This Report not to be cited without prior reference to the Councilx)

International Council for the C.M.1982/Assess:3
Exploration of the Sea

REPORT OF THE NORTH SEA FLATFISH WORKING GROUP
Copenhagen, 21-26 September 1981

This document is a report of a Working Group of
the International Council for the Exploration of
the Sea and does not necessarily represent the
views of the Council. Therefore, it should not
be quoted without consultation with the General
Secretary.

x) General Secretary,
ICES,
Palmgade 2-4,
1261 Copenhagen K,
Denmark.






4

6o

INTRODUCTION

1.1

NORTH SEA SOLE

NORTH SEA PLAICE

3

AN AN AN AN W WD AN W WY
s o o @ a = o = & o
O @3 WU W N

-
-
o

6.1

NN\ O
e o e @
T WD

TABLE OF CONTENTS

$ 060049000408 800000C0060006¢6¢0068800080000s0TCOQ

Participants eceeesssscesastovosstsccsssssnasonnna
1.2 Terms of Reference sieescssoase
1.3 Working Procedures ciecsesssees

tsessrescceesnss e

D R R A A A R I S A I I )

€ 6606009050 ¢¢66§00640004806009 00608068 e¢00e60800600

LandingsS cesesscesasrsctnsassasscsrsecannassanseasse
Age Composition and Weight at Age v vveersrosrness
Catch per Unit Effort eieeiees
Virtual Population Analysis ...

Catch Predictions

sececaenceacs

D R R R N I I A I R AT SR

Cesve st st st at s

D R R A A I S A A A )

Equilibrium Yield amd Spawning BiomasSs seecsssoes
Management Options seecsssscass

6sssa0s 0008t 0va0n

@ececesecr 00000800 sc00tssesOO0DE0 S

Landings cecsooesescsocesacsososeastsosasssssssona
Catoh at AZe ssevesvessrrsctaassosnsacsassosnosnase
Weight at AGe seseecosssensssssocssasssasvseasnasa
Catch per Effort and Effort ...
Terminal F ceessescscessssnsssasossnsssecssnossnsns
Pre~recruit Surveys! Data csese

27 S T N

Catch Predictions

cesstoss s

Stock and Recruitment «eeesasen

Yield per Recruit

Management Options

IN DIVISION VIId

tecc e e

DRI I I A AT R

Landings and Effort «seececesaes
The Data BaB€ secescecestsssasscsnsarsosstssssssana

Sexes Combined or

Separate? Je.

ecsceeaceccsssrs s

Seseess et ot 0t

sosececseectcarnas e

DR N I R RN

48600 s00e000es ettt oteetats s

esesesr et s 0 eacsns s e

s4es0csans s

D R A I I A R I A

Exploitation Pattern and Terminal F eeceesassoocs
Recruitment Survey Estimates ..

Traditional VPA

tesse et s

Ctsss et st et ans e

Sestessssseccscoenn

Bquilibrium Yield and Spawning Stock Biomass .eee.

Catch Predictions
IN DIVISION VIIe

DR R A I I N Y

Landings and Effort .cceccesass
The Data BaB€ gesssesssososssssssesssasnnssanansae

Sexes Separate or

Combined? ...

Exploitation Pattern .ceseecans
Terminal P Estimation eeeeeeass
Final VPA  seesseeeososoccssasososassasasanssssasaes
Recruitment sovevevessvssasseecassavoconsssssoana
Equilibrium Yield and Biomasses per Recruit ssese

Catch Predictions

tsecesaeser e

Management Options eseseceessass
ENGLISH CHANNEL PLAICE (Divisions VIIA and VIIe) eevess

D A I R I A R S A IR}

Ssessessesss s

D R I I R R A A N R )

LR R R N N NN R

D N R N N N R Y

trees st tancsn e

LR I I AR )

DR A I A A I A I Y

Landings sesoceesssasaceeassoscoessaatatasasanana

Age Composition

ssevessasacnans

D I R I N S A R S A A A}

Weight at A6 ceecvneseoosnsnncnsnsrasncssoarnnns
Terminal F and Exploitation Pattern .eeesscesecse

Catch Predictions

secssscesncas

seso0eceaes et oo

F:
o
[v}

OO O30 ~1I OJTUTWWNRON N e

14



Table of Contents (ctd)

6.6 Recruitment cessecooceseossacssosssososssrsssossansass
6.7 Management ObjectivVesS ececeessccosscorstasacsascossas

Te MESH SELECTION EXPERIMENTS IN THE SOLE FISHERY AND MESH

ASSESSMENT

©606060060000acee0eaq0ees0000006a80c00€C00600¢00008600

T.1 Introduetion ceseecoosccssossosssosccssoassasssscsocs
Te2 Selectivity Experiments cocesescscersrcssscssceannes
Te3 Mesh Assessment for Sole in Sub-area IV seeeseecnasse

8. BY-CATCH DATA IN THE FISHERY FOR CRANGON secescococscsosoe
9. INTERNATIONAL TAGGING PROGRAMME ON JUVENILE SOLES ceeeasse

REFERENCES ccess
Tables 2.1 - 7.4
Pigures 2,1 - 9,1

69068 e6 s 4460808 E0000000R0c000080a8080000dseEO S

4066000000000 8000880 T8 000008 80CeaaEEeIEEeESEO0E0

€0 608 ¢ 06 ¢00E000 0 8668 E0L00¢eAaE0E00006000C088CEE

=0=0=~0=

22
24
90



1.
1.1

1.3

-1 -

REPORT OF THE NORTH SEA FLATFISH WORKING GROUP

INTRODUCTION

Participants

The ICES North Sea Flatfish Working Group met at ICES headquarters
from 21-26 September 1981, with the following participation:-

R C A Bannister United Kingdom

R De Clerck (Chairman) Belgium

H Gislason ' Denmark

R G Houghton United Kingdom

T Jakobsen Norway

B Mesnil France

E Nielsen Denmark

T K Pitt Canada

A Rijnsdorp Netherlands )
G Rauck Federal Republic of Germany
F van Beek Netherlands.

Terms of Reference

At the 1980 Statutory Meeting it was decided (C.Res.1980/2:6/15) that
the North Sea Flatfish Working Group should meet with the following
terms of reference:

(i) assess TACs for sole and plaice in the North
Sea and Channel for 1982,

(ii) collate the results of mesh selection experi-
ments using beam trawls carried out in 1980
and comment on the effects of the results on
ICES! previous advice on this topiec,

(iii) comment on the available by-catch data in
fisheries for Crangon and advise if there are
areas within 12 mile limits or seasons when a
by-catch limit of 10% should be needed.

Working Procedures

Separable VPAs (Pope and Shepherd, in prep.) were used in all assessments
to investigate the range of assumptions about terminal ¥ which could

fit the catch at age data. The following values had to be defined for
each runs

1. the age of unit selection, or age on which fishing
mortality is at a maximum,

2. the level of F on the unit selection age in the
last year,

3 the relative ¥ on the otolith age group referenced
to the unit selection age (the same value applies to
each year).

The goodness of fit to the separable model (i.e., that the F values

can be explained by a level of F in each year and a single exploitation
pattern applying throughout the period) igs tested by examining the sums
of squares of the residuals between the observed and expected log
catch-ratios. High ssq's may be explained by poor sampling or by changes
in the exploitation pattern.
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Exploitation patterns can be extracted from the data and a choice
made as to the most likely one. The levels of F can be directly
correlated with effort indices to predict the level of F in the
lagt year.

NORTH SEA SOLE

Landings

In 1980, the total catch was 15 827 tonnes, which is slightly above
the 1980 TAC of 15 000 tonnes. There were no unreported landings
this year. Compared with 1979, the catch decreased by 30%. The
main reason for this decrease was a failing recruitment of the 1977
and 1978 year classes. In the years 1975-78, 41% of the catches
(in weight) consisted of 2 and 3 year olds. In 1980, this percen-
tage was only 22%. Also, the higher catchability in the first ‘
quarter of 1979, due to the hard winter of 1978-79, contributed to
the high 1979 catch. In the years 1978-80, the year class 1976
made a substantial contribution to the total landings (18, 47 and
37%, respectively, of the total catch).

Table 2.1 summarizes the catches reported for the period 1969-80.

Age Composition and Weight at Age
Age composition

No amendments were made to the 1979 age composition. For the 1975
age composition, the catch figures for males at ages 9, 13 and 14,
and for females at age 10, were amended as a consequence of the
recalculation of the basic data. For 1980, age composition data
were available from Belgium, Denmark, the Federal Republic of
Germany, the Netherlands and the United Kingdom, accounting for
98.5% of the total landings. The United Kingdom age composition
was derived from a United Kingdom length composition and Dutch
age/length keys.

The sums of products check on the national age composition with the
national weight at age was +2.6% for Belgium, +0.3% for Denmark,
0.09% for the Federal Republic of Germany, and -2.7% for the
Netherlands. The SOP check for the United Kingdom age distribution,
using Dutch gutted wéight at age data, was -0.5%.

Weight at age

For 1980, weight at age data were available from Belgium, Denmark,
the Federal Republic of Germany and the Netherlands, all based on
1980 market sampling (Table 2.2). The Netherlands data show lower
values than those of the Federal Republic of Germany. The Belgian
and Danish values showed even lower values for all age groups.

A combined catch weight at age for 1980 was calculated from
weighting the national data by numbers (Table 2.2). The smoothed
values are also given in that table.

The sums of products check on the total international age
composition of 1980 with the smoothed catch weight at age was 1%
too low.

For calculating spawning stock biomass in the VPA, nominal weight

at age values for the catch and stock for the years 1957-78 were
taken from Houghton and Bannister (1979), in which annual data on
changing growth in North Sea sole were grouped and smoothed

(Tables 2.4, 2.5, 2.9 and 2.10), The catch and stock weight at

age for 1979 were taken from the report of the Working Group in 1980.
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The values for stock biomass from the VPA and the catch and stock
values in the forecast are corrected for the discrepancies between
nominal catches and the sums of products (Table 2.14).

A better estimate for the stock weight at age is the first

quarter weight at age. These data were only available for a

few years. TFrom these data it appears that stock weight at age

is higher than catch weight. This was also shown by De Clerck
(1981). The interpolated stock weight at age data are always lower
than the catch weight at age.

Since the first quarter weight at age data were not available for
all years, interpolated stock weight at age were used in the cal-
culations for all years to obtain comparable biomasses. The
absolute biomasses of the stock estimates will be subsequently
higher.

Catch per Unit Effort

Catch per unit effort data were available from Belgium, the United
Kingdom and the Netherlands (Table 2.3, Figure 2.5). The Dutch

cpue is a beam trawler cpue from a more or less directed fishery

on sole, corrected for fishing speed and fishing power. The

United Kingdom cpue series are derived from a by-~catch fishery

in statistical rectangles in which soles were caught., Nevertheless,
the patterns over a long series of years are in quite good agreement.

The cpue in both series in the years 1973-77 remained more or
less constant, but increased in 1978 and again in 1979. This was
caused by the good 1975 and 1976 year classes recruiting to the
fisheries. In the first guarter of 1979 also the catchability

of sole increased congiderably; +this was caused by the concen-
tration of soles in deeper areas during the severe 1978-79 winter.
The Belgian series is an uncorrected second quarter beam trawl
cpue, which remained more or less constant during the whole
period from 1971 until 1981. All cpue series do not show the
consistently decreasing trend in the stock biomass.

Virtual Population Analysis

Bxploitation pattern, terminal F and M

Separable VPAs were run on combined male plus female catch data
and also on the separate sex data (years 1967-80, ages 2 to 14,
age of unit selection 3). The combined data fit the separable
model better than the separate sex data. The sums of squares
and coefficients of variation are given below:

559 CV %
Combined 44.3 3449
Female 182.7 70.9
Male 380.2 102.,2

This, perhaps, suggests that the assessment should be carried out
on the combined data, but for this important stock it was felt
that this approach should be examined in detail before using it
in the Working Group. Consequently, the assessment was carried
out with the separate sex data.

However, for simplicity, the combined data were used to investigate
the effect of various assumptions of ¥ and S. Separate VPAs

were run using a range of terminal F at 0.3, 0.6 and 0.9, and a
range of terminal S of 0.2, 0.5 and 0.8. The results show that the
exploitation patterns are relatively uninfluenced by the choice
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of terminal Fs (Figure 2.1). A consistent peak in S is

obtained on age group 3, followed by a decline to about 50% of
the peak at age 7. Thereafter, the exploitation patterns diverge.
An S greater than 0.5 seems unlikely because this produces an
upward trend in the older age groups. The selection pattern
obtained with a terminal S of 0.5 was thought to be the most
likely, since this generates an exploitation pattern which is
relatively constant on the older ages.

Separable VPAs were run for males and femaleg separately using
terminal F and S values of 0.5« The exploitation patterns
obtained in this way (Pigure 2.2) were smoothed and used in all
subsequent traditional VPA runs.

The present level of F was derived from regressions between
indices of total international effort from the Dutch cpue and
terminal F values in trial traditional VPAs. In these trial
VPAs the level of the unweighted mean F on age groups 2-8 was
kept on the .5, 1.0 and 1.5 times the level of last year's
terminal F. The correlations (for 1962 to 1977, excluding 1968)
are shown below. :

F 1980 from regression

F unveighted, Correlation and international

ages 2-8, 1980 coefficient effort data from Dutch
cpue

Males

Opt. 1 ( .5 F79) .66 4542

Opt. 2 (F79) .79 4814

Opt. 3 (1.5 F79) .80 +5092

Females

Opt. 1 .83 4228

Opt. 2 .89 4543 -

Opt. 3 <90 4815

It appears that the choice of terminal F hardly affects the
estimate of the level of input F for 1980 and Option 2 was chosen
for the final VPA (Figures 2.3 and 2.4). In the final
exploitation patterns, Fs on age group 1 were adapted to produce
a 1979 stock in the VPA in accordance with the "Tridens"

estimate of that year class from the 1980 autumn survey and the
regression with VPA given by Van Beek and Van Leeuwen (1980).

Natural mortality was assumed to be 0.10, with the exception of
1963 when, owing to the effects of the severe winter, additional
mortality occurred. A value of 0.9 for M was taken for 1963
(see doc., C.M.1979/G:10, Flatfish WG report).

Results of the VPA

Tables 2.6, 2.7, 2.8 and 2.11, 2.12, 2.13 give the catch input
data, the F values and stocks numbers per sex for ages 1-15+.
Spawning stock biomasses are given in Table 2,15 and Figure 2.5.
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The spawning stock decreased continuously since 1966 from

104 000 tonnes to 35 600 tonmes in 1977. This decrease was caused
by fishing out the extremely strong 1963 year class (6 x average)
and by a considerable increase in effort in that period. There-
after, the spawning stock increased in 1978 and 1979 to 40 100
tonnes and 45 000 tonnes, respectively, due to the 1975 and 1976
year classes which recruited to the spawning stock and both year
classes were above average strength. In 1980 the spawning stock
decreased again considerably to a level of 34 000 tonnes due to

the poor recruitment of the 1977 year class and the increased
catchability of the mature fish in the first gquarter of 1979.

When fishing mortality is at the presently assumed level, the

stock is further decreased to 23 000 tonnes in 1981, the lowest
level ever recorded in the spawning stock. The main reasons for
this decrease are the 1978 year class, which was recorded as a good
one in the O-group recruitment surveys but was reduced considerably
in the severe 1978/79 winter and now seems to be the lowest ever
recorded, and a continuously too high level of fishing mortality.

2.5 Catch Predictions
2.5.1 Recruitment

Figure 2.6 shows a plot of 1 year old recruits against spawning
stock biomass. The picture shows no indication of any relation
between stock and recruitment at biomass levels observed in the
past. Therefore, a mean recruitment was assumed in 1981 for all
catceh predictions, i.e., 46 709 x 103 for males and 54 675 x 103
for females, These averages are geometric means for the years
1957-T77.

However, it is likely that if the spawning stock continues to
decrease, the recruitment will fall. Since there is no evidence
of at what stock level this would occur, the Working Group did
not take this into account in catch predictions and yields.

The 1979 year class is assumed to be above average. The recruitment
value for the 1979 year class was taken from the 1 group autumn
"Tridens" VPA regression. Runs were also made with the upper and
lower limitsof the estimate of this year class to show the effect

of this year class on the expected catch and stock biomass.

2.5.2 Prognosis
The input data for the prognosis are given in Table 2.16., Figure
2.7 shows the expected 1982 catch and 1983 spawning stock for
different values of fishing mortality, with the 1982 exploitation
pattern, expressed as multiples of the 1980 level. Table 2.17
summarizes the results of the prognosis.

Taking into account the upper and lower limits of the estimate for
the 1979 year class from the "Tridens" survey, the catch in 1981
will lie between 13 000 tonnes and 15 000 tonnes, assuming that
Fgp = Fg1 = Fggs The catch in 1982 will then lie between 18 000
tonnes and 23 000 tonnes. The spawning stock in 1982 will then
lie between 30 000 tonnes and 38 000 tonnes and will lie between
33 000 tonnes and 39 000 tonnes in 1983. )

2.6 Equilibrium Yield and Spawning Biomass
Equilibrium total yield curves were calculated in several different ways
(stochastic model, Nielsen, 1980; deterministic model with density-
dependent growth, Houghton and Bannister,1979; deterministic model
with constant growth using both arithmetic and geometric areas recruit-
ments). The differences in levels between the obtained results
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could not be resolved; but each method indicated a maximum in
yield in the range from 0.62 to 0,75 of the F in 1980,

The results for the traditional deterministic model are shown in
Figure 2.8, using the same inputs as for the catch forecast
(Table 2.16). These are plotted as yield and spawning biomass
per recruit,

The stochastic model showed that there was a 50% probability of
obtaining yields 25% greater or 30% less than the equilibrium
yield at the present F. There was a 50% probability of obtaining
spawning stock biomasses 30% greater or less than the equilibrium
level at the present F.

This model allows for the range of variation in year class strength
to be expected and shows that, compared with the increment in yield
per recruit expected from a return to Fpyy, there is a good chance
of obtaining the same increased yield at the present level of F.
However, for the spawning stock, the increment in spawning biomass
per recruit from a return to Fpyx is about 85% and, therefore,

this would be the main benefit from reducing F to the F_ ., level.

Management Options

In the period 1973-80 the stock has varied between 35 000 tonnes
and 50 000 tonnes. In that situation catches and spawning stock
depended greatly on the level of recruitment of the most recent
incoming year classes.

In this stock, recruitment fluctuates considerably. When recruitment
fails for two successive years, as happened in 1978 and 1979, this
will be immediately reflected in the catches and bring the stock

to an even more dangerous level., This means that recruitment

may fall.

In 1980 the spawning stock decreased from 35 000 tonnes to 23 000
tonnes in 1981, i.e., the lowest level ever recorded.

Under the assumptions that the present F will be maintained in 1981
and 1982, the spawning stock will increase in 1982 to 34 000 tonnes
due to the effect of one good incoming year class (1979) only, and
will increase again in 1983, provided that recruitment from the 1980
year class will not fail,

The consistent trend of declining biomass indicates that fishing
mortality on this stock is too high. Also, the yield models
indicate that the present F is beyond the point of optimal
exploitation,

According to the yield models the F should be reduced to 60% of the
pregent level., This would lead to a TAC in 1982 between 12 000
and 15 500 tonnes, depending on the size of the 1979 year class.
However, in the short term the spawning stock biomass would still
be at a dangerous level between 39 000 tonnes and 46 500 tonnes.

At previous Working Group meetings a spawning stock of 50 000 tonnes
was assumed to be a safe level at which mean recruitment will not
fall. The recent period showed that spawning stocks below

50 000 tonnes can also produce good year classes. However, also
from a management point of view, a spawning stock lower than

50 000 tonnes would not be preferable, because situations as we

are in now would be regularly repeated, which would mean that

the TACs will fluctuate considerably, and this is not desirable

for good management.
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When a spawning stock biomass of 50 000 tonnes is a target

in the short term, this could be achieved by a TAC for 1982
between O and 11 000 tonnes, provided that the 1979 year class
is of the presently presumed strength. It is obvious that
this year class is of crucial importance to the fishery and to
the stock in the near future.

NORTH SEA PLAICE
Landings

The 1979 data on landings were amended where necessary, and
provisional 1980 data were assembled (Tgble 3.1). Data were
based on "Bulletin Statistique" and on figures estimated by
national experts. In 1980, landings by most countries were
gimilar to those in 1979, but a decline of 30% in the catch of
the United Kingdom (England and Wales) led to a slight decrease
in the estimated total landing. Unreported landings were
estimated at 38 023 tonnes.

Catch at Age

The 1977 and 1979 catch at age distributions were amended, the
former arising from a change in the English catch at age data,
and the latter from changes in the landings and catch at age
data for several countries. The new 1980 data are based on age
data for five countries representing 96% of the total landings.
The total catch at age distribution tables have been updated
(Tables 3.2 and 3.5). It has not been possible to make any
corrections for discarding. A feature of the last two years

is a very large increase in the catch of 3 year old plaice

by the Netherlands, when compared to earlier years.

Weight at Age

Weight at age data have been assembled as in previous years,
using a mean of various national data, weighted by their catch
at age numbers. Catch weight represents the mean of four
quarters and stock weight the first quarter data. Data were
converted to whole weight first, so that individual national
factors could be accommodated. For 1979, the data were reworked
to take account of the new numbers. The final sets are in

Table 3.8. Sums of products checks (Table 3.9) were good

(2-3% too low).

For the prognosis, the catch and stock weights were smoothed
averages of the 1979 and 1980 data for stock (Figure 3.8) and
straightforward average of the 1979 and 1980 data for catch
weight.

Catch per Effort and Effort

The index of effort adopted last year was derived from English
motor trawl catch per unit effort. Data were averaged over

12 months for statistical rectangles where plaice were caught,
corrected for fishing power changes, using the annual mean

BHP of Lowestoft otter trawlers, and divided into international
catch. Seasonally, the primary data show a regular pattern in
which a first quarter peak predominates throughout the period
1960~80, with an additional late summer peak arising in the last
three or four years, suggesting a slight change in the
digtridbution of the fishery. The winter peak corresponds to the
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spawning fishery, which is relatively constant, and this year the
mean January-March catch per 100 hours x BHP (hereafter called cpue
Index 1)has been adopted as an index of stock corrected for fishing
power and independent of distributional or directivity changes. The
mean of August to November data has also been extracted as a second
index (cpue Index 2) for comparative purposes. The temporal trend
in these indices is shown in Figure 3,2 and in Table 3.10, which
also shows international catch and the corresponding estimate of
total estimated effort. These are the data used later for comparison
with fishing mortality coefficients. The trends in estimated total
effort are shown in Figure 3.2.

Other indices of catch per unit effort were also examined with a
view to determining the broad trend in stock (Table 3.11 and
Figure 3.3). These were:

1. English motor trawl cpue, lst quarter, different
spawning grounds.

2, Belgian beam trawl cpue (from 1971 only).

%, Netherlands total catch divided by corrected
beam trawl hours (from 1970).

A1l were fishing power corrected, using mean annual horse power or

an equivalent index., Except for Flamborough and Southern Bight

data, the broad trend is a high stock in the period 1966-73, a
decline in 1974 and 1975, and an increage in 1978=80. Unfortunately,
Netherlands data cannot be used to provide a total effort index,

since in the years before 1970 the available data need to be

corrected for the declining otter trawl component, whilst in recent
years Dutch fishermen are reported to have switched from sole to
plaice, which probably distorts the index. There is also an
indication that the power correction for sole is too strong for plaice.

Terninal ¥

The international effort estimate suggests that fishing mortality

has been increasing in recent years. The separable VPA was, there-
fore, used as a tool to determine what combinations of exploitation
patterns and maximal fishing mortality might be appropriate to

this trend.

The three factors, which can be varied in this analysis, are the

age of unit selection (A), the terminal selection (S) and the maximal
fishing mortality (F). Values for A which reproduced the exploitation
pattern observed previously were A = 5 for males, and A = 4 for
females, although trials showed that output was relatively
independent of this parameter in this case only. Tables 3.12 and
3.13 and Figures 3.4 and 3.5 show the results of output for

different combinations of F and S. This output is the combination

of parameters which satisfy the given catch at age matrix, with the
tabulated residual sum of squares. These residuals are very low

for North Sea plaice, and the log catch ratio residuals are evenly
distributed, indicating that North Sea plaice catch at age variation
can be explained by the model. 1In all cases is the trend in annual

F (mean of ages 2-10) independent of the choice of S, and the
exploitation pattern relatively independent of changes in F.

For males, the exploitation pattern was essentially parabolic in the
age range 1l-11, for both 8 =0.5 and S = 1.0, and it seems

reagonable to propose that for fish of age 11 and older, fishing
mortality is unlikely to depart from this configuation. A value of
S = 0.5 for males was, therefore, selected to determine the
exploitation pattern.
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For females, the exploitation pattern shows a glow decline in mortality

at age after age 5 for S = 0.5. For S = 1.0, mortality at age
declines then increases on older fish. There is at present no
biological or fishery reason to suspect an increase in mortality
on older plaice, and a value of 8 = 0.8, producing an intermediate
exploitation pattern, was adopted.

For terminal F itself, Pigures 3.4 and 3.5 show, on the basis of
the separable analysis, that for S = 0.5 (males) and S = 0.8
(females), the mean fishing mortality (ages 2-10) in the period
1970-75 was at least 0.5 - 0.6 for males, and 0.4 - 0.5 for
females, independently of terminal ¥, and that maximal F values
of 0.7 (males) and 0.5 (females) would produce an increase in F
in recent years. A trial VPA was carried out with these values,
and compared with the results using a low F and a high F run.
(Table 3.14 shows the input data.). These outputs have been
evaluated by testing the correlation between mean fishing mortality
and total effort. (Figures 3.6 and 3.7, Tables 3.15 and 3.16.)

It is important to be clear about the nature of these results. The
trials are based on the separable VPA exploitation pattern for

S = 0.5 (males) and § = 0.8 (females), and the given maximal F
values, which generate the terminal F at age arrays as shown in
Table 3.14. The corresponding outputs in Table 3.15 are mean
values of F, averaged for the age range 2-~10, which is unaffected
by the choice of S.

It is these mean values which have been used in the effort
correlations, which cover the years 1970-76 and are, therefore,
independent of terminal FP. This is shown by the fact that the
prediction for the 1980 Fo_jo for the estimated 1980 effort of
31.8 units is more or less independent of the trial input F at
age, being 0.4 for females and 0.55 for males (Table 3.16).

The VPA ig, therefore, based on the chosen exploitation pattern
and a value of maximal F which achieves mean values of F for
1980 of 0.4 (females) and 0.55 (males). To achieve this
maximal T values of F = 0.5 (females) and F = 0.7 (males5 are
required. As last year, the natural mortality used is 0.1 for
both sexes.

Pre-Recruit Surveys' Data

Autumn I-group and spring II-group estimates of year class strength
from the Netherlands "Tridens" surveys are shown in Table 3.18

and compared with the combined male and female stock number of

1 year olds from the basic VPA., For year classes 1968-76,
unaffected by the terminal F input, the data are significantly
correlated at the 1% level., The correlation is not significant
when the 1977 point is included. The 1968-76 regression has been
used to predict the strengths of the 1977, 1978, 1979 and 1980

year classes from the more recent "Tridens" estimates, as shown in
Table 3,18, Prediction is by G.M. regression for sexes combined.
The proportions of the two sexes in the VPA in the 1968=76 year
classes are 0.518 males and 0.482 females, and these have been used
to partition the recruitment predictions.

VPA

The results of the chosen VPA are given in Tables 3.3, 3.4, 3.6

and 3.7, and the biomass and recruitment data are summarized in
Table 3.17, where the sum of products corrections, shown in

Table 3.9, have been applied. The correlation between the spawning
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stock biomass and English cpue (Index 1) for 1960-80 is 0.8,
which is significant.

Inspection of these results might suggest a problem with the
choice of exploitation pattern.

Although representing the best average for the years 1971-80, and
although justified on the basis of the mean P effort correlation
for 1960-76, it creates a very large 1977 year class (half the

size of the 1963 year olass) when applied to the very high catch

of 3 year olds in 1980. Such a year class is not expected on

the basis of the "Tridens" I- and II-group survey data (Table 3.18).

One view is that the 3 year old catch in 1978-80 could result from
a change in directivity by the Dutch fleet, which is switching
away from sole. An alternative approach to the data would be to
predict the 1977-79 year classes from the "Tridens" surveys-and
adjust the 1980 F values accordingly. However, two items of
evidence suggest that the VPA output is valid. The first is an
increase in catch per unit effort by the Belgian beam trawl

fleet for the 1977 year class, which in 1980 and 1981 was 1.18 and
1.47 times the 1976 year class. English catch at age data suggest
the same. Table 3.19 shows the cpue on age group 3 from

Lowestoft motor trawl data for 1970-80, and the VPA estimates of
age group l. The cpue ig adjusted for changes in fishing power.
These data are correlated and the cpue index suggests that the 1977
year class is of the same order as the 1972 year class. The
evidence suggests that the VPA results can be accepted.

Catch Predictiong

Catch forecasts were made, using the input data presented in

Table 3.20. Recruitment of the 1980 and 1981 year classes was
taken as the geometric mean of 1 year olds of the 1959 to 1975
year classes, which gave an equal sex ratio for the first time.
Weights at age data were derived as described in Section 3.3. The
results are shown in Figure 3.9. The effect of the good year class
is that for Fg1 = Fgp the catch in 1981 is now expected to be

148 000 tonnes and the 1982 catch 145 000 tonnes. Because of the
difference in the age of maturity, the male spawning stock will be
lower in 1983 while the female spawning stock will increase
slightly.

Stock and Recruitment

Pigure 3.10 and Table 3.17 show combined male and female age 1
recruits and spawning stock from 1960 to the period corresponding
to the effort-fishing mortality, and the cpue stock biomass
correlations.

Figure 3.11 shows the corresponding plot for total recruits

against female spawning stock. Neither plot shows an indication of
a decline in recruitment in recent years, the overall plot con-
firming previous conclusions that recruitment has until now been
independent of spawning stock.

Yield per Recruit

Long-term yield and biomass per recruit were calculated from the
input data used in the short-term forecast for both terminal F
options (Table 3,21 and Figure 3.12). The yield per recruit

curve shows that, as last year, the plaice fishery is close at Fpgx
on the curve for males, but well beyond Fpgx for females.
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Management Options

Fishing mortality on plaice has increased of late, and the general
trend in stock has been downwards since the peak level of 1970.

At the moment the stock is increasing because of the effect of

the 1972 year class (now declining), and the 1979 and possibly
also now the 1977 and 1978 year classes which are larger than
previously anticipated. The stock and recruitment diagram does
not suggest that an immediate stock biomass problem will occur.
However, the diagnosis of the equilibrium yield per recruit

curve is that the fishery is well beyond Fpgx for the current
exploitation pattern. One should not, therefore, be too complacent
about the state of the plaice stock in the North Sea. The worry
is that the plaice fishery appears to be responding to changes in
the sole fishery, which may further increase fishing mortality

on plaice.

SOLE IN DIVISION VIId
Landings and Effort

In the Flatfish Working Group report of 1980 it was suggested

that significant under-reporting takes place for this stock. TFor
the United Kingdom, the principal cause of this was thought to be
landings by part-time fishermen. A field and questionnaire survey
in 1980 showed that, despite the large number of small vessels

on the United Kingdom coast (2 000 in Sussex, for example) only
about 200 part-time fishermen were fishing regularly. These
vesgels are all less than 10 m in length, and the majority is less
than 5 m. The survey results indicate that they were responsible
for a total landing of approximately 10 tonnes in 1980.

Inspection of the data record for the United Kingdom landings

from Division VIId showed that full time fishermen's landings were
probably fully recorded in the period 1971-79. In 1980, however,
due to staffing problems, the landings at three ports were not
recorded for most of the year. Comparison with previous years
and adjacent ports indicated that approximately 110 tonnes were
missed in this way. The official United Kingdom figure in 1980

of 158 tonnes was amended by adding to it the total under-
reported landings (110 plus 10).

The provisional French landing figures of 880 tonnes in 1980,
which excluded several months' data, was amended to 970 tonnes.

The series of landings data up to 1980 has, therefore, been
corrected for under-reporting, and it is thought that these

figures are an accurate reflection of the total landings (Table 4.1).
Landings reached a peak of 1 842 tonnes in 1979; in 1980 the
landings decreased to 1 553 tonnes (Figure 4.6). These can be
compared with TACs of 1 840 tonnes in 1979 and 1 380 tonnes in

1980 (the latter was based on the average catch).

Table 4.2 shows the catch per effort data from Belgian and United
Kingdom vessels. The Belgian catch per effort peaked in 1979 and
declined in 1980. The United Kingdom data show a decrease in

catch per effort in 1980 and approximately confirm the trend shown
by the Belgian data. Total international effort (total landings/
Belgian cpue) appears to have increased by about 40% since 1973,

The United Kingdom cpue data were used only for general confirmation
of the trend in cpue, because the fishery is limited to the

United Kingdom inshore area.
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The Data Base

The age composition data for 1971-79 were fully checked and
amended, as necessary. The 1971=74 data are based on Belgian
samples, 1975-77 on Belgian and United Kingdom samples, and 1978-=79
on Belgian, United Kingdom and French samples.,

Belgian and United Kingdom age compositions were available for 1980,
and a French length composition was also available; this was
converted to an age composition using the United Kingdom age/length
key. Thus, in 1980, 38% of the landings were fully sampled for

age and 100% of the landings were sampled for length.

The data base was constructed using separate male and female data;
the sex-combined catch number at age data are shown in Table 4.3.

Weights at age in the catch were calculated by weighting the
national values by the national catch numbers for each year. No
congistent trend was detectable, and unweighted averages were
calculated for the period 1971-80 for the separate sexes. Weights
at age for the sexes combined were calculated from these values by
taking a weighted mean of the sex separate values (weighting by
the total male and female catch by age group from 1971-80).

(Table 4.4.)

Combined catch and stock weights were obtained by fitting a smooth
curve to the catch weights and interpolating to 1 January. The
sums of products discrepancies for the combined data are shown in
Table 4.5

Sexes Combined or Separate?

Separable VPAs were calculated for males and females separately
and on the combined data. Pigure 4.1 compares the exploitation
patterns and F levels obtained. The sums of squares and coefficients
of variation (ages 2 %o 14, years 1973-80) are shown below:

55Q CV%
Combined sexes 36.7 38,5
Females 171.7 90.9
Males 201.4 98.4

These results indicate that the separate sex data are extremely
variable. The variation and deviations from the separable model
are reduced markedly when the separate sex data are combined, and
it was decided that the assessment should be based on the combined
data (as for Division VIIe sole, see Section 5 for further
discussion),

Exploitation Pattern and Terminal F

Separable VPAs were calculated for a range of assumptions of
terminal S and F for age range 2 to 14 and years 1971-80.

Figure 4.2 shows the result for the exploitation pattern; the
lover figure demonstrates that the terminal F has little influence
on the pattern, and the upper figure shows a range of patterns
which fit the data equally well. The patterns are consistent for
ages 2 to 5 and exhibit a pronounced peak in S on ages 3 and 4.

The pattern generated by an S of 1.0 seems unlikely because of the
double peaks; and the patterns for terminal 5 values of 0.5 and
0.1 probably encompass the feasible range of patterns for this
stock. There is no properly objective way to choose between these,
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but, as there is some argument for choosing a value of 0.4
for Division VIIe sole, a value of S of 0.3 was selected for
Division VIId sole which is intermediate in the likely range.

Figure 4.3 shows the effect of the two levels of S, which
describe the range and terminal F values of 0.2 and 0.5 on the
trend in fishing mortality and exploited biomass. The S of 0.1
has a marked effect on both trends, and it is thus particularly
important to find an objective way of establishing the correct
value. The rather erratic behaviour of F and exploited biomass
in 1972 is due to the sparse sampling in that year.

Figure 4.4 compares the trend in F for an S of 0.3 with the
total international effort trend obtained from Belgian cpue
geries. This increased by 40% between 1973 and 1980 (from the
fitted straight line). A terminal F of 0.4 generates a similar,
proportional increase in fishing mortality.

Pigure 4.5 compares the trend in exploited biomass with the
Belgian cpue. A terminal F of 0.4 again produces a proportional
change in exploited biomass.

Recruitment Survey Estimates

Results of the French young fish surveys carried out on the main
nursery grounds in this area were available for the years

1977-80. The results are shown in Table 4.6. The abundance
indices obtained for the 1979 year class indicate that this is
extremely numerous (10 times the 1978 year class and 20 times the
1977 year class). The O- and l-group estimates agree as to the
relative strengths of these three year classes. (It is not
surprising that the 2-group index does not agree, since the survey
takes place in inshore areas and the 2 year olds are distributed
further offshore.)

The series is too short to allow for an accurate prediction of
the strength of the 1979 year class, which is not so numerous

on the United Kingdom coasgt (the United Kingdom tagging
programme in 1981 did not succeed in catching many 2 year olds).

Thus, as a conservative approach, the abundance of this year
clasgs was set at a level 25% higher than the good 1976 year class
to be roughly in agreement with the estimates from the North Sea.

Traditional VPA

The exploitation pattern and level of F on age 4 from the
gseparable VPA (F = 0.4, S = 0.3, unit selection age 4, years
1971-80) were used to obtain terminal F inputs for the

traditional VPA. The exploitation pattern was smoothed to

produce a steady outline in F from age 4 onwards. The F on

age 2 in 1980 was increased to reduce the 1978 year class to

the level indicated by the French surveys (approximately twice

the 1977 year class strength). The F on age 1 was adjusted

to give a 1979 year class strength of roughly 20 million fish,
which is 25% higher than the VPA estimate for the 1976 year class.

The results of the VPA are shown in Tables 4.7 and 4.8, and the
biomass and recruitment trends have been plotted in Figure 4.6.
The total biomass has been relatively stable since 1971, and the
spawning stock biomass has declined from 7 800 tonnes in 1971

to 6 027 tonnes in 1980.

Equilibrium Yield and Spawning Stock Biomass

The input data are shown in Table 4.9, and the results in
Figure 4.7.a. The fishery appears to be close to Fp,y at the
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present level and pattern of fishing mortality (F on age 4 = 0.4).
However, on the basis of average recruitment (6.8 million, 1971

to 1979 including the strong 1975 and 1976 year classes), a decline
in the total spawning stock biomass is to be expected at the

present level of fishing mortality (equilibrium spawning stock
biomass = 4 900 tonnes, compared with the 1980 level of 6 027 tonnes).
The equilibrium yield will also be less than the recent yields

(1 312 compared with yields in excess of 1 500 tonnes).

Catch Predictions

The input data are shown in Table 4.9. Average recruitment was
agsumed for the 1980 and 1981 year classes (4.8 million at age 1;

the mean of the 1970 to 1978 year classes excluding the strong

1975 and 1976 year classes). The results are given in Table 4.10 and
are graphically shown in Figure 4.7.b.

The TAC in 1981 is 1 200 tonnes; this requires a reduction in F
of 29% (0.71 of the Fgp). This is unlikely to be achieved, and
so the forecast was prepared keeping Fgl = Fgg. At the present
level of ¥, the catch in 1982 is predicted to be 2 092 tonnes,

of which 1 033 tonnes are due to the 1979 year class (49%). The
spawning stock biomass will be 7 039 tonnes in 1983 of which

2 235 tonnes are from the 1979 year class (32%). The value
agsumed for this year class was a conservative estimate according
to the French pre-recruit survey.

According to this assessment a TAC of 2 100 tonnes for 1982 wil}
stabilize the fishing mortality at the 1980 level which, according to
equilibrium yield per recruit curve, was close to Fp,..

SOLE IN DIVISION VIIe
Landings and Effort

Landings increased in 1980 to 1 305 tonnes compared with 1 181
tonnes in 1979 (Table 4.1). As far as is known, no under-reporting
takes place for this stock. Since 1969 the landings have risen by
a factor of 3.7, attributable mainly to the United Kingdom but

algo to landings in France.

Effort data were available for the United Kingdom otter and beam
trawlers over 40 feet (Table 5.1). A remarkable increase in
beam trawl fishing hours has occurred since 1977 and has been the
principal cause of the higher United Kingdom landings.

Catch per effort indices were calculated by averaging over
rectangles and months after correcting for fishing power changes
due to tonnage, using the regression equation: FP = (.0072 x GRT)
+ 0.6017, obtained by Houghton (1976). Dividing these indices
into the total landings provides an index of total international
effort; +this has increased by a factor of 3 from the 1972~77 mean
to 1980 (Table 5.1).

The Data Base

Age composition data for males and females separately were available
from United Kingdom landings for 1969-80; a French length com-
position was available for 1980 to which the United Kingdom
age/length key was applied. The entire data base was checked and
recalculated using quarterly age compositions for United Kingdom
landings (as opposed to the annual age compositions which were

used formerly), and the provisional 1979 data were amended. Male and
female data were added to provide the sex combined data base (Table
5.2), as explained in Section 5.3.
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Equivalent weights at age data were calculated for each year
(weighted mean of quarterly values; also weighted by catch numbers
between nations in 1980), No trend in the catch weights was

observed in the period 1969-80, and so simple averages were calculated

to represent the catch weights for the period 1969-80. These were
smoothed by eye and stock weights interpolated for 1 January to
apply to each sex.

Catch weights for sexes combined (Table 5.3) were calculated from
weighted means in each year (weighted by male and female catch
numbers) and were smoothed at a later stage and interpolated to
provide catch and stock weights.

Sums of products discrepancies for the separate sex and combined
sex data are shown in Table 5.4, The discrepancy increases from
1969-80, indicating, perhaps, that the growth rate increased in this
period. Sums of products corrections were not applied to this
stock because of doubts about their true explanation.

Sexes Separate or Combined?

Separable VPAs were run on the separate and combined sex data for
a range of values of terminal F and S. Natural mortality was
agsumed to be 0.l. Deviations from the separable model were con-
siderably greater for the separate sex data than for the combined
data, and there was no systematic pattern in the deviations. This
indicates that the data are consistent with a single exploitation
pattern, and that compensating errors occur between males and
females probably as a result of sparse sampling (the sexes split
using the length stratified sample taken for age determination).
The 'deviations are given below:

Ages 53Qs CV (%
Combined data 2-14 37.3 34.6
Females 2-14 64.4 45.4
Males 2-14  640.8 143.3
Males 2-13 522.1 134.6

The exploitation patterns and F levels obtained for separate and
combined data are compared in Figure 5.1. The patterns and trends
are more erratic in the case of separate sex data (particularly the
males) than would be expected if the deviations were due to sparse
sampling.

These results suggest that the assessment should be conducted on the
combined male plus female data, and that this would improve the
chances of estimating the most recent level and pattern of fishing
mortality using effort data. There is little to suggest from the
earlier VPAs that the males and females experience different fishing
mortalities or that they have different exploitation patterns,

which is the further support for combining the data.

Male and female growth rates are, of course, different, and this
creates a problem in combining them. The effect of this is
tested in the assessment by comparing the combined and separate
estimates of biomass in the past (see Section 5.6).

BExploitation Pattern

Exploitation patterns obtained from combined data using different
assumptions of terminal F and 5 are shown in Figure 5.2. The lower
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Figure demonstrates that 8§ is fairly insensitive to the input F in
1980, The upper Figure shows the equally good fits to the model
that are obtained for a wide ranmge of terminal S values. The peak
in 8 occurs consistently on age 3 or 4, and a rapid decline to
about 50% of the highest level occurs up to age 7. The patterns
diverge thereafter. An S of 1.0 seems unlikely, since this
produces a double peak (ages 4 and 14). The likely range for
terminal S is, therefore, 0.5 to 0.1; there appears to be no
objective way of choosing between these values. However, as will
be described later, an S of 0.1 produces a decline in stock
biomass from the VPA over a range of terminal F values (0.2 to 0.8),
and this is not reflected in the catch per effort data which have
fluctuated with a steady trend since 1972,

On this basis it was decided that the exploitation pattern was more
likely to be one in which the terminal S was about 0.4, which
produces a relatively constant S from age 8 to 14.

Terminal F Estimation

Figure 5.3 shows the level of F on age group 4, which was obtained
by separable VPA for terminal ¥ values of 0.2 and 0.5 and S values
of 0.4 and O0.1. The lower part of the Figure shows the equivalent$
estimates of exploited biomass. The F and biomass values in the
early part of the period are sensitive to the input S (particularly
low values, 0.1)., However, it was suggested that low S values could
be rejected because the biomass trend obtained was not in agreement
with the catch per effort data.

The trends in F obtained (with an § of 0.4) are shown in Figure 5.4
and may be compared with the total international effective effort
indices (Table 5.1). Fishing mortality and effort were plotted
against each other for different terminal F assumptions but each
plot gave a line through the origin with a similar value of the
correlation coefficient. Only the 1978 to 1980 points influence the
location of the line and, therefore, this technique cannot be used
to estimate the terminal F. An alternative approach was adopted -
by comparing the ratios of the 1972-77 means with the 1980 value for
F and effort. The mean ratio for effort (beam and otter) was 2,95,
and this ratio is obtained with a terminal F of about 0.55.

Figure 5.5 shows the exploited biomasses calculated for a range of
terminal F values which can be compared with the United Kingdom

cpue indices below (again S14 = 0.4). The peaks and troughs in the
exploited biomass trend coincide with those in the beam trawl cpue.
By eye, the best agreement with the beam trawl data would be

obtained with a terminal F in the range 0.4 to 0.5, probably at

about 0.45. The trend is similar to the otter trawl catch per effort.

Both methods agree in indicating a terminal F on age 4 in 1980 of
about 0.5 (the mean 0.45 and 0.55). This value was, therefore,
chosen for terminal F estimations with an exploitation pattern
defined by an S of 0.4 obtained from the separable VPA. )

Final VPA
Natural mortality was assumed to be 0.1,

Terminal F values were calculated from the levels of ¥ on age 4 and
the exploitation pattern obtained from a separable VPA using

goFy = 0.5 and 314 = 0.4. The results are shown in Tables 5.5 and
5.6 and are based on the combined sex data. Total biomass and
spawning stock biomass are plotted in Figure 5.6 along with the
landings and the estimated recruitment at age 1.
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Traditional VPAs were carried out on males and females separately,
uging the same terminal F values as those used for the combined
data., The biomass, obtained by summation of the separate sex data,
are also plotted in Figure 5.6. This demonstrates that the mean
weights at age for the combined VPA did not introduce any major
problems. The recruitment estimates from the separate VPAs are,

of course, the same as from the combined VPA.

Recruitment

The trend is shown in Figure 5.6. The 1969-78 average number of
1 year olds was 3 294 million fish, with good year classes in

1969 and 1975.

The 1979 year class is above average in most areas (North Sea,
Bastern Channel and the Irish Sea). No indpendent pre-recruit
data exist for Division VIIe sole and so a recruitment of 1.5 times
average was agsumed for the 1979 year class (4.9 million fish at
age 1). No information exists as to the strength of the 1980 or
1981 year classes, and these have been assumed to be of average
strength, and the range of error was estimated in the forecast

by using the observed range (1 800 to 5 700 tonnes).

RBquilibrium Yield and Biomagses per Recruit

The input data are shown in Table 5.7 and the results in Pigure 5.7.
It appears that the recent increase in fishing mortality has
brought this stock to Fpyy. For an average recruitment of 3.3
million fish this indicates that the spawning stock will
equilibrate at about 2 000 tonnes, giving a long-~term yield of

660 tomnes at the 1980 level of F.

Catch Predictions

The United Kingdom landings for January to April 1981 were

172.4 tonnes. Landings in this period have averaged 29% of the
annual total. These figures suggest that the 1981 total inter-
national landings will be 1 100 tonnes compared with the TAC of

1 000 tonnes. The forecast was calculated with a yield constraint
of 1 100 tonnes (Fgy = 1.18 Fgg ). The input data are shown in
Table 5.7 and the results in Table 5.8 and Figure 5.8,

The 1980 and 1981 year classes do not affect the predicted yield

in 1982; +the results are shown for a range of 1980 and 1981

year classes (1.8, 3.3 and 5.7 million at age 1, representing the
estimated range observed and the mean for the years 1969-78).

Taking the 1979 year class at 1.5 times average indicates a

yield of 900 tonnes in 1982. This would stabilise F at Fgg at Fpaxe
However, the 1979 year class contributes one quarter of this yield.
Also shown in Figure 5.8 are the forecast results for an average
1979 year class; in this case the TAC to stabilize F should be

800 tonnes.

Management Options

The stock has experienced a dramatic increase in fishing mortality
since 1977 and appeared to be fully exploited (in relation to Pmax)
in 1980. It is likely that the F will continue to increase in
1981, and it may be that F is already too high. It is necessary
to stabilise the fishing mortality at the 1980 level. The TAC

to achieve this should be 900 tonnes, or less if the 1979 year
class is only of average strength.
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ENGLISH CHANNEL PLAICE (Divisions VIId and VIIe)

Landings (Table 6.1)

Updated 1979 and provisional 1980 landings were added to Table 6.1.
For 1980 the English landings were raised by 1.7 to allow for
under-reporting of landings for Divisions VIId and VIIe combined.

Age Composition

The 1979 age composition for Divisions VIId and VIIe combined was
amended and a new age composition calculated for 1980, In both
years this was based on the English and Belgian age compositions,
but since French length compositions were available, these were
just split into males and females on the basis of the English sex
ratio according to the English age/length key. Since the French
landings are such a large proportion of the total, this procedure
had a major influence on the age compositions. In previous
years, the French landings were accounted for by raising the
English age data directly. The outcome (Tables 6.2 and 6.3) is a
very large number of 2 and 3 year old fish in 1980,

Weight at Age (Table 6.4)

Up to 1979 weight at age data used were the constant set derived

at the 1979 meeting of the Working Group. For 1980 a new catch weight
at age set was derived. English weights at age were used together
with a set based on a French mean length at age obtained via the
English age/length keys, and a mean condition factor calculated from
the French length composition., The sum of products check was

almost exact. Stock weight at age data for 1980 were obtained by
interpolation,

Terminal F and Exploitation Pattern

In the past it has been felt that the English Channel plaice data
were poor because only part of the landings were sampled for age.
Despite the inclusion of a French length distribution, the situation
has not effectively changed. Various trials were undertaken with
the age composition series using the separable VPA. Rather high
residual sums of squares were obtained, and although it was
possible to make tentative conclusions about the exploitation
pattern, which is probably best fitted in both sexes by a terminal
S of 0.1-0.2, it was not considered advisable to proceed further
with this assessment until the data base had been re-examined, and
the problem of determining terminal S and F had been given further
congideration.

Catch Predictions

For the above reasons, no catch predictions were carried out for

the stock. There would be no gain at present from including the
English Channel data with the North Sea age compositions, because

of the very small numbers involved relative to those in the North
Sea. A mixed model, involving local stocks and migrating components,
was considered, but no data were available to input to it.

Recruitment

The conclusion for the North Sea plaice is that the 1977 and 1978
year classes are large. A short series of French O-group survey
data off the French coast indicates that for the English Channel
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this may also be true for the 1977 year class, but not necessarily
so for the 1978 year class. The 1980 Belgian beam trawl catch per
unit of effort was substantially higher than in 1979 (13.5 kg/hour
fishing against 9.1 kg/hour fishing), and 3 year olds featured
very highly in the catch at age data.

Management Objectives

Because of the difficulties with the data, the current decision

has been to recommend a TAC based on the average catch, with the
object to prevent a major expansion of effort on the Channel stocks
by diversion from elsewhere. On the basis of the relatively high

F values suggested by previous assessments, it still seems worthwhile
to maintain effort at the present level, although an average catch
recommendation may not be very practical in the light of the
recruiting large year classes.

MESH SELECTION EXPERIMENTS IN THE SOLE FISHERY AND MESH ASSESSMENT

Introduction

Since the last mesh assessment made by the Flatfish Working Group
in 1974, drastic changes have taken place in the structure of
fleets fishing for sole, particularly in the Dutch fleet. It was
suggested that the increasing ship size and the corresponding
increase in HP and weight of the gear might lead to a different
selectivity rate for sole on all fishing grounds.

For these reasons, and in the light of the consequences of the
proposed increase of a minimum mesh size to 90 mm in the North Sea
in 1982, it seemed necessary to repeat mesh selection experiments.

Selectivity Experiments

From October 1979 up to August 1981, more than 50 sole selectivity
experiments have been carried out by Belgium, the Federal Republic
of Germany, the Netherlands and the United Kingdom (latest United
Kingdom data not published and not included) (Table 7.l). The range
of mesh openings varied from 64.5 mm to 101.3 mm. In all countries
the experiments were carried out aboard commercial beam trawlers of
different HP in order to achieve a representative selectivity
picture of the present beam trawl fleet. The HP of the chartered
vessels ranged from 250-1700 BHP.

During the experiments two different methods with minor
modifications were applied: the "parallel method", using two
different mesh openings on each side of the vessel, and the "whole
cover method", using whole cod end covers pulled over two cod ends
of different mesh openings. 1In order to keep the cod end cover off
the main cod end, in several experiments three rows of 3 floats

(4 litres) were fixed %o the topside of the cod end cover. The
rigging of the gear with chains and the size of the beam were left
unchanged from the commercial fishing conditions.

The Dutch and Belgian experiments indicate that selection factor and
selection range are largely independent of riggings, HP, towing
speed, towing duration, and on "clean" and "dirty" ground. The mean
selection factor was 3.3 and mean selection range was 3.8 cm, which
both are close to results of earlier experiments.

The latest United Kingdom data (unpubl.) seem to indicate that minor
amendments to the net (stripping of blinders, changing from "topside
cover" to "whole cover") lead to a higher selectivity rate.
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The selection factor derived from the Federal Republic of Germany
experiment,carried out in shallow water off the North Frisian
coast with a 250 HP charter vessel, resulted in a mean selection
factor of 3.0. Since the reasons for the lower values are
difficult to explain at present, further experiments are planned
to be carried out in 1982.

Mesh Assessment for Sole in Sub-area IV

Mesh assessments for North Sea sole have been carried out in

1968 and 1974 (Anon., 1969, 1974). More recent selection
experiments do not indicate that the selectivity in the North Sea
sole fisheries has changed significantly after 1974, and a new
mesh assessment would, therefore, be expected to give results
similar to those obtained from the 1974 mesh assessment. However,
the minimum legal mesh size for trawls in the North Sea was
increased to 80 mm from 1 December 1980 and will be further
increased to 90 mm from 1 October 1982, The Working Group,
therefore, decided to make a new mesh assessment to estimate the
effects of these increases in mesh size.

The selection factor and selection range used in the mesh assess-
ment were 3.3 and 3.8, respectively, which represent the averages
from the recent Belgian and Dutch mesh selection experiments with
beam trawls (Table 7.1). The selection factor is the same ag
used in 1968 and 1974, and the selection range is slightly lower
than the value of 4.0 used in 1974.The range of 3.8 was applied
only to 80 mm mesh and was assumed to be proportional to mesh
size, The resgulting selection curves for 75, 80 and 90 mm mesh
gizes are shown in Figure T.1l.

The mesh assessment was made for the sexes separately and was based
on the age compositions of the 1980 landings. Mean length at age in
1980 was available from the Netherlands. ¥From Belgium and the
Federal Republic of Germany, mean weight at age in 1980 was avail-
able and the mean length at age was estimated using the
length/weight relationship given in Table 6 in the 1974 Working
Group report. This procedure gives a slight overestimate

(probably about 0.1 - 0.3 cm) of the mean length at age. For all
three countries, the series of length at age were smoothed. The
resulting lengths are given in Table 7.2 for the age groups that
will be affected by the increase in mesh size. For France and

the United Kingdom, it was assumed that length at age was the same
as in the Belgian and Dutch fishery, respectively. The Danish
fishery is presently only with gill nets.

The mean lengths and the selection curves were used to estimate
the reduction of F resulting from an increase in the mesh size.
If the percentage of fish retained for a given length is reduced
from "a" to "b" by increasing the mesh size, F for the corrsg-

sp nding age group was assumed to be reduced by the factor %.
This was worked out separately for each country after first
having split the Fs in 1980 according to the catch at age ratios,
The resultant Fs were finally added together +to produce new
exploitation patterns corresponding to 80 mm and 90 mm mesh size
(Table 7.3). The present exploitation pattern was assumed to
represent 75 mm mesh size.

The exploitation patterns were used to make three catch predictions
which were run 20 years beyond 1983, The assumptions about mesh

sizes were: 1) 75 mm from 1981 onwards, 2) 80 mm from 1981 onwards,
3) 80 mm in 1981 and 1982, and 90 mm from 1983 onwards. The latter
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option will be the one corresponding most closely to the changes

in legal minimum mesh size. The results of the predictions for 1983
gshould give an indication of the immediate losses resulting from

the increase in mesh size and the predictions for the ultimate year
ghould represent the long-term average yields at the present level
of effort.

The results for the total fishery are summarized in Table 7.4 and
Figure 7.2. The immediate loss by increasing the mesh from 80 mm
to 90 mm in 1983 is about 27%, which is somewhat higher than the
values of 15-20% indicated by Table 7 in the 1974 Working Group
report. The long-term gain of a mesh increase from 80 mm to 90 mm
is about 5%, compared to about 15% in the former assessment.

The discrepancies seem even larger when the change from 75 mm to
80 mm mesh is considered, although a direct comparison cannot be
made because in the 1974 assessment, 73 mm mesh was used as a
basis for the calculations. Compared with the 1968 assessment,
the long~term gains from increasing the mesh from 80 mm to 90 mm
are virtually identical. The immediate losses were on average
somewhat higher than those of the present assessment. For the
spawning stock biomass, increase in mesh from 80 mm to 90 mm will
give an increase of about 40% in the long term.

One significant difference from the 1974 assessment is that
discards were not included. Age compositions of discards were
not available, but the present level of discarding appears to be
low.

Immediate losses and long-term gains for the Federal Republic

of Germany, Belgian and Dutch fisheries are given in Table 7.4.
Immediate losses are highest for the Dutch fishery, nearly 30%,

and the Belgian fishery will have losses of about 20%. Losses for
the Federal Republic of Germany will be about 5%. The long-term
gaing for the Netherlands are very small. The table indicates con-
siderable gains for the Belgian and the Federal Republic of Germany
fisheries. If released fish are not fully distributed their national
gains will be overestimates, and they should therefore be treated
with caution,

The French fishery is likely to be affected in a similar way as
the Belgian fishery, and the United Kingdom fishery may be but
compared with the Dutch. The Danish gill net fishery is likely
to get some benefit from an increased mesh size.

One major problem concerning the mesh assesgment is the effective
mesh size currently used. If this is significantly lower than the
legal mesh size, the present assessment would be incorrect. Another
problem is that an increase in mesh size will make the fleets move
to other fishing grounds, and the resulting exploitation patterns
may, therefore, be different from those estimated which may change
both immediate losses and long-term gains.

BY-CATCH DATA IN THE FISHERIES FOR CRANGON

The Working Group took notice of the EEC request to ICES dated
10.10.1980. However, in the meantime a contract for scientific
research on this topic was made between the Commission and a member
country. This contract started on 1 April 1981 and is planned until
the end of March 1982. It consists of the following research:
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a) Regular sampling on board or in the ports of the
compogition of the total catch, including shrimps and
length measurements of commercial by-catch gpecies.

b) Calculation of the percentages of the by-cateh per port and
per month.

o) Calculation of the total weight of the by-catch species
individually per month.

d) Evaluation through length and age samples of the numbers per
age group of the by-catch species under quota regulation
and comparison of this quantity with the respective numbers
caught in the directed fishery over the same period.

e) The area involved is situated in the coastal area from the
Baie de Somme (France) to Colijnsplaat (Netherlands).

It is envisaged that the final report on the first period of the
contract will be available to the Commission at 1 December 1981, The
preliminary results will be available at 1 October 1981 and could
not, therefore, be discussed during the time of the Working Group
meeting.

9. INTERNATTONAL TAGGING PROGRAMME ON JUVENILE SOLES

The Working Group decided to undertake a joint tagging programme on
juvenile soles in 1981l. Apart from the results of an international
tagging programme on adult soles (Coop.Res.Rep., No.5), some
individual and separate taggings were carried out in the past. In the
light of research on the distribution of the nurseries and also the
recruitment to the several sub-stocks, a coordinated tagging programme
was set up between several members of the Working Group. TFigure 9.1
shows the distribution of the release positions and the respective
numbers tagged. It is the intention of the Working Group to hold a
special meeting on the migration of juvenile soles when sufficient
recaptures over a period of two years will be available.
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Table 2.1 Nominal catch (tonnes) of SOLE in Sub-area IV, 1969-80.
(Data for 1969~1979 by separate countries from Bulletin Statistique)

-Ye -

Country 1969 1970 1971 1972 1973 1974 1975 1976 977 1978 1979 1980%
Belgium 2 703 1880 [2227 |1 834 1 485 113 | 1383 1 456 1673 1728 2 043 1 378
Denmark 842 525 |1 149 671 957 705 682 574 348 465 279 754
France 364 265 403 206 250 195 297 598 308 346 309 239
Germany, Fed.Rep. 692 318 600 258 336 173 233 192 316 467 242 338
Netherlands 22 0%2 |16 024 [18 776 |17 662 |15 883 |15 343 |15 242 |11 044 |10 873 6 749 7 646 |12 695
Poland - - - - - - - 5 - - - —
Swedena) - 13 | 12 13 13 12 + - - - - -
U.K. (Engl.+Wales) 927 660 485 449 387 340 426 455 492 626 600 430
TU.K. (Scotland) - 1 2 | + 1 - 2 2 1 + -
Total 27 560 |19 686 (23 654 |21 093 |19 312 |17 898 |18 263 (14 326 (14 012 {10 382 [11 119 |15 827
Tnreported landings 2500 | 3000 | 4000 |9900 [11 354 -
Grand Total 20 763 |17 326 |18 012 |20 282 |22 473 |15 827

x) National landings as determined by the Working Group

a) Figures include catches made in Division IIIa.



Table 2.2 North Sea SOLE, nominal weight at age of the annual catch in 1980, in grammes

Male Female
Z‘la:-;s Age | Belgium | Denmark g‘: ﬁ‘z};‘ Netherl.| U.x.° ;{:ﬁhted Smoothed }} Belgium | Denmark EG‘Z ﬁg. Netherl.) U.K.° g::ihted Smoothed
1979 1 131 133 139 141 136 135 145 120 143 145 143 140
1978 2 165 157 182 184 178 170 214 207 216 219 216 210
1977 3 199 171 196 194 197 194 205 361 176 318 280 284 282 300
1976 4 227 266 267 253 257 250 245 350 297 460 414 419 402 400
1975 5 263 339 338 290 294 292 285 463 320 555 499 506 459 475
1974 6 251 374 445 301 305 299 315 554 393 659 574 582 553 550
1973 7 323 405 426 371 376 369 345 598 374 721 671 680 652 630
1972 8 349 371 476 390 395 390 375 655 585 769 678 687 675 700
1971 9 350 417 502 409 415 408 405 638 848 821 769 780 768 750
1970 | 10 500 325 598 571 578 439 430 602 724 890 506 513 620 790
1969 | 11 437 367 411 441 447 439 445 737 885 905 883 894 865 830
1968 | 12 470 497 540 547 507 460 726 887 1 038 822 833 799 850
1967 | 13 262 725 622 511 518 500 475 758 1 047 949 862 930 870
1966 | 14 502 440 446 445SE 490 1 012 1 057 1245 |1 261 1 14055 £-3803E
:{ggz 31-2 ggz 16 789 799 496 500% %g 729 1 202 1 823 gzz 885 885

108 127 1

%ggg ig 425 544 474 480 %é 999 1 053 895 908

78
1961 | 19 943
1960 | 20
1959 | 21 895 907
%gg’? g% 829 840
1956 | 24 1253 |1 270
7|2
1953 {27
1952 | 28
1951 | 29 944 957

# 15+ group weight

o Dutch gutted weight at age raised with United Kingdom conversion factor

Conversion factors: Belgium 1.08, Demmark 1.11, France 1.12, Germany,Fed.Rep. 1.11, Netherl. 1.11, United Kingdom 1.125
. nominal/gutted

TR
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Table 2.% Belgian, Dutch and United Kingdom cpue indices for
North Sea SOLE (tomnes/1 000 hours) and estimates of
total international effort based on these indices

Neth.® U.K* | Belgium
Yield beam trawl| winter { beam trawl International effort based on

Year | (t+ x 10%) | cpue cpue cpue

2nd gquarter Neth. U.K. Bel.
1962 26.9 24.08 3.767 7.89 7.14
1963 26.2 20.32 6.761 12.88 3.88
1964 11.3 14.49 1.554 7.83 727
1965 17.0 17.51 1.776 9.73 9.57
1966 31.8 31.15 1.945 10,22 16.35
1967 32.5 40,07 2.377 8.36 13.67
1968 33,2 21.81 2,402 15.21 13.82
1969 27.6 20.87 1.784 13,21 15.47
1970 | * 19.7 12,76 1.592 15.43 12,37
1971 23.6 11.92 1.079 11.7 19.84 21.87 20,17
1972 21.1 10.68 1.059 9.3 19.75 19.92 22,69
1973 19.3 7.84 0.863 9.9 24.63 22,36 19.49
1974 17.9 7.33 0.699 TeT 24.42 25.61 23,25
1975 20.8 7.94 0.929 8.9 26.15 22,39 23.37
1976 17.3 6.42 0.984 8.6 24.99 17.58 20.12
1977 18.0 7.47 0.791 8.5 24,11 22.76 21.18
1978 20.3 9.93 0.952 9.1 20.42 21.32 22,31
1979 22.5 10.24 1.052 9.3 21.95 21.39 24,19
1980 15.8 6.08% 693% ] 11.0% 26.03 22,80 | 14.36
1981 8.2 B

% corrected for fishing power

® provisional




Table 2.4. North Sea SOLE (Males).
Mean weight (kg) at age in the ocatch.

DNV WY

CBNIVSUN S

1966

0.u4r
0.u87
0.130
9.172

0.252

0.413

1975

0.058
0.114
0.176
0.234
0.280
0.316
0.344
0.366
0.384
0.399
0.414
0.430
0.446
0.460
0.483

0.385

1967

0.048
0.087
0.130
n.172
0.207
0.232
0.25?
0.270
0.288
0.309
0.527
0.348
0.364
0.380
0.413

1976

0.058
0.114
0.170
0.234
0.280
0.316
0.344
0.366
0.384
0.399
0.414
0.430
0,446
0.460
0.483

0.385

1968

¢.048
0.087
0.130
0.172
0.207
n.232
0.252
0.270
0.288
0.309
0.327
0.348
0.364
Q.3R0
0.413

1977

0.058
0.114
0.176
0.234
0.280
0.316
0.344
U.566
0.384
0.399
0.414
0.430
0.446
U. 46U
0.483

=27 =

1960

u.036

0.4611

0.667

1978

0.058
0.114
u.176
0.234
0.280
0.316
0.344
0.366
0.3R4
0.399
0.414
0.4630
0.446
0.460
0.483

1961

0.036
0.073
0.109
0.146
0.180
0.202
0.225
U.244
0.264
0.285
0.304
0.323
0.342
0.354
0.385

0.467

1962

0.036
0.073
0.109
0.146
0.180
0.202
0.225
0.244
0.264
0.285
0.304
0.323
0.342
0.354
0.385

0.467

1963

0.036
0.0/3
0.109
0.146
0.180
0.202
0.225
0.244
0.264
0.285
0.304
0.523
0.342
0.554
0.385

1972

0.006R8

1964

0.036
0.073
0.109
0.146
0.180
0.202
0.225
0.244
0.264
0.285
0.304
0.223
0.342
0.354
0.385

1973

0.068
0.132
0.205
0.264
0.307
0.341
0.362
0.381
0.400
0.418
0.439
0.452
0.465
0.477
0.502

1965

0.036
0.073
0.109
0.146
0.180
0.202
0.225
0.244
0.264
0.285
0.304
0.323
0.342
0.354
0.385

G.483



Teble 2.5.

VXNV NN - COVENOUV S WN =

VBN S NN

1957

0.020
0.053
0.091
0.129
0.163
0.192
n.215
0.235
0.255
0.275
0.295
0.313
0.332
0.350
0.379

1966

0.027
0.065
0.107
0.151

0.190
n.220
0.241

0.262
0.280
0.298
0.31R8
0.337
0.355
0.371

0.405

0.480

1958

0.020

0.318

0.405

1976

0.035
0.U85
N.145
0.205
0.256
0.300
0.330
0.357
0.375
0.393
0.406
0.420
0.438
0.453
0.480

North Ses SOLE (Males).
Mean weight (kg) at age of the stock.

1959

0.020
G.U53
0.091
2.129
0.163
0,192
0.215
0.235
0.255
0.275
0.295
0.313
0.332
0.350
0.379

0.241

0.298

0.337

0.405

1977

0,035
0.U85
0.145
0.205
0.256
0.300
0.330
0.557
0.375
0.393
0.406
0.420
0.438
0.453
0.480

1960

0.020

0.129

1969

U.035
0.085
0. 145
0.198
0.240
0.276
0.304
0.325
0.349
0.370
0.38¢7
0,403
0.420
0.433
U.458

1978

0.035
0.085
0.145
0.205
0.256
u. 300
0.330
0.357
0.375
0.393
0.406
0.420
0.438
0.453
0.480
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1961

0.020
0.053
0.091
0.129
0.163
G.192
0.215
0.235
0.255
v.275
0.295
0.313
0.332
0.350
0.379

1970

0.035

0.240

0.403

0.458

0.590

1962

0.020
0.053
0.091
0.129
0.163
g.192
0.215
0.235
0.255
0.275
0.295
0.313
0,332
0.350
0.379

1971

0.035
0.085
0.145
0.198
0.240
0.276
0.304
0.325
0.349
0.370
0.387
0.403
0.420
0.433
0.458

1963

0.020
0.053
0.091
0.129
J.103
0.192
0.215
0,235
0.255
0.2/75
0.2v5
0.513
0.332
0.350
0.379

1972

0.036
G.u90

1964

U.020
0.053
0.091
0.129
0.163
0.192
0.215
0.235
0.255
u.275
0.295
0.313
0.332
0.350
U.379

1973

0.036
0.090
0.172
0.235
0.2R3
0.328
0.353
0.371
0.390
0.410
0.428
0.445
0.460
0,473
0.497

1965

0.020
0.053
0.091
0.129
0.163
0.192
0.215
0.235
0.255
0.275
0.295
0.313
0.332
0.350
0.379

1974

0.035
0.085s
U.145
0.205
0.256
0.300
0.330
0.357
0.375
0.393
0.406
0.420
0.438
U.453
0.480



Table 2.6. North Sea SOLE (Males).

-
MO~V ™ LN

TOTAL

-
N3OV OW ™ WA -

-
~w

15+

TOTAL

R R N

TOTAL

Input catch in numbers ('000) for VPA.

1957

2940
3376

2584

1966

3929
60251
241
643
1653
319
1917
114
189

151
153

262
69907

1975

233
10141
14917

5319

913

1709

230

284

158

115

697

30
369

35179

1958

259
2184
5582
3113
1728
1837
2463

850

498
1941

190

1

343
20989

1967

2247
13983
49210

883
216
854
635
2769

213
218
104
110
403

71845

1959

o
278
3814
3552
4928
2455
819
1802
1279
594
435
1992
15
73
3435

22379

1968

0
4778
18121
14424
28952
3021
836
2145
153
666
30
169
77

13

33

73418

316

31552

1960

4338
5535
7301
5108
5654
3431
1249

696
2181

2569

39710

1969

12637
10291
2918
5631
8730
g

66
2178

862
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1961

1640
18720
7752
4116
3117
1901
1945
738
567
1003
480
177
1087
343

43586

1962

2163
25792
6133
5241
2087
1902
1197
416
93¢
5206
469
400
343

47600

1903

[¢]
84
1828
2919
22873
2473
2443
592
1533
705
396
531
(32
195
343

37647

1964

1163
2535
1907
7656
1203
2145
303
254
169

259
199
190

18280

1973

113
5840
6500
7643
1419
1160

344

285

610
1268

194
161

568
26165

1965

0
25195
168
892
2656
1220
5729
557
631
210
218
241
186

520
30624



Table 2.7. North Sea SOLE (Males).
Fishing mortalities from VPA.

1957 1958 1959 1960 1961 1962 1963 1964 1965
1 0.0000 0.0000 0. 0000 0.0000 0.0000 L.0000 0.0000 0.0000 0.0000
? 0.0030 0.0045 0.0063 0.0217 0.0681 G.00UV0 0.0087 0.0139 0.1043
3 0.0836 0.0869 0.0763 U.1499 0.1104 0.1083 N.0644 0.2297 0.0269
4 U.1305 0.2018 u.1780 0.1834 U.2876 0.1956 0.27065 0.1717 0.2470
5 0.1202 0.1532 0.2459 0.3699 0.1341 0.3443 Q0.3542 0.4472 0.2443
6 0.0529 0.2126 0.1559 0.4354 0.3594 0.2254 0.3d02 0.2854 0.5084
7 0.1168 0.1395 U.1326 0.3014 0.2270 0.3855 0.2052 0.3861 0.3189
8 0.0623 0.1398 0.1771 0.2727 0.2490 0.3306 0.2555 0.4227 0.2522
9 0.0495 2.1018 0.09M 0.0864 0.2292 0.2137 0.6570 u.2681 0.1880
10 0.0833 0.0655 0.0864 0.1953 0,0847 0.1750 0.2486 0.3208 0.2685
11 0.0430 0.0894 U.0676 0.1613 U.1162 0.1759 0.3338 0.1248 0.4437
1? 0.9000 0.uuoo u.1121 0.0544 0.1105 0.0741 0.1884 0.1750 0.234"
13 1.1692 9.2021 0.0108 0.1851 0.0374 0.1349 0.1846 0.1917 0.55!
14 U. 1080 0.1000 0.1000 0.1000 G.1000 0.1000 0.1000 U.1000 0.200¢
15+ 0.1000 0.1400 0.1000 U.11000 0.1000 0.1000 0.1000 0.1000 0.2000
FC 2- 8),U 0.0815 0.1340 U.1389 0.2478 G.2051 0.2271 0.2064 u.279s 0.2431
1966 1967 1968 1969 1970 1971 1972 1973 1974
1 u.nuoo 3.0u00 0.0000 0.0000 0.0076 0.0163 a.00u0 0.0021 0.uN53
r2 0.0810 0.u792 0.1848 U.3412 0.1603 0.3114 0.20/0 U.1632 0.2147
3 0.3780 0.4017 1.2981 0.6564 0.6296 0.5537 0.7738 0.6590 0.7520
4 0.0441 0.5345 0.8245 0.6467 0.4987 0.6802 0.6097 0.5406 0.7753
5 9.2525 N0.2013 U.6146 0.8045 0.3087 0G.5918 0.5256 0.4351 0.4426
¢ v.2112 0.1129 1. (83U 0.3357 0.3768 0.2584 0.5186 0.428%8 0.7377
7 0.2131 0.1443 L.7109 0.0000 G.3249 0.3177 0.1286 0.2640 0.5420
R 0.1498 0,7346 0.5609 0.0952 0.0940 0.2275 0.3234 0.3098 0.5239
9 0.0672 0.2979 V.3421 0.1145 0.0550 0.1724 0.2770 0.8043 0.5190
10 0.0/10 0.0000 u.0969 0.0089 0.1229 00,0920 0.1812 0.2197 0.0402
11 3.0741 0.1961 U.0226 0.1573 0.2405 0.1027 0.0313 0.1532 0.1900
12 0.5571 0.5441 U.0926 G.0025 0.2523 0.2508 0.2586 0.7358 0.1052
13 0.2055 0.8352 G.3324 0.1621 G.0958 0.2293 0.1561 0.1822 0.1049
14 g.2000 0.28300 0.2000 0.2000 U.2000 0.2000 0.20u0 0.2600 0.2600
15+ 0.2y00 0.2000 0.2000 0.2000 0.2000 0.2000 0.2u00 0.2600 0.2600
FC 2- 8),UL 0.1899 0.3155 0.8546 U.4114 0.3419 0.4201 0.4410 0.4001 0.5697
1975 1976 197¢ 1978 1979 1980
1 0.0131 0.ou78 0.0135 0.0016 G.0003 0.0028
2 U.2538 0.0942 U.2398 0.2360 0.2319 0.2200
3 0.5483 0.4493 0.5452 0.5519 0.7250 0.7300
4 0.5395 0.4832 0.5908 0.5789 0.5404 0.6900
5 0.4280 0.5400 U.5601 0.5021 0.4878 0.5000
6 0.3642 U.5658 v.362¢ U.5571 0.3965 G.4700
7 0.2562 0.3752 U.3106 0.6795 0.2876 0.4000
R U.3223 0.4226 0.2940 1.1366 0.4638 0.3600
9 0.3369 0.4090 0.3370 0.2140 0.9131 0.3300
10 U.2827 0.3366 U.2570 0.6860 0.1235 G.3100
11 0.3126 0.5606 0.1053 0.3909 0.3757 0.2600

12 0.2224 0.5431 0.3884 0.2671 0.1895 6.2600
13 0.0489 0.2662 1.3413 0.0425 0.2927 0.2600
14 0.2600 0.2600 0.2600 0.2600 0.2600 0.2600
15+ 0.2600 0.2600 0.2600 0.2600 0.2600 0.2600

FC 2- 8),U 0.3875 2.4186 U.4119 0.6060 0.4476 0.4814

Natural mortality is 0.1 for all years and age groups except for 1963 where it is
0.9 for all age groups,



Table 2,8. North Sea SOLE (Males).
Stock size in numbers ('000) from VPA at 1 January.

Age of first maturity: 3 years

1957 1958 1959 1960 1961 1962 1963 1964 1965
1 66891 51304 234619 28917 54029 16298 18362 271856 58636
2 30540 60526 46422 212292 26165 48888 14747 7465 245978
3 38512 27552 54519 41740 187966 2211¢ 44255 5944 6662
4 28959 32053 22855 45707 32511 152295 17957 16863 4275
5 11794 22997 23704 17307 34426 22064 113318 5537 12851
6 17269 9463 17852 16772 10818 27241 14149 32329 3204
7 26616 14306 6923 13822 9819 6834 19674 4261 21990
8 10846 19819 11652 5486 9252 7080 4205 6515 2621
9 9574 9221 15594 8832 3779 6526 4603 1351 3863
10 2R626 8245 7536 T 12895 7331 2719 47069 970 935
11 1870 25831 6987 6254 9597 6094 2065 1512 637
12 1204 1621 19719 5909 4816 7731 4625 601 1208
12 39 1089 1467 15950 5063 3902 6496 1557 457
14 11 11 805 1313 11993 4413 3085 2196 1163
15+ 3784 31%4 3784 3784 S784 3784 5426 2096 5009
TOTAL 274537 286322 476439 436981 411351 337987 277717 361054 367488
SFAWN. ST, 177106 174493 193397 195772 331157 272800 244608 81733 62874
1966 1967 1968 1969 1970 1971 19¢2 1973 1974
N 1 34269 32836 50028 23606 77093 21494 44986 56087 52705
2 53056 31008 29712 45811 21360 69227 19134 40705 50642
3 200535 44273 25922 22348 29469 16464 45380 14075 31286
4 5868 124341 26809 0404 10489 14207 8564 19148 6589
5 3uz22 5081 65924 10635 3035 5764 6511 4211 10091
4 9108 2124 5759 32261 4305 2017 2886 3483 2466
7 1743 6672 1717 569 208 66 2672 1409 1555 2053
8 14464 1275 5220 763 515 13643 1760 1121 1080
9 1843 11267 553 2699 628 424 9833 1152 744
10 2896 1559 756y 356 2178 537 323 6744 | 466
11 647 2441 1411 6216 319 1743 444 244 4899
12 370 543 2006 1248 4806 227 1423 389 189
13 864 192 285 1655 1126 3379 160 1014 169
14 237 637 75 185 1273 926 2431 124 765
15+ 1516 2332 191 538 2066 2784 2807 2601 1759
TOTAL 330438 266582 22178/ 155294 179527 155507 148549 152655 165904
SPAWN. ST. 243113 202738 141447 85877 81074 64787 84429 55863 62557
1975 1976 1977 1978 1979 1980 1981
1 1R765 55554 63860 17908 3707 70676 *kkrkkdhnk
2 47436 16753 48ULRS 57006 16178 3353 63717
3 36969 53299 13800 34230 40736 11608 2455
4 13346 19332 19225 7239 17836 17852 5002
5 2746 7041 10790 9635 3671 9401 8102
6 5805 1019 3712 5689 5277 2040 5159
7 1067 3687 832 2337 2949 3212 1153
8 1080 747 2293 552 1072 2001 19438
9 579 708 443 1546 160 610 1203
10 490 374 426 286 1129 58 397
11 223 334 242 298 130 903 39
12 3666 147 172 197 182 81 630
2 154 2655 77 106 136 136 57
14 137 133 1841 18 50 92 95
15+ 1690 1626 144¢ 1246 701 1011 70
TOTAL 134213 142015 167243 138292 93916 122974

SPAWN. ST. 68012 71703 55300 63378 74031 49005
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Dgble 2.9. North Sea SOLE (Females).
Mean weight (kg) at age in the catch.

1957 1958 1959 1960 1961 1962 1963 1964 1965
1 0.045 0.045 0.045 0.045 U.C45 0.045 0.045 0.045 U.045
2 0.101 0.101 0.101 u. 101 v.101 0.101 0.1u1 0.101 c.101
3 n.169 0.169 0.169 0.169 0.769 0.169 0.169 0.169 0.169
4 0.236 0.23¢6 0.236 0.236 06.230 0.236 0.236 0.236 0.236
5 0.304 0. 304 0.304 0.304 0.304 0.304 0.304 0.304 0.304
6 N.349 0.349 0.349 0.349 0.349 0.349 0.549 0.349 0.349
7 0.394 0.394 0.39%4 0.394 0.394 0.394 0.3v4 0.394 0.394
8 0.439 0.439 0.439 0.439 0.439 G.439 0.459 0.439 0.439
¢ 0.484 0.484 0.484 0.484 0.484 0.484 0.484 0.484 0.484
10 0.529 9.529 0.52Y 0.529 0.529 0.529 0.529 0.529 0.529
1 0.563 09.563 0.563 0.563 0.563 0.563 0.563 0.563 0.563
12 0.596 0.59¢6 0.596 0.59¢ 0.596 0.596 0.596 0.596 0.596
13 0.624 0.624 0.624 0.624 0.626 0.624 0.624 0.624 0.624
14 0.647 0.647 0,647 0.64¢ 0.647 0.647 0.647 U.647 0.647
15+ 0.086 0.686 D.686 0.686 0.686 0.686 0.086 0.686 0.686
1966 1967 1968 1969 1970 1971 1972 1973 1974
1 0.056 0.056 0.056 U.068 u.068 0,068 0.0r3 0.073 0.070
2 0.129 0.129 0.129 0.146 0.146 0.146 0.163 0.163 0.140
3 0.214 0.214 0.214 U.248 0.248 0.248 0.2¢0 0.270 0.235
A 0.281 0.281 0.2 0.349 0.349 0.349 0.399 0.399 0.360
5 0.549 0,349 0.349 0.422 G.422 0.422 0.495 0.495 0.475
6 0.405 0.405 0.405 0.489 0.489 0.48Y 0.574 0.574 0.560
7 0.450 0.450 0.450 0.546 0.546 0.546 0.641 0.641 0.635
8 0.495 0.495 0.495 0.585 0.585 0.585 0.086 0.686 0G.675
9 0.540 0.540 0.540 0.619 0.619 0.619 0.726 0.726 0.710
10 0.574 0.574 Q.574 0.652 0.652 0.652 0.759 0.759 0.745
11 0.6U2 0.602 0.602 0.686 V. 686 0.686 0.788 U.788 0.770
12 0.650 0.630 0.630 0.709 0.709 0.709 0.310 0.810 0.790
12 0.652 0.652 0.652 0.737¢ 0.73¢ 0.737 0.827 0.827 0.810
16 0,675 0.675 0.674 0.754 0.754 0.754 0.344 0.844 0.820
15+ 0.712 0.112 v.712 0.782 0.782 0.782 0,866 0.R66 0.838
1975 1976 1977 1978 1979 1980
1 n.o070 0.070 0.070 v.o70 0.100 0.140
2 0.140 0.140 0.140 u.140 0.220 0.210
3 0.235 0.235 0.235 U.235 0.340 0.300
4 0,360 0.360 0,360 0.360 0.445 4.400
5 0.475 0.475 0.475 0,475 0.540 0.475
6 0.560 i}.560 0.560 U.560 0.615 0.550
7 0,635 0.635 0.635 0,635 0.680 0.630
R 0.675 0,675 0,675 U,675 0.730 0.700
9 0.710 0.710 0.710 0.710 0.775 0.750
10 0.745 0./745 0,745 0.745 0.820 0.790
11 0.770 0.770 0.770 0.770 0.855 0.830
12 0./90 0.790 0.79U 0.790 0.885 0.850
13 0.810 0.810 0.810 0.810 0.910 0.R70
14 0.820 0.820 0.82U 0.820 0.930 0.880

15+ 0,838 0.838 0.838 0.838 0.980 0.88%



Pable 2.10.

-
DOV D W

NN
PWNADOCINO W AW

15+

1957

0.021
0.072
0.135
0.203
0.270

0.430
0.475
0.520
0.560
0.590
0.620
0.645
0.665
0.705

1975

0.035
0.100

1958

0.021
0.072
0.135
0.203
9.270
0.328
0.370
0.412
0.460
0.508
0.545
0.580
B.607
0,635
0.673

1967

0.029
a.u%0
0.170
0.250
0.315
0.375
0.430
0.475
0.520
0.560C
9.590
0.620
0.645
0.665
0.705

1976

0.035
0.100
0.180
9.295
0.423
2.522
g.600
0.660
0.695
0.730
0.757
0.782
0.810
0.812
0,833

North Sea SOLE (Females).
Mean weight (kg) at age of the stock.

1959

0.021
u.072
6.135
0.203
0.270
0.328
0.370
0.412
0.460
0.508
0.545
0.580
0.607
0.035
0,073

1963

0,029
0.0%0
u.170
0.250
0.315
0.375
0.4350
0.475
0.520
0.560
0.590
0.620
0,645
0.665
d.705

1977

0.035

1960

0.021
u.072
U.135
0.203
v.270
0.3%28
0.370
0.412
0.460
0.508
0.545
0.580
0.607
d.635
n.673

1969

u.032
U.105
U.195
0.297
0.38¢
0.456
0.515
U.565
0.600
0.632
g.670
0.695
0.718
u.742
0.780

1978

0.035
0.1100

0.730

U.R33
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1961

0.021
u.072
0.13>
0.203
0.274
0.328
0.370
0.412
0.460
U.508
0.545
G.580
0.607
0.635
U.673

1970

0.032
0.105
G.195
0.297
0.38¢
0.456
0.515
0.56>
0.600
0.632
0.670
0.695
0.718
0.742
0.780

1962

0.021
0.072
0.135
0,203
0.270
0.328
0.370
0.412
0.460
0.508
0.545
0.580
0.607
0.635
0.673

0.780

0.370

0.460
0.5U8
0.545
0.580
0.607
0.635
0.673

1972

0.040
0.117
0.215
0.340
0.450
0.535
0.610
0.670
0.705
0.742
0.7¢2
0.800
0.817
0.835
0.860

0.607

0.673

1973

0.040

0.860

0.460
0.508

0.673

1974

0.035
0.100
0.180
0.295
0.423
0.522
0.600
0.660
0.695
0.730
0.757
0.782
0.800
0.812
0.833



Table 2,11,
1957
1 0
2 1199
3 5925
4 724R
5 1624
6 1192
7 2260
8 573
9 263
10 1801
T 50
12 7
13 19
14 49
15+ 556
TOTAL 22836
1966
1 0
2 9470
3 74396
4 358
5 402
6 1232
7 464
8 3981
9 435
10 447
1 211
12 339
13 56
14 62
15+ 136
TOTAL 91989
1975
1 51
2 14391
3 152v2
4 6153
5 1083
6 2014
7 400
R 467
9 229
10 100
1M 176
12 1307
13 21
14 62
15+ 644
TOTAL 42390

1967

2750
17282
56301

1497

418

1510

3062
475
506
139
418

518

R5219

1976

405
1594
10817
8116
3075
751
1480
461
[
275
170
141
1563

668

30000

North Sea SOLE (Females).
Input catch in numbers {'000) for VPA.

1968

0
4624
13898
10876
21188
2536
1283
2551
529
1371
259
558
275
327
801

61076

528

41260

1960

9148
9983
11560
4675
3875
2621
633
475
995
500
278
1272
b
556

46415

1969

265
15812
10086

2174
5083
13408

243

115

537

193

1544

154

291

250

48257

1961

3158
38629
19004

6603

3436

2434

1504

730
508
634
536
427
995
556

78954

1962

1729
4053
33036
R4 77
4651
2230
2224
1083
250
516
419
559

556

59906

1963

0
537
6582
5949
24975
5632
3856
1580
1864
668
331
140
1210
170
556

53840

1964

71
119
1457
4721
1934
R626
1753
796
470
544
283
85
177
168
315

21519



Table 2,12, North Sea SOLE (Females).

—SOoOCeINOVNHSWN S

gy

12

FC 2= B),U

-
FEUWN 2OV NV W

-
v

FC 2- 8),u

NN
NSDOINONS WY

13
14
15+

FC 2- 8),U

Fishing mortalities from VPA.

1957

0.0000
0.0247
0.1078
0.2682
0.1416
0.0717
0.1247
U.0652
0.0859
0.0839
0.nens
0.2135
0.0257
0.1000
0.1000

U.11438

1966

0.0000
0.1810
0.4005
0.0538
0.1098
0.1344
0.2242
0.2012
0.2132
0.1029
0.1615
2.1198
0.0906
0,1000
0.1000

U.1864

1975

0.0024
0.3386
0.5126
0.6012
0.4682
0.3656
0.2903
U.3428
0.2880
0.1276
0.2854
0.2643
0.1163
0.2000
0.2000

0.4170

1958

0.0000
0.0236
0.1653
0.1496
0.2Uu52
U.1450
0.U864
g.u790
0.0858
0.UB61
0.1U06
0.0914
0.1352
J.1000
0.7006

0.1220

1967

.9n00
0.1085
0.5092
0.5302
0.2945
J.1431

0.2165
0.1594
0.2100
0.337¢6
0.1457
0.1366

0.2000
0.2000

0.2802

1976

0.uué5
0.0854
0.4073
0.4989
0.6075
0.6108
0.4435
0.5588
0.5601
0.5831
0.2947

0.3000

0.4589

1959

D.0000
U.0496
0.1513
0.3206
0.1518
U.2661
0.0982
U. 0530
u.1161
0.1009
0.10680
u.0723
0.71538
u.100U
0.1000

U.1558

1968

0. 000V
0.1752
1.0090
U.0188
U.3443
1.0146
0.7326
U.5978
0.5268
0.1230
0.2772
U.2119
0.3847
U.2000
u.2000

U.6418

1977

0.0162
u.3110
U.6743
0.6297
0.4769
U.617¢
0.2532
U.3595
0.4424
U.350¢
0.3292
U.2184
u.2572
0.300u
0.3000

U, 4460

1960

0.0000
0.0335
0.1551
0.2324
0.2286
0.1459
0.2751
0.1077
0.0471
0.1009
0.1004
u.1801
0.1044
0.1000
0.1000

0.1683

1969

0.0100
0.352R
0.06158
0.3608
0.5845
0.3389
u.2075
U.1138
0.2119
0.3287
0.1777
0.235¢
0.1463
u.2000
0.2000

0.5678

1978

0.10001
0.2589
0.5505
0.5385
0.3970
0.3712
0.4031
0.5569
0.2795
0.2093
0.5388
0.4962
0.2108
0.3000
0.3000

0.4394
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1961

0.u000
v.u916
u.i721
U.4340
G.1806
0.2458
0.1155
0.2243
0.1564
0.U586
o.u777
0.1337
0.4071
0.1000
0.1000

0.2091

1970

0.0087
0.1871
0.0368
0.6198
0.2618
U.342¢
0.3018
0.1939
0.U671
0.2647
0.1804
0.2415
0.1770
0.2000
0.2000

0.5634

1979

0.0019
0.2810
U.6722
U.6178
0.5492
0.3306
0.3185
0.5144
0.7340
0.3086
0.6523
0.r031
1.0610
0.3000
0.3000

0.4691

1962

0.0000
0.0274
0.1462
0.1965
u.3122
0.1674
U.2286
G.1319
U, 2233
0.0663
0.0702
U.0608
0.1801
0.1000
0.1000

0.1729

1971

0.0118
0.3676
0.5145
U.5R80
0.3958
0.2052
u.2828
0.2385
0.1180
0.0665
0.1664
G.0000
0.2411
0.2000
0.2000

0.3703

1980

0.0057
0.2200
0.6700
0.6200
0.5000
U.4300
0.3700
0.3700
0.3700
0.3700
0.3700
0.3700
0.3700
0.3700
0.3700

0.4543

Natural mortelity is 0.1 for all years and age groups except for 1963 where it is

0.9 for all age groups.

1963

0.0v00
0.0453
0.1820
0.4420
0.2905
0.4515
0.2699
0.3253
0.2056
0.2766
0.1545
0.0296
0.3314
0.10u0
0.1000

0.28¢5

1972

0.0000
0.0387
0.6298
0.4963
0.5247
0.3145
0.1296
0.2538
0.2401
0.0859
0.0396
0.1862
0.0887
n.2000
0.2000

0.3411

1964

0.0002
0.0129
0.2414
0.2834
0.3814
u.2322
0.3905
0.1177
0.2222
0.1223
0.2669
0.0768
u.0724
0.1000
0.1000

0.2371

1973

0.0105
0.2159
0.5889
U.5647
0.0310
0.3819
0.44170
0.3652
0,4852
0.2185
0.5030
0.2427
0.2896
0.2000
0.2000

0.4555

1965

0.u000
0.1020
0.0954
0.1213
0.1846
0.5883
0.2126
0.2808
0.1318
0.0887
0.1309
0.1563
0.2914
0.1000
0.1000

0.1979

1974

0.0074
0.2174
0.6129
0.6555
0.5647
0.5809
0.2786
0.1872
0.2267
0.2335
0.1766
0.2045
0.0105
0.2000
0.2000

0.3853
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Table 2,13, North Sea SOLE (Females).
Stock size in numbers (!000) from VPA at 1 January.

Age at first maturitys 3 years

1957 1958 1959 1960 1961 1962 1963 1964 1965
1 94002 93614 322168 41866 74291 20263 24019 319430 66334
2 51607 835057 84705 291510 37882 67222 18335 9765 288964
3 60898 45610 75166 12937 255073 3127« 59181 7124 8723
4 32305 49474 34982 58462 50510 194312 24459 20057 5064
H 12913 22355 38548 22970 41928 33133 144460 6389 15670
6 18092 10141 16475 29967 16538 31669 21940 43665 3948
7 20239 15237 (938 11624 23435 11703 24239 5679 31323
8 9539 16167 12646 6511 7851 18893 8426 7524 3477
9 3356 8URT 13516 10852 5290 5676 14982 2474 6052
i0 23504 2787 6716 10890 9367 4093 4108 4959 1793
11 890 19556 2314 5493 8908 7993 3466 1267 3971
12 420 753 16001 1770 4496 7458 6742 1207 878
12 /88 307 626 13468 1337 3559 6350 2661 1012
14 541 695 243 LBS 10978 305 2689 1854 2240
15+ 6135 6135 6135 6135 6135 6135 8796 3475 3762
TOTAL 335289 375979 638177 584740 560025 4464191 372185 437531 441270
SPAWN. ST. 189620 197309 231305 251365 4417852 356705 329831 108336 85912
1966 1967 1968 1969 1970 1971 1972 1973 1974
1 31033 33375 53797 27918 78710 16512 44027 61207 58457
2 60021 28080 30199 486/8 25049y 70603 14765 39837 54802
3 236114 45319 22795 22934 3y951 18767 44232 12853 29045
4 7174 143140 24643 7520 11210 14814 10151 21320 60454
5 4059 6151 76219 12009 4743 5458 7445 5591 10967
6 10284 3291 41466 4BRTY 60506 3303 3324 3987 2692
7 2423 8135 2580 1360 31513 3890 2434 2196 2462
R 22914 1/52 5928 1122 1000 21086 2653 1935 1279
9 2376 16955 1352 2950 906 745 15031 1862 1215
10 4800 1737 12435 722 2160 167 599 10698 1037
11 1484 3918 1121 9949 470 1500 649 4938 779
12 3152 1143 3065 769 7538 355 1149 565 272
13 679 2530 902 2243 550 5356 322 863 401
14 684 561 1892 556 1754 41¢ 3808 266 585
154+ 1501 2998 4636 1482 4954 3351 2373 5324 4317
TOTAL 5RB69S 299084 245710 189089 207522 166924 152962 169002 181765
SPAWN. ST, 297644 237630 161714 112493 103803 79809 94170 67958 68506
1975 1976 1977 1978 1979 1980 1981
1 22657 65585 72379 23583 3814 R1L1Bakhkhkthnk
2 52504 20452 58959 64437 21338 3444 73252
3 39899 33863 16991 39088 45006 14576 2501
4 14239 21623 20390 7834 20396 20792 6749
5 3032 1062 113880 9R29 4137 9950 10120
6 6891 1718 3481 6673 5979 2161 5461
7 1664 43286 844 2074 4165 3887 1272
8 1686 1126 2512 593 1254 2761 2430
9 959 1083 583 1587 30/ 678 1013
10 877 651 560 339 1086 133 424
11 743 698 329 357 249 722 83
12 5900 505 470 214 188 17 451
13 201 4098 224 342 118 84 (3
14 359 162 2228 226 251 37 53
15+ 3727 2702 2135 2180 2050 1253 806
TOTAL 155338 165655 194065 159354 110338 141996

SPAWN, ST. RO177 79618 62728 (1335 8518¢ 57133
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Table 2,14 North Sea SOLE, Sum of Product discrepancies of the catch

(the stock biomasses in Figure 2.5 A. and Table 2.17 are

corrected for these discrepancies)

Year SOP Males S0P Females S0P IFVIZ;:;S(A) Igg‘jcliﬁa%m iggcr%
1957 2858.,14 6463.68 9321.82 12.067 1.29
1958 4149.41 7407.83 11557.24 14.287 1.24
1959 4407.15 ©9941.69 14348.84 13.8%2 .96
1960 7348.53 11719.63 19118.16 18.629 .97
1961 6956.58 18714.21 25672.79 23.954 .93
1962 8421.05 16705.06 25126.11 26.877 1.07
1963 7291.33 17037.44 24328.77 26.162 1.08
1964 3676.26 7174.62 10850.88 11.342 1.05
1965 4696.75 7925.85 12622.6 17.043 1.35
1966 9668.13 21068.89 30737.02 31.825 1.04
1967 12286.03 24391.83 36677.86 33.509 91
1968 15101.18 19439.02 32540.20 33.179 1.02
1969 8584.71 16309.77 24894.48 27.560 1.11
1970 6775.57 13911.11 20686.68 19.686 .95
1971 7322.68 12568.40 19691.08 23.654 1.19
1972 9205.94 12796.56 22009.50 21.093 .96
1973 6442.20 12297.30 18739.50 19.312 1.03
1974 7223.53 9989.63 17213.16 17.898 1.04
1975 6643.39 12051.16 18694.55 20.763 1.11
1976 5993.79 11462.44 17462.2% 17.326 <99
1977 6356.98 11968.57 18325.55 18.012 .98
1978 7096.62 10977.06 18073. 68 20.282 1.12
1979 8230.92 16388.42 24619.34 22.473 .91
1980 5505.15 10126.12 15631.27 15.827 1.01
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Table 2,15 North Sea Sole, spawning stock biomass at 1 January

from VPA corrected for SOP discrepancies

Year Males Females Total
1957 42 587 70 667 113 254
1958 42 165 72 975 115 140
1959 34 476 63 399 97 875
1960 35 579 69 657 105 235
1961 44 551 94 045 138 596
1962 47 639 101 957 149 596
1963 45 989 105 682 151 671
1964 16 379 38 284 54 663
1965 17171 42 053 59 223
1966 33 123 70 406 103 529
1967 29 771 61 806 91 577
1968 26 213 55 959 82 172
1969 23 743 52 815 76 558
1970 18 841 41 589 60 430
1971 19 747 41 112 60 859
1972 20 433 37 729 58 162
1973 16 018 33 882 49 899
1974 14 632 28 704 43 336
1975 15 847 31 554 47 401
1976 15 025 27 250 42 275
1977 12 718 22 904 35 622
1978 14 713 25 431 40 144
1979 14 304 30 781 45 085
1980 12 072 22 713 34 784




Table 2.16 North Sea SOLE, input data for catch prognosis and yield

Males Females
Stock at Catch Stock iy Stock at Catch Stock F
Age 1-1-81 weight weight at age 1-1-81 weight weight at age
_(x 103) (x 10%)

1 46 709% .135 .035 .0028 54 675% .140 .040 .0057
2 63 717X % .170 .100 .22 73 252% % .210 .120 .22
3 2 435 .205 .150 .73 2 501 .300 .230 .67
4 5 062 .245 .225 .69 6 749 400 340 .62
5 8 102 .285 .265 .50 10 120 475 435 50
6 5.159 .315 300 A7 5 461 .550 500 .43
7 1.153 .345 .340 .40 1 272 .630 .590 .37
8 1 948 375 360 .36 2 430 .700 .675 .37
9 1 263 .405 -390 .33 1713 -750 -720 <37
10 397 -430 415 .31 424 -790 -770 .37
11 39 445 440 .26 83 .830 .810 .37
12 630 460 455 .26 451 .850 .840 .37
13 57 475 470 .26 73 .870 .865 .37
14 95 .490 .485 .26 53 .880 .820 .37
15t 770 .500 500 .26 806 .885 .885 .37

® average mean (GM) recruitment 1957-77
"Pridens" estimate year class 1979(mean) lower limit 48908 x 10% d
upper limit 75541 x 10° &

® X

57327 x 100 ¢
88422 x 103 ¢
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Table 2.17 North Sea SOLE, results of the prognosis, corrected for SOP discrepancies *

Catch tommes x 105

Spawning stock biomass tomnes x 103

. Lower 1979 Upper 1979 Lower 1979 Upper 1979

Year F estimate Mean estimate Year estimate Mean estimate
1980 F80 15.827 1981 23,151

1981 F80 12.93%9 14.053 15.041 1982 30.050 34.355 38.215
1982| 0 x Fgo 0 0 0 1983 51.464 57.269 62 .456
1982| .2 Fgo 4.373 5.110 5.739 1983 46.949 52.002 56.522
1982 .4 8.365 9.689 10.867 1983 42.904 47.301 51.237
1982 .6 11.935 13.797 15.454 1983 39.268 43,009 46.528
1982 .8 15.159 17.489 19.565 1983 36.001 39.337 42.324
1982 1.0 18.070 20.812 23.253 1983 33.060 35.964 38.567
19821 1.2 20.709 23.809 26.569 1983 30.408 32.937 35.205
1982| 1.4 23.101 26.514 29.554 1983 28.013 30.215 32,191
1982) 1.6 25.275 28,961 32,245 1983 25.847 27.764 29.485
1982| 1.8 27.253 31.178 34.676 1983 23.884 25.554 27,053
1982t 2.0 29.057 33.191 36.875 1983 22.103 23.557 24.863

= SOP corrections + 1%
# Options for 1979 year class from "Tridens" survey with lower and upper limit

- ov -



Table 3.1

North Sea PLAICE.
Nominal catch (tonnes) in Sub-area IV, 1969-1980 (data for 1969~1979 broken down by
countries are from Bulletin Statistique

1970

1971

Country 1969 1972 1973 1974 1975 1976 1977 1978 1979 1980%
Belgium 4 476 4 360 5 073 5 531 6 133 6 202 6 154 4 574 6 547 6 036 7 687 7 006
Denmark 35 227 | 32 807| 22 278 | 24 494 | 23 266| 19 814 22 731| 25 612 | 20 900| 21 285 27 497 | 25 879
Faroe Islands - - - - 1 - 1 - 1 - - -
France 1330 1406| 1380 1062| 1355 519 536 497 598 750 856 711
Germany, .

Fed.Rep. 5 071 5 519 3 296 4 318 5 451 3 233 4 040 3 654 5 423 4 674 4 315 4 550
Netherlands | 39 420| 46 080| 44 502 | 52 048] 57 948| 54 438| 51 293| 46 457 | 42 307| 28 219 38 295| 39 782
Norway 26 22 18 19 15 13 13 20 16 13 13 13
Poland - - - - 1 - 153 40 - - - -
Sweden®) 772 608 588 626 432 431 35 28 - - 7 6
TK (England)

and Wales 30 349 | 34 839| 32 576 | 31 642| 30 400| 23 854| 20 290| 23 789 | 27 623| 27 862| 25 825| 18 687
UK (Scotland)] 4 981| 4 703| 4 210 3 410) 4 815{ 4 002| 3 266| 3 310 3622 3877 4126) 4 336
USSR - - - - 397 9| - - - - - -
Total 12) 652 | 130 344 | 113 921 | 123 150 | 130 214 | 112 545| 108 512| 107 961 | 107 037| 92 716| 108 621 | 100 970
Unreporte

1andingsb§ 5000 | 11 384 21 150 36 705| 38 023
Grand Total 112 981 | 118 421| 113 866 145 326 | 138 993

#) Preliminary
a) 1969-74 includes Division IITa
b) Estimated by the Working Group
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Table 3.2.
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North Sea PLAICE (Males).

Fishing mortalities from VPA (M = 0.1).

Table 3.3.
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Table 3.4, North Sea PLAICE (Males).
Stock size in numbers ('000) from VPA at 1 Jamuary.

19061 1v61 1962 19635 1964 1908 19006 190¢ 1968
1 265801 212258 TIUTRY 102943 So19Nl 155197 1513551 132752 112219
2 228529 260561 1v2u5y 154529 150485 5U842Y 141428 1569250 120119
3 179304 203716 210070 171028 134 /10 1363497 452984 143267 119963
3 R10U3 125540 16012¢ 100603 15894 ¢ 986171 98224 5al575 Y4725
5 3RU00 L2475 o219 TubbI7 85362 84077 S0024 55646 224245
[ %1508 24613 29052 58197 Ay (98 5¢8¢35 46996 311409 22126
T 1hobl 17132 15625 143569 10591 23840 17549 293006 12451
R 1503 RS32 165262 j624 6559 1263 14443 2311 14795
A 7389 459y HoRS o312 5178 36RU 6124 9533 5167
1 L5510 6277 246y 3488 419U 3522 2209 3405 58 66
11 1508 2585 Lo7? 16707 2322 3129 2119 1266 2558
12 1UrR 1u34 1868 3834 1038 1676 1/u9 1572 995
13 523 853 512 R3Yy 3426 o9 1266 1023 1346
14 47 vu 564 256 569 2916 455 R53 Tu6
15+ R} Y 232 1555 3027 2716 4343 2385 1730
TOTAL 361266 897061 RY1004 853524 1171544 TurInug 996883 Y6165 IETOAN]
SEAWN. ST 295425 6356113 (eune( 081582 oliyess y17812 R6 5552 1r3312 624(93%
1969 1L 1971 1972 1973 1974 19¢5 1976 1977
1 1545Tué 1rob53 1hu232 120416 425060 200609 195546 154918 262054
? 101541 140077 158529 15552y 115355 294294 250409 164014 135069
K 101801 Rii8z 114164 125324 1088014 Y1185 25690U6 2us921 139237
& R841 67004 ARG 54 (7275 242y bL6YY 52338 1¢5552 137087
5 &0621 59554 31226 28772 L(2R5 59882 24446 32467 81238
2 1353512 35979 28418 149K 10505 22724 17198 11340 11533
K 11881 12935 15322 15910 g0 v576 12543 §506 sS20u
» 7919 oyve M} Kb 8740 5295 5059 7402 4155
9 DUIR 5351 41104 17885 4211 4759 2988 3282 4470
10 3re0 43529 5740 2330 10761 2141 2595 1352 1810
11 001 2558 2594 2211 T0¢ 5670 v83 152¢ 540
12 1783 2521 1015 1607 1245 764 29uL6 639 R34
12 ER V64 1653 1106 158 160 457 1784 462
14 029 329 HR1 1054 ans 424 324 262 1070
15+ 1159 994 1426 1429 1439 891 (59 752 /98
TUTAL 074h (2 095814 >v3313% 50?437 7470621 819733 R23Y55 115669 785918
SKAWH. ST, 519368 4(9551 4435084 450421 41596¢ 542053 6306140 024761 523384
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1 553973 198903 SH2507 vkt hhhttuk
2 235404 319470 rrvere Suv4SU
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6 42/(13 39532 20756 12710
7 bol2 17515 1455 9410
£ 2569 2704 0321 71130
¢ 2057 1123 1143 3202
1w 2047 1168 324 592
11 Tub2 1639 563 165
1e 187 672 99u 253
13 bk R2 ED 590
14 269 341 25 186
15+ 1203 969 o224 421
TOTAL 2111558 375352 96544 ¢

SHAWH. ST. 556585 o7uhi4R 02Uv4U



Table 3.5.
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North Sea PLAICE (Females).
Fishing mortalities from VPA M= 0.1).
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i1.5657
U, 27 44
U, 4847
v.4328
U.5160

U.524u

0.32R4
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1964

L. Ul
G070
U.1924
G.2319
L.2601
G.2117
u.2238
U100
u.1694
U.1801
u.2239
b.1372
G.2340
L. 1480
w129
Ga2ny
H. 2000

U, 1854

1973

[V Viirag
0.129
b.5852
U.503Y
U.4043
C.3303
0.2662
L3487
u.»221
G.2801
£.464606
G.3165
L.2973
G.4032
L.5600
UL.35%u
u. 3500

0.3522

1965

[ HTTHT)
U195
U206
Ua26R0
. 2049
L.25R7
U.2u32
b.2303
va1271
G.2250
L. 20Uy
L.2723
U.2115
C.273y
(.1953
u.2000
. 20ul

U. 1941

1974

U N34
L.nasy
G.b326
L.bb7Y
.4268
0.3330
U.3133
L.2785
1.2356
U. 5437
L.3U98
L.5199
U.3931
G.3010
0.2842
L. 3500
u.350u

U.3539

1706

0. uuul
n.u3i6
B.1217
J.2956
.21464
i).1543
D.2urh
01487
0,2258
VL1138
0.2416
0.2506
0.2559
9.2u67
0.2623
. 2000
. 2uu0

01719

1975

a.uN18
2.0995
0.24 (3
0.69un
0.6918
2.5318
0.4ru7
0.4003
0. 6825
D.6124
.5107
0.4080
1.6217
D.5799
U.5400
0.6100
N.4100

0.4147

1967

u. 0y
u.214
U773
u.l92”
U. 3338
U.2570
U.1851
0.1368
V.2147
U.1916
U.1245
u.1R6N
0.25%6
U.2362
0. 1749
u.2000
0. 2hu

u.19m

1976

u. 083
U.1165
V.2611
U, 4247
u.3917
U. 3943
V.4775
U.3684
U.4?55
U.4676
U.4742
U.5560
u.rtgn
U.4293
U.4366
H.3760
u.idr0u

U.3697

1908

}.uny
0.ub96
0.1906
G.2212
0.2097
0.1961
0.1589
0.1595
0.u992
N.1600
0.1433
0.1146
0,1715
0.2285
0.2074
0.2400C
v, 2uuu

0.1605

1977

0.u054
0.2606
U.2967
0.5398
N.5720
0.3207
L2742
U.3123
0.2715
N.299”
U.2932
0.35614
U. 5347
0.2822
0.5768
fi.3100
0.5100

0.3053



Table 3.7. North Sea PLAICE (Females).
Stock size in numbers ('000) from VPA at 1 January.

17200

1 252847

2 235062R

3 T9959R

4 1u50659

5 47142

[3 S5/096

7 39278

2 3199%
k4 I
1 19551
11 14607
& 11e23

i YA NS
14 5045
15 2104
1¢ 1149
1+ 2153
TOTAL 1052141
Shawte St 360067
1yoy

1 166051

2 1229517

z 131413

4 112026

5 77606

3 211620

7 32051

P 23247

9 32041
IS 22ven
11 17592
12 2007
12 11447
T 3197
15 S1u6
16 2014
10+ FRAA
TUTAL 975786
SHAWN,. ST. 554891
19¢R

1 284364

2 2046

3 R5349

4 76178

5 74243

¢ 51911

7 11357

» U6

Y 6919
1o 6631
11 2992
12 23u0
13 1993
14 49
15 Lol R
16 4uB
I+ 2892

TOTAL 828657
SEAwM. ST. 258198

1761

21o1s
234214
2 Joy iR
141564
7a0ye
600
41451
23562
2HATT
146067
14191
11z2¢
7001
5058
2079
147¢
1Y85

15001y
413888

17t

2158664
159875
M52
94290
149546
Srae
151178
24439
22623
24555
18¢34
12729
0413
3513
254
2159
S8u%,

962061
514891

1979

135540
25¢/u12
150078
52926
LETRY
42871
34830
256
LN
4581
4u97
1831
1574
1251
333
s10¢
2353

818556
210121

1962 1965
Yot 180420
T8ruse 15943y
210425 To80060
Toue3y 1596419

Y5115 1THAR 44
57998 53759
28064 41152
5109y 20119
2190 21669
1¥154 154356
1Thuhy 14431
11265 Rk

B4RS LR

5568 62 B¢

3488 3936

TRYS 26359

1291 3710

1050286 JY5581
hho02U He9650

1671 1972
151249 12155y
TR>714 136407
127669 14¢541

o7l y1520
5849/ 45628
5172y 42017
38866 350055
15892 28501
13190 818 5%
17867 15417
1806%¢ 15815
15551 14670

vhae 12612

SURY 1204

018 4009

2002 5645

BURS 1595¢
GR&L03 816459
421902 410961

1980 1931

CBTULRG ek ek khh btk
To/135 28ub4u
2U4%40 124187

854406 131199
2630u 40R94
219015 14305
21511 12525
17848 12733
4L6Y 172y

3531 2395

2409 2062

244¢ 1432

94U 1415
8¢ 542
605 450

244 262

2269 1494
B(266Y
19Ut
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1964

L2419
168685
138818
1540655
Y&U54
15531
Sobud
2ut31
14110
15754
Tuysé
Tushs
24637
6ot
4602
2923
Tu2iy

L50535
450605

1973

cBAT1hs
149255
111182
TUY SR
02822
29116
20684
22689
14664 ¢
55593
/59¢
K10y
92¢
4k 62
59135
2501
6851

“72454
364873

1965

1210
S530U6%
137145
104521
96620
oRaul
553006
26546
2518y
183U
11900
1925
B159
1891
5155
3663

12090

1271651
439254

1974

223”9U
2504106
80883
R 444
599u2
37934
18954
19194
14486
7862
LRO1%
426y
5346
5328
5331
2516
5113

8598006
292677

1706

101242
162156
475077
Tulr26
7louY
(1e28
LITR2
4u842
19U78
2uu 2
7856
5321
S401
59¢5
2007
3857
Y454

1224442
415397

1975

155/50
201892
22207
51019
38094
35019
24590
12524
13146
93¢0
4131
25253
2297
3265
3o08
3630
58U4

312085
232586

1967

ToR673
154946
141306
581077
07955
52292
55234
55137
39906
15773
16208
55A83
6175
M
438%
1864
106935

11510645
085119

19796

136413
140655
165379
156918
23281
21464
18617
15359
754¥%
6011
5615
2229
15133
1116
1654
1R70
5230

729541
2B7094

1968

135859
152622
13¢234
1urug2
284349
44036
36593
41532
27729
22562
1290
12949
4194
4314
2739
3534
58131

1035549
6uy833

1977

225066
122409
115272
115251
92841
17297
15093
1uUb49
4615
4463
54U8
3161
1157
07068
657
9267
5629

741503
282757
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Table 3.8 North Sea PLAICE
Weight and age data for 1979 and 1980

‘Male Female

Catch Stock Catch Stock
 hge 1979 1980 1979 1980 | Age| 1979 1980 1979 1980
1 .201 .239 .182 .130 1 .179 .230 .139 .100
2 .267 .281 277 214 2 .298 .290 .235 .233
3 .315 .326 .306 .305 3 .388 .369 .307 .310
4 <342 364 339 .360 4 442 457 367 441
5 383 427 .367 440 5 524 538 423 565
6 .408 470 .406 469 6 .581 L647 495 .612
7 432 A72 .435 470 7 .658 644 =559 .690
8 .504 .498 467 .488 8 .797 727 617 <717
9 .524 530 .488 536 | 9 .889 .861 .682 .852
10 .566 .596 .532 .690 | 10 <943 .876 .T54 1.028
11 504 575 .548 536 | 11 LO1L7 1.055 .809 1.076
12 .530 .540 <559 526 | 12 | 1.030 .980 .876 .932
13 635 507 .570 673 | 13 | 1.123 1.187 .949 1.230
14 .544 733 .587 .715 | 14 | 1.102 1.%27 | 1.018 1.224
157 | 595 | .644 | .673 | .668| 15 | 1.072 | 1.356 | 1.070 | 1.347
16 | 1.283 1.301 | 1.097 1.449
17+t 1.128 1.409 | 1.044 1.371

Units are kilogramme, fresh weight
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Table 3.9 North Sea PLAICE
SOP check (males and females)

Ratio
Year Nominal catch S0P nom. catch/sop
1960 87 493 85 791 102.0
1961 89 543 89 476 100.1
1962 87 943 116 789 75.3
1963 107 556 141 805 75.8
1964 109 987 116 191 94.7
1965 96 712 112 328 86.1
1966 100 129 111 927 89.5
1967 108 945 146 320 T4.5
1968 111 934 124 718 89.7
1969 121 652 123 124 98.8
1970 130 344 142 996 91.2
1971 113 921 101 298 112.5
1972 123 150 130 227 94.6
1973 130 214 136 499 95.4
1974 112 545 116 517 96.6
1975 108 512 123 846 87.6
1976 112 981 141 997 79.6
1977 118 421 119 465 99.1
1978 113 866 121 851 93.4
1979 144 582 131 664 109.8
1980 138 992 136 671 101.7




Table 3.10 North Sea PLAICE
English catch per effort and estimated total effort 1960-1980

English Motor Trawl Estimated Total Effort¥
cpuel
Total catch Index 1 Index 2

Year (tonnes) Jan.-March Aug.-Nov, (Jan.-March) (Aug.~Nov.)
1960 84 493 5.23 3.20 16.7 27.3
1961 89 543 4.39 3.13 20.4 28.6
1962 87 943 4,02 3.67 21.9 24.0
1963 107 556 6.15 4,51 17.5 23.8
1964 109 987 6.56 4.49 16.8 24.5
1965 96 712 4.89 4.35 19.8 22.2
1966 100 129 T.67 5.19 13.1 19.3
1967 108 245 6.71 6.25 16.2 17.4
1968 111 934 6.07 5.14 18.4 21.8
1969 121 652 6.92 4.66 17.6 26.1
1970 130 344 6.26 4.99 20.8 26.1
1971 113 921 T.81 4.05 14.6 28.1
1972 123 150 5.73 3.88 21.5 31.7
1973 130 214 6.08 3.63 21.4 35.9
1974 112 545 3.86 2.80 29.2 40.2
1975 108 512 %.55 2.85 30.6 38.1
1976 112 981 3.24 3.43 34.9 3249
1977 118 421 3.75 3.35 31.6 35.3
1978 113 866 4.56 3.85 25.0 29.6
1979 144 582 4.93 3.82 29.3 37.8
1980 138 992 4.37 2.97 31.8 46.8

1) Tormes / (100 hours x BHP)
x) (Total catch + tonnes/100 houw.s x BHAP) x 1000

_Og_



Table 3.11 North Sea PLAICE
Various indices of catch per unit effort

English Motor Trawl. Mean 1lst Q,ua:rtezl)

White P Transition Southern Belgium Netherlandg
Year Bank Buoys | area Flauboré | Bight beam trawl?) beam trawl’)
1960 12.6 10.9 10.1 7.1 6.3
1961 10.7 10.5 8.3 3.1 4.6
1962 9.2 9.1 7.1 4.9 4.9
1963 14.1 10.5 6.6 5.5 4.5
1964 13.8 14.4 7.9 8.2 5.2
1965 11.5 10.9 8.8 9.9 4.7
1966 14.9 12.0 9.1 6.3 2.0
1967 13.7 11.3 11.1 7.7 3.4
1968 9.3 10.7 11.2 6.3 3.4
1969 12,7 (46.9) 10.1 6.5 6.0
1970 17.0 -17.0 13.5 4.4 2.9 5.0
1971 16.1 16.2 10.9 5.6 1.5 6.3 4.07
1972 15.5 14.4 11.1 3.2 2.2 6.4 4.74
1973 15.5 11.8 8.7 2.6 0.9 7.5 4.47
1974 12.2 8.4 6.2 2.4 2.4 7.2 4.06
1975 8.9 5.8 5.1 2.6 1.9 5.1 3.59
1976 9.0 11.0 6.0 1.4 2.7 4.0 3.68
1977 14.8 12.2 2.1 2.0 0.4 5.1 4.15
1978 13.3 15.5 11.1 1.3 1.9 4.7 4.51
1979 12.7 12.2 10.3 1.8 4.5 5.3 6.32
1980 12.9 13.3 10.9 0.6 1.1 5.5 5.82

1) (Tonnes/(100 hours x BHP)) x 1000
2) (Xe/(100 hours x BHP)) x 100
3) Total Netherlands catch + corrected beam trawl hours Tonmes/(100 hours x fishing power)

- ‘[g..




Table 3.12 North Sea PLAICE

Output from separarable VPA analysis

Male Female
P=0.2 F.bf—'o.5 F~t=0.7 . P4=2.0 Fy=0.3 F+ = 0.5 Fy = 0.5

Trend in mean Fo_jQ 5=0.5 | 5=1.0 5=0.5 ] 5=1.0 | 5=0.5 §=I.0 | 5=0.5 S=1.0 | 5=0.5 ] 5=1.0| 5=0.5} S=1.0] S=0.8

1970 568} .569 .568 .576 566 577 .558 577 .236]  .243 .240 .248
1971 .498| .500 .505 .500 .504 .513 .499 514 L2250 227 .230 .233 .223
1972 L5611 .564 .579 .583% .580 .586 .578 .591 419 .420 -433 -435 .418
1973 .516] .521 .546 .549 2551 554 .553 .562 406] 407 427 .428 412
1974 5761 .585 .634 .636 .644 .646 .657 .663 3761 .377 <404 -403 .390
1975 496|  .509 579 .580 .596 .596 622 .623 4671 471 .519 .518 .503
1976 .525] .543 .666 669 .T01 699 .758 .753 4331 .441 .506 .507 .495
1977 417 434 =595 .598 .646 .645 144 .734 «305] .311 377 <377 -372
1978 .3331  .346 .548 .550 .624 .619 =795 =773 2295,  .297 387 =384 -384
1979 3421 350 .681 .683% . 840 .835 1.340] 1.296 412 .413 .596 .592 .552
1980 .200| .200 .500 <500 .700 .700 2,000 2.000 2300, .300 .500 .500 .500

Bxploitation Pattern

Age 1 .009] .009 .009 .009 .009 .009 .009 .010, .009 .010 .010 .010
2 .138f .135 .160 2159 .168 .167 .190 .189 2700 .266 .282 .279 »306
3 4781  .470 .511 .507 .522 .518 +549 546 .T701 763 <779 TT74 693
4 .805| .797 .824 .820 .830 .827 .844 .842 1.000| 1.000) 1.000| 1.000} 1.000
5 1.000] 1.000 1.000} 1.000 1.000§ 1.000 1.000{ 1.000 1.003| 1.016 .996| 1.005| 1.017
6 1.017{ 1.035 .995 | 1.004 .988 .995 .969 .972 .900| .923 .903 .918 .918
7 .915] .951 .911 2931 .909 .925 .902 .910 794 .827 .803 .825 .830
8 .819 .876 .827 .862 .828 .857 .830 .846 LT3 L TTT .T41 .T73 .818
9 .781| .872 .799 .859 .803 .850 .813 .844 .T46]  .812 .758 .807 .860
10 .778] .923 .808 .915 .818 .913 .844 .908 .750, .845 .765 .838 .876
11 ST T35 .598 .730 .608 .728 .633 .T24 .682 .804 .697 =795 .840
12 .567] .806 .589 .794 597 .791 .620 .780 .T10| .886 727 .875 .896
13 .545| .891 .558 .878 .563 .874 .578 .861 .665| .898 .682 .887 .903
14 .500| 1.000 .500 | 1.000 .500}| 1.000 .500] 1.000 L613  ,916 .627 .907 .890
15 544 .924 .552 2917 .828
16 .500{ 1.000 .500) 1.000 .800
Residual ssq 22,639(23.052 20.141 | 20.228 | 19.416 | 19.395 | 17.898| 17.465 | 15.655| 15.499 | 15.200| 14.884 | 15.79

_Zg_



Table 3.1% North Sea PLAICE.

Output from separarable VPA analysis
Exploitable Biomass (plus groups excluded)

Yoar Male Female
F = 0.2 F = 0.5 F =0.7 F = 2,0 F = 0.3 F = 0.5

S = .5 §=1.0}|8S=.5}18=1.0}] 8=.5|8=.5]8=1.0 S=.518=10}8=.5}]8=.8}8=1.0
1970 128.1 122.8 125.5 121.6 125.0 124.2 121.1 318.4 304.6 309.6 299.7
1971 97.8 92.9 94.8 91.4 94.2 93.3 90.7 277.6 266.3 268.4 261.5 260.7
1972 84.4 78.9 80.5 76.8 9.7 78.5 759 269.1 255.5 257.5 249.3 248.5
1973 102.3 96.3 95.9 92.3 94.6 92.7 90.6 235.0 224.2 221.8 215.6 215.4
1974 91.5 85.4 82.8 79.5 8l.2 78.7 76.9 207.1 196.2 191.0 184.9 184.5
1975 156.0 98.7 91.5 88.3 88.8 84.8 83.7 197.4 186.8 170.7 171.0 171.0
1976 147.6 136.6 117.6 113.4 112.3 104.2 103.3 218.2 206.0 187.1 180.7 180.7
1977 179.5 166.2 126.5 122.3 117.1 103.4 102.6 223.3 213.4 183.4 179.5 178.8
1978 202.1 187.8 121.4 117.6 107.2 86.5 86.0 221.0 211.7 170.3 164.7 166.5
1979 254.4 286.9 118.3 114.2 94.3 59.0 58.6 206.8 198.8 141.8 122.9 139.0
1980 497.2 474.7 181.8 178.2 125.7 40.8 41.1 258.3 249.6 151.4 149.9 149.1

_gg_



Table 3.14 North Sea PLAICE
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Exploitation pattern and terminal F for VPA trials

Male Female
Fy for Ft for Pt for ¥y for | By for Fy for
Age E.P. max F max P max F E.P. | max F max ¥ max F
of 0.7 of 0.35 | of 1.0 of 0.5 | of 0.22 | of 0.80
1| .0094 .01 .00 .01 .0098 0.00 0.00 .01
21 .1683 .12 .06 .17 .3064 0.15 .06 .26
3] .5218 37 .21 .50 .6929 0.35 .15 .56
41 .8300 .58 +35 .80 1.000 0,500 .22 .80
5 [1.000 .70 44 1.00 1.017. 0.51 022 .80
61 .987T .69 44 .98 9179 0.46 .20 . T3
T1.9090 .64 .41 .92 .8299 0.41 .18 .66
8] .8283 .58 .40 +90 .8175 0.41 .18 .65
9 .8033 .56 239 .90 .8602 0.43 .19 .68
10} .8180 57 +38 .89 .8762 0.44 +20 .70
11| .6075 .42 .28 .65 .8402 0.42 .19 .67
12} .5970 42 .27 .63 .8958 0.45 .20 .71
1% | .563%0 .39 .25 .58 .9027 0.45 .20 .72
14 | 5000 .35 .22 .50 .8898 0.44 .20 .72
15| 5000 «35 .22 »50 .8281 0.41 .18 .66
16 .8000 0.42 .18 .64
17 .8000 0.42 .18 .64
Mean F2-10
- 1980 53 .34 .78 0.41 .18 .65
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Table 3.15 North Sea PLAICE.
Comparigon between total effort and
mean P for trial VPA runs.
2~10
Total Basic run High run Low run
Year effort
index Males Females Males Females Males Females

1960 16.7 .29 A7 .29 17 29 «17
1961 20.4 .33 .16 .33 W17 33 .17
1962 21.9 «33 .21 34 022 34 22
1963 17.5 41 .23 42 24 42 24
1964 16.8 1) .18 37 29 37 .18
1965 19.8 37 .18 38 20 38 219
1966 13.1 34 .16 .36 W17 .36 17
1967 16.2 41 .18 43 .19 43 19
1968 18.4 .31 .15 33 .16 .33 .16
1969 17.6 <35 .16 37 W17 37 .16
1970 20.8 A7 23 49 24 49 23
1971 14.6 «39 .20 41 20 .40 .20
1972 21.5 +42 52 44 33 44 31
1973 21.4 «48 <35 49 .36 .48 «33
1974 29.2 51 .35 .52 .36 .51 $32
1975 30.6 44 41 46 44 43 36
1976 34.9 56 37 .58 «40 54 +30
1977 31.6 46 31 49 34 .42 <23
1978 25.0 .52 .35 57 41 46 23
1979 29.3 .71 A7 .85 .61 .56 .26
1980 31.8 .53 41 .78 65 34 .18




Run 1
Males

Females

Run 2
Males

Females

Run
Males

Females
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North Sea PLAICE.

Total effort -~ fishing mortality correlation data.

Table 3.16
For10 = 0453
T, 1o = 0.41
B, 1 = 0.78
F, 1o = 0.65
Foly0 = 0-34
F2_10 0.18

y = 0.1333 + 0.1286D,

¥ = -0.0726+0.0149b,

y = 0.1381 + 0.0132b

y = =0.0700+0.0157b,

y = 0.1587 + 0.0120b,

y = =0.0105+0.0116b,

H

B

0.719 ==

0,829

I

0. 70333

0.812
3

0.641sx

0.759

EHH

1980 F ¥ 0.54

1980 F ¥ 0

1980 F = 0.56

1980 F = 0.43

1980 F = 0.54

1980 T 7 0.36



Table 3.17 North Sea PLAICE. Summary of output data from the VPA.

Spawning stock Total biomass Recruitment 7

biomass in tonnes in tonnes age 1 (2-10)
Year

d 2 Total d + 9 d ? d ?
1960 157.7 2%4.0 291.7 566.3 .29 .17
1961 179.0 248.4 424.7 585.6 212.3 206.7 «33 .16
1962 147.0 203.2 350.2 454 .4 170.8 176.2 :33 .21
1963 147.5 217.7 365.2 453.6 172.9 186.4 41 .23
1964 176.4 261.6 438.0 656,2 561.9 592.4 .36 .18
1965 212.2 240.7 452.9 611.9 155.2 179.2 <37 .18
1966 214 .4 241.8 456.3 627.5 151.3 171.2 W34 .16
1967 173.5 267.0 440.5 519.0 132.8 168.7 41 .18
1968 180.5 316.7 497.2 583%.6 112.2 135.9 31 .15
1969 182.2 337.1 519.3 622.9 155.1 166.7 +35 .16
1970 153.2 298.7 451.9 522.2 176.5 203.8 A7 23
1971 163.9 330.2 494.1 620.2 150.2 151.3 +39 .20
1972 132.9 283.9 416.8 512.8 126.4 121.6 42 .32
1973 128.8 235.2 364.0 498.4 325.7 284.1 .48 <35
1974 152.1 199.8 351.9 494.1 277.6 223.9 51 «35
1975 152.9 149.9 302.8 439.1 193.4 155.7 44 41
1976 148.5 136.1 284.6 378.2 150.9 136.4 .56 .37
1977 163.5 159.4 322.9 439.8 262.2 172.0 .46 31
1978 159.9 141.2 301.1 435.6 350.4 284.4 .52 .35
1979 232.2 123.4 355.6 573.3 379.8 233.5 .71 47
1980 230.9 113.9 344.8 488.7 48.2 198.9 53 41

- 1g -
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Table 3.18 North Sea PLAICE.
Comparison between "Tridens" pre-recruit
survey data and VPA recruitment estimates.
Year I Group II Group VPA
class autumn gpring d+ 2 x 1075
1968 321817
1969 8033 16452 380297
1970 8100 8736 301491
1971 6436 43774 247966
1972 57238 15583 609804
1973 15648 4993 501569
1974 9781 3424 349076
1975 12637 27634 287321
1976 19119 7039 485100
1977 13924 10778 638337
1978 21681 37466 384249
1979 59672 652991
1980 19611
Regression I group 1969-76: ¥y = T.47x + 267369
II group 1968-76: ¥ = 9.36x + 237869
Prediction values:
1977 1978 1979 1980
year class year class year class year class
From I group 371427 429397 713314 413927
From II group 303772 338739 588646

Sex ratio period 1968-T6:

Males
/Females = 0.518
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Table 3.19 North Sea PLAICE.
Comparison between VPA index of 1 year
0ld recruits and Lowestoft catch per effort
of age group 3 for 1970-80

Year Cpue index x) VPA index age 1 (106)
class
d ¢ d 2

1967 12.98 9.15 112.2 135.9
1968 16.52 10.17 155.1 166.7
1969 8.93 10.75 176.5 203.8
1970 11.73 13.48 150.2 151.3
1971 11.76 12.90 126.4 121.6
1972 36437 26,15 325.6 284.1
1973 17.53 17.81 272.6 223,9
1974 3,62 7.15 193 .4 155.7
1975 8.62 9.81 150.9 136.4
1976 17.51 17.48 262.2 172.0
1977 20.7 25.6 350.4 284.4

More or less comparable to 1972 year class.

x) Catch in thousands +/(hours x BHP)*1 x 106_7

n

Males: y = 110.995 + 6.553b, 1 = 0.701 %
Females: ¥y = T73.928 4+ 7.620b, 1r = 0,861 ===z




Table 3.20 North Sea PLAICE.

Input data for catch prognosis. Males: F = 0.7 Females: ¥ = 0.509
Last group is a plus group.
MALES FEMALES
Age No. x 103 Exploitation Catch Stock No. x lO3 Exploitation Catch Stock
pattern weight | weight pattern weight weight
1 342 507 .002 .220 .156 310 484 0.006 204 120
2 179 277 «348 274 <245 167 133 0.387 «294 234
3 261 365 522 320 .306 204 940 0.680 <379 309
4 106 058 .830 «351 <350 85 446 0,982 450 401
5 28 288 1.000 405 .390 26 300 1.000 531 2494
6 20 756 .988 439 «430 21 905 0.902 614 560
7 14 885 909 452 465 21 311 0.815 651 .640
8 6 321 .828 501 «495 17 848 0.804 .762 . 710
9 1 148 .803 527 .525 4 069 0.845 875 .780
10 324 .818 581 550 3 531 0.861 .910 .850
11 563 .608 .540 575 2 409 0.825 .986 2925
12 990 597 .535 .600 2 447 0.880 1.005 .990
13 306 563 571 .620 940 0.886 1.155 1.060
14 35 <500 .639 .640 787 0.874 1.244 1.120
15 624 .500 .620 670 605 0.813 1.214 1.180
16 244 0.825 1.292 1.240
17 2 269 0,825 1.269 1.300
Recruit-
ment
1980 342 507 310 484
1981 214 414 199 513
1982 187 600 189 700
1983 187 600 189 700

- 09 -



Table 3.21 North Sea PLAICE.
Input data for yield and spawning stock biomass
per recruit calculations.

Cateh weight - Spawning stock
Males Females Males Females
. 000 .000 4.723 6.987
159 .265 2,568 2.855
.211 .312 1.782 1.573
232 «319 1.321 1.009
- <245 <314 <949 <409
? g «249 297 .648 .187
LYy 248 .287 535 .090
25 247 .281 471 .048
< B 2246 .276 429 .028
. 000 000 4.723 6.988
.086 232 3,509 2.371
140 2293 2.696 1.956
175 «300 2.132 1.261
98 213 311 1.440 .629
%0_3_3 242 297 .760 .184
d -+ 247 .288 544 .072
88 .248 .282 <455 .032
248 2278 409 .015

- 19 -




Table 4.1

English Channel SOLE.
Nominal catch (in tonnes) in Divisions VIId and VIIe, 1969-80.

Year Belgium Denmark France Netherl. Ireland T.K. Total

VIId VITle ViTe VIId J Vile VIiId,e Vile VIId VIle VIId L VIiie
1969 10 8 - 606 - - 177 138 939 (353)
1970 127 10 -~ 753 1 - 228 125 1244  (391)
1971 157 3 - 816 1 - 254 152 (953) 1 383 (432)
1972 147 6 - 676 8 - 322 201 (921) 1 360  (437)
1973 126 2 - 775 - - 360 194 (1 000) 1457 (459)
1974 159 6 - 706 3 - 309 181 (940) 1 364  (427)
1975 132 3 - 464 271 1 - 244 217 841 491
1976 203 4 - 599 352 - - 404 260 1 206 616
1977 225 3 - 737 331 - - 315 272 1 277 606
1978 241 4 20 782 384 - - 366 453 1 389 861
1979 311 1 - 1 129 515 - - 402 665 1 842 1181
1980 304 | 45 - 9701) 4851) - 13 2782)| 764 1 553 1 305

1) Figures supplied by French Working Group member.
2) Official figure + 120 tonnes unreported, estimated by the English Working Group member.

Bracketed figures are those used in the assessments.

- 29 -



Table 4.2 SOLE in Division VIId.
Bffort and catch per unit effort.

Total Belgian cpue Total int. cpue by U.K. vessels < 40!
Year landings /1 000 b ifggzth Hastings Hastings Rye Eastbourne
trawl trammel trawl trammel

1972 921 8,1 113.7 8.45 - 5432 10.73
1973 1 000 8.2 122.0 8.38 - 4.53 19.65
1974 940 945 98.9 8.04 - 759 1l.42
1975 841 7.9 106.5 8.84 12.84 6.60 T.23
1976 1 206 11.3 106.7 8.56 10.98 9.86 8.56
1977 1277 9.8 130.3 8.85 9.66 5.98 T.21
1978 1 389 9.4 147.8 10.30 13.71 9.04 8.37
1979 1 842 15.0 122.8 9.45 11.95 8.34 12.29
1980 1 553 9.7 160.1 T.23 8.74 - -

_£9_




Table 4.3. SOLE in Division VIId (Males and Females combined).
Input catch in numbers ('000) for VPA.

1971 1972 1973 1974 1975 1976 19¢7 1978 1979
1 0.0 0.0 0.0 0.0 0.0 33.4 44 .7 371.0 317.1
2 90.7 37.7 487.3 539.¢ 21.3 606.1 1681.2 1812.7 896.0
3 802 .9 5451 317.5 551.0 763.6 1208.2 761.8 2362.2 3675.8
4 52.5 226.5 756.4 518.1 416.7 711, ¢ 836.8 550.1 1579.1
5 41.1 0.0 257.9 483.6 134.6 240.0 234 .6 317.9 405.6
6 1.4 48.3 45.3 75.1 4071 64,0 105.0 292.9 217.9
7 82 .1 0.0 77.0 99.5% 112.5 271.6 46.1 90.5 178.1
® 744.7 48.3 62. ¢ 10.1 50.6 62.2 95.6 53.9 49.0
9 35.4 875.7 172.2 40.8 15.8 36.6 45.2 56.7 27.6
10 17.7 24.1 282.6 55.6 26.2 12.4 27.7 35.8 59.0
11 94.2 G.0 65.9 158 .4 26.1 2.0 21.6 27.8 19.0
12 99.9 43,8 84.1 44,9 171.3 25.5 1.6 18.5 24 .4
13 152.3 57.3 115.9 2.3 21.9 200.4 31.6 12.4 8.3
14 187.7 61.9 31.8 52.6 29.7 5.4 114.5 33.5 27.4
15+ 246.0 303.5 125.4 157.2 184.2 154 .3 107.3 127.6 142.0
TOTAL 2658.6 2272.2 2882.0 25947 2381.6 3639.8 4165.3 6169.5 7626.3
1980
1 72.6
2 11531
3 804 .8
4 2059.7
5 710.4
6 198.4
7 163.2
2 48.2
9 110.1
10 25.2
11 52.7
12 16.0
13 20.5
14 15.6
15+ 130.3

TOTAL 55R80.8

—79_
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weights at age

Table 4.4 SOLE in Division VIId.

Estimates of catch

Average 1971-80

Sexes combined
Age Male Female ~ weighted average | smoothed
1 .140 .180 2119 .119
2 .157 2174 .192 .190
3 .198 275 2241 245
4 <243 «355 .304 .302
5 .285 461 2342 «355
6 .309 .516 413 .410
7 .%28 557 .461 455
8 0323 .606 498 493
9 <336 .624 546 525
10 +363 .T31 «5H31 .550
11 415 .627 -552 565
12 <394 673 533 578
13 448 .740 .621 .590
14 387 679 .580 +595
15+ 454 <TAT .649 .620




Table 4.5 SOLE in Division VIId.
Biomass and recruitment

- 66 -

Recruits at age 1 Total Spawning stock™ S0P
Year x 1000 biomass™ biomass correction
1971 1955 8425 7800 .83
1972 4542 8335 7861 .91
1973 4564 6685 5949 93
1974 5350 7581 6698 1.06
1975 4985 6878 6018 .95
1976 12265 7834 6402 1.04
1977 15684 8770 6186 1.09
1978 4550 7079 5406 .86
1979 7708 7530 6684 .87
1980 19599 7968 6027 .92

# Corrected for SOP discrepancies in each year

.94

Average correction factor

Mean recruitment at age 1 = 6845

= 4807 excluding 1975 and 1976 year classes

over years 1971-79




Table 4.6 SOLE in Division VIId.
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French pre-recruit

survey results (standard deviation given

in brackets)

Year of survey 0~Group 1-Group 2=Group
1977 33.7 170.8 55.9
(23.7) (93.8) (23.2)
1978 67.5 57.1 4.5
(37.5) (20.7 (4.5)
1979 501.5 114.4 11.1
(183.4) (30.2) (3.8)
1980 98.5 1 163.5 73.6
(35.6) (364.5) (16.4)




Table 4.7.

O NN NN

-
O OYNOV AW

-
WA -

-
~

15+

FC 3- 8),u

SOLE in Divigion VIId.

Fishing mortalities from VPA (M = 0.1)

1971

0.000
0.018
0.417
0.050
0.057
0.013
0.067
N0.160
0.114
n.030
0.096
0.232
0.192
0.100
0.100

0.127

1980

0.004
0.200
0.400
0.400
0.250
0.200
0.200
0.150
0.150
0.150
0.100
0.100
0.100
0.100
0.100

n.267

1972

0.000
0.023
0.128
J.176
0.u0U
0.07¢9
0.00V
0.040
0.254
0.095
0.000
0.053
0.181
0.100
0.100

0.072

1973

Jd. utu
0.133
U.239
0.235
0.278
0.056
0.156
U.092
0.205
0.109
0.358
0.195
0.174
0.134
0.130

0.176

1974

u. 000
0.148
U.195
0.355
u.207
0.119
0.150
0.025
U.072
0.085
0.074
J.392
0.024
0.100
0.100

0.174

1975

0.600
0.0n5
0.285
0.199
0.223
0.241

0.211

0.C96
0.044
0.054
0.047
0.096
0.299
0.100
0.100

0.209

1976

0.003
0.152
0.343
0.415
0.151
0.141
0.224
0.155
0.084
0.040
0.019
0.ns3
0.140
0.100
0.700

0.238

1977

0.Uu3
0.174
0.259
0.376
0.208
0.082
D.128
0.1U3
D.145
0.076
0.082
0.031
0.0¢%8
0.100
6.100

D193

1978

0.089
0.144
0.348
3.269
J.213
0.393
0.085
0.194
u.074
0.147
0.092
0.085
0.038
0.100
0.1060

0.250

1979

0.044
0.287
0.427
0.368
0.289
0.198
0.382
0.055
0.129
0.092
0.097
0.098
0.045
0.100
0.100

0.286
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Table 4.8.

DN ON OV W

-
-

-3
~WN

15+

TOTAL
SFAWN. ST.

N NN -

R

9
10
11
12
13
14
15+

TOTAL
SPAWN. ST.

SOLE in Division VIId.

Stock size in numbers ('000) from VPA at 1 January.

1971 1972
1955.3 4542 .1
5358.9 1769.2
2464,5 4762.7
1121.7 1469.2

781.7 965.1
926 .4 668.2
1331.6 R27.4
5390.4 1126.9
345.4 4088.8
627.0 278.9
1081.7 550.5
505.7 389.3
914 .6 362.7
2071.0 683.0
2714.2 3348.6
27499.9 26332.6
2U0185.7 20021.2
1980 1981
191102 ¥4 rrhihss
6673.5 17222.6
2556.7 49435,9
6545.4 1550.7
3367 .8 3968.8
1148.2 2373.3
944 .5 350.06
363.2 699.7
R29.6 232.8
189.9 646.1
581.5 147.9
176.5 476.1
226.2 144 .5
172.1 185.2
1437.6 1318.0
44320.9

18537.3

1973 1974

4564 .4 5349.8
4109.9 4150.1
1565.0 3255.9

3791.7 1114 .8
1114.3 2(13.1
873.2 763.6
558.8 (47 .1
748.7 432.5
3.0 617.8
2808.38 717.0
229.5 2327.3
498.1 145.2
(63.0 370.9
273.8 580.4
10/9.8 1734 .4

24012.7 250U0.4
15338.4 15520.6

1975

- 4984 .7
4840.1¢
3224.5
2423.0

W71
1995.8
619.6
581.7
381.7
520.3
596.5
1955.3
88.8
327.7
2052.5

25279 .8
15454 .4

1976

12265.2
4510.4
4359.8
2193.3
1796.9

512.1
1419.6
453.9
47R,2
330.4
445.9
514.,9
1606.5
56.0
1702.4

32649.0
15873 .4

19¢7

15683.6
11066.3
3505.6
2799.3
1310.2
1398.0
402.6
10206.7
351.6
393.0
287.1
395.R%
441.7
1265.3
11835.9

41513.6
14763.R8

1978

4550.5
14148.6
8416.9
2449.2
1739.7
962.8
1165.2
320.5
838.2
275.2
333.8
239.3
347.1
369.6
1407.9

37564 .4
18865.4

1979

77U8.5
3765.0
11080.6
5376.4
1694.2
1272.4
587.9
96R.3
238.8
TU4.6
215.0
2/5.6
198.9
302.3
1566.7

35955.2
24481.8
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Table 4.9. SOLE in Division VIId.
Input data for catch predictions.

LIST OF F~FACTORS AMD RECRUITMENT BY YEAR:

YEAR F-FACTOR RECRUITHENT
80 0.4000 e e e e ok e ek koK
81 0.4000 4800.U0
82 0.0000 4800.00
33 0.0000 4800.00

PROPORTION OF F BEFORE THE SPAWNING SEASON: 0.0000
PPOFORTION OF i1 BEFORE THE SPAWNING SEASON: 0.0000

LIST OF INPUT VARIABLES BY AGE GROUP:

MATURITY WEIGHT IN WEIGHT IN

AGE STOCK SIZE F=-PATTERN M OGIVE THE CATCH THE STOCK
1 20000.00 0.0010 0.100 0.0000 C.1190 0.0700
2 6673.50 0.5000 0.100 0.0000 0.1900 0.1150
3 2556.70 1.0000 0.100 1.0000 0.2450 0.2170
4 654340 1.0000 0.100 1.0000 0.3020 0.2750
5 3367.80 0.6250 0.100 1.0000 0.3550 0.3290
6 1148.20 0.5000n 0.100 1.0000 0.4100 0.3820
7 944 .50 0.5000 0.100 1.00U0 0.4550 0.4320
3 363.20 0.375N 0.100 1.0000 6.4930 0.4760
9 R29.640 0.37510 g.100 1.0000 0.5250 0.5080

10 189.90 0.3750 0.100 1.0000 G.5500 0.5340
11 581.50N 0.25u0 0.100 1.0000 - 0.5650 0.5580
12 176.50 0.2500 0.100 1.0000 C.5780 0.5720
13 226.7210) 0.2500 0.100 1.0000 0.5900 0.5830
14 172.10 0.2500 0.700 1.0000 0.5950 0.5920

15+ 14657.60 0.2500 U.100 7.0000 0.6200 0.6200

- 0l -



Table 4.10

0.08
0.16
0.24
0.32
0,40
0.48
0.56
0.64
0.72
0.80
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SOLE in Division VIId.
Results of catch predictions.

Total landings
Total stock biomass

Spawning stock biomass

Total landings
Total stock biomass

Spawning stock biomass

Total stock biomass

Spawning stock biomass

Fa2/80

0.
0.2

0.4

[oaWe N oy o\

—~ o

684
723
555

892
683
267

810
975

Landings 1982

W W W NN

0.
472.6
916.2
332.7
724.0
091.8
437.8
763.3
069.7
35844
630.4

oF ot o o o o

o o

(TAC =

A RN} o) W e N o s A B @ B 0 s BEN e )

209
717
256
824
419
039
682
346
031
735
457

1200 t)

Spawning stock
biomass 1983




Table 5.1 Effort and catch per effort for Division VIIe SOLE.

Year U.K. >40' beam T.K. >40' otter (wholipﬁi%i /b) E:Eiings International
8 t (whole - effort
Hours t (gutted) Hours t (gutted) Beam Otter| weight) Beam Otter
h x 1074 nx 1070

1972 7 809 83.84 77 671 82.48 13 880 1 503 437 3 148 2 908
1973 14 410 84.69 81 679 78.87 8 530 1135 459 5 381 4 044
1974 14 076 101.50 57 891 53.07 8 997 1 641 427 4 746 2 602
1975 14 256 94.13 66 410 68.97 7 141 1 360 491 6 876 3 610
1976 8 150 87.79 68 461 80.27 12 020 1 946 616 5 125 3 165
1977 11 311 | 112.69 | 68 762 68.12 10 570 | 1 327 506 5 733 4 567
1978 22 029 | 217.04 55 991 64.94 10 700 1 876 861 8 047 4 614
1979 38 273 421.20 60 176 TO.T70 10 650 1 455 1181 11 089 8 173
1980 58 231 568.47 59 948 62.83 9 584 1 144 1 305 13 616 11 407

1) These indices are obtained by averaging over rectangles within months,
then by averaging over months; hours corrected for fishing power,
including all rectangles in which fishing took place.

-2l -




Table 5.2. SOLE in Division =~  (Males and Females combined).
Input catch in numccrs ('000) for VPA.

VNS WN

- e oy =S
MWD

15+

TOTAL

VNN RN A

1969

0.0
38.8
321.6
79.7
148.5
209.7
21.2
49.6
25.5
20.1
8.9
10.6
9.4
To.4
26.6

1036.6

1978

0.0
227 .8
1120.8
383.5
207.7
197.2
102.4
85.8
73.0
37.1
25.1
19.3
11.9
11.5
144 .4

2647.5

19740

0.0
53.4
231.9
322.2
89.5
82.7
112.3
12.8
34.7
52.1
21.9
15.2
41.1
11.0
45.8

1126.0

1979

u.0
209.3
766.3
688.9
174.8
325.5
192.6

78.6
111.2
106.1

20.8

28.0

58.9

7.1
240.9

3109.0

1971

0.5
50.0
200.5
245.8
198.1
65.1
8G.0
155.5
9.8
34.0
54.5
15.1
21.4
24.1
52.2

1207.8

1980

U.u
175.4
565.¢
595.2
62G.Y
145.6
190.1
136.8

72.5
65.4
139.1
39.1
23.2
39.7
225.6

3032.1

1972

0.0
145.8
411.7
167.2
115.4
112.5

14.3
24 .7
133.5
38.5
53.06
24,3
15.0

5.1
61.7

1323.3

1973

0.0
71.1
396.2
433.1
88.9
98.7
119.8
16.6
51.6
30.1
4.1
30.0
40.3
4.4
61.4

1446.3

1974

0.4
44,6
349.1
220.0
177.8
71.2
79.5
42.7
32.0
24,4
54.9
12.7
16.9
12.5
64.0

1202.7

1975

5.6
61.0
519.9
172.7
225.3
119.3
10.7
71.6
26.6
21.0
28.6
33.3
18.%
25.2
82.1

1423.7

1976

5.0
134.3
350.2
439.3
148.8
171.9
95.7
35.2
61.9
56.83
13.0
17.7
65.6
17.6
148.4

1761 .4

1977

1.9
297 .1
3¢1.5
362.9
220.3
1u6.2

90.3
95.3
10.6
28.1
35.1
12.9
17.7
41,6
90.7

1782.2

_QL...
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Table 5.3 SOLE in Division VIIe.
Weight at age in the catch; averages of
the 1969 to 1980 values, weighted for
catch number in the case of the combined
values; not smoothed.

Age Males Females Combined
1 147 114 132
2 172 .199 .186
3 210 <248 230
4 .258 322 .299
5 283 «392 .358
[3 +310 446 403
7 <339 .513 433
8 <379 «543 474
9 377 604 .508

10 372 595 .511

11 <414 654 <530

12 493 . 704 623

13 438 .680 .554

14 498 . 707 721
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Table 5.4 Sums of products discrepancies for
Division VIIe SOLE (landing -SOP x 100).

Summed Combined
Year male + female male + female
1969 96.8 100.0
1970 94.4 98.8
1971 93.4 93.9
1972 96.1 94.3
1973 93.2 92.5
1974 ' 98.2 99.1
1975 100.6 98.8
1976 97.8 94.6
1977 102.9 100.7
1978 103.4 101.0
1979 110.8 108.7
1980 110.8 113.7




Table 5.5.

ey
N0 VN R WN

PN
NN

15+

FC 3- 8),u

-
[PPSR QU PN
+ RN =000 N RN

FC 3- 8),u

SOLE in Division VITe.

Fighing mortalities from VPA (M = 0.1).

1969

0.U00
0.051
0.142
0.140
0.186
0.106
0.041
0.U55
0.047
0.115
0.0063
0.025
0.U51
0.052
0.U52

0.112

19/R

0.0u0
0.081
0.509
0.397
0.137
0.1/70
0.169
0.157
0.068
0.122
0.166
0.056
0.199
0.115
0.115

0.223

19730

0.uno
0.U3s
N.162
0.185
n.206
0.134
.068
0.029
0. 045
0.114
0.158
0.132
D.115
0.4d70
0.070

0.131

1979

0.000
0.122
0.378
0.283
0.282
0.293
0.223
0.170
0.278
0.12¢C
0.084
0.252
0.218
0.157
0.157

0.271

1971

0.u00
0.013
0.162
0.231
J.149
0.204
0.167
J.115
J. 025
0.052
0.150
0.14u
0.248
. 082
0.UR2

0.171

19820

0.uno
0.100
0.484
0.500
0.393
U.356
0.248
0.218
0.208
0.234
0.205
0.201
0.305
3.200
0.200

0.36¢

1972

0.00C
0.05¢
0.122
J.176
0.145
0.106
0.056
U.064
0.123
U.116
J.N%6
U.08&3
U.180
u.077v
0.077

0.112

1973

0.000
0.034
0.193
0.163
g.120
G.160
0.141
06.077
0.165
0.033
0.015
G.065
0.173
0.066
0.066

U.143

1974

0.000
0.013
0.209
0.140
G.0384
0.120
0.167
0.062
0.188
U.099
0.070
0.051
0.042
0.067
0.067

0.130

1975

0.003
0.020
0.192
0.136
0.187
u.ve?
U.U36
0.2u0
0.045
0.1702
0.144
0.U50
g.uv0
U.uUr4
0.0v¢4

1976

0.001

0.071

0.137
0.220
0.150
0.190
0.064
0.083
0.237

0.114 .

0.129
u.112
0.118
0.103
0.103

0.141

1977

0.001
0.062
0.253
0.184
0.147
0.136
0.129
0.075
0.029
0.144
0.086
0.163
0.141
0.092
0.09%92

0.154
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Table 5.6. SOLE in Division VlIe.
Stock size in numbers ('000) from VPA at 1 Jamuary.

1969 1970 1971 1972 1973 1974 1975 1976 1977
1 17R3.3 4654.6 3001.35 2452.0 5869.5 3575.8 2292.9 5745.3 2383.7
2 1888.4 1613.6 42117.0 2769 .5 2218.7 3501.2 3235.2 2069.3 5193.8
3 2547 .2 1624.3 1409.3 5762.7 2367 .4 1940.0 3125.7 2869.3 1744 .8
4 640.3 1999.3 1249.5 1084 .8 3013.6 1766.0 1424.0 2334 .7 2263.6
5 919 .1 503.7 1503.2 397 .4 822.8 2315.6 1389 .0 1124.5 1695.5
6 2189.8 690.7 376.8 11r2.0 TU2.4 660.1 1926.3 1042.9 876.1
7 548.9 1782.2 S540.4 273.7 953.6 541.8 529.6 1629.6 780.5
8 965.1 476.5 1505.9 418.5 234 .1 749.1 414 .8 462 .4 1383.6
@ 588.6 826.1 419.0 1214 .8 355.2 196.0 637.2 307.3 384.9
10 195.0 508.4 /1425 369.8 972.4 272.4 14¢.0 551.3 219.3
11 151.9 157.4 41005 613.6 298.0 R51.3 223.3 113.1 444 .9
12 451.5 129.0 121.6 319.7¢ 504.3 265.8 718.1 174,9 90.0
13 198.7 398.4 102.3 95.7 266.2 427.8 228.4 61R8.1 141.4
14 340.0 170.9 321.5 (2.3 2.4 202.6 371.0 182.3 497 .0
15+ 551 .4 711.5 696.5 B874.3 1009.7 1037.2 12038.8 1592.0 1083.5
TOTAL 13959.2 16246.5 16645.6 16390.8 17660.1 18302.5 17871.1 20823.4 20182.7
SPAWN. ST. 10287 .5 997R.3 9370.7 11169.3 11571.9 11225.5 12345.0 15008.7 116U5.2
1978 1979 1980 1981 1969-1978
1 2120.9 2138.8 0. Uk hddkkdoksdnsk 3293.9
? 3059.9 1919.1 1935.2 a.c 2976.1
2 447¢.2 2552.2 153¢.¢ 1584 .4 2580.8
4 1226.3 2935.9 1583.0 857.5 1700.2
5 1705.7 T46.1 2001.2 868 .8 128¢ .4
[ 1325.0 1344.3 5109.3 1222.3 1095.0
7 691.9 1011.6 9U7.6 522.8 827.8
1 620 .4 528.8 732.06 640.¢ 723.0
9 1161.3 479.9 403,79 533.0 609.1
10 338.2 981.4 328.8 296.8 428.8
11 171.8 270.8 87.3 235.4 343.6
12 369.2 131.6 225.5 580.3 314 .4
13 69.2 315.¢ 92.5 166.¢ 254.6
14 111.1 51.3 229.3 61.7 234 .7
15+ 1395.5 174U.0 1205.6 1137.5 1016.0

TOTAL 18781.6 171457 12579.7
SPAWN. ST. 13600.R 13087.8 10644.5

_LL_



Table 5.7. SOLE in Division VITe.

Input data for catch predictions.

LIST OF F-FACTORS AMND RECRUITMENT BY YEAR:

YEAR F-FACTOR
80 0.5000
81 0.5878
32 1.0000

PROPORTION OF F REFORE THE SPAWNING SEASON:
PROPORTION OF M BEFORE THE SPAWMNING SEASON:

R T T e
5700.00
5700.00

LIST OF INPUT VARIARLES BY AGE GROUP:

AGE STOCK SIZE

F-PATTERN

WEIGHT IN
THE STOCK

4900.00
1935.20
1557.70
1583.00
2001.20
509.30
907 .60
732.60
403.90
328.81)
737.39
225.30
92.50
229.2N
5 1305.60

Ry
N =00 NOCWUNH W -

R
V)

-
vl
+

0.0010
0.2u10
0.9690
1.10000
0.73860
0.7120
U.4970
0.4360
0.4160
0.4690
0.4100
0.4030
0.610n
J.4000
0.4000

AVERAGE MINIMOM
RECRUITMENT RECRUITMENT

3300.00 1800.00

3300.00 1800.00

U.0noou
u.0000

MATURITY WEIGHT IN
M 0GIVE THE CATCH
0.100 0.40000 G.1320
0.100 0.00u0 0.1860
0.700 1.000n 0.2300
u.100 1.0000 £.2990
0.100 1.0000 0.3580
0.100 1.0000 0.4030
0.100 1.0000 C.4330
G.100 1.0000 U.4/40
0.130 1.0000 0.50R80
U.100 1.0u000 0.5300
0.100 1.0000 U.5450
06.100 1.0000 0.5600
0.100 1.0000 0.5700
0.100 1.0uan G.5800
0.100 1.0000 G.7210

0.0080
0.1620
0.2230
0.2650
0.3230
0.3800
0.4200
0.4550
0.4920
0.5200
0.5430
0.5550
0.5650
0.5700
06.7210

- gl -



Table 5.8

max

0.

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

- 79

Division VITe SOLE.

Catch predictions; average recruitment
1980 and 1981 year classes, 1979 year
clags 1.5 times average.

Catch weight
Total stock
Spawning stock

Catch weight
Total stock
Spawning stock

Total stock
Spawning stock

W

N AN

137
716
364

100
312
568

785
275

(constraint)

FSZ/FBO Catch weight 1982 Spawning stock 1983
0. 0. 3 853
0.2 211.5 3 635
0.4 408.9 3 432
0.6 5931 3 243
0.8 765.2 3 066
1.0 926.1 2 902
1.2 1 076.7 2 748
1.4 1 217.7 2 604
1.6 1 349.9 2 470
1.8 1 473.8 2 344
2.0 1 590.1 2 226




Table 6,1 English Channel PLAICE
Nominal catch (‘bonnes) in Divisions VIId and VIIe, 1962-1980

Belgium Dermark France Netherlands (mglagéli'wues) Total
Yeer VITd VITe | VIId | VIIe | vITa VIle | VII4,VIIe vI14 | VITe vIId VITe
1962 24 - |- 874 - 545|373 1 816
1963 32 - | - 1 162 - 472|506 2 172
1964 20 - | - 1 393 - 616|422 2 459
1965 33 - - 2 130 - 8411445 3 449
1966 25 - - 2 7001) - 1 067) 681 4 473
1967 11 - - 2 905 - 976|829 4 721
1968 30 S - 1 920 - 713| 641 3 304
1969 18 12 | - | - 1 681 - 521|508 2 740 !
1970 | 170 13 [ - | - 2 161 6 1 126|391 3 867 S
1971 | 175 4 |- |- 2 635 - 1 025|440 4 2719 '
1972 | 163 14 | - |- 1 866 17 855|327 3 242
1973 139 5 - - 1735 - 889] 367 3 135
1974 148 4 - - 2 180 13 5641248 3 157
1975 | 153 8 | - | - |1s02 288 - 293|279 2 248 575
1976 147 5 12) - 1 439 323 - 376|312 1 963 640
1977 | 149 3 |a®]| - |174 336 - 302|363 2 246 702
1978 | 161 3 1 - |1563) | 1 a0 514 - 349467 2 320 940
1979 217 2 28 - 2 094 458 - 2781515 2 617 975
1980 | 435 22 | - | - [2346 440 - %517 606 3 298 1 .068

# Raised for under-reporting

1) Figure from Révue des Travaux de 1'Institut des Péches maritimes raised to round fresh weight
2) Includes VIIe

3) Includes VIIA

Note! All combined VIId,e figures and the 1975-~79 data are from Bulletin Statistique
A1l others from national statis’



Table 6.2. PLAICE in Divisions VIId+e (Males).
Age composition of total catch 1971-80 (r000).

O XNV NN

1
2
3
4
5
6
7
?
9

1971

0
465
2211
872
532
362
228
205
157
8

1
13

5054

1980

222
3286
1590

367

183

1972

21
348
1919
721
315
443
173
28
57
6
28
2

4061

1973

3
133
844

2501
782
165

99

1974

29
81
324
382
150
37
35
18
3

1
41
V]

1101

1975

3
1445
1048

537
302
66
34
38
18
46
25

22

3584

1977

46
2057
521
303
119
112
37
53
12
25
17

3566

1978

133
1640
1906

145

82
51
44

15

10

3808

1979

138
1538
1315

600

127

70
61
30
11

3910

- 18 -



Table 6.3.

SN0 NV W -

O SON OV WN

PLAICE in Divisions VIId+e (Females).

Age composition of total catch in 1971-80 ('000).

1971

198
851
330
344
316
349
574
153
280
142
142

3639

1980

285
2064
1437

490

445

92
54
45
21
36
36
27

5032

1972

253
"7
400G
215
340

51
221
134

85

105

2558

1975

68
079
861
48(
203

74

17
111
102

12

24

20632

1974

476
1716
794
1324
256
223
65
99
183
106
B8

5419

1975

983
994
402
3106
235
Ré
66
33
38
18
35

1976

196
355
1040
4e¢5
286
185
138
70
30
42
17
24

2908

19107

51
1964
616
584
271
81
47
83
52
23
26
12

3310

1978

35
639
1578
164

2891

48
891
1293
1017
117
130
112
79
78
68
33
23

35889

- <28 =



Table 6.4 PLAICE in Divisions VIId and VIIe.
Catch weight at age data for 1980 (whole weight).

MALES FEMALES
Age U.K. France Belgium iZZlegizﬁg T.K. France Belgium T;::i ;::;Et
1 283.8 191.3 207.4 199.5 350.9 218.3 290.6 230.5
2 313.5 269.9 316.4 279.3 361.4 298.5 456.8 314.5
3 385.9 357.3 329.4 355.3 535.1 464.2 543.2 488.5
4 481.6 402.5 329.4 425.9 705.7 585.4 853.2 631.2
5 694.8 563.7 423 .4 601.6 835.5 650.6 945 .0 726.2
6 912.8 584.5 460.1 742.1 1 063.5 806.2 1 072.4 888.2
7 6773 591.0 635.0 1 236.2 956.7 1 008.7 1 118.0
8 610.3 593.0 595.0 1 389.6 999.7 1 359.7 1 164.2
9 865.2 694.0 698.0 1 392.3 1 141.0 1 047.6 1 194.1
10 621.2 517.0 566.1 1 503.7 1 073.9 1 131.4 1 265.8
11 818.2 694.0 723.4 1 309.0 1 008.4 1 681.6 1 279.2
12 517.3 513.0 514.7 1 512.1 1 525.5 1 236.6 1 437.7
13 1 127.8 1 080.0 1 099.7 1 781.8 1 652.4 1 642.7 1 709.1
14 - 1 774.4 1 083.5 989.3 1 294.0
15 725.0 602.0 651.1 1 669.9 1 291.8 1 293.8 1 458.0
16 879.8 694.0 780.8 1 857.1 1 453.0 934.2 1 684.9
17 905.2 694.0 767.9 1 756.3 1 686.8 1 327.3 1 712.3
18 604.2 477.0 534.9 1 993.9 1 491.0 1917.1

._Qg_




Table 7.1 SOLE SELECTIVITY EXPERIMENTS - NORTH SEA

- g -

Area No. of Mean tow duration HP of Mesh opening Sel. Sel. 50% No. of soles No. of soles
Country Year Month surveyed Method ‘hauls (min.) vepsel (mm) factor rTange ret.length caught in sel.range
Netherl. 1979 Nov. South.Bight Parallel 26 52 1235 80.1 3.2 2.7 25.4 644 61
haul
" o " " " 19 123 " 80.3 3.2 4.6 26.0 172 149
" " Oct. N. of Ameland " 12 23 " 81.0 3.2 5.0 25.6 346 115
" " Nov. South.Bight " 16 T35 " 82.9 3.0 4.2 24.9 593 57
" " Dee. " " 15 60 " e5.9 3.3 3.6 27.9 350 86
" " Dec. Engl. east " 17 113 " 86.5 3.4 4.3 29.1 1 458 585
.coast
" " Nov. South.Bight " 15 T4 " 101.3 3.0 4.1 30.1 557 184
Mean: 3.2 4.1
IBISH SEA
Netherl. 1980  Aug-  SE Irish B. Whole 23 132 1015 72.0 : 3.3 4.3 23.4 3 180 1335
Sep cover
" " " " " 20 125 " 80.4 3.4 3.6 27.2 3 118 1 411
" " " " Parallel 6 111 " 82.0 3.6 3.0 29.4 992 193
heul
" " " " Whole 12 124 " 85.1 3.4 3.2 29.3 1 832 326
cover
Means 3.4 3.5
Netherl. 1980 Oct. SE Irish B. VWhole 8 107 1700 65.3 3.4 - 22.4 5 476 -
cover
" " " " " 16 124 " 76.0 3.2 6.3 24.0 14 486 10 457
" " " " " 12 108 " 84.6 3.1 6.1 26.2 9 459 6 557
" " " n " 2 120 " 85.3 3.3 4.9 27.9 2 017 816
Mean: 3.3 5.8
NORTH SEA
Netherl. 19681 Aug. 8-14 n.m. off Whole 8 1 101! 8.
; o ramiam Thote 9 5 68.9 3.4 3.5 23.6 931 ] 418
" " " " 12 65 " 69.2 3.5 3.6 23.9 454 262
" " " " " 13 64 » 81.7 3.4 5.0 28.1 677 371
" " " 25 n.m. NW off " 1 12 " .
‘ Tmaiden 9 7 ' 81.4 3.6 3.2 29.0 1 883 576
’ ! " " " 11 133 " 93.7 3.5 0.9 53.0 600 17

Mean: 3.5 2.6




Table 7.1 NORTH SEA (ctd)

Area ¥o. of Mean tow duration HP of Mesh opening Sel. Sel. 50% No. of soles No. of soles
Country Year Month surveyed Method hauls min, vessel (mm) X factor range ret.length caught in gel.range
Netherl. 1981 Aug. W of Black Whole 10 93 1310 64.5 3.5 3.6 22.5 1 346 466
Bank cover
(south.B.)
w " " " " 14 64 " 64.9 3.4 3.9 22.0 927 273
" “ " " " 11 93 " 78.9 3.4 4.7 27.3 1 ATT 836
" " " " " 20 63 " 768.9 3.4 3.9 26.9 2 228 532
" " " " v 10 122 " 79.7 3.4 3.5 27.4 2 296 939
" " " " " 5 63 " 80.3 3.3 3.0 26.8 234 157
" " " " n 7 64 " 92.3 3.3 2.4 30.5 1 329 69
" " " " v 10 122 " 93.4 3.4 3.6 32.5 2 410 225
n " " " " 5 63 " 93.8 3.2 0.9 30.1 1399 827
Means 3.4 3.3
Germany 1981 May 5-12 n.m. off Whole 38 approx. 50 250 69.2 3.0 5.3 20.6 2 862 352
Fed.Rep. N.Frisian cover
Islands
" u n n " " n n 69.5 2.9 5.8 19.9 1 498 160
" " June 5-20 m " 32 " " 79.3 3.0 4.0 23.5 3 339 938
depth
n " " n " " " n 90.3 3.2 - 28.5 1 620 -
Mean: 3.0 5.0
Belgium 1980 June South.Bight Whole 35 120 285 78.5 3.2 3.1 24.5 3 575 252
" n cover
v f?s.fm;iiﬁ; " 7 150 420 7.4 3.3 3.4 25.2 1 881 258
i 1981 Jan. South.Bight " 30 150 420 76.9 3.4 2.8 25.9 4 784 - 429
" 1980 Oct. " " 39 130 1 320 7549 3.2 3.7 24.2 4 566 200
Mean: 3.3 3.3

- Gg -



Table 7.1 NORTH SEA (ctd.)

Area No. of Mean tow duration HP of Mesh opening Sel. Sel. 50% ret. No. of soles No. of soles
Country Year Month surveyed Method hauls (nin) vessel (mm) factor range length caught in sel.range
Belgium 1980 June South.Bight Whole cover 40 120 285 81.8 3.2 2.9 26.3 3 753 853
" " Nov. East coast " 29 150 420 8l.0 3.3 4.0 27.1 4 162 1 027
of BEngland
" 1961 Jan. South.Bight " 36 150 420 80.7 3.4 3.4 27.1 6 104 666
" 1980 Oct. " " 64 130 1 320 79.3 3.3 4.1 26.0 5 289 1 103
Mean: 3.3 3.6
Belgium 1980 June South.Bight " 35 120 285 87.3 3.2 4.0 27.5 2 938 629
" " Nov. Bast coast " 17 150 420 85.9 3.1 4.1 26.5 1 876 979
of Bngland
" 1981 Jan. South.Bight " 30 150 420 85.6 3.2 3.5 27.5 4 570 488
" 1980 Oct. " " 39 130 1 320 85.0 3.1 4.7 27.8 4 748 792
Mean: 3.2 4.1
Belgium 1980 June South.Bight " 40 120 285 90.3 3.1 3.6 28.1 3 231 1 208
" " Nov. East coast " 29 150 420 90.2 3.4 3.4 30.4 3 373 1 058
of England
" 1981 Jan. South.Bight " 36 150 420 89.8 3.2 4.0 28.9 5 622 139
” 1980 Oct. " " 64 130 1 320 88.6 3.1 4.9 27.8 5 007 507

Mean: 3.2 4.0

- 9g -



Table 7.2 North Sea SOLE

Mean length at age used in the mesh assessment

Males Females
Age Belgium Germany Fed.Rep. | Netherlands Age Belgium Germany Fed.Rep. Netherlands
1 20.9 23.1 24.4 1 23.7 23.7 24.4
2 24,1 25.9 26.4 2 27.6 27.6 28.0
3 26.8 28.5 28.1 3 31.2 31.2 31.0
4 28.8 30.2 29.7 4 33.8 33.8 33.5
5 30.5 32.3 31.1
6 31.9 33.8 32.3
7 33.1 35.2 33.4
8 34.0 34.4
9 35.3

_LB-
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Table 7.3 North Sea SOLE.
Bxploitation patterns used in the mesh assessment.

Males Females
Age
75mm 80mm 90mm T5mm 80mm 90mm
1 .0028 .0011 .0001 .0057 '.0025 .0004
2 2220 .140 .037 .221 174 .072
3 . 730 =593 2257 L671 651 454
4 .690 .619 .383% .621 L6211 565
5 +500 480 <341 497 497 497
6 470 470 «373 434 434 434
7 .400 .400 «362 2371 2371 . 371
8 =360 2360 - 2345 «367 .367 367
9 .330 +33%0 +330 <367 J367 2367
10 .310 .310 .310 .367 367 . 367
11 .260 .260 .260 =367 .367 2367
12 .260 +260 .260 367 «367 2367
13 .260 .260 .260 2367 367 .367
14 .260 .260 .260 367 . 367 .367
15+ 2260 .260 .260 367 2367 .367




Table 7.4 North Sea SOLE =
Results of the mesh assessment

Immediate losses (1983) %

Long-term gains %

Total Total

Mesh increase | Belgium | Germany Fed.Rep. | Netherlands | all countries | Belgium | Germany Fed.Rep.| Netherlands | all countries
75 - 80 8 2 + 1 13 6 2 2
75 - 90 25 6 28 27 24 49 2 6
80 = 90 18 5 28 26 10 41 1 5

= There may be some discrepancy between the losses and gains from individual countries and

those of the total for the whole fishery.

age sets

This is caused by variation in the weight at

- 68 -
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Figure 3.9

North Sea PLAICE. Predictidns for
landings in 1982 and spawning stock

biomags in 1983,
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Figure 9.1 Release positions of international juvenile SOLE
tagging experiment during 1981.









