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REPORT OF THE NORTH SEA FLATFISH WORKING GROUP

1. INTRODUCTION

1.1 The ICES North Sea Flatfish Working Group met in Charlottenlund from
10-18 April 1978 with the following members participating:

D W Armstrong United Kingdom éScotland)
R C A Bannister United Kingdom (England)
R De Clexck Belgium

D de G Griffith Ireland

J W Horwood United Kingdom (England)
H Lassen Denmark -

G Lefranc France

P Lewy : Denmark

E Nielsen Denmark

G Rauck Federal Republic of Germany
C J Rervik Norway

J F de Veen (Chairman) Netherlands

ICES Systems Analyst, W L Panhorst, acted as Rapporteur.

1.2 The Group was convened with the following terms of reference

(C.Res.1977/2:23):

"It was decided that the North Sea Flatfish Working Group
should meet at Charlottenlund, 10-18 April 1978, immediately
before, and partly overlapping the meeting of the ADP
Working Group, in order to:

(a) assess TACs for 1979, and report on the effect
of increase in mesh size, for plaice and sole
in the North Sea and the English Channel,

(b) carry out the North Sea plaice trial run using
the new FISHDAT Systemn,

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

(d) review and update the "Review of Fish Resources"
given in the Appendix to the 1977 Working Group
Repori".

As regards (d), the Group received a letter from the Chairman of the
Advisory Committee on Fishery Management (Ref. 154 AS/AR-16 January
1978) asking for special consideration of possible gaps in the previous
stock review of the North Sea sole, lemon sole, megrim and sole in
Sub-areas VII, VIII and IX.

1.3 Table 1 summarises the Working Group's advice on the 1979 TACs for
plaice and sole in the North Sea and English Channel, together with
the Group's previous advice on TAC for 1978 and 1977. In addition,
the NEAFC TAC for 1977 and the proposed EEC TAC for 1978 are given to
allow comparison with previous years! advice. '

2. NORTH SEA SOLE

2.1 Catch Trends

Catches for the period 1968-77 are shown in Table 2.1l. The 1977 preliminary
total of 14 2%6 tons is at the same level as 1976, but this quantity does
not include the non-reported landings which are known to have been made.

The most reliable estimate for these non-reported landings is 4 000 tons;




2.3
2.5.1

2.53.2

2.4

-2 -

the Working Group included these in the assessment, and assumed that
the age composition was not different from that of the officially
reported catch. The 1977 TAC of 12 500 tons was thus probably
exceeded by about 6 000 tons (50%).

Assessment of Current Stock Situation

Last yeart!s report presented itwo assessments. Case A based on official

catch data, and Case B based on the Group's best estimate of the

catches. From the data on the fisheries available to the Group, Case A
has no bearing on the real situation and has consequently been abandoned.

Despite the view stated in Section 2.4 of the 1977 Working Group Report

(Doc. C.M.1977/F:5) (that if the validity of the sole catch statistics
were not restored to the pre-1975 level, it would be impossible to
evaluate a TAC for 1979), the terms of reference of the Group still
include the calculation of a TAC for 1979.

The reliability of the catch data has not been restored; on the contrary,

the amount of non-reported soles has almost certainly increased compared

The Working Group is still of the opinion that, in these circum-
stances, advice on a TAC cannot be made with the degree of certainty

which the Group considers to be Jjustified in asking of itself. Although

the Group has followed its terms of reference and has calculated a

TAC for North Sea sole, the recommendations (which are based on the best

assessment possible in the current situation) are made with the grave
reservations stated above.

Data

Age composition

The 1976 age composition was updated. For 1977, age composition data
were available from Belgium, Denmark, Federal Republic of Germany,
and the Netherlands, accounting altogether for 74% of the preliminary

landing figure of 18 236 tons. The Belgian age distribition was raised

to the sum of the Belgian and French catches, and the Netherlands age
distribution to the sum of the Dutch and United Kingdom catches.

Weight-at-age

The Working Group continued to use the weights applied in earlier
assessments (see Table 2.2).

Virtual Population Analysis

A trial VPA was carried out, using the 1976 exploitation pattern from
last year's Report as input. Inspections of the resulting output,
together with evidence from the Netherlands! catch per effort data,
indicated that the overall 1977 level of F was virtually the same as
in 1976. Consequently, only the mortality coefficients on 3 year

old and 7 year old fish of both sexes were lowered, to give an
exploitation pattern approximately the same shape as that of 1975 and
1976. The input data and output of the VPA are given in Tables 2.3 -
2.8. Natural mortality was taken as 0.1 for both sexes.

The steady decline in spawning stock biomass seen since the mid-1960s
(Figure 2.1) has halted, but the biomass is still at a low level.
Currently, the age composition of the stock is such that the strength
of a recruiting year class has a substantial effect on bhoth stock

biomass and catch weight.

In order to dampen the effect of fluctuations in year class strength
(which have been quite wide in recent years, see Figure 2.2), and to
avoid a breakdown in the fishery in the event of a succession of poor
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year classes, the stock should be rebuilt to a substantially highef
level.

Prognosis

The weight-at-age data (stock) used in the prognoses are shown in

Table 2.2. Recruitment as 2 year old fish was assumed as 50.4 x 106
males and 52 x 106 females in 1978, based on a regression of Tridens
young fish surveys against VPA stock size of 2 year old fish ZFigure 2.3).
For 1979, average recruitment for the period 1969-75 (taken from VPA) was
used - 41.5 x 106 males and 42.8 x 106 females.

There is considerable uncertainty concerning the likely level of the
1978 international catch. The TAC proposed for 1978 is 10 000 tons, but
if the unrestricted fishery of 1975-77 continues in 1978, with large
quantities of non-reported landings of sole, the catches could be as high
as 19 000 tons. The Working Group considers the figures of 10 000 tons
and 19 000 tons to be two extremes, neither of them likely to simulate
the real situation. The Working Group, therefore, estimated 15 000 tons
to be the likely level of catch in 1978, and the 1979 TAC recommendation
is based on this assumption. A catch of 15 000 tons in 1978 corresponds
to a 30% decrease in F compared with that of 1977. Table 2.9 gives the
predicted catches in 1979 for various levels of F. The high levels of
catch forecast for that year are entirely due to the rather strong 1975
year class and the average 1976 year class.

Total Allowable Catch .

As stated in Section 2.4, the objective of the recommended TAC is to
increase the stock biomass. The yield per recruit curve in Figure 2.4,
and the long-term changes given in Table 2.9 indicate that the projected
F in 1978 (70% of that in 1977) is at the conditional Fpgy, but maintaining
this intensity of exploitation will bring about a long-term gain in stock
biomass of only 16%.

In order to achieve a 70% long-term increase in stock biomass over that
at the beginning of 1978, F should be reduced to 50% of the 1977 rate
from 1979 onwards. This F of 0.35 corresponds to a catch in 1979 of
13 000 tons and an increase in stock biomass from 45 000 to 76 000 tons

- in the long term. When the stock has been substantially rebuilt, the

3.
3.1
3.1.1

3;2
3.2.1

fishing mortality could be raised to Fpyy corresponding to a long-term
annual yield of 17 000 tons. The length of time which must elapse before
this yield can be achieved (or the potential size of the yield itself

at Fmax) depends on the annual level of recruitment over the next few

years.

The Working Group therefore recommends a TAC in 1979 of 13 000 tons.

NORTH SEA PLAICE

Catch Trend

Table 3.1 shows the trend in total catch. The 1977 catch was estimated to be
117 305 tons, which compares with a revised 1976 catch of 111 264 tons, and
a TAC of 99 900 tons. The Group included an estimated 10 000 tons of non-
reported plaice in the 1977 catch figure. )

Age Compogition

The 1976 age composition has been ﬁpdated, with little resulting change.
The 1977 age composition has been estimated by raising from Belgium,
English, German and Netherlands! sampling data, representing 80% of the
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total landings. Danish landings have been converted using the German

age data, shown by inspection to be most representative for the area
fished by Danish vessels. «

The total number of fish landed amounts to approximately 310 million,

of average mean weight 378 grams. The sum of products check of the estimated
age composition overestimates the observed landed weight by 8%. It

cannot be determined whether this is due to deficiencies in the weight
data, or in the age composition estimate.

Virtual Population Analysis

Last year's trial and error calculations concentrated on obtaining terminal

F values which generated the observed 1976 catch of the good 1972 and

1973 year classes. This was successful for those year classes but not

for others. This year's trialg, therefore, concentrated on generating the
observed catch at age of the younger age groups, and obtaining for the

most heavily exploited age groups 4 to 10 a mean terminal fishing

mortality giving a consistent trend in this statistic since the 1960s.

In the years 1968-75 this trend is variable but increasing, whatever

the input F (see Figures 3.1 and 3.2). For the years 1972-75 the mean of

the possible values was 0.38 for females and 0.44 for males. .

It is assumed that the fishing pattern and total plaice effort have not
changed much in the last three years and runs 3 (%) and 4 (J) of

Figures 3.1 and 3.2 were adopted for this year. VPA input and results are
shown in Tables 3.2 - 3.7. M was taken as 0.15 for males and 0.1 for females.

Figure 3.3 shows the relation between the resulting estimates of year

clasgss strength at age 1 for the 1967-74 year classes, and the corresponding
estimates of abundance as 1 and 2 group on the nursery grounds (de Veen,
personal comm.). Fishing mortality on age groups 1 and 2 in 1977 was

then chosen so that the strength of the 1975 and 1976 year classes corresponds
to the value predicted by this relation for the observed nursery ground
abundance, as follows:

Male Female
6 6
R1975 Age 1 252 x 10 222 x 10
6 6
R1976 Age 1 337 x 10 292 x 10
F Age 1 0.005 0.004 .
F Age 2 ‘ 0.12 0.14

Plaice by-catches in the German shrimp fishery suggest that the 1977

year class is of the same order as the 1976 year class - (Rauck,

personal comm.), and a value of 300 x 106 was adopted. The 1978 year class
has been taken to be of average abundance (242 x 10° for males, and

215 x 106 for females).

The frequency distributions of recruitment at age 1:-for the years

1947-77 are shown in Table 3.8,
Prognosis
The prognosis was run to 1979, using the new exploitation pattern,

the 1977 catch composition, the above estimates of year class strength,
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and new weight-at-age. The latter, shown in Table 3.9. were smoothed by
eye from English and Netherlands data for 1976 and 1977, for the first
quarter of the year in the case of stock weight, and for the mean of
four quarterly data in the case of catch weight.

On the most likely assumptlon, that fishing mortality will not change
from 1977 to 1979, the expected catch and stock are shown in Table 3, 10
and Table 3.11. For comparison, Table 3.1l also shows the results for

1979 for multiples of the present maximum fishing mortality in the
exploitation pattern, together with the long-term equilibrium stock

and catch at average recruitment. The effect of the good recruitment

is shown by the difference between the expected 1979 catch and the long-tera
equilibrium catch for the present mortality level.

The values in Tables 3.10 and 3.11 are whole weights (gutted weight x 1.125),
but have been adjusted downwards using the factor 0.926 in order to

offset the 8% welght overestimate noted in the initial sums of

products check.

It should be noted that for no change of fishing mortality, the new
calculation predicts a 1978 catch of 117 000 tons, which is higher
than the TAC of 95 000 tons recommended last year.

Total Allowable Catch

3+¢5+1 On the basis of the relation between fishing mortality and long-term

4.2

yield for average recruitment (Table 3.11% there appears to be no
reason for a reduction in flshing mortality on this stock at present.
The recommended TAC for 1979 is therefore 124 000 tons, being

the expected catch in 1979 at the present level of fishing mortallty
(F = 0.38 for females and 0.57 for males).

max

Alternative 1979 catches at different mortality levels can be- -deduced from
Table 3.11.

ENGLISH CHANNEL SOLE, DIVISION VIId

Catch and Effort Data

After doubling between 1969 and 1971, the catch remained fairly steady until
1975 (Table 4.1). From 1976 onwards, a new increase in the landings
occurred. The 1977 landings were similar to the 1977 NEAFC TAC and the
Working Group recommendation for 1977.

Age Composition Data

Age composition data for 1976 and 1977 were available from Belgium and the
United Kingdom, who together took about 40% of the total international
catch., The data of these countries were raised to the total catch

(Tables 4.2 and 4.7). The catch in recent years consisted mainly of the

youngest age groups.

Virtual Population Analysis

A trial run was made using the 1976 input Fs on the 1977 catches. The
smoothed mean values per age group for the period 1971-74 were then
chosen as the terminal Fs for 1977. The resulting F values over the
years 1971-1977 are shown in Tables 4.4 and 4.9. The output from the VPA

gives a maximum F in the exploitation pattern of 0.25 for males and 0.26
for females. M was taken as 0.1l for both sexes.
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The stock in number results (Tables 4.5 and 4.10) show that the 1973
and 1974 year classes were above average. The 1975 year class seems to
be a strong one (aboug 31 x 106 2 year olds). Compared with the average
recruitment of 5 x 10° 2 year olds, this is the highest year class
recorded during the period 1971-77 and is corroborated by French pre-
recruit survey data (Lefranc, personal comm.).

The spawning stock biomass of females (Table 4.11) declined from 1971-75
and then increased again to the 1971 level. TFor males, on the other hand
(Table 4.6), the spawning stock biomass declined permanently from 1971
onwards. A total reduction of about 30% took place during the period
1971-77. The proportion of males in the biomass declined from 58% in
1971 to 28% in 1977. ZTor the biomass calculations, stock weight at age
data were used as shown in Table 4.3 (males) and Table 4.8 (females).

Yield per Recruit Curves

Yield per recruit curves of males and females were calculated (Figure 4.1)

using the relative F at age and the mean weight at age used in the final

VPA. Both sexes showed well-defined peaks with F of 0.31 for females and
max

0.38 for males.

Total Allowable Catch

Average recruitment has been used in the predictions (3.1 x 106 females
and 1.9 x 10° males).

Starting with the observed 1977 catch and F-at-age array, a forecast was
made for 1978 in accordance with the recommended 1978 TAC of 1 150 tons.
This requires a reduction in F to 0.16 for males and females. For 1979,
several possible F values were used:

a) Fog = Foo (0.25 for males and 0.26 for females)
b) Foo=2xF
) Fpg=2xFy
F., = F
°) Fpg =3 xTpy
a) Frg = Fpay Obtained by yield per recruit curve.

The results are shown in Table 4.12.

Maintaining the same fishing mortality in 1979 as in 1977, a catch of

2 187 tons would be achieved (nearly double the 1977 catch) and the
spawning stock biomass would increase from 1978 to 1979 by 62% (from

6 855 tons to 11 049 tons). The good year classes 1973 and 1974 and the
strong year class 1975 are the cause of the increased spawning stock
biomass in 1979. From the conditional yield per recruit curves, it is
clear that the stock isnot fully exploited.

The Working Group therefore recommends a TAC for 1979 of 2 200 tons.

ENGLISH CHANNEL SOLE, DIVISTION VITIe
Catch and Effort Data

Catch data for 1976 were revised and 1977 catch data were available from
Belgium, France and United Kingdom (Table 4.1). A decline of about
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100 tons was observed in 1977. This was mainly due to a decrease in the
French catches, United Kingdom catches being similar to the 1976 level.

Age Composition Data

The age compositions for 1969-77 (sexes separate, United Kingdom landings
only) were revised and raised to the total international catch (Tables 5.1
and 5.6). As in former years, the bulk of the catch is composed of

2-5 year old sole. '

Virtual Population Analysis

Weight at age from earlier assessments have been used (Tables 5.2 and 5.7).

Trial runs were used with the 1976 terminal Fs applied to the 1977 age
distribution. The mean values of the resulting F-at-age data for the

period 1969-73 were smoothed and used as 1977 T terminal input. The

resulting F values over the years 1969-77 are shown in Tables 5.3 and 5.8.

A natural mortality of 0.10 for both sexes has been applied. A slight increase
of mean F at ages >3 and < 13 was observed during the period 1969-77. The
spawning stock biomass of the males (Table 5.5) remained fairly stable over
the whole period studied, but by 1977 that of the females (Table 5.10)
declined to about 1/3 of the 1969 value. The stock is mainly composed of
females (about 80% by weight in 1977), and the good 1963 year class still
forms a substantial part of the 1977 biomass. During the period 1969-77,
the recruitment did not change much from the average value of 2.9 x 10

1 year old fish (1.4 x 10° females, 1.5 x 10° males), but the 1975 year
class seems to be the highest one in this period with a density of 7.0 x 10
1l year olds.

6

Stock in numbers are given in Tables 5.4 and 5.9.

Yield per Recruit Curves

Using the mean weight at age and the relative F values for 1977, conditional
yield per recruit curves were constructed for males and females respectively
(Figure 5.1). The female curve had an Fpsyx of 0.61, while the male curve
was flat-topped with an Fmox of 0.84. Compared with the 1977 F level (0.28
for females and 0.26 for males), the exploitation in both cases is below

the Fmnaxe On the other hand, any increment of F towards the Fpgx would lead
to very small gains and at the same time a severe reduction of the spawning
stock biomass.,

Prognosis

The catch for the year 1978 was assumed to be equal to the recommended TACs,
viz. 350 tons, implying a reduction of F to 0.14 for the males and 0.18 for
the females. Prognoses for 1979 were made based on the same options of F
as stated in section 4.5. Table 5.11 gives all the information on possible
1979 catches with the corresponding spawning biomass.

Total Allowable Catch

Using the F77 level for 1979, a catch of 486 tons would be achieved. The
conditional yield per recruit curves show that an increase of the fishing
mortality would not lead to important gains. Although the stock is slightly
under-exploited, the Working Group therefore recommends the same fishing
pattern in 1979 as in 1977. This led to an F for 0.26 for the males and an
F of 0.28 for the females, giving a yield per recruit of 142g for the males
and 195g for the females. TUsing the main recruitment figures from the VPA,



the Working Group recommends thereforea TAC for 1979 of 500 tons.

6. ENGLISH CHANNEL PLAICE, DIVISION VIId

6.1. Landings and Effort Data

Since 1972, the landings have been between 2 and 2% thousand tons. 2 166 tons
were landed in 1977. The catch is taken by Belgium, France and the United
Kingdom, but predominantly by France (Table 6.1).

6.2. Virtual Population Analysis

6.2.1. Age composition data

Catch at age data are given in Tables 6.2 and 6.6 for the period 1971-T77
and plotted in Figure 6.1. They are poor data, since they were obtained by
raising age composition samples based on a small proportion of the total
landings to the total weight landed in each year.

6.2.2. Input P-at-age values (Tables 6.4 and 6.8) @

Fingl F-at-age values were based on averages over the period 1971-74. An input
value of F at age 2 based on the 1971-74 average produced a 10-times average
estimate of the 1975 year class, which seems unlikely. Consequently, the
input value F at age 2 was made equal to the input F at age 3 value. This
still gives an estimate of the 1975 year class of about 3 times the average.
However, this high year class strength was indicated in last year's report
(Doc. C.M.1977/F:5) and high recruitment for the 1975 year class has been
estimated for Division VIIe and the North Sea plaice. M was taken as 0.15

for males and 0.1 for females.

6.2.3. Results of the VPA

6.2.3.1 Stock statistics

The stock in numbers data (1971-77) are given in Tables 6.5 and 6.9. The

stock biomass (1971-77) has been calculated using weight-at-age figures

shown in Tables 6.3 and 6.4. The resulting spawning stock biomass (for age

> 3) for combined sexes has been plotted in Figure 6.2. .

6.2.3.2 Year class strength

Estimates of recruitment at age 1 are shown in Figure 6.3. This is a short
gseries (1971—77) showing more or less constant recruitment except for the
high 1975 year class discussed in 6.2.2. Average recruitment for the period
1971-77 was 3.12 x 10® for females and 2.26 x 10° for males.

6.3. Prognosis

Since it would require a 100% increase in the value of F77 for males to take
the recommended 1978 TAC, it was decided that prognoses for 1979 would be
made on the assumption that F78 = F77. On this basis, the predicted catch
in 1978 is 2 173 tons.

Prognoses for the catch in 1979 and the spawning stock biomass at the end of
1979 were made assuming that F in 1979 would be either 10, 50, 100 or 200%
of F in 1977, using the same fishing pattern as in the 1977 F-at-age array
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(Tables 6.4 and 6.8) and the weight-at-age values as shown in Tables 6.3

and 6.7. The results were used to plot the predicted catch and spawning stock
biomass curves shown in Figure 6.3 (solid lines). From the figure, it is’
possible to consider the effects of taking various catches in 1979. Also
shown in Figure 6.4 are graphs presenting long-term yield (sexes combined)

and spawning stock biomass (dotted lines). It can be seen that the yield
curve is flat-topped and that the current F is 2-3 times the Fo.l value.

If F9 = F7I’ then the catch will be about 2 200 tons and spawning stock
biomass at the end of 1979 will be about the same as that in 1974-77. Very
similar results would result from taking the same catch in 1979 as that
taken in 1977, i.e., 2 166 tons.

The presence of the large 1975 year class will increase spawning stock size
in 1978, but thereafter, assuming average recruitment, it would be necessary
to greatly reduce catches in order to maintain this high biomass in 1979.

Total Allowable Catch

The Group recommends that the TAC in 1979 should be 2 200 tons. If this
recommendation is implemented, the Group points out that, assuming average
recruitment and assuming that current levels of F are maintained, forthcoming
TACs will have to be reduced to a level of about 1 600 tons, if there is to
be little change in stock biomass. :

ENGLISH CHANNEL PLAICE, DIVISION VITe

Landings and Bffort Data

The average landings between 1969 and 1977 were 718 tons, the maximum value
gin 1969) being 814 tons and the minimum value (in 1975) being 575 tons
Table 6.1). No new data were available to the Group to allow updating of
the fishing effort statistics presented in last year's report.

Virtual Population Analysis
Age composition data (Tables 7.l and 7.5)

Numbers at age for male and female .plaice for the period 1969-T75 were the
same as those used in last year's report. The 1976 data were updated and
provisional data were estimated from English and Belgian sources for 1977.
The catch at age data are given in Tables 7.1 and 7.6, and are plotted in

Figure T.1.

Input F-at-age values (Tables 7.4 and 7.9)

Final F-at-age values were estimated on the basis of mean values for the
period 1969-72 obtained from trial runs.

F at age 1 was then adjusted to generate average recruitment in 1977. M
was taken as 0.15 for males and 0.1l for females.

Results of the VPA

Stock statisfics

The stock in numbers data (1969-77) are given in Tables 7.5 and 7.10. The

- stock biomass (1969-77) has been calculated using weight-at-age figures
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shown in Tables 7.2 and 7.7. The resulting spawning stock biomass (for ages
= 3) for combined sexes has been plotted in Figure 7.2.

7.2.3.2 Year class strength

Average recruitment at age 1 for the period 1969-74 was 1.27 x 106 in males
and 0.92 x 106 in females. The input F-at-age value for age 2 generated a
high estimate of year class strength for the 1975 year class. This is in
agreement with results obtained for Sub-area IV and Division VIId, and is
also supported by the high levels of discarding of small plaice by the
British fleet mentioned in last year's report.

T at age 1 was adjusted to give average recruitment for the 1976 year class.

T3, Prognosisg

Prognoses for the catch and spawning stock biomass in 1979 were made assuming
that the TAC of 600 tons would be taken in 1978. This implies a 30% reduction
in F in 1978. The same fishing pattern as in the 1977 F-at-age array was

used (Tables 7:4 and 7.9), with the exception of ages 2 and 3 of males, of
which the F values were replaced by 0.20 and 0.50 respectively. Furthermore,
weight-at-age values were used as shown in Tables 7.2, 7.3, 7.7 and T7.8. .
The predicted catch and spawning stock biomass in 1979 was obtained on the
assumption that F in 1979 would be 10, 50, 100 or 200%, respectively, of F

‘in 1977. The resultant values were then used to plot the predicted catch and
spawning stock biomass for 1979 shown in Figure 7.3 (solid lines). Also shown
in Figure 7.3 are curves for the long-term catch and spawning stock biomass.
It can be seen that the long-term catch is flat-topped and that the fishery is
at present generating a level'of F in excess of 0.1. It is thus possible

to consider the effect on the stock and on the value of F of taking any
obtainable value of TAC in 1979. Long-term levels of catch and biomass for
each level of F can also be readily obtained.

It F 9 = F77, or if catch in 1979 = catch in 1977, then spawning stock
levels at the end of 1979 will be little different from those estimated
for the period 1975-T77.

T.4. Total Allowable Catch
The Group therefore recommends that the TAC in 1979 should be 720 tons,
i.e., equal to the catch in 1977 (a.nd also equal to the predicted catch for .

1978). It should be pointed out that, in order to maintain current spawning
stock levels in future years and assuming constant recruitment and constant
exploitation pattern, it will be necessary in coming years to reduce the TAC
to about 550 tons.

8. MESH ASSESSMENTS ON SOLE IN DIVISIONSVIId and VIIe (Table 8.1)
Three prediction runs were carried out:
1) F79—85 = F77, mesh chaﬁge from 75 mm to 80 mm on 1 January 1979.
2) As for 1, but with a further increase in mesh to 90 mm on

1 January 1981. (This run is in accordance with the latest
proposal by the EEC.)

3) Frg-g5

= F77, no change in mesh size.
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In all cases, the prediction runs were carried out using the expected stock
structure at the start of 1979, on the assumption that the TAC for 1978 is
taken in both Divisions.

For each of these runs, the ratio (percent retained by new mesh) / (percent
retained by old mesh) was calculated for each value of new length at age
for each age group in the stock. These ratios were then used

to multiply the corresponding values of F-at-age and thus produce an
estimate of the F-at-age array which would be generated by implementation
of a new mesh size.

The results of run 3 constitute a set of baseline statistics against which
the effect of the changes simulated in runs 1 and 2.could be measured.

For both Division VIId and Division VIIe sole, it can be seen from Table 8.1
that in the case of run 1, negligible short- and long-term effects are
predicted. The predicted short-term losses are low, because the outstanding
1975 year class will still be abundant in 1979 and will be augmenting the
catch of larger fish. In the case of run 2, substantial short-term losses
in catch are predicted for the periocd 1981-85, especially in Division VIIA4,
with negligible long-term gains in catch. However, an increase in mesh

size to 90 mm in 1981 should result in substantially higher spawning stock
sizes in the long term. : | .

It must, however, be borne in mind that these conclusions are preliminary
and general. When applied to the separate countries, short-term losses
differ for each country involved. . They are: lg% for Belgium, 17% for

the United Kingdom (England and Wales), and 31% for France (Lefranc,

pers. comm.). For Division VIIe, the mesh assessment was based solely on
United Kingdom (Brixham) data, which were derived from other parts of the
sole stock than those exploited by the other countries. Another drawback
is the fact that selection data from otter-trawl fishery have been applied
to a mixed otter—trawl/beam—trawl fishery. For beam-trawl fishery, no
selection data are available.

MESH ASSESSMENTS ON NORTH SEA PLAICE AND NORTH SEA SOLE

North Sea Plaice

On the bagis of the data available to the Group at present, it is cleaxr
that any increase even to 90 mm would have no effect on the estimated
P-at-age arrays in plaice. However, if data on discards become available,
this conclusion may have to be altered.

North Sea Sole

In the North Sea sole, 92% of the soles are caught by beam trawlers. No
data on beam trawl mesh selection were available to the Group, and for

that reason the Group was unable to carry out a valid mesh assessment. The
Group took note of the fact that next year the results of Dutch beam trawl
mesh selection experiments may become available.

NORTH SEA PLAICE TRTAL RUN OF THE NEW FISHDAT SYSTEM

Members of the Working Group were given a demonstration of the latest
version of that part of the FISHDAT System designed for ICES Assessment
Working Groups. Since the trial run during the 1977 meeting, there had
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been some progress. Only one-third of the North Sea plaice data provided
by members of the Group had been loaded in the data base. Apparently,
this did not increase response time greatly, and the general mpress:.on '
was that the system was promising.

Unfortunately, no User's Manual was available at the trial run. Thus, the
members of the Group were not able to test their ability at using the
FISHDAT System themselves, nor to assess what the potential of the system
might be, having regard to the normal working conditions of Assessment
Working Groups.

The RECKU-computer's internal problems sometimes interfered with the trial
run. Such unexpected failures and temporary close-down of the computer would,
of course, result in severe! upset of the schedule of the Working Group.

SHORTCOMINGS AND GAPS IN DATA REQUIRED FOR STOCK ASSESSMENT PURPOSES

| .
In 1977, a request by the Liaison Committee had been circulated among
Chairmen of the Assessment Working Groups on eventual shortcomings and gaps
in the data required. By lettern%see Annex I), the Chairman of the North
Sea Flatfish Working Group replied. '

Two more items can be added to those contained in Annex I.- The Danish
sampling level of North Sea plaice ]andings is inadequate in regard to -the
proportion of the total landings represented by the Danish fishery.
Secondly, the lack of information on pre-recruit strength of sole and
especially plaice in the nursery areas north of Sylt still prevents the
Working Group from assessing the strength of the recruiting yea.r classes
with the best level of accuracy obtainable.

REVIEW OF FISH RESQURCES

The Working Group was asked|to update the review of sole in the North Sea,
the English Channel, the Bristol Channel, the Irish Sea, and Sub-areas VIII
and IX. In addition, the lemon sole and megrim reviews were to be upda._ted.

The updating of the stock reviews of sole in the Bristol Channel and the

Irish Sea was taken over by the Irish Sea and Bristol Channel Working Group.

The question of the sole review in Sub-areas VIII and IX was transferred to

the chairman of the Hake Working Group for consideration. '

The updated stock reviews for North Sea and English Channel sole are given

* in Appendix I; the reviews for lemon sole and megrim in .eeeecees

TIMING OF WORKING GROUP MEETINGS

On various occasions in the past, Working Groups have pointed out the great
improvements which would be made in their assessments, if the Groups were
able to meet later in the year. This has never been possible, however,
with the management regime which existed in former years.

The advantages to be gained are:

(i) a more up-to-date index of recruiting year class strength would
be available from young fish surveys carried out in the spring;

(ii) catch-per-effort data would be available for part of the current
year; .

(iii) catch figures from the preceding year would be final instead of
preliminary;
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(iv) it would not be necessary to predict as far ahead in time as
o is now the case. :

In contrast with the situation up to now, possible new management systems would
appear to make it possible for the decision-making process to be held during the
last month of the year rather than in the early summer. In turn, this would
obviously allow the ICES working group schedule to be put back, with the
conseguent advantages outlined above.

The Working Group, therefore, requests that ICES brings to the attention of the
relevant agencies the advantages to be gained from holding Assessment Working
Group meetings later in the year.



Table 1., Summary of TACs for plaice and sole in various areas plus the provisional landlngs in 1977, all in
metric tons nominal weight.
1978 Working | 1977 Working 1977 EEC 1976 Working NEAFC . . .
Area Species Group TAC Group TAC TAC proposal | Group TAC for 19$$C Prov1s1§x91?(,% landings
for 1979 for 1978 for 1978 for 1977 %)
IVa,b,c Plaice 124 000 95 000 95 OOOl) 71 000 99 900 107 042 117 305
North Sea
Sole 13 000 <12 500 10 000 6 700 12 500 14 236 18 236
~ 8 000
§====_———§=======3#=%m
gﬁi:h Pli,lce VIId 2 200 2 500 3 100 2 000 3 340 .2 166 2 166
Chamnel ViIe 720 600 1 000 722 722
Sole VIId 2 200 1 150 1 500 1 000 1 450 1275 1 275
" ViIe 500 350 440 506 506

*) Including Working Group's best estimates of total catch, including non-reported landings.

1) TAC bilateral agreement between Norway and the EEC.

_VI-



Table 2.1. Nominal catch (metric 'tons) of sole in Sub-area IV, 1967-77.

(Data for 1967-76 from Bulletin

Statistique.)

Country 1967 1968 | 1969 1970 | 1971 1972 1973 1974 | 1975 1976 1977*)
Belgium 4 455| %874] 2 703] 1880 | 2227| 1834| 1485] 1130 1 383| 1 456| 1 669
Denmark 15931 1590 8421 525 | 1149| 671} 957 705 682 574 323
France 444 273 364 265 403 206 250 195 297 598 337
Germany, Fed.Rep. of | 1 094| 1 138 692 318 600] = 258 336 173 23% 192 310
Netherlands 24 900 | 25 175| 22 032] 16 024 |18 776 | 17 662 15 883 |15 343 | 15 242 11 044 | 11 106
Poland - - - - - - - - - 5 -
Sweden® - . - 13 12 13 13 12| + - -
UK (England & Wales) |- 1 023 1 129 927 660 485 449 387 340 426 455 491
UK (Scotland) - - - 1 2|l + 1| . - 2
Total 33 509 | 33 179 | 27 560| 19 686 |23 654 | 21 093] 19 312 |17 898 | 18 263 | 14 326 | 14 236
Unreported landings 2 5001 3 000] -4 000
GRAND TOTAL 20 763 | 17 326] 18 236

*) Preliminary data as reported to ICES and amendments made during the meeting for Belgium, Denmark, France,
GDR and UK (England & Wales).

a) Figures from 1968 onwards include catches made in Division IIIa. The 1968 catch was included in 148 tons
of Various Pleuronectiforms.

_g'[..
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Table 2.2. DNorth Sea Sole
Nominal weight (g) at age for stock and catch

(average 1969-73).

Males Females
Age
Biomass Catch Biomass Catch

1 10 10

2 39 90 62 124

3 146 203 199 257

4 231 259 316 377

5 283 302 425 473

6 316 326 507 540

7 339 351 566 585

8 361 371 605 622

9 317 383 639 654
10 387 392 671 684
11 395 395 694 703
12 401 403 713 723
13 404 406 729 735
14 406 407 739 745
15 410 410 742 750
16 410 410 748 750
17 410 410 752 750
18 410 410 758 750
19 410 410 760 750
20 410 410 760 750




Table 2,3 North Sea Sole ‘
Age composition of total catch in 1967—77 (thousands).
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Table 2.4 Noxrth Sea Sole
Fishing mortality 1967-7T.

Males
AGE 1967 {1968 1969 1{197¢ 19571 1972 1973 1974 1975 1976
1 .00 .00 .QQ .21 .22 .@a .00 .01 .01 .21
2 .08 .18 .33 .19 .31 .21 .17 22 .27 1@
3 39 1.20 .E65 E1 .52 .76 .66 .32 .57 .50
4 .52 v .54 .43 .64 .56 .52 - .77 .63 .52
5 .19 .58 .69 .23 .58 .47 37 .41 .42 .72
(= .11 1.58 .31 .29 .18 .50 .36 .57 .33 .58
7 .12 .64 Q0 .23 b .8 .25 .41 A7 .32
& .63 46 .28 Q7 .19 .20 .19 .48 .22 .25
g .26 27 .02 .05 .13 .23 40 17 .33 .24
10 .00 .08 .01 .29 .08 .13 A7 .21 .13 .30
11 .28 Q2 .13 A7 .07 .23 1@ .14 . rd .20
12 47 Q7 . Q0 21 A7 .16 37 .07 .19 .09
13 .7TO@ .26 .13 .07 .18 .10 .11 .07 .23 .
14 15 .15 .15 .15 »15 .15 .15 .15 .15 .15
AGE 1977
1 .01
ax 88
3 B0
4 TE
S .61
[~ 60
7 .30
8 .24
9 .17
192 .13
11 . Q2
12 e
13 10

14 .15
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Table 2.5 North Sea Sole
Stock in numbers (thousands), 1967-77.

1967 19€8
32975 S1540
32151 29837
45736 26956
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az9 aa
274179 23131¢
3)
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1973 1974
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Table 2.6 North Sea Sole
1367 1368
@ U
gl 4624
17282 13898
S6301 10876
1497 21188
418 536
19510 1283
46 2551
3062 529
475 1371
Soe 259
133 S58
418 275
87 327
24701 60275
SFAHNING STOCK (AGE = 3)
81951 95651
1973 1974
gl10 410
7376 1eze7
5470 {12729
8795 28368
2503 3189
1208 814
T48 o7l
S&5 228
era 235
2002 g 61
138 1Zea
116 48
2a7 4
48 1@1
3518 32901

SPAWNING STOCK (AGE »>= 3

THE LAST GROUP

228932

22284

- 20 =

Females

1969

£65
13812
1eede
2174
5083
13408
243
115
8537
133
1544
154
291
g6

43001

33824

1979

51
14351
15222

€153
1@8&3
Zel4
40
487
ZE&9
le4
176
13e7
21

Gz

41730

27308

IS NOT A FLUSGROUF

1970

‘643
40968
139486
4353
tedz
1677
7832
168
56
473
74
1542
a5
323

36874

32157

1976

405
1584
1ed17
8118
3078
751
1480
461
444
275
17e
141
18563
40

Z933¢

27331

Age composition of total catch 1967-T7T7 (thousands).

1971

185
2e731
7214
6298
17e3
584
J14
4266

186

654

32710

32177
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Table 2.7 North Sea Sole ‘
Fishing mortality 1967-77.

Females
AGE 13687 1868 1969 1{197e¢ 1971 18972 1573 18974 1975 1976
1 .20 .QQ .01 .21 .21 .00 .21 PR N .00 .01
2 .11 AT .35 .13 .37 .04 .23 .23 .35 .08
3 .50 .33 .62 .&63 .51 .54 .62 .66 .27 42
4 .93 B0 CT- =4 .08 .48 .58 .71 B8 .BQ
5 .28 .34 .08 .24 . 37 .51 .60 .38 .54 .78
e .15 .23 .33 .32 .18 .29 .37 . 39 .33 .81
7 22 .73 .20 .23 .26 .12 .29 .28 .26 .48
& .17 .63 .13 .18 .23 .23 .32 .16 .32 .48
a .12 .B7 .23 .28 .11 23 .41 .13 .23 .49
10 .30 .11 iy .28 .08 @8 .o .19 .11 43
11 .12 ed .15 .21 .19 .25 .46 .16 .21 .23
Z .11 A7 .13 LW L0 LZ1 .29 .18 .24 .24
13 .15 L3l .11 .14 .12 .11 .34 .01 .1@ .45
14 .15 15 19 .15 .15 .15 25 .25 .25 25
AGE 1977
1 01
et 28
3 .66
4 .68
5 B8
[ B8
i 40
& 4@
=) 35
19 .25
11 2
12 18
13 18
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Table 2.8 North Sea Sole
Stock in numbers (thousands), 1967-77.

AGE 13867 19&8

1 3381@ S404@

z 28511 J@583

3 45794 23138

4 1441382 25872

9 ez24d T7TiTe

& 3149 4211

7 7921 2453

& 1664 5734

3 18853 127

1e 1925 14152

11 4633 12981

12 1344 3712

13 Jlez 1@38

14 73 2454
TOTAL

Je1s16 246436

SPARNING STOCK (AGE »= 33

239585 1613063

AGE 1373 1374

1 57354 897543

2 38288 51318

3 12441 27645

4 ziegea 6033

5 5776 1ee7d

1= 4133 £a5a

7 2434 2595

o) Zive 1493

2 2121 1427

ie 11272 1271

11 Q37 azog

12 483 Jed

13 746 331

14 218 473
TOTAL

158979 172328

SFAWNING STOCK (AGE >= 23

3336

63488

Females

1969

28195
438323
23231
Tave
12338
43736
1413
1ee7
2775
E5@
115e3
9z
2829

7TZ3

192215

115123

THE LAST GROUF IS NOT A FLUSGROUF
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Pakayad 547
3115@
11532
S06e
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3Zz90
1e83

&oz

71762
cev4e
33115
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1192
aze
268
696
4523
131
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628
487
B25
497

zZelz
238843

57190

1972

42315
14512
43877
10356

-
o

WM DHMmL

—
DELER ST AV IR €3 S 1 0 43 I

oo @ R )M

N

15e8e4

941732
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Table 2.9. North Sea Sole
Prognosis for catch (tons) and stock (tons) in 1978 and 1979, and
long-term increase in steady-state stock biomass (based on 1977
exploitation pattern).

F F relative to | Long-term | % change
e e KO - SO B -/ e )
1977 | .72 .66 | 18 130 44 035
1978 | .49 | .46 | 14 797 44 705
1979 0 0 48 622 0 299 270 +569

.1 4 189 1 216 506 +384

.2 160 434 +259

.2 8 032 .3 121 894 +173

.3 11 562 4 94 994 +112

.35 | 13 200 5 75 911 +70

4 14 805 .6 62 141 +39

5 17 787 .7 52 029 +16

.8 44 468

.6 20 530 .9 38 710 -13

.7 23 054 1.0 34 245 -23

.8 25 379 |

-9 27 523

1.0 29 500




Table 3.1.

North Sea Plaice.

Nominal catch (metric tons) in Sub-area IV, 1967-77 (data for 1967-75 from Bulletin Statistique).

Country 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977K)
Belgium 6 778 5 576 4 476 4 360 5 073 5 531 6 133 6 202 6 154 4 574 T 385
Denmark 28 287 | 30 369 | 35 227 | 32 807 | 22 278 | 24 494 | 23 266 | 19 814 | 22 731 | 23 724 19 026
Faroe Islands - - - - - - 1 - 1 - -
France 1730 | 130) 13%]| 1406} 138 | 1062| 1355 519 536 497 596
Germany, Fed.Rep.of 5290 | 5250 5071 5519| 3296| 4318] 5451 | 3233| 4040 | 3654 5 418
Netherlands 29 905 | 33 236 | 39 420 | 46 080 | 44 502 | 52 048 | 57 948 | 54 438 | 51 293 | 51 630°) 53 691°)
Norway 35 38 26 22 18 19 15 13 13 | 20 20
Poland - - - - - - 1 - 153 40 -
Sweden®) 593 776 772 608 588 626 432 431 35 26 56
UK (England & Wales) | 30 974 | 29 569 | 30 349 | 34 839 | 32 576 | 31 642 | 30 400 | 23 854 | 20 290 | 23 789 | 27 482
UK (Scotland) 5709 | 5810| 4981 4703| 4210]| 3410| 4815| 4002| 3266| 330| 3631
USSR - - - - - - 397 39 - - -
Total 109 301 |111 934 | 121 652 | 130 344 | 113 921 [ 123 150 |130 214 |112 545 |108 512 |111 264 | 117 305

*) Preliminary.

a) 1967-74 includes Division IIIa.

C) Represents 4% 428 tons, plus 80% of the 12 837 tons Dutch catch reported as coming from the Skagerrak.

b) Includes 5 000 tons estimated to have been unreported.

_Vz_



Table 3,2 North Sea Plaice

Age composition of total catch in 1947-77 (thousands)

AGE 1947 139438

1 8a °

2 8447 5883

3 £53489 £913@

4 38613 36765

S 139525 21385

& 1£Dee 9455

7 £452 4837

a 3488 2441

9 Zoed 1478

10 llen 817

11 883 B06

12 411 ER7

13 231 156

14 43 4@

15 36 36
TOTAL

116451 113330

SPAUNING STOCK (AGE = 3

1@V352 197447

AGE 1383 1554

1 & @

et 4DZ& 4118

3 129617 16158

4 Z8e17 23418

S 18362 16268

& led4zz 8409

7 Teed 7728

& 3JQ&a7 2828

9 le7dn 1473

ie e6d 600

11 433 238

1z 34 as

13 Te 123

14 18 17

18 28 21
TOoTal

37879 80633

SFRAHWMING STOCK (AGE »= 3

22383 76518

- 25 -

Males

5518
23857
32056
18817

&181

3I&V3

2139

1281

&
496
263
132
42
36

124333

98887

[
4
4!
]

L

> D3I W N Lo 1LY

-
QDO QI
MoPneuUn

N W
N Ao

~

wn
P
M

1)
T
M3

e

Py
N
o

o
v

) e
DS

1959

0
4398
13380
27497
19882
7633
3718
1520
1050

491

M M
£ L3 oo
oD

aszse

80ase

-
)]
[}
T

= N e

LR B D B
J 0o 1~ M Lo e

oy Co 0y L3 D L]~
-
N~ Lo Le~ &

5

4026
16347
z283e4
19592
10867

3617

1238

635
441
327
331
z2z4
178
531

ae7vas

8ze89

1857

@
4343
18375
£491¢€
1567e
5535
557
2TZ8
1324
785
314
149
T

ot

37

80871

TEEZ2A

Ty & e
~ & Co D

s,J
m
~1
- L)
)]

-~
M)

873

ctd.



Table 3.2 (continued)

AGE 1858 1960

1 154 @

z 12954 3241

3 18812 38548

4 17198 Za7e?

5 ZQa739 1903861

& 1ezav 11185

7 SZBE 4976

a8 2178 21886

9 18186 see

10 1485 &Eal

11 714 4086

12 S4Q 129

13 94 Z15

14 25 1@

18 &e de
TOTAL

Se161 285851

SFAWNING STOCK (AGE »>= 3

78ze7 9571e@

AGE 1965 13268

1 @ @

2 7427 3294

3 26468 44528

4 34461 3seas

5 Je7ec 21130

] 17681 13830

7 =Yt 59382

8 3337 3728

3 1119 ZE56

1o 1127 831

11 11386 363

iz 243 552

13 186 3z

14. 6185 36

15 478 745
TOTAL

132576 134503

SPAHNING STOCK (AGE »= 32

125149

13e5e8

- 26 -

1675
18081
382485
1e5E&s

746

6104

3zeld

1738

1e57

498
447
£19

18

“-

1867

o
4141
17704
116442
29884
16688
12446
3440
291z
551
159
a1
231
120
431

205z9¢

201143

1962

Q
2268
26154
49241
32518
125334
8252
3138
790
S87
419
90w
114
118
49

134185

131919

1968

154
7247
g9zeg
€ee74
7153¢
8537
3530
4620
iee7

1621 .

56@
3395
129
149
316

155554

1483347

1963

S539¢
172e39
72995
47327
17847

7027

£7e8

1624

avg
453
43

1969

289

23841

23842
18548
137z¢6
50365

3967

1913

4941
1084
939
gas
Ze3
217
371

137127

1279es

1864

Q
9551
24448
433948
41645
22433
5968
21383
1z27
&97
448
Jez
124
izZe
74

1432874

144323

1370

1401
132458
279862
31668
Z£30837
18237
37089

£348

11585

13286

528
63
37
1Ze
ez

158566

144920

ctd.
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Table 3.2 (continued)

AGE 1971 1372 18973 1874 1375 19786
1 aAzZa 1084 437 830 o981 3027
14 18886 14587 13037 8&a32 21743 13178
3 27438 22094 35623 30891 S9358K 51818
4 163885 23847 46230 36lle 15709 79241
S 11387 159 - 21152 19947 11399 18126
& 10351 7461 SE35 R4€67 7487 5353
7 &gt1ag 5968 27883 3085 4166 3744
2 12683 3Z04 33351 1964 2037 2331
2 1408 STZO 1764 1807 1432 1228
i@ 1180 1213 4220 iees 8g8& 723
11 781 258 185 23586 Z2e4 579
12 374 73 379 247 339z 143
13 v 487 bajets 276 . asa 181 574
14 183 3485 zZe1 162 11¢@ 23
19 448 a77 524 ' 34e 258 3s
TOTAL
16573 280Z1 1353941 1174&%5 127479 188326%&
SPAWUNING STOCK (AGE »>= 3 .
&7265 82330 122467 106763 104755 166163
AGE 1977
1 1963
ol 2331
3 25654
4 43006
. 5 48522
; & 38493
7 Z485
a 1840
& 1285
1¢ S48
11 A0&
12 328
13 128
ia4 3a3
1% 241
TOoTAL

151443
SFAHNING STOCK (AGE 2»>= 3
128439

THE LAST GROUF IS8 A FLUSGROUFP
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Table 3.3 North Sea Plaice
Fishing mortality 1947-77.

Males
AGE 1847 15948 1949 1956 1951 1952 1953 1954 195% 1956
1 Q0 Q@ Q0 Q0 .00 0@ .20 L0 .00 .20
ot .25 .04 . @3 @3 . Q3 .24 .25 L83 .@3 .23
3 G 23 .21 .14 .18 .17 .13 .13 16 .16
4 .54 -1 .52 .37 .31 .35 .39 .34 .34 .37
=) .62 TR .63 .51 .47 49 .42 26 chs .34
& .71 LEB LBQ LE53 .85 .97 .55 g .38 .36
7 .69 B0 .58 a7 .49 .53 .72 .51 .33 30
a .61 .57 .55 .45 .35 .42 .65 &7 .48 .34 .
=] .08 54 .61 54 .35 .47 .49 .71 .54 .48
1@ .53 .48 .53 .49 .44 .42 .87 .53 .54 B3
11 .29 .58 .58 .42 BT .40 .78 .50 .44 .53
1z .74 .18 o2 L03 1.18 .41 .27 .38 .61 .28
13 1.24 .66 1@ . o6 1.61 .68 6@ 1.38 67 .33
14 .45 .46 .42 @3 1.26- . QQ .34 .24 .26 .17
15 20 L 20 .20 20 20 20 .20 .20 .20 .20
MEAGN F FOR AGES 2>= 4 AND (= 1@ (NOT WEIGHTED BY STOCK IN NUMBERES)
.61 .08 .08 .20 .42 .45 .85 20 .43 .40
AGE 1957 19558 1859 19ce 1961 1962 1863 1864 1985 1865
1 .02 .00 00 cls) . Q0 .20 DO .00 . Q0 . Q0
s 24 L83 25 .01 .91 .01 %] @3 .21 .23
3 .15 L3 .17 o3 .08 .12 10 .18 .20 .16
4 3B .36 .31 G .39 33 .54 .36 4@ -
S .4Z L0 .43 .00 .37 «DE 07 .84 .43 43 .
& 32 .30 -8 -85 .39 L5 97 .05 .09 33 ‘
7 o4 .20 .41 .33 .35 .40 .05 G 1= a3 .45
a .26 IS A 28 - ¥ IG5 .38 a1 .32 .28
9 .40 o4 .28 .13 .37 .17 .26 .26 .24 . 35
1@ .32 oD .33 A5 .21 .13 .2 .16 .37 WE7
11 g .49 a2 L13 .16 .11+ 2@ 21 .42 .18
12 ED .61 .35 1@ ol <44 . @2 .18 .16 .33
13 GT-] . BB 1.82 97 .23 e .16 L8 .16 .31
14 25 LR .51 1.28 .19 .13 .05 .12 .36 11
18 .20 LR o0 .20 .20 20 P20 .20 Lo .20

MEAN F FOR AGES »>= 4 AND <

1@ (NOT WEIGHTED BY STOCK IN MUMBERS)
.38 .23 .35 . 3€

& .38 .35 .45 37 .38

)

ctd.
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Table 3.3 (continued)

AGE 1967 1983
1 20  .oe
z .03 .e8
3 .14 .25
4 .36 .31
5 .73 3T
8 67 .44
7 .51 2T
a .40 .34
9 .31 J1a

10 .13 .27
11 07 .18
12 .05 .20
13 .z1 AT
14 .26 .19
15 .20 2

MEAN F FOR AGES =
.44 .31

AGE 1977
1 Q0
2 .1z
3 .3
4 .55
9 .57
& .Le
7 .43
a .38
a .33

1@ .32
11 .28
1z 27
13 28
14 &5
18 25

MEAN F FOR AGES »=

4
ey

1383 137e 1971 1972 18973 1874 1975 1976
. QQ .21 s 1e) Q1 e .20 . @1 Q1
cod .03 .12 d1e .1z @3 1@ 17
.27 .38 .26 18 .37 .4z .23 .37
.24 .59 .38 .35 .E6 .7 37 S0
T L oQ .41 -5l .97 L8R3 .94 .98
.15 &8 41 48 .39 .44 -4a 5e
LS8 BT .43 41 .32 .06 .38 .44
2z 1) .38 48 .4Q . 35 .40 .37
.33 .12 .34 .35 JBe 38 .45 .42
.23 IRG .28 53 .45 0B .29 41
.24 E1 .30 .32 11 .46 .26 .31
3z .25 21 .48 .21 .24 .30 .21
AT 22 2T 29 .31 .33 .26 .31
oy 13 18 30 .34 .23 .14 .21
.20 .20 20 LZQ .20 .CQ L0 2@

4 AND <= 1@ (NOT WEIGHTED BY STOCK IMN NUMBERS)
.35 .47 .33 .43 .47 .5e .42 LBE2

4 AND <= 1@ (NCT WEIGHTED BY STOCK IN NUMBERS)



AGE

s
S WO~ LM~

[os
-~

[y
g M)

-t

14
15
TOTAL

SFANNING STOCK (AGE »

AG

m

W 0o~ 0y U A LM~

TOTAL

SPAHNING STOCK (AGE

- %0 -

Table 3.4 North Sea Plaice
Stock in numbers

Males
1947 1948 1949
190145 212325 162485
185392 163574 182750
131130 151492 135340
goaza 89345 1234658
45343 453383 . 430264
Z7ess 21068 19416
13855 11433 9413
ae7te S598 538«
4797 3765 2914
£88z 22381 1820
Jezl 14485 1210
&37 1955 SFN
IJ&e 343 1435
112 116 158
63 &3 63
7TR36833 710587 669673
= 32
Jza3a9 3348327 324438
1883 1254 1858
157438 lteeaEl 199703
118206 135560 143162
121373 JLe38 112862
93418 BE243 68442
51322 545681 53133
41650 ZI0&E 3z372
14697 Z@730 1777
6302 £16@ 10673
2967 Fiez 27es
1458 1563 1311
385 c45 73z
GET 333 338
132 Zae 283
536 a5 &1
44 a7 5&
B1E655 EO3Z31 6445248
= 3
335851 Iet14ve Je1723

(thousands), 1947-T7

1950

178534
133852
1521324
94433
53088
187¢g@
J185
4532
Ze7s
1357
&99
585
398
1115
ae

1

o
1
T

1zaa96
171886
11933
8275e
4z251¢
30353
19284
19054
5634
1354
ES7
41

156

1951

1703587
153665
118297
11338
55912
273ase
3874
4484
2500

1723214

112942

144129
a78&e62
42118
26087
18857
12683

6l1&%s
Jed4
8ezz
335
z&7v
27
33

640028

342172

1352

138434
146826
128466
84277
71870
Jeeve
13564
S5z
2720
1510
743
316
135

1
]

i £

21465
1070583
SZ833
27&z28
16354
115321

D~ M ©0g
MU=~ |m -~

ctd.
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Table 3.4 (continued)
AGE 13253 19ee0 1861 1362 1363 1364
1 326058 333834 274761 218597 216776 722246
Z 292338 ZEQEZT SAT385 2368483 188148 186581
3 129729 2u7edq 233545 245802 201448& 156847
4 68383 34443 142223 183567 187353 157456
s eazas 43501 BYSED ABl173 118811 94255
6 30332 J6@AaL 27474 34243 44228 56331
7 1830 1631 20743 16835 TAEA 215508
& 11584 ae11 avz4 12223 8732 2916
Q T7ET 7260 B253 5412 7Te24 58525
1@ S708 4278 EQl3 3732 3I2ZA SQa0
11 23485 3531 3671 4198 £e70 2583
) l1oe3 1334 2eed 27eq IZ226 1872
13 118 268 1eat 18782 1485 2735
14 67 15 1ze 728 151z 11@1
15 151 35 =3 ae 516 1232
TOTAL

9173e2 1ed4e124 ie73ge3 1057771 1003340 1425146

SFAUNING STOCK (AGE »>= 3
338917 4255891 516457 6026485 838416 516319
AGE 1965 1566 1867 1268 1963 127e@
1 197364 19353634 165784 134597 191747 212195
2 EZ21643 16T8T7E 16E6E6E3 142692 118282 164773
3 155442 SE2a8lTe 142510 133611 116104 24297
4 112477 102325 4135373 106279 893177 TEOEQ
) 24260 BESo0a 51743 245352 BEE&448 g3ec@
& 42ER0 853431 3g4z2a 29835 147764 JI340Q
7 28332 20443 3317S 16013 14182 _Q7EZ
& 13041 17438 112063 17@az 1a521 8554
o S84l 8143 11614 6472 10447 TESA
1e 380 IQ2T 43ET 7307 1333 271
11 ITET SE98 2828 aTal «73z 28332z
12 1787 2149 1643 2ez7? £833 3257
3 1338 13z2 1310 1340 11325 168388
14 2174 230 836 914 Jed ¢4z
15 a37 1324 754 553 843 834

TOoTAL

12853924 1177373 1054493 AS5E&TE Ta52e9 767314

SPAWNING STOCK (AGE »>= 3
466347 8138686 TEZZe53 STS3&7 474230 3843211

ctd.



AGE 1971

i 1&3720

£ 1865@4

3 1285863

4 55454

S 36327

& Jiees

7 17033

& 35421

g S198

10 s5ze4

11 3248

1e ZORT

13 2191

14 11886

15 78€&
TOTAL

€£969548

SPAWUNING STOCK (

326754

AGE 19¢7

1 3374039

2 222425

3 95443

4 108728

) 114485

6 l1ea7@

7 7613

8 6238

5] 4804

ie 1458

11 1305

i2 1475

13 T

14 1421

15 38
TOTAL

3i15tee

- 32 -

Table 3.4 (continued)

648929
AGE >= 3
343494

SPAHNING STOCK (AGE »>= 3

3552686

THE LAST GROU: IS A PLUSGROUP

1973

442522
126190
122272
tezess
SZ0E6
1879835
11@z3
10735
4808
124214
1615
217
1167
971

17

¢

81314

341606

831726

Z7748@

1375

153835
2348e32
318370
S4c1e
29132
Z1eez
1413
BER3
4193
364z
1234
3672

845

197¢&

Ze1E80
131428
181376
218581
32514
1453
11257
az1s
3805
2291
Z335
218
2337
560
a4

8731

0)
D]
L)

479354
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Table 3.5 North Sea Plaice ‘
Age composition of total catch in 1947-77 (thousands).

Females

AGE 1947 19483 1949 1950 1951 1952
1 15 @ @ (5] @ Q
2 Sel0 78658 7509 5914 5552 &Z257
3 27318 33130 z2aasz 21248 20130 22720
4 2739¢ 29758 33048 22441 24152 19631
= 14118& 171l 14453 14305 15792 17454
e ie@1d 7577 7iéz geza 8794 3837
7 536e 4412 4011 3684 392 EQ48
2 5eez 3149 2882 2334 2830 2893
9 4311 3189 2390 2237 1598 2027
1@ I53e 2760 26328 2354 1472 1823
i1 2713 zZe7z Z128 2194 1191 1830
12 1904 1735 1437 1644 11486 1432
13 1128 111@ 1272 375 844 212
14 603 T8 47 865 642 534
15 . 333 383 289 397 556 349
1e 183 152 256 2e1 Seg9 iza
17 a6 194 164 ge 3z 32
18 37 852 taga) 51 276 37
19 3 15 &3 a7 208 2
20 g 5] 2 15 117 Q@

TOoTaL »
113638 115417 109324 880QE0 KA9RE6R - 9384z

SPAHNING STOCK (AGE »>= 4
7BTZES 74372 72863 60138 c4184 g4305
AGE 1953 1954 19858 1956 1957 1858
1 5 5] @ 2 ] 5]
2 6567 5529 4746 5353 5851 4181
3 241593 20499 156083 18339 2241 13204
4 23750 20975 15609 19722 13201 27944
5 13249 12074 13308 9039 13381 13738
& 12586 B773 TIR9 7673 &le2 &e16
7 7154 2023 4e21 4387 513 3495
3 4550 4267 5117 3328 33985 4046
=) 2314 3033 3088 3555 26382 3266
i@ zio4 1825 2537 2582 3177 Z607
11 1902 1357 1588 1745 ZZ8&0 3G498
12 1542 i111 1153 10&0 1322 14324
13 1084 3959 b2 7T _a7a S04
14 az2s €16 P =1 43985 821 513
15 IS4 591 <57 363 376 3z
t16 187 Z3& 1358 13% 225 22
17 142 165 el 94 13¢ 13@
18 683 73 o7 49 sQ 59
18 5 3@ 23 16 3z 42
ce o 3 8] & 6 37

TOTAL

123064 83173 804848 @222 87834 a7351

SPFAMNING STOCK (AGE = 43
72344 62145 576833 S5470 59632 70476

ctd.
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Table 3.5 (continued)

AGE 1959 1960 1961 1962 1963 1964
1 2] i ) 5] ) 5] o)
2 15772 472¢ 1581 1232 5731 16302
3 19626 41141 28411 32428 12337 23265
4 11286 19821 34133 31768 43921 26576
s 17637 7132 12008 29275 283930 21419
& 8477 11428 4369 11936 17473 13736
7 g470@ 6398 6754 6142 6789 7014
8 2738 4289 4992 es1e 4299 2303
g 3319 2344 3528 3357 4Q59 1993
10 2876 3054 2157 3055 3173 2474
11 2193 2094 2231 1859 2260 zZeas5
12 2312 1673 1765 1382 1934 1263
13 1270 1095 1438 1463 155 1084
14 657 621 : 1128 1161 1148 366 '
15 384 508 607 545 673 527
16 306 195 255 az4 456 505
17 213 143 157 a5 274 5468
18 a8y 94 109 45 209 41
18 76 46 58 41 asg 297
20 13 79 ) [ 55 141
TOoTAL
95822 1069285 1061381 1332184 147980 123316
SPAHNING STOCK (AGE »= 4) : ‘ _
ce424 61124 76189 998558 123912 83749
AGE 1965 1966 1967 19€8 1969 1870
1 o ) ) Q 8 77
2 2839 5700 3121 7033 9241 2311
3 24619 51936 21833 22698 25934 27es6
a 23253 24445 63691 20257 18834 28301
5 170684 13172 18404 51274 13499 16939 ||
& 14371 g705 11301 7473 39605 13838
7 ae93 2831 8896 5122 S50 34679
8 5207 6371 4273 5833 3291 4509
a z2364 3677 56952 2484 4872 2747
40 z@9s 2056 2283 3178 12368 3772
11 2057 1608 1508 1308 3174 1522
12 130z 1904 203 1336 a33 2102
13 1423 11864 1342 630 990 752
14 339 1073 769 840 362 721
15 872 589 av1 488 887 3z0
16 £33 663 3z2 576 348 ava
17 437 374 504 478 431 291
18 564 305 183 140 179 173
19 382 316 139 134 202 . 35
20 236 193 165 113 173 39
TOTAL . ‘
118860 133786 146342 131407 129331 148451
SPRAWNING STOCK (AGE >= 4
84402 76150 121338 101676 - 94148 111284

ctd.
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Table 3.5 (continued)

AGE 1971 1972 18973 1974 1975 1976
1 481 765 7es 728 269 1076
2 19676 12838 12608 10456 18210 14735
3 25283 25193 33928 29127 46398 36248
4 15825 21e7s 41452 24431 18834 D1&R7
5 11498 12836 18843 zez48 14393 3750
2 102386 10598 Tai6E 10270 13806 GETT
7 7023 11437 6171 4359 7aTe 6753
8 13864 11773 6375 4450 3393 4518
9 321 18503 5694 3941 6223 2493
1@ 2471 4892 12355 3152 3924 2145
11’ 2303 46835 ZEeS 2681 1593 2025
12 1536 5654 2099 1654 3071 309
13 1424 ZE8T 1945 1652 1017 7374
14 =7 2733 23 1321 137 72
15 742 1188 115Q 1253 1435 559
16 346 1475 705 705 1166 552
17 aze 2459 S61 1269 431 674
18 : 3e7 613 413 136 1166 27z
189 176 3E8 zeg . 54 . 13z 3@
2e a8 2oz aza - 42 25 44
TOTAL ‘
118063 152235 161002 129365 1488853 148355
SPAHUNING STOCK (AGE »= 4
72563 113434 113743 89054 84004 96299
AGE - 1977
1 1149
2 24861
3 z7a2v
4 40234
5 45124
& 5024
7 3449
3 3260
8 2202
10 1233
11 927
12 10¢6
13 a3za
14 1864
= 21
16 252
17 193
18 164
12 110
20 101
TOTAL
158517
SPFAMNING STOCK (AGE »>= &)
105281

THE LAST GROUF IS NOT A FLUSGROUF
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Table 3.6 North Sea Plaice
Fishing mortality 1947-T7.

Females
AGE 1847 1948 13942 1950 1951 1852 1953 1954 1955 1956
1 el .00 .00 .20 0B 00 .20 .07 .00 .0
z .05 .05 .04 .4 .04 .04 .06 .04 .03 .03
3 .25 .24 .22 .15 .18 .19 .21 .23 .15 .16
4 .38 .40 L35 .23 .22 .24 27 .25 .25 .22
5] .35 .39 .31 .23 .23 .22 .23 .19 24 .20
6 .32 .28 . 25 .18 .19 20 .21 .16 .16 .18
7 .22 22 21 A7 .15 .17 .19 .18 .14 .13
3 .26 A7 .18 .17 .16 .15 .17 .18 .15 .13
5] .29 .23 .17 .18 .15 .16 .18 .14 .14 .14
1@ .35 2T 2T .23 .16 .23 .23 17 .15 .19
11 .37 .32 .32 .34 .16 .23 . 34 ,20 .18 .14
12 .37 .39 .36 37 .27 .26 .32 .30 24 .18
13 .38 G .47 .33 . 30 .31 .28 .30 . 35 22
14 G F:) G .31 .42 .38 L 27 .46 .23 .32 .3z
15 .03 G 24 a3 BT .32 .30 E1 .15 .21
16 .03 .08 L 23 .60 .28 .25 27 37 .03
17 .13 .08 Q4 .24 .63 .18 .49 .33 14 W27
18 .18 AL .05 .22 2.54 .12 .18 .45 .07 .03
19 .10 1@ .iQ .03 .19 .19 .0z .10 .22 .08
g, 1@ lal LR .QD L10 .00 L2 .10 .0 10
MEAN F FOR AGES »>= 2 AND <= 20 (NOT WEIGHTED BY STOCK IN NUMBERS)
.25 .23 .23 ol s .38 .19 .23 .23 .13 .18
AGE 1957 13952 19252 1960 1961 1982 1963 1964 1965 19686
1 (6] LR .20 Q2 s ds Q0 LR .20 Q0 .02
z .6 L3 . Q7 .02 .01 .01 .24 .11 .02 .04
3 16 .18 .12 .23 .16 .18 .12 .19 .21 .12
4 2z a7 .18 .4 .2 a4 .40 .24 W27 .29
= 21 .21 ) = g s ) .36 G4 27 21 .22
= .18 18 AT .23 .13 .28 .33 o2 oy A6
7 .16 .13 .1a 17 .18 .21 .23 .19 .21 .22
a3 13 .16 .13 15 .18 A 20 .12 .19 .18
= 13 .14 A7 .14 18 .18 .21 12 1€ .18
10 .16 .18 37 ot W17 .18 .20 17 W17 .15
11 AT Lo .17 .15 .20 .17 .23 .18 .18 T
12 .43 13 2R 17 = 47 .29 - .14 .20 .23
13 A7 .11 .18 12 20 .18 .25 23 21 .18
14 .25 13 L10 Q3 1B . 2Z .18 g s .26 .21
15 .28 .18 P .02 i1 1@ .17 11 .28 o4
16 21 35 .23 .07 Q8 D7 1@ .16 AT .31
17 ) 23 51 14 .07 02 .07 .15 .18 .13
18 .25 .25 15 .51 .i4 .02 .28 .13 .21 A7
18 A7 2D Q8 1@ B0 .26 L8 1@ .16 .15
20 1@ 1@ .10 1@ .20 .10 .10 .10 .10 1@

MEAN F FOR AGES »>= & AND <= 20 (NOT HEIGHTED BY STOCK IN NUMBERS)
.17 .17 . .18 .17 .18 .13 18 .18 .18

ctd.
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Table 3.6 (continued)

AGE 1967 1968 1969 197 19871 1972 1973 1974 1975 1876
1 . Q0 LQ0 .00 L0 Qe .01 L0 . 0Q . Q@ .21
2 .02 .05 .28 @7 .12 11 .13 L3 .@9 .11
3 .18 .18 .23 .33 .2 .20 4@ .44 .18 .23
4 .18 .22 .21 3& .23 .28 .5e .43 5@ .28
5 33 .21 .20 27 .23 .36 .43 .43 .83 4@
& .26 LEQ .23 .ZB .Z3 .32 .34 .37 .82 .44
7 .19 .16 .18 28 .21 .38 .27 .3z .43 .47
& .15 217 12 .21 .15 LS7 .34 .29 .43 .46
3 2z .11 W17 .14 20 .23 .93 + 33 .71 4B

1e 15 17 10 18 .16 43 .28 25 .40 .51
11 1T «11 o Jde .15 44 46 <33 33 .45
12 .12 A7 .23 .20 2 1 .33 .51 .44 .59
13 .23 1@ .16 @3 13 .29 . 34 41 =y~ 82
14 .15 .13 Q7 .15 .@3 .55 .49 .38 .62 -4Q
15 A7 .12 .z L8 20 22 .42 .37 .7 .49
16 .18 2R .11 18 1@ B8 .18 .44 .51 .60
17 .37 L4 22 .11 .82 1.592 1.w8 .46 47 N
18 Q7 .15 W23 .11 .15 L83 1.31 .33 .95 .54
19 .10 .08 . .18 .13 3 1.11 5E 73 .63
2@ 1@ 1@ 1@ .22 .2 20 . 3@ L4Q .40 . 0Q

ND <= Ze (NOT HWEIGHTED BY STOCK IN NUMBERS)
.18 .19 .45 .49 . 3 .52 45

MEAN F FOR AGES = 2
.18 16 .1

~

AGE 1977
1 .20
Fed .14
3 .28
4 J37
5 .33
) .38
7 Z 38
& L33
a 38

1e .38
11 38
12 .38
13 .38
14 .33
15 .38
16 .38
17 .38
18 .34
19 .28
2e .38

MEAN F FOR AGES »2>= 2 AND (= 2@ (NOT WEIGHTED RY STOCK IN NUMBERS)

. 3B



AGE

Do~ MUN PN -

20

TOTAL

AGE

Woo~NmAdWN -~

10
11
12
13
14
15
16
17
138
13
20

TOTAL

Table 3.7

1347 1248
198565 211612
192084 179655
133876 165175

ge3ea 894741
Ses37 S5783
38271 32243
28408 25129
Z3076e 20616
18016 16134
12444 1zz12

2253 7917

c422 5806

3746 4006

1991 £323

4132 1Z30

z324 3422

787 1982

Zea 03

33 1685

a8 5]

814642 840236

SPAWNING STOCK (AGE »>= 4)
2o2117 284383

1953 1954
170379 170582
121371 154165
134504 1e35ae
104342 28779

E75398 2333
c4e30 48530
43324 5027
30389 32413
17597 3719
10817 13251

€950 7721

S37E2 4438

4608 38051

2364 3160

1601 1355

ave 1071
Sac ele
438 211
256 331

& 254
73349z 73746

SPAWNING STOCK (AGE >= 4)

367233

362419

- 38 -

North Sea Plaice
Stock in numbers (thousands), 1947-77.

Females

1949

161294
131478
155033
1173970
57526
34183
22077
18559
15664
11591
8432
5199
3561
2872
1431
750
2946
1704

496
o

199872
154349
134239
74269
€95541
53934
37534
37831
28277
18542
1e162
5761

~ U

831224

1950

177092
145945
166116
112841
75411
33344
24115
16169
14077
11905
7985
5545
3285
2018
1714
1021
436
2585
1466

o

8038150

3188397

13956

1zeese
189942
135149
104287
523e6
427E7
41488
22574
29372
19957
14404
7680
41e5
1211
1690
1776
416
S5&7
334

as

795848

1951

171548
1602490
126435
122165
ava97vy
5408509
8971
18323
12358
lee1s
8538
5145
3453
2142
1196
1174
733

Jeg

2273
1291

819209

360377

1957

161251
128631
1588635
103868
75645
337438
37710
32827
235388
23200
18537
113786
. 5824
29785
1289
1241
1473
a7
485

287
8e51z22

376605

1952

134135
155223
139713
o95z8z
24zz2
58205
49534
22431
14082
9666
81399
&£534
3588
2323
1335e
3N

) LA
) A ce
Lol S I 6+ I

1958

&71373
145306
SE&¥33
122267
757895
587485
z29z21e
23213
28034
13738
17376
11948
Se31
4528
zlez
733
310
1218
2e3
408

9161383

406187

ctd.
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Table 3,7 (continued)

AGE 18958 13260 1961 1262 1963 13964
1 256222 254474 204243 175603 186664 587755
2 245548 231&40 23ez88 1284831 152892 188901
3 128247 207194 zZes5zae 2068243 1854390 13832
4 71370 arvzza 148434 158775 156371 132626
=) 841zz 53864 s3e7e 1919z8 113521 g51za
& 58513 593az 41965 51100 €4476 74336
7 42260 42182 42285 33347 34215 41772
8 23111 JZ2e9s 32083 32392 24344 25140
3 22591 18311 24358 24298 2284z 17247
i@ ZeSed 17280 14343 13&53 Q3E5 18310
11 14532 15731 12745 1e23e 14503 13563
1z 13371 11962 12246 9415 3314 1942&
13 2443 g9¢4 8421 34e5 7Zev 5641
14 7313 7343 7321 6254 7121 Se3d3
15 3610 5223 BG5S 6026 4557 53585
1€ 1590 £anez 4240 ' 4302 4238 344%
17 500 1148 £440 4228 4127 40459
1a &65& Z46 Q03 Z259 3745 3474
13 1043 508 134 714 1a2¢@ 3190
2e 143 &7e @ N c07 18586
TOTAL

10621407 1063567 1060151 12042219 1903238 . 1354663

SFAWNING STOCK (AGE »>= 42
371679 376050 428555 475143 491792 459623
AGE 1365 1966 1367 19638 1963 18970
1 178915 171734 167744 154920 161557 204554
z 531823 1618383 155448 151781 122031 146175
3 137341 471&58 141085 1376886 1392653 121683
4 13075 10023 3T7T7EES 126855 193036 93608
5 54330 712e86 ga8114 281227 77470 75354
) E5T25 B9E617 S1328 441ac Zeo7as S72&4
7 54225 485336 5377 36264 32883 148626
3 31139 3oae4d 32973 40214 27958 2438539
3 zeRss Z23T3E Jeezz 29772 Jeaad 22354
ie 1434¢ 15454 17830 21783 20959 23477
11 1Z28ee 1591 12031 13888 16674 17182
12 16zZ83 aga8 2412 9163 11142 12e75
13 &218 - . 7538 6280 6760 TOE8 S1S8Ee
14 4078 gez3 8767 5024 551& 5413
18 3736 z&44 4436 4488 3748 4643
16 ’ 4345 2533 Zel1s 3377 3537 2740
17 ZBT3 3T30 17az 1817 sses cla4
18 It1a&z2 Ze4d 2658 1ea8t sze 1814
13 2784 2344 1525 2250 245 663
zo Zees Ziza 1&20 1247 13e8 573

TOTAL

1286335 1220783 1143577 1229276 - 9671186 955308

SPALNING STOCK (AGE >= 4)
43&256 SezZ396

415225 evazza 604888 552825

ctd.



AGE

YN HEWN~

20

TOTAL
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Table 3,7 (continued)

1971

148199
18435¢
123417
66322
S7a76
52065
387ev
1e1588
18304
17614
17662
141e
8331
76QE&
4212
32ez
2125
£368
1477
508

871342

1972

1202474
133634
148123
87641
45000
41456
37339
Zaxs7y
78753
1385185
13595
153734
11300
6729
6zZaE
3113
3zez
1141
1852
1168

796517

SPAWNING STOCK (AGE = 4)

AGE

DC~NNDUHWN -

10
11
12
13
14
15
ie
17
18
13
20
TOTAL

415377

1377

Jez341
198738
124696
135610
1489519
16648
11427
1e8eae
7288
4934
3a71
a333
1071
5514
TR
&35
&332
H44
363

P P B

37858z

324282

SPAWUNING STOCK (AGE »>= 4)

asl1aev

1973

363812
1eazaz
108877
110107
59345
28548
27177
22946
14517
S3707
7586
7910
7130
7Ee76E
350z
4561
1422
5a9
448
1327

844279

3585ea8

THE LAST GRQUF IS NOT A PLUSGROUFP

1374

251386
333e2z27
&geez
66181
60378
34798
18421
13736
14718
7745
36308
43432
S167
4607
4260
2079
3457
438
144
133

952336

281920

1975

169684
ZZB771Y
291397
5ez24
36747
354489
21751
1206@
12732
9581
4025
23691
2363
3103
2917
2682
1209
1383

267
739

geavez

2209850

1376

221875
1532481
187889
219619
27563
196zZe
19¢ees
12733
7128
S633
5803
2134
13731
1131
1523
1233
1308
&6
&34
117

9023915

3339870
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. Table 3.8. North Sea Plaice.
Frequency distribution of recruitment at age 1 as
estimated by VPA. : :

Years
Cl?iili?§§§§al 1947 - 1965 1966 - 1977
g ? d ?
< 100 - - _ _
100-119 - - _ 0
120-139 o 5 3 1
® 140-159 1 - » 0
160-179 4 8 1 5
180-199 4 5 3 _
200-219 3 3 1 >
220-239 - - - 1
240-259 - > _ _
260-279 1 1 5
280-299 1 - _ -
300-319 N I
320-339 2 | - ] s
® 340-359 - - - | -
> 360 1 1 1
Total 19 19 12 12
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Table 3.9. North Sea Plaice.
Weight at age, kg., gutted.
Stock Catch
Age
d g d e

1 0.10 0.09 0.15 0.20

2 0.16 0.20 0.22 0.26
3 0.23 0.27 0.275 0.34

4 0.29 0.35 0.325 0.41

5 0.34 0.44 0.38 0.44

6 0.39 0.52 0.43 0.55

7 0.43 0.59 0.47 0.61

8 0.47 0.67 0.50 0.68

9 0.51 0.74 0.53 0.73
10 0.54 0.81 0.55 0.78
11 0.56 0.87 0.575 0.83
12 0.58 0.92 0.59 0.87
13 0.59 0.97 0.61 0.92
14 0.6 1.03 0.62 0.95
15 0.6 1.11 0.62 1.00
16 1.14 1.03
17 1.20 1.07
18 1.25 1.11
19 1.30 1.13
20 1.35 1.15
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Table 3.10. North Sea Plaice.
Prognosis results, 1978 and 1979.
Year Ttem d ? d 4+ 9
1978 Stock biomass (t) 205 244 305 614 510 858
Catch number 148.5 x 106 160.9 x 1(_)6 309.4 x 106
Catch weight (t) 48 956 €8 040 116 996
1979 Stock biomass 208 376 310 238 518 614
Catch number 162.6 x 106 170.7 x 106 333.3 x 106
Catch weight 52 653 71 413 124 066




Table 3.11, North Sea Plaice.
Prognosis results for 1979. Range of 1979 catch and long-term equilibrium catch and biomass for
different multiples of the 1977 maximum F in the exploitation pattern.
i s | st 5y | ISR |7 i o o e s s
Max F1977
J g d 2 |+ 9 d ? d + % d+ ¢ d+ ¢
0.4 0.228 | 0.152 | 72.4 | 74.3 |146.7|23 604 | 31 270 | 54 874 - -
0.5 101 450 661 004
0.6 0.342 | 0.228 |104.7 |108.3 |{213.0 |34 059 | 45 492 | 79 551 104 905 581 631
0.7 106 995 - 524 071
0.8 0.456 | 0.304 |134.7 |140.4 |275.1 |43 719 | 58 854 | 102 573 108 231 478 527
0.9 | 108 956 441 844
1.0 0.570 | 0.380 |162.6 |170.7 |333.3 {52 653 | 71 413 | 124 066 109 270 411 811
1.1 109 391 386 857
1.2 0.684 | 0.456 |188.5 |199.3 |387.8 |60 922 | 83 219 |144 1in 109 365 365 844
1.3 109 245 347 930
1.4 0.798 | 0.532 |[212.6 [226.4 | 439.0 | 68 584 | 94 323 |162 907 109 066 332 491
1.5 ’ 108 847 319 053
1.6 0.912 | 0.608 [235.1 |251.9 |487.0 | 75 688 | 104 770 {180 458 -
@ @




Table 4.1 English Channel Sole.
Nominal catch (metric tons) in
Divisions VIId and VIIe, 1962-77.
1) 3) U.K. ‘
Year | Belgium France Netherlands England & Wales Total
VIId Vile VIId Vile VIId ViIe VIId Vile VIid ViIe
1962 30 610 - 138 127 905
1963 28 629 - 195 113 965
1964 14 465 - 116 91 686
1965 43 824 - 83 92 1 042
1966 8 - - 132 84 224
1967 7 816 - 162 99 1 084
1968 30 520 - 133 114 797
1969 10 8 606 - 177 138 939
1970  |127 10 753 1 228 125 1 244
1971 157 3 816 1 254 152 1 383
1972 147 6 676 8 322 201 1 360
1973|126 2 775 - 360 1942) 1 457
1974 159 6 706 3 309 181 1 364
1975 132 3 464 271 1 244 217 841 491
1976 203 4 599 352. - 404 260 |1 206 . 616
1977%) 215 20 745 200 - 315 286 |1 275 506

1)Prelimina,ry figures as reported to NEAFC.

Note:

2)Figures amended from 1976 Working Group Report.

Catches for Divisiong VIId and VIIe combined were taken from Bulletin Statistique as were the separate catches
The VIId and VIIe separate catches were obtained from national statistics.

in 1975.

3)Mainly Division VIId.

_gV_
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Table 4.2 Division VII4 Sole
Age composition of total catch in 1971-77 (thousands).

Males
AGE 1971 1972 1973 1974 1975 19786
pid 391.0 34.7 147.6 186.1 4.7 306.7
3 Z222.2 215.8 1895.1 187.3 £91.1 456.2
4 11.@ 185.4 382.4 191.3 223.8 263.7
5] . @ . @ 137.5 213.5 78.7 73.8
[ 15.3 45.3 14.8 32.0 226.4 12.1
7 63.5 .0 3.5 11.4 73.8 Te.4
8 447 .9 45.3 12.9 .9 33.8 17.2
g 15.3 510.5 1lee.a 3.2 9.3 17.1
1@ 21 .4 41 .0 130.5 8.7 18.2 4.2
11 51.9 z2&8.5 32.3 47 .4 10.0 44 .0
12 34.83 ) 24 .2 45.1 95.¢6 £35.4
13 1ea.1 162.5 SZ2.3 .Q a.1 52.1
14 220.4 28.5 76.6 22.3 105.3 50.2
TOTAL
13¢2.4 1287.5 1344 .1 8976.3 1179.8 1609.1
SPAHNING STOCK (AGE »>= 3
1211.4 1262.8 118€.5 79@.2 1175.1 1302.4
AGE 1877
2 &398.6
3 35R.&
4 356.@
5 125.3
& 35.5
7 35.6
& 2.8
=) &.9
10 33.0
11 ZR.7
1z 3.1
3 16.4
14 125.6
TOTAL
Z2e95.1
SPALINING STOCK (AGE »= 3)

THE LAST GROUF IS A PLUSGROUF

1128.5
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Table 4.2 Division VIId Sole

Stock weight at age data (kg).

Males

AGE-WEIGHT
2 3 4 5
297 L1782 .221 L2709
a g 1@ 11
.362 .378 L4G0 .416
14
LA443

THE LAST GROUP IS A FPLUSGROUFR

Table 4.4 Division VIId Sole

L)
<
OB

)

1
.427

Fishing mortality 1971-77.

Males

AGE 1371 1972 1373 1974 1275 1376
2 .04 .04 .16 .12 .20 .13
3 .22 .1 .28 27 .25 .83
4 .02 .38 28 AR L3 .34
5 Q0 L0 .45 .2z .25 .23
& .23 . .Q3 18 .35 .68
T L2 L0 Z LO3 36 .17
& Nt og .23 . Q@ L8 .22
a 25 Ha 18 Q8 00 AL

1@ -7 - .22 .0z .28 L3
11 38 .11 20 L1e 02 Li7
1z 1@ QR .11 .35 28 1.63
13 1.135 i .25 SO0 .19 2l
14 ) 15 .19 .18 .18 .18

MEGN F FOR AGES »»= 3 AND <= 1@ (HEIGHTED
= Lo 22 .18 2 &z

.15
.15
.15

L1E

BRY 3STOCK IN NUMRERS)

21



AGE

Do~ UTHWN

14
TOoTAL

1971

2358
23&
sae
398
233
sev

1315
329
348
171
3&e
165
367

94439
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Table 4.5 Division VII4 Sole
Stock in numbers (thousands), 1971-77.

SPAWNING STOCK (AGE »=

AGE

DO MALWN

19
11
1z
13
14

TOTAL

7eoz

1977

12274
Zeg4
1edd

&816
2035
a7
394

&7
49
156

PP
&

i =
G MY I
L5 S

1853

SFAWNING STOCK (AGE =

THE LAST GROUF IS A& PLUSGROUF

G6£28

iees
zZ047
636
516
360
szz2
761
15e8
283
295
les
311
47

8196

32
71982

31

Males
1973 1974
1069 1702
a7e 227
1647 613
400 1121
467 231
283 409
472 227
645 415
700 438
217 sie
24 160
se 194
128 37
7240 €934
6171 5233

1975

2585
1363
571
374
812
172
359
205
347
433
418
1ez
17%

7931 -

5335

26e3
2344
957
304
263

520
g

£83
177
237
38z
2486

&4

B3Ee1

5998



AGE 1871
2 228.7
3 1ee.8
4 128.7
5 1e7.4
e 179.0
7 34 .0
& £33.2
2 124.2
1¢ 133.4
11 71.E2
12 1682.2
13 72.1
1= 1e2.7
TOTAL
2539.5
SFAWNING STOCK (A
2319.8
AGE 1377
2 1i{se.6
3 26T .4
i 373.,0
5 166.3
& eg.w
7 6.0
) 144 .2
a 22.3
ie 23.%5
11 Ed .3
1o G N
10 EPTI |
1 S LT

TOT AL

2813.5
SFAUNING STOCK ¢
<

THE LAST GROUF I3

Tzble 4.6

1972

arv.4
364 .4
140.8
139.4
itea.

174 .8
275.4
a394.5
113.1
122.7
45.1
135.8
2t.e

]

]
L)

s *

GE

v
B 1)
N L)Y

=Y
0]

o

)
m
“~
i
L)
o
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Division VIId Sole
Stock biomass (tons), 1971-77

Males
1973 1974
103.7 165.0
155.9 147.2
364.0 135.5
107.9 302.7
141 .4 69.9
94,7 13€.9
170.9 az.1
243.3 157.0
2a@.1 195.3
0.3 Z12.1
162.4 62.3
41 .a a4.a
5G.8 16.5
1953.4 1773.3
1843.7 160&.3

A FLUSGRQUP

251.7
24Z.€6
126.1
109.3
245.1
)

fury

s

~ H o]~ W)~
RS I N I 43 B N i Vs

~f T3 Co (§ Q U1 G

-
Co
1431
™
[

1601 .1

(=4
93]
~
)

M AN

IO EU IO RS B B RS B B v e

e I 1 I S I 6 I VIR )

-

-

[
L R S |

SO0 S @ LD N

-
Co
o
@

3

-
m
£}
~4
o
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Table 4.7 Division VIId Sole
Age composition of total catch in 1971-77 (thousands).

Females
AGE 1971 1972 1973 1874 1975 1376
z & .9 339.8 354 .6 1€.3 388.8
3 £43.1 294 .6 128.9 364 .8 484.9 793.1
4 42.7 z28.5 367.2 127.3 z2e5.2 478 .1
S 45.2 . @ 12e.3 27e.6 8.7 183.2
& . 2 .Q 3e.5 43 .4 209.1 59.7
7 z21.4 .0 4.2 &7.9 23.3 201 .5
8 327.9 .0 50.90 1.3 12.3 34.2
9 z0.8 310.7 71.1 1e.8 3.e 19.2
10 . Q 2z26.4 152.3 46.2 4.9 &.2
11 47 .0 .0 a28.1 111.3 1€.7 3.7
12 TO.2 .0 58.8 .@ 7.7 4.7
13 a.8 24.8 E€3.3 8.6 7.6 140 .4
14 73.3 87 .7 18.@ 41.1 6.0 1.9
15 L2 @ 26.6 21.1 3.0 11.3
ie 28.7 392.1 2l .1 €.3 11.1 Z22.0
7 . @ .Q .0 36.0 43.3 1e.2
1& . 2.3 .0 25.7 3.4 21.5
19 .0 .0 L@ 9.7 25.8 14.@
20 97.1 &.1 . 2 17.1 7.1 5.0
21 26 .3 38&.5 14.1 3.8 &.9 6.3
TOTAL
19388.5 1037.7 1536.8& 1623.6 1241.7 2424 .1
SFAWNING STOCK (AGE »>= 3
1038.5 1@e37.7 1197.0 1269.¢ 1224.8 Z2035.3
AGE 19877
Z 1220.9
3 598.2
4 GaT .7
5 ’18.“.!
& 253.8
7 2.3
8 &4 .3
2 47.3
10 10.3
11 6.3
12 4.3
13 23.1
14 52.9
15 14.4
1€ B
7 5.3
186 13.5
19 56.3
20 5.0
21 -
TOTaL
JQ7TS .4
SPAWNING STOCK (AGE = 32
1874.9

THE LAST GROUF IS A PLUSGROUP
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Table 4.8 Division VIId Sole
Stock weight at age data (kg).

Females
AGE-WEIGHT
z = 4 = 6 7
.135 L2473 .348 .410 L4795 .5Z24
a a 10 11 ‘ 1z 13
887 584 621 648 L.B70 .BR0
14 15 18 17 18 19
.BR0 .70 704 703 712 713
ze 21
LT13 L7113
" THE LAST GROUF IS a FLUSGROUFP
Table 4.9 Division VII4d Sole
Fishing mortality 1971-77.
Females
AGE 1971 1972 1973 1974 1975 1976 1977
2 .e0 Lo .20 .15 00 .08 .07
‘ 3 .30 .15 .26 .3@ .27 W17 .15
4 .14 .04 .26 L38 .24 .41 .20
5 .2 .eR .24 LBT za .31 .22
& .00 LR 14 12 .31 - .24
7 .05 .00 .48 B3 .38 .56 .26
a .20 .o L83 .18 .18 .14 .26
9 .05 .27 26 .23 .12 .32 .25
10 .00 B8 .18 .24 .14 .23 .25
11 .18 .2e W22 A7 .11 .14 .25
12 .26 .00 .96 L Q0 .14 .04 .24
13 .7 1z el L0 .08 Lad .24
14 .37 .09 .11 L43 .32 .01 .24
15 .00 L0 25 A7 14 1.50 .23
16 .29 LA3 17 .01 .11 .51 LE3
17 .2 =15 .00 .43 W11 .13 W22
1& .00 2Z .20 .58 AT a7 22
19 L0 L0 N=]e) L7 1.7 .35 .22
20 .37 ko LaR L&1 .16 3.453 22
21 .22 LEZ .22 .22 .22 LE2 .22

MEAN F FOR AaGES = 3 aAND <= 13 (HEIGHTED BY STOCK IN NUMBERS)
17 - 1& .27 27 24 28 .18



AGE

Wo~NOUTArUN

10
11
12
13
14
15
16
17
18
19
20
21

TOTAL

SPAWNING STCOCK (AGE »=

AG

m

O~ HsLN

21

TOTAL

SFAWNING STOCK (AGE »>=

THE LAST GROUF IS a PLUSGROUF

Table 4,10 Division VIId Sole

1971

2406
1e14
343
Zes
137
420
1884
468
121
298
3z1
211
Z251
13e
118
54
ge
34
163
38

928z

6879

1877

18655
44885
3980

891
471
iez
£94
224
49
Je
a4
114
26e
74

-~

)

31

7z
<83
31

©
3eesq

11434

- 52 -

Stock in numbers (thousands), 1971-77.

1972

660
e177
681
Z76
142
124
3ke
1383
422
1le
Z&h
a&z4
688
157
117
ae
49
55
|

56
aoee

3)
7347

32

Females

1973

2004
587
1650
5&8
243
129
11z
‘3.
g66
15@
39
203
179
Se7
142
€3
7
36
5@

21

2250

€247

1574

2745

14350@.

418
1181
419

187

-~
[

54
ee7?
729
iesg

34
124
145
438
1eg

&3

&5’

o
wE

45

8747

coez

1975

5798
2147
1083
£57
81z
338
895
85
39
162
554
99
23
73
111
436
64
3z
52

13

12162

6363

1976

5365
5231
"1483
g ¥=
1795
536
284
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Table 4.11 Division VIId Sole
Stock biomass (toms), 1971-77.

Females
AGE 1971 1872 1873 1974 1975 197¢
2 324 .8 88.1 27e.5 370.6 78z2.8 724 .2
3 246.4 528.1 145.1 382.2 521.8 1271.1
4 12&.9 235.7 584.8 144.6 346.9 513.1
S 23.8 113.@ Z41.6 434 .2 105.86 29z.1
& 5.1 67 .6 11&.4 132.1 38%5.6 . 83.3
7 z2e.1 65.9 &7 .3 1e3.¢ 177.1 281.0
8 1068.1 204 .0 &3.6 42 .9 53.7 i6e.3
3 277 .1 827 .6 185.4 3z2.2 32.92 44 .0
1¢ 75.2 245 .8 588.5% 141.0 24 .1 £25.8
11 19z.8 71.@ a7 .4 472.6 1¢4 .8 19.8&8
12 £15.1 15e.5 66.4 73.2 371 .4 a&7.4
13 551.6 152.2 13&8.&8 23.4 67.3 285.4
i4 i72.5 467 .6 121.7 &4.2 1i5.6 S56.0
- 18 Sa.3 11e.2 397.2 101 .4 51.2 190.8
1& &3. 2.7 12¢.3 343 .6 TR.,2 49.86
17 33.4 S6.3 49.9 77 .0 308.4 E3.7
1& 43.1 34.9 51.3 44 .6 45.8 251 .4
18 24.5 38.e es.3 46.4 23.1 35.2
2e 116.3 £z2.2 35.3 22 . 35.5 3.8
£1 e7.3 8.9 14.8 31.8 3.2 27 .3
TOoTal
4035.2 3607.4 3381.5 3192.4 3541.1 4Z286.9
SPALNING STOCK (AGE >= 3
3710.3 3518.3 IMT11.0 2828.8 2758.3 3562.3
AGE 18977
2 Z2518.5
3 te83.38
4 1377.1
S GEe%5.2
] £23.7
7 53.5
& 167.@
S 133.2
i@ J0.3
11 13.4
1z 16.1
13 77.2
14 : 176.8
18 1.5
16 2.2
17 22.2
1& 51.1
18 e13.z
20 22.3
21 .1
TOTAL
66l10.Z2
SFALINING STOCK (AGE »= 3)
4@91.7

THE 1 AST GROUF IS A FPLUSGROUP
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Table 4.12. Division VIId Sole.
_ Predictions.
1978 F Landings Total
Jdd .16 371
‘ 1 150
29 .16 779
Landings 1979 F79 = F77 F79’ = 2 F77 F79 =3 F77 F79 = F MSY
dd 639 1153 1 565 921
4 1 548 2 815 3 845 1 810
Total 2 187 3 968 5 410 2 731
Jd 9 Total
Spawning stock 1977 1 622 3 007 4 629
1978 3 192 3 663 6 855
1979 3 295 T 754 11 049
Spawning stock _ _ _
at beginning 1980 | Y79 = Fr7 | Fr9 =2 Fqgp | Fpg =3 Fpp | Fpg = FMSY
dd 2 943 2 383 1935 2 633
29 7 163 5 814 4 723 6 884
Total 10 106 8 197 6 658 9 517
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V1Ie Sole

ision

Age composition of total catch in 1969-77 (thousands).

Div

o1

Table

Males

1971 1872 1373

127e

[}
[£4)
M

AGE

1.8
1ez.5

44 .

(s

s}
3

Z4.2
100.4

1

J

o)

4
1

140 .6

(&}

3

m

167 .0

Hy

18]
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o
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o
7

vl
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g

5y
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(4

[13]
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i
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&
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{J

o
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13}
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O

[A¢}

(X
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-t
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{3

1¢.9

a&.68
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i1
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1o,
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1
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e
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4
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1y}
1

L

1

]

TOTAL

L3

S516.4

334.9

423.4

[
u

‘S

]
X

(

SFAKNNING STOCK

417 .1

462.1

458.6
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M
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THE LAST GRCOUF



AGE-WEIGHT

L300

13
»430

19
.20

- 56 -

Table 5,2 Division VIIe Sole
Stock weight at age data (kg).

Males

s 3 4
.152 .186 217
8 o 1@
. 327 350 . 374
14 15 16
4485 . 462 478

20 21

. 534 .585

THE LAST GROUF IS A FLUSGROUP

AGE 1869
1 .00
z .06
3 1@
4 .13
5 -13
& -8
7 Q0
& .B7
9 .28

10 .0Q
11 .00
12 Q7
13 .2z
14 .95
15 .00
16 -QQ
17 -01
18 .02
19 .01
20 .04
21 .12

.08

Table 5.3 Division VIIe Sole
Fishing mortality 1969-77.

Males
19ve 19714 1872 1873 1974
L0 .00 .00 .20 .00
B2 .02 .06 Q7 .04
.18 .20 .18 .16 .20
.28 .18 .43 L E7 .13
.16 .08 .10 . 38 .02
.14 1@ .26 .11 .21
.04 .20 .00 .23 . 08
00 .08 .04 et .09
.18 .87 .2Q Q7 .20
.02 . Q0 28 .20 07
.08 ppcis .15 vl .11
.28 .21 .28 .10 .13
. 2R 12 07 .16 .19
LR .32 .26 Q0 .12
. Q@ 00 21 .54 B2
.20 .QQ .01 .24 .14
L 00 .00 .00 .21 BT
67 .01 .oQ .00 .21
Q2 03 2R LO0 .08
.21 . G4 03 .01 .04
.12 .12 .12 .12 .12

.14 .14 .16

MEAN F FOR AGES >= 3 AND <= 13 (WEIGHTED

.16 .14

)

. 247

11

. 394

17

.433

1875 1976
.20 .00
.08 .06
.28 .26
.11 .26
.18 15
.18 .20
»29 .12
.22 .73
.03 .31
1e o4
.23 .08
.08 .26
08 .11
.11 .28
.20 .28
.26 - .11
LO0 &7
1.28 2.94
.De 8@
e le) .00
.12 .12

BY STOCK IN
.18 .2z

1977

.00,

.05
.19
.26

18,

.12
.12
.12
.12
12
.12
.12
.12
.12
.12
.12
.12
12
.12
.12
.12

274

12
-.412

18
- 9038

NUMBERS)

.17



AGE

Who~0 014 Wh) -

le
11
1z
13
14
15
le
17
18
19
ags)
21
TOTAL

Table 5.4

pndas
[§1]
)]
w

DY B oe o] MO~

ML NWHRGHAECNB LW~

M)~ T 0w 0o T 80T P00 e ~f 0 DD U Lo~

= M
e dOrUNUT=-~\NOBDOMNMABG~UIMNIN

44691
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Division VIIe Sole

Stock in numbers (thousands), 1969-77.

127e

1222.9
463.3
547.8
552.9
120.@
254 .1
619.8
131.
1a87.
1

z

SIS0 I B B e I A B ]

ML) f2 MO Lo [N o~
Gty oo Mo

£
.
.

f
H

-4

p
) @
'

'

S00a.1

SPAHNING STOCK (AGE »>= 32

AGE

Do~ LUHN—

2w
a1

TOTAL

SFAWNING STOCK

THE LAST GROUF IS A

3184.2

1975
1271 .9
S I S
1e7zZ.w
567 .4
583.8
47Q.7
TE.E
204,38
191.5
87.3
1.0
£45.4
47 .2
4.0
42.3
117.5
21.6
2.z
15.1
27 .73
17 .4

El43.2

3885.5

{ AGE

33£1.8

1976

4167 .8
1145.8
a38.a
748.1
459.8
45 .8
3z
4.
148.
167,
46
65.
Ze5
33

| Sl
-

a4,
100

4 &

W

ML P M )~ W e -

. .
W m

PLUSGROUF

Males
1971
1256.8

1106.4
409, 0

@ S 0) &
= S M Ls Lo

R R

..
B

I
~

“ e T DY s 0§

DID) £ ) P

0 H 0 ~f00 My
[N I R B Y R B B

n

N
Iy
@
Ery
o

)
<
B
—

)

fo = )
FNFNT

oy
Py
re
.

o

WL m )
D mLmnOw

iU

~J

7972 .1

1372

1ees6.5
1137.2
897&.1
274.8
369.1
311.8
125.7
148.2

451 .4

L) v T ) Lo @ £ 00 fs B

[t T I ) B 1) BR S R I o B 03

Ly oo e E ST~ Oy

B

1363.4
310.7
8973.6
751 .5
162.0

Jez.&

1974

igge.2
1233.6
768.2
751 .0
521.€6
3a8.¢
2486.3
23z.2
81.1
iesd.e
Jol.4
59.6
&1.8
61.4
132.&
27 .3
1¢.9
16.3
Jz.0
Eg@.0
1z2.1

SBTT.

L)

3563.5
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Table 5.5 Division VIIe Sole
Stock biomass (tons), 1969-77.

Males
AGE 19869 197@ 1971 1972 1973 1974
1 53.8 128.4 132.0 1e5.7 143.2 113.4
2 115.9 70.4 168.2 172.9 132.4 187.5
3 125.7 1202.5 7Ee.1 181.9 181.1 142.9
4 S54.6 119.5 126.1 59.6 163.1 1683.0
5 78.8 49 .1 82.6 21.2 49,0 - 128.8
& 2@2.7 E9.6 2.1 a45.95 a3.0 27 .1
7 43.7 185.9 Q.0 37.7 79.7 73.9
a 7Te.8 43.1 176.6 . 43.5 37.2 75.8
9 73.8 €5.5 39.7 158.@ 44 .9 2.4
1@ 23.4 £4.9 5z2.6 35.9 124 .6 40 .4
11 33.4 89.1 56.7 50.2 ZEe .0 1158.8
12 17.2 36.3 g0.@ 32.7 41.0 24.6
13 15.2 15.1 32.2 74.7 34.3 35.2
14 25.0 11.4 11.%5 27 .0 65.5 27 .4
15 15.5 22.3 1.7 7.8 23.9 1.4
16 11.3 14.5 0.8 2.9 7.3 13.1
17 4.5 11.0 13.5 19.4 8.2 5.4
18 34.5 4.2 1.2 12.5 18.¢ 8.6
19 6.1 31.3 .0 9.4 11.5 16.6
ze 1.5 5.6 9.0 1.8 7.2 10.7
21 .1 1.4 5.6 28.1 1.7 7.2
TOTAL
1084 .5 1159.7 1218.2 1257.5 1280.8 131e.1
SPAWMNING STOCK (AQGE »= 3)
914.8 960.9 218&8.1 973.0 8988.2 10¢9.1
AGE 197% 19276 1977
1 133.5 437 .86 11.2
2 148.4 174.2 572.6
3 192.4 155.8 180.9
4 123.2 161.38 125.9
5 1468.7 113.86 122.4
& 118.0 123.5 3a8.4
7 21.8& 97.2 100.0
a 67 .0 16.1 85.0
3 67 .2 K2.¢ 7.5
i@ 21.4 62.6 36.4
11 35.9 1&.5 4.8
12 1¢1.1 27 .@ 16.1
13 0.3 &a .5 13.6
14 Z23.5 17.5 Td.1
15 22.8 24 .1 12.4
16 5.2 21.3 2.9
17 10.86 42.6 17.48
18 4.7 .8 35.4
19 7.9 1.2 LB
ads) 14.6 4.4 53
21 10.4 14.6 4.5
TOTAL
13538.3 167@.6 1585.¢@
SFAWNING STOCK (AGE »= 3
1077 .4 105&.8 1011 .4

THE LAST GRCUF IS A FLUSGROUP
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Table 5.6 Division VIIe Sole
Age composition of total catch in 1969-77 (thousands).

Females
AGE 1962 1870 1971 1972 1973 1974
1 .9 .2 .5 .9 .0 .2
z 46 .8 25.4 2.8 55.8 43.6 43,2
3 235.2 133.6 111.5 z245.0 zez.7 21Z2.3
4 6.3 174.7 157 .6 &4 .0 281 .2 111.2
g 1e7.2a 46.0 147.5 116.5% 74.5 114.7
& 164.2 a8z.9 45.6 24 .4 7Q.7 53.7
7 i6.4 93.7 47 .4 2.z 1138.5 28.95
& 3zZ.8 14.2 141.2 18.6 2.8 3z.a
o 9.4 16.5 7.4 c0.4 1.8 2Z2.2
ie 16.8 34 .1 31.58 19.3 31.8 21.5
11 13.5 1i6.0 18.2 29.0 5.8 1€.3
12 8.7 11.@ 2e.2 13.1 19.& 13.5
13 1.5 17.4 13.7 3.1 €.9 1.7
14 14.9 &.3 13.7 2.7 4.4 T.3
15 5.2 15.8 7.7 13.95 3.6 2.5
16 4.6 4.5 4.8 7.2 3.3 €.3
17 7.9 .Q 2.1 2.9 ) 3.@
18 1.2 .9 2.3 5.1 12.3 7.1
19 3.1 3.0 2.8 1.5 .5 £€.5
ZQ .2 1.8 3.7 2.7 1.1 Z.6
z1 5.6 15.8 14.3 8.7 13.2 14.86
TOTAL
Te@ .8 721.e a2 .6 ap3.7 812.0 738.9
SPAUNING STOCK (AGE »= 3
714 .@ 626.2 79g.2 a7 .2 693.5
AGE 13759 1376 1977
1 s .3 1.7
2 12.1 BE.E a8.1
3 267 .4 164.3 1.4
4 121.5 278.1 184 .5
S 122.59 as.9 113.4
[~ .8 93.1 55.3
7 1@e.0 EQ.4 44 .0
& JE .4 ie.7 S5&.4
a 2.1 23.3 7.0
10 18.5 2.3 14.2
11 ie.7 a.4 18.3
12 19.7 3.2 7.2
13 14.1 44 .4 1.7
14 16.6 8.5 18.9
1% 3.3 11.7 3.9
1&8 5.8 12.1 11.8
17 3.9 14.8 &.3
1& 11.5 4.5 .1
19 2.7 15.1 2.3
ZQ 2.9 3.7 7.8
21 153.3 23.3 12.1
TOTAL
T21.2 95€6.5 &5%5.5
SFAWNING STOCK (RGE »>= 3
TEZ2 .4 Bag .4 765.7

THE LAST GROUF I3 NOT A FLUSGROUF



AGE-HWEIGHT

442

13
.BE8

19
807

THE LAST GR

AGE
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Table 5.7 Division VIIe Sole
Stock weight at age data (kg).

15
720

21
.918

OUF IS NOT A PLUSGROUF

Table 5.8

1969 1870 1971

.20 .02 .00
1) LOF .01
.18 .16 .26
.16 .18 .26

17 .14 G,
.1z A7 .18
» 05 .09 .13
.23 @5 1€
.01 .22 .Q3
B3 .05 .24

.04 .04 .03
.91 .04 . @5
.20 .22 .85
.01 .Q0 .02
.00 . @1 2O

.22 sl od . 0B
.21 .20 . Q0
Q0 .20 Q2
.00 21 .01
.00 .0 .21
.02 i L2

MEAN F FOR AGES »>= 3 AND

.7 .09 .14

Division VIIe Sole

Females

2809

ie
.572

ie
. 744

. 340

11
. 626

17
.7686

Fishing mortality 1969-77.

1972

.00
.es
.18
.28
.28
7
1@
.08
.08
.08
.04
.23
.01
.01
.02
.00
.00
.G1
.20
RO

LBZ

(=
.13

Females

1973

.00
.@5
.24
.28
.38
.24
.31
@z
Q8
. @5
.03
@3
L2
.01
.02
.91
.00
.01
.00
.20
.02

1974

.00
.23
.31
.18
.16
.46
.13
.11
.16
1@
.03
.08
ez
.02
.04
.24
o1
.01
.00
.00
.02

13 (UWEIGHTED

17

.15

1975

.00
.0z
.27
.26
.27
.23
.13
.22
.@9
.18
Q6
.04
J10
.83
.02
02
.Q7
L2
.00
.00
L@z

1876

.00
.27
.16
.43
.27
.3@
.13
.18
.18
.12
.12
L2
.12
Q7
.03
.04
.07
@3
.03
.00
.02

BEY STOCK IN

.18

.22

3908

12
.6338

18
.T8&Y

1977

.0Q
.05
.22
.26
.28
.24
.20
.15
.15
.15
.12
.11
.28
.26
.23
.03
.23
.03
.02
.ez
.02

NUMBERS )
.21



Table E » 2

AGE 1969

1 &59
2 1e89
3 1478
4 468
5 7ee
5] 1523
7 385
8 1174
9 813
ie 535
11 ' 367
iz 12506
13 2313
14 2569
15 1312
16 1289
17 1@69
18 633
13 I3z
20 oz7
21 237
TOTAL
2ige3
SPAWNING STOCK (AGE »=
13455
AGE 18758
1 1170
2 1299
3 1183
4 562
5 547
& g4z
7 &7
8 187
3 254
ie 118
11 193
12 483
13 155
14 543
15 383
16 244
17 165
18 535
19 1245
20 136%
21 ‘ 7ee
TOTAL
12@323

SPAWUNING STOCK (AGE »=

&30

187¢e

1975
597
941

1114
362
543

1222
333

1831
77
4638
319
943

2091

2311

1132

1182
gse
271
&40
8338

20536
3
17364

13876

Ze3a
1e58
1157
aze
394
379
533
7o
143
211
e
1&5
423
127
476
338
Z1l&e
i4e
473
1124
1238

11677
32
. 8521
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Divieion VIIe Sole
Stock in numbers (thousands), 1969-77.

Females

1971

12959
17a7
516
724
a4z
284
418
1e11
288
917
625
409
273
837
1884
2e7e
1ees
1e51
B8
514
783

18451

15366

1377

17&7
1897
&34
891
487
e7 e
255
4Z3

53
17
170

73
145
341
1e7
413
£325
181

£a
414
101z

THE LAST GROUF IS NOT A PLUSGROUP

1973

1508
978

1e19.

1212
247
347
473
174
284
649
211
€96
484
314
213
E61

1529

1693
85
as7
7ee

15106

12620

1974

1435
1364
844
722
830
153
z47
315
155
236
557
185
1} 9=
431
280
188
S55
1383
152¢
783
775

13611

1es11



AGE

Qoo UulpdN-—~

TOTAL

AGE

Doo~NDOADUN~—~

ie
11
12
13
14
15
16
17
18
19
20
Z1

TOTAL

Table 5.10
1969 197e
§z2.8 158.0
161.2 88.3
316.3 201.3
131.4 311.9
244 .9 123.0
584.1 z214.3
170.3 540.09
563.2 161.5
434.1 550.4
306.1 415.7
czz.l 283.8
669.6 203.4
1545.0 630.1
178a8.2 1455.6
8944.5 1663.6
858.9 879.4
&819.1 820.0
487 .9 795.6
752.& 461 .@
764.6 £93.4
271.9 767 .1
12214.2 11447.2
SPAWNING STOCK (AGE »>= 3
1zeee.3 11ze1 .0
1975 1976
93.6 167.8
182.2 156.7
255.4 247 .6
157.5 231.3
186.1 133.8
250.6 147 .8
38.6 23%.6

895.3 33
135.9 TE.5
c&.9 12e.8
117.2 4.6
311.7 1e5.2
183.5 2382.8
ava.e ag.z2
275.9 342.€6
181.3 252 .1
1z26.1 165.4
4z21.2 109.9
1ee4.7 381.9
1129.4 9z27v.2
€45.7 1131.2
€168.5 53%2.7

SPAWNING STOCK (AGE »>»>= 3)

588z2.8

5e68.2
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Division VIIe Sole

Stock biomass (tons), 1969-TT.

Females

.1971

103.9
264 .4
110.4
2ezZ.8
286.3
11e.6
184.9
43%80.2
1583.7
524.5
37&.8
260.6
185.7
582.86
1356.8
1544.3
816.0Q
a827.4
700.3
4z4.1
694.3

i1ez2ez.7

9834.3

41535.1

3729.3

THE LAST GROUF IS NOT A FLUSGROUF

1972

86.5
173.9
341.7
191.9
172.0
242.6

84.3
181.8
416.8

145.e"

484 .6
343.8
234 .1
166.0
§35.9
1263.1
1435.1
757 .0
765.9
640©.9
422.4

898%9e.5

873e.2

1973

120.6
144.7
216.1
333.5

83.9
135.4
209.2

84.3
151.7
371.1
127.9
444 .1
323.1
218.6
153.6
491.5
1171.5
1332.0
698.4
707.3
640.9

8165.5

7500.1

1974

114.8
201.9
18e.6
cez.e
282.3

59.6
109.2
152.7

82.6
135.2
337.86
118.3
408.86
J00.0
201.6
14€¢.3
455.5
1e38.7
1228 .4
645.7
708.8

7152.8

6836.0
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Table 5.11. Division VIIe Sole.
Predictions.
1978 F Landings Total
dd .14 131
350
22 .18 219
Landings 1979 | Fpg = Fop | Fpg =2 Fop | Fog = 3 Fpp | Fog = F MSY
g3 241 439 603 637
29 343 626 670 859
Total 584 1 065 1 273 1 496
dd 29 Total
Spawning stock 1977 1 061 3 853 4 914
1978 1 538 2 960 4 498
1979 | 1 428 2 733 4 161
Spawning stock _ _ _ -
at begiming 1980 | 79 = Fr7 | Frg =2 Fqq | Fqg = 3 Fqp | Feg = FISY
gd 1416 1 206 1 033 997
29 2 554 2 247 2 200 1 997
Total 3 970 3 453 5 233 2 994




English Channel Plaice.
Nominal catch (metric tons) in Divisions VIId and VIIe, 1962-77.

Nether-

U.K.

Belgium France lands (BEngland & Wales) Total
Year VIId | Vile Viid | Vile VIId | Vile VIId | Vile viid | Vile
1962 24 874 - 545 373 1 816
1963 32 1 162 - 472 506 2 172
1964 28 1 393 - 616 422 2 459
1965 33 2 130 - 841 445 3 449
1966 25 2 7001) - 1 067 681 4 473
1967 11 2 905 - 976 829 4 721
1968 30 1 920 - 713 641 3 304
1969 18 12 1 681 521 508 2 740
1970 170 13 2 161 1 126 391 3 867
1971 175 4 2 635 - 1 025 440 4 279
1972 163 14 1 866 17 855 327 3 242
1975 | 139 5 1735 - 889 367 3 135
1974 148 4 2 180 13 564 248 | 3 157
1975 153 1 802 288 - 293 279 2 248 575
1976 146 1.349 388 - 378 306 1873 699
1977%) 148 23 1714 336 - 304 363 2 166 722

*) Preliminary figures as reported.

1)

Figure from Révue des Travaux de 1l'Institut des Péches maritimes raised to round fresh weight.

NB. All combined VIId,e figures, and the 1976 data, are from Bulletin Statistique. All
others are from national Statistics,
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Table 6.2 Division VIId Plaice
Age composition of total catch in 1971-77, (thousands).

Males
AGE 1971 1972 1973 1974 1975
1 @ o o @ o
2 166 v je2 o o 1039
3 1677 152 s96 122 768
a 880 572 2258 228 410
5 409 zaz 718 a1 234
6 325 422 115 o 39
7 216 161 79 o 7
a 8 zo o o 13
9 155 27 o o 10
10 @ o o o 36
11 o 2z @ o 19
l‘. 12 @ @ e e @
13 @ o o o o
TOTAL
3715 3184 3745 410 2581
SPAKNING STOCK (AGE >= 3)
3549 za8z 3745 410 1542
AGE 1977
1 G4
2 1664
3 361
a 225
5 7o
6 a8
7 24
a na
9 5
" 10 a
11 &
1z 0
13 4w
TOTAL ;
2591
SPAWNING STOCK (AGE >= 3)
883

THE LAST GROUP IS A PLUSGROUP

-
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N DLW
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‘Table 6.3 Division VIId Plaice
Weight at age data (kg).

Males
AGE-HEIGHT
1 2 3 4
. 225 . 280 . 350 -410
7 a 8 10
.520 © .540 ‘ .550 .560
13
«.578

THE LAST GROUF IS A PLUSGROUP

Table 6.4 Division VIId Plaice
Fishing mortality 1971-77.

Males
AGE 1971 1972 19873 18974 1975 1976 1577
1 .00 .00 .00 02 . 22 .06 .02
2 .03 .11 .00 Q2 .49 .29 .45
3 .69 .42 N .12 .87 .67 .45
4 -4 - 91 2.03 .42 .B6 .E3 .45
5 .45 L0 2.7 .24 97 . 30 .45
E w78  1.11 .80 .20 22 .47 .45
7 .7 1.13 .59 e .22 .33 .45
& .68 .12 00 .00 .21 .40 . .45
S .45 .42 R0 0P .14 .15 .45
10 .00 Qo .00 .00 1.33 .19 .45
11 .00 .45 . Q0 . Q0 .22 3.54 .45
12 . Q0 Qe .oR .Q0 .00 .18 .45
13 .20 .20 .00 .2 .20 .45 .45

.455

11
.570

.490.

12
575

HEQN F FOR AGES »>= 2 AND <= 13 (WEIGHTED BY STOCK IN NUMRERS)

.39 .44 1.25 .12 .61 .47 . .45



AGE

[
QDU AWM=

>
N o=

13

TOTAL

SFAWNING STOCK (AGE »>=

AGE

LS v RN ey B 4 S % B GV

1o
11
1z

13

TOYAL

SFAWNING STOCK (AGE »=

THE LAST GROUF IS A PLUSGROUP

Table 6.5 Division VIIA Plaice

159489

79939

20T e Lo~ 10
UL e~

T 0

o
Lot

8729

Z2544

- 67 -

Stock in numbers (thousands), 1971-77.

1c@1
19986
4783
1541
573
&7e
Za3

1a7

in
eeoUlew

11661
3
154

3

Males

18ez
1378

1463

271e
g0
270
191
70
142

2 -

X

3333
1837
1186
7ie
37
43
127
a1
124
122

41

7657

Ze&aad

cQ4e
1666
1512
S8
485
131
143
Z6
768
59
1z
73
3e

1882
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Table 6.6 Division VIId Plaice -

AGE

W0~ 01 PN -

1e

ie
17
18
13
Ze
TOTAL

Age composition of total catch in 1971-77, (thousands).

1271 13972
O .0
ge.z 182.3
29,1 475.2
2z2.3 281 .4
ZET .4 154.8
273,32 288.2
Zia .6 ZE. &
4EB.1 128.5
145.2 TELE
2S5 Ta&.2
12332.7 31.3
131.a S&.5
11.5 c2.2
a2 100.28
.12 G
€4 .9 JLL.0
3.3 B
IR A] L
Z22.3 .
4.1 s
2937.7 2155.0
-

SFAKNING STOCK (AGE »>= 3

AGE

-
iR T R e A ey I 4 1 B N 0 B oS

‘AL

SFANNING

THE LAST

Z857.5 196Z2.6

s

o

-
~

-
¢

rOP o~y

Pire 2 MM LTM M= p

he Badt IR R i RS 43 (O S I I
T e s s s e
Cooen LY 0 00 0) (D

-

OO O = M re L) P~ () - ()&

J1ee.2
STOCK (AGE »= 3
1421 .€

GROUF 1S A PLUSGROUF

Females
1873 1374 1975
.G Q@ ]

Q2 4035, 4 741.8

507 .8 1533.8 787 .7
E56.0 £36.8 265.2
435.5 1251.7 2287.7
172.8 Jez.4 154 .4
54.7 12,7 43.4
3.5 5.7 42 .4
teg.,.0 T7.7 Z2Z.5
5z.9 174.0 24 .6
.1 7.7 11.8
17.&8 a4 .5 52.4
Q2 37.2 1.2

L 0.5 13.8&

LB i 5 3.8

Q2 O 148.¢

L@ L@ 4.8

O L@ 2.9

) .G L@

.0 B X 18.4
£@11.2 4853.1 2421 .0
ze11.2 4447 .7 16873.2
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Table 6.7 Division VIId Plaice
Weight at age data (kg).

Females
AGE-HWEIGHT

1 = 3 4 <3 [
. 260 <340 .43@ .51@ .53 ET7Q
7 a 8 1 11 12
TEO LB05 L8770 .33 . 385 1.235
13 14 15 15 17 18
1.030 1.14@ 1.1%a 1.246 1.28@ LAZD

12 o

1.350 1.450

. THE LAST GROUP IS A FLUSGROUF

Table 6.8 Division VIId Plaice
Fishing mortality 1971-77.

Females
AGE 1971 1972 1973 1974 1975 1976 1877

.ee .2 .QQ@  .QOQ

1 .20 @z .01
2 Q2 .03 L0Q 17 . 24 .12 .23
3 JET .14 .32 1.13 .42 .35 .23
4 .21 .20 .27 .74 .51 .44 .33
5 .32 .23 .48 l1.e8 87 .86 )
=] . .61 .38 .84 .39 L83 .00
7 .37 .13 .19 .75 .18 .00 .3z
a 54 .43 .02 .25 » 34 .29 .32
3 .38 .14 .37 B3 .15 .28 .32
1¢ .7Q .33 <12 1.70 42 .31 3z
11 .43 14 .04 .23 4@ ET .30
12 2B .57 .10 .75 22 3J.@e8 3@
13 .24 » 31 g 1o 28 16 .47 25
14 27 1.11 s .49 14 <30 25
15 G0 .33 Q0 Q0 Q8 .36 .25
16 1.00 .98 .00 .00 24 .33 .25
17 .25 @0 QO o .3 .25 .28
18 . Q0 L0 e .00 Q5 25 B0
12 .25 QR .20 .00 .00 .Z5 . Q0
e .28 . 2@ L QR Q0 .28 .23 Q0

MEAN F FOR AGES = & AND < 2@ (HWEIGHTED BY STOCK IN NUMBERS)
- 33

- -
.33 .ZE
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Table 6.9 Division VIId Plaice
Stock in numbers (thousands), 1971-77.

Females
AGE 1971 1972 1973 1974 . 1975 _ 1976
1 2536 2887 2952 4068 3239 9898
2 4169 . 2340 2612 2671 3682 2931
3 2336 3696 1935 - 2364 . 2032 . 2827
4 1088 . 1611 2893 1269 . 694 1124
8 1013 -+ . 801 1191 © 1995 546 " 376
€ 543 - BB3 - 578 . 665 . 626 . 279
7 959 . - 233 326 3598 318 T 420
a 1175 , 598 186 2435 154 - © 239
) . 478 L B22 'as3 - 165 - ‘ 172 as
10 549 - 294 ~ 438 ‘ 221 : 76 . 134
11 402 . 248 . 192 3sz 37 : 45
12 320 237 T 193 187 ' 281 22
13 275 - 165 121 . 158 71 T Ze4
14 11e . 237. 109 : 110 108 55
15 68 . 76 71 ’ 99 61 ‘ a4
16 107 s1 . . 50 . 64 30 52
17 18 . 36 22 45 58 , G4
18 @ o} 32 19 41 48
19 109 e . . e : 29 18 35
20 56 ) ; ) ) 26 16
TOTAL : :
16360 14805 . 14304 15104 12326 - 18750
SPAUNING STOCK (AGE = 3 : . :
9605 8578 8740 a3e4 5405 - 5921
AGE 18977
1 3239
2 a776
3 23862
4 1672
5 651
[ 144
7 110
8 231
9 168
10 68
11 89
1z 31
13 1
14 118
15 34
16 53
17 34
13 o)
19 @
20 5}
TOTAL
. 17778
SPAWNING STOCK (AGE »>= 3)
5763 :

THE LAST GROUF IS A PLUSGROUFP



- 71 -

Table 7.1 Division VIIe Plaice
Age composition of total catch in 1969-77 (thousands).

Males
AGE 1369 18970 1971 1372 1873
i Z0e.3 3&.5 .4 20.9 3.@
2 4.0 1&7 .6 292.0 155.6 132.5
3 335.2 3eS.0 534.0 38353.1 243 .4
4 238.2 174 .8 192.2 148 .4 2e3.6
s e3.7 46 .6 122.7 72.6 84 .3
& Z245.2 4.0 37.D 21.3 5@¢.1
7 &7 .7 132.6 12.2 11.9 19.3
& 11.4 11.8 117.4 7.3 7.5
a 4.2 13.7 1.3 Ju.&s 4.5
10 11.1 5.3 .1 6.3 40,0
11 12.@ 1.3 1.4 £.5 2.5
i2 e 4.z 12.% 1.8 .1
13 1.8 .1 4.4 9.4 14.0
TOTAL
1663.,1 iezi .6 1343 1 235.7 242 .8
SPAWNNING STOCK (AGE »>= 3)
QER .8 7a58 .8 1@043.7 TQ3.2 715.3
AGE 1975 1976 18377
1 2.9 18.3 1.6
z 44 .3 S5.3 383.2
3 153,89 323.7 158.5
4 e€4.3 €4 .8 13&.8
S 31.5 3z.1 4.7
& 21 .1 22 .4 24.6
T cB.1 28 .2 14.4
3 15.3 17.5 24 .8
g 5.4 T3 7.4
i@ 4.2 4.2 5.6
11 .5 3.0 3.2
< 22.2 1.8 d.1
13 4.4 15.4 &.9
TOTAL
ea5.1 531.4 a26.4
SFAWNING STOCK (AGE »= 3
357.9 517.8 431 .8

THE LAST GROUF IS A FLUSGROUP
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AGE-HEIGHT

13
700

Table T.2

Division VIIe Plaice

-T2 -

Stock weight at age data (kg).

THE LAST GROUF IS A PLUSGROUF

Table 7.3 Division VITe Plaice

Males

.360

ie
.580

11
.B0S

Catch weight at age data (kg).

Males

b
T

Weight

O © 9 O v N

o
N - O

13+

.235
.286
«339
ISTT
412
447
477
.528
.578
572
.550
.639
.546

450

12

830
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Table 7. Division VIIe Plaice
Table 7.4
Fishing mortality 1969-77.

Males

AGE 1363 197@ 1971 1372 1373 18974 1875 197 1977
i .01 L2 .20 @3 .00 ez PR .02 .00
2 .08 .15 .21 20 .23 .16 W27 .96 .12
3 .48 .49 TS .44 .54 iy .51 .ES 28
4 .74 .47 .43 .45 08 LT3 L8 37 LEQ
5 .41 .23 .56 .32 .34 .35 « 30 .32 40
e .33 .42 G .21 « 37 « 32 .12 33 4@
7 .47 28 .21 .19 .28 .45 a7 .23 .35
& .26 .25 .41 .17 .16 .44 . 34 42 . 3@
3 .23 53 L8 W17 A5 .03 .26 .2 .30
ie .25 14 B 23 .32 .03 .16 .26 G
11 65 i X .25 1.285 .25 .58 .13 .15 i)
12 1.04 4R B0 L8 .12 . @5 L TR .08 .30
13 .30 . 3G » 30 . 3@ .30 .30 .30 .30 s

MEAN F FOR AGES = 13 (HEIGHTED BY STOCK IN NUMRBRERS)
.34 CH .44 33 .40 .42 R 4 30 .19
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Table 7.5 Division VIIe Plaice
Stock in numbers (thousands), 1969-77.

Males
AGE 1969 1970 1871 1872 1973 1974
1 1708 zZe13 iesz 8ze 2351 1318
2 12865 1451 1897 ge5 687 S8&E&
3 942 1¢eg 175 1184 635 463
4 484 Se2 532 435 &es7 318
1) 218 138 271 281 238 323
6 936 125 127 12@ 175 145
7 an 879 70 75 &4 104
& 53 43 3Te 43 sS4 54
g 54 35 g™ 215 3e 33
10 54 43 18 21 157 27 .
11 a7 3 32 & 12 a8
12 1 12 3 26 1 3
13 a2 Q 7 14 21 1
TOoTAL :
S82%5 €486 5313 415% 3440 3490
SPAUNING STOCK (AGE >= 33
2852 2582 2564 2430 2068 15868
AGE 1975 1876 1877
1 1243 4364 1232
2 1107 10867 3733
3 430 i ae7?
4 217 223 3z
5 132 127 132
(= 195 as ae
7 91 149 52
a s7 54 l1ez
9 3@ 35 31
1@ 31 c0o ot
11 22 23 13
12 47 17 17
13 ry Z0 13
TOTaAL
; 361 6911 6E3C
SFAKUNING STOCK (AGE »>= 3
1260 1480 1659

THE LAST GROUF IS A FLUSGROQUFP
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Table 7.6 Division VIIe Plaice
Age composition of total catch in 1969-77 (thousands).

Females
AGE 1369 1870 1971 1372 1973 1974
1 7.7 20.4 .2 2.4 . 8 9.2
z 53.2 12¢.4 117.4 e0.38 67.3 Te.3
3 z&88.@ 228.2 3z2z.2 241.7 172.8 182.6
4 121.1 144.6 136.7 118.2 204 .5 157.3
S 48.7 €2.1 76€.8 g@.@ e2.1 7.7
B 251.1 41 .6 42 .8 5e.4 390.5 23.9
7 36.8 145.7 24 .86 24 .1 19.1 4z2 .6
a 14 .4 Z7.7 168.3 22 .5 13.7 14.3
3 34.1 1&.4 7.5 B55.3 6.8 z21.2
10 3.7 13.1 14.3 8.7 48 .7 a.1
11 5.1 6.1 7.8 3.5 4.9 28 .9
12 1.8 11.2 1e.2 6.8 5.1 3.1
13 2.7 3.3 5.2 4.8 4.3 1.6
14 4.0 3.9 1.5 7.4 3.7 1.4
15 2.0 2 s 3.8 1.1 3.0
16 . & .5 1.9 1.4 .5 1.4
17 .7 .8 .2 .1 .5 3.3
18 .4 1.2 .3 .8 .5 .z
13 .1 1.2 ) .7 3 .4
p=d e .0 1.4 1.4 1.8 1.0 1.1
TOoTAL . '
]92.4 asz.3 280.6 673.8 €47.7 &e56.7
SPAWNING STOCK (AGE »>= 31
&31 .5 711.5 763.@ e1e.5 579.0 S77.2
AGE 1875 1876 1977
1 a7 T.0Q 4,868
2 126.3 Se.4 245.1
3 118.2 235.2 153.0
4 9%.5 20.823 135.1
5 53.1 77.86 45.2
e S5.4 34 .95 ce .4
7 28.5 3.8 18.@
a 18.7 19.4 23 .2
a 5.3 €.4 7.9
1¢ 2.8 T.3 S.7
11 4.3 €.4 2.9
12 z24.9 S.1 4.1
13 3.@ 1i2.0 1.0
14 4.4 ‘5.8 16.7
15 5.9 1.3 13.2
16 2.7 2.8 13.86
17 3.9 &4.3 .2
13 o7 3.1 1.3
13 . G 1.2 )
2 2.0 3.6 1.9
TOTAL
564 .4 67 .1 7ez .1
SFAKNNING STOCK (AGE »»= 3
437 .4 612.7 472 .4

THE LAST GROUF [S A FLUSGRQUF
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Table 7.7 Division VIIe Plaice

Stock weight at age data (kg).

Females
AGE-WEIGHT

1 ad 3 4
.140 . 250 .352 450
7 . a 2 10
.71 L TR LATS -39S
13 14 15 1¢€é
1.185 1.265 1.345 1.415

19 20

1.625 1.690

THE LAST GROUF IS A PLUSGROUP

Table 7.8. Division VIIe Plaice
Catch weight at age (kg).

Females
Age Weight
1 «230
2 .3508
3 411
5 «584
6 NYud
7 743
8 .808
9 914
10 971
11 1.112
12 1.199
13 1.179
14 1.368
15 1.464
16 1.648
17 1.551
18 1.642
19 1.665
20+ 1.624

.540

11
1.e35
17
1.490

.62@

1z
1.110

18
1.555
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Table 7.9 Division VIIe Plaice
Fishing mortality 1969-77.

Females
AGE 1963 19%7e 1971 1187Z 1973 1974 13975 1976 1977
1 .21 LOZ .00 . G0 .00 .01 .00 . Qe .21
z Q7 .14 A1 .28 .11 .14 .14 1@ .12
3 .48 .42 .58 .32 .35 .43 .32 5@ .45
4 .33 .4 .43 GHS .43 5B 2T .23 3@
S .25 .25 .37 .30 .32 .24 .33 .52 .30
e .26 a4 .l .39 22 ZE .26 32 .30
7 .12 | -3 .13 .23 48 .32 . 2@ .25
a .04 11 .22 .44 .14 .24 .31 .34 .20
=] .38 @7 Q3 .15 .20 <31 .14 .17 .20
1@ .28 2z .06 . Q4 .17 .40 .e1 .21 .20
11 .28 .10 17 .0z .23 L1200 .30 .18 .15
12 .06 .23 L20 .20 @3 LR2 .14 .33 .15
13 .13 .16 .14 13 .17 @1 .02 .13 .15
14 .36 .26 Q8 ZE7 .12 .07 .23 .25 .15
iS5 .30 .2 QB 7 .25 .12 .40 .31 .15
18 .15 10 .15 .15 .04 @3 .14 .22 .13
17 .12 .11 .13 BE .06 .40 .23 .31 .13
18 .08 .23 .28 .27 1@ LB3 .12 .36 .13
19 04 .38 .21 .32 .14 .10 .87 .31 .13
2@ L1413 13 .13 13 L13 .13 .13 .13 -13

MEAN F FOR AGES »>= Z aND <= ze (WEIGHTED BY STOCK IN NUMBERS)

24 .24 LET .22 .24 .27 .22 L3 .21
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Table 7.10 Division VIIe Plaice
Stock in numbers (thousands), 1969-77.

Females
AGE 1969 1970 1971 1972 1973 1974
1 1079 1294 . &ie 747 : 636 1114
2 szo 969 1152 732 674 575
3 784 691 763 a3t £05 545
4 447 438 409 385 613 385
5 218 290 269 z4a1 236 ’ 361
[ 1142 153 ze3 162 161 155
7 353 795 59 143 39 117
8 344 Z&5 581 s 107 71
S, 114 23s zaz 423 39 a3
10 102 71 z52 zez 33e z9
11 62 70 52 215 177 252
12 az 58 57 39 190 - 155
13 23 27 41 4z z9 167
14 14 18 21 3= 34 zz
15 a ) 13 17 2z 27
16 & 5 8 11 12 ‘19
17 K 5 4 I a8 10
18 5 6 4 4 5 7
19 3 4 4 3 2 4
20 1 2 2 3 2 2
TOTAL ‘
5571 5488 4966 4405 33982 4101
SPAHUNING STOCK (AGE 3= 3) ‘
3672 225 3005 2926 2672 2413
AGE 1975 1976 1877
1 599 252Z S32
2 asa 541 2275
3 453 734 442
4 320 za7 429
5 200 189 133
& 257 130 107
7 ioa 179 as
8 65 71 133
) 51 3 46
1¢ 55 a0 a3
11 17 41 z9
12 202 12 3
13 138 159 a
14 149 122 126
15 13 131 105
16 21 11 117
17 16 17 o
18 D 11 14
19 & 5 v
20 4 5 3
ToTaL
3687 5321 5110
SFAWNING STOCK (AGE >= 31
2089 2258 1903

THE LAST GROUP IS8 A PLUSGRQUP
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Table 8.1. Divisions VIId and VIIe Plaice
Percentage changes in landings and spawning stock following increase
in mesh size.

ces s . Landings
Division | Option Sp. stock 1979 | 1980 {1981 |1982 | 1983 1984 | 1985 | «
VITe 1 Landings | -7 | =5 | =4 | -4 | =3 | -3 | -3 |-3
Sp. stock 1 2 3 4 5 5 5 5
2 Landings =7 -5 26| 24| 21| -18| -16 -6
Sp. stock | 1 2 7 12 15 19 23| 33
VIId 1 Landings -4 | -2 ) 0 o| o 0 2
Sp. stock [ 1 2 3 3 4 4 4 6
2 Landings -4 | -2 <10 | -7 -6 | -4 | -2 3
Sp. stock 1 2 5 8 11 13 16| 23

Option 1: F from 1979 onwards = F 70 Mesh change from 75mm to 80mm in 1979.

7
Option 2: As for Option 1, but with a further change to 90mm in 1981.
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Figure 2.3. DNorth Sea Sole.
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Regression of recruitment as 2-year-olds assessed from Tridens young fish surveys against

VPA recruit strengths.
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Figure 2.4. North Sea Sole (sexes combined).

Yield per recruit (kg) for various levels of F relative to the
maximum F in the 1977 exploitation pattern.

Yw/R

1 1 1 1 :g

.1 o2 3 4 5 .6 .7 .8 .9 1.0

Maximum F in exploitation pattern =5?x (maximum F in 1977
exploitation pattern).
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B Y = Trend in fishing mortality
(estimated as mean F for ages

Fro10
4 - 10)

North Sea Plaice.
Trend in fishing mortality with time, for several
FEMALES.

Figgre 3.1.
starting values in the VPA.
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Y = Trend in fishing mortality
(estimated as mean F for ages

Fa-10
4 - 10)
i\
-50 | ) & ‘\
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) i)
"
W\
]
‘ Runs 2 and 4
0 e
Run 1
.30 b \
\ Run 3
.20

.2. North Sea Plaice.
Trend in fishing mortality with time, for
several starting values in the VPA. MALES.




VPA estimates at age 1 (millions)

400 ¢

[ ]
—

300
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100
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1 ]

Figure 3.3.

1 1
-50% 0% +50% +100% +200%

North Sea Plaice.
The relation between indices of the year class strength at age

1 and IT in the Dutch April surveys and the year class strength
at age I from the final VPA run. The linear regression line is
based on the 1967 to 1974 year classes.
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Figure 4,1. Division VII4d Sole,
Yield per recruit and spawning stock biomass per recruit
curves.
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Figure 5.1. Division VIIe Sole.

Yield per recruit and spawning stock biomass _
per recruit curves.
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Figure 6.1.

Division VIId Plaice.
Landings ('000 tons) 1971-
77 (1979) sexes combined.

Figure 6.2,

Division VII4 Plaice.
Spawning stock biomass ('OOO
tons) 1971-77 (1979) sexes

combined. . .

Figgre 6. Eo

Division VII4 Plaice.
Recruitment at age 1
(millions) 1971-77 (1979)

sexes combined.

Figure 6.4.

Division VIId Plaice.
1979 and long-term catch and
spawning stock biomass ('OOO
tons) sexes combined.
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Figure 7.1.

Division VIIe Plaice.
Landings ('000 tons)
1969-77 (1979) sexes

combined.

Figure 7.2.

- Division VIIe Plaice.

Spawning stock biomass
1000 tons) 1969-77
1979) sexes combined.

Figure 7.3.

Division VIIe Plaice.
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gmillions) 1969-77
1979) sexes coumbined.
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sexes combined.
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ANNEX T

Mr J.F. de Veen,

Netherlands Institutefor Fishery Investigations,
Haringkade 1,

IJmuiden 1620,

Netherlands.

The General Secretary,
ICES,

Charlottenlund Slot,
2920 Charlottenlund,
Denmark,

J March 1977

Identification of shortcomings in data for assessments.
ICES North Sea Flatfish Working Group.

Dear Sir,

With reference to your circular letter of 17 November 1976 concerning
Resolution 1976/4:18 on the need to identify and specify shortcomings
and gaps in data required for stock assessment work, I would like to
stress that the North Sea Flatfish Working Group is in a favourable
position as regards biological data. Provided our meeting is not too
early in the year and by preference later than has been the case for
the last three years, we are able to do proper assessments.

For the North Sea sole and plaice, the sampling level of the main countries
is good to very good. It could be even better if Denmark could intensify
its sampling scheme. 95% of the total landings of sole and plaice is
accounted for by length-age data.

In other areas, the coverage is less satisfactory. The inability of France
to produce biological information on plaice and sole in the English
Channel seriougly interferes with our ability to do assessments.

Although 96% of the total sole landings from the Bristol Channel is
accounted for by length-age data, this is not the case with the Bristol
Channel plaice where the French information is lacking.

In the Irish Sea, the available information on length-age in sole and
plaice is sufficient.

Young fish surveys are covering large parts of the nurseries in most of
the areas. In the Noxrth Sea, the continental nursery from the French-
Belgian border up to the German-Danish border is covered by the Belgian-
Dutch-German Wadden Sea Programme. The collaboration of Denmark in this
programme to include the important nurseries north of Sylt is badly needed,
but up to the present, Demmark could not participate.

France considers to collaborate with the Belgian-Dutch-German programme
and include the nurseries in the eastern English Channel. England
carries out a survey on O-group flatfish along the coasts of England, not
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primarily intended for assessment work and using other methods and gear
than the pre-recruit survey in the continental nurseries of the North
Sea.

Ireland carries out a pre-recruit survey along the east coast of Ireland
using the same methods and gear as the Belgian-Dutch-German programme.
The most important part of the Irish nursery lies in the north and an
English extension along the coast of Northern Ireland is needed. In the
eastern part of the Irish Sea,a Dutch pre-recruit survey is carried out.

In the area of the English and Bristol Channel, the scope of the existing
English survey should be enlarged and collaboration of other countries
in this area (Belgium and France) should be encouraged.

As regards data on landings and effort, there is a growing decrease in

the reliability of the national statistics submitted to Bulletin Statistique,
owing to the introduction of the quota regulations. It is impossible,
however, to assess the amount of fish landed but not reported properly.

Yours sincerely,

(J.F. de Veen)
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APPENDIX I .

STOCK: REVIEW -~ SOLE e )

North Sea Sole in ICES Sub-area IV

General biology

In general, sole stocks are restricted to wide coastal areas and seldom occur
at distances of over 200 milegs from the coasts.

The main component of the North-East Atlantic sole population is distributed
in the North Sea south of 57°N.‘ The Norith Sea sole stock consists of a
number of separate spawning sub-populations which spawan in the waters close
to the coasts of Demmark, Federal Republic of Germany, the Netherlands and
Belgium. Spawning takes place in spring, when the sole migrate to the
spawning grounds from the over-wintering areas in the central part of the
North Sea.

Distribution and migrations :

The various sub-stocks in the North Sea show real migration in contrast to
all other stocks in the North-East Atlantic area and the Mediterranean, where
the sole form local concentrations with random movements throughout the year.
Ap.Figs.1l to 5 demonstrate the migration patterns of the various sub-stocks
as derived from the international tagging experiments carried out from 1959-
1961 (Anon., Report of the Working Group on Sole (1965), Coop.Res.Rep.Ser.A,
No.5). The main distribution of the sole stock is confined to the southern
and central North Sea, the noxrthern boundary roughly coinciding with a line
drawn between Shields (United Kingdom) and Thyboren (Denmark).

Nursery areas

Spawning takes place in the vicinity of (or in) the nursery areas in shallow

water (see Ap.Fig.6). The young sole spend one or two years in these

nurgeries, which they annually leave for deeper water to avoid cold winter
temperatures. Re-entering the nurseries in the following spring is achieved

by selective tidal vertical migration, the same mechanism which maturing sole

use when passively being transported from the winter quarters to the spawning

grounds (de Veen, 1967, 1968). The main nurseries are situated along the coasts .
of England, Belgium, the Netherlands, Germany and Denmark, and in the Wadden

Sea areas of the last three countries.

Recruitment to the adult stock takes place when the fish are about 2 years old.
Contrary to the plaice, where the recruiting fish are found mainly in shallow
water, the recruiting sole occupy the same wide area as the adult sole,
irrespective of depth.

Growth

Since 1962/63, sole have shown an increase in growth rate as well as in
fecundity and a change in length at first maturity. This phenomenon does
not reflect a density-dependeni growth, but probably has been linked by
beam trawler effort resulting in' increased availability by the impact of
the tickler chains of the gear of the food organisms.
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The fishery
From 1960 to 1977, the catches were as follows (nominal weight in 103 tons):

1960 1961 1962. 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972
19 24 27 26 11 17 32 34 33 28 20 24 21

1973 1974 1975 1976 1977')

') - . .
19 18 18 14 14 Provisional official figures.

The North Sea fishery is carried out by beam trawl (Belgium and the Netherlands),
otter trawl (Belgium, Demmark, England, the Netherlands, and the Federal
Republic of Germany) and by gill nets (Demmark). Ap.Fig.7 gives the average
(1972-75) distribution of the Dutch annual sole catches per statistical
rectangle, showing the areas where 80% of the total North Sea sole landings
have been fished. The Belgian catches responsible for an additional 9-10%

of the total catch are shown in Ap.Figs.8~11. The stock size has fluctuated
considerably, due to large variations in the strength of the recruiting year
classes. The increase in yield since the mid-sixties is due to the recruitment
of the very strong 1963 year class and to a rapid increase in the size and
efficiency of the Dutch beam-trawler fleet. In recent years, the Dutch catches
have formed nearly 80% of the total catches compared with 58% in 1960/62.

In the early seventies, the catches were declining in spite of the still

"increasing effort.

State of exploitation

The assessments carried out by the Council in 1971 showed that if recruitment
remains constant at the level existing prior to 1971, then the catch and the
stock size for the next years were going to decrease, unless fishing effort
was reduced immediately to a level of 40% of the then present level.

In that case, the stock size could be kept constant, while the catches would
drop to about half the 1971 level. In 1973, the Council recommended to NEAFC
that a total allowable catch for 1974 should be implemented as soon as possible
in order to prevent a further rapid decline of the stock. It was only in

1975 that a TAC became effective. The NEAFC TAC of 12 500 tons kept constant
for 1976 and 1977 was considerably overshot. The sole stock continued to
decline and the average recruitment level over the last eight years appeared

to be lower than the average recruitment in the forties, fifties and sixties.
However, the 1975 year class following the poorest year class on record (1974),
turned out to be very good indeed, and recently the 1976 year class proved to

be above the average level. Thus, at the moment the fear of reduced recruitment
in the North Sea sole stock is not supported by the present good year classes.
However, the present age composition of the adult stock is such that the incoming
year class will have a very pronounced short-term effect on TAC advice. The
objective of TAC advice at present (doubling stock biomass in order to keep

the stock away from reduced recruitment levels) still holds to reduce the strong
and variable influence of recruitment on the adult stock.
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English Channel Sole in ICES Divisions VIId and VIIe

Life history

The stock structure seems to be complex involving a series of more or less isolated
coastal sub-populations along the entire length of the English and French coasts.
There is a small amount of interchange of adults (perhaps 5%) with the North Sea
but generally sole tagged in the: Channel are recaptured within 20 km of their
release positions. .

The growth rate is quite similar to that for the North Sea sole, in Division VIId,
but with a lower K value and a higher W, in Division VIIe.

The spawning period is earlier than in the North Sea being from February to early
April. TUnusually for this species, the main spawning in Division VIIe has been
found to occur in water deeper than 50m between the Eddystone and the area south
of Start Point (Southward, pers.comm.). The nurseries in Division VIIe are
located in areas with muddy sediments such as certain estuaries on the English
coast (e.gg that of the River Tamar)'or, on the French side, in St Malo Bay.

The spawning grounds in Division VIId are unknown from egg surveys and the
nursery areas have been poorly described. However, O-group sole are found in a ’
few places along the open coast off Kent and Sussex (e.g., off Newhaven). On

the French side, places such as the Baie of Somme and the muddy areas of the

Baie de la Seine are thought to be sole nurseries.

The fishery
From 1962 to 1977, the catches were as follows (nominal weight in 103 tons):

1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
0.9 1.0 0.7 1.0 0.22) 1.1 0.8 0.9 1.2 1.4 1.4 1.5 1.4

1975 1976 1977%)
1.3 1.7 1.8

1) provisional figures. 2) French catch not included.

The fishery is carried out by France, England and Belgium. The total catch has
increased rapidly since 1968 due to increases in the English catch following a
change from otter to beam trawling in Division VIIe and to the development of
trammel netting in Division VIId as well as to the expansion of twin-beam
trawling by Belgian vessels in Division VIId since 1970. In both Divisions,
the catch approximately doubled between 1968 and 1972 and has since remained
fairly steady. :

State of exploitation

In both Divisions, the sole is almost fully exploited at the present level
of fishing mortality and the stock is producing its maximum yield.
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Migration of the sole spawning near the
Danish west coast.
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Appendix Figure 2. Migration of the sole ,
spawning east of Heligoland. eev
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Appendix Figure 4. Migration of the sole near
the Dutch coast.
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Appendix Figure 6. Sole.
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Appendix Figure 7. Annual average catches (1972—75) per statistical rectangle
for the Dutch sole fisheries. The surface of the circles
is equivalent to the total catch.
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