year classes were 86 millions and
129 millions, respectively., Using the value indicated for the 1980
year class, together with the catch of this year class estimated for
1981, an F value of 0.35 is produced, a figure which is twice the
recent average and well in excess of the highest value recorded
previously. It was, therefore, decided not to accept this estimate
but to use a recent average F figure (0.18, mean 1978-79), which
produces a stock size of 152 millions at age 1 in 1981. Since there
is doubt about the IYFS estimates of the 1979 and 1980 year classes,
it was considered advisable to assume average recruitment (210
millions) for the 1981 year class recruiting at age 1 in 1982, for
which the "standard salinity rectangles" estimate is 129 millions.

Weight at Age (Table 7.3)

The data on catch weight at age for 1981 were the mean of the

data sets supplied (consumption landings) weighted by numbers landed.
Before taking means, each set had been adjusted where necessary by
sums of products of number x mean weight, to correspond to the total
nominal weight. However, for Scottish data the adjustment was made
to the numbers instead of the mean weight. For predictions in 1982
and 1983, the mean weights at age were arithmetic averages
(unweighted) for the period 1976-81. Stock mean weights were agsumed
to be the same as catch mean weights.

Fighing Mortalities in 1981 R

Except for F at age 1 (which was a recent average), these were
estimated by the rho method described in Section 5. F at age 2 was
not adjusted to corregpond to the number predicted by the IYFS, for
the reasons described above (see Section 6 on recruitment), but the
F value used does in fact result in a stock size at age 1 in 1980,
which is close %o that deduced by ACFM in 1981 (Byrd, 1981). The F
value of 1.23 at age 2 is the largest yet seen in the present cod
VPA, but similar increases over preceding years have occurred when
other strong year classes (1969, 1970, 1976) have recruited at age 2.
It is smaller than the final value (1.30) adopted as input in 1980
for this age group by ACFM (November 1981 Report).

F values for some of the age groups >5 are rather high compared

to the recent average and are also about double those finally
adopted by ACFM last year for 1980 input. In support of the present
values for 1981, it can be said that the values used last year appear
to be low compared to recent levels of ¥, and, in addition, there

is some evidence from the VPA that the increased Fs which strong
year classes seem to attract at age 2 are also reflected to some
extent in the older age groups. The abundance of the 1979 year class
might, therefore, have had this effect.

VPA Results

The fishing mortality results (M = 0.2) are given in Table 7.4. Mean
F values increased in 1972 and thereafter fluctuated about a higher
level than previously. P in 1980 and 1981 appears to have increased
pubstantially, but this does of course depend on the input method
used. The spawning stock biomass (Figure 7.1.c) has shown a gradual
decline from 1968 to 1978 but has had a more or less constant level
gince then.
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Te7 Equilibrium Yield for Average Recruitment
This was calculated as described in Section 5.2 of the 1981 Working
Group report. The results are given in Figure 7.2. Present F is well
in excess of Fpyy. The section on optimum mesh size is also relevant
in this context.
7.8 Catch Predictions
The input data are given in Table 7.6. For prediction purposes,
mean weights and exploitation patterns averaged over the period
1976-81 were used,
Two options for 1982 were considered:
l) that the 1982 TAC of 235 000 tonnes would be taken, or
2) that F in 1982 would be the same as in 1981,
Both options result in similar catches in 1982, with Option 2 producing
226 000 tonnes at a slightly lower F than in Option 1. Results for
Option 2 are shown in Table 7.7 and Figure 7.3, In 1983, the
spawning stock biomass will start at the lowest level recorded in
the past 17 years. Catch predictions and associated biomasses are
tabulated for a range of F values for 1983,and for Fpax and Fo,1. If
F remains constant in 1983, the predicted catch is 195 000 tonnes.
8. COD IN DIVISION VIa
8.1 Catch Trends (Table 8.1, Figure 8.l.a)
Provisional nominal landings in 1981 were 22 681 tonnes, and were the
largest recorded over the past 10 years. They were 16% greater than the
TAC for Division VIa, which was 19 500 tonnes,
8.2 Age Composition (Table 8.2)
Details of data supplied for the past 2 years are given in the text
table below. Discard estimates were not included in the VPA input,
since they have not been collected for a sufficient period for estimates
of past total international discards to be made. The revigion of the
data base, as completed for the North Sea cod at the 1981 ad hoc
Working Group meeting, still remains to be done for the Division VIa
stock, and it is hoped that this can be accomplished in 1982,
Cod in Division VIa
Nations Weight Total E % represented|
Year Category supplying represented by | weight ! by age compo-|
age com- age com~ caught . sitions
position positions
data |
1980 Human England,
consumption| France, 17 739 17 878 99
landings Ireland, .
Scotland |
Discards Scotland 344 704 49
1981 | Human England,
sumption Ireland, 15 809 23 256 68
landings Scotland
Discards Scotland 217 837 26
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Recruitment (Table 8.5, Figure 8,1.b)

In the absence of a recruitment survey and of a VPA correlation
between the North Sea and Division VIa cod stocks, recruitment of the
1980 year class at age 1 in 1981 was determined by applying an average
recent F (1977, 1978) to the catch number. This results in the
smallest year class since that of 1971, which was about the same size.
Although the rho method was not used to determine 1981 F values (see
Section 6), it does also indicate a very poor 1980 year class. Year
clagses after that of 1980 were assumed as the average of the period
1967-78, at 7.233 millions. The 1978 and 1979 year classes are
indicated by the current VPA to be the two largest on record for this
stock.

Weight at Age (Table 8.3)

This was calculated as a mean weighted by the number landed by each
fleet., A sum of products correction was applied to all data sets
before taking means, except for the Scottish data, in which the numbers
were adjusted.

Fighing Mortalities in 1981

The rho method as used for the North Sea stocks was not used in this
stock, as explained in Section 6. Input F values were, therefore,
calculated as the mean of the 1976-78 Fg, except that the unusually
high values of ages 1 and 2 in 1976 were omitted, The Fs are broadly
gsimilar to those used as input F values last year,

VPA Results (Tables 8.4-8.5)

Some increase in F values is apparent in recent years, although these
are dependent on the input values. It is possible that the recent
strong year classes are attracting increased figshing effort. The
spawning stock biomass (Figure 8.1.0) appears to be increasing after
remaining constant for the previous 10 years.,

Yield at Average Recruitment (Figure 8.1.d)

This was calculated using values for mean weights and fishing mor-
talities averaged over the period 1976-8l, Mean recruitment of

7.2 millions was used to calculate the total yield. As with the North
Sea stock, the present level of F is well in excess of Fmax'

Catch Predictions

Input data are given in Table 8.6. Mean data for the period 1976-81
were used for weight at age and F at age in predictions for 1982 and

1983,

For 1982, Option 1 (Table 8.7) assumed that the TAC (17 000 tonnes)
was adhered to, and this implies an approximate halving of F in 1981,
Option 2 (Table 8,8) assumes no change in F in 1982, in which case a
catch of 31 000 tonnes is predicted. This value is about 30%

higher than the previous highest values since 1967. The result is
attributable to the presence in the fishery of the 1979 year class.
This year class has been estimated to be about 4 times the abundance
estimated to it at the last Working Group meeting, based on an average
historic abundance. A range of catch and biomass options is given
for 1983, and this is graphed in Figure 8.2,

COD_IN DIVISION VIb

No age compositions are available for this stock, but nominal landings
are quite small (Table 9.1). If a TAC is set for the whole of Sub-area
VI, an appropriate allowance will need to be made for Division VIb.
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10. COD IN SUB-AREA VII
10.1 Cod in Divisions VIId and VIIe (Table 10.1)
As in 1980, the only data available for 1981 were from England, but
were based on limited sampling. No further progress towards making
an analytical assessment was, therefore, possible.
10.2 Cod in Divisions VIIb,c and VIIg-k (Table 10.2)
No age composition data are available for these Divisions.
11. NORTH SEA HADDOCK
11.1 Catch Trends
Total international landings and total international catches are
given in Table 11l.]1 and shown in Figure 1l.l.a for the period
1966-81., Because of the revision of the total international discard
estimates referred to in Section 4, the catch values (landings and
discards) are different from those presented last year.
The TAC for 1981 was 140 000 tonnes and provisional nominal landings
for 1981 were 129 265 tonnes. The Working Group's estimate of total
landings in 1981 was 147 227 tonnes.
11.2 Age Composition (Table 11.2)
The estimates of total international discard age compositions were
revised for the period 1966-75 by the method stated in Section 4. The
revised estimates resulted in a substantial increase in the estimated
number of fish discarded and altered the age compositions from those
previously used, especially for the younger age groups. Details of
the data supplied to the Group by various nations for 1980 (final)
and 1981 (provisional) are summarized in the following text table:
North Sea Haddock
Nations supplying | ¥:;§§:ed Total |[% represented
IYear| Category age composition data Pb age weight by age
y age caught compositionsg
compositions
1980| Industrial | Denmark, Norwey 23 346 25 154 93
by-catch
Human Belgium, Denmark, 9% 980 98 812 95
consumption| England, France,
landings Netherlands, Scotland
Discards Scotland 6L 461 94 910 65
1981 Industrial | Denmark, Norway 16 218 17 786 91
by-catch '
Human Belgium, Denmark, 122 341 129 441 95
congumption| England, France,
landings Netherlands, Scotland
Discards Scotland 43 795 68 258 64
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11.3 Weight at Age

Mean weight at age data for the total fishery are given in Table 11.3.
The revision to the discard data has also affected these values.

1i.4 Recruitment

For the reasons given in Section 6, it was deciced that it was not
advisable to estimate the number of fish in the sea at age 1 in the
years 1981 and 1982 from the IYFS survey data. Instead, average

F values for the period 1976-78 were calculated for ages 0O and 1 and
were used to estimate from the catch data the number of fish in the
sea at these ages in 1981, The number of fish at age 0 in 1980 was
then obtained from the VPA results. This procedure resulted in
estimates of the 1980 and 1981 year classes at age O of 834 millions
and 3 421 millions, regpectively. These values may be compared with
the average for the O-group for the period 1966-78 (excluding the
1967 year class) of 2 415 millions., Historical values for recruitment
from VPA are given in Figure 11.1.b.

11.5 Fishing Mortalities in 1981 for Age Groups 2 to 11+

These were calculated using the method described in Section 5.

11.6 VPA Results

Bstimated fishing mortalities are shown in Table 11.4 and estimated
stock numbers and stock biomass are ghown in Table 11.5.

Historical spawning stock biomass values (age 2 and older)
are shown in Figure 1l.1l,c.

Estimated spawning stock biomass in 1981 is somewhat higher than
the corresponding values for 1978 and 1979, which were among the
lowest on record.

11,7 Equilibrium Yield for Average Recruitment

BEquilibrium yield and spawning stock biomass curves are shown in

Figure 11.2, These were calculated by methods described in Section 5.2
of the 1981 Roundfish Working Group report. Exploitation pattern

and mean weight at age used in the computations, were set at the
1976-81 average values as shown in the last six columns of Table 11.6.

11.8 Catch Predictions

Input data for catch predictions are shown in Table 11.6. The
following primary assumptions were made when carrying out the catch
predictions:

1) The exploitation pattern in the years 1982 and 198% would be
the same as the average for the period 1976-81,

2) Mean weight at age in the stock and in the various components
of the catch (industrial by-catch, human consumption landings
and disoards) would be the same as the appropriate average
values for the period 1976-81,

3) Discarding rates at age would be the same ag the average
rate for the period 1976-81.

Two catch predictions were then made, based on the following secondary
assumptions:

1) The values of F in 1982 would be such that the combined landings
of the human consumption fleet and the industrial fleet would
exactly equal t¢ the TAC of 180 000 tonnes.
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2) The values of the human consumption Fs (landings and disoards)
in 1982 would be such that the average over the age range
2-6 in 1982 is equal to the corresponding average value for
1981 (F2—6 g1 = 1.223, human consumption fishery).
b

The result of the second prediction is shown in Table 11.7., Figure
11.3 shows the results as graphs.

The results of prediction 1 have not been included, since the level
of ¥ in the human consumption fishery required to take the TAC

is about 750% higher than that in evidence for 1981. Such P levels
virtually exterminate the spawning stock by the end of 1982 so that
predicted landings for 1983 are unbelievably low.

Prediction 2 implies F levels in 1982 unchanged from those in 1981.
The resultant landings' figure is 126 000 tonnes (96 000 tonnes
human consumption, 30 000 tonnes industrial by—catch). Egtimated
digscards in 1982 under this prediction are 88 000 tonnes.

12. HADDOCK IN DIVISION VIa
12.1 Catch Trends
Nominal landings in 1981 were 17 745 tonnes (Table 12.1), and the
Working Group estimated total landings did not differ appreciably
from this value. The ACFM advised TAC for 1981 was 15 500 tonnes.
12.2 Age Composition (Table 12.2)
The historical data set was unchanged from that used last year. No
estimate of discards or industrial age compositions for the total
international fleet are yet available, Data for 1980 (final) and
1981 (provisional) were supplied by the nations indicated in the
following text table:
Haddock in Division VIa
Year Category Nations supplying| Weight Total % represented
age composition represented| weight by age com-
data by age com-| caught position
position
1980 Human con~ England, Ire- 9 931 12 763 78
sumption land, Scotland
landings
1981 Human con- Ireland, 13 714 18 179 75
sumption Scotland
landings
12.3 Weight at Age
Values of mean weight at age of the human consumption landings are
gshown in Table 12.3.
Stock mean weights are assumed to be equal to mean weights in the
human consumption landings.
12.4 Recruitment

For the reasons given in Section 6 it was not thought advisable to
estimate recruitment at age 1 in 1981 and 1982 in Division VIa from
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the previously used plots of IV/VIa abundance values. Instead, F

for age 1 in 1981 was estimated as the average F for age 1 over

tne period 1977-78 (the 1976 value was ignored since it appeared
abnormally high on a historical basis). This procedure produced

an estimate of the 1980 year class at age 1 of 4.8 millions. This
value may be compared with the average at age 1 for the period 1966-78
(excluding the 1967 year olass) of 40.5 millions.

Lacking a valid basis for estimating the abundance of the 1981
year class in 1982, it was decided to assume that its abundance
would be set at the average mentioned above. Year classes after
that of 1981 were also assumed to be of average abundance.

Fishing Mortality Rates in 1981, Ages 2-8+

These were assumed to be equal to the average values for the
period 1976-78.

VPA Results

Estimates of fishing mortality rate are given in Table 12.4 and
stock numbers and stock biomass values are given in Table 12.5. The
estimated spawning stock size for 1981 is about double that for 1979.

BEguilibrium Yield for Average Recruitment

The yield and spawning stock biomass curves are shown in Figure
12.,1.d. The exploitation pattern and the mean weight at age values
used as input were average for the period 1976-81.

Catch Prediction
The input data for the catch predictions are given in Table 12.6.

The primary assumptions about exploitation pattern and mean weight
at age in 1982 and 1983 were the same as those described for North
Sea haddock, except that no consideration needed to be given for
industrial by-catch and discards,since no data on these components
of the fishery are yet available,

The secondary assumptions on P levels in 1982 were identical to
those given for North Sea haddock, i.e.

1) Fg, to produce the TAC of 15 500 tonnes

2) Fgp =Ty
The results of the prediction runs are shown in Tables 12.7 and
12,8, Only the results for Option 2 (Figure 12.2) are presented
graphically for 1983, since the two sets of results are virtually
identical for that yeax.

The level of F required to take the TAC in 1982 is 16% lower tgan
F levels in 1981. The expected catch in 1982, assunming F82 = Fgi
is 17 000 tonnes.

Under all options for 1983 (irrespective of assumptions for 1982)
spawning stock levels at the start of 1984 are expected to fall
below the 1981 level. This is principally due to the assumptions
mentioned in Section 12,4, that the 1980 year class is of very
low abundance.
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HADDOCK IN DIVISION VIb
Catch Trends (Table 13.,1)

Increased fishing activity on Rockall Bank resulted in a significant
increase in landings in 1980 when 7 300 tonnes were landed.
Provisional figures indicate that landings in 1981 exceeded
9 000 tonnes. Virtually all the catch was taken by English trawlers.

Stock Assessment

Sampling of landings from this stock have been poor, and there is
no adequate historic data series of age compositions of landings.
Although English landings have increased, the majority of vessels
in 1981 landed in foreign ports and sampling was not possible. It
is, therefore, not possible to make a VPA for this stock., Jones
(1982) has described a trawl survey on Rockall Bank and an assess-
ment based on the results of the survey. This assessment is
summarized here:

The age composition of the stock was obtained from survey catches
made with a trawl fished with a small-meshed liner. The total
stock size was estimated to be 70 000 tonnes. This was based on a
comparison of survey catch rates at Rockall with catch rates from

a gimilar survey in the northern North Sea, and using the estimated
North Sea haddock stock size and the total area occupied by the

two stocks. The age composition shows that year class strengths
have been very variable (Table 13.2). The year classes of 1975,
1978, and 1979 appear to have failed almost completely, and in
recent years the fishery has been sustained by the abundant 1976
and 1977 year classes, Survey results indicated that the 1980 year
class, which will recruit to the fishery in 1982, and especially
the 1981 year class, are both very abundant. Estimates of fishing
mortality at age were made, using an age composition of the catch
derived from the age composition of the stock, and a gelection
ogive appropriate to an 80 mm cod-end mesh size, and scaled to a
total catch estimate of 9 000 tonnes.

This gave a value on fully exploited age groups of I = 0.18
(Table 13,3), A yield per recruit curve (Figure 13.1) calculated
from the exploitation pattern and weight at age data is given

in Table 13.3 and gives a value of Fmax = 0435,

These results were used as a basis for a catch prediction, which
gave a predicted catch of 17 000 tonnes for 1982 and 30 000 tonnes
in 1983 for the game level of fishing mortality as in 1981.

These catch predictions are not greatly affected by error in the
estimate of 1981 stock size, but they are very dependent on the
estimates of the size of the 1980 and 1981 year classes. A
further survey is planned for 1982,

HADDOCK IN SUB-AREA VIT

Nominal catches of haddock in Divisions VIId,e and in VIIb,c,g-k
are given in Tables 14.1 and 14.2, No other data were available,
and no assessments could be attempted.,

NORTH_SEA WHITING
Catch Trends (Table 15.1, Figure 15.1.a)

Total official landings in the period 1972-80 fluctuated between
103 000 tonnes and 191 000 tonnes, averaging 138 000 tonnes
(Table 15.1). Provisional nominal landing figures for 1981 amount
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to 93 000 tonnes, and the Working Group estimate of total landings

is 149 000 tonnes,
150 000 tonnes.

to have been 194 000 tonnes,

This is close to the recommended TAC of
Total catch in 1981 including discards is estimated

15.2 Age Composition (Table 15.2)
Estimates of discards have been revised for the whole time series
(see Section 5). For 1980, the age composition has been updated
from the provisional figures. The major change was resulting from
an increase in the estimate of discards of 30 000 tonnes, which
produced higher catch in numbers, especially for age groups 1-3.
Details of the data supplied to the Working Group by various nations
for 1980 and 1981 (provisional) are summarized in the following text
table:
North Sea Whiting
Nations supplying |Weight % represented
i Total
Year Category age composition represented weight by age
data by age comp. canght compositions
Industrial
by-catoh Denmark, Norway 41 747 45 T47 ?l
Human consump.| England, France,
1980 landings Netherl., Scotland 87 003 92 534 24
Discards England, Netherl.,| 47 561 86 940 55
Scotland
Industrial
by-caton Denmark, Norway 63 132 70 167 90
1981 Human consump.| England, France,
landings Netherl,,Scotland 74 235 79 024 94
Discards Netherlands, 17 117 44 994 38
Scotland
15.3 Recruitment
In the absence of acceptable independent estimates of the strengths
of year classes 1980 and 1981 (see Section 6), the values used
were those resulting from assuming average F for the period
1977~79 for ages O and 1 in 1981, This gave for
the 1980 year class a value of 1 066 x 10° and for the 1981 year
clags 2 566 x 100 at %ge 0, which are both below the long-term
average of 3 131 x 10°.
15.4 Weight at Age
Mean weight at age data for total catches are given in Table 15.3.
15.5 Pighing Mortalities in 1981 for Age Groups 2-11+

Fishing mortalities in 1981 for these age groups were based on the
method described in Section 5.
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15.6 VPA Results

Estimates of P as calculated by VPA are given in Table 15.4.

The average F values over the age groups 2-6 indicate that the
overall fishing mortality in 1981 was about 6% higher than in
1980 and there has been an increasing trend after 1978. Estimates
of stock numbers and stock biomass are given in Table 15.5.

Knife~edged recruitment at age 2 to the spawning stock was assumed,
Spawning stock biomass after 1965 has fluctuated between 160 000
tonnes and 500 000 tonnes (Table 15.5, Figure 15.l.c). From 1981
to 1982 the spawning stock biomass is estimated to have been
reduced from 312 000 tonnes to 208 000 tonnes.

15.7 Bquilibrium Yield for Average Recruitment

Long-term yield and discards assuming average recruitment are
presented in Figure 15.2., Input data were those used for catch
predictions (Table 15.6)., The calculations were done as described
in Section 5.2 of last year's report,

15.8 Catch Prediction

Input data for the catch predictions are given in Table 15.6.
The following primary assumptions were made when carrying out the
catch predictions:

1) The exploitation pattern in the years 1982 and 1983 would
be the same as the average for the period 1976~81.

2) Mean weight at age in the stock and in the various
categories of catch would be the same as the appropriate
average for 1976-81.

3) Discarding rates at age would be the same as the average
rates for 1976-81,

Two catch predictions were then made, based on the following
gsecondary assumptions:

1) The values of F in 1982 would be such that the combined
landings of the human consumption fleet and the industrial
fleet would exactly equal the TAC of 170 000 tonnes.

2) The value in 1982 would be such that the average over
the age range 2-6 in 1982 is equal to the corresponding
average value for 1981 (F = .90, human consumption

: 2-6,81
fishery).

The results of Prediction 1 show that the level of F in the human
consumption fishery in 1982 required to take the TAC is about
350% higher than in 1981, This option for landings in 1982 is
therefore disregarded.

The results of Prediction 2 are shown in Table 15.7 and Figure
15.3. The landings in 1982 with the same level of F levels

as in 1981 is estimated to be 127 000 tonnes (70 000 tonnes human
congumption, 57 000 tonnes industrial by—catch). Egtimated
discards in 1982 are 54 000 tonnes.

16, WHITING IN DIVISION VIa
16.1 Catch Trends (Table 16.1 and Figure 16.1)

Provisional landings in 1981 were 11 800 tonnes, which is the
lowest after 1970. The TAC was 16 400 tonnes. Estimates of
discards were not available.
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16.2 Age Composition (Table 16.2)
There were no changes in the age composition data used last year.
A provisional age composition for 1981 was assembled. Details of
the data supplied to the Working Group are summarized in the text
table below.
Whiting in Division VIa
Nations Weight % represented
Year Category supplying represented Total by age com-~
age comp. by age weight positions
data compositions caught
1980 Human France,
consumption Ireland 12 534 12 782 98
landings Scotland
1981 Human
consumption Ireland,
landings Scotland 11 370 11779 88
16.3 Recruitment (Pigure 16.1.b)
There were no independent estimates available of the strength of
the most recent year classes, which therefore had to be taken from
the VPA. It was therefore decided to assume that F at age 1 in
1981 was equal to the average F for the period 1976~80. The
estimate of the 1980 year class at age 1 obtained by these means
is 18.6 x 10°. This might be compared to the long-term average
(1966-78) of 8.7 x 106. This average value was used as prediction
input for year classes after that in 1980,
16.4 Weight at Age
Mean weights at age for total landings are given in Table 16.3.
16.5 Pishing Mortalities in 1981 for Age Groups 2-8+"
The average F at age for 1976-~78 was used as input in 1981 for
age groups 2-4. F = 1,20 was used for older age groups.
16.6 VPA Results
Estimates of fishing mortality ag calculated by VPA are given in
Table 16.4, and stock numbers and biomass in Table 16,5. Spawning
gstock biomass (ages 2+) appears to have been stable at a relatively
low level in recent years (Table 16.5, Figure 16.1l.c).
16.7 Equilibrium Yield for Average Recruitment

Yield was calculated using an exploitation pattern and mean weights
at age equal to the averages for 1976-81 (Figure 16.1.d).
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16.8 Catch Prediction
The input data for the catch predictions are given in Table 16.6.

The primary assumption about exploitation pattern and mean weight at
age in 1982 and 1983 were the same as described for North Sea

whiting, except that no consideration was given to industrial by-catch
and discards, for which no data are yet available.

The secondary assumptions were:

1) F82 to produce the TAC of 13 000 tonnes

2) Ty =Ty

The results of the prediction runs are shown in Tables 16.7 and 16.8,
and are also given in Figure 16,2.

To take the TAC of 13 000 tonnes in 1982, an increase in fishing
mortality of 30% from 1981 is needed.

17. WHITING IN SUB-AREA VII
17.1 Whiting in Divisions VIId,e

Landing figures for 1980 have been revised from 7 348 tonnes to

8 635 tonnes. The time series shows a decline since 1975

(Table 17.1). Provisional landings in 1981 are 8 348 tonnes, which
is the lowest value since 1974,

Age composition for 1980 has been revised to the total catch of
the year, For 1981, the age compositions have been submitted by
England (13.6% of the provisional landings) and France (85.2%).
The English age composition was raised to the total of English
and Belgium catches and then the French was added.

A VPA was made to give gome indication about the level of
exploitation. The input and the results are given in Tables

17.2 - 17.5., The data-base time series is too short to allow to
detect any trend in fishing mortality. The age groups seem to

be fully exploited from the age of 3 or 4, but there are no data

on discards, which means that the fishing mortalities on the younger
age groups are poorly estimated. The VPA seems to indicate that

the 1980 year class is the smallest of the time series.

17.2 Whiting in Divisions VIIb,c and VIIg-k (Table 17.6)

Landings in 1980 have increased from the low 1977-79 level to the
level of 1976, Landings in 1981 are not known because the reported
data are incomplete.

18, APPROPRTATE MINIMUM MESH SIZES FOR SINGLE SPECIES FISHERIES FOR
COD, HADDOCK AND WHITING

A paper on this subject by Macer (1982) was congidered by the
Working Group, and it was agreed that the results could be adopted
to provide the relevant advice.

The input data used in the analyses are given in Tables 18.1-~18.5,
The values for mean length at each age were derived from English
groundfish gurveys and from Working Group data. Standard deviations



- 18 -

were also obtained from the groundfish surveys and from English
commercial data, while the weight-length constants come

from unpublished English data (cubic exponent assumed). The
Working Group expressed reservations about the constant values for
standard deviation for the older ages. If standard deviation is a
function of mean length, it is thought unlikely that the conclusions
from this study would be affected significantly. Selectivity

data (Table 18,2) were taken from the 1974 Working Group report,
except for selection ranges at the larger mesh sizes, which were
estimated by extrapolation.

Mean length per age group at different mesh sizes were obtained
by applying a selection ogive to the length composition of each
age group in the stock, assuming normal distributions for the
latter. These mean lengths were converted to mean weights by
application of appropriate length/weight relationships. The cal-
culations also produced the numbers retained by each mesh size,
which were expressed as a proportion of the number retained by
the 75 mm mesh. By applying these proportions to the F at age
array for the latter mesh size, exploitation patterns were
obtained for the other mesh sizes.

The exploitation patterns for the 75 mm mesh are the mean values
for the human consumption catch (landings and discards) in the
period 1975-80, taken from the Working Group data. They were
smoothed and normalised to unity at the age/ages of maximum F.
Although there is some doubt about the reliability of the discard
data in cod, it was felt to be preferable to include them in this
particular analysis.

Two methods were used to calculate "optimum" mesh sizes. In the
first, rather simple, method, the annual biomass of a cohort

of fish was calculated with a natural mortality of 0.2 and.zero
fishing mortality, and the mean weight at the age of maximum
biomass was converted to length, and the mesh size corresponding to
50% retention was calculated. The results are given in Table 18.6,
in which "optimum" mesh sizes of 261 mm, 134 mm, and 91 mm are
indicated for cod, haddock and whiting, respectively. Although
infinite fishing mortalities would be required to obtain the
maximum yields, these mesh gizes are close to those calculated

as "optimum" for recent Fs by the second method.

In the second method, yield per 1 year old recruit was calculated
for each mesh size over a range of Fs, using the appropriate
exploitation patterns and weight at age data. Total yield was
obtained by multiplying by average recruitment (1981 Working Group
data). Table 18.7 gives equilibrium yields at different mesh

size per recruit levels of F (1975-80) and at Fy,y. With recent
Fs, maximum yields are obtained at mesh sizes of 250 mm, 140 mm,
and 90 mm for cod, haddock and whiting, respectively, these values
being similar to those obtained from the first method. The last
column gives the total yield from all three species combined, and
this occurs at a mesh size of 120 mm.

These results indicate, therefore, that at the present level of
fishing mortality ( ~ effort), on biological considerations the
correct mesh size to secure a maximum yield in the long run would

be Cod 250 mm

Haddock 140 mm
Whiting 90 mm.
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On the other hand, with the use of the present recommended mesh
size of 90 mm, the results suggest that fishing mortality levels,
in order to secure a maximum yield in the long run for each
gpecies separately, should be as follows:

Cod 0.3 (reduction 72%)
Haddock 0.45 (reduction 55%)
Whiting 1.5 (increase 107%)

Intermediate combinations can be read from Table 18.7.

It should be pointed out that the calculations take no account
of possible density-dependent effects, nor of species inter-
actions. In view of the large changes in biomass, which are
predicted at large mesh sizes (Table 18.8), such effects are
clearly possible.

Other Posgibilities of Improving Exploitation Patterns for Cod,
Haddock and Whiting

In the context of the fisheries in the North Sea for cod, haddock
and whiting, improving exploitation patterns on these species
means reducing the number of younger fish in the catches.

In the human consumption fisheries, large amounts of young
haddock and whiting are known to be discarded. The only way to
alleviate this problem is to enforce mesh sizes appropriate to
each species. The mesh size appropriate to cod is, however,

not the same as that for haddock, which is in turn different from
that for whiting. Since these species are caught in a mixed
fighery, there, therefore, to be little scope for eliminating
discarding entirely.

Small-meshed fisheries often take a significant by-catch of young
protected species. Obviously, any reduction in such fisheries
will reduce the mortality rates on the by-catch species, provided
that the mesh size in the human consumption fisheries can be
appropriately set to ensure that discarding does not increase,

ag a result of there being more young fish in the sea.

With regard to cod, the IYFS data show that 1 and 2 year old fish
are concentrated in the German Bight in spring. If the fisheries
in this area were directed solely towards cod, or if certain
areas within it could be so defined, a mesh increase could be
effective in reducing Fs on these age groups, according to the
data in Table 18,7. 1In this context, it should be noted that
both in the Federal Republic of Germany and in the Netherlands

ig cod fishing Dbeing more and more commonly performed by
vessels using, voluntarily, cod ends with mesh sizes of 100-120 mm
compared to the present legal mesh size of 80 mm. Alternatively,
a closed area regulation could achieve a similar result, though
it would also preclude capture of older cod in these areas. Apart
from the question of enforcement, the Working Group did not have
the data necessary for an evaluation of the likely results of
such measures. Appropriate data would be, for example, North Sea
charts of catches by area (preferably by ICES rectangles) and

by season (preferably monthly) for all demersal species by each
country. This questions is obviously also relevant to the North
Sea Flatfish Working Group.
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BY-CATCHES IN THE Pandalus borealis FISHERIES

The Pandalus Fisheries

The main countries fishing for Pandalug in the North Sea are
Denmark, Norway and Scotland. The Danish fishery has taken place

on the Fladen Ground, and there is also a fishery in the Skagerrak,
which extends into the North Sea in the Norwegian Deep. Landings
congist of the Pandalus catches and by-catch fish suitable for
human consumption. In addition, some of the vessels, which are
equipped with industrial fish holds, also land by-catbtches of species
not suitable for human consumption for industrial purposes. This
category may possibly include undersized protected species.

The Norwegian fishery takes place mainly in the Norwegian Deeps
and extends into the Skagerrak. All the by-catch is normally
landed sorted into fish suitable for human consumption and the
remainder, which is used for industrial purposes.

The Scottish fishery takes place on the Fladen Ground and in the
Farne Deeps. Only by-catch suitable for human consumption ig
normally landed, and the vrest of the by-catch is discarded at sea.,

NWominal landings of Pandalus in the period 1970-80 from the North
Sea and the Skagerrak are given in Table 19.1.

Species Composition of the By-Catches

A study of the by-catches in the Danish fishery was commissioned
in 1981 by the Commission of the European Communities, but the
only results to date relate to the Skagerrak fishery.

For the Norwegian fishery, sampling has been carried out in 1981,
and the results are summarized in Table 19.2. The by-catch species
landed for human consumption and for industrial species are shown
separately. On average, Pandalus accounted for 42% of the total
catch, and 4.5% consisted of fish landed for human consumption.

The remaining 53% of the catch was landed for industrial purposes
with blue whiting being the most abundant species. Undersized cod,
haddock and whiting together amounted to less than 1% of the total
catche.

Data of the by-catch landed in the Scottish Pandalus fishery in
1970-75 on the Fladen Ground have been analyzed by Howard (1976),

and his results, with additional data for 1976-80, are summarized

in Table 19.3. The by-catch data in this table do not include fish
which are discarded at sea. Some information on discarding is avail-
able from Howard (1978), who found that the catches were made up of
46% Pandalus, 15% fish retained for landing, and 39% discarded fish,
These data are given in Table 19.4., However, of the discarded fish
about 87% (by number) were Norway pout,and cod, haddock and whiting
accounted for 0.4%, 2.3% and 1.1% regpectively of the discarded fish.

In addition to the above observations, data from research surveys
carried out by commercial vessels chartered by the Federal Republic
of Germany were given in the report of the 1981 meeting of this
Working Group.

The available data indicate that in both the Scottish and Norwegian
commercial Pandalus fisheries, the catch is made up of about

45% Pandalus and 55% by-catch. Surveys by the Federal Republic

of Germany took a lower proportion (21—30%) of shrimp, but these
results may not be typical of true commercial fisheries. On the
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Fladen Ground (Scottish data), the observed by-catch landings of
protected species constituted about 26% of the landings of shrimp.
In the Norwegian Deep (Norwegian data), the equivalent percentage

is about 11%. The quantity of undersized protected species taken in
the Pandalus fishery appears to be small,

In considering advice on appropriate by-catch limits, the Working
Group was given no indication what was to be considered as by-catch.
Possgibilities for this category could be

(1) Total fish (excluding Pandalus) retained on board
(ii) Total fish of protected species retained on board

(iii) Fish of protected species retained on board for
sale for human consumption.

In this context it should be remembered that some vessels discard
by~catch fish not suitable for human consumption, while othexr
vesgels retain on board all by-catch fish.

The other requirement of a by-catch regulation is to define to what
the by-catch is to be related. In the case of the Pandalus fishery,
it would probably be the most simple to define the level of by-catch
in relation to the quantity of Pandalug on board a vessel, e.g.,

the quantity of by-catch retained on board a vessel should not exceed
X % by-weight of the gquantity of Pandalus. The actual percentage
figure will depend on the definition of by-catch.

20. DEFICIENCIES IN DATA
20.1 Age Frequencies and Mean Weight at Age

The Working Group considers it highly desirable that age
frequencies and/or mean weight at age data should be provided as
indicated in the following text table:

Mean weight

Species Area Nation Age frequency at age
Cod v France X x
VIa France x X
VIId,e . France X x
Whiting Vile England x X
20.2 Sum of Products Discrepancies

SOP discrepancies are unacceptably high for the data sets in the
following text table:

Species Area Nation

Haddock VIa France

Whiting VIa France

Cod Iv Netherlands
20.3 Other Considerations

2043.1 In the past, Faroese industrial by-catch of haddock and whiting have
been estimated from the following relationship:

(Norway pout catch by Faroes)
(Norway pout catch by Denmark)

x (Danish age composition).
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Some doubt was thrown on this procedure at this meeting, and the
Working Group would like advice on this topic., In this context,
it should be remembered that the only other data on industrial
by~catch age frequencies are provided by Norway.

20.3.2 Assuming that ACFM finds the "rho method" described in Section 5
acceptable, it would be very desirable to have access to data from
as many nations as possible disaggregated by gear. An example
of the type of data required is provided in Table 5.1 for North Sea
cod, where Scotland provided data for four gears and England
provided data for two gears over a 16 year period. In addition,
effort data corresponding to the Danish industrial by-catch age
frequencies already available to the Group are also required.

The Dutch representation intends to try to provide appropriate
data for North Sea cod for the next meeting. More data for
haddock and whiting in the North Sea and for cod, haddock and
whiting in Division VIa are urgently required.
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Table 4.1 North Sea. COD. Numbers ('000) and weight (tonnes) in each category.

Human consumption Discards Total
Year Number Weight Number Weight Number Weight
1963 56 495 107 936 5 659 1 708 62 154 109 544
1964 51 729 115 435 6 571 1 857 58 200 117 297
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 83 729 195 632
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 91R
1972 243 478 341 051 21 573 8 831 265 051 349 8R2
1973 125 133 227 7187 46 620 8 196 171 753 235 9R3
1974 102 367 202 269 4 588 950 106 955 203 212
1975 1p9 863 184 974 35 390 6 045 145 253 191 013
1976 128 536 209 914 8 201 2 050 136 737 211 9244
1977 140 359 181 121 99 474 16 573 239 833 197 434
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% 226 016 278 920 164 776 47 132 390 792 326 052

¥Preliminary
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Table 4.2 North Sea. HADDOCK. Numbers ('000) and weight (tonnes) in each category.

Year Industrial Human consumption Discards Total
Number Welght 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 74 862 888 867 132 991 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 1 682 358 271 033
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 3128 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 1 621 762 179 729 244 162 524 622 515 018 101 376 3 380 942 805 727
1971 913 516 31 546 473 069 235 358 1 282 184 177 485 2 668 769 444 389
1972 5%1 113 29 585 427 890 192 901 760 224 128 130 1719 227 350 616
1973 170 412 11 267 449 107 178 610 659 515 114 719 1 279 034 304 596
1974 936 218 AT 777 257 011 149 617 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 446 767 48 204 297 743 165 624 788 037 154 289 1 632 547 368 117
1977 350 521 34 993 319 991 137 372 225 974 44 369 896 486 216 734
1978 425 714 9 659 192 021 85 981 422 631 77 681 1 040 366 173 321
1979 1 099 865 17 414 190 414 83 249 286 968 41 834 1 577 247 142 497
1980 768 645 25 154 218 392 98’ 860 541 779 94 910 1 528 816 218 924
1981 % 828 555 17 894 269 456 129 425 303 259 68 528 1 401 270 215 847

*Preliminary
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Table 4.3 North s WHITING. Numbers ('000) and weight (tonnes) in each go0TYy.
Year Industrial Human consumption Discards Total

Numb er Weight Number Weight Numb ex Weight Number Weight
1960 141 183 11 639 190 513 47 566 763 229 121 600 1 094 925 180 805
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 1185 487 156 713 1 520 715 221 012
1963 499 847 45 431 214 4717 58 205 853 608 154 401 1 567 932 258 037
1964 393 794 28 124 220 682 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 B840 245 396 68 215 102 690 142 703 1 628 361 233 758
1968 592 355 57 506 298 807 88 281 596 827 90 898 1 488 029 236 685
1969 1 980 444 152 364 203 640 57 149 625 916 114 566 2 810 000 324 079
1970 1 855 953 114 504 271 813 79 274 347 540 67 814 2 475 306 261 592
1971 1 477 350 71 699 185 690 58 005 458 746 62 589 2 121 786 192 293
1972 | 1 351 090 61 166 178 908 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 74 561 477 271 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 395318 149 759 243 201 74 231 633 359 134 176 2 271 878 358 166
1977 1 657 16T 106 104 267 023 T4 374 555 515 107 186 2 479 705 287 664
1978 | 1 163 125 55 274 %22 834 88 475 241 670 35 442 1 727 629 179 191
1979 887 889 59 021 351 613 99 321 651 877 78 371 1891 379 236 713
1980 644 159 45 747 313 565 92 534 547 726 86 940 1 505 450 225 221
1981% 982 344 70 167 257 746 79 024 290 065 44 994 1 530 155 194 185

#*Preliminary
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Table 5.1. North Sea COD. 3
Bffort (hours fished) and catch at age (No. x 1077).

Input for

estimation of termipal Fs,

YEAR EFFORT AGE 1 2 3 4 5 6 7 8 v U

1968 194.4012 1453, 2436, 1034, 502 . 235. 0. 18. 4. 2. b

1907 215.519 714. 3668. 1692. 334 232. 150. 3. 13. (. Su.

19638 218,141 333, 1830. 1598, 584 75. 635, 41. o, - 1.

1967 123.014 23. 1258, Bi6. 262, 172. 29. 26. I 2 1U.

1970 133.44> 300. 303, 125, 48>, 270 101. 15. 15. I sU.

1971 174.559 725, 2150, i20. 579, 160. b4 . St £ 5. €U SCOTLAND
1972 201.493 230. 5089. 16335, 183, 317. lo. 43 15. by 2. TRAWL
1973 TR2 .54 323. 1405. 2629. 401, 61. of. 2R, 4. . 0.

19746 185,432 565. 1179. 926. 82u. 164, 34, 49, T4 . 3.

1975 152,977 351. 1597. L3710 265. 272. 38, 9. 16 . 7. 1.

1974 121.%41 129. 1307. 677. 152. 85. 87. 1. 4. 3. 2.

1977 144,548 420. 576. R4U. 228. 70. 3. 31. 6. 5. 2.

Iv7s 135.220 304, 14250 286. 182. 64 . to. 12. I 3. 1.

1979 B7.461 216, Y16. 448, Th. 47, 23. 12. b 3. 1.

1980 55.475 154, 850. 380. 127 . 20. 20. 3. 7. 1. 2.

1981 51.555 96. 928. 388. 114. 51. 14. 6. 2. 1. 1.

1966 560.668 2603, 1065, 1301. 584, 430. ol 32. 2/, 5. o.

1967 514.854 1295. 8285. 2571, 511. 292. 123. 38. 24, 1. 3.

1908 548,642 R96. B146., 4593 969. 241, 142. 4. 25, 13. Y

1969 491.435 64, 3755, 2716 1308. 467. 111, 75. 35, 17 11.

1970 426.563 120%. 2890. 3014 1055. 470. 113, 22. 25. 12. 7. SCOTLAND
1971 416,144 4542, 8553, 0hh, 705. 587. 205, 1. 16. Yo Y. SEINE
1972 392.432 938. 19054, 3501 396. 339, 120. 57. 27. 5. 8.

1973 414,898 2657. 7445, 6165, BrU. 137. 8. 42. 3. 12. b

1974 349 .004 335%. 6285, 1610, 1085, 252. 54, 38. 22. 5. 7.

1975 329.432 1820. B673. VRS, 556. 471. 9. 9. 5. 15. 4.

1976 307.165 537. 14244, 2891 370. 179. 113. 3. 10. 4. Y.

1977 313.913 2742. 4316. 3069. 714 . 177. 51. 35. 24, 6. 2.

1978 325.246 17CL. 14710, 1386. 851. 202. 4R 235, 21 . 8. 3.

1979 316.419 2523. 8024, 3258, 385. 345. ol 44 . 19. 12. b

1980 297.227 1068, 5960, 2342. 829, 144, 90. 33. 15. Y. Lo

1981 289.672 853. 13281. 2348, 6Y2. 204, 26. 1. 12. 3. U.

1966 35.841 90. 269. 63. 31. 1. 2. 1. 1. 0. Ue

1907 28.022 54. 263. 82. 12. 9. b 1. T U. U.

1968 48.238 33. 301. 140. 35, e 4. 3. s O. U.

1969 62.666 20. 494, 243, 87. 23. 6. 4. 2o 1. 2. TLAND
1970 83.529 334. 302. 597. 93. 33, 10. 2. 2. 0. . E%gm
1971 104.901 992. 1768. 207. 150. 41, 14. 6. 2. 2. 1. TRAWL
1972 121.031 204 . 3927. 705. 1M1. 50. 6. 2. U. U. U.

1973 152.422 760. 1255. 1898. 202. 20. 23. 2. 1. 4. 0.

1974 116.9R2 459, T1R5. 438. 376. 40. 5. b 3. 1. 2.

1975 161.009 965. 1559. 7l6. 120. 113. 6. 1. 2. 1. U.

1976 152.419 263. 3274. 4150 101. 38. 39. 10. 1. 1. U.

1977 224 .824 2068, 1807. 174, 118. 75. 24, 13, 3. 2. 1.

197% 236.929 2256. 5380. 671. 270. 51. 28, 7. 8. 5. 0U.

1979 287 .494 1973. 5845, 1808. 178, 61. 15. 3. b 2. u.

1930 333,197 1798 5207. 2042. 534 . 69. e, 15. 4. 3. 1.

1981 251.504 691. 5237. 1475, 294 . 82. 11. 6. 0. 0. 0.

/Continued ....
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Table 5.1. (Contimued).

Year Effort Age 1 2 3 4 5 6 7 8 9 10

1966 96.261 180. 249, 4u. 1. 4. 1. 1. u. . u.

1967 99.959 108. 253. Al 10, 4o P 1. U. U. u.

1968 114.05%4 26. 325, 111, 3C. 5. 2. 1. u. u. u.

1969 111./07 7. 156. 122. 40. 14, 2. 1. u. 0. U

1970 62,579 0. 33, 54. 15. 3. 1. 0. U. . u.

1901 72.909 32. 401. S4. 25. 7. 2. 1. u. u. u. g%ggﬁgg
1972 70,077 10. 205. 107. 5. . 1. u. u. . 0. TRAVL,
1973 80.569 49. 58, 132. 12. 1. 1. 1. u. u. u.

1974 127 .264 1. 133, 43, 4>, 3. G. U. G. 0. 0.

1975 118.508 124. 84. 84. 5. 3. u. 0. u. 0. 0.

1976 140./70 25. 367. S7. 15, 2. 3. 0. u. 0. u.

1907 96.190 105. 124. 55, 3. 3. . 0. u. . 0.

1978 102.023 105, 253, 2b. 8. 1. 1. U. J. 0. U.

1909 113.256 92. 177, 50. 5. i u. u. U u. U.

1980 102.023 63. 205. 61. 10. 2. T, 0. . 0. u.

1981 92.791 72. 110. 28. ‘. 1. 0. 0. u. u. 0.

1966  586.657  1278.  5871.  38R&. 414, 168 . 100. 32. 41, 8. 2.

1907 566.950 951.  6U99.  2919.  1128. 223. 145, 74, 32, 12. 5.

1958 549.481 64, /9170  4316. 1168, 608. 185. 7. 35. 1. 11.

1969 486.211 74, 1612. 3389, 1U9Y. 362. 101, 52. 26. 9. 1.

1970 497.735 552.  17R5.  1044. 1260, 686 . 195. 125, 24. 28. 13, ENGLISH
19/1  506./%6 1379, 11218.  127(. s12. 794. 350, 133, 57. 22. 4.  TRAWL
1972 504.859 78, 10957.  368Y. 458, 216, 377, 183, S6. 42. V.

1973 465.436 R70. 1593, 3699.  1U9/. 311. 128. 90. 40, 1. 1.

1974 414.315 569. 2863, 549. 1335, 4238, 109. 47. 45, 28. 5.

1975 325.095 1193,  1077. 739, 196, 472, 171. 28. 27. 20. 6.

1976 342,329 28R, 3631. 9UL . 430. 98. 237. 60. 10, o. 7.

19/7  541.870  1501. 1115, 1176, 36U, 187. 57. 74, 28. 8. N

1978 374.963  1112.  5795. 599. 541, 185, 64 . 31, 33, 12. 2.

1979 332.937 713, 4129, 1/92. 211, 216, 53, 29. 8. 16. 4.

1980  252.811  1021.  2123.  1270. 550. RO. 70. 23. v, 4. 5.

1981 424.468 652. 14203.  172(. 648, 198. 34, 33. 4. 6. 2.

1966  187.9Y28 191.  3U99.  247¢. 397. 223. 156. 61. 37. 21. 5.

1967  185.070 115, 2311. 1364, 1029, 196. 154, 98. 27. 10. 1.

1968  193.051 2. 3335,  2470G. 934, 561. 182, 66, 20. 12. 12,

1969 201.783 13. ThUL 2192 992, 438, 256, 62. 30. 4. ha

1970 162.450 214, 027. 02K, 920. 531, 162. 90. 12. 14. V3. ENGLISH
1971 170979 534, 443C. 635. 25/, 531, 230, 91. 35, 1. 1.  SEINE
1972 186.509 5L, 6736.  2440. 329. 166. 305 183. 55. 41. 6.

19/5  199.405 627.  1626.  S266.  1U12. 1644, 105, 84, 35, 4. 2.

1974 173854 46R. 2167 322 851. 382. 91. 31, 25. 35, 5.

1975 T68.919 2008, 12935, 59%. 9. 272. 113, 11. 140. 21. 6.

1976 177.53% 22R. 6925, 727. 349. 94, 230. 68. 4. 5. 4.

19/7  150.554  1975.  1842.  1184. 184. 137. 45. 0. 25. 6. 2.

1978 181.284 &05. 11500, 869. 490, 17, 7U. 19. 33, 8. 1.

1979 171.916  1588.  6472.  2253. 150, 259. /0. 32. 15. 17. 4.

1980  178.424  2553.  7285. 1259. 546 . 127. 186. 45, 20. 8. 1.

1981 185.42% 352. 12234.  1052. 415, 370, 04 66. 13, 9. 5.




Table 5.2. North Sea COD.
Gamma (cpue~index).

>
o
m

1966

1967

1968 1969

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

1 2.231 1.125 0.584 0.079 u0.979 S.072 0.681 1.835 2.902 3.334 0.595 3.83R 2.448 2.936 4.062 1.000

2 U.394 0.452 0.403 0.239 C.129 0.625 0.974 0.330 0.331 0.469 0.827 0.277 U.908 0.641 0.584 1.000

3 1.5%12 1.077 1.650 1.391  (0.830 0.491 1.582 2.121 0.553 0.673 0.Y23 1.063 (0.502 1.460 1.078 1.U0U

4 U763 1.486 1.397 1.646 1.689 U.977 0.585 1.519 1.%¥91 0.631 0./50 0.7/6 1.033 0.465 1.300 1.u0d0

5 1.0U02 0.840 1.635 1.434 2.126 2.32> 1,169 0.877 1.432 2.111 0.655 0.837 uU.769 1.180 U.573 1.000

6 1.966 2.641 3,040 3.354 3,547 5.964 6,461 2.434 2,105 3.914 5,419 1.594 1.657 1.694 3,044 1.40U

7 1.G17 1585 20024 2.202 2.324 2.9U4 5.533 1.99C 1.891 0.764 1.944 2.118 1.U7TR 1.882 1.561 1.000

8 2.666 2.052 2.167 2.U79 1.960 3.915 4.093 2.8R2 3.406 2.873 1.480 2.501 2.763 1.17/ 1.837 1.000

9 1.721  1.587 1.609 2.099 3.079 2.2117 4.817 1.722 4.126 3.337 1.u09 1.299 1.580 2.766 1.564 1.000

10 0.625 10.564 2.259 1.617 (.275 16.268 1,689 1.749 U.561 1.867 1.608 0.8U0 U.4u7 1.095 2.168 1.000

Table 5.3. North Sea COD.
Regression analysis for the estimation of terminal Fs.

t

N

YEAR/AGE 1 2 3 3 5 6 7 8 9 @®

- 1
1966 1 Q0.985 0.588 0.794 0.743 0.655 0.473 Q.457 C.750 1.123
1967 2 0.498 0.523 0.642 0.806 0.767 0.668 0.597 u.970 0.336
19638 3 0.663 0.547 0.778 1.025 0.785 0.830 0.706 U. 666 0.919
1969 4 0.079 0.640 0.690 0.827 0.929 0.0665 0.822 0.696 0.452
1970 5 0.285 0.378 0.921 0.890 0.915 0.821 0.657 0.497 0.9¢7
1971 6 0.75¢6 u.721 0.625 1.342 1.140 0.923 0.995 0.95¢6 0.459
1972 7 0.867 0.974 0.924 0.3%4 1.575 1.525 1.000 2.162 1.897
1973 8 1.356 1.586 1.012 1.213 1.141 1.502 0.835 u.739 0.580
1974 9 2.429 0.893 0.924 1.149 1.099 1.024 2.187 1.493 1.302
1975 10 1.642 1.397 0.795 1.267 1.255 1.252 g.511 5.870 1.720
1976 11 0.553 1.769 1.309 1.187 1.158 1.447 1.069 U.644 1.274
197¢ 12 1.184 1.077 1.001 1.166 1.260 1.051 1.010 1.560 1.025
1978 13 1.219 1.352 1.015 1.342 1.455 1.118 1.256 1.550 1.226
1979 14 1.4¢5 1.257 1.263 1.166 1.701 1.241 2.103 1.230 1.586
1980 15 1.222 1.354 1.210 1.060 1.574 2.042 2.427 2.488 1.697
1981 16 1.553 1.585 1.229 1.469 1.642 1.655 1.903 2.129 1.624
PREDIC. ¥ 35432 . 255283. 41541, 13696. 5917. 1111, 742. 215, 103.
PREDIC. F 0.246 1.235 1.000 0.780 0.997 1.106 1.241 u.985 0.968
COR.COEF. 0.507 0.802 0.786 0.801 0.8961 0.757 0.707 U.478 0.585
SLOPE 0.067 0.J75 0.038 0.045 0.061 0.008 0.099 v.097 0.065
INTERCEPT 0.476 1.393 0.625 0.753 0. 664 0560 0.315 0.574 0.580



Table 5.4.

North Sea HADDOCK.

Effort (hours fished) and catch

1731317,

YEAR EFFORT

1965 172.99¢
1966 194,012
1967 215.319
1968 218.141
1969 123.010
1970 135,445
1971 174.559
1972 201.493
1973 182 .541
1974 185.432
1975 152.977
1976 127.841
1977 144,343
1978 135.220
1979 R7.467
1980 55.475
1981 51.553
1965 582.364
1966 5C0.668
1967 514.354
19638 548,642
1969 491.425
1970 426.563
1971 416,144
1972 392.432
1973 414,898
1974 349.604
1975 329.432
1976 307.165
1977 313.9135
1978 325.246
19709 316.419
1980 297.22¢
1981 289.672

AGE 1

112299,
2175R.
26.
RR7.
47647,
4598,
5014,
24707,
3964,
52U.
4250.
9364.
6138,
5779.
709,

69774,
149827,
866273,
138256.

1111,

20187,
5435516.
178579,

Y8804,
351880,
480815.

35831.

33209,
160841,

85633,
131314,

140352, -

13358.
75527.
56898,

4777,

5343,
76452,
51520.
12502.
51399.
26812.

3538.

9910.
13902.
20663,
23581,

356%.
6223.
2819¢.
153075.
322894,
20402,
21374,
167637,
193251.
48342,
161726.
329380.
3vy92.
69033,
78817.
128308.
132682,

37305,
34250,
5715.
200v7.
36968,
2194 .
4106.
5687.
12373,

1158,
1180.
5926.
30588,

205833,

15554,

9213.
69260.
R6495.,
15612.
57468,

130090.

143540,
17215,
20200.
54454,

at age (No. x 10—3). Input for estimation of terminal Fs.

69Y4 .
10882U.
4693,
1972
13134,
258306.
2529,
12895.
44152,
304U,
3593,
503%0.

752.
43192.
51&.
225.
153.
180R.
31677.
&51.
166,
1923.
3065.
4517,
1781.
4608,
193.
100.

512.
128U%.
323.
83.
122.
735.
6405.
20¢.
3.
596.
1006.
16Y.
337.
1159.
12.

49.
1486.
26.
34,
32.
1409.
1562.
57.
16.
179.
332.
58.
104.
320.

48,
534U,
13.
24 .
B6.
115,
20.
14.

9 10
3. 2.
2. 9.
4. 1.
2. 1U.
1. 0.
3. U.

432. 7.

10. 44,
2. 20.
4. ‘.

15. ‘U,

YU. 1U00.
5. U.

T6. 204,

29. 9.

18. b
2. 2.
8. 13.
3. u.

10. 13.
2. 1.
3. I
4. 3.

249, 44,
3. 110.
(. 39.
3. 8.

22. 11.

146. 10.
7. 64,

29. 3.

24 . 4.
56. 23.

22. 1.

/Continued
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Table 5.4. (Continued).

Effort Age 1

54,749
35.841
28.022
48,238
63.666
&3.529
104.901
121.431
152.422
116.982
161.009
152.419
224 .824
236.929
2R7.494
323.197
251.504

€0.030
96.261
99.959
114 .054
111./70¢
62 .57V
72.909
70.077
R0.369
127.264
118.308
140,770
$6,190
100.636
113.256
102.023
92.791

1759.
3112.
13285,
216.
189.
212,
67866,
28413,
20457,
45001.
128502.
5555.
10102.
45734,
44659,
92522.
8661 .

25,
121.
441,

3150.
20609.

934,
3052.
2U279.
34299.
8695.
26965,
59426.
S461
Mait.
23157,
46285.
58144 .

4 5
58. 7.
1243, 17.
6. 469,
21. 38.
34, 10.
568. 4.
16024 . 3.7,
1083, 7970,
242, 203,
2336. 3.
5213. 520.
637, 1757.
34592 . 390.
12230, 774,
714, 3644,
755. 197.
1518. 167.
(. 0.
178. 3.
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Table 5.5. North Sea HADDOCK.
Gamma (cpue index).

AGE 1905 1966 1967 1908 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
1 3.210 8.900 45.536 9.336 (0.066 1.250 33.457 17.6R0 6.009 25.236 36./73 2.999 2.572 11.689 6.318 1U.579 1.000
2 U.U12 0.025 0.124 0.652 1.396 0.u98 0.105 DN.886 0.937 0.276 0.959 2.122 U.224 N.398 UL.480 0.846 1.000
3 1.521 0.018 0.074 0.063 0.4U4 2.869 D0.18% 0.155 0U.Y04 1.296 0.232 0.980 2.248 0.217 0.270 0.459 1.0UC
4 0.567 11,152 N.128 0.066 0.161 1.021 18.815 C.886 0.255 2.176 4.542 0.513 2.417 7.483 U.504 0.0662 1.000
S 0.378 1.357 69.361 U.875 U.571 U.4UY 35.847 64.855 1.722 0.510 5.330 12.5/9 2.247 4.743 1/.434 0,995 1.000
6 1.814 0.916 6.821159.0677 7.148 1.598 1.985 10.993103.961 3.243 1.542 16,060 25.922 &4.776 v.457 43.520 1.000
¢ U.US1  0.031 0.039 G.U54 35,1146 0,038 0.058 U.US7 1.U60 2.720 0.129 0.u/1 U.4cg 0,202 u.103 0.230 1.000
3 0.318 D0.831 1.025 0.4G6 U.990 3U.39Y 1.669 U.288 1.598 2.076 24.817 D0.669 1.302 4.086 6.002 1.27%7 1.000
9 U.253 0.154 0.319 U.142 U.113 U.319 A1.66% U.96U U.239 U.366 1.490 11.292 U.519 1.749 4.522 3.628 1.00C
10 5.044 0D.000 6.R00 1.122 0.589 2.037 1R.12R 51.714 17.337 3,759 11.369 19.911 54.836 37.601 2.963 16.428 1.000
Table 5.6. North Sea HADDOCK.
Regression analysis for the estimation of terminal Fs.
1
YEAR /AGE 1 2 3 4 5 6 ? 3 9 v
T = 1
1905 1 11.430 0.755 0.530 0.572 0.311 0.3¢7 0.600 0.256 0.106
1966 2 10.515 2.3069 0.404 0.593 0.418 0.517 0.357 0.971 0.045
1967 3 7.464 4.880 0.495 0.277 1.000 1.095 1.131 2.797 0.615
1968 4 0.205 2.106 1.538 0.221 0.297 1.000 0.222 0.689 0.195
1969 5 0.u31 0.6538 1.347 0.934 0.413 1.649 1.000 0.193 0.099
1970 6 1.396 1.498 1.117 0.3853 0.435 0.798 0.238 1.000 0.019
1971 7 5.092 2.541 1.663 1.233 0.757 0.691 1.101 U.519 1.000
1972 ] 1.474 3.366 3.725 1.821 1.345 0.997 0.567 0.235 0.086
1973 9 3.373 2.320 2.870 0.957 0.897 1.278 4ob5h 0.829 0.0s2
1974 10 3.956 4.500 2.167 1.332 0.353 0.773 2.006 U. 647 0.058
1975 11 3.205 4,468 3.480 1.6U8 0.876 0.403 2.325 1.897 0.276
1976 12 2.832 4,780 4,483 1.183 1.609 1.497 0.568 0.706 0.667
19¢7 13 1.805 6.142 3.719 2.415 1.326 1.7/96 1.702 U514 0.2u8
19738 14 5.554 B.349 3.792 2.721 1.114 1.322 3.407 1.181 0.410
1979 15 1.692 6.083 4,348 1.380 1.711 1.852 1.072 2.457 0.622
1980 16 2.522 5.341 4.640 3,115 2.103 2.277 3.331 1.163 1.397
1981 17 1.062 6.767 5.001 2.576 1.724 1.815 2.798 1.267 0.707
PREDIC. M 345171, 691369. 2206Y6. 28160. 3409. 611, 3893. 214, 92.
PREDIC. F 0.599 1.u12 1.167 1.308 1.315 1.495 1.060 0.966 1.107
COR.COEF. -0.472 0.779 0.932 0.831 0.786 0.675 C.504 u.199 0.478
SLOPE -0.33 0.354 0.299 G.147 0.093 0.078 0.152 0.032 | 0.040
INTERCEPT 6.757 U.745 -0.020 U.076 0.146 0.482 0.217 0.716 0.028




Table 5.7.

North Sea WHITING.

Bffort (hours fished) and catch at age

(No. x 10—3). Input for estimation of

terminal Fs.

YEAR EFFORT AGE 1

1965 172.992 691.
1966 194.012 1777.
1967 215.319 8255,
1968 218,141 7211,
1969 123.010 74,
1970 1230445 394,
1971 174,559 4798,
1972 201.493 8230.
1973 182.541 9833,
1974 185.432 1726.
1975 152.977 1677.
1976 121.841 284,
1977 144,348 885.
1978 135.220 2270.
1979 87.46¢ 2856.
1980 55.475 626,
1981 51.253 23R8,
1965 2R2.364 108732,
1966 500.6068 94342,
1967 514.854 453102,
1968 543,042 168236.
1969 491.435 6952,
1970 426.563 21905,
1971 416,144 161744,
1972 392.432 46775,
1973 414,398 (2079,
1974 349 .604 449354,
1975 329.452 54357,
1976 307.165 22193,
1907 313.915 22193,
1978 325.260 14994,
1979 316.419 9U752.
1980 297.227 27035,
1981 289.672 875%.

10197.
L1443,
56306,
112615,
70980.

3377.
22242.
27827 .
4967¢.
557205.
31190,
67582.
50659.
2930¢%.
41123,
737006,
22761 .

13399,
867.
5071.
6637.
6575.
14338,
453,
2421,
4608,
7424 .
13289.
285¢.
13056.
155U1.
110068,
10096.
8N47.

110884,
8605.
21666,
17163,
25683,
508U5.
3650,
4850.
12692.
25559,
397/,
12457,
30035,
43713,
238164,
27658,
206215,

2904,
13469,
702.
3yr8.
1453.
2377 .
13095,
307.
794,
987 .
2160.
392&.
15217.
8632.
7528.
3459.
3470,

10131.
10880.

3336 .
15391,
14668,
11915,
11225,

102.
105.
264 .
371.
1409.
678,
2556.
2228,

212.

9 10
1. 1.
8. 0.

12. 0.

10. 3.
2. U.

10, 10.

81 . 30.

10. 22.

10. 3.
5. 2.

12. 1.

29. 2.
2. 12a
0. U.
1. 0.
3. 3.
b, .
. 4.

15. Ue
9. 2.
5. g.

13. 1.

bt 60.

164 . 1.

10. 307.

25. 19.

13. 8.

34, u.

73. 1.
1. 6.
0. 7.
U. 0.

27, 7.
[ 1.
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Table 5.7. (Continued).

Effort

54,099
35.841
28.022
42.238
63.665
83.529
104.901
121.931
152 .422
116.922
161.009
152.419
224 .824
236.944
287 .494
533.19¢
251.504

60.036
96.261
99.959
114.054
111.707¢
62.579
72.909
70.077
20.3569
127.264
118.5C8
140.776
96.190
100.630
113.256
102.023
92./91

Age 1

171149,
20806.
6577.

58382.

1208.
1295.
3435,
5395.
632.
465 .
3n2.
798.
877.
574,
2378.
1540.
984 .
1642.
3639.
1805.

3484,
162.
410.
542.
1678,
4914,
610.
1786.
3207.
52U8.
18384,

5298,
24841,
3ur21.
23155,
384356,
21483,

1347.
245,
503.
603.

1109,

1382.

94.

60,
176.
447,
601.
392.
924,

1196.
582.

1931,

1003.

1089.
6129.
335.
710.
4.
3497 .
5248.
1664,
14472,
17996.
9525.
9665,

11.
2128.
60.
255,
157.
204.
782.
13.
42.
6Y.
199,
359.
103.
344,
521.
325,
274,

769.
4956.

73.
148 .
424,
876.
2419,
956.
4058,
9430.
1770,

87.
124.
508.

1430.
15.
34,
195.
400.
1612.

377.
1864,
1443,

80.
183.
423.

18.
34,
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284,
144 .
309.
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Table 5.8. North Sea WHITING.
Gamma (cpue index).

AGE 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
16,069 5.928 27.821 9.679 0L.457 1.6035 12.060 5,280 6.991 4.667 S5.544 2.122 3,193 1.650 17.691 2.682 1.000
2 0.212 1.117 1.234 2.266 1.643 0.171 0.592 0.844 1.310 19.173 1.060 2.534 1.810 1.043 1.725 2.667 1.000
3 1.900 0.175 0.403 0.304 0.528 1.161 0.086 0U.127 U.283 0.658 1.184 0.294 1.1/1 1.363 0.934 1.559 1.000
4 0.088 3.827 0,126 0.277 0.211 0.471 2.002 0.053 0.133 0.261 0.662 0.825 0.228 1.297 1.416 .0.¥13 1.000
5 0.372 1.543 5,349 U0.169 0.423 0.341 1.007 4,231 0.U63 0.207 0,303 0.741 1.389 0.449 2.3550 4.086 1.000
6 w170 0,179 N.A90 1.816 U.033 U.182 D.159 0.744 1.362 C(.0352 0.037 0,154 0.334 0.825 0.249 1.133 1.000
¢ 0.183 0.390 0,307 0.737 3.080 U.062 1.322 3,023 (.819 2.327 0.J35 0.092 0.108 1.719 U.825 0.514 1.000
8 1,119 0.823 1.285 1.559 5.3U8 22.009 0.408 3.087 3.225 3,950 16.681 0,183 1.267 5.488 5.810 7.864 1.000
v 0.U75 1,600 0,953 U.614 1.722 B8.170 26.114 2,421 4.282 5.684 14.046 30.0%6 U.196 5.459 3.145 5.652 1.000
10 1.592  0.000 1.125 0.000 0.589 335.48y  1.872247.314 10.082 4.419 0.000 0.105 1.444 6.234 0.000 4.775 1.000
Table 5.9. North Sea WHITING.
Regression analysis for the estimation of terminal Fs.
'
. N
YEAR/AGE 1 2 3 4 5 6 7 8 9 "
1965 1 0.779 D.064 1.000 0.337 0.205 0.266 0.176 0.353 0.002
1966 2 1.u51 0.240 0.933 1.000 1.036 0.804 1.800 0.699 6.924
1967 3 2.035 0.329 1.178 0.329 1.000 0.781 1.2264 1.807 2.475
1968 4 0.348 0.385 1.163 0.440 0.345 1.007 0.606 0.800 7.9/0
1969 5 0D.289 0.086 1.259 0.319 0.622 0.095 1.000 0.983 1.315
1970 6 0.564 0.236 0.966 0.510 0.350 0.682 0.123 1.088 3.658
1971 7 1.013 0.306 1.501 0.649 0.623 0.174 0.524 0.096 2.475
1972 3 0.365 0.194 0.729 0.323 1.130 1.140 5.512 0.703 0.714
1973 9 0.343 0.175 1.158 0.253 0.330 0.750 0.983 2.026 2.926
1974 13 0.514 1.933 1.610 N.573 0.174 0.862 0.786 0.732 36.897
1975 11 0.255 0.212 2.142 0.915 0.616 0.223 0.555 1.037 7.929
1976 12 0.163 0.275 1.655 0.892 0.808 0.921 0.367 0.359 2.8v2
1977 13 0.305 0.202 2.010 0.526 1.340 0.867 0.258 4.906 0.303
1978 14 0.120 0.128 1.767 1.015 u.762 2.010 4.139 4.686 70.8/75
1979 15 1.430 0.168 1.582 0.771 1.639 1.111 0.999 2.564 3.141
1980 16 0.395 0.302 2.000 0.972 2.195 2.507 1.5¢7 8.620 4.316
1981 17 0.265 0.388 2.003 0.8¢02 1.375 1.526 1.709 4.659 20.146
PREDIC. 591096. 542356, 418566. 146/79. 30433. 14938. 2442, 246. 24,
PREDIC. F 0.473 1.289 1.157 1.173 1.451 1.323 1.510 3.224 3.226
COR.CCEF. -Q.358 0.078 0.767 0.523 0.561 0. 605 0.158 U. 661 0.317
SLOPE -0.051 0.007 0.069 C.C3C 0.065 0.077 0.049 u.317 1.231
INFERCEPT 1.131 0.267 0.830 0.356 0.269 u.224 0.8/0 -u.727 -0.787
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Table 6,1 North Sea COD.
Estimates of recruitment at age 1.

Year IS | IUFS 5y | VPA mumbers x 1076
class index index v TTa
1969 73.8 379 5.2
1970 99.7 429 ! 8.8
1971 4.1 1.8 78 4.4
1972 37.7 3.0 154 6.9
1973 14.6 3.3 128 8.2
1974 95.7 5.6 224 12,8
1975 8.8 1.7 108 7.4
1976 40.3 7.6 370 9.6
1977 14.4 3.9 220 9.5
1978 9.8 2,3 227 16.3
1979 26.3 4.3 374 32,0
1980 13 1.4

1961 113) 2.43)

1) Unad justed arithmetic mean number per hour
trawling per statistical rectangle.

2) Unadjusted geometric mean number per hour
trawling per "standard salinity rectangle"
(34-35%0) .,

3) Preliminary figure.
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Table 6.2 North Sea HADDOCK
Bstimates of recruitment at age 1.

Year IYFS VPA numbers x 10_6
class indexl) v VIa
1969 28 469 7
1970 855 3 290 83
1971 740 2 335 37
1972 187 755 18
1973 072 2 608 61
1974 168 4 599 169
1975 177 396 5
1976 162 560 7
1977 385 924 30
1978 480 1135 73
1979 896 1638 108
1980 268

1981 5062)

1) TUnadjusted arithmetic mean number per hour
travling per statistical rectangle.

2) Preliminary figure.
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Table 6.3 North Sea WHITING
Estimates of recruitment at age 1.

Year TYFS 0 VPA numbers x 10~0
class index o Ia
1969 69 926 22
1970 274 1 408 31
1971 332 2 438 93
1972 1156 3 258 194
1973 322 1 710 67
1974 893 3 175 150
1975 679 1 800 49
1976 418 2 132 77
1977 513 1 807 104
1978 457 1 886 51
1979 692 1 403 84
1980 227

1981 1302)

1) TUnadjusted arithmetic mean number per hour
trawling per statistical rectangle.

2) Preliminary figure.




Table 7.1 Nominal catch (in tonnes) of COD in Sub-area IV, 1972-8l (data for 1972-80 as officially

reported to ICES)

Country 1972 1973 1974 1975 1976 1977 1978 1979 1980%) 1981%)
Belgium 21133 | 11 741 | 10 253 7 566 7 483 | 10 346 | 17 473 | 12 576 9 630 8 714
Denmark 72 520 47 950 54 207 46 344 53 2717 42 582 | 41 858 48 509 56 404 56 721
Faroe Islands 284 803 416 732 448 260 56 113 150 94
France 24 038 13 247 7 275 8 667 8 079 7 511 | 11 944 12 559 10 910 11 0%9
German Dem.Rep.a) 122 343 132 223 69 21 75 84 63 -
Germany,Fed.Rep. | 49 431 21 410 17 089 16 457 24 445 22 663 | 37 040 20 411 26 %43 30 104
Iceland - - + - - - - - - -
Ireland - - - - 98 136 174 1 - -
Netherlands 47 634 25 758 24 029 23 263 21 835 29 903 | 48 817 34 752 45 400 49 480
Norway”) 4 377 454 324 1528 1877 1449 | 2-747 3 575 4 506 6 519
Poland 189 1 551 4 750 991 2 961 381 115 142 28 7
Spain 91 90 80 63 14 - - - - -
Sweden 2 887 2 534 2 071 900 597 36 .0 298 293 322
UR(Engl.&Wales) 62 503 47 327 39 857 33 615 46 475 35 424 | 59 127 54 923 49 951 57 329
TK(Scotland) 55 190 48 844 39 887 37 308 39 597 34 406 | 41 984 42 811 45 044, 52 527
USSR 774 2 497 2 667 6 796 6 187 - 17 17 - -
Total IV 341 173 | 224 549 (203 037 | 186 453 | 213 442 | 185 118 |261 427 |230 771 | 248 722 272 856
Total IVa 74 768 59 640 64 152 58 343 68 352 55 623 | 43 357 41 118 48 467
Total IVb 215 160 |[134 953 {114 087 | 107 227 | 126 218 | 100 191 |164 388 | 147 313 161 767
Total IVe 51 245 29 956 24 798 20 883 18 872 29 304 | 53 682 42 340 38 488

#) Provisional figures.
a) 1971-1972 incl. IIIa.
b) Figures from Norway do not include cod caught in Rec
c) Included in ITIIa.

. 2 fisheries.

- g¢ -



Table 7.2. North Sea COD (Sub-area IV).
VPA, catch in numbers ('000).

1y 006 Tyor 168 1969 1970 1901 17¢2 1973 1974
1 17052 365 5895 2835 52342 43107 SouR 24408 14677
2 50011 60125 ‘yory 21724 33Uty 148958 10895 297 2R 55431
3 29060 504738 39845 3U305 10431 16612 47Uub 52475 Tu716
4 bo b 11215 12095 15021 12519 6557 S5401) 15567 14869
5 3421 3211 vY22 4305 YAV 0473 20U8 2058 4392
3 1134 1911) 1266 2726 172y 2640 3144 1095 920
7 45R el 32 572 97/ R7o ToeR 1043 417
® 36N 454 302 L1Y 202 442 ou’ 471 373
< 123 179 176 146 19¢ 224 340 6Y 318
10 on 35 108 40 106 ‘2 114 58 75
10+ 1 11 28 R2 45 30 16 161 179
TOTAL 1154624 124479 14032 (626 124517 226093 245417 125133 162367
1975 1976 197¢ 197% 1979 1970 1981
1 30505 62358 ol ér 28357 30314 55522 228U4
2 48RS 95UR3 48281 15689U 86741 94284 167502
s 182352 17584 25UR2 147251 39700 29942 24188
4 4220 6608 430¢ RLb6Yy 3596 9702 6KU/7
5 6434 158y 2190 2884 3061 1523 3440
6 1752 2439 675 961 66U 1037 086
v 317 170G 926 371 342 384 488
R 149 98 30¢ 264 113 15Y 124
¢ 130 LY 223 131 127 69 59
10 80 49 2u 32 34 46 28
T+ 53 29 81 38 18 25 20

TOTAL 1109863 128536 T4US5Y 212729 178706 192691 226U16

- 6¢ -



Table 7.3. North Sea COD (Sub-area IV).
VPA, mean weight (kg) at age of the stock.

1966 1967 1968 1969 1970 1971 1972 19753 1974
1 0.598 0.388 0.470 U.349y U.37¢ 0.386 0.386 0.302 0.504
2 0.958 n.v49 0.961 0.809 U.930 0.894 0.8u0 0.R853 1.032
3 2.593 2.222 2.245 2.151 2.049 2.198 2.U84 1.909 2.212
4 4.181 4,261 4.154 35.877 4.053 4.268 3.v60 3.758 4,152
5 6.979 6.451 5.445 5.755 6.210 6.552 6.U45 5.521 6.242
6 9.4067 9.073 8.169 6.763 8.063 8.681 &.2461 7.403 8.341
v 11.616 11.244 &.425 v.359 1C.110 10.61¢ 9.7071 &8.979 ?.878
8 11.828 11.06R7 10.312 9.814 10.265 11.256 10.2714 Y.771 TU.762
9 12.826 12.85% 11.108 T0.499 12.0R0 12.915 11.809 11.087 12.226
10 14.632 13.485 12.7052 12.768 12.789 13.176 12.508 12.273 12.413
11+ 15.425 15.81¢% 12.125 11.534 14.663 15.745 14.284 12.846 13.629
1975 1976 197¢ 1978 1979 198u 1981
1 N.573 n.375% 11.5006 J.3n9 U.502 0.534 U.585
4 0.871 1.uf0 U.905 U.744 U.R36 U.974 U.889
3 2.510 2.572 2.091 1.919 2.369 1.972 2.U81
& 4,162 4.228 4.t12 4.130 bub75 4.512 4,226
5 6.282 6,572 6.639 6.h25 6.678 6.295 6.901
[¢] R.bS4 R.56U &.750 2.615 &.65¢ 9.084 8.801
7 9.301 10.078 9.980 9.578 TU.672 9.683 9.r91
R 10.320 11.U17 10.897¢ 1U.787 11.460 11.736 11.0063
9 11.93% 12.09U 12.018 12.153 13.017 12.666 12.855
10 12.671 13.912 12.830 12.560 13.849 15.866 14.118
11+ 13.641 14 .452 15.814 15.834 15.849 15.972 14.908

"OV'



Table 7.4. North Sea COD (Sub-area IV).
VPA, fishing mortalities (M = 0.2).

1966 1967 1968 1909 197U 1971 19¢2 19735 1974
1 0.08 0.05 0.08 u.u3 u.l6 .12 U.ud .19 L.13
2 0.58 0.54 U.69 u.s$ uU.6b4 0.95 u.97 0.7 U.87
3 N.04 u.72 U.74 J.65 U.75 0.80 .95 0.90 u.71
4 0.57 U.54 U.72 U.57 U.57¢ 0.72 Q.08 U.82 u.70
5 N.52 U.60 0.63 v.o62 u.59 .68 0.73 J.60 u.71
6 J.40 uU.62 U.51 C.o69 u.54 0.55 0.84 0.79 U.59
7 .44 U.65 0.52 U.bd u.s6 .59 0.30 0.77 0.83
& 0.50 .72 U.b/r U.63 u.28 D.54 1.11 J.57 u.71
9 .86 .50 0.98 43 u.r3 0.59 1.54 0.34 1.00
10 J.65 J.65 u.65 .65 U.65 0.65 U.o5 0.75 U.75
11+ .65 .65 J.ob .65 0.65 0.65 0.05 0.75 U.75
FC 5- 8),u 0.51 J. 64 u.6u Uu.60 U.55 0.65 0.85 0.74 u.71
19¢5 1976 1977 1978 1979 19840 1981 1976-1981
1 .16 0.07 0.20 0.15 u.19 n.18 0.18 .16
' .84 1.04 1.01 1.15 U.v4 1.10 1.23 1.08
3 1,81 0.8% U.81 0.v38 1.119 1.08 1.0 .98
4 .69 0.80 u.57 U.R3 U.72 0.90 0.¢8 0.77
5 N./8 1}.62 U.70 .98 U.RS5 0.79 D.v9 U.R2
6 0.68 u.78 U.59 [V as U.63 0.80 1.U9 .78
7 .52 .70 0.79 0.77 u.71 0.96 1.21 0. 86
R 0.82 .24 U.RU J. &5 u.56 0.87 1.00 u.72
9 N.vy5 u.72 1.41 1.00 U.R5 0.%2 1.00 .97
10 .75 u.75 .75 Q.80 U.8u 0.90 1.00 .83
T+ n.75 .75 D.75 .80 0.80 .90 1.u0 0.83

FC - 8),u .72 U.68 u.71 .36 u.76 U.9u 1.U1

_‘[7_



Table 7.5.

O NE DN NN -

106
T+

TOTAL

SFAWR. ST,

Biomass: Total
SSB

NN 2

5}

Tu

11+

TOTAL

SFAWN. ST,

Total
SSB

Biomass:

North Sea COD (Sub-area IV).
VP4, stock size in numbers (1'000) at 1 January.
Biomass unit: tonnes. ST

1706

2313510
140894
67451
1689
9250
5069
1410
1Ut1
2351
157
162

402356
100152
594513
367475

1975

225961
91318
35746

919R%
13071
3822
1318
2489
519
165
109

379499
63739

419068
255564

196¢

272558y
10599R
647U
29231
7/ 00
4493
21634
(43
497

Ry

25

500991
109603
650788
398989

1976

1M/80
156046
32562
15015
sre62
4914
1582
496
T4
|

60

320262
5641

420430
"24169

1968

39138
1035542
85255
25064
15892
5480
1971
&R (¢
90
by
64

5925%9
129859
639510
430842

1977

500455
R20643
450R%
TURL?

464
1659
1852
608
314
41
167

518437
65341

408188

220038

1909

Yol12
ol €/
(U924
52604
11298
o0/y
1720
958
456
91
197

287090
12531¢
501445
412949

1978

219686
249039
24758
16241
5N22
1945
755
691
P24

65

7o

518599
49874

449611
183262

ﬂV/U

S57Ty3%u
Y0150
35912
SU974
T5042

445 2R
2499
8906
418
242
103

540114
Gu6ns

586874

373047

1979

220704
154312
64783
(1R
5832
1568
735
2RY
241
6f
306
462164
81147
455148
255678

1971

428655
265455
3281
185U
143355
6R25
2151
1165
552
164
1906

(64160
72052

733265

332276

1980

3735106
152911
49183
1780¢
inev
2048
607
297
154

B4

42

599726
73299

576963

228570

19¢2 1973
(0(32 155R18
312U353 ouU385
83212 Y6365
12459 26321
S55Ub 4995
5954 2178
5218 2109
(7 11832
557 205
251 124
37 333
5u1552 348069
1167 15386/
634824 463710
355193 365759
1981 1982

T5228T 4%+ kk kst

255843 104139
41536 617216
13691 12510

5943 5138
11¢0 1804
(52 308
213 184
101 64
4R 21
54 25

471522
63459
524231
207738

1974

1258305
TUS95¢
22921
321R3
Y458
2249
RO7
797
5L7
155
370

301748

69485
464283
292334

17 06-1978

209979
15u123
55499
20705
9011
5993
1781
R22
368
143
145

-z -



Table 7.6 North Sea COD (Sub-area IV).

Input data for catch predictions.

Stock H.C.landings 1981 Discards 1981 Ind. landings 1981 Total F | Ref. F=F76_81 Wr6-g1
Age Te) | mx1073| T (xe)] F |Nx1072|W (kg) F|Wx 10777 (kg) | F 1981 | H.C.landings | H.C.landings
1 412 22 804 585 .18 .18 .16 412
2 891 ) 167 372 889 | 1.23 1.23 1.08 .891
3 2 134 24 188 | 2 081 | 1.00 1.00 .98 2.134
4 4 347 6 807 4 226 .78 .78 -T7 4.347
5 6 562 3 440 | 6 961 .99 .99 .82 6.562
6 8 745 686 | 8801 | 1.09 1.09 .78 8.745
7 9 964 488 | 9 791 |1.21 1.21 .86 9.964
8 11 160 124 | 11 063 | 1.00 1.00 .72 11.160
9 12 567 59 |12 855 | 1.00 1.00 .97 12.567
10 13 523 28 | 14 118 | 1.00 1.00 .83 13.523
11 14 814 20 | 14 968 { 1.00 1.00 .83 14.814
Weight _ 278 920 B _
Tonnes
1981 : 152 281
Recruitment at age 1: (¥ x 10’3) 1982 : 209 979 M=.2 Age at first maturity : 3

1983 : 209 979

_QV_



Table 7.7 Management Options: Species — COD.

Area - ICES Sub-area IV. North Sea
1982 1983 1984
Stock | Spawning | F Total| Management Stock | Spawning | F H.C. | Stock| Spawning
biom. | stock (3-8) land-| option for biom. | stock (3-8) | land-|biom.{ stock
H.C. ings 11983 ° biomass | H.C. ings biomass
421 | 241 1.01 | 226 |Fpq 372 | 160 .12 38 | - 395
(=Fe1) Foax 372 | 1860 .20 57 | - 357
Fg3 = Fa2 372 | 160 1.01 | 195 | 350 | 138
Fgz =0 372 | 160 0 0 694 454
Fgz = 0.2 Fgp| 372 | 160 0.20 57 | 591 357
Faz = 0.5 Fgo| 372 | 160 0.51 | 123 | 474 249
Fg3 = 1.5 Fg2| 372 160 1.52 239 277 i
Fgz = 2.0 Fgp| 372 | 160 2.03 | 267 | 232 43

Weights in thousands of tonnes
Recruitment 1962-83 Ry = 210 millions
Stock biomass = fish at age 1 and older

Spawning stock biomass

fish at age 3 and older

Exploitation pattern 1982-83 based on 1976-81 average

- ¥y -



Table 8.1 Nominal catch (in tonnes) of COD in Division VIa, 1972 - 1981.
(Data for 1972 - 1980 as officially reported to ICES)

Country 1972 1973 1974 1975 1976 1977 | 1978 1979 1980 1981%
Belgium 39 75 174 49 71 - - 4 57 30%)
Denmark - - - 7 - - - - 27a) -
Faroe Islands - 7 13 3 39 43 - 40 3 -
France 2 360 | 3 445 3 678 3546 | 5611 | 3583|4499 | 4 590 5 495 6 770
German Dem. Rep. - - - 2 - - - - -

Germany, Fed. Rep. 3 15 6 12 1 3] s 40 1 -
Iceland - - - - - - - - -

Ireland 686 583 883 1 141 1 341 9684 |1 214 | 2 237 2 331 2 719
Netherlands 21 4 5 5 11 5 3 20 1

Norway - 13 14 17 22 29 40 32 48 35
Poland 491 184 175 68 18 - - - - -
Spain 102 208 137 180 15 202) 1082 - -

U.K. {England+Wales) 3 371 2 074 2 467 2 217 2 742 2 434 2 082 2 348 2 302 3 150°
U.K. (Scotland) 7 018 5 645 6 084 5 806 T 475 5 51315 539 6 929 7 603 9 970
U.K. (N. Ireland) 2 3 3 5 13 5 E 2 2 7
USSR 606 7 13 107 46 - - - - -
Total VIa 14 699 | 12 263 13 652 13 163 | 17 405 |12 61913 521 |16 242 | 17 870 22 681

¥ Provisionsal

a)
b)
c)

Includes VIb

Included in VIb

December catch estimated

- Gy -



Table 8.2.

NV SN

fo

TOoTAL

s
+F NV RN D

-
(=}
-
»
-~

COD in Division VIa.
VPA, catch in numbers

Y67

101
1004
1427

141

140

1U4

21
12

2950

1976

1988
4753
1362
585
255
185
58
1R

92U4

1968

222
85y
1862
1296
112
121
72
18

4562

1907

1179
1183
149 ¢
S9U
245

81

49

483/¢

(v000).

1969

Ré
YR
Yy

151%
024
104

84

53

4b24

197U

92
272
944
457
3356
155

24

39

2317

1979
846
150U
215U
666
14U
58

5714

1971

335
834
525
rfly
22U
185

68

56

2960

1980

1206
5250
199¢
794
190

28

(552

1972

220
2264
1068

48R3

405

91
72
Ly

4650

1981

444
6926
3222
914
187
31
18

11745

13

153
2u4
T
51R
145
101
42
47

2861

1974

727
1841
752
874
235
53
52
22

4556

1975

1260
2043
1217
506
269
60
11
19

5385

_97_
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Table 8.3.

+ NV W=

+ N BRRN -

1907

0.6U6
1.372
2.988
5.U052
6.573
7.966
2.807
v.004

19¢6

0.006
1.572
2.98R
5.uU52
6.573
7.966
R.807
9.664

19538

.66
1.5702
2.988%
5.u52
6.573
/.966
R.807
9. 0664

1977

N.606
1.372
2.9838
5.052
6.573
7.966
R.807
9.664

COD in Division VIa.
VPA, mean weight (kg) at age of the stock.

1969

n.e0e6
1.37¢
2.983
5.U52
B.575
/.966
3.807
Y.064

1978

U.606
1.372
2.983
5.U052
6.575
7.966
R.807
9.664

1974

U.600
1.3/72
2.9R8
5.052
6.57%
(.966
% .87
Y. 664

1279

u.721
1.412
2.858
4,912
6.68Y9
(.824
v.150
10.039

1971

u.ed6
1.57°2
2.918
S.u%2
6.573
7.966
&.807
9.664

1924

0.627
1.385
3.003
5.289
7.433
R.319
9.262
9.595

1972

U.606
1.572
2.983
5.052
6.573
7.960
8.807
9.664

1981

0.522
1.123
2.767
4.868
7.448
9.104
10.207
10.612

19/¢3

U.ouUb
1.5¢02
2.98R
5.052
6.573
7.906
8.8U7
Y.064

1974

u.606
1.372
2.983
5.052
6.573
(.966
8.807
v.664

1975

U.006
1.372
2.988
5.052
6.573
(.966
&.807
9. 664

...LV..



Table 8.4. COD in Division Vla, )
VPA, fishing mortalities (M = 0.2).

1967 1968 1969 1970 1971 1972 19¢3 1974 1975
1 0.u2 0.04 0.03 0.02 U.04 0.06 0.u2 0.10 u.12
2 0.16 0.28 V.24 V.14 u.26 0.45 0.18 0.46 U.46
3 .39 0.48 0.58 U.39 U.bb 0.58 0.49 0.64 0.62
4 0.32 0.73 U.94 0.60 u.57 0.9¢ 0.63 0.75 U.60
5 0.30 .45 1.00 U.59 U.606 0.77 0.v1 0.67 U.55
6 0.47 Ay 1.02 .59 u.72 0.64 D.82 1.09 U.36
7 0.70 .70 0.70 .70 U.70 0.70 0.70 0.79 u.70
8+ 0.70 u.70 U.70 0.70 U.70 0.70 0./0 0.70 .70
FC 5= 4),U n.35 0.61 .76 0.49 0.5 0.78 0.56 0.60 U.61
1976 1977 1978 1979 198U 1981 1976-1981
1 0.35 U.14 u.08 u.1é U.04 U.12 U.13
2 n.s1 .30 .34 N.26 0.33 0.36 U.41
3 0.64 0. 66 U.62 0.89 U.6¢ .65 0.69
4 0.71 V.64 G.80 1.13 .04 0.75 0.84
5 0.71 U.75 .76 1.20 1.29 0./75 0.91
6 0.94 0.52 0.77 1.11 1.05 0.75 U.86
7 0,70 . 7u V.70 U. /0 u.70 0.75 0. 01
3+ 0.70 0.70 0.70 0.70 V.70 G.75 U.r1

FC 3- 4),U u.67 U. 65 u.71 1.01 U.85 0.70

- gy -



Table 8.5.

H+

TUrat

SFAWN.

ST.

Biomass: Total
Spawn. st.

TOUTAL

SEAWM.

ST,

Biomass: Total
Spawn. st.

COD in Division VIa.

VPA, stock size in numbers
Biomags unit: tonnes.

1967

4801
703%
L3393
50R
537
Suk
45
26

TR924
6424

37850

24424

1976

7297
9313
2158
1254
545
551
126
59
22159
5449

40722
23462

1968

05506
S8Ry
5349
2125
ERT
355
150
3y

19208
8962

45739

36551

1977

vyole
4271
M2
15606
505
214
10¢
2%

19497
>0t

34972
23285

(1000) at 1 January.

196

2855
sulls
2412
2011
TLlS
176
1 R2
115

14529
067U

40677

32082

1978

Y455
o814
2454
1430
591
195
106
69

2169U
482¢

36597
21525

197U

5220
2201
3210
1107
208
325
52
B4

15154

5640
31022
34752

1979

162 56
(126
5966
1008

52¢
27206
a3
32

2Y 354
5942

45149
23360

1971

3762
4196
1olo
1781
497
392
14t
13

1660
4502

33306
22239

1984

532U19
12554
4485
1335
2%%4
140
61

19

SURRL
6312

61943
24480

1972 1Y
L3638 048Y9
6R (1 55(8
204U 5590
R46 1206
R23 203
21U 313
156 Y1
142 1u?
16017 15848
L7778 55¢1
33685 31660
21610 22845
1981 1982
L 24 ko ke dek kokkk
23120 3140
7359 14552
1788 5145
336 (20
64 149
3¢ 25
I3 17
29189
97401
63929

33456

1974

3241)
5511
2311
1805
524
Ry
113
49

186 3%
4P33

34168
21614

196/7=-1978

(235
5456
5155
1502
6109
264
M9
64

1975

12762
6091
2861
1218

698
219
24
41

25915
suel

37735
21645

....6?_



Table 8.6 West of Scotland COD (Division VIa).

Input data for catch prediction

Stock | H.C. landings 1981 | Discards 1981 Ind. Landings 1981 |Total F | Ref.F = §76-81 VTI76._81
age | T )| vx203| W ()| P |¥x1070 | % (xe)] P W x103| % (&) P| 1961 |H.C.Iandings | H.C.landings
1 .615 444 .522(.12 .12 .13 .615
2 1.339 6 926 1.123].36 .36 41 1.339
3 2.93%3 3 222 2.767].65 .65 .69 2.933
4 5.036 914 4.868(.75 .15 .84 5.036
5 6.882 187 7.4481.75 .75 .91 6.882
6 8,191 31 9.1041.75 .15 .86 8.191
7 9.173 18 10.207 .75 .75 .71 9.173
8 9.873 3 10.6121.75 .75 .71 9.873
Weight _ - -
tonnes 23 256
|
19681 : 4 324
Recruitment at age 1: (¥ x 1073) 1982 : 7 233 M=.2 Age at first maturity : 3

1983 =

T 233

- 0G -



Table 8.7 Management Options:

Area - ICES Division VIa.

Species - COD
West of Scotland.

OPTION 1
1982 19853 1984
Stock | Spawning | F Total | Management Stock | Spavning | F H.C. | Stock | Spawning
biom. | stock (3-4) | land~| option for biom. | stock (3-4) | land-| biom. | stock
biomass | H.C. ings 1983 biomass | H.C. ings biomass
73 65 2330 | 17 Fo.1 79 67 .18 | 10.8
(= Fuax 79 67 31 | 18.0
ke Fe3 = Foz 79| 67 |.330 [19.8 [ 75 63
TAC) Fg3 = 0 79 67 0 0 100 88
Fg3 = 0.2 Fgp | 79 67 .066 | 4.5 94 82
Fgz = 0.5 Fg2 | 79 67 .165 | 10.7 86 T4
Fgs = 1.5 Fg2 { 79 67 2495 | 27.5 65 54
Fg3 =2.0Fg2 | 79 | 67 .659 |34.0 | 57 46

Weights in thousands of tonnes
Recruitment 1982-83 Ry = 7.2 millions
Stock biomass = fish at age 1 and older

Spawning stock biomass = fish at age 3 and older
Exploitation pattern 1982-83 based on 1976-81 average

- T6 -



Table 8.8 WManagement Options: Species -~ COD.
Area — ICES Division VIa. West of Scotland

OPTION 2
1982 1983 1984
Stock | Spawning| F Total | Management Stock | Spawning | F H.C. | Stock | Spawning
‘biom. | stock (3~4) | land- | option for biom. | stock (3-4) | land-| biom. | stock
biomass | H.C. ings 1983% biomass H.C. ings biomass
73 65 .70 31 Fo.1 59 48 .18 | 18.6
(Fen) Fipax 59 | 48 31| 13.4

Fg3 = Fa2 59 48 .695 [ 25.7 | 45 34
Fgz =0 - 59 48 0 0 78 66
Fgz = 0.2 Fg2 | 59 48 391 6.7 1 70 57
Fgs = 0.5 Fgo | 59 48 2348 | 15.1 59 47
Fgz = 1.5 Fgo | 59 48 1.043 | 33.3 | 36 25
Fg3 = 2.0 Fg2 | 59 48 1.390 | 38.8 | 29 18

- 26 -

Weights in thousands of tonmnes

Recruitment 1982-83 Ry = 7.2 millions

Stock biomass = fish at age 1 and older

Spawning stock biomass = fish at age 3 and older
Exploitation pattern 1982-83 based on 1976-~81 average

F values relate to the Human Consumption Fishery (landings + discards) only




Table 10.1 Nominal catch (in tonnes) of COD in Divisions VIId and VIIe, 1972-1981
(Data for 1972-1980 as officially reported to ICES)

Country 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981%
Belgium 124 93 67 59 65 53 435 699 163 363
Denmark - - - 2 718 1 506 1120 2 160 2 052 6603)
France 2 658 1 425 3 099 2 143 1 646 5 185 8 044 4 848 4 001 4 229
Netherlands 30 2 4 + 2 1 + - -
Poland 7 13 6 - - - - - -
U.K. (England & Wales) 717 499 260 159 142 581 654 485 365 444b)
U.K. (Scotland) - - - - - - - + - -
U.S.S.R. 8 45 - 3 4 - - - - -
Total VIId,e 3 544 2 077 3 436 5 082 3 365 6 940 11 293 8 084 5 189

*)Provisional

a).'anlucles VIIb,c
b)

December catch estimated

- ¢6 -



Table 10.2

Nominal catch (in tonnes) of COD in Divisions VIIb,c and Viig,k, 1972-1981

(Data for 1972-1980 as officially reported to ICES

Country 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981%
Belgium 7 323 167 116 159 85 52 51 110 200
Denmark - - - - - - - 18 B -
Faroe Islands - 256 - - - - - - -
france 4 168 2 791 2 302 2 877 3 196 1 972 2 192 2 918 4 475
Germany ,Fed. _ 1 _ _ _ _ 3a) _ 7 _
Rep.

Ireland 352 568 283 474 506 315 323 552 1028 | 1257
Netherlands 22 14 9 54 46 291 279 - 5

Norway - - - 1 - + - - - -
Poland 130 75 39 19 40 6 - 2 - -
Spain 137 301 232 588 1 140 51 11 - 17
Uk(England+Wa1es) 56 60 26 73 44 33 28 33 83 213¢)
UK(Scotland) - - - - - - 2 1 12 .
USSR 139 10 72 134 203 - - - - -
Total VIIb,c, g-k 5 08l 4 399 3 130 4 336 5 234 2 753 2 890 3 575 5 737

*)

2)tateh in VIIg only
Included in VIIe

b)

Provisional

C)December- catch estimated

- G -



Table 11.1 Nominal catch (in tonnes) of HADDOCK in Sub-area IV, 1972-1981
(Data for 1972-1980 as officially reported to ICES)

Country 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981%

Belgium 1 601 2 385 1 137 2 209 2 166 2 293 1 295 732 1 414 1179
Denmark 34 858 | 13 118 | 44 342 | 32 930 | 46 899 | 20 069 8 093 8 248 | 12 928 | 13 048
Faroe Islands 5 1198 435 267 183 385 12 7 27 29
France ) 7 814 4 695 4 020 4 646 5 500 6 914 5 122 7 208 1 407 | 11 557
German Dem.Rep.® 90 22 8 44 20 8 37 12 36 -
Germany,Fed.Rep. 4 020 4 587 3 478 2 396 3 433 3 744 2 589 2 549 2 354 3 718
Iceland - - - - -~ - = - - -
Ireland -~ - - -

elan 31 53 101 - - - 1
Netheréinds 5 188 3 185 3 035 1 901 1 728 1598 857 955 1 569 2 758 N
Norway 1 146 454 324 331 367 374 609 968 1191 2 022 !
Poland 38 | 2555 | 3001 | 1485 1 155 485 62 | 106 59 a1
Spain ) - 101 210 - - - - - - -
Sweden® 5305 | 4550 | 35098 | 2085 2455 113 - 907 | 1165 | 1300
UK(England+Wales) 20 827 | 16 586 | 10 798 | 11 499 | 17 238 | 17 167 | 12 200 | 10 774 | 12 195 13 587
UK(Scotland) 96 197 | 88 132 [ 71 679 | 64 686 | 80 576 | 89 465 | 58 406 | 54 119 | 64 058 80 036
USSR 36 467 | 49 356 | 42 234 | 49 686 | 42 852 8 010 54 18 - -
Total IV 213 556 [190 922 | 187 799 | 174 163 | 204 603 |150 678 | 89 599 | 86 603 | 104 430 129 265
Total IVa 135 095 |126 662 | 122 977 |110 848 | 138 591 (116 577 | 57 886 | 51 741 | 64 886
Total IVb 75 325 { 62 288 | 63 695 | 62 761 | 65 594 | 34 030 | 31 457 | 34 361 | 39 084
Total IVe 3 136 1972 1 127 554 418 71 94 501 433

d

We total catch®) 462 694 |287 099 | 307 689 |401 053 | 334 888 {219 953 (170 804 [140 635 |218 924 215 577

*) Provisionsal a) 1972 includes IIla
b) Figures from Norway do not include haddock caught in Rec. 2 fisheries. For 1973-1974 Rec. 2 fisheries were officially reported

but have been deducted in the figures given here to make a consistent data series.

c) 1972-1974 includes IlIa d) Includes discards




Table 11.2.

T XN oV RN O

11+

TOTAL

MWMNANN 2 S

Ti+

TOTAL

VPA, catch in numbers (1000).

1906

T 066954
1005867
25637
6411
411444
9956
TI45
[18K]

163

89

23

2

312R1v2

1975

L4913
2497418
622852
57028
1M6U44
15515
953
599
2625
255

61

1R

2758081

167

305250
R3/u0U
38972
4851
3575
177371
24306
214
210

5S¢

33

U

1419981

1970

167014
167563
1945329
20621
9624
313523
4186
187

67

682

52

3

1632547

1968

11106
1496950
458695
19540
1933
2518
45822
224

41

14

5

{

1616951

197

115080
250470
105734
576518
39548
3949
6uou
1136
115

24

1635

3

BY64LRO

North Sea HADDOCK (Sub-area IV).

1969

(2556
20474
3504209
3U3195
7586
2411
2520
19134
199

23

7

U

4902314

197K

289817
458727
141915
28439
1U9212
8583
1186
1911
3IR6
112

24

64

1040366

1970

9246010
266146
218271
1905921
5733%
1M7¢
1192
258
5945
71

11

19

3380942

1979

95U 761
350378
195699
47293
859¢
25833
3927
342
42¢
124

41

20

15¢¢24¢

1971

330669
1809927
70729
47248
397367
10289
458
192
146
1577
159

8

2068769

1980

38R19Y
726641
317956
69810
12535
4787
7752
722
170
139

70

35

1528816

1962

259683
674560
584054
40054
20915
155786
3516
187

33

27

401

11

1719227

1981

688731
142598
405374
1405063
19022
25U9
440
2546
122

57

25

33

1401270

1973

59629
364092
566823
257619

6106
4398
38835
1237
105
29
108
53

1279034

1974

601454
1215968
174438
320841
55159
1834
1320
T1US83
237

22

32

8

2385896
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Table 11.3. North Sea HADDOCK (Sub-area IV).
VPA, mean weight (kg) at age of the stock.

1966 1967 1968 1969 1970 1971 1972 1973 1974
c 0.010 U.U011 J.utu U.011 U.013 0.011 U.ucé U.044 U.024
1 0.u8R 0.115 U.120 0.031 0.073 0.107 U116 u.126 0.128
2 0.247 U.281 U.253 u.216 0.222 0.24¢ 0.242 0.240 0.226
3 J.5067 0.461 J.509 0.407 U.355 0.362 0.3588 0.372 U.343
4 0.554 0.594 0.731 0.799 U.r35 u.506 U.5U6 0.585 U.548
> 0.949 0.639 U.858 U.891 v.872 0.886 g.ou6 U.049 u.890
6 1.265 1.057 U.837 1.030 1.191 1.26¢ 0.999 0.725 0.895
7 1.524 Toom 1T.000 T.094 1.360 1.535 1.561 1.044 0.953
R 1.943 1.923 2.258 2.047 1.4357 1.330 2.246 1.302 1.512
9 1.729 2.071 2.6089 3.057 2.535 1.274 2.0d6 2.784 2.30
10 2.963 2.568 2.06¢ 3.284 5.961 1.96¢ 1.654 1.726 2.507
114+ 2.042 Douno d. LHO 0.0n0 5.870 4.308 2.901 2.020 4,148
1975 1976 1977 1978 1979 1980 19481
G C.020 0.013% .u19 J.®10 U.u0y u.012 U.u10
1 .11 N.125 0.108 0.145 U.u94 0.097 0.ur2
2 0.241 0.224 0.24U g.250 U.28Y 0.279 U.256
3 J.556 U.400 .3406 U.415 0.438 0.469 0.406
4 N.4650 .509 .59y 0,444 0.625 0.71v U.854
5 0.680 0.58C .oy 0.695 0.659 U.R62 1.153
6 1.245 0.892 0.755 g.709 U.712 0.947 1.5064
7 1.124 1.87¢6 1.096 U.924 1.072 1.391 1.211
f 1.uU93 1.746 1./08 1.301 1.165 1.761 1./7U03
9 1.724 1.235 1.975 1.814 1.359 1.708 1.842
10 2.219 2.5340 1.604 1.913 ?2.130 2.029 1.6U8

T+ 2.856 2.527 3.190 1.840 1.390 3.291 1.493
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Table 11.4. North Sea HADDOCK (Sub-area IV).
VPA, fishing mortalities (M = 0.2).

1966 196/¢ 1968 1969 1970 1971 19¢2 1973

0 .53 0.15 Ut 0,13 u.23 0.2 .25 .02

1 1.99 u.56 u.12 U.05 u.9%6 0.91 U.3R U.74

2 .92 1.17 .65 .03 1.4 0.74 (1.88 0.64

2 .57 V.43 0.92 1.42 1.20 0.84 1.5%8 1.21

4 N.310 ). 36 u.31 1.23 1.29 0.89 1.22 0.R2

5 1.12 1.01 U.b/ . (9 U.62 N.87¢ 1.17 U.95

6 .27 .00 U.81 1.2¢ T.28 0.55 .87 1.12

K 1.0U9 1.N3 U.23 1.12 u.l3y 0.72 U.435 0.91

R 1,10 1.90 J.55 .54 1.11 .39 0.25 J.46

9 .84 T.8¢ N.6& . (o u.2u 1.0r7 J.12 J.37
o .90 .94 u.9u i).90 .90 0.90 v.yn n.9n
11+ n.vo 0.9 0.90 J.9u u.9u 0.94 0.v0 0.99
FC 2= o),U .90 LR U.63 1.09 1.1 0.77 1.10 Q.95
19¢5 1976 tyre 1978 1979 1980 1981 1976-19 R1

0 .10 U.24 U.11 v.21 u.42 0.71 J.25 .32

1 .09 0.62 .67 0.78 U.41 0.66 0.02 .63

2 1.06 0.9? 1.035 1.U6 u.95 0.83 1.U1 0.97

3 1.50 .37 1.08 0.94 1.12 1.16 1.17 1.14

4 1.12 0.2 1.15 1.16 U.R2 1.44 1.30 1.11

5 1.1 1.3¢ 0.95 .87 1.00 2.06 .50 1.25

& 0.%81 1.08 1.04 U. R& 1.47 1.00 1.50 1.16

7 1.41 .36 U.RS 1.22 0.70 1.40 1.40 0.92

& 1.13 u.56 0.39 U.r8 1.06 0.93 1.00 0.79

G 1.22 1.1 0.60 .85 U.62 1.35 1.00 J.89
10 .90 U.9u 0.90U .90 U.90 0.90 1.00 0.92
T+ N.90 0.90 0.90 0.90 0.90 0.90 1.00 0.92

FC 2= 6),u 1.06 1.0v 1.05 0.98 1.07 1.30 1.26
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Table 11.5.

G

1

?

3

L

5

¢

7

4

4

a

19+

TUOTAL

SkAawN. Si.
Biomass: Total
Spawn. St.

0

1

?

2

4

5

(1

v

P_

Y

16

11+

TOTAIl

SFAWI. ST.
Biomass: Total
Spawn. St.

North Sea HADDOCK (Sub-area IV).

VPA, stock size in numbers

Biomass unit: tonnes.

1966 19867
4441184 15309579
1266531 21645614

LH2REA 13954y
22402 15185
R163 0 1296¢
15%U8 3019410
1571 4995
van 367
2ah 269
171 7e
42 2}
4 U
6592075 15627491
904y 59 L6494
629658 642192
475551 252594
1975 1976
535473 S6/l(9¢
4393874 596264
1151033 1891930
R5469 2991i9¢
170220 192400
26221 L5507
1805 (4958
&55 ovR
4192 171
292 114
b2 95
23 5
64735339 5529504
540992 2265244
862339 650380
387183 589566

1968

557761
10505714
160724
35392
ALUU
e
Y6t
126y
10

31

9

U

12U 1016
P147561
1674960
362042

197¢

12564872
S56u222
Trhons
01R(TY

6220y
6976
TL94
21206
487
aU
29y

5

2690711
875618
393172
308826

196y

6535197
bb 622
(506054
435133%
11538
LR1IR
3202
32520
74y

S5il

1%

19}

YUYUT 44
(990Y 18
1872654
1851623

1978

VUL
Y2562
254945

50%10
172607
16045
2199
2945
777
214

44

117

51095564
4730495
322622
173489

(7000) at 1 January.

1770

5055142
469391
240189

2955384

k5421
2770
1787
883
Y625
434
2u

35

2908LR1T
3415548
1303723
1204001

1979

3042705
1135379
347073
60381
10300
44335
5496
/45

710

292

75

3¢

4659510
481428
309031
174921

1971

3215845
5290330
1476139
N7 N4
(51033
19274
1215
LR

492
2607
291

15

(499735
Y935%8
850434
462998

1980

B344L 35>
163R25¢
015220
11009¢
17703
5861
133306
1035
304
205
128

64

5236623
163951
425407
256484

19¢2 1973
1186uRké 2251566
P 5354409 155474
1385027 1506077

57¢50 506670
32103 11876
246119 /807
6569 62319
545 2247

103 in

211 103

(55 198

21 97
LYL69SR 5764746
1428042 1757700
757948 748891
458644 510632

19581 1982

3421303 %%h+xkhhhhn
556568 2181553
691998 148235
2213549 2063252

28252 55992
2429 5306
61 765
4Uly 111
210 1213
98 55

43 29

57 30

4707006
949Urk
372252

313806

1974

6279447
2608312
293640
56271010
89704
4281
2480
Tob76
739

161

59

15

Y858113
9ru3s54
816619
332048

1y66=-1978

52301064
2219197
1171405
430155
171035
54112
15043
4806
1403
43R

152

27

- 66 -



Table 11.6

Input data for catch predictions for North Sea HADDOCK

Stock| H.C. landings 1981 Discards 1981 Ind. landings 1981 Total F Reference Period: 1976 - 1¢81
A8 | G (kg) Wx107| @ (ke)| F Nx10TS| @ (kg)| F | Nx10° | ¥ (kg) | F 1981 | H.C. catch E| Discards Ind. catch T
F w Prop. w F W
ret.

o] .012 o} - 1 534 073 .001 |687 247 .009 .249 0.25 .0034 - 0,000 .061 .32 .C11

1 .107 1 707 .336 .007| 33 969 .160 1.48 |106 722 .040 165 0.62 .33 .281[0.043 137 .30 .040

2 .256 |134 572 .376 .335| 241 323 .198 .601 | 29 479 2177 .073 1.01 .84 .359| .398 .207 13 174

3 L6422 1109 376 .513 .912| 26 343 .290 .330 4 644 .370 .039 1.17 1.03 L4661 .846 L24RT 10 .292

4 L6221 18 491 .844 1,264 87 .650 .006 444 472 .030 1.30 1.07 .633| .973 L343 05 L4T0

5 L5644 2 291 | 1.135 [1.,29C 3 727 .002 15 .854 .008 1.30 1.21 L7651 .997 <400 04 .534

6 2930 463 | 1.562 [1.487 0 - 0 41 1,270 .013 1.50 1.15 .941] .985 450 01 .600

7 1.262 2 346 1.211 {1.00 ¢} - o] 0 - 0 1.00 .92 1.261{1,000 - 0 644
.8 1.564 122 | 1.703 {1.00 0 - o] 0 - 0 1.00 .79 1.562(1.000 - o -

9 1.655 57 | 1.842 |1.00 Q - 0 0 - 0 1.00 .89 1.654(1.000 - o] -
10 1.936 25 1.608 |1.00 0 - 0 ¢} - 0 1.00 .92 1.939|1.000 - o] -
11+ 2.282 33 } 1.793 {1.00 0 - -0 0 - Q 1.00 .90 2.247§1.000 - o} -

¥§;§2’; 129 441 68 258 17 787 -

1981 = 3 421 363
Recruitment at age O: (N x 10_3) 1982 = 2 415 147 M= .2 Age at first maturity: 2
1983 = 2 415 147

- 09 -



Table 11.7 Management Options : Species - HADDOCK

Area - ICES Sub-area IV, North Sea
1982 1983 1984
Spawning F Total Management - | Spawning | F Total | H.C. | Indust. Spawning
:zg;k Stock {2-6) | land~ Option for gzz;k Stock (2-6) | land- | land- | land- Discards Szg:k Stock
© | Biom. H.C. |ings 1983 ° | Biom. H.C. ings ings | ings ° Biom.
430 168 1.22 1125 FO 1 471 289
(=Fg, ) _
81 FSB'FBZ 1.22 | 14l1.6 | 110.8| 30.8 110.2 455 273
F83=0 [+] 39.8 o] 39.8 0 737 554
F83=0.2 FBZ 0.24 69.1 31.5} 37.6 28.3 659 477
F83=9'5 FBZ 0.61 | 103.2 | 68.5 | 34.7 64.1 566 384
F83=l'5 F82 1.83 | 165.0 |137.3|27.7 144.3 380 199
F83=2.0 FBZ 2.44 } 179.6 | 154.3|25.3 170.0 330 148

Weights in thousands of tonnes
Recruitment 1982-83 RO = 2 415 147 x 10
Stock Biomass = fish at age 0 and older

3

Spawning Stock Biomass = fish at age 2 and older
Exploitation pattern 1982-83 based on 1976-8l average
F values relate to the Human Consumption Fishery (Landings + Discards) only

- 19 -



Table 12.1 Nominal catch (in tonnes) of HADDOCK in Division VIa, 1972-1981
(Data for 1972-1980 as officially reported to ICES)

Country 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981%
Belgium 44 45 98 23 45 - - 2 3
Denmark - - - - 13 - _ 37 _
Faroe Islands - 2 1 - - - - 2 -
France 5 014 5 141 3 979 2 328 3 026 3 401 4 255 4 786 2 808 3 312
German Dem.Rep. 87 - - 9 - - - - _
Germany.Fed.Rep. 7 15 18 3 30 + 20 2 3 72a,b)
Ireland 3 982 2 631 1 715 599 1 115 616 441 877 726 1 664
Netherlands 205 169 63 19 30 28 13 2 2
Norway - - - - 3 7 13 9 16 20
Poland - 402 97 20 - - - - -
Spain 101 497 540 - - - - - -
UK(Engl.&Wales) 2 393 2 187 1512 | 1214 1971 3 827 2 205 1 654 1 279 990¢!
UK(Scotland) 27 730 | 17 631 9 583 8 973 11 992 11 422 9 629 7 459 8 198 11 687
UR(N.Ireland) 1 - - - - - - - .
USSR 1 480 110 364 495 533% - - - - -
Total VIia 41 044 28 830 17 970 |13 683 18 758 19 301 17 176 14 830 13 035 17 745

*
)Provisional

a)Includes VIb

b)August-December catch estimate~-hased on information from fishing vessels

c)December catch estimated

- 29 -



Table 12.2. HADDOCK in Division VIa.
VPA, catch in numbers (1000).

1966 196¢ 1568 1969 1974 1971 Y2 1975 1974
1 (18] 585 5664 2 18y 193¢ 507 1314 1867
2 T4 olb? 1243 ¢ 43790 1 1230 26859 5535 3566
2 1U&2 71 2574 295 /8450 2925 2254 15952 yi3e
4 L6916 1er7 354 1253 76y 917069 2516 255 2270
5 1926 24530 68U 25U es 659 535925 1093 92
6 obh 390 1464 357 8¢ 1351 Sub 33706 484
4 31 9 el 4505 145 14 51 225 11/8R
B+ 57 17 5% 186 593 226 e} 164 199
TOTAL 51510 2559% 454/ 05v2 #2561 YRPR 4 86540 5/64¢ 52298
1975 197¢ 197¢ 1978 1979 1980 1761
1 49UR ol7 45y 983 2142 2502 2715
e 11u81 22015 151¢ 1056 TU3R1 10291 21550
3 2807 15207 29467 822 1820 5335 16U>3
& 3425 1671 S64¢ 24052 434 916 1585
5 . 1852 1o 68U 38 9573 143 100
& 100 A2R 4906 353 848 3117¢ 27
7 99 21 506 251 112 229 (34
R 3567 908 304 441 145 51 50

TOTAL 27759 41467 38050 30947 25457 22584 40584

- ¢9 -



Table 12.3.

o

+ NV AW

PN IR I VUL VN

1966

1.313
N.524
1.563
iJ.575
T.041
1.125
1.522
1.523

1975

.27
N.563
U.b4062
0.583
N.r86
1.010
0.962
0.947

1967

U.284
D.575%
U.636
0.481
0,669
1.377
1.849
1.612

1976

.294
.3%3
U.512
.593
0.829
1.054
1.536
1.U97

HADDOCK in Division VIa.
VPA, mean weight (kg) at age of the stock.

1968

U.cS59
U.368
U.62¢
U.827
U.r31
J.811
1.431
T.9m

1977

0.306
J.569
U.43¢
U.o8Y
.79y
1127
1.33¢
1.117¢

1978

J.245
U.352
U.415
u.521
J.R831
1.054
1.742
1.206

1Y 70

U, 345
U.261
0.389
.87
1.284
1.261
1.043
1.345

1979

G.268
0.366
U.465
ti.696
U.753
1.021
1.435
1.385

1971

0.296
0.333
0.363
C.469
1.052
1.320
1.595
1.452

1930

0.251
0.373
U.587¢
U.722
U.998
0.970
1.145
1.565

1972

U.2¢6
U.324
J.546
U.532
0.546
0.984
1.502
1.565

1931

U.2063
U.340
U.493
u.8e?
U.v53
1.4U5
1.250
1.124

1974

0.269
0.331

0.397
u.s572
0.776
0.686
U.767
1,144
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Table 12.4.

1

?

3

&

5

6

7

B+

FC 2= 4),U
1

2

3

/A

5

&

7

R+

FC 2= 4),u

HADDOCK in Division VIa.
VPA, fishing mortalities (1 = 0.2).

1975

J.U3
0.29
.53
.09
.70
1.14
n.An
0.80

0.50

1967

u.02
0.71
U.58
U.51
.61
0.22
9.240
J.RY

g. 64

197¢

.14
.21
.67
.68
.81
U.80
.80
.80

i).52

1963

v.C1
U.55
u.7¢
U.538
0.6U
0.9
U.Ru
U.8d4

197¢

u.n7
U.5u
[
J.6y9
U.60
.64
.80
0.8%u

1969

0.ou
Uaii
U. 82
T.h4
1.10
.ro
U.s’4d
0.8%0

U. 6%

19/8

.04
U.22
.69y
J.R3
1T.03
iJ. B&
U.R0
U. RO

.58

197U

u.0s
u.02
L.23
u.79
u.46
1.R7
U.R0U
u.80

1979

u.us
U.6/
u. 77
1.01
U.v8
U.98
u.80
u.su

1971

U. 03
0.5
0.41
0.47
.45
Q.77
0.80
0.20

0.359

1980

.us
.22
0.90
1.25
1.22
1.0/7
.80
0.80

C.7R

ivre

U.u2
0.>8
1.41
.08
0.56
0.0
u.&no

0.80

1981

U.us
0.2
U.o01

U.r5
0.80
0.80
0.80
0.80

0.56

u. g9
0.23
J.85
.57
0.83
1.82
0.24
0.80

1974

u.03
u.35
u.72
u.77
u.42
.76
U.80
u.80

u.61

_59_.



Table 12.5.

+ Sl NN =

b

TUTAL

SPAWN. SI1.
Biomass: Total
Spawn. St.

VS YRS

3

7
ies

TOTal

SPFAUN. ST.
Biomass: Total
Spawn. St.

HADDOCK in Division VIa.

VPA, stock size in numbers ( 1000)
Biomass unit: tonnes.

Tvob

15891
2557
5275

127358
4ir1
¥1

o1

1173

151U86

135195
84442
79468

1975

168714
LB186
7662
1642
Liy24
159
196
HuLR

248501

16527
82054
35304

1yo7

40ty
12956
1924
5545
58159
2191
1&

34

11823
7823
60626
49238

1970

5115
135/5u
294 %Y
5040¢
514y
Tob1
he
1776

1730632

175567
70082
68578

1968

6R (Y6
32505
520u
8A2
1040
25854
1424
ni

1555%5
6réteo
218476
40292

1977

40y
652
49140
12545
1547
1148
olly

601

116420
TU96L1E

55075
52808

at 1 January.

1904

14255
559950
15315
1965
L1)5
754
RéG(
368

ou17 %6
587385
199675
196819

19738

29534
5659
1795

40565
stlob

654
LYo
(2

Gii6hS
51115
40751
33513

1rU

6595
11749
414445
5501
515
110
233
1183

440579
455784
173758
171463

17y

75464
23297
3N
755
10089
1474
221
28¢

119868
40405
45234
25546

1971

81274
5247
9465

268724
2usz
7?oé

14

Lb7

369434
286215
159043
134396

1980

108244
592154
979y
1401
220
5153
455
1uU1

183584
(5344
61571
34401

92

360683
60426
3190
5125
150754
Tuny
141
(N3

250542
213400
112553
102062

1951

43500
8é6l0d
383598

5204

356
55
T451
79

156355
129v7r5
54686
53408

1975

10657
29512
50575
39
2127
604511
461
324

145585
127928
66160
61569

1982

dde ok ok k ok ke
5785

513545
17682

12¢6

124

2y

574

1974

6U913
15271
19182
TU056
295
763
23310
394

126 /84
6871
53570
37185

1906=-1978

L9u328
71168
L8650
30649
Te039

(632
2742
1005

~ 99 -
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Table 12.6 HADDOCK in Division VIa

Input data for catch predictions

-3
No. x 10 .
A Landings Reference
Age landings = F
1981 w (kg) 1981 F
i 215 271 .05 .05
2 21 550 .356 .32 .32
3 16 053 483 .61 .60
4 1 585 .681 .75 .76
5 170 .861 .80 .81
6 27 1.106 .80 .76
7 734 1.304 .80 .71
8 50 1.249 .80 .71
Weight
landed 18 179 - - -
Recruitment at age 1. No. x 1073 ; 1981 -~ 4 860

Age at first maturity

1 2

1982 - 40 525
1983 - 40 525




Table 12.7 Management Options: Species - HADDOCK

Area - ICES Division VIa, West of Scotland
Option 1
1982 1983 1984
Spawning F Total | Management Spawning F H.C. Spawning
g?“k Stock (2-4) | 1and- | Option for gzg;k Stock {2-4) | land- g’ig;k Stock
1om. | Biom, H.C. | ings 1983 * | Biomass (H.C. ings : Biomass
50.7 | 39.7 0.47 15.5 | Fy 48.1 | 37.2 17
(=F to take | _
TAC) Fmax 48.1 37.2 .37 1
o
F83=F82 48,1 37.2 467 14.0 46,1 35.2 .
F83=O 48.1 37.2 ¢} 0 62.2 51.2
F83=O.2 Fsz 48,1 37,2 .093 3.4 58.3 47.3
Fg3=0.5 Fo, | 48.1 37,2 .233 7.9 53.1 42.1
F83:l.5 F82 48.1 37.2 .700 18.7 40.8 29.8
F83=2.o Fsz 48.1 37.2 .934 22.3 36.7 25.7

Weights in thousands of tonnes

Recruitment 1982-1983 Rl = 40.5 millions

Stock biomass = fish at age 1 and older

Spawning stock biomass = fish at age 2 and older
Exploitation pattern 1982-1983 based on 1976-1981 average




Table 12.8 Management Options: Species - HADDOCK

Area - ICES Division VIa, West of Scotland
Option 2
1982 1983 1984
Spawning 7 Total | Management Spawning F H.C. Spawning
S?OCk Stock (2-4) | land- | Option for g;z;k Stock (2-4) land- gzzﬁk Stock
Lom. Biom. H.C. ings 1983 ° |Biomass [H.C. ings . Biomass
50.7 39.7 .56 17.7 FO 1 45.5 34.5 17 5.2 42
(Fgr) F 45.5 | 34.5 39 11.3
Fmax : : - . 35.5
F83=F82 45.5 34.5 .560 14.7 42.6 31.6
F83=O 45.5 34.5 0 o] 59.5 48.5
F__= 45, . 112 . . 44,2
F83-0.2 F82 5.5 34.5 3.7 55.2 4
= 45, . .280 8.5 49. .
F83_O.5 F82 5.5 | 34.5 5 9.7 38.7
F_ .= 45.5 34. L840 19.3 37.4 26.4
Fgy=1.5 F82 5 5 9 7
F_= 45.5 34.5 1.120 22. 33.5 22.6
Fg,=2.0 Py, 7
L

_69_

Weights in thousands of tonnes

Recruitment 1982-1983 Rl = 40,5 millions

Stock biomass = fish at age 1 and older

Spawning stock biomass = fish at age 2 and older
Exploitation pattern 1982-1983 based on 1976-1981 average



Table 13.1

Nominal catch (in tonnes) of HADDOCK in Division VIb, 1972 - 1981
(Data for 1982-1980 as officially reported to ICES)

Country 1972 1973 1975 1976 1977 1978 1979 1980 1981%
Belgium - - - 33 - - - - -
Faroe Islands - - 1 8 3 11 20 5 -
France 527 600 21 4 4 3 4 1

Germany, Fed. Rep. - - - - - - - 17 a)
Ireland - - - - - 61 - -

Norway - - - - + 4 16 2 7
Poland - 54 - - - - - —~

Spain - - - - - - - 6

U.K. (Engl.&Wales) 27 1 5 2111 2 694 2 365 1 654 6 261 9 000
U.K. (Scotland) 616 72 71 640 297 2 060 548 1 051 27
U.S.S.R. 7 304 3 291 49 830 40 474 - - - - -
Total VIb 9 474 4 018 49 928 43 243 2 998 4 504 2 242 7 343

* )Provisional

a)

Included in Via

- 0l -




Table 13.2 Length and age composition of haddock caught by G.A. REAY together

with mean lengths of each age group

Age
Total

Length 0 1 2 3 4 5 6 7 8 9 13 (45 hauls)

<12 156 318 156 318
12-14 194 248 194 248
15-17 3 396 425 3 821
18-20 9112 9 112
21-23 30716 30 716
264-26 30692 30 692
27-29 24060 24 060
30-32 645 1323 3227 2259 6 453
33-35 164 1147 1967 164 3 442
36-38 370 6293 6 663
39-41 340 9508 9 848
42-44 368 4913 5 281
45=47- A 705 176 132 bh 1 101
48-50 37 61 233 12 344
51-53 8 12 98 118

54+ 3 3 88 3 3 100
Total 353 962 95650 323 164 5496 25692 = 417 551 59 3 482 317
Total kg 36 148
Mean
length

cm 11.70 24,22 31.00 34.00 33.51 38.77 = 41.96 49.77 47.08 55.00 15.97

-1l -



Table 13.3 Data used in stock assessment and 1982 catch prediction

Age=- No. in No. taught Fishing Exploita- Average No. in Fgo=Fg; No. in
group stockxl0~3 x 1073 mortality tion welght stockx10~3 catch
Sept. 81 1981 pattern kg 1.1.82 - 1982
0 685 441 0 0 0 0.016 - 0 0
1 185 225 10 322 0.05 0.28 0.14 641 235 0.05 28 214
2 625 115 0.16 0.88 0.27 173 279 0.16 23 219
3 318 66 ) 1 0.41 585 0.18 88
4 10 643 2 085 ) 1 0.56 297 0.18 45
5 49 752 10 552 ) 1 0.71 9 957 0.18 1 493
6 0 0 ) 1 0.87 46 543 0.18 6 982
7 808 172 } 0.18 1 1.02 0 0.8 0
8 1 076 230 ) 1 1.19 756 0.18 113
9 114 25 ) 1 1.27 1 007 0.18 151
10 0 0 ) 1 ) 107 0.18 16
11 0 0o ) 1 }o1.34 0 0.18 0
12 0 0 ) 1 ) 0 0.18 0
13 6 1 ) 1 0 0.18 0
Total 933 999 23 568 60 321

Tonnes 70 000 9 000 17 762
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Table 14.1 ©Nominal catch (in tonnes) of HADDOCK in Divisions VIId and VITIe, 1972-81.

(Data for 1972-80 as officially reported to ICES)

Country 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981%
Belgium 2 1 + + + 1 - 1 + -
Denmark - - - - - 2 22 21 15 -
France 224 208 487 868 405 438 356 333 298 243
Germany, _ a
Fed.Rep. - - + - - - -
Ireland - ~- - - - 4 - - +
Netherlands 9 1 - 1 - - - - -
Poland - 12 - - - - - - - -
UK(England a)
& Wales) 166 135 113 99 45 29 22 51 59 115
TSSR 10 2 33 3 - - - - - -

Total 411 359 633 971 450 474 400 406 372

VIId,e

#¥ Provisional

a) December catch estimated

- ¢l -



Table 14.2 Nominal catch (in tonnes) of HADDOCK in Divisions VIIb,c and VIIg-k, 1972-81.
(Data for 1972-80 as officially reported to ICES)

Country 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981*
Belgium 45 65 35 33 19 13 5 2 2 1
Denmark - - - - - - - 1 - -
Faroe Isl. - 3 - - - - - - - -
France 6 456 5 524 5 057 4 583 3 726 2 244 479 1 931 2 219
Germany,
Fed.Rep. - 1 - * 3 - - - - -
Ireland 1103 1 348 829 507 287 153 111 155 274 662
Netherlands 56 12 2 4 14 1 - 16 -
Poland - 62 143 - - - - - - -
Spain 733 890 1 100 - - 294 - - 5
UK(England a)
& Wales) 107 24 39 46 24 18 13 19 50 78
UK(Scotland - - - - - - 8 22 56 4
USSR 253 24 456 1 290 183 - - - - -
Total
VIIb,c and 8 753 7 953 8 661 6 463 4 256 2 273 1 616 2 146 2 606
Vilg-k

ﬁ) Provisional

a) December catch estimated

_VA._



i i in Sub-area IV, 1972-81.
B L e on 167580 oo sibtotatiy reyoraes 1o soBe) | T

Country 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981*
Belgium 2 745 3 387 3 156 3 279 2 640 3 275 3 304 3 941 3 153 2 611
Denmark 50 109 7% 928 | 109 654 61 941 116 973 46 479 15 741 41 965 17 916 16 862
Faroe Islands - 1 453 1 126 764 1 262 472 42 581 21 21
France 19 822 20 353 19 825 20 079 19 557 17 592 22 525 27 590 23 626 21 939
German Dem.Rep. - 5 - 3 18 - 22 5 - -
Germany,Fed.Rep. 264 403 454 446 302 461 348 1 280 1 267 634
Iceland - - - - 4 9 38 - - -
Netherlands 7 613 8 811 12 057 14 078 12 274 9 406 11 030 13 417 14 389 15 009
Norway® 28 39 58 55 71 33 64 49 27 27
Poland - 7 1 002 888 509 445 8 3 1 -
Spain 107 119 110 65 18 - - - - -
Sweden® 596 2 328 2 440 255 153 341 31 16 8
UK(Engl.&Wales) 3 789 4 592 5 519 5 246 5 112 6 185 T 542 7 581 6 778 5 780
TK (Scotland) 23 846 20 756 25 274 27 969 26 167 33 017 42 779 44 841 42 218 30 455
USSR 613 3 522 2 978 5 098 5 612 2 413 - - - -
Total Sub-Area IV [109 532 | 139 703 | 183 653 140 166 190 672 120 128 103 443 141 284 109 412 93 346
Total Div. IVa 32 932 29 616 76_161 75 _444 100 001 61 499 42 837 48 554 42 529

Total Div. IVb 66_789 96 678 87 842 41 930 69 908 42 911 40 943 68 175 41 156

Total Div. IVe 9 811 13 409 19 050 22 792 20 163 15 718 19 663} 23 955 25 7127

WG total catchc) 291 394 | 364 740 | 351 266 290 589 345 951 294 635 178 773 234 947 225 221 194 185

%) Provisional figures.
a) Figures from Norway do not include whiting caught in Rec. 2 fisheries.

reported, but have been deducted from the figures given here to make a c
1972-1974 include Div. IIIa, 1978 included in Div, IIXa.
Includes discards.

b

c

For 1973 and 1974 Rec.
onsistent time series.

2 fisheries were officially

-Gl -



Table 15.2.

Fa R L Y ]

[ ol A

11+

TOrAL

VN R WY 2

e

-
[l

11+

TOTAL

1906

90463
512766
324455

9R /(09
2353544

L7932

12579

2820
oy
166
0

b

15287u4

1775

239142
956417
411512
2990652
54982
9173
79RY
116
1285
142

?

0

1970210

North Sea WHITING (Sub-area IV).
VPA, catch in mumbers ( 1000).

1967

214852
981122
214449
120268
25255
65829
/511
811
122

31

3

u

1623361

1970

424559
478651
1114173
161154
1644 ¢
135517
2i16
545

22

291

23

[o}

2271878

19648

T01597
(59468
465192
106Uy
45144
(06
29626
1845
92

23

5

9]

T4R8U2Y9

197¢

66H49RY
TI17151
GEULOU
261YR5
51540
18292
L6371
406

167

1

(e
[ENRV

24709705

1969

1210116
305230
21170
154952
27826
12715
1674
5659
6235

54

19738

GROE2R2
418282
355745
2U3L9Yy
69145
7618
5387
1422
245

7

K¢

¢]

1720629

1970

1185660
599086
77938
54594¢
49610
10920
3544
1157
1291
130

17

U

2475300

197y

4 (GRS
619543
460684
2116438
Ro?Z 30
250R2
3115
117y
194

15

1

3

1891379

1971

12346652
621466
105634

17709
126045
12891
2059
701
170
4514}

29

0

2121786

1980

3323173
321704
4357785
282591
834619
3RIRS
auz2s¢
755
548

45

13

5

1505450

19¢2

553426
958807
317317
42449
5390
SR34%
8528
Scev
262

61

137

0

1928292

181

570023
203506
3635716
265016
95615
21022
10148
1706
224

51

17

1

1530155

1973

175648
11560086
064580
131494
15099
3136
17527
2297
318
115

44

0

2166264

1974

57ulie
754672
974691
228625
52094
4876
1223
5822
352

52

19

0

2572538

_9L_.



Table 15.3.

-

e R Y

Nl BN

1

-
CINC DN D NN

y
-
+

1966

0.u68
0.1u7
0.183
N.253
N.294
0.503
.394
N.406
0.659
n.r2«4
O.Uu0
n.ulin

L]

N.us0
n.1un
0.214
N.275
0.3569
N.e65
1.353
0.818
0.596
0.716
1.022
.000

North Sea WHITING (Sub-area IV).
VPA, mean weight (kg) at age of the stock.

196¢

0.u52
n.i17
0.197¢
N.267
0.529
N.541
J.42¢6
.495
.62
.21
.48¢6
N.one

1970

0.u19
.17
0.194
D.294
1J.559
D.440
0.512
0.440
0.457
o092
H.91¢
0.0600

1968

U.U30
0.711
e1R8
0.296
U.%6U
0.480
Uabbhy
U.02U
.73
L1706
11.842
0.L0R

197/

.19
. U9y
LU.170
).2R83
J.375
0.449
.b6RS
).532
U. 352
11,932
.44
o941

1969

U.043
J.nvv
J.1/73
0.261
U.362
U.4l4
J.416
U.5%5
D.6/70
0.78%7
1.238
.00

197R

.010
J.074
U. 185
.23y
U.323r¢
.440
U.462
J.514
U.&RY
U.741
1.828
d.0ou

1970

u.u2e
0.109
C.204
U.240
G.249
0.457
G.653
0.512
0.6350U
0.785
U./98
0.uUNc

1979

G.ony
.198
G.165
0.259
U.3132
0.4634
U.492
0.541
U.61/¢
U.069
0.738
(1.521

1971

u.036
C.170
0.21¢
0.280
0.316
0.428
0.521
0.636
U.559
0.742
0.731
0.000

198U

N.012
0.n32
0.178
0.255
0.33/7
0. 346
U.4R6
0.472
0.620
U.580
0.795
0.71/¢

1972

J.ucez
0.u?1
0.200
U.280
G.3¢5
0.417
U.519
0.5¢3
U. 42
0.309
U.802
G.uun

1981

U.u14
0.990
O.104
0.241
U.354
0.622
0.455
0.591
U.093
0.vué
U.r7s4
U.ru3

1975

u.g27s
u.084
U.166
0.278
U.387
0.459
U.453
0.548
U.736
0.904
U.862
v.000

1974

0.026
0.071
U.149
0.253
0.376
0.463
0.521
0.543
0.787
1.033
0.958
g.000

- L) -



Table 15.4.

RN RN T

%~ o

9
1
T+

FC 2= 6),u

North Sea WHITING (Sub-area IV).
VPA, fishing mortalities (M = 0.2).

1966

N.ub
.70
.84
1.15
1.
T.51
2.3%
2.7
2 aR
2.73
D.un
oyl

1.57

T9rs

]

.40
11.y2
1.17
1.12
1.12
2.25

1.16
1.11

1.4%
1.U0
1.00

1967

U.05
u. 71
0.75
U.94d
J.98
1. 8¢
1.14
1.56
1.62
1.43
Taue
1. 04

J.92

1970

.16
.54
1.18
1.33
1.1%8
.96
146
1.27
.71
.75
1.04
1006

1.2v

1y7s

Ja.29
.73
V.70
[NEE)
1.09
1.03
1.15
.70
2.7/
U.20
1.0U
1,00

1.01

190%

U /¢
1.29
U. oy
.74
.r7
1.12
ot
1.15
1.52
U.71
Toun
1.30

1978

.28
13.29
.58
. /b
.91
i8¢
1.20
1.91
1.78
1.2
1.10
1,00

U.86

1y 7

U.50
1.720
1.0
1.U05
.21
u. 81
1.21
1.31
U.75
1.20
1200
1.006

1.02

190y

U2/
U.b5
u. 62
U.?21
U.RS
1.06
1.18
V.9¢
1.11
U.47
1.0U
.00

1971

N.5¢
.00
.71
U.R2
0.75
U.o4
.34
{}.R8S
Q.67
.97¢
1,40
1.0U0

.65

1980

0.42
N.29
J.60
1..0U
1.25
1.18
1.51
1.170
2.435
J.86
1.4U
1. U0

1vr¢2

.14
.55
}.86
U. el
U.o5
1.0l
1.19
2.20
D.54
D.o4
1.00
1.40

1.88

1973

J.0Y
0.49
.98
1.1¢
0.59
1.04
100
1.44
1.74
1.41
1.00
1.00

0.95

1976=-1981

0.28
.43
.73
1.03
1.0i¢
1.70
1.25
1.17
1.6%
J.80
1.00
.00

- 8L -



Table 15.5.

1
iN

NN WR e

G

G
+

TOTAL
SEAuwMN, ST.

Biomass: Total

Spawn. St.

[C R NNV NN ]

m-~tc

14

1
11+

roTat
SPAWN. ST.

Biomass: Total

Spawn. St.

North Sea WHITING (Sub-area IV).

VPA, stock size in nmumbers (1000) at 1 January.

Biomass unit: tonnes.

190606

2063901
1109807
623181
156511
414245
50218
14524
5147
(85

118

8]

0

5050536
12745068
606070
306033

1975

24674 /(R
3174999
(25699
470203
33209
14755
9516
183
2254
201

3

Q

6967541

1511064
720365
329020

1967

454 (268
210U9YHEK
450795
221140
LU&IS
12604y
11949
1104
164

4é

5

U

(49 (908
34690652
691484
209211

1976

3071580
1799068
1741231
237041
119423
25451
5944
824U

47

6ilU

39

J

69974851

2126597
T14458
463533

1963

(95065
3549079
844154
1072
(5908
124600
4ey3u
3122
189

2/

v

u

5479183
1154447
685594
265223

1977

2957522
2132552
14063534
435818¢
51571
50026
75548
82y

12y

19

232

5

6641822
1571947
594587
346862

190y

244912¢
559887
2224275
2789106
5649y
20441
5921
3967
219

I&]

2

8]

5605003
2595994
653231
493610

1978

SU56R835¢4
1807181
338030
425369
126095
14221
R347
1912
310

10

12

0

0278337
1414%2¢2
475125
310825

1Yru

3L1635Y
925434
126400
yuvyiau
Yusry
21430
545¢
1714
2524
202

29

0

509y 348
1157155
451584
290340

1979

22580642
188568 ¢
1105583
285104
1606652
41700
486 /¢
2061
314

44

2

5

5829267

10493/
560933
355987

1971

4351155
1408470
227209
363355
259545
29925
7811
1329
384

754

5U

u

6301014
561405
478784
159480

1980

TU65985
1403243
y88332
486260
127420
59599
11875
1225
659

85

22

9

4144695
16754606
499224
370300

19¢2

458855
24570/3
597852
Y1703
12527
TuusY
12916
4546
404

159

235

0

7R46558
8215040
475641
201619

1981

2566024
574584
859609
417990
146902

30453
14957
2623
353
46

29

2

46135071
1473083
399646
312009

19735

2282185
5258022
1155395
2U6870
570225
5275
30052
3244
414

164

76

b

6903921
1438715
617485
282192

19 82

dhkok kot ek
1587815
288193
508626
197282
30344
5R48
3271
585

T4

10

9

1974

4505401
1710060
1631649
555152
52816
Toyoes
1534
y029
628

59

33

5]

X283336
206 /(875
605530
366975

1906-1978

3151460
1990468
940731
307856
109134
36862
12332
5076
696

187

56

0

- 6, -



Table 15.6 Input data for catch predictions — North Sea WHITING.

Stock H.C.landings 1981 Discards 1981 Ind.landings 1981 TFota.l Referenf:fa Period 1976-1981
age | W (kg)[W x 109|W (kg) F |Nx 10J|W (k&)| F |Nx 10| W (kg)] F| 1981 ‘ sascards.nd.catch |
H.C. catch | FYOP. # F 7
retained
0 .014 9 | .180f - | 25161 | .071 |.01{545 453 L011 | .27 .28 .01 |.158 .0004 | .069] .27| .012
1 | .090 | 3121 | .224| .01} 85 769 | .131 |.21|114 486 | .056 | .28 .49} .19 [.205 | .07 .139| .25| .062
2 | .177 | 57 971 | .237| .10| 114 720 | .164 |.20{291 035 | .142 | .33] .62 .43 |.237 | .34 177 .31 151
3 | .263 |100 288 | .289| .44| 53 976 | .197 | .24{110 752 | .218 | .48 1.16| .75 |.287 | .67 .223| .32} .258
4 | .343 | 67 304 | .352] .84| 8693 .230|.13| 17 618 | .319 | .22[ 1.7 .97 [.353 | .86 .256] .15| .370
5 | .425 | 17 106 | .432]1.15] 1622} .289 |.11] 2894 | .435 | .19] 1.45{1.07 {.434 | .91 2299 .09 .456
6 | .478 | 9 916 | .436[1.29 126 | .252 { .02 106 | .597 | .01| 1.32]1.27 |.485 .97 2367, 05| .481
7 | 515 | 1758 | .592]1.30 8| .268 |- 1.30 | 1.22 |.514 1 .282f .02| .547
8 | .568 224 | .693[1.30 1.30 {1.76 {.570 1 o] .o1| .482
9 J753 31| .904{1.30 1.30{ .91 |.750 1 0}{ .01j1.076
10 | .909 17 | .734[1.00 1.00 | 1.01 |.913 1 oy .01 .842
1ut| .72 1| .703|1.00 1.00 }1.06 |.721 1 ol ol o
Yelet - 79 024 44 994 70 267 - -
1961 : 2 566
Recruitment at age O ¥ x 10"6) 1982 : 3 131 M=.2 Age at first maturity : 2
1983 : 3 131

- 08 -



Table 15.7 Management Options:

Species - WHITING.

Area - ICES Sub-area IV North Sea

OPTION 2
1982 1983 1984
Stock | Spawning| F Total | Management Stock | Spawning| F Total | H.C. | Indust. Stock | Spawning
biom. | stock (2~6) | 1and-| option foxr biom. | stock (2-6)| 1and~- | land- | lend~ | Discards | biom. | stock
biomass | H.C. | ings | 1983 biomass | H.C. (ings | ings | inge ‘biomass
395 208 .90 127 | Fo.1 450 322
(<Fg1) Fax 450 322
Fg3 = Fa2 450 322 .90 | 125 60 65 70 513 295
Fg3 = 0 450 322 o] 76 0 76 o} 641 421
Fgs = 0.2 Fg2 | 450 322 .18 90 16 74 16 610 390
Fgz = 0.5 Fgo| 450 322 .45 | 105 35 70 38 569 350
Fgs = 1.5Fez| 450 | 322 |1.35013% [ 78 | 60 98 469 | 251
Fg3 = 2.0 Fg2 | 450 322 1.80 | 149 92 57 122 433 217

Weights in thousands of tonnes

Recruitment 1961 Ro = 2 566 x 10°

Stock biomass = fieh at age 0O and older

Spawning stock biomass

= fish at age 2 and older
Exploitation pattern 1982-83 based on 19768l average
F values relate to the human consumption fishery (landings + discards) only

1962, 1983 By = 3 131 x 106

- 18 -



Table 16.1 Nominal catch (in tonnes) of WHITING in Division VIa, 1972-81.
(Data for 1972-80 as officially reported to ICES)

Country 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981%
Belgium 7 5 10 1 14 - - - + -
Denmark - 121 - - - - 119 92 32a> -
Faroce Isl. - 5 1 30 2 - - 770 -
France 1 662 2 777 2 983 2 763 3 655 3 395 3 610 2 7179 2 609 1 227
German
Dem.Rep. - - = - 31 - - - -
Germany
Fed.Rep. © 148 127 80 62 1 1 2 4 1 63%; .
Ireland 1 122 2 117 2 431 2 429 3 255 2 752 2 080 2 791 4 407 | 2 330 R
1
Netherlands 40 57 23 85 255 78 23 17 2
Norway - - - - 1 - - - - -
Poland - 10 9 - - - - - - -
Spain 1397 | 1540 |1 479 1 871 821 763a) - - -
UK (Engl.
& Wales) 102 91 112 132 244 520 669 320 227 112
UK(Scotland)10 707 9 796 9 929 12 668 16 658 9 873 8 174 |10 613 7 386 8 069
USSR 128 - - - - - - - - -
Total VIa 15 313 |16 646 [L7 057 20 041 24 937 |17 382 14 677 |17 386 |14 664 11 801

#) Provisional.

a) Includes Division VIb.

b) Aug.-Dec. catch esti:

based on informatior

fishing vessels.

“tes



Table 16.2 WHITING in Division Vla.

L A LN S N UL G IR

o

TOTAL

=SV NI U

~

TOTAL

VPA, catch in numbers (71000).

1906

1048
Thar?
2219
2R202
1862
TR
54

18

LAORT

1975

14951
1e6c6?
452 44
2311
279
57

9

247

71550

196«

5345
2o8538
TU94Y

71y
1359F
813
11c
3%

5842y

39529

Iyoh

(24
Toa52
Yese
305y
525
SUR /L
524

197¢

1oLl
15525
soU7L
3125
4t
292
13

10

07585

1972

1(ii2
1R1 /77
o6 70
YIRY
931
1429
b4

5

54377

1970

Ll
0773
ceied
525/
604
21
1¢
51y

4UT/75

1979

6522
54245
15272

5392

3492

264
374
Y

01558

1971

2555
83y5
4032
33800
200
754
ol
151

50372

1980

11631
11479
15216
4307
1205
1120

84

45127

T4¢2

16008
11573
44?2
1357
14852
97
‘v

4

49098

1981

34178
23011
10943

4465

1471

457
187

44597

1973

13715
56395
5583
1471
359
4337
°7R

62167

1974

y131
50779
Tutire
1165
182
L2
220
31

72078

- ¢g -



XL
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Table 16.3.

+ N RN

N DN

1966

0.258
0.2 44
0.325
0.374
o609
0.¢20
3.816
0.371

1975

N.2u9
D.245
N.35uU6
N.472
J.652
N.612
N.853
G.713%

WHITING in Division VIa.

VPA, mean weight (kg) at age of the stock.

1967

J.204
9.240
U.319
N.424
Jas12
N.0%9
J.824
0.878

1970

.2M
N.243
J.311
11,3565
D500
N.691
1.045
1.169

1968

Jg.z20e
0.265
U.566
0. 444
o554
1.539
u.r01
1.854

197¢

0,200
.24u
.295
.58
1.42Y
13.623
.85%
1T.U65

1969

u.ire
U.225
U.235
0.590
J.571
U.649
U.618
J.725

1978

U.199
N.255
U.2R5
.38y
.515
J. 549
0.6
Uy.973

197C

L.206
U.200
L.273
U.3R1
L.517¢
(1.619
G.670
U. 667

197y

.218
L.23%2
u.306
U.405
Ua530
U.691
L.695
.651

1971

0.20v
0.247
v.27/¢
0.370
b.4206
).551
G.696
TJ006

1984

D.172
0.238
0.324
0.419
0.486
0.499
0.652
0.786

1972

U.211
U.258
U.346
U.3%09
U.426
.495
.oUb
0.713

19381

0.1v0
v.217
U.287
U.s5381
U.6uv
U.527
U.5o2
U.605

1973

0.197¢
U.234
J.362
u.47v
G.4R5
J.533
0.654
0.750

1974

U.194
0.216
U.318
G.445
0.592
0.640
0.574
U.R43
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Table 16.4. WHITING in Division VIa.
VPA, fishing mortalities (M = 0.2).

1906 1967 1968 1969 1970 1971 1yr2 1975 1974
1 .03 U.11 U.GC4 U. 05 U.us 0.09 U.22 .08 U.16
2 0.40 J.94 U.5y J.18 u.63 0.75 0.8% 1.03 U.48
3 .86 J.95 1.0¢ U.r71 U.32 1.02 1.U6 .23 U.94
4 l.06 .77 1.05 1.5 .65 132 1.2% 1.65 1.24
5 .72 U. R 1.02 1. 3¢€ iJ.R& .59 1.12 1.7R% 1.02
6 .ol 1J.853 N.R1 1.32 .97 .73 1.1 1.30 1.23
7 1.00 1.494U 1.00 1.00 1.00 1.0U 1.u0 1.00 1.00C
R+ 1. 1,006 (Y 1.00 1.006 1.00 1.00 1.0 .00
FC 2= 4),u N.64 . Ay .9u Ja 65 U.s53 0.R6 1.uU5 1.%4 U.838
1975 1976 197¢ 19/ 1979 1980 1981 1976-1981
1 n_i2 .21 .20 .21 U.15 aule .23 0.2
? .49 J.62 .59 .53 Ua /R Gab2 g. 5 .59
2 .76 .23 J.R3 .67 U.v5 1.02 .94 0.95
4 .76 1.0R8 1.01 . 9U U. R& .99 1.u0 J.98
5 1.26 1.38 1.05 102 .09 .95 1.20 1.11
¢ 1.1% 1.27¢ 1.721 1.9 0.96 1.48& 1.20 1.20
7 1.060 1.l 1,00 .00 1.00 1.00 1.210 1.03
3+ 1.0 1.00 T.0U 1.0 1.10 1.00 1.20 1.03

FC 2- 4),U .07 1.9y 0.8 0.70 .87 .81 U.34
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Table 16.5.

L S« UG S G S

<

TOTAL

SFAwWM. Si.
Biomass: Total
Spawn. St.

s W Y

s
¢

TuTal

SPAWN., ST.
Biomass: Total
Spawn. St.

WHITING in Division VIa.

VPA, stock size in numbers
Biomass unit: tonnes.

1766

€252
35123
4193
63057
5951
467
58

51

167094
107461
50876
36536

1975

151065
L4716
74656
5022
421

91

15

407

278200
128135
69003
37640

1967

55419
L8
19554
1457
26940
1573
199
57

15276/
QLobT
41873
30567

1576

L9495
109407
234706
28023%
21R3
9R

24

s

215375
165882
55498
45550

Ty6x

2dR1Zo
41i550
15250
ohid
551
i
563

Gl

281153
299¢
67930
25054

1977

74601
52846
48241

5319
ryel
45U
22
1¢

171852
Y4R5/
43215
27815

TSGoy

2242
To3R/1
THARS
G221
1751
103
J61€
370

2127495
192552
52097
18494

1974

1U3620
48619
14971
17158
1578
2325
114

Y

1R8N
8L (7
45139
24518

(1000) at 1 January.

1970

2192
15772
11151y
4631
1235
370

29

a9

159230
137248
42440
37912

17y

51427
68R9IY
25528
6297
5691
465
o4h2
15

150963
165556
40773
29562

1971

50714
17398
6R5Y
6666
3191
L20
115
259

12514022
94307
35425
29006

1980

R4LO7
36408
25877
1458
21356
156U
146
144

1581357
73730
36718
22200

19¢2 1473
95225 194078
23uU41 61325

6755 R196

2453 1958
25911 YA

1449 6419

1426 477
120 60
154070 (2978
57445 73901

39773 60493
20103 22260

1981 1982
TBOUS *+xkhkhkhk
58048 12103
19511 2687

7607 624t}

22 /(R 230

or/ 56

290 16¢

R 75
107004
2959
26227

22692

1974

67564
T4o525
17881
1774
309

64
1425
53

255395
163032
52280
39212

1966-1978

81046
6U715
28434
10275
5724
1829
522
187
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Table 16.6 Input date for catch predictions.WHITING in Division VIa

Stocke | He C. landings 1981 | Discerds 1981 Ind.lendings 1981 | Total F Reference F = P g1

Age | W (x8) [ W x 1070 [# (xe)| 7 ¥ x 10-3| W (xe)| PN x 10-3|w (xg)| F 1981 H.C. catch F | Prop.not disc. | Ind.catch F

1 | .97 3 478 .190 | .23 .20 .197

2 | .234 23 611 217 | .58 .59 .234

3 [ .301 10 943 -287 | .94 .95 301

4 |.391 4 465 -381 | 1.00 .98 .301

5 | .479 1471 .407 11.20 1.11 .479

6 | 597 437 .527 | 1.20 1.20 .597

T <733 187 <552 1 1.20 1.03 .733

8 | .885 5 .665 ] 1.20 1.03 .885
Weight
tonnes - 11 779 - -

1981 : 18 505
Recruitment at age 1 : (W x 10‘3) 1982 : 87 046 M= .2 Age at first maturity : 2

1983

82 046

- lg -



Table 16.7 Management Options: Species - WHITING.

Area — ICES Division VIa
West of Scotland

OPTION 1
1982 1983 1984
Stock | Spawning F Total | Management Stock | Spawning| F H.C. Stock | Spawning
biom. | stock (2-4) | 1and-| option for biom. | stock (2-4)] land- | biom. | stock
biomass H.C. ings | 1983 biomass H.C. ings biomass
32 15 1.09 | 13.0 | Fo.1 35 18 0.16 2.7 32
(; F Fipax 35 18 0.46 | 6-6 28
o] - -

take Fgz = Pgo 35 18 1.09 | 13.2 38 21

PAC) Fgz = 0 35 18 0 0 52 35

Fe3 = 0.2 Fe2| 35 18 0.22 3.5 49 31

Fgz = 0.5 Fgo| 35 18 0.54 | 7.8 44 27

Fgz = 1.5 Fgo| 35 18 1.63 | 17.1 34 16

Fgz = 2.0 Fgo| 35 18 2.18 | 20.0 30 13

Weights in thousands of tonnes
Recruitment 1982-83 By = 87 046 x 107
Stock biomass = fish at age 1 and older

Spawning stock biomass = fish at age 2 and older
Exploitation pattern 1982-83 based on 1976~81 average
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Table 16.8 Management Options: Species — WHITING
Area — ICES Division VIa west of Scotland

OPTION 2
1982 1983 1984
Stock | Spawning F Total | Management Stock | Spawning | F H.C. Stock | Spawning
biom. | stock (2-4 |land~| option for biom. | stock (2-4) | land- | biom. | stock
‘biomass H.C. ings | 1983 biomass H.C. ings biomass
32 15 0.84 |11.0 | Fo.1 37 20 0.16 3.0 35
(Fe1) Fpax 37 20 0.46 7.8 29
FBB = Fez 37 20 0.84 12.1 41 24
Fgz = 0 37 20 0 0 55 38
Fgs = 0.2 Fgp| 37 20 017 | 31 | = 34
Fgz = 0.5 Fgo| 37 20 0.42 7.0 47 30
fe3 = 1.5 Fgp| 37 20 1.26 16.1 37 20
Fgz = 2.0 Fgp | 37 20 1.68 | 19.1 34 16

Weights in thousands of tormes

Reoruitment 1982-83 Ry = 87 046 x 103

Stock biomass = fish at age 1 and older

Spawning stock biomass = fish at age 2 and older
Exploitation pattern 1982-83 based on 1976-8l average

- 68 -




Table 16.9 Nominal catch (in tonnes) of WHITING in Division VIb, 1972-81.

(Data for 1972-80 as officially reported to ICES)

Country

1972

1973

1974

1975

1976

977

1978

1979

1981%

Denmark

Faroe Isl.
Prance

Germany,
Fed.Rep.

Ireland

Spain

U.K.(Engl.
& Wales)

TE(Scotl.)

69

12

62

12

15

24

59

Total VID

81

63

12

18

30

62

%) Provisional

a) Included in Div. VIa.
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Table 17.1 Nominal cateh (in tonnes) of WHITING in Divisions VIIA and VIIe in 1972-81.
(Data for 1971-80 as officially reported to ICES)

Country 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981%
Belgium 19 38 39 70 103 36 85 92 85 103
Denmark - - - - 18 - 1 2 585 6 -
France 3 121 5 050 7 917 10 060 8 390 8 886 8 010 5 352 7 690 7 109
ool AN I IECRN I IR SR B I

Ireland - - - - - 11 12 - 13
Netherlands 21 42 12 14 5 1 2 1 2

o el 515 498 579 | 1 255 1504 | 1342 | 1038 930 859 | 1059
USSR - 19 - - - - - - -

3;§Zfe 3 676 5 647 | 8572 |11 400 10 020 |10 276 9148 | 8 960 | 8 635

%) Provisional

- 16 -
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Table 17.2. WHITING in the English Chammel (Divisions VIIe and VIIa).
VPA, catch in numbers ('000).

1973 1979
150 0
19949 (335
9201 7932
4649 4542
1556 2482
433 639
RA 93

u 10
360206 23081

1980

4375
11628
5103
2037
523

25765

1981

0
2235
8788
8900
6807
2R69

950
562

31109

WHITING in the English Chamnel (Divisions VIIe and VIIA).
VPA, mean weight (kg) at the age of the stock.

1976 1977

Y 140 0

1 12727 15847

? 7513 13004

3 5074 2835

A 1410 843

5 521 253

6 T4 )

7+ 0 8

TOTAL 27259 30836

Table 17.3.

1976 1977
G 0.218 .200
1 0.280 U.258
? 0.574 0.347
3 0.479 D.4906
& N.59%4 N.642
5 .096 0.049
[ N.742 n.850
(+ 0.740 }.955

foursrwWwN=C

~

2—~ 4),u

1978

0.130
u.207
0.260
U.346
U.41%2
0. 668
0.711
0.r11

1979

u.170
U.299
0.379
0.4 35
0.518
V.594
1.052
0.679

19RU

0.195
U.282
0.336
U.436
0.461
U.538
0.633
0.700

1981

0.000
U.160
0.236
0.261
0.291
0.349
0.418
0.382

Table 17.4. WHITING in the English Chammel (Divisions VIIe and VIId).
Fishing mortalities (M = 0.2),

1976

0.003
0.301
0.750
1.339
1.364
1.900
1. 000
1.000

1.151

1977

0.u0v
N.4706
0.721
N.700
0.092
N.942
1.000
1.000

U.r38

1978

u.u03
0.477
U.508
0.579
1.034
1.260
1.000
1.00U

u.r0¢

1979

u.00u
0,203
U. 335
0.677
U. 664
1.936
1.00U0
1.000

U.b92

1980

U.004
0.2n6
G.533
0.350
0.384
0.264
1.000
1,600

0.423

1981 1976=1978

U.0UD

'0.420

0.754
0.976
1.035
1.613
1.000
1.6G00

0.922

U.udu?2
0.41°
0.0}

0.875
1.063
1.387
1.0U0
1.000




Table 17.5.

~

TOTA
SkAWN., ST

WHITING in the English Charmel (Divisions VIIe and VIId).

VPA, stock size in numbers

Biomass unit: tonmes.

1976

50779
45044
14785
7286
2006
638
125

0

+OOAUDNUWENSO

L 121664
. 24841

Biomass: Total 34431

Spawn. St.

10748

1977

65402
43576
2/027
oU10
1644
441

44

13
1464191
55213
38147
13824

1973

4994 ¢
56292
24758
11316
2568
641
148

U

145644

39417
30083
11939

('OOO) at 1 January.

1979

29361
42842
30070
12218
5461
786
15¢
17

121512
493,19
38242
20441

1980

8159
25271
30095
148514
6848
2419
98

13

91397
57956
31427
22713

1981

1982 1970-1978

Uk kkdkdkkik

6975
177006
15196
11226

4015

1599

946

57663
50688
14958
13842

8]
3945
7o
4929
3432

841
JU6

55373
43304
22183
3204
2075
574
117

4

- ¢6 -



Table 17.6 Nominal catch (in tonnes) of WHITING in Divisions VIIb,c and VIIg-k.
(pata for 1972-80 as officially reported to ICES)

Country 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981%
Belgium 20 124 75 83 97 60 37 26 31 61
France 5 695 4 035 | 4 331 3 637 4 731 | 3962 | 3 868 4127 | 5 603

Germany,

Fed.Rep. - + - 2 - 1 45 - + -
Ireland 1141 | 1894 | 1641 2 562 1 980 1 201 1172 2 674 3 710 3 579
Netherlands 377 2 080 915 66 112 86 63 3 4

Poland - 14 - - - - - - -

Spain 1 491 1121 | 1367 2 974 2 772 - - - -

gﬁf?ﬁl' & 34 21 15 61 21 26 38 23 60 189%)
UK(Scotland) - - - - - 2 1 1 80 1
USSR 3 16 - 64 2 - - - - -
Total VIIb,c]

and g-k 8 761 9 305 | 8 344 9 449 9 715 5 338 5 224 6 854 9 488

%) Provisional

a) December catch estimate

- Y6 -~




Table 18.1 Mean length (¥ cm), standard deviation (s), and mean weight (w,g) of North Sea ROUNDFISH

populations.

HADDOCK :

Von Bertalanffy parameters are: COD:

Lo 60 cm, K .236, to - 1.08; WHITING: L 42 cm, K .324, to - 1.185

I 123 cm, XK .234, to - .155 years;

Age
1 2 3 4 5 6 7 8 9 10 11 12
Cod | 29.1 | 48.7 | 64.2 | 76.5 | 86.2 | 93.9 | 99.9 104.8 | 108.6 |111.6 | 114.0 | 115.8
s 5.40 | 8.46| 8.41| 8.41| 8.41| “B.21| “B.l1 8.41] s.41] e.41| e.41]| s.41
W 282 | 1304 | 2900 | 4823 | 6849 | ss12 | 10604 12187 | 13548 | 14693 | 15646 | 15425
Haddock | T | 23.2 | 31.0 | 37.0 | 42.9 ] 45.7 | 48.7 | 511 52.9 | 54.4 | 55.6
s 2.76 | “3.86| “s.21| 5.21] 5.21| .21 5.21 5.211 “5.21| “5.21
w 125 299 515 739 952 | 1147 | 1321 126 1588 | 169
Whiting | ¥ 21.5 27.3 31.5 34.5 36.7 38.3 39.4 40.2 40.8 41.3
s 2.68 | 2.76| “2.82| “3.28! “4.06| "4.06| “4.06 4.06] 4.06| 4.06
w 84 170 259 342 415 470 511 542 566 587

Weight-length constants: COD: .0104; HADDOCK:

.0096; WHITING: .0081
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Table 18.2 Selectivity data used.
range = + 25% length, reference 50% selection length.

SF = selection factor; Lsp = 50% selection length;

SF Mesh Size (mm)
75 80 90 100 120 140 160 200 250 300
Cod 3.6 | I50 cm 27.0 28.8 32.4 36.0 43.2 50.4 57.6 T72.0 90.0 108.0
Range cm 2.4 2.6 2.9 3.1 3.5 4.0 4.5 5.5 6.75 8.0
Haddock | 3.4 | L50 em 25.5 27.2 30.6 34.0 40.8 47.6 54.4 68.0 85.0 -
Range cm 2.1 2.3 2.5 2.6 2.8 3.0 3.2 3.6 4.1 -
Whiting | 3.8 | 150 en 28.5 30.4 | 34.2 | 38.0 | 45.6 | 53.2 60.8 - - -
Range cm 2.6 2.9 3.3 3.5 3.9 4.3 4.7 - - -

_.96_



Table 18.3 COD. Exploitation patterns (A) and mean weights in grammes (B) at different mesh sizes.

Age Mesh size (mm)
75 80 390 100 120 140 160 200 250 300
1 36 .30 18 .10 .02 004 0 (o] 6] 0
2 1.00 .99 96 91 .71 44 21 03 0 0
3 .82 .82 | .82 .82 .81 74 .59 .21 03] o
4 .65 .65 .65 .65 .65 .65 .62 42 .10 .01
5 .65 .65 .65 .65 .65 .65 .64 .57 .25 .05
6 .65 .65 .65 .65 .65 .65 .65 .62 .40 .11
7 .65 651 .65 .65 .65 .65 .65 .64 .50 .19
8 .65 .65 .65 .65 .65 .65 .65 .65 .56 27
9 .65 65| .65 .65 .65 .65 .65 .65 .59 .33
10 .65 .65 .65 .65 .65 .65 .65 .65 .61 .38
11 .65 .65 .65 .65 .65 .65 .65 .65 .62 42
12 .65 .65 .65 .65 .65 .65 .65 .65 .63 45
1 351 372 415 460 532 535 - - - -
2 1314 1321 1348 1391 1545 1775 2050 2464 - -
3 2900 2900 2900 2900 2930 3041 3262 3922 4324 -
4 4823 4823 | 4823 4823 4823 4823 4920 5437 6415 6947
5 6849 6849 | 6849 6849 6849 6849 6767 7131 8123 8943
6 8812 8812 8812 8812 8812 8812 10647 8922 9702 10781
T 10604 | 10604 | 10604 | 10604 | 10604 | 10604 10604 10647 11215 12395
8 12187 | 12187 | 12187 12187 12187 12187 12187 12187 12597 13759
9 13548 | 13548 | 13548 | 13548 | 13548 | 13548 13548 | 13548 | 13850 | 14930
10 14693 | 14693 | 14693 | 14693 | 14693 | 14693 14693 | 14693 | 14913 | 15900
11 15646 | 15646 | 15646 | 15646 | 15646 | 15646 15646 | 15646 | 15774 | 16707
12 16425 16425 | 16425 16425 16425 16425 16425 16425 16545 17386

- 16 ~




Table 18.4 HADDOCK.

at different mesh sizes.

Exploitation patterns (A) and mean weights in grammes (B)

Age Mesh size (mm)
75 80 50 100 120 140 160 200 250

A, 1 .30 .19 .06 .02 0 0 0 0 0
2 .77 .69 .48 .27 .04 0 0 0 0
3 1.00 .97 .86 .70 .30 .07 .01 0 0
4 1.00 .99 .96 .88 .56 .21 .04 0 0
5 1.00 1.00 .99 .96 .76 .39 .12 0 0
6 1.00 1.00 1.00 .99 .88 .56 .22 .01 0
7 1.00 1.00 1.00 1.00 .93 .69 .32 .02 0
8 1.00 1.00 1.00 1.00 .96 .77 42 .03 0
9 1.00 1.00 1.00 1.00 .97 .83 .50 .04 o
10 1.00 1.00 1.00 1.00 .98 .87 .57 .06 0
B. 1 159 165 174 182 - - - - -
2 318 329 357 391 456 - - - -
3 525 532 557 596 712 842 971 - -
4 739 743 755 779 879 1029 1172 - -
5 952 952 959 972 1044 1190 1365, - -
6 1147 | 1147 1147 1157 1205 1333 1522 1901 -
7 1321 | 1321 1321 1325 1357 1465 1649 2003 -
8 1462 | 1462 | 1462 1462 | 1486 | 1576 | 1753 | 2133 | -
9 1588 } 1588 1588 1588 1604 1679 1847 2250 -
10 1695 | 1695 1695 1695 1707 1770 1930 2366 -
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Table 18.5 WHITING. Exploitation patterns (4) and mean weights in
grammes (B) at different mesh siges.

Age Mesh size (mm)
75 80 9) 100 120 140 160 200
| A ——

A. 1 .13 .08 .03 .01 0 0 0 0
2 .37 .26 .11 .04 .01 0 0 0
3 .65 .52 .28 .13 .02 0 0 0
4 .77 .68 .46 .25 .05 .01 0 0
5 .78 .72 .55 .36 .10 .02 0 .0
6 1.00 .95 .77 .54 .17 .04 .01 0
7 1.00 .96 .81 .60 .20 .05 .01 0
8 1.00 .97 .84 .64 .23 .05 .01 0
9 1.00 .97 .86 .67 .26 .06 .01 |.0
10 1.00 .98 .87 .70 .28 .07 .01 0
B. 1 116 116 117 118 - - - -
2 198 203 )] 205 214 219 - B -
3 276 284 298 309 319 - - -
N 354 363 382 402 427 440 - -
5 428 437 461 491 542 571 - -
6 479 487 509 539 599 631 671 -
7 517 523 544 572 636 670 702 -
8 547 552 571 599 664 704 728 -
9 571 576 593 620 686 727 739 -
10 591 596 612 638 707 753 740 -

_66_
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Table 18.6 Mean weight (g) and biomass (kg) of a cohort of 1000 fish,
with zero fishing mortality and natural mortality of 0.2.

Age Cod . Haddodk Whiting
Mean Biomass Mean Biomass Mean Biomass
weight welght weight

1 282 | 282 125 125 84 84
2 1304 | 1068 299 245 170 139
3 2900 | 1935 515 345 259 174
4 4823 | 2647 1739 406 342 188
.5 6849 | 3077 952 428 415 187
6 8812 | 3242 1147 2422 47Q 173
7 10604 | 3194 1321 398 511 154
8 12187 | 3005 1462 361 542 134
9 13548 | 2735 1588 321 566 114

10 ‘ 14693 | 2429 1695 | 280 587 97

Tpax (years) 6 5 4

Mean weight (g) 8812 952 342

Mean length (&m) 93.9 45.7 34,5

Seledtion fadtor 3.6 3.4 3.8

Mesh Size (mm) 261 134 91

at 50% retention




Table 18.7 Equilibrium yield at recent Fs,
(Fmax , at various mesh sizes.
for average recruitment at age 1 (millions): COD 236; HADDOCK 1 032; WHITING 2 216.

maximm sustainable yield (MSY), and F-value giving MSY
Y and MSY are in thousands of tommes.

Data calculated

Mesh
size (mm)
—
75
80
90
100
120
140
160
200
250
300
Redent F

]

Cod Haddock Whiting Total
%

Y MSY - | P Y¢ | usy |F . v MSY Flax ¥
248 [ 399 .30 328 | 387 .35 350 | 350 .75 926
262 | 406 .30 357 | 401 .35 361 | 363 .55 |, 980
293 | 422 .30 411 | 434 .45 372 | 390 1.5 1076
328 | 435 .30 464 | 469 .65 363 | 419 2.8 1155
379 [ 466 .35 549 | 560 2.2 259 | 459 11.0 1187
444 | 503 .45 582 | 672 | 12.6 102 | 494 74.0 1128
516 | 546 .55 535 - = 22 - = 1073,
641 | 641 1.0 152 - ® 0 0 - 793
713 | 759 3.6 0 0 - 0 0 - 713
644 | 866 36.0 0 0 - 0 0 - 644
1.06 .98 70

# FEq. yield at recent Fs.

- I0T -~



- 102 -

Table 18.8 Eguilibrium stock biomass ('OOO tonnes, ages > 1)
with average recruitment. Recent Fs
values are a8 in Table 18.7.

Mesh Recent F

size .

(mm) Cod Haddodk | Whiting | Total
75 482 674 1135 2291
80 512 762 1292 2566
90 582 950 1649 3181

100 682 1164 2050 3896

120 791 1693 2952 . 5436

140 992 2401 3736 7129

160 1280 | 3319 4075 8674

200 2014 5419 4168 11601

250 3210 | 5983 4168 13361

300 4747 5983 4168 14898
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Table 19.1 Pandalus borealis landings (tonnes) from

TCES Sub-area 1V (North Sea) and Division TITa
(Skagerrak and Kattegat)

Year | Denmark | Germany Fed.Rep. | Norway| U.K. | Sweden ‘l\ng.'::llx Total IITa
ea
1970 | 3 460 - 1 107 118 915 5 600 3 566
971 3 572 33 1 265 435 | 1 358 6 664 3 774
1972 2 448 - 1216 187 1 150] 5 001 3 270
1973 196 - 913 |1 184 936 3 247 3 325
1974 337 - 767 482 520 | 2 106 3 144
1975 | 1 392 2 604 525 25212 775 3 957
1976 | 1 861 - 1051 {2 213 17715 302 5 758
1977 782 1 960 |2 011 113 | 3 867 4 83%6
1978 | 1 592 - 692 |2 163 79| 4 526 4 127
1979 654 - 894 547 - 2 095 5 228
1980 | 1 273 - 1 140 609 38| 3 060 7 298




Table 19.2 Species composition in the Norwegian deep sea prawn ( Pandalus borealis) fishery in the
southern part of the Norwegian Deeps (Trench) from March to December 1981.

Human consumption average catch kg

Industrial average by-catch kg

¥o.of Av.total Av.prawn cas Othexr Norway Blue Other
Month semples catoh kg catoh kg Total Cod EHaddock Whiting Saithe Hake spec: iesl) Total pout vhiting Prawn Cod Haddock Whiting Hake spec iesz)
Mar 2 2 514 1401 |163.0 69.0 7.0 15.0  11.0 3.0 58.0 950 575.5 92.6 4.8 51.1 27.3 46.3  30.6 121.8
Apr 5 1 930 937 | 73.0 17.0 .4 .2 .6 4.8 50.0 920 10.6 295.8 6.0 - 7.5 5.4 g5.8 508.9
May 3 3 638 1206 |232.0 8.3 1.7 - - 51.3 170.7 2 200 - 1193.6 12.7 - - - - 995.7
Jun 5 1 650 913 | 58.0 9.2 4 - - 19.8 28.6 680 2.4 318.3 4.3 - - - 2.3 352.7
Avg 4 3 298 1237 | 74.0 33.0 .8 - 2.3 - 38.0 1988 63.0 e95.1 4.5 .8 .8 - - 1023.8
Sep 3 3 221 1 495 93.0 17.7 - - 2.7 -3 72.3 1 633 - 680.1 2.0 - - - - 950.9
Oct 4 1 450 786 | 37.0 12.0 - - .8 .3 24.0 627 12.7 268.8 .6 - .2 .2 - 357.2
Nov 1 1 039 521 | 18.0 - - - - - 18.0 500 58.9 317.2 5.2 - - - - 118.2
Dec 3 3 371 829 |309.0 96.2 - - - 5.2 207.6 2 233 156.8 934.9 7.1 - 12.3 - - 1121.9
Overall
average 2 455 1042 |111.5 20.0 .9 1.0 1.5 9.7 78.4 1302 68.3 555.1 5.1 .1 4.4 4.0 16.7 648.3
Percent 100.00 42.44 | 4.54 .81 .04 .04 .06 .40 3.19 53.03 2.78 22,61 .21+ .18 W16, .68 26.41

B Mainly piked dogfish, ling, skates and monk (angler)

2) Mainly argentines and blackmouth shark (Eimoptexus spinax)
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Table 19.3 Landings of shrimp (P. borealis) and landed by-catch
(metric tomnes) in the Scottish shrimp fishery on the Fladen Ground
for the years 1970-1980.

Average %

1970 | 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1970-1980
g;zﬁezn 252,11 725.0 | 297.9 | 238.7 | 5357.4 | 670.8 | 2460.6| 2485.9{ 2651.2 | 386.2 | 634.2 100
Shrimp 102.5| 438.7 | 186.9 | 162.7 | 433.6 | 524.7 | 1939.7| 1698.1| 2027.3 | 253.7 | 372.8 72
Nephrops 0.1} 15.9 3.6 1.4 | 13.6 1.1| >51.8 8.4 7.5 3.4 5.0 1
Cod 50.8| 87.6 | 67.7| 42.6 | 57.7 | 69.8 - - not available - . = *14
Haddock 41.8| 35.1 | 14.1 3.5 3.0 | 5.5 = -  not available - - 4 '
Whiting 6.1| 12.0 7.3 1.1 1.9 4.2 - - not available - = ® §
Total [}
protected 102.8| 140.2 95.7 50.6 68.4 90.0 | 274.9] 564.9| 434.8 97.6 | 186.5 19
fish
Total fish | 149.5| 270.4 | 107.4 | 74.6 | 90.2 | 145.0| 469.1| 779.4) 616.4 | 129.1 { 256.4 | 27

* Average 1970-75
Fish discarded at sea not included
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Table 19.4 Weight of discarded fish as a percentage of
the total catch in the Scottish Pandalus
fishery on the Fladen Ground, 1972-77.

Month Discarded fish Retained fish Shrimp
March Tel 12.4 80.5
April 14.5 16.8 68.7
May 19.6 25.2 55.2
June 29,2 16.7 54.1
July 60.3 11.4 28,2
August 73.3 4.6 22,1
October 68.4 15.3 16.3
Average 38.9 14.6 46.4
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APPENDIX 1

Revision of North Sea Cod, Haddock and Whiting Assessments by ACFM

At the July 1981 ACFM meeting, the approach used by the North Sea
Roundfish Working Group in estimating the terminal Fs going into the VPAs
was rejected. ACFM had also certain reservations concerning some of the
other input parameters.

It was agreed to use the effort data in another way and re-assess the
North Sea and Division VIa cod, haddock and whiting.

It was a very difficult job to do this during the restricted time
available at the ACFM meeting, so the preliminary status of the
assessments at that stage was clearly indicated in the Report from the
July meeting of ACFM,

During the Statutory Meeting it was decided to have the final re-
assessment done by the Chairman of the Roundfish Working Group, Mr Brian
Jones, and he met together with the Chairman of ACFM and the Council's
Statistician on 2 November at ICES headquarters. Only the North Sea
stocks were considered at this meeting.

Data and Methods

Data available for the re-assessment were essentially the same as
described in the Roundfish Working Group Report (C.M. 1981/G:8) from its
March 1981 meeting.

The effort data were used to estimate the terminal Fs in the
following way:

The percentage change in effort between the reference period 1975-~77 and
the last year 1980 was calculated for each age-group according to the
following formula:

2 |
71080, g |
. iz ® Cr5-77 4 = c
80 1B75-77 5 ] 2y C75-77 80
= - g * T * I ¢
Fr5-77 Ly Cr5-77 4 Cr5-77 17805
where for each age Egq ; = Effort by fleet i in 1980
3
Cgo .1 = Catch number by fleet i in 1980
3
[ = Catch number in total human consumption
fishery (landings and discards)
E75‘77,i = Average effort by fleet i in period

1975-77.

Etc...



The first term represents a weighted average relative effort in the
sampled fleets. Average catch numbers in 1975-77 were used for the
weighting. The second and third terms adjust for differences in the
proportion of the catch taken by the sampled fleets in 1980 compared with
the proportion taken in the reference period.

This is basically the same procedure as that used by Saville (ICES
C.M. 1981/G:80) except that Saville used 1975-79 as his reference period
and he used catch numbers in 1980 as weighting factors to calculate
weighted average relative effort,

Using the above equation the following results were obtained for
effort (F) in 1980 relative to the reference period 1975-77 for North Sea
stocks. (Note that the calculations relate to the human'‘consumption
fishery, i.e. landings and discards):

Fgo/Fr5-77

Age-group Cod* - Haddock  Whiting
2 617 .591
3 1.004 .856 .924
4 .876 .933 .883
5 .755 2,134 .554
6 642 .633 .202
7 .556 1.003 .297
8 .889 1.026 .615
9 492 .516 .756
10 .636 .873

* Discards not included

VPAs were then run, which simulated for the three North Sea stocks
comparable changes in F in the Human Consumption fisheries. For the
youngest age groups estimates of F were derived from recruitment data.

For the older age groups, for which the estimates of number by age are
subject to larger variability than for the younger age groups, the changes
in effort on average for selected ranges of age groups were simulated.

The final VPA results are given in Tables 1-3.

Catch predictions were calculated based on the VPA results. Weight-
at-age data used were the same as those used by the Working Group. For
haddock and whiting the partition of F into the three components - H.C.
landings, Industrial landings, and Discards = was according to the data
given in Table 4. The results of catch predictions are given in
Tables 5~7.
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Appendix 1, Table 1

North Sea Cod - Results of VPA (Discards mnot included)

W N B W

10
11
12+

Fishing Mortality

F(B_e)u 0.69

O @~ W b(ﬂbahdl

Total
Spawn.

1975 1976 1977 1978 1979 1980 1975-77 1975-80
0.16 0.06 0.19 0.14 0.21 0.24Y) o0.14 0.17
0.83  1.02  0.97  1.05  0.85  1.30%) 0.94 1.00
0.80 0.86 0.78 0.89 0.86 0.81 0.81 0.83
0.68 0.78 0.53 0.75 0.59 0.52 0.66 0.64
0.77 0.59 0.65 0.83 0.68 0.52 0.67 0.67
0.67 0.76 0.55 0.67 0.45 0.52 0.66 0.60
0.55 0.72 0.74 0.67 0.54 0.52 0.67 0.62
0.67 0.26 0.73 0.76 0.44 0.52 0.55 0.56
1.14 0.49 1.72 0.81 0.66 0.52 1.12 0.89
1.12 1.22 0.38 1.63 0.51 0.52 0.91 0.90
0.65 0.65 0.65 0.65 0.65 0.52 0.65
0.65 0.65 0.65 0.65 0.65 0.52 0.65
0.66  0.66 0.76  0.59  0.57
1) Based on recruitment
Stock Numbers
1975 1976 1977 1978 1979 1980 1981
226052 110054 385989 232809 213632 345601 #kkkksk
92838 157772 84475 261751 165052 142216 222802
36130 33189 46476 26233 74981 57858 31733
9338 13325 11511 17466 8809 26028 21073
13177 3875 5016 5567 6743 3995 12669
3882 5005 1751 2149 1988 2787 1945
979 1631 1922 830 901 1036 1356
332 464 648 747 348 432 504
287 138 292 256 287 183 210
129 75 69 43 93 121 89
98 34 18 39 7 46 59
23 32 167 48 34 22 33
383264 325595 538335 547939 472876 580325
64374 57769 67870 53379 94192 92508

Stock
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Appendix 1, Tgble 2

North Sea Haddock - Results of VPA

Fishing Mortality

1975 1976 1977 1978 1979 1980 1975-77 1975-80
0 0.103 0.234 0.102 0.179  0.267 0.3261) 0.146 0.20
1 0.567 0.523 0.669 0.779 0.330 0.290!) 0.586 0.53
2 1.133  0.817 1.035 1.016 0.958 0.5506  0.995 0.92
3 1.548 1.376 1,114 0.878 1,011 1.180 1.346 1.18
4 1.309 0.809 1.154 1.183 0.715 1.030 1.091 1.03
5 1.069 1.300 0.978 0.864 1,072 1.150 1.116 1.07
6 0.839 1.117 1,032 0.931 1.428 1.150 0.996 1.08
7 1.664 0.382 0.912 1.209 0.786 1.150  0.986 1.02
8 1.095 0.895 0.429  0.960 1.029 1.150 0.806 0.93
9 1.000 1.000 1.000 1.000 1,000 1,150 1,000
10+ 1.000 1.000 1.000 1.000 1.000 1,150 1.000
1) Based on recruitment
Stock Numbers
1975 1976 1977 1978 1979 1980 1981

0 504788 871938 1219757 1944089 4462622 1530617  #kdkkkx
1 3759617 372950 564722 901878 1330826 2798703 904539
2 1146540 1746651 180990 236806 338713 783235 1714559
3 108357 302357 631871 52663 70186 106376 369974
4 204925 18865 62519 169784 17919 20903 26762
5 27421 45331 63880 16138 42582 7176 6110
6 1826 7707 10110 2119 5570 11930 1860
7 794 646 2065 2948 684 1093 3093
8 4276 123 361 679 721 255 283
9 438 1171 41 192 213 211 66
10+ 136 94 285 151 105 165 97
Total 5759117 3367834 2679599 3327449 6270140 5260864
Spawn.
Stock 1494712 2122946 895121 481481 476692 931344
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Appendix 1, Table 3

North Sea Whiting - Results of VPA

Fishing Mortality

1975 1976 1977 1978 1979 1980 1975-77 1975-80
0 0.110 0.158 0.269 0.279 0.163 0.1901) 0.179 0.195
1 0.371 0.295 0.675 0.271 0.427 0.1401) 0.447 0.363
2 0.903 1.125 0.723 0.500 0.544 0.425 0.917 0.703
3 1.164 1.286 1.018 0.682 0.690 0.620 1.156 0.910
4 1.116 1.137 1.027 0.812 0.707 0.620 1.093 0.903
5 1.128 0.959 0.997 0.753 0.811 0.620 1.028 0.878
6 2,246 1.384 1.148 0.956 0.822 0.620 1,593 1.196
7 1.418 1.252 0.801 1.614 0.563 0.620 1.157 1.045
8 1.194 1.296 2.512 2.174 1,125 0.620 1.667 1.487
9 0.900 0.900 0.900 0.900 0.900 0.620 0.900 0.853
10+ 0.900 0.900 0.900 0.900 0.900 0.620 0.900 0.853
1) Based on recruitment
Stock Numbers
1975 1976 1977 1978 1979 1980 1981
0 2521492 3194248 3095299 3091042 3488918 2096856 Hiuwiiik
1 3042242 1848830 2233090 1937153 1914716 2426173 1419691
2 713720 1718613 1126529 931008 1209956 1022836 1726878
3 468581 236771 456807 447712 462141 575031 547485
4 87393 119757 53550 135120 185265 189750 253262
5 14757 23444 31449 15692 49102 74786 83572
6 9523 3911 7354 9504 6053 17871 32938
7 165 825 802 1909 2992 2179 7871
8 2150 33 193 295 311 1395 960
9 260 533 7 13 27 83 614
10+ 4 42 253 13 7 47 57
Total 6860287 7147007 7005334 6569462 7319488 6407007
Spawn.
Stock 1296553 2103929 1676945 1541267 1915854 1883978
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Appendix 1, Table 4

Partition of fishing mortality into human consumpltion landings,
industrial landings, and discard components.,

exploitation pattern 1975-80.

Based on average

Haddock Whiting
Age H.C. Proportion Industrial H.C. Proportion Industrial
group catch not catch catch not catch
F discarded F F discarded F
0 .002 O .2 .006 0 . 186
1 290 .034 .225 .089 .064 .230
2 .760 .36 .136 .263 . 307 .310
3 .990 .75 160 460 .650 .220
4 .960 .81 .034 540 .860 .096 '
5 .996 .98 045 .550 .918 .056
6 1,040 .99 L0l4 . 769 .970 . 048
7 .986 1 .001 .687 .999 .020
8 896 1 .002 950 1 ,065 |
9 .994 1 0 558 1 .020 ?
10+ .994 1 0 553 1§ .028
F .95 516 %
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Appendix 1, Table 5

Management options: Species - Cod (Discards not included);

Area - ICES IV
1981 1982 1983
Spawning F Catch Management Spawning F Catch Spawning
stock (3-8) H.C. option for stock (3-8) H.C. stock
biomass land- 1982 biomass land- biomass
ings ings
280 0.57 230 iO‘l 370 0.125 65 655
(=Fgy) F 0.19 95 605
_max_
Fg,=Fg; 0.57 235 390
Fg,=0 0 0 675
Fg,=0.2 Fg, 0.114 60 664
Fg,=0.5 Fg, 0.285 137 543
Fg,=1.5 Fg; 0.86 313 277
Fgp=2.0 Ty,

Weights in thousands of tonnes

Recruitment 1981-83 R, = 208 000

Stock biomass = fish at age 1 and older

Spawning stock biomass = fish at age 3 and older

Exploitation pattern 1981-83 based on 1975-80 average



Appendix 1, Table 6
Management Options: Species — Haddock

Area - ICES IV
1981 1982 1983
Stock Spawning F Total Management Stock Spawning F Total H.C. Indust. Discards Stock Spawnir
biom. stock (2-6) 1land- option for biom. stock (2-6) 1land- land- land- biom. stock
biomass  H.C. ings 1982 biomass  H.C. ings ings ings biomase
776 659 0.95 228  Fy., 607 44l 0
(=Fgq) F 0.21 90 585
max
Fgo= Fg) 0.95 201 171 30 90 361
Fg,=0 0 41 0 4l 0 687
Fgp=0.2 Fy, 0.19 85 47 38 22 599
Fg,=0.5 Fgy 0.48 138 104 34 52 492
Fgp=1.5 ¥y, 1.43 241 215 26 121 272
Fg,=2.0 Fg, 1.90 267 244 23 144 209

Weights in thousands of tonnes

Recruitment 1981-83 Ry = 2 036 000

Stock biomass = fish at age 0 and older

Spawning stock biomass = fish at age 2 and older

Exploitation pattern 1981-83 based on 1975-80 average.

F values relate to the Human Consumption Fishery (landings + discards) only.
NOTE: To take 1981 TAC (= 140 000 tonnes) Fg; = 0.37.

- Lot -



Appendix 1, Table 7

Management Options: Species - Whiting

Area - ICES IV
1981 1982 1983
Stock Spawning F Total Management Stock Spawning F Total H.C. Indust. Discards Stock Spawnin
biom. stock (2-6) 1land- option for biom. stock (2-6) 1land- land- land- biom. stock
biomass H.C. ings 1982 biomass  H.C. ings ings ings biomass
73 578 0.516 209  Fy.p 713 496 0
F 0.17 140 605
__max -
Fg,= Fgy 0.516 202 109 93 54 502
Fgo=0 0 107 0 107 0 674
Fg,=0.2 Fgy 0.1 130 26 104 12 633
Fg,=0.5 Fg, 0.26 161 61 100 29 579
Fg,=1.5 Fgy 0.77 236 148 88 77 439
Fgy=2.0 Fg, 1.03 261 178 83 97 388

Weights in thousands of tonnes
Recruitment 1981-83 Ry, = 3 138 617

Stock biomass = fish at age 0 and older

Spawning stock biomass = fish at age 2 and older

Exploitation pattern 1981-83 based on 1975-80 average.

F values relate to the Human Consumption Fishery (landings + discards) only.

NOTE: To take 1981 TAC (= 150 000 tonnes) Fgy = 0.16

~ 8¢T -
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APPENDIX 2

Calculation of Terminal Fs by the gamma -Method and the rho- Method

The gamma Method
The name 'gamma method" refers to the method described in the 1980

Roundfish Working Group Report. The essential gamma-method equation

reads:
log M(y,a) = a(a) + B(a) log IT(y,a) eoenseernrvoannns (1)
where

N(y,a) = average stock number in year of age group a, derived
from VPA

: = 1

i.e., R(y,a) = N(y,a) TGa) (1~exp(~2(y,a)) cosvennnne (2)
a(a) and B(a) are the regression coefficient derived from the analysis
described in the Appendix of last year's report.

T(y,a) is the index of catch per unit effort (cf. the App. of last
year's report).

Applying algebraic manipulations, Eq.(l) can be rewritten:
= 1 -1 =
exp(- X2 7(y,2) /P F(y,) = T(r,0)

or

a(y,a) * W(¥,8) = T(y,2) covevrnvennniiniiniiieienns (3)
where

a(v,2) = exp(- J §r,e) VAT @)

a(y,a) is thus the catchability coefficient which is seen by inserting

C(y,a) = F(y,a) TW(ysa) seoereneseonnncnsnocassscenns (5)

(¢(y,a) = number caught) into Eq.(3), which gives

F(Y’a) =Q(y’a)_(;.i('§:_::% R R R R (6)
. F(y,a) = a(7,8) * B{F,8) cervrererenarenensnsnotconons N

where E is the effort.

(In the present context we have ignored the various types of scaling
applied in the calculations of T)
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In the gamma method the catchability coefficient is thus assumed

to be a function of abundance(see Equation 4).

If B > 1 the exponent to N in Eq.(4) becomes negative and g becomes a

decreasing function of N.

This would be a reasonable assumption, if the fish spread over a larger
sea area when becoming more numerous and thus being relatively more
difficult to catch., If B < 1 the exponent to ¥ in Eq.(4) becomes
positive, g becomes an increasing function of abundance. This would be

a readonable assumption if it is relatively easier to catch the fish
when abundance is high, e.g., if the fish occupied the same area
independent of abundance and if this e.g. could reduce the searching time

for the fishermen.

If B = 1 the catchability coefficient will be independent of the abundance.

Why use CPUE vs N rather than ¥ vs Effort
In years prior to 1980 the Roundfish Working Group attempted to apply
Bq.(7) to predict the input Fs for the last data year. That is, a

regression of F from VPA on effort was made for the Fs and Es up to

the last data year minus 2, say, using average Fs. In most cases, these
plots all failed to demonstrate a functional relationship, and the
Working Group then decided to use average Fs from some reference period
as the estimate of terminal Fs. This was considered an unsatisfactory

approach.

Based on the advice from the ad hoc Working Group on the Use of Effort Data in

Assessments (Anon., 1981), it was decided to use Eq.(3) for the estimation
of terminal Ns and from these and the catches in the last year to

derive the terminal Fs.

The gamma cpue vs stock method turned out to give much higher correlation
coefficients in the regression analysis than the method based on Eg.(7).
This fact is not surprising, when one considers the variations of the
obgervations in the two models. The effort data do not show large
variations from year to year and nor do the Fs., Therefore, the points on
the plot of F on E are not able to demonstrate a linear relationship

even if such a relationship does exist (see text Figure 1.A). The I's and
Ne, however, show a large variation from year to year, and because of
this feature, the demonstration of linear relationships turned out to be

far more convincing for the cpue vs stock method (see text Figure 1.B)
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This ie the simple reason, why the gamma method in the case of stock with

variable recruitment is preferable to the F vs E method.

Weak Points in the gamma-Method
A. The catchability coefficients .
Firat of all, the catchability coefficient in the gamma method is

assumed to be independent of time, i.e. the development of fishing
techniques has been ignored. This year the Working Group decided to
modify the gamma method to take into consideration improvement of
fishing efficiency. This new method will be described in Sections 4 and

5e

B., Estimation of P for the oldest age
Another problem to be faced when applying the gamma method is the

choice of input Fs for the oldest age group.

Only the §s of the most recent years are influenced by the terminal
Fs determined from the gamma method (see text Table 1). But as all
s are used in the regression analysis, some e, vhich were affected
by the choice of input Fs for the oldest age group, are also used.
Thus, the choice of input F values for the oldest age group does have
an impact on the results of the gamma method. This impact, however,

would diminish at successively younger ages.
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Table 1. Ns in brackets are those Ns influenced by the terminal
Fs determined by the gamma method. The remaining Ns
are not affected by the gamma method but determined only
from the catches and the (arbitrary) choice of input F for
the oldest age group.

1974 1975 1976 1977 1978 1979 1980 Predicted 1981
N N (m ™ (m m (W ()
N N N (W) () () () (w)
N N N ¥ (m (w) () ()
¥ N N ¥ N () () (w)
v N N N N ¥ () (m)
N N N N N N N (W)
C. Forced correlation

Eq.(1) can be rewritten (by inserting Eq.(5) and T(y,a) = ¢(y,a)/E(y,a)).

1og{—§%§§—] - aa) + B(a) 1og€%gf§§2 e (8)

Bq.(8) is not strictly correct, as the C on the left hand side refers
to the total international catch, whereas C on the right hand side
refers to only those catches for which effort data are available.
However, we do have a regression analysis with (more or less) the
game observations on both sides. If, e.g., the Es remained constant
from year to year we are bound to end up with high correlation
coefficients. To avoid these dubious aspects, it was decided to
replace N(y,a) in Eq.(1) with N(y+1l,a+1).

In that case the observations used in the regression analysis will

be independent, as N(y+l,a+l) is calculated from the catches
C(y+1l,a+1), C(y+2,842) eevoss

Thus,
N(y,a) = N(y+1,2+1) (exp(z(y,a)) = 1)/2(y,2) coeress (9)

is replaced by N(y+1l,a+l).

However, from a theoretical point of view this is less satisfactory, as

cpue ought to be associated with the average abundance during the year.

Inserting Bq.(9) into Bq.(1l) we get:

log N(y+l,a+1l)=log Z%é%%%%?éj}ii + afa) + B(a) log T(y,a) (10)

and using N(y+l,a+1) ag the dependent variable, we ignore the first
term on the right hand side of the equality sign. If the Zs
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change drastically from year to year in a systematic manner, the
replacement of N(y,a) by N(y+l,a+l) may introduce a bias. This effect
needs to be further investigated. The analogs to Eq.(3) and (4) become:

B(a a)-
o {; g 2 X{EEEé%§¥é%ll:i%l/ ( )N(y+l,:11}1/8( ) 1N(Y+1;a+1)

=T (F18) eevrieeinniiieriiniieiieninnennee. (11)

and. a
a(y,a) = exP(‘ %%__) (ﬂc}'z('z(%su-_l)l/s( )N(y+l,a+1)l/8(a)'1--(12)

4. The rho Method

The rho method takes its starting point in Eq.(ll). To facilitate

notation, let
b
A(a) = exp (- 224

In Bq.(11) A is considered a constant,

In the rho method A is assumed to be a function of y, the year, in order
-to take into account that the catchability coefficient should be con-
sidered a function of fighing efficiency. Based on an idea by

D Armstrong and R Cook it was decided to apply the linear model.

A(y,a) =1(a) + g'(a) *' ¥  seeeececosnssnsssecsasnes (13)

was applied, where h'! and g'!' are constants.

In order to reduce the complexity of the model, the factors

B = (e_xu%%y-_lL /8(a) N(y+l,a+1)1(8(a)—l D)

were assumed to remain constant from year to year. That is, the possible
dependence of catchability abundance was ignored and the possibility of
a bias being introduced by using N(y+l,a+l) instead of N(y,a) was

ignored as well.

Inserting Eqs.(13) and (14) into Bq.(11) we get

(81 (2)8(a) + &' (a)B(a)y) W(y+1,8+1) = T(v,a)
or by setting h'(a)B(a) = h(a) and g'(a)B(a) = g(a)

n(a) + g(a)y = Freral e (15)
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The rho method is then to plot I'(y,a)/N(y+l,a+l) on year and estimate
the constants h and g by ordinary regression analysis for each age
group. The actual iterative procedure applied is described in the

next section.

Computational procedure of the rho method

The iterative procedure to derive the terminal Fs from the rho method
works along the same lines as the gamma method described in last year's

report.

The following description is given in "pseudo-computer language":

A: Read for each fleet effort data

B(y,f) (y=year, f=fleet)
and number caught by this fleet
C(y,f,a) (a=age)

B: Calculate for each age group:

C f,a
cpue (Y$f9a) = E(y,f
C: Calculate relative cpue for each age group:

cpue f,a
cpue(x,fya

J(bﬂfya) =

where % ig index for the reference year.

D: Calculate combined relative cpue for all fleets:
Trie) = (Ty1.e) 6r0a)s oly,50)

B: Make an initial guess on the terminal Fs for the last year
F(81l,a).

Make a guess on the input Fs for the oldest age group for all years.

F: Perform VPA, the terminal Fs for last year being those derived
from the previous iteration (in first iteration the terminal
Fs come from point E above).

G: Scale stock numbers from VPA:

a) = —D(rea)
YGe) <1578 {N(y,a)l

(This is done only for presentation purposes.)
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H: Calculate the rho's:

rho(y,a) | = V%§%T%%IT7_ 5 ¥ = 1965, c.e40, 1980

I: Perform regression analysis for each age group:

J: Predict N(82, a+l):

rho(81,a) |= h(a) + gla) * 17 or

—I(8lia)  _ y(a) + gla) + 17

N(82,a+1)
=i (N(s2+1)]

from which we get

max.
T(8l,a 1978 (N(y,a+l

N(82,a+1) = ORI ORRY

K: Calculate F(81l,a):
solveithe equa%ion

R e (o eeon)

with respect to F(81,a).

)
L: Compare terminal Fg of current iteration with those of previous

iteration:
if 5 (Fcurrent(Bl,a)—FPrevious(Bl,a)f > 0.0001
then go to F.

FINIS ¢

The procedure described above was programmed for the ICES computer
during the Working Group meeting.

-O=O=0=—







