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REPORT OF THE IRISH SEA AND BRISTOL CHANNEL WORKING GROUP

INTRODUCTION

Participation

The following members participated in the 1980 meeting of the Working
Group: :

R J Boyd , United Kingdom éNorthern Ireland)
K M Brander o United Kingdom (England)
A Charuau " France
N Cloet Belgium
"D de G Griffith '
‘ (Chairman) Ireland
J Guéguen France
J P Hillis Ireland
P Sparre " Denmark
J F de Veen Netherlands

W Panhorst éttended the meeting as ICES Systems Analyst.

It is with sadness that we record the death of Joop de Veen in Copenhagen
during the meeting of this Working Group. As a colleggue his great con-
tribution to the work of the Group will be missed and as a friend his
humour and charm are irreplaceable.

Terms of Reference (C.Res.1979/2:40)

During the Statutory Meeting in 1979 it was decided that the Irish Sea and
Bristol Channel Working Group should meet at ICES headquarters 17-25 April
1980 to: ' :

(1) assess TACs for cod, haddock, whiting, plaice and sole in
Divisions VIIa, VIIf and VIIg;

(2) continue the examination of interactions between fisheries.

Data Shortcomings

The continuing shortage of information on fishing effort, particularly from
Ireland, hindered the Working Group in making the assessments requested
from them. Biological data are still inadequate in many respects, parti-
cularly for the gadoid stocks in the Celtic Sea and the Working Group was
unable to meet their terms of reference in this regard.

The availability of the catch data for the first time from the Isle of Man
was welcomed by the Working Group. The Isle of Man catch data provided
(which were for the year 1979) have been incorporated in the assessments.

In view of the rapid rise in total demersal landings in the Isle of Man
(see Table 1l.1), efforts should be made to record all landings, rather than
only those to processors, and to stipulate the nationality of the vessels
involved.

IRISH SEA COD

Catch Trends

There was a rise of 33% in the catch of cod in 1979 to 8 371 tonnes due
mainly to increases in Irish and Northern Irish landings (Table 2.1).

Landings in the Isle of Man have also been rising rapidly and have been
included for the first time (see also Section 1,3). .




2.3

The catch per unit effort on cod by French trawlers rose by 30% in 1979
and for English and Welsh trawlers by 7%. Applying this to the total
catch suggests that fishing mortality may have risen by as much as 24%.
The recorded number of hours of directed fishing on cod by Northern
Irish trawlers fell by 29%, but in view of the rise in their catch

this seems unlikely to represent a decline in the fishing mortality in
that fishery.

Age Compositions and Mean Weights at Age’

The 1979 age composition was derived in the way described in the 1978
report. Discards and industrial landings have not been included, but
are believed to be small as the industrial fishery ceased early in the
year.

The Isle of Man landings have been raised using the English and Welsh
age composition. The Northern Irish landings have been raised using
the Irish age composition, but this may have led to an overestimate
of the number of one and two year olds and an underestimate of the
older fish, since the main Northern Irish fishery is on mature,
spawning fish,

The values of weight at age remain unchanged from last year and the
sum of products check is within 4% of the adult catch in 1979. This
has been allowed for in the forecast calculations.

Values of weight at age are given in the text table below.

Age 1 2 3 4 5 6 7
Weight(kg) 0.61] 1.66 | 3.33] 5.09] 6.19| 6.76 | 8.30

Virtual Population Analysis

The relationship between catch per effort and number of one year olds
(Figure 2.1 of last year's report) was used to estimate the size of the
1977 and 1978 year classes, and terminal F values in the VPA were adjusted
accordingly. In order to obtain the number of one year olds of the
1977 year class derived from catch per effort, the terminal F on two
year olds would have had to be 1.33, which seems unrealistically high.
As mentioned in Section 2.2, the number of two year olds in the catch
may be overestimated but, nevertheless, there appears to have been a
ghift in the exploitation pattern onto one and two year old fish.
This has a marked effect on the yield per recruit calculation.

In view of the variability in the exploitation pattern, a constant
terminal F of 0.8 was used on ages 3 and older. This gives a rise

in mean F of 27% between 1978 and 1979 and is about 30% higher than the
level of F during the early 1970s, which is consistent with the overall
trends in fishing effort (Section 10). The resulting output is shown
in Tables 2.2 to 2.5.

The trends in stock biomass are shown in Figure 2.1 and it appears that
the decline in stock biomass has been halted in 1979 as is suggested
by all the available catch per effort data. The small numbers of

fish older than 7 are not included in the VPA, but have been added in
the catch forecast.

Yield per Recruit

The yield per recruit curve conditional on the 1979 exploitation pattern
is shown in Figure 2.2, and it shows a maximum at 40% of the present
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level of F. Last year's curve showed a maximum at 50% of the 1978
level of F even though the absolute level of F was then thought to

be much higher, at least on older fish. This difference is mainly due
to the shift in the exploitation pattern. In view of the variability
in the exploitation pattern, the possibility of interactions between
species (Section 10) and the possibility of systematic effects of
spawning stock on recruit level (see Appendix ), it seems particularly
undesirable to base a drastic management policy (e.g. severe reductions

in TAC) on this yield per recruit curve alone.

2.5 Catch Forecasts
The recommended 1979 TAC was exceeded and fishing mortality may have
risen (both last year's forecast and this yeart's VPA suggest that the
rise was about 30%). For the 1981 forecast it is assumed that fishing
mortality in 1980 will be the same as in 1979; the catch in 1980 will
thus be 7 350 tonnes, leaving a total stock biomass of 15 000 tonnes
and a spawning stock biomass of 7 000 tonnes at the beginning of 1981,
For 1981 catches were calculated for three options of F as shown below.
Stock biomass 1982
Option F1981 Catch 1981 Total Spawning stock
1 = FBO = F79 7 300 15 000 7 000
2 = 0.8 F1980 6 200 17 000 8 000
3 = Fmax | 3 600 21 000 11 000

The figures incorporate the 4% discrepancy in the sum of products check.
Figure 2.3 shows catches and stock sizes for a range of fishing
mortalities in 198l. :

At least 50% of these forecast catches consist of one and two year old
fish, for which average recruitment (5 574 x 103 1 year olds) has been
assumed.

There is a 5% goint probability that the two year classes will be as high
as 12 068 x 102 or as low as 2 574 x 103, and the confidence limits

which these values generate are shown in Figure 2.3. For Option 1 the
catch in 1981 would be 7 300 tonnes, but it could be as high as

11 600 tonnes or as low as 5 300 tonnes. Conversely, if 7 300 tonnes

is actually caught in 1981 it could imply an increase of 7O % in F or a
decrease of 55%. This once again illustrates that in these circum-
stances a TAC is not a very precise instrument for regulating fishing
mortality.

Several young gadoid surveys have been carried out in 1979 in order to
provide early estimates of year class strength and there is good evidence
that the 1979 year_class is in fact a big one. An abundant 1979 year
class (12 068 x 105 one year olds) would give a spawning stock biomass

in 1982 of 11 400 tonnes under Optionland of 18 500 tonnes under

Option 3. A comparison of the results of the 1979 United Kingdom
groundfish survey with those of the previous three years suggests that
the 1979 year class could be around this level of abundance.



2.6 Recommendation

The present level of F is high in relation to the maximum of the
yield per recruit curve and the stock biomass is still rather low.
The Working Group, therefore, recommends Option 2, a TAC in 1981
of 6 200 tonnes, but would once again stress the uncertainty of
such a TAC achieving the desired level of fishing mortality.

3. TRISH SEA WHITING
3.1 Catch Trends

The total catch for 1979 was about 9 900 tonnes (see Table 3.1), which
represents a drop of 5% below the 1978 figure but virtually equals

the 1979 TAC. There were no major changes in the share of individual
countries but for the first time a catch figure for the Isle of Man
was provided to the Group. The industrial fishery by Ireland stopped
in April 1979. Available information on the Nephrops fishery discards
(Section 9) was not adequate to use in the assessment. A significant
quantity of whiting may also be discarded in the whitefish fishery.

3.2 Age Compositions and Mean Weight at Age ‘

For 1979 England and Ireland provided catch at age data for the whole
year. Northern Ireland provided similar information for the period
August to December 1979. The Northern Ireland landings for the

rest of the year were converted into age distributions by using an
Irish ALX for the first two guarters. English ALKs were used to convert
French length compositions into ages. The English catch composition
was applied to the Isle of Man catches. The catch composition

obtained by these methods represented 97% of the total to which it

was then raised. For earlier years figures used were those presented

in the 1979 Working Group report.

The weights at age were the same as those used in the 1979 stock
assessment (see below). The sum of products check is low by 13%.

Age 1 2 3 4 5 6 T 8 9

Weight at |Catch [0.185(0.244[0.295/0.389/0.464 |0.530/0.570[0.593 [0.608 o
K
age (k&) Igiook 0.070]0.175]0.260(0.342{0.426 {0.497]0.550(0.582 [0.600

3.3 Virtual Population Analysis

The Working Group assumed that little change in effort had taken place
since 1978, Input F values were retained at least year's level. The
results are given in Tables 3.2 to 3.5. Neither the 1977 nor the 1978
year classes have been especially strong and the catch has accordingly
declined by over 20% since 1977.

Stock biomass remained steady for the third year running at between
15.0 and 15.5 x 103 tonnes (see Figure 3.1).

3.4 Yield per Recruit

The yield per recruit and spawning stock biomass per recruit curves
conditional on the 1979 exploitation pattern are shown in Figure 3.2.

Frnax falls in the region of 40% of the 1979 F value.
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Catch Forecasfs

The number6of 1 year old recruits in 1980, 1981 and 1982 was taken
as 46 x 10°, the geometric mean of the values for the period 1972-76.

Assuming that fishing mortality remains at its 1979 level in 1980, a
catch of approximately 10 000 tonnes should be taken, about 1 000
tonnes below the recommended TAC. This will leave a total stock
biomass of 17 000 tonnes and a spawning stock biomass of 13 000 tonnes
at the beginning of 1981. '

For 19&1 catches were calculated for 3 options of F as shown below.

Option

Stock biomass 1982

Catch 1981 Total Spawning stock

F1981

9 800 16 000 13 000

Il

o
o
=

8 400 18 000 15 000

5 400 21 000 18 000

3.6

4.
4.1

The correction to allow for the 13% discrepancy in the sum of products
check has been incorporated in these figures.

The results of these forecasts are summarised in Figure 3.3 which also
shows the effect at two high and two low recruit levels.

Recommendation

The current levels of fishing mortality are high in relation to the
conditional Fp ., and the Group recommends Option 2, a TAC in 1981

of 8 400 tonnes., If a large amount of discarding has in fact been
occurring, the reduction in F represented by this TAC may be much
greater than 20%. On the other hand, any continuing use of mesh sizes
smaller than 70 mm would tend to counteract this effect.

JRISH SEA PLAICE
Catch Trends

The 1979 catch of 3 390 tonnes showed a slight increase over the
figures for the past two years (Table 4.1), and is to be compared with
the Working Group's recommended TAC of 3 000 tonnes (later amended to
2 500 tonnes). The 1977 and 1978 catches were approximately 70% and
80% of the respective TACs for those years.

Age Compositions and Mean Weights at Age

The 1978 age composition was adjusted to take account of new data
available from the United Kingdom. For 1979, age distributions were
available from Ireland, England and Belgium, accounting for 86% of

the landings. The total international age distribution was derived ,
for males and females (Table 4.2 and Table 4.6) in the same way as in
previous years - Irish data raised to Ireland + Northern Ireland
catches, English data to England + Wales + Isle of Man + Scotland, and
the Belgian age distribution to the sum of Belgian, French and Dutch
catches.,
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| Mean weights at age were unchanged from previous years:

Age | 1 2 3 4 5 6 7 8 9 10 | 11 12 13 |14 |15

| Males Fatch 06 [e1731e20 427 | 33 | «37 |+40 | o433 |44| 45| 46| 46| - - |-
| | Etock [.02[.09 1.17 |.23 | .30 | .35 |.38 |.41|.44] aa] 25| 6| - | - |-
|
|

Catch [406 |e14 [e25 [43T7 | «50 [ 63 |75 | «86{.97 1.06§1.14 1.21|1.27{1.32|1. %
Females ! :

Stock [.02].09 {.19 [.31 | .43 | .56 |.69 | .81 .911L02§1.1O 1.17 |[1.24]1.27i1. 4

The weights shown are in kg; catch weight at age refers to 1 July and
stock weight at age to 1 January. The sum of products check for 1979
was 14% too low, and an adjustment to take account of this has been made
in the final catch forecast.

4.3 Virtual Population Analysis

Input Fs were derived by smoothing the mean values for the period 1971-75
given in the 1979 Working Group report. (This takes account of the
increasing trend in fishing mortality since 1971, as indicated by the VPA.)
The levels of F on 1- and 2 year olds were adjusted to give approximately
average (geometric mean) recruit strength in 1978 and 1979. Figure 4.1
shows a geometric mean regression of total stock biomass on United Kingdom
cpue. The correlation coefficient is 0.539 (r = 0.576 for p = 0.05 and

10 d.f.). The regression suggests that the total stock biomass

for both the years 1978 and 1979 were among the highest on record, but

the increase over 1977 as indicated by the VPA is only marginal (see
Figure 4.2). However, the decline in stock biomass seems to have been
halted in 1977.

The 1975 year class, which appeared to be very strong in the VPA's run
in 1979 and 1978, now appears to have been only about average strength.
The apparent strength of the 1976 year class should consequently be
treated with reserve.

The results of the VPA are given in Tables 4.3-4.5 and 4.7-4.9.

4.4 Yield per Recruit

The curves of yield per recruit and biomass per recruit, conditional upon .
the 1979 exploitation pattern are shown in Figure 4.3. The combined
male/fegale curves are we%ghted by the geometric mean number of recruits

(6 x 10% males and 9 x 10° females). The conditional Fp,y is 35% of the
peak F in the 1979 exploitation pattern.

4.5 Catch Forecasts

The Working Group assumed that the fishery in 1980 would continue to be
effectively unregulated by international agreement, and that the 1979
level of exploitation would continue. The catch for 1980 under these
circumstances will be 3 100 tonnes. The total stock biomass in 1981 will
be 6 000 tonnes and the spawning stock biomass will be 4 600 tonnes. The
1980 TAC recommended by the Working Group in 1979 was 3 000 tonnes, later
amended to 2 500 tonnes by the ACFM.

For 1981, catches were calculated for three options of ¥, as shown in
the following text table:




Stock biomass 1982

S Options F Catch 1981 Total Spawning stock
1981
= F80 = F79 .3 000 5 800 - 4 100
= 0.8 F80 : 2 500 | 6 300 4 600
= Fmax 1 300 T 700 6 000

The correction to allow for the 14% discrepancy in the sums of products
check has been incorporated in these figures. It has also been applied
to the values in Figure 4.4 which shows the 1981 catches and 1982
biomass corresponding to a range of fishing mortalities in 1981.

4.6 Recommendation
The present level of F is high in relation to the maximum of the
conditional yield per recruit curve, and stock biomasses still
relatively low. The Working Group therefore recommends Option 2 and
‘ a TAC in 1981 of 2 500 tonnes. :
5 CELTIC SEA PLAICE (Divisions VIIf and VIIgl
5.1 Catch Trends
The 1979 catch was 863 tonnes, which is about the level of the last
six years (Table 5.1). France continues to account for the major
proportion of the total landings. Total French fishing effort in the
area during 1979 was approximately the same as in 1978, but most of
their effort is on roundfish. Belgian fishing hours (in the sole
fishery, of which plaice is a by-catch) went down in 1979, but horse-
power increased.
52 Age Compositions and Mean Weights at Age
The sum of the Belgian age distributions for Divisions VIIf/VIIg and
the English age data for Division VIIf were raised to the total inter-
‘ national catch (Tables 5.2 and 5.6). These two countries account
for only 40% of the total catch.
Mean weights at age used were the same as last year (kg):
Age 1 2 3 4 5 6 7 8 9 10 11
Stock 01 -20 026 .30 .32 .36 -40 .46 - bl -
Catch «11.286[.374 |.467 |.548 |.705 .838  «949 [1.109 | 1.409 | 1.600
Females
Stock 1| «24) .33 41 51 .62 .78 «89 [1.03 1.27 1.52
The sum of products check for 1979 agreed with the catch total.
5.3 Virtual Population Analysis

The 1978 values of F were used as input for a trial VPA run. This gave
an 18% drop in weighted mean F from 1978 to 1979 vwhich was not in
accordance with the available data on fishing effort, and so the levels




! of F were raised by 10%; F on 1 year olds was adjusted to give
| average recruitment. This still resulted in a reduced 1979
! exploitation pattern on the younger age groups (3 and 4 year olds) and
a 13% reduction in the weighted mean F from 1978 to 1979. This
output from the VPA is given in Tables 5.3 to 5.5 (males) and Tables
5.7 to 5.9 (females). The resulting trends in stock biomass and
year class strength from 1970 are shown in Figure 5.1. Stock
biomass has been declining slowly and now stands at about 60% of
the 1970 level. However, the 1975 and 1976 year classes appear to
be strong.

5.4 Yield per Recruit

The yield per recruit and spawning stock biomass recruit curves,
conditional upon the 1979 exploitation pattern, are shown in Figure
5.2 for males, females and the sexes combined, (weighted by recruit
strength). The conditional Fpax 1is about 40% of the 1979 peak
level of F.

| 55 Catch Forecasts

Recruitment was calculated as the geometric mean for the period 1970-76
i.e. 1.1 x 106 males and 1.3 x 106 females for 1980, 1981 and 1982.
Assuming that fishing mortality remains at its 1979 level in 1980,

a 1980 catch of approximately 800 tonnes should be taken - a slight
reduction on the 1979 catch and some 100 tonnes (14%) above the 1980
recommended TAC (700 tonnes). This will leave a total stock biomass

of 1 900 tonnes and a spawning stock of 1 200 tonnes at the

beginning of 1981 (see Figure 5.1). For 1981, catches and stock

sizes were calculated for three options of F as shown in the text

table below:

Stock biomass 1982
Option F1981 Catch 1981 Total Spawning stock
1 = FSO = F79 700 1 800 1 100
2 = 0.8 F 600 1 900 1 200
%0 @
b = Fmax . 300 2 200 1 500

The results of these forecasts for a range of fishing mortalities
in 1981 are shown in Figure 5.3%.

5.6 Recommendation

The present level of F is high in relation to F,,, and projected stock
biomass will decline in 1980 and 1981, The Working Group therefore
recommends Option 2 and a 1981 TAC of 600 tonnes.

6. TRISH SEA SOLE
6.1 Catch Trends

The 1979 catch was 1 629 tonnes,including landings from the Isle of
Man. The official Irish and Dutch landing figures were amended to
incorporate landings in the United Kingdom (Fleetwood), The




-9 -

1979 catch was substantially 48% higher than in 1978 and in fact the
highest since 1971. Catch rates of Belgium, Netherlands and United
Kingdom went up by 80%, 32% and 52%, respectively. Belgian effort
remained roughly constant (beam trawl effort went up by 17% but
otter trawl went down by 45%) and Dutch effort (beam trawl) went up
by 5%. Total effort based on Belgian -and United Kingdom catch per
unit egfort declined. The nominal catches in 1970-79 are given in
Table 6.1,

6.2 Age Compositions and Mean Weights at Age
The international age composition was calculated by raising the
Belgian, Dutch and United Kingdom age distributions accounting for
81% of the total catch, to 100%. The age distribution of the
provisional 1978 catch was amended (Tables 6.2 and 6.6) to correspond
to the final catch figure to that year. The sum of products check
using the weight at age data from last year's assessment shown in the
text table was 3% too high. This discrepancy was left during the
calculations and was only adjusted in the final catch forecast.
6 Age 2 3 4 5 6 7 8 9 10 11 12 13 14 15
» Males ¢123 14151 0173 [e195 [e215 [e232 (0245 {4254 4264 [4275 [«283 | 291 | «299 |4305
o~ :
Pgo Females: .
ﬁg/ Catch «140].195 [.250].300 [+345 390 [+425 [.460|.495 |.520 [.550 | <575 | «595 |.615
o
2 Stock «120].170(.220}.270 .310 «360|.4410(.440].480 }.510|.530 | «560 | 580 [.600
6.3 Virtual Population Analysis

The age composition of the 1979 international catch is dominated by the

1975 year class, as is also the case in the national catches of Belgium,

the Netherlands and Tnited Kingdom. Both in the male and female age
compositions, 50% consists of this year class alone.

In last year's assessment the size of the 1975 year class was derived
from the geometric mean regression of VPA 2 year old sole on Belgian
cpue of 3 year old soles in the beam trawl fishery. The most likely
values for the 1975 year class as 2 group were 37 X 106 for males and
58 x 106 for females (67% of the size of the good 1971 year class at
age 2), and the terminal F values for age group 3 in 1978 were adjusted
by last year's Working Group to produce these values.

Stock biomass in last year's VPA showed a decline since 1971 which
stopped in 1977, followed by a slight increase in 1978. The Belgian
cpue correlated well with the stock biomass trend (r = .79), but the
United Kingdom cpue showed a less good fit (r = .54).

This year a trial VPA using last year's terminal F values completely
changed the picture ('A' in Figure 6.1). 1In this VPA, stock in 1977,
1978 and 1979 increased sharply to a level higher than in 1971, which
increase is not reflected in the Belgian and the United Kingdom

cpue curves. The 1975 year class is in this case about twice the size
of the 1971 year class at age 2.

It is possible that fishing effort in 1979 concentrated on the 1975
year class and to study the effects of this, new VPAs were run with
amended values for terminal F for age group 4; case B, 1.5 x Fg9g on
4 year olds and case C, 2 x Fqg. B and C in Figure 6.1 show the
resulting stock biomasses and the size of the 1975 year class.
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Case B is considered to give the appropriate values of F, stock biomass
and recruit strength. The stock of the 1976 year class as 2 year olds
agrees with the figure derived from a geometric mean regression of

VPA 2 year olds on cpue of 3 year olds one year later in the Belgian
beam trawl fishery (Figure 6.2). The correlation coefficient is 0.68
for 7 degrees of freedom which is significant at the 5% level. The
input level of F on the 1975 year class in 1979 is in line with the
fishing mortality values for that age group in earlier years.

FPigure 6.3 shows the trends of stock and recruitment levels derived
from this VPA, together with Belgian beam trawl cpue (2nd quarter of
each year) and United Kingdom otter trawl cpue (March—September).

Yield per Recruit

Figure 6.4 shows the curves of yield per recruit and spawning stock
biomass per recruit conditional upon the 1979 exploitation pattern.
It may be seen that the stock is currently underexploited relative to
Ppaxs, but increasing the level of exploitation would not bring about
-any significant rise in the yield per recruit since the curve is
flat-topped.

Catch Forecasts .

Recruitment for 1980, 1981 and 1982 was taken as the geometric mean
recruitment indicated by the VPA in the per%od 1970-76. For males
this was 2.9 x 106 and for females 3.8 x 10°.

It was assumed that as for other Irish Sea stocks, the fishery in 1980
will continue to be unregulated by international agreement and that the
1979 level of exploitation would continue. This will yield a catch

in 1980 of 1 600 tonnes, with a total stock biomass of 7 400 tonnes and
spawning stock of 6 600 tonnes at the beginning of 1981. This catch
compares with the 1980 TAC of 1 300 tonnes recommended by last year's
Working Group meeting.

For 1981, catches have been calculated for three options of F in that
year, as shown in the text table below. The correction to allow for the
3% sum of products discrepancy has been incorporated.

Stock 1982 ’
F1981 Catch 1381 Total Spawning
Fgy = F80(=F79) 1 500 7 000 6 200
Fgp = 0.8 Fgg 1 200 7 300 6 500
| Fgy = 0.4 F80(=F0.1) 600 7 900 7 000

The levels of catch and stock for a full range of F values are shown
in Figure 6.5

Recommendation

The stock is fully exploited in terms of conditional yield per recruit
and there appears to be no justification for a reduction in fishing
mortality. The Working Group therefore recommends Option 1 and a 1981

TAC of 1 500 tonnes.




T3

- 1] -

CELTIC SEA SOLE (Divisions VIIf and VIIg)
Catch Trends '

The total catch in 1979 rose slightly from its 1978 level of

780 tonnes to 954 tonnes which was 76%,of the recommended TAC

(1 250 tonnes). Although the 1979 catch represented a decline from
the 1976 level of 1 351 tonnes, it was still well below the 1970-73
values, which were in the 1 300 - 1 900 tonnes range. The change
in 1979 was due to an increase in the Belgian catch from 506 tonnes
in 1978 to 693 tonnes, the catch in France and the United Kingdom
showing a very slight decrease (Table TeluA)e

Total effort (calculated by raising Belgian beam trawl effort
corrected for fishing power)showed a slight decline in 1979

(Figure 7.1).

Age Compositions and Mean Weights at Age

The age distribution for 1978 was the same as that used in the Working
Group report for 1979. TFor 1979 only Belgian age distributions were
available, covering 65% of the total international catch. They were
raised to the total international catch and the sum of products checks
were in good agreement (within 1% of the actual catch).

Mean weights at age in the catch and in the stock were the same as
those given in the 1979 Working Group report (see below).

Weight at age (kg)

Age Catch weight Stock weight
Males Females Males Females
2 «133 «200 «120 .168
3 «187 282 «174 «258
4 «217 377 «217 STT
5 276 «435 276 «435
6 «3505 516 305 516
7 «339 «574 «339 574
8 363 632 363 632
9 © +388 .690 .388 «690
10 o423 « 732 423 732
11 <436 <757 <436 o157
12 448 <787 448 « 787
13 +459 . 798 «459 «798
14 472 .823 472 823
15 <484 «835 484 «835
16 497 847 497 .847

Virtual Population Analysis

Inputs and outputs are given in Tables 7.2 toi7.9.

The exploitation patterns used as input were the same as those used in
last year's report, but with the F values lowered by 10% to take

account of the lower fishing effort exerted during 1979 compared with
that of 1978 (see Figure 7.1). Although the VPA output (Tables 7.3 and
7.7) shows a slight increase in weighted mean F on the mature age groups
in 1979, it corresponds to the 1974 and 1975 levels when fishing effort
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was at a similar level to that in 1979, as may be seen from
Figure T.l. The Working Group did not feel that a further reduction
in input Fs would be justified.

Although the present VPA indicates that the 1976 year class was not
as abundant (as 2 year old recruits) as last year's report suggested,
it is still one of the strongest on record and lies on the geometric
mean regression line of VPA 3 year olds against cpue of 3 year olds
in the Belgian beam trawl fishery (r = 0.98 and 0.97, see

Figure 7.2). Both correlations are highly significant. The 1977
yYear class also appears to be strong (Figure 7.2). The steep decline
in spawning stock biomass (resulting from the steady disappearance

of the strong year classes of 1959, 1960 and 1963) was halted in 1977
(Figure 7.3), although total stock biomass was slightly lower in

1978 than in 1977.

Yield per Recruit

The yield per recruit curve conditional upon the 1979 exploitation
pattern is flat-topped as may be seen in Figure T.4, which also shows
the corresponding curves for spawning stock biomass per recruit.

The current level of fishing mortality is around F(,6; on the combined
male/female yield per recruit curve.

Catch Forecast

The input data are shown in Table 7.10. Recruitment was calculated
as the geometric mean recrui%ment for the period 1970-76,

1.9 x 106 males and 2.2 x 10° females. It was assumed that the level
of fishing mortality would remain unchanged from 1979 through 1980,
in which case the 1980 catch will be 1 024 tonnes. This agrees with
the recommended 1980 TAC of 1 000 tonnes. The total stock biomass

at the beginning of 1981 will have increased to 7 700 tonnes and the
spawning stock biomass will have increased to 7 100 tonnes.

TACs for 1981 have been calculated for a range of F values relative
to Fy go* These may be seen in Figure 7.5, which also shows the
resul%ing biomass for 1982. If fishing mortality in 1981 continues
to be at the 1980 level, the catch in 1981 is calculated to be

1 025 tonnes.

Recommendation

The Working Group recommends that the 1981 TAC should be 1 000 tonnes,
on the basis that this stock is optimally exploited in terms of the
yield per recruit model.

OTHER GADOID STOCKS
Celtic Sea Cod

Cod catches in 1979 amounted to 3 450 tonnes, which represents an
increase of 25% over the 1978 figure. In both years, France accounted
for more than 90% of the catch (Table 8.1).

Celtic Sea Whiting

For the fourth year in succession, catches are of the order of 6 000
tonnes of which 56.9% were landed by France (Table 8.2). In 1978
and earlier years, catches were predominantly from Division VIIf but
in 1979 about 62% of the total catch came Division VIIg.

Catch per effort data available for France (82.2 kg/ue in 1979) showed
a drop of 35% below the 1978 figure for Division VIIf, whereas there
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was no change in Division VIIg (106.8 kg/ue). As explained in

last year's report, due to the lack of data for the years prior to
1977, no VPA could be run, but using French effort data, numbers

by length group in the French catches for 1978 and 1979, and applying
an English age/length key, a first estimate of the Z at age in 1979
was made (see Table 8.3). The Working Group did not feel that the
data were adequate to allow an estimate of stock size to be made and
hence to recommend a TAC. Nevertheless, the fishing pattern on
Celtic Sea whiting being similar to that of the Irish Sea, it may be
inferred that the stock would benefit from a reduction in F in 198l.

Haddock in the Irish Sea and the Celtic Sea

For the second year running, catches originating from Divisions
VIIg-k are about 1 000 tonnes, of which France accounted for 95%
(Table 8.4). A more detailed split available for France in 1978
showed that only 370 tonnes of her catch was taken from Division VIIg.

No biological information on this species was available to allow
the Working Group to make any recommendations. It is unlikely that
such information will appear in the future and the Working Group
repeats its proposal of last year that haddock in the Irish Sea and
the Celtic Sea be omitted from its terms of reference.

BY-CATCHES OF PROTECTED SPECIES IN NEPHROPS FISHERIES

Irish Nephrops Fishery in Division VIIa

There is some evidence that in Division VIIa, Nephrops fisheries con-
tinue to catch whiting of a generally smaller size than directed
gadoid fisheries (Table 9.1). This is due to several factors,
including (1) the effect of Nephrops in the cod end on the selection
factor for whiting (Hillis, 1962§55 and (2) the persistance of some
fishing with small-meshed nets in the area. Table 9.1 shows that

the age structure of these whiting is generally lower and their length
at age markedly lower than that of whiting caught in the directed
whitefish fishery. The difference in age structure has not been
allowed for in raising the Irish number at age because sampling is
incomplete, having been carried out in only one quarter of the year.

' Examples of length frequencies of whiting catches (landings + discards)

from a sector of this fishery believed to be poorly regulated are
given in Table 9.2.

Owing to lack of adequate knowledge about the total quantity of whiting
taken as by-catch in the Nephrops fishery, the Group was unable to
quantify the effect of this by-catch on the whiting stock.

French Nephrops Fishery

No data are available concerning by-catches in the Nephrops fishery in
Division VIIa.

x) Whiting mesh selection experiments in Irish waters. ICES, C.M.1962,
Comparative Fishing Cttee, No.62.
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In the Celtic Sea (Division VIIg, mesh size in use 55-60 mm), a
continuous sampling programme aboard commercial vessels was initiated
in December 1979. Length composition data are given in Table 9.3
(representing 800 hours fishing), from the eight samples taken during
the period December 1979 to March 1980.

For Nephrops trawlers from Brittany, protected species make up 20%

of the total landings, Nephrops 65% and non-protected species 15%.
Amongst protected species, megrim is 6.6%, cod 3.75% and whiting 1.2% of
the total landings.

Catches of undersized fish are mainly of megrim on muddy bottoms in
the Nephrops areas and to a lesser extent of hake on the Smalls grounds.

At present the sampling programme, which commenced in 1979, has not
yielded sufficient information to allow any assessment to be made of
the effect of by-catches of the stock of the by-catch species.

9.3 By-Catches of Protected Species in the Shrimp (Crangon) Fishery

Estimates of the numbers of plaice and sole taken as a by-catch in the

English and Welsh shrimp fishery in the Irish Sea are available for

1979. They show that about 19 x 106 O-group plaice and 1.5 x 106 O-group

sole were taken in a total shrimp catch of 500 tonnes. These fish .
are released again during different stages of the sorting process, and

studies are in progress to estimate the level of survival. In order

to incorporate these figures in the assessment it will also be

necessary to estimate the natural mortality on O-group and l-group

plaice. Catches of other protected species are small.

10. MULTISPECIES MODELLING
10.1 Introduction

The Group considered recent developments in modelling species inter-
actions and technical interactions in order to evaluate their likely
importance in generating management advice and to make recommendations
on the data which should be compiled. The purpose of the different
types of model, their data requirements and the local difficulties

in applying them to the Irish Sea are set out below. Present short-
conings in the data base needed for single species assessments

should not be overlooked when moving on to these interactive models.

In particular, we need better information on all the fishing-induced .'
mortality not accounted for at present (e.g., discard mortality) and on
the effort applied in all fisheries.

Ultimately the models which explicitly include species interactions and
technical interactions should be used as the basis for fisheries manage-
‘ment advice and the Group therefore considers it worthwhile to devote
effort to their development in relation to the Irish Sea. Nevertheless,
it may be some time before they can be applied and for the present

the Working Group has continued with the surplus production model

based on the total demersal catch. This is used to recommend the
adoption of a total demersal TAC (Section 10.4).

10.2 Species Interaction (Legion Analzsis)

Two recent papers (Pope, 1979% and Helgason and Gislason, 1979%%) describe
similar models which take predation-induced mortality into considera-

* A modified cohort analysis in which constant natural mortality is replaced
by estimates of predation levels (Doc. C.M.1979/H:16).

*%  yPA analysis with species interaction due to predation (C.M.1979/G:52).
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tion. These models are constructed as an extension of ordinary VPA
and thus work on historical data. In Sparre, 1980 (to appear as an
ICES paper this year) the model (known as legion analysis) is extended
to allow for running it in the prognostic mode. To run the legion
analysis, a number of additional parameters need to be estimated.

and they are:

1) Yearly food intake per individual of each stock and age
group assessed.

2) A food suitability matrix(for a definition see Anon., 1980%).

All major fish stocks of the area under consideration should be
included in the assessment, including the relevant outputs of the
Herring Assessment Working Group. It is especially important
that all stocks of fish predators are considered. This condition
is difficult to satisfy for the Irish Sea as no age composition
data are available for several major fish predators (e.g., hake,
dogfish, skates, rays and yellow gurnard).

Before an assessment based on legion analysis is used as the basis
for fishery management, a stomach content survey like that suggested
for the North Sea (Anon., 1980%) should be implemented for the Irish
Sea.

In spite of these difficulties the Group felt that 1t would be
worthwhile to try an assessment based on legion analysis at next
Year's meeting, even though this will require educated guesses for a
number of parameters.

Technical Interaction

" The model by Sparre (1980) also attempts to describe the technical

interaction between various components of the fishing fleets, i.e.
to allow for the fact that most fisheries are mixed fisheries.

An implication of this approach is that TACs on the various stocks
should not be determined independently of each other, By-catches of
other species need to be taken into consideration in setting TACs

in a mixed fishery.

To model technical interaction (in its simplest form) a number of
parameters need to be estimated.

1. A division of the total international fishing fleets into
components consisting of uniform vessels. (In this connection
a "fleet" is to be considered as a management unit, in
country/gear combinations).

2. A by-catch matrix:

3

Report of the ad hoc Working Group on Multispecies Assessment
Model Testing. "Doc. C.M. 1980/G:2 (mimeo.).
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T \\ﬁpecies 1 2 ceae S
Fleet \\\.

1 b (1,1) b (1,2) cees b (1,s)

E b (e,1) b (e,2) cene b (e,s)

E number of fleets considered
S

b(e,s) = (F on species s by fleet e)/(F on target species of fleet e)

number of species considered

I

For each age group "F on species s by fleet e" is defined as:

catch of species s by fleet e
total catch of species s

(Total F on species s) x

Total F is derived from VPA,

Thus, the coefficients b(e,s) are derived from species and age group
compositions from the various fleets, output from VPA and information
on target species.

3 Gear selection curves for each species for each fleet
fishing on it. (Mesh sizes, selection factors).

4. Numbers discarded per year at each age group for each fleet
and stock.

Technical interaction may well have a greater influence on management
strategy than species interaction, and the Group gave the highest
priority to modelling technical interactions. It may in any case be
easier to estimate the parameters needed for the technical inter-
actions than those for the species interactions and assessments incor-
porating technical interactions should be attempted next year.

A major difference between the North Sea and the Irish Sea is the
relative importance of Nephrops in the latter area. This species
must be included in the model of both technical and species inter-
actions in the Irish Sea.

10.4 Total Demersal Production Model

The theoretical background and method of calculation of the total
demersal model is given in the 1978 and 1979 Working Group reports.
The data for 1977 and 1978 have been corrected and provisional figures
for 1979 added to the time series (Table 10.1).

The total demersal catch again declined slightly to 44 700 tonnes and
fishing effort was almost unchanged at 13 500 standard units. This level
of effort is between 12% and 26% above the level for MSY, depending

on whether the linear or the exponential model is preferred (Figure 10.1).
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A 10% reduction.would bring fishing effort to the MSY point on the
Schaefer curve. This corresponds to a total demersal catch in 1981
of about 40 000 tonnes for Divisions VIIa and VIIf, on the assumption
that cpue remains at the level of the last four years (3.25 tonnes
per standard unit). Out of this total demersal catch 29 000 tonnes
should be from Division VIIia.

The Working Group therefore recommends total demersal TACs for 1981 of
29 000 tonnes in Division VIIa and 11 000 tonnes in Division VIIf.

The advantages of using the surplus production model and of adopting
a total demersal TAC are:

1. It is a yield model rather than a yield per recruit model.
The conclusion from several single species yield per recruit
models that fishing mortality should be reduced by large
amounts may be misleading because they do not allow for inter-
action between species or for stock/recruit relationships.

2 The total demersal TAC would be a second-tier TAC, and would
include the single species TACs. It thus provides a means
of preventing diversion of effort onto non-quota species.

3 Although the present proposal is for a catch limitation
rather than an effort limitation it should be seen as an
aid to management since it focusses attention on the broad
overall pattern and level of fishing required to exploit
the available resources. Such an overview tends to get
lost in individual species assessments.

The total of the proposed catch levels in Division VIIa in 1981 for
the four demersal quota species is 18 500 tonnes which represents
65% of the proposed total demersal TAC.
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Table 1.1 Weight of Demersal Fish landed to
processors in the Isle of Man

Year Nominal Weight
(tonnes)

1969 1.9

1970 1.5

1971 29.4 Estimated

1972 105.7

1973 28.5 J/

1974 15.3 =

1975 17.8

1976 60.3

1977 348.9 Actual

1978 606.6

1979 1 376.3
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Table 2.1 Nominal catch (tonnes) of COD in Division VIIa, 1969-1979.

Country 1969 | 1970 1971 |1972 | 1973 | 1974 [1975 |1976 | 1977 | 1978 | 1979*)
Belgium 272 | 3%32| 390 348 276 409 282 257| 135{ 144| 173
France 563 |1 282 2 5758)[ 2 024 2 507| 2601 | 2 623 1 938|1 370| 1 0221 090
Ireland 2176157412800 2275 4 224| 3276 | 3 477| 4 815| 3 €62 3 1283 746
Netherlands - 4| 148 58 35 113 53 87 32 15 12
UK (Engl.&Wales) | 3 4451 710| 2 451 |2 856] 3 158 2 463 | 2 132 1 815)1 186 875| 980
UK (N. Ireland) 130|1267}1112 (1522 1537} 1279 | 1153 1175|1409 1 064 |1 898
UK (Isle of Man) ces . . ces ces ces cee ces ces . 354
UK (Scotland) 131 88 64 90 50 49 70 91 60 79 118
Total 797625719540 |9 173{11 787)20 190 | 9 790[10 178| 8 054| 6 328 | 8 371
Total figures

used by Working

Group for stock . '
assessment: 7991 |6 4269 246 |9 234|111 819|210 251 | 9 863|10 247| 8 054| 6 271 | 8 371

*) Preliminary

a) Includes Division VIIf

—6'[..
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Table 2.2 Irish Sea COD (Division VIIa)

Input catch data in numbers (xlOB) for VPA

AGE 1962 1869 1970 1971
1 84 232 1317 27389
2 1583 1481 1385 2oz
3 1003 1050 352 304
4 4s5g Z2E3 zed 144
5 177 185 163 67
& za 76 52 39
7 2 a7 19 2
TOTAL
IB93 3921 3492 5927
SPAKNING STOCK (AGE = 3
1666 161 7o@ 1166
AGE 1974 1975 1976 1977
1 530 1699 1135 ale
z 3559 a4z 3007 511
3 55T 1407 383 1233
4 494 294 Pt 163
5 151 249 € z1e
5 4B ag 79 31
7 23 =2 25 40
TOTAL
5345 4405 5170 3012
SFAWMING STOCK (AGE >= 31
1256 ZOET 10258 1885

THE LAST GROUF I8 NOT A& FLUSGROUP
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Table 2.3 Irish Sea COD (Division VIIa)

Fishing mortalities from VPA (M = .20)

1876 19877

AGE 1968 1969 187@ 19571 1972 1973 1974 1975
1 .11 .19 22 27 .23 .25 .25 .23 .56 .24
2 .53 .84 .51 .63 .61 LS8 .78 .53 .79 .54
3 82 1.04 48 .75 .57 .az2 .63 .80 .67 81
4 .80 .54 .58 N .48 .67 .58 %< .75 .73
5 .88 .93 .7 .33 .25 73 .48 .63 LAQ .91
& 18 .71 .75 .41 .38 .44 .43 .63 .41 .37
7 .33 .33 .38 .38 L3R .38 .38 .38 .38 .38
“ MEAN F FOR AGES »>= 3 AND <= 7 (WEIGHTED BY STOCK IN NUMEBERS)
.78 .87 .58 .63 .51 .76 .58 .78 .64 .85

AGE 1978 1979
i .22 .48
2 .59 .80
3 .74 .30
4 .62 B0
S .38 S50
& .50 yaed
7 .38 LB

MEAN F FOR AGES »= 3 AND <= 7 (WEIGHTED BY STOCK IN NUMEBERS)
.63 » 80

THE LAST GROUP IS NOT A PLUSGROUP
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Table 2.4 Irish Sea COD (Division VIIa)

Stock size in numbers (x103) from VPA

AGE 1968 1268 197@ 1971
1 3375 5588 7232 12547
2 3453 2344 3vge 473
3 1248 1781 103 1862
4 Sed el Se3 511
8 383 333 333 234
8 188 183 108 127
7 7 128 &6 4z
TOTAL
11173 11531 13e47 Z0ee?
SPAUNING STOCK (AGE »>= 31
3439 3aa? 2025 2776
AGE 1974 1875 1976 1977
i Ze54 azea c84as 4144
2 728w 1688 cetle 1348
3 1306 2730 &1s 2238
4 1254 ces 1e3e 3472
=3 393 a5 o0z 397
= 144 zle 255 1ie
v a7 S &7 139
TOTAL
13134 15131 11283 a7z
SFAWNING STOCK (AGE »= 32
3194 4227 o388 3227

THE LAST GROUF IS NOT A FLUSGROUP
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Table 2.5 Irish Sea COD (Division VIIa)

Stock weight in tonnes from VPA

AGE 1968 1969 1979 1971 1972 1973
1 2384 . 3415 4411 . 76854 2600 6945
2 G405 4722 6291 7361 12865 4515
3 6423 5ag4 3360 . BZ@2 5832 11564
4 4500 3569 2592 ZE00 3656 4371
5 2431 zeG4 2063 145 1788 2253
8 1268 1104 727 &z ‘ 89a ' 12486
7 58 10688 547 345 576 fod
TOoTaAL ‘
23813 21803 19991 Z6974 - 29386 32099
\ SPAHNING STOCK ¢(AGE = . 3) e .
‘ 14844 13666 2249 11459 13801 20538
AGE 1974 1975 1976 1977 1978 1273
1 1612 5617 1762 2530 2358 3192
2 12958 2816 [ag7a 2235 4418 4228
3 323 gz91 2710 7456 2147 4004
4 €383 zaal 52472 1741 3745 1278
5 2472 3619 1247 2458 833 2007
& 371 1417 1731 745 886 508
7 308 © 833 =y 1151 518 542
TOTAL :
28673 ZEZT4 23386 13316 14306 15759
SFAWNING STOCK (AGE »= 3)
1496 17341

11650 13551 d123 83339

THE LAST GROUFR [S NOT a PLUSGROUF



Table 3.1 Nominal catch (tonnes) of WHITING in Divisions VIIa, 1970-79

(Data for 1970-78 as officially reported by ICES)

Country 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979%)
Belgium 159 154 38 102 94 99 68 63 51 42
France 1312 | 3172 | 2 805 3101 | 2700 | 2 784 2 985 1 952 2 098 1 897
Ireland 1282 2306 | 2188 3414 | 4184 | 3 946 5 055 4 821 4 562 3 847
Netherlands + 23 5 12 52 52 56 24 12 11
UK (England & Wales) 706 810 639 1 224 685 617 635 1 008 1105 842
UK (N. Ireland 1314|1899 | 1976 2 4371 2045 | 2 280 3 290 2 692 3 089 2 946
UK (Scotland) 31 19 29 47 52 54 104 161 152 154
UK (Isle of Man) . . . 372
USSR - - - - T - - - - -
Total 4804 ) 8383 | 7680 10337 | 9819 |9832 |12193 | 10 721 | 11 069 | 10 111
Total figures used by

the Working Group for

assessment purposes: 4 667 | 6917 T 445 9972 934 {9 275 | 11 651 | 10 204 | 10 404 9 892
Industrial catches .

total (Ireland only): | 2198 | 2 531 | 1 231 T44 283 353 425 760 927 -

*)  Preliminary

- Ve -
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Table 3.2 Irish Sea WHITING (Division VIIa)

AGE

Wi ~dmU M-

. TOTAL

AGE

B Lo~ 03 U1 & 0N~

TOTAL

. SPAKRNING ST

Input catch data in numbers (xlOB) for VPA

13872

4059
10841
98354
Jz72
691

&

@

1@7

3

3
1

28944
SPAWNING STOCK (AGE
24385

M O W
050

)

7

8

7168
12443
Jegl
4412
538
731
157

2
C
7

g

=)

2

{93 ]

( AGE

m ™ m

1873

17312
12619
15e40Q
2823
szz
327
g6

33

11

1874

8971
12888
11250

1827

4z
207
=
z2e

7

35834

Y
m
w0
g
W

THE LAST GRQUF I3 NOT A FLUSGROUF

13975

17738
g&zz2
11551
1949
693
211

-

-

-

[

42103

24365

1976

438¢Q
27386
18187
32396
g9e
535

1977

2380%
2880
12226
1827
o8
28
24

13

&

41730

17825



Table 3.3 TIrish Sea WHITING (Division VIIa)
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Fishing mortalities from VPA (M = .20)
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% 1.%8 98
5 &7 L2
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Sea WHITING (Division VIIa)

Table 3.4 Irish
Stock size in numbers (x10°) from VPA
AGE 1972 1973 1974 1975
1 46683 66534 44921 50E93
2 iy drard 34581 3agz2 28708
3 16081 21193 16992 20311
4 5339 4439 4021 3954
5 1385 1463 1149 1708
& 270 517 384 369
7 185 150 134 13@
3 34 57 37 .45
. 9 a3 il 13 13
TOoTAL
107851 128944 106634 145933
SPAWNING STOCK (AGE »= 2 ,
61167 62408 61712 55240
AGE 1978a 1879
1 47702 51319
2 33343 IZE00
3 S227 14934
4 81648 1534
5 1123 2759
& 1044 439
7 227 209
& EQ a7
9 & 5
TOoTAL
1618835 103846
SPAWUNING STOCK (AGE = 2
54197 52528

THE LAST GRCOUF IS NOT A FLUSGROUP

1976

16458
58234
14700
B35
1464
779
115
42

13877

7z29e8
9541
23879
303
2268
S&2
165
21
11

111807

3a8ez
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Table 3.5 Irish Sea WHITING (Division VIIa)

Stock weight in tonnes from VPA
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Table 4.1 Nominal catch (tonnes) of PLAICE in Division VIIa, 1970-1979
(Data for 1970-1978 as officially reported to ICES)

Country 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979%
Belgium 305 175 179 221 247 248 136 110 109 142
France 250 - 440 500 132 134 126 141 110 135
Ireland 678 | 1 080 909 | 1 o079 891 884 | 1 0%2 953 | 1 025 980
Netherlands 8 61 48 42 a7 75 73 24 15 18
UK (England & Wales) 1869 | 2744 | 3 366 3002 2240 | 2544 | 1945 | 1422 | 1792 | 1839
UK (Isle of Man) . . 52
UK (N. Ireland) 184 132 134 142 104 125 120 165 173 161
UK (Scotland) 58 92 89 - 73 54 5% 52 89 - 89 106
USSR - - - - 1 - - - - -
Total 3352 1 4284 | 5 165 5060 | 3716 | 4 063 3 484 2 904 3 313 3 433
Total figures used by

Working Group for

stock assessment: 35831 4232 | 5119 500 3715 | 4 063 3 473 2 904 3 231 3 390

*) Preliminary

- 6C -
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Table 4.2 Irish Sea PLAICE male (Division VIIa)

Input catch data in numbers (xlOB) for VPA

AGE 1964
1 @
2 484
3 393
4 504
5 211
3 455
7 sz
8 1
9 1
10 154
11 1
12 1
TOTAL
2403
SPAUNING STOCK (AGE »=
1919
AGE 1372
1 4
2 335
3 1075
4 780
5 769
& 356
7 zo3
& &5
g 4
ie S
14 18
12 40
TOTAL
3650
SPANNING STOCK (AGE »=
3341
AGE 1976
1 &
2 733
3 1851
4 1115
S 425
& z26
7 178
& B4
a 13
1 2
11 1
iz &
TOTAL
4730
SFANNING STOCK (AGE »>=
5934

28
511
1172
1017
144
145
139
169
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Table 4.3 Irish Sea PLAICE male (Division VIIa)
Fishing mortalities from VPA (M = .150)

- AGE 1864 1865 19€6& 1967 1368 1363 187@ 18371 1872
1 000 .08 ReQ QQQ . QOR 006 Q01 Q00 .00
2 L@55 L2585 - Lei3 Q07 .23 @39 Q44 .RZ6 201
3 L1117 172 . 245 LQ77 o2 .315 .268 281 227
4 . 387 454 L3585 579 L382 467 477 651 7R3
9 1N L1711 370 .918 387 .54Z NS 861 841
1] 413 0 B39 0,347 L9548 58@ 621 464  1.133 3ET
G .238 204 353 1.616 .503 282 . L6871 287 212
& @14 L2843 . 23@ 148 - 0TS L0514 .283 214 1.1863
s .0RE . 1586 .08 .122 @13 018 . @38 L7158 . 131

1@ 3.197 L BRE LRZZ 2.83Z2 .04 . 3786 114 133 Q11
11 . 202 LERE LOBT7 2,157 202 .21% t.600 Z.e79 214
12 o0 L300 S0 L30Q L3R 300 320 L300 300

AND <= 12 (HEIGHTED BY STOCK IN NUMBERS)

MEAN F FOR AGES »= 3
- L2210 LE598 .342 54@ 332 R ey = .40E .52e L3488
AGE 1873 1874 1975 1976 1977 1973 1979
1 QRO LOO0 M cedsy L0801 LRET7 L2 LBl
z led L0311 . 151 . 365 . 334 . 1397 L300
3 474 » 349 724 1,003 215 228 876
4 664 .éed 716 1.1%84 1.14@ Z.e55 .74Q
5 T8 . 7458 .88 1.134 1.389 1.142 L2390
1= 1.1ee 1.317 .B56 L3383 801 LTE2 L350
-7 .812 . 564 . 3981 L3088 oz 1.ez29 330
& 743 253 . 586 388 LETQ 284 TTO
) 744 L5 287 1.182 576 118 BEQ
ie 591 LA17 L3821 1.332 146  1.457 .5ze
11 437 L2683 @37 1.724 .B36 .22 .35
12 .300 L300 il pcialn . 300 .30 L300
MEAN F FOR AGES »= 3 AND <= 12 (HEIGHTED BY STOCCK IN NUMBERS?
.618 .631 .E&1 1.e61 .294 L8581 B8

THE LAST GROUP IS NOT A PLUSGROUP
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Table 4.4 Irish Sea PLAICE male (Division VIIa)

size in numbers (xlOB) from VPA

Stock
Age 1964 1965
1 11354 eQ77
2 aTes 10203
3 38988 7355
4 1682 3233
9 771 223
™ 142¢ 377
T 462 aea
a TS 3le
a 188 &7
1@ 167 170
11 & 1)
12 4 4
TOTAL
30212 23932493
SFALNING STOQCK (aGE >= G2
&e9s 13689
aGE 1970 1871
1 8854 s132
a 8463 73R2
a 4812 (230
4 2221 3238
1) 1632 1178
e 1028 749
7 457 355
& 37w 201
=) 125 24
1¢ %) 104
11 o4& 38
12 16 4
TOTAL
22046 26522
SPAHNING STOCK (AGE »»= 33
11023 13232
AGE 1878 182773
1 3414 1141e
2 az1v 7235
3 333 2041
4 1623 ar3a
L eET 443
(¢ 324 135
7 342 124
a 1e3 131
a feta) 34
1¢ 4 )
11 27 9
12 % &4
TOTAL
18251 22603
SPALNING STOCK (AGE »= 32
6422 3gE2

THE LAST GROUF IS8 NOT
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- Table 4.5 Irish Sea PLAICE male (Division VIIa)
Stock weight in tonnes from VPA

AGE 1964 1865 1966 1967 1368
1 237 122 121 97 138
2 &79 218 468 470 377
3 a6 1352 1412 . 7s2 758
4 337 6an 1325 1238 &11
5 231 295 4589 1943 a1
& 499 132 250 zos 418
7 177 307 73 165 111
3 az 130 232 47 30
a av 29 52 161 3&
10 74 7S zz 44 122
11 3 3 £5 19 3
12 z 2 2 57 2
TOTAL
3270 4051 4512 4348 3619
SPAHUNING STOCK (AGE 3= 3
’ 2154 3011 3gzz 3732 3104
AGE 1970 1971 1972 1973 1874
1 1714 124 7a 118 a7
2 76T E62 430 303 456
3 &38 113% 12432 TYS 444
4 15151 Td4 154 av3 564
5 gEo7 353 367 592 563
IS 359 22 150 154 2381
7 174 211 79 g1 48
3 152 az 148 59 31
) 55 106 &1 4z 26
1o 2z 48 ad ae 7
11 11 17 35 38 23
12 = z z 30 21
TOTAL
' 3631 3795 3545 3197 2572
SFAWNING STOCK (AGE »>= 3
. 2697 3029 2987 2776 2013
AGE 1978 1977 1978 1979
1 165 22 117 129
z zs@ 6551 aco 453
3 527 347 758 1149
4 581 224 162 386
s ZQ0 133 aa, 23
& 134 85 33 28
7 130 47 S 14
a 44 ot} oo &
9 13 15 32 14
10 18 3 7 29
11 12 4 o 1
12 11 2 e 2
TOoTAL
18348 1773 21073 2234
SFRHNING STOCK (AGE »= 32
1482 aa4q 1127 1651

THE LAST GROUF IS NOT A FLUSGROUF
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Table 4.6 Irish Sea PLAICE female (Division VIIa)

Input catch data in numbers (xlOB) for VPA

AGE 1364 125 1366 1267 1968 1362
1 @ @ %) @ @ @
bl 513 ges 58 13e 63 217
3 1512 1983 2624 1174 1201 1434
4 1178 1&24 13538 3231 £343 133
153 135 a7l 1223 2285 3J1az 1273
& 38 41e 425 763 1119 1&02
7 J8a 17@ 535 313 211 643
a 138 131 as3a 253 1es8 177
3 25 & 1ae 171 134 57
1@ 1 18 12 a7 23 57
11 23 4 13 51 1e a7
12 1 1 1 & 2 Z1
13 1 1 7 ) 4 a
14 1 1 3 = i 4
15 1a 1 & 1 1 1
TOTAL

4327 6429 T4ZO 3505 B4RL 7oV4

SPAKNING STOCK (AGE »>= 3
3314 5824 7382 8375 8345 7357
AGE 187¢ 1371 1eve 1873 1974 18758
1 5 @ @ 5] = 2
2 468 252 136 6le 79z &2
3 1zZ03 15828 ZR&S 2475 1813 2428
4 1389 214z 2348 3311 1357 1142
=) 118 1246 &7 ivex l1zez 748
& 87 393 Jayag 388 45¢ Sas&
7 &880 353 518 276 14@ 298
3 154 461 327 167 12z a3
3 (245 129 337 13e 31 TE
1@ £ 48 168 194 43 Se
11 34 33 54 22 84 48
12 11 35 39 24 29 G4
13 s 11 3a 14 & 13
14 3 a 12 11 = 18
15 & 1 1z 17 S 3

TOTAL

54853 7316 31e4 9413 6144 8422

SFPAWNNING STOCK (AGE = 32
S380 704 7364 &737 5347 5527

(continued)
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Table 4.6 (continued)
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AGE
1 15 273
2 1768 zz1e
3 2432 1617
4 131 @ 1847
5 47s 524
5] 337 133
7 z213 2&
& 134 33
a2 4 49
1@ 51 20
11 26 11
12 1& 7
13 5& &
14 11 e
18 5 3
TOTAL
333 6&37
SFAWNING STOCK (AGE »>= 3)
5159 438a&
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Table 4.7 Irish Sea PLAICE female (Division VIIa)

Fishing mortalities from VPA (M = .100)

AGE 1964 18es 1866 1967 1568 1268 197@ 1371 1972
1 M elsie R0 QR0 . QR0 000 00 .00 . Q00 .00
z . 043 LB50 L0QG7 L0185 .21@ LO3% @47 -RZ6 221
3 L2358 LERT 180 153 . 183 278 . 243 243 273
4 380 435 L2805 320 473 413 424 774 638
5 Q65 -S47 L5855 557 515 462 418 .572 691
& 323 254 . 435 661 526 L5466 418 6158 560
7 . 459 .25 G 534 . 338 .578 364 . 365 735
a .7TE6 246 .4EE LABT 361 LABT 233 L3832 LT71
a 285 LATE 543 . 585 429 293 2583 278 503
1e L2440 . 338 141 485 .12¢6 282 173 .293 816
11 . 349 L2071 .5&8 1.224 .140 273 . 251 » 337 549
12 .114 LUE3 LAEQ 267 111 L2458 163 332 . 737
13 .48 143 .B33 LTES L3155 LB66 . 348 L1138 352
14 297 L0386 Y3 1.118 297 525 7R3 231 328
15 480 <430 SAED 480 480 430 48Q A0 486
MEAN F FOR AGES »= 3 AND <= 15 (HEIGHTED BY STOCK IN NUMBERS)
2738 302 238 . 385 .42l 4132 345 437 .491
AGE 1373 1974 1875 1878 1877 1378 1878
1 .20 .20l Qe L2l B34 L Q3 O]
g L1228 L1354 L1009 388 L34 8 L AOQ
3 .o6Q 521 661 BB e4n LG48 B
4 .7a6 807 . 783 L2177 1.z2e7 LaT72 738
g B4 LSBT TRT ale 318 728 723
& 568 LEBEQ LTED 728 .495 LB3T B4Q
7 272 LS13 LETT . 957 .354 ciary 590
3 555 A7 ETT E50 368 EES . 569
a 5a1 238 .5E1 L8117 463 3T 5S40
1e .538 .323 LAE2 . 7A3 L8386 B3l . B3¢
11 735 417 LBE6 BF7 L334 538 51@
12 448 207 87z L3FT 341 .334 Laee
13 . O67 . 138 603 1.460 282 . 237 430
14 564 358 743 21 1.80@ 207 430
15 L4580 430 430 .4a3e .48@ .480 480
MEaAMN F FOR AGES = 3 AND <= 15 (HWEIGHTED BY S7TO0CK IN NUHMBERS)
.885 Jadd 628 LBO1 812 L TAT . 756

THE LAST GROUP IS NOT A PLUSGROUP



Table 4.8 Irish Sea PLAICE female (Division VITa)

Stock size in numbers (x103) from VPA

AGE 18964 1865 1866 1867 1863 1869
1 21415 1e275 3372 7634 7395 11793
a 12853 18377 ezZe7 3480 6303 6691
3 7874 11142 16673 2358 7549 c19e
4 3887 5418 2060 12585 6447 5691
= 2253 23411 317 5523 &27e 3615
S 1480 1815 1263 1643 2864 4475
7 11@3 gc4 - 1344 L 77@ 1532
& 271 c3e T Jie 373 487
=] 103 114 446 4 404 403 235
1e 2B 69 86 - 233 203 237
‘ 11 53 £3 45 78 129 162
12 10 Ze 17 2 2e 101
) 13 2z & 18 1@ 16 1e
14 4 18 & g 4 19
15 &7 3 16 3 3 3
TOTAL
510397 52339 50677 46444 41358 41243
SFAHWNING STOCK (AGE >= 3 '
16428 22738 3zeed Jel3ze 27054 22785
AGE 187@ 1971 1872 1973 1974 1375
1 11471 7520 5969 7321 7&32 €413
z 10671 12374 6312 5401 €624 7eaz
3 5343 9211 8148 6B35 43602 5242
4 4z41 4150 =533 &Z232 311& 2177
5 34e7 291z 1731 3123 z2svz 1538
S Zeee 203z 12&3 788 1212 1181
. 7 234K 1228 594 883 365 633
) 7TV 1483 771 410 333 183
8 zZaz 857 &8z 323 213 130
19 159 198 3az 438 1683 143
11 161 121 1534 &y 258 107
12 11z 113 T8 e 7& 154
13 T g1 &8 34 4 42
14 & 36 71 27 17 3z
15 ) 3 33 47 14 i1
TOTAL
41617 38633 348001 312114 27148 ehlsez
SPAUNING STOCK (AGE »>= 3)
18475 21728 2Z21Z20© 134398 12680 11657

(continued)
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Table 4.8 (continued)

AGE 1976 1877 1878 187%

1 &d48 3405 T483 6303

z oaal T3 TaOLT 6754

3 5626 3576 513¢& 9441

4 2442 2743 17a% 1831

5 &91 278 743 Ba%

& N 356 380 325

7 gz 302 1027 208

& 23 27e 142 12¢

g a1 138 1F6 133

t1e 38 44 T 1232

11 BB 41 21 4z

12 53 258 =8 11

13 T 33 1R 18

14 [ 16 o 11

15 14 b o 16

TOTAL

‘ 28525 25169 2374 22131
SFAKWNING STOCK faGE »>= 3

12378 /8833 a7ea 0639

THE LAST GROUP I3 NOT A FLUSGROUFR
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Table 4.9 Irish Sea PLAICE female (Division VIIa)

Stock weight in tonnes from VPA

oy
[44]
m
N

s = e
B ~4 O6 B P £ =

M UPIMNOMNDDHDMN~S AN
w0 = Lo~ L) G (D = 0000 w00

0}

TET3

SPAWNING STOCK (AGE »=

AGE
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1368 1969
148 236
622 60z

1434 11786

1399 1764

3559 1554

1604 2506
531 1057
3ez 402
366 214
207 z42
141 178

23 118
19 2
5 13
4 4
10965 100288
101396 9250

1974 1975
157 128
596 ' B37
817 996
967 675

1106 661
6879 667
252 437
274 160
194 173
167 147
284 118

39 130
50 52
2z 40
18 15
5572 5085
4919 4320

(continued)
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Table 4.9 (continued)

AGE 1976 1877 1873
1 177 173 15
2 &2 719 g
3 1eeQ &79 ave
4 - &Bo 529
g5 383 &£z21 319
& 3&4 e 218
7 36 &2 136
3 Z37 218 15%
=) 33 126 1514

i@ 12 45 yE]
11 =1 45 £3
12 e 30 3l
13 a7 41 A
14 I 2 &
18 L& 11 7

TOTA

4333 3788 35605
SPAWNING STOCK (AGE »= 32
Ie4Q =ode oS

THE LAST GROUP I8 NOT A FLUSGROUF
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Table 5.1.A PLAICE in Divisions VIIf and g. Nominal catches (tonnes) 1970 - 1979.

Country 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979%)

Belgium 369 326 217 309 270 195 307 214 196 171

France 165 213 320 185 218 413 360 365 527 467

Ireland 19 T4 46 39 20 50 49 28 45 49

Netherlands - - - 1_6 - 2 - - - -

UK (England + Wales) 552 568 413 398 214 227 15% 150 152 176

USSR - - - 4 - 1 - - - -

Total 1105 | 1181 996 951 722 888 869 757 920 863

%) Preliminary

Table 5.1.B.

Division 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979%)
VIIg 276 434 372 408 358 419 555 424 528 478
VIIf 829 T47 624 539 %64 468 314 333 392 385
VIIf + g 11051 1181 996 947 722 887 869 757 920 863

*) Preliminary

..'[V-
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Table 5.2 Celtic Sea PLAICE male (Divisions VIIf and g)

Input catch data in numbers (xlOB) for VPA

AGE 197@ 1871 1972 1973
1 2 5] @ 2
z 11 14 7Q =
3 73 2o 174 3s
4 a27ve 259 3956 312
5 367 189 72 333
(= 369 194 1€8 102
7 147 7o a0 4
& 439 z8 &2 @
TOTAL
1622 a4 Q47 853
SFAWNING STOCK (AGE »= 31
1€11 ase a77 48
AGE 127 13877 1878 197%
1 5] © @ 14
z p gt 411 444 z51
3 342 a8 448 39z
4 3435 216 o5 21le
5 172 36 B4 23
& &4 Az & 25
7 el 18 23 11
) 17 & 5 1
TOTAL
1034 932 1Q85 a3
SFAWNING STOCK (AGE »= 32
2EE REZY &5 874

THE LAST GROUF IS NOT A FLUSGROQUF
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Table 5.3 Celtic Sea PLAICE male (Divisions VIIf and g)

Fishing mortalities from VPA (M = .150) .

AGE 1870 1271 1872 1873 1974 1275 1876 1877
1 LORR L @26 Qe .Q0R Qe QR0 L0003 QR0
2 . 0O7 LB1Z L1202 . Q07 . 905 . 036 .24Z2 - .3063
3 103 130 « 1393 16@ 31 288 647 7B
4 500 .638 - .528 .622 . 385 312 1.513 1.1e4
5 980 518 L3422 1.130 .879 .228 1.24¢ 457
&€ 1.325 1.@62 3.@34 1.09] L 738 .788  1.148 .TE3
7 1.482 945 1.3813 835 Z.670 LTBT LTI 1.Z06
& 1.40Q 1.400 1.4¢9 1.42€e 1,490 1.40¢ 1.40 1.4e0
MEAN F FOR AGES® 3= 3 AND ¢= & (HEIGHTED BY STOCK IN NUMBERS)
.333 446 L5991 LB53 513 454 1.028 .883
AGE 1879
1 215
2 .40
3 LS00
4 BQe
=) .91
& 1.43@
T 1.4Q0
a 1.400
MEAN F FOR AGES = 3 AND <= & (HEIGHTED BY STOCK IN NUMERERS)?
.871 '
THE LAST GROUP IS NOT A PLUSGROUP

1978

Q00
. 325
591
.8993
.885
373
2.7594
1.4

.714



Table 5.4 Celtic Sea PLAICE male (Divisions VIIf and g)

AGE 1870

1 1424

z 1678

3 7RO

4 751

5 E23

& 533

7 ze1

8 617
TOTAL

6487

SFAWRNING STOCK

CAGE =

LR}
3345

AGE 13
1 13
g &
3 7
4 +
<3 a2
G 1
';?
a
TOVAL
42
SFAKWNING STOCK
14

THE LAST GROUF
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Stock size in numbers (x10°) from VPA
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Table 5.5 Celtic Sea PLAICE male (Divisions VIIf and g)

Stock weight in tonnes from VPA

AGE 197@ 1971 1972 1973 1974
1 142 92 a7 ‘99 107
2 336 245 158 150 17¢
3 193 373 271 160 166
4 225 176 309 z1 136
5 167 125 as 1687 109
6 192 61 €5 59 52
7 a0 49 ze 3 19
a 284 183 19 3 1
TOTAL |
® 1624 1139 1015 862 760
SPAHNING STOCK (AGE »>= 3)
‘ 1148 goz 770 613 483
AGE 1976 1977 1978 1979
1 196 199 95 101
2 122 338 243 163"
3 133 107 279 277
4 139 103 49 154
5 82 z8 31 17
6 35 23 17 13
7 za 11 10 &
8 11 10 3 1
TOTAL
aoa 219 aza 731
SPAWNNING STOCK (AGE »>= 3)
490 zaz 3se 467

.THE LAST GROUP IS NOT A

PLUSGROUP
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Table 5.6 Celtic Sea PLAICE female (Divisions VIIf and g)

Input catch data in numbers (xlOB) for VPA

AGE 1370 1971 1972 1873
1 % 0 a @
z za g 2 @
a 132 aie 364 aez
4 243 815 578 494
5 z245 212 184 245
6 a5 47 1EQ 4z
7 87 54 43 ze
a 36 (s] 19 11
9 3 11 21 32
19 a & & 12
11 1 3 G 9
TOTAL .
839 1835 1382 1237
SPAWNNING STOCK (AGE »= 3
a1s 1&30 1361 1237
AGE 1976 1977 1978 1979
1 2 o) e 20
2 10z 502 393 374
3 246 59 623 529
4 28s 189 1673 375
5 1889 77 a4 5&
[ &9 a6 49 a5
7 4z 14 26 22
a 44 34 15 13
‘ Q 17 a7 a1 11
| 10 13 14 7 &
| 11 a 7 7 13
| TOoTalL
1 1012 1152 1395 1458
SFAWNING STOCK (AGE »= 3
236 1964

| 3ie 548

THE LAST GROUF I8 NOT A FLUSGROUP
|
|
|

—= > L) 0
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Table 5.7 Celtic Sea PLAICE female (Divisions VIIf and g)

Fishing mortalities from VPA (M = .100)

AGE 187 1971 1972
1 Qo0 .00 200
2 .ol .03 .020
3 L1089 448 .253
4 .335 L2390 LE83
5 LTTT .5@1 ' .552
6 .366 L2838 JT4T
7 427 372 411
2 .493 747 .193
9 .101 .247 .563
1Q .ZBE6 L2686 .185
11 410 L4110 L4110

MEAN F FOR AGES » 3 AND ¢=

317 L5533 .436

AGE 18379

L2158
. 350
.4E0Q
740
L6320
57e
.4EE
. 450
430
4z
L4180

S
« i3 B O~NDU A O)N—

-
—

MEAN F FOR AGES »= 3 AND «=
.551

THE LAST GROUP IS NOT A PLUSGROUP

1873 1874

@02 .0ee
.00 .010
.489  .z227

569 .615
464 .583
W23 V471
223 .32
L1588 .295
.503 .363
.648 .521
410 410

11 (WEIGHTED BY STOCK

473 431

11 (WHEIGHTED BY STOCK IN NUMEBERS)

1875

20e
101
v arac
662
S04
+B75
.353
. 385
312
.350
.41e

652

1876

Q0
.15@
LA4B1
337
LA77
636
<367
. 396
. 343
.B01
1@

IN NUMBEES)

.619

1877

Q02
279
.575
.887
474
»40@3
223
.5e5
L4090
475
.41@

.544

1978

200
. 225
. 581
.813
.E64
. 355
504
. 379
, 585
152
410

.5399
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Table 5.8 Celtic Sea PLAICE female (Divisions VIIf and g)

Stock size in numbers (x103) from VPA

AGE 187¢ 1871 1872 1973 1974
1 2033 1281 1103 i6@9 941
2 2ede 18594 1141 as84 1486
3 1341 236 172 1913 383
4 295 12838 1363 1201 373
=) 473 578 404 soQ G615
a8 z290e 187 314 211 383
7 ez 132 134 136 151
& =15 119 114 ao a3
98 33 a3 51 35 ez
1@ 13 av 37 25 46
11 3 =) 19 28 12
TOTAL
deaon 7778 6397 eQ7F T 5282
SPAKNING STOCK (AGE »>= 32
3347 462@ 4152 347¢ 2895
AGE 1376 1877 1878 1978
1 2389 2297 1487 1411
z TEd z1sl ce7a 1327
3 87 528 1472 ihoz
4 D45 387 395 748
5 30 =ia 181 122
) 153 114 1z2@ &a
7 143 73 o3 52
A 141 [ [3 3s
3 &i as af 3z
1w 44 30 0z o4
1 2% 22 2z 40
TOTAL
5267 ce30 5875 5323
SPAUNING STOCK (AGE »= 31
<itle 1832 233. 2655

THE LAST GROUF IS NOT A& FLUSGROUF
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Table 5.9 Celtic Sea PLAICE female (Divisions VIIf and g)

Stock weight in tonnes from VPA

THE LAST GROUF I8 NOT & FLUSGROUF

AGE 197¢ 1871 1872 18973 1974
1 203 126 11e@ 161 94
z 634 455 CEaTv4 240 342
3 443 Tal 564 334 233
4 3IE7 446 561 492 235
5 241 295 206 352 314
[ 130 122 137 131 2453
7 157 142 104 1e6 118
8 8% 126 1e1 71 38
8 34 54 53 a7 84
1@ 15 o 3e 42 - 30 g2
‘ 11 5 14 28 43 19
TOoTAaL : ‘ :
237¢ 2572 2240 2947 1874
SPAWNING STOCK (AGE »>= 32
1527 1991 1a%k8 1646 14314
AGE 1876 1977 19738 1879
1 239 z23e 147 1414
2 184 519 459 3184
3 Z23¢ -187 428 48¢€.
4 223 163 125 3e7
S 154 109 oz 6z
153 a8 7o 78 52
7 112 57 54 49
3 125 ae 47 33
2 Bz 28 S0 34
ie ge 44 52 28
11 34 G0 33 62
TOTAL
1513 1520 1669 183z
SFAWNING STOCK (QAGE >= 32
1089 &4z 1@z23 1122



Table 6.1 Irish Sea SOLE. Nominal catches (tonnes) 1970 - 1979

(Data for 1970-1978 as officially reported to ICES)

Country 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979%
Belgium 1 142 883 561 | 793 664 | 805 674 566 453 779
France 115 45 38 12 54 59 12 39 65 32
Ireland 25 45 50 o7 28 24 74 84 127 130
Netherlands 235 552 514 281 320 234 381 | - 227 177 280
UK (Engl. & Wales) 267 316 238 258 218 281 195 160 189 290
UK (N. Ireland) 24 40 40 46 23 24 49 49 57 47
UK (Scotland) 1 1 9 11 cee 15 18 21 30 38
UK (Isle of Man) . . . ces coe . . .o coe 3%
Total 1809 | 1882) 1450 | 1428 | 1307 |1 442 | 1463 | 1146 | 1098 | 1 629

*) Preliminary

-Og..
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Table 6.2 Irish Sea SOLE male (Division VIIa)

Input catch data in numbers (xlOB) for VPA

AGE 197¢ 1971 1972
z 12 27 11
3 482 94 270
4 565 1034 417
s . 371 E6e 568
& 571 123 166
7 39 485 68
a ag 3z 241
s 260 38 22
10 74 131 1
9P 257 264 127
12 46 73 52
13 9 181 31
14 3 15 36
15 4 15 1
TOTAL
2759 3335 zezs
SPAWNING STOCK (AGE = 3)
2738 2308 ze1s
AGE 1976 1977 1978
2 14 76 19
3 107 206 as2
4 311 gs4 248
5 384 357 538
6 56 504 256
7 224 &3 337
® : 70 103 54
) 143 53 102
10 11e 27 &
11 11 13 23
z 25 2 5
13 11 30 15
14 3 az 27
15 3 2 1
TOTAL
1476 2137 zezs
SFAWNING STOCK (AGE >= 3)
1462 2061 2009

THE LAST GROUF I3 NOT A FLUSGROUF

1973

56
178
1145
Z889
343
146
34
185
15
K
33
48
1&
32

2713

2682

1979

24
439
15689
487
a2sz
1848
83

—~en
L)

1974

z4
3ve
239

eE54

173
154
132
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Table 6.3 Irish Sea SOLE male (Division VIIa)

Q07
126
277
L4358
L3ee
L2397
o090
L30T
Jev
L3581
L85

]
g

-Gy )
~5 Oy =
[ox s O )

Fishing mortalities from VPA (M = .100)

Q07
L2538
L4024
. 531
283
410
476
181
224
LE5&5
L1538
34
1.133

176

MEAN F FOR AGES »=

AGE

Qo ~muUt s m

14
15

yaary =

7e

mn

1

-1 1)
139
L350
L3336
LETD
.25¢e
250
o4
230
L2220
L2000
.18
LAT7e
LATE

403

MEAN F FOR AGES »>=

)

<
SO

)

Py
1]
~
)

e R e L) S MM WD) DR
~p P GO gD e D2 e 1) T e 1) S ] S

G 0o o= T ST O T Y~ D0

4 AND
» -‘_T?
4 aND

{ =

(=

THE LAST GROUP IS NOT A PLUSGROUP

1873 1874 1875 1976
Q13 208 231 L Q05
182 e <144 Q37
LABRE 278 413 165
381 470 582 223
317 . 3986 412 182
268 201 210 48D
443 36T 178 <3358
. 326 L1711 413 . 358
1@ 473 648 1.13k
LB2E3D 287 27a 213
L3048 .B822 .11 el g =)
291 416 . 7586 187
. 058 718 0 ] LOES
L1770 L17e L1709 L1T7e
15 (WEIGHTED BY STOCK IN

2373 « 367 491 264

15 (WEIGHTED BY STOCK IN

[

-
-

SEDY O M)W U~ Co 0N
G N QO HOminla

(gt 0 B OV ROV S R VI S L

NUMBERS)
» 325
NUMBERS )

1897&

005
063
.129
.364
266
544
<373
g =g=led
M= I=NC]
L1280
. 173
» 534
566
L17Q
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SFAKMNING STOCK (AGE »= 3

a51e

IS
e Fade]
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- Table 6.4 Irish Sea SOLE male (Division VIIa)
Stock size in numbers (x103) from VPA
AGE 197¢ 1871 13972 1973
2 1319 270 1478 4591
3 4323 1725 3833 1327
4 244 3448 1471 3216
5 a53 1677 QA3 836
& 2E€8 558 . 883 13486
7 444 1511 388 65@
8 3as 3605 oes 287
=] 1@30 268 z2es 583
10 767 &8 208 165
. 11 ase 624 18s 171
12 594 S25 314 3zs
13 35 434 406 235
14 143 23 27 338
15 27 121 7 215
TOTaAL
16134 162394 12963 14339
SFAHWNING STOCK (AGE »= 3
14278 12024 114981 827
AGE 18976 1877 1378 18729
2 2872 6885 41938 3165
3 312e 2585 €157 378e
4 2143 2728 2143 5199
5] 2el1z 16844 1847 1704
B 353 1456 1149 11861
| 7 615 267 840 796
@ = 256 344 182 441
| . 9 488 165 214 113
10 169 315 g4 a7
11 (=15 43 ZEO e
12 141 44 3z 28
13 62 124 3% 24
14 i8 51 &5 20
18 e 13 N 34
TOTAL :
12388 16648 17225 168z2

THE LAST GROUF IS NOT A FLUSGROQUF

3048
41e1
1031
1325
573
a87
450
167
361
135
83
218
167

288
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Table 6.5 Irish Sea SOLE male (Division VIIa)

Stock weight in tonnes from VPA

AGE 197e 1871 187z
2 236 R28 182
3 &£53 2e0 BaG
4 423 537 Z85
3 18 3Izv 408
& 483 1ze 192
7 1e3 351 2@
a a7 ag 22
a 282 (23] 52
10 zZez 181 54
11 234 171 13
12 168 149 &89
13 18 144 115
14 43 7 &z
15 & 37 z
TOTAL
3112 3eze 2461
SPAHNING STOCK (AGE »>= 32
2878 2581 2279
AGE 1876 1977 18784
2 383 347 516
3 47 3ae 2539
4 371 472 3v1
= 38z el Gy=ye)
& 78 G813 247
7 143 =2 1858
a 236] a4 o3
g Z7 42 4
1@ a5 a3 25
11 v 13 1
2 40 12 @
3 2o e 11
14 = 15 [
15 1& 4 2
TOTAL
214 2883 285%
SFAWUNING STOCK (AGE >= 32
17&7 1242 2332

THE LAST GROUF IS NCT A FLUSGRQUP
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Table 6.6 Irish Sea SOLE female (Division VIIa)

Input catch data in numbers (xlOB) for VPA

AGE 1837 1971 1872 1973 1274
a 21 a3 K 22 338 25
3 335 319 553 19¢ 797
4 7e3 1@82 ’ 301 ars 3ze
S 1es 538 . 944 - 254 782
& 7ae i1e : 294 425 209
7 162 394 1592 - 14e 259
3 5@ 1& 330 15 . 124
9 £33 T 48 72 148 - 3
19 187 . Ze8 ~ 45 52 119
' 11 324 bS] : 79 38 : 18
12 15 1&5 34 ee 34
13 &3 120 . 138 . de ’ 49
14 24 T3¢ &9 &7 44
15 51 - Z8 57 ' 39 27
TOoTAL
3714 3z5e 31328 2827 2847
SPANNING STOCK (AGE »= - 33 ;
3633 3167 316 24332 2822
AGE 1876 1977 1878 18739
2 18 126 51 a3
3 ol ) 143 564 589
4 EBE 6837 zéb 20es
S 1643 415% 503 415
& 213 546 2e3 4@5
7 383 93 331 17@
a &1 17 43 223
‘ g 145 24 117 42z
10 56 Z8 24 &2
11 11 3@ 45 a
12 &1 5 3@ 29
13 34 30 1 s
14 7 & 23 =
15 3z 1 7 13
TOTAL : '
3ae5 2182 2233 4075
SPAHNNING STOCK (AGE = 3
3746 2066 2182 328&

THE LAST GROQUF IS NOT A FLUSGROQUF

150
327
1252
217
474

~e
<&

135
87
zZe
87

38

23

2824

2674
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Table 6.7 Irish Sea SOLE female (Division VIIa)

1379

010
.194
.3E66
.172
341
353
189

287

. 245
» 342
1e7
@43
.121
.182

.287

1972

Q2Z
129
. 342
. 2558
» 288
246
.28
201
.182
182
18z
.1882
.182
182

Fishing mortalities from VPA (M =

1371

.18
.18@
318
423
26Q
277
054
248
292
177
281
.286
@3B
182

=
231

MEAN F FOR AGES =

.292

.4439

L)

06 )M S 1 &~ 01T o
LA SRl R A DA

Y UI D = 0 M L3 L

.

.1

4 AND <=
.347

4 AND (=

THE LAST GROUP IS NOT A PLUSGROUP

1973 1374

.42 .008
118 117
.281  .264
.277  .339
.331  .342
281 (307
.035  .382
.234  .330
.295  .244
486 141
.168  .958
.267 .163
.317  .208
.182  .182
15 ¢

.277  .304

15 (WEIGHTED BY STOCK IN NUMBERS?

.100)

1375

.@34
.115
.242
.251
315
248

. .232

279
. 303
276
@57
236
. 165
182

244

1976

. @06
@57
.321
.58
» 371
414
. 187
371
410
181
<385
L4EQ
718

182

.451

1977

.14
254
L2082
.3e2
278
244
.168
243
.1e5
. 357
1@e5

222

121
.182

HEIGHTED BY STOCK IN NUMBERS)

238

1978

008
271
. 131
226
212
242
176
250
372
21e
642
LR28
. 236
. 182
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Table 6.8 Irish Sea SOLE female (Division VIIa)

Stock size in numbers (xlOB) from VPA

AGE 1370 1971

2 2265 S825

3 5574 230

4 2608 4156

5] e37 1835

6 2643 531

I S71 17085

3 Jeb 383

g 1257 223

i@ gez a54

11 1e33 639

12 622 o6

13 53 508

14 22¢ 433

15 322 177
TOTAL

19532 18736

SPAHNING STOCK (AGE »= 3

o 17328 13982

AGE 1976 13877

2 3iet 9846

3 4158 2542

4 2542 35586

5 4331 16&9

3] Tae 2387

7 1213 45¢e

a8 418 7258

2 48@ 115

1@ 174 328

11 7e 1e%

12 pod Y5 53

13 S& 158

14 14 55

15 ez &
TOTAL

17852 22043

SPAWUNING STOCK (AGE = 3)

14691 12387

1972

2043
5192
1534
2734
9g8
37
1163
311
181
577
484
4382
344
353

-
[$1}
-4
o

6189
a36R8&
2436
2613
1116
1615
319
555
&1
249
214

115

s f

fa =
4=

c426Q

THE LAST GROUF IS NOT A FLUSGROUF

1973

4490
5561
F253
1833
1887

317
1147

[
N
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fo £} ) o ¢

ra

) 0 M3 LY (B e

J
N
P
o)

]

[ =3

19617

1974

3511
7877
1473
padadaysy
7H6
leze
408
160
533
144
58
342
248
170

19258

1574

£

1975

4754
3i53
se33
1@z4

1338

486
E&3
282
164
37&
113

20
263
133

1835@

14538
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Do~ HAAON

TOTAL

7
SFAUNING SETOCK (AGE »>= 3
7

aG
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10
11
12
13
14
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TOTAL
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Table 6,9 Irish Sea SOLE female (Division VIIa)

1970

272
48
8573
188
221
£05
125
553
433
5@
3ze
a1
1238
183

5611

5339

ey
w0
~4
T

M= M) ]~ D)
L o=~ 0} N 0 U1 &~
Ty = M M)~ W0~y DB

138
54
&

izt

4303

Stock weight in tonnes from VPA

1977

1158
483
732
451
73
12

297

4467

SFAWNING STOCK (AGE »>= 31

THE LAST GROUFR IS

3923

3308

245
8683
337
738
3Je1
133
478
137
77
294
257
z7

zZoe

P = T L~ N B~
MEMLULMDELDDH SO
UN IR BER 61 B B 0 B S S 211 B 0 i -8

Py

(4}
o
s
0

ES
18]
3}
611

NOT A PLUSGROQUP

1973

1e48
311
915
228
48@
215
78
32&
1@z
83
237
Zot
150
148

4576

5]
(411
)
o

-
L41]
~]
43}

by U101 Ul
WormpW
B ANH O

(U
£o & ~f |
£o Oy <

£8P~ DM
38 SV RN w TR N 35 5

n
N
]
~f

4313

421
1za8
324
770
234
37Q
1638
71
256
73
30
181
144
lez

4443

1975

570
536
1342
276
570
175
zao
111
se
193
50
11
152
11e

4437

3368



Table 7.1.A Celtic

Sea SOLE (Divisions VIIf and VIIg). Nominal catch (tonnes) 1970-1979 by country

Country 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979*
Belgium 1 003 989 546 822 914 663 | 1 054 779 506 693
France 386 731 587 435 75 133 181 80 160 153
Ireland 4 6 4 2 2 5 10 2 7
Netherlands - - 7 4 15 2 7 . - -
UK (Engl. & Wales) 164 135 134 128 99 116 99 93 112 101
Total 1557 181 12781 139114 1105 919 | 1 351 961 780 954
*) Preliminary
Table 7.1.B Total nominal catch of SOLE (tonnes) in Divisions VIIg and VIIf for 1970-1979.
Division 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979*
VIiig 727 | 1 095 730 613 442 354 831 595 436 530
VI_If4 830 766 548 778 | 663 565 520 366 344 424
VIIf + VIIg 1557 181|128 ) 1 391 i 105 919 ] 1 351 961 780 954

*). Préliminary

=~ 66 =
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Table 7.2 Celtic Sea SOLE male (Divisions VIIf and g)

Input catch data in numbers (x103) for VPA

AGE 1970 19714 1972 1973 1974 1975
z 56 333 233 353 34 51
3 3395 347 662 1188 262 139
4 357 1191 189 432 615 315
5 352 462 461 174 200 401
& 484 204 179 145 53 181
7 254 151 33 77 a9 Z6
a 149 403 103 52 40 &z
9 160 185 165 52 2z 31
1e 115 27 a4 132 65 26
11 53 211 a7 34 20 18
12 128 63 14 16 12 13
3 3o 682 3 13 32 7
14 13 197 14 36 18 28
15 17 34 12 z 18 5
18 43 1 2 21 1 114
TOTAL
3166 3792 2258 2833 1531 1392
SPAWNING STOCK (AGE »= 3)
311@ 3459 2025 z430 1447 1341
AGE 1978 1977 1978 1979
2 21 245 192 248
3 195 287 526 424
4 359 218 185 809
5 260 129 7 122
6 611 2z 68 70
7 a1 155 3a a5
3 73 39 7E 59
a 143 13 36 58
10 31 24 12 =
11 13 13 14 4
2 & 16 5 6
13 az 3 =) 5
14 2 3z a 10
15 3 2 5 5
16 21 a 1 z
TOoTAL
1884 1287 12485 1723
SPAHNING STOCK (AGE >= 3)
1863 1042 1054 1475

THE LAST GROUF IS NOT & FLUSGROUFP
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Table 7.3 Celtic Sea SOLE male (Divisions VIIf and g)

Fishing mortalities from VPA (M =

AGE 1870 1871 1972 1973 1974
z .45 .141 .051 138 .es51
3 280 L, 330 L4403 .348 L1886
4 L2833 .643 327 509 272
= L3800 .606 L4839 .498 .364
& LE7T L3852 LG44T 248 .24€
7 214 Lae7 .254 307 212
3 . 334 543 \315  .188° 232
a .429 .7ae .385 232 100
10 .196 .108 .373 558 L4468
11 L167 BT 241 LA8E .134
12 .554 272 L0583 L1038 .82
13 V201 .582 LE13 L9091 7 L2911
14 22 507 .199 314 111
15 1.232 1.z82 G868 2.1899 228
16 L1590 L1530 L1980 .190 .180
MEAN F FOR AGES »=
. 315 521 L3685 369 L2485
AGE 1979
2 \OT72
3 223
4 . 288
5 .295
= 288
7 L2686
3 252
a 230
10 L2168
11 .194
12 180
13 L 158
14 144
15 144
16 Li5z

MEAN F FOR AGES »>= 3 AND (= 16 (HEIGHTED BY STOCCK IN NUMBERS)

THE LAST GROUP IS NOT A PLUSGROUP

.100)

1875

.@5e
.146
316
.25%

| = el
LR )

164
274
252
148
188
.103
. 238
361
237
.19e

» 249

455

.15

1977

.@EB7

311
.415
.203
.28
311

.48

276
336
243
.147
. 135
&7
809

~

3 AND <= 16 (HEIGHTED BY STOCK IN NUMBERS)
el

1978

078
178
L300
2158
141
.122
208
718
. 391
.293
124
104
187
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Table 7.4 Celtic Sea SOLE male (Divisions VIIf and g)

Stock size in numbers (xlOB) from VPA

AGE 197@ 1971 1372 1973 1974 1375
2 1328 2658 4931 2161 1783 1101
3 3a3g 1149 2080 4249 1629 1534
4 1559 2624 711 1264 2710 1217
S 11&68 1063 1243 464 €a7 1868
6 1179 7z1 ‘ 525 633 258 432
ra 1385 528 458 35 459 181
8 556 1@¢12 329 32z 203 3548
9 430 357 530 264 242 146
10 &77 2&3 148 323 139 122
11 363 503 Z39 gz 1687 11e
1z 31e 278 ot 164 51 132
13 J&e 161 182 218 133 35
14 =& - 281 a1 140 18@ se
15 4 43 183 B0 as 148
18 297 & 1z 127 =) &7
TOoTAL
13608 11746 - 11865 1837 8803 7614
SFAWNING STOCK (AGE »= 3
12277 Sea7 7234 8676 7ezZe 513
AGE 1876 1877 1878 18728
2 1267 3833 2661 3745
3 47 1127 3372 2225
4 1199 872 7A7 2551
S &esd 735 4oz Se1
=Y 1310 48¢@ 543 283
7 220 6Qa 347 426
tal 133 122 403 278
3 246 a7 T3 298
1@ iea 8a 32 3z
11 155 63 s7 24
12 z 123 45 33
13 1ev 87 S 38
14 8 ST =3 7
15 |7 18 2 32
16 127 48 = 15
TOTAL
786 8245 88&c4 10532
SFAWNING STOCK (AGE »>= 39
S519 4262 6293 6833

THE LAST GROUP IS NOT A FLUSGROUF
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Table 7.5 Celtic Sea SOLE male (Divisions VIIf and g)

Stock weight in tonnes from VPA.

AGE 1970 1971 1972
2 159 319 532
3 868 200 364
4 333 570 154
5 322 233 345
& a3se 2z20 160
7 47@ 203 1568
8 20 357 145
9 186 138 208
16 236 120 683
11 158 219 100
2 139 124 115
13 175 74 a8
14 a2 133 28
15 12 24 74
16 148 3 6
TOTAL '
3652 3003 2604
SPAWNING STOCK (AGE >= 3
3482 2649 2012
AGE 13876 1877 1878
2 152 478 319
3 165 196 587
4 260 14€ 162
5 zzz 2e3 111
& 420 146 166
7 74 208 1183
a 50 44 1486
8 s 2z 2
10 43 37 16
11 67 za z5
12 537 55 20
13 43 31 44
14 12 27 25
15 27 7 10
16 53 z4 3
TOoTAL :
1718& 1650 178@
SPAWNING STOCK (AGE >= 3
1568 1172 1461

THE LAST GRCOUF 1S NQT A FLUSGROUP
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Table 7.6 Celtic Sea SOLE female (Divisions VIIf and g)

Input catch data in numbers (xlOB) for VPA

AGE 1970 1971 1972 1973 1974 1975
2 z 182 103 168 63 21
3 246 63 198 693 153 142
4 115 187 147 181 304 124
5 171 139 403 120 239 373
5 124 182 140 z6 130 166
7 355 239 89 59 159 82
8 sz 258 110 41 55 145
E 83 114 151 64 8o 46
10 a1 &8 74 9a 75 37
1 58 100 30 36 g2 29
12 26 156 a7 23 47 49
13 47 10 100 23 27 24
14 2 z 28 57 35 11
15 15 51 21 34 40 8
16 21 29 5 25 17 z9
TOTAL
14438 1840 1626 1848 1507 1286
SPANNING STOCK (AGE »= 3)
1448 1658 1523 1680 1444 1265
AGE 1976 1977 1978 1979
2 23 153 258 122
3 208 142 267 206
4 125 165 128 223
5 zoa 153 111 111
6 387 134 79 102
7 z2 210 56 126
8 75 a7 118 ae
g 120 21 42 113
10 42 z9 g 49
11 16 3z 33 19
12 10 50 S 21
13 65 21 5 1
14 62 42 7 S
15 za 13 14 &
1€ 57 34 2 4
TOTAL
1647 1287 1144 1200
SPANNING STOCK (AGE >= 3)
1624 1134 836 1074

THE LAST GROUF IS NOT A FLUSGROUF
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Table 7.7 Celtic Sea SOLE female (Divisions VIIf and g)

Fishing mortalities from VPA (M = .100)

AGE 197@ 1971 197z 1973 . 1374 1875 1978 1977 13978
z 201 - R6T Q23 284 . ,032 @13 217 @52 @89
3 . @53 @51 088 .188 . @93 084 .158 121 .1e2
4 142 L 085 133 . 298 1e5 . 291 . 239 163 136
5 .147 .22 .233 148 . 158 .13 .194 .135 .14@
& @35 . 208 . 335 183 - .212 . 147 JZZ8 L1686 .86
i 252 323 132 . 205 Jd7e . 13¢ 272 186 ke
8 148 2682 Jd6e L0795 268 . 208 L2222 .143 118
= 064 .245 .215 118 183 .334 . 235 .980 L2858

10 .44 B2 222 L1388 177 .18 L8508 Q73 @40
11 L0058 .QEe4 .Q32 144 .243 288 .@8E L8185 .120
1z » @54 . 164 .27 028 . 252 w177 » @35 222 439
13 285 024 135 218 Q37 177 333 - 086 Q28
14 Q14 .04 073 @86 .33 L0117 . 758 331 . @34
15 031 434 L0502 115 . .081 .0R3 .41 . 334 .156
186 .07Q 070 LQ7@ .07@ Q7@ LB7e L@7Q@ - .B70 Q70

MEAN F FOR AGES >= 3 AND (= 16 (HEIGHTED BY STOCK IN NUMBERS)

.1e4 .138 134 L4131 .125 .118 LATFT7 147 0 J1e7

AGE 1979
z .@43
3 285
4 L1158
5 151
] 1686
7 173
3 1558
= .144

1@ 122
11 .11
12 Q7Z
13 @83
14 058
15 @59
16 . 255

MEAN F FOR AGES = 3 AND <= 16 (HEIGHTED BY STOCK IN NUMBERS)
120 ’

THE LAST GROUP IS NOT A PLUSGROUP
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Table 7.8 Celtic Sea SOLE. female (Divisions VIIf and g)

Stock size in numbers (x103) from VPA

AGE 197e 1271 1872 1873 1974 1875
2 1428 z2aal 4865 218e 21e4 1877
3 £23e7 1342 2434 4250 1813 1844
4 211 2397 1155 Zotld 3188 14385
S 1313 715 1991 918 1651 2596
g 1433 iezs 515 1418 714 1275
7 1671 1178 755 333 1870 522
a 7e4 1178 T&3 5a9 245 a&17
2 14e8 55e a818 €ed 503 17@
1@ 1863 1184 3&9 597 456 378
11 1267 17ee 12185 28z 447 36d
12 547 1esz 1443 a9e ‘ 221 317
13 _ 603 443 &31 127e - 784 155
14 158 Sel 381 &e57 1128 683
15 S14 132 451 328 540 387
16 36 45 T3 388 264 4%e
TOTAL
17176 16772 17855 16728 15158 13737
SPAMNING STOCK (AGE = 32
1563¢ 13821 13e492 145486 130352 12053
AGE 197& 1977 1978 1879
z 1478 3162 3172 3045
3 1498 1313 2718 2628
4 1833 1158 1@53 cz2e3
5 1235 1269 &oe aal
& 1854 S0 1003 Jee
7 996 1437 To5 532
& 395 sa7 1101 Sa5
= 601 246 539 &84
10 110 450 239 448
11 3ed &Q 3ed 208
12 Ier Ze3 4 292
13 241 Z87 121 13
14 118 156 2eg 168
15 ces 48 1@t 1894
ie 388 5248 31 7a
TOTAL
123e3 11234 12342 13158
SFPANMING STOCK (AGE = 32
12828 azza 8176 leece

THE LAST GROUF IS NOT A FLUSGROUFP
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Table 7.9 Celtic Sea SOLE female (Divisions VIIf and g)

Stock weight in tonnes from VPA

AGE . 197@ 1971 1972 1973 1974 1975
2 250 484 807 IS 353 282
3 ©OTEQ 346 62§ 1087 468 476
4 343 sad 1435 753 1202 564
5 571 311 ace 398 718 1129
& 739 sze 268 732 368 653
7 asa 876 453 191 614 300
3 445 743 485 78 185 518
9 ave 379 565 417 347 117
10 1437 74 Za% 437 355 277
11 asg 1287 769 213 339 279
12 407 asi 1135 701 174 Z5@
13 481 354 [~f3c] 1014 825 124
14 128 a12 322 540 923 562
15 4z9 116 CAT7 274 451 224
16 276 3328 65 329 224 3sz
TOTAL
. 9145 8r47 8112 7248 7321 8739
SPAWNING STOCK (AGE »= 3
3895 a183 7304 7430 6367 6458
AGE 1876 1977 1578 1879
z 248 531 533 512
3 386 339 7el 877
4 578 436 387 831
5 537 552 387 362
8 1029 475 517 321
7 B72 azs 408 473
3 250 454 g26 3ve
9 415 197 F 372 61
1@ a1 315 175 328
11 233 45 274 157
12 240 207 18 228
3 ' 192 213 1852 11
14 a7 129 182 138
15 508 40 a5 162
16 75 447 28 66
TOTaL
6118 5186 43921 52380
SPAWNING STOCK (AGE »= 3
5368 4855 4388 4779

THE LAST GROUFP IS NOT A PLUSGROUF
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Table 7.10 Celtic Sea SOLE
Input Data for Catch Forecast
Catch 1979 Catch Weight Stock Weight F79
Age
Male Female | Male Female | Male Female | Male Female

2 248 122 133 . 200 .120 .168 .072 .043%
3 423 206 .187 .282 .174 .258 223 .086
4 610 228 . 217 3TT .217 377 .288 .115
5 122 111 .276 «435 276 <435 «295 .151
6 70 102 . 305 .516 . 305 .516 .288 .166
7 95 126 «339 <574 «339 <574 +266 <173
8 59 80 «363 «632 +363 632 .252 .155
9 58 113 . 388 .690 . 388 «690 «230 144
10 6.4 49 423 732 423 732 .216 .122
11 3.6 19 436 <157 «436 <157 .194 .101
12 5.6 21 . 448 .7187 448 . 7187 .180 .079
13 5.3 .8 «459 . 798 «459 . 798 «158 .083
14 10.0 8.9 472 .823 472 .823 .144 .053
15 4.7 9.0 . 484 .835 . 484 .835 144 .050
16 1.5 3.7 497 847 <497 <847 .152 .055
17 2.8 .1 .500 .850 .500 .850 .152 .055
18 2.4 1.1 .500 .850 . 500 .850 .152 .055
19 1.0 9.2 .500 .850 «500 .850 .152 .055
20 6.0 1.0 .500 .850 «500 -850 152 .055




Table 8.1 Nominal catch (tonnes) O‘IOD in Divisions VIIf and VIIg 1971.79

Country 1971 1972 1973 1974 1975 1976 1977 1979 1979“)
Belgium 807 394 524 197 377 226 107 88 170
France 3330 (2814 {2229 |1770 [ 2472 | 3 351 |2 088 2 567 3 150
Ireland 28 27 64 24 15 13 17 30 57
Netherlands - - - - - - - pu— -
UK(Engl.&Wales) 298 328 196 153 127 92 59 67 75
USSR . 61 30 30 1
Total 4 463 |3 624 |3043 [2 144 |3 021 | 3683 |2 271 2 752 3 452
x) .

Preliminary

Table 8,2 Nominal catch (tonnes) of WHITING in Divisions VIIf and VIIg 1971-79.
Country 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 1978 1979*)
Belgium 194 87 190 72 216 162 97 66 91
France 5 058 |5 129 |4 514 [4 395 |4 521 |5 881 |5 737 6 620 5 690
Ireland 20 58 17 9 23 27 10 12 69
Netherlands - ' 1 4 4 2 4
UK(Engl.&Wales) 192 164 208 134 164 130 166 181 146
USSR 15
Total 5 464 |5 438 |4 944 |4 610 | 4 925 |6 204 |6 014 6 881 6 000

%) Preliminary

-69-
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Table 8.3 Celtic Sea WHITING (Divisions VIIf and VIIg)

Numbers at age landed by France in thousands
and effort in 100 hp days

Age 1978 1978 7*) F
1 2 200 2 344 not fully
2 T 330 3 840 recruited
3 6 131 3 847 <59 <39
4 3 347 1 930 1.11 1.09
5 346 786 1.40 1.38
6 221 162 0.71 0.51
7 200 104 0.70 0.50
8 31 45 1.44 1.24
9 - -

10 - 4

French effort | 30 920 29 406

), _ log(C'TB,a/effort >
19,841 /et fort



Table 8.4 Nominal catch (tonnes) of HADDOCK in Divisions VIIg-k, 1970-1979

(Data for 1970-1978 as officially reported to ICES)

Country 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
Belgium 31 23 45 65 35 33 19 13 5 -
France 2 156 2 722 5 590 5 011 4 687 3 463 2 929 1 612 1 001 919
Germany.Fed.Rep. 1 1 - 1 - + 3 - - -
Ireland 535 736 795 1 033 574 314 177 114 69 49
Netherlands 91 . 66 53 11 1 2 - - - +
Poland - 3 - 62 143 - - - - -
Spain - - 662 807 998 - - 265 - -
UK(Engl.+Wales) 46 25 105 9 8 36 24 14 13 3
USSR 27 136 84 23 125 50 147 - - -
Total 2 887 3 712 7 334 7 022 6 571 3 898 3 299 2 018 1 088 971

%) Preliminary.

._'[L..
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Table 9.1 Age composition of Irish larnfed WHITING by-catch
in Nephrops fisheries compared with that ot directed
Irish whitefish fisheries (1 000 , raised to Quarter 3 total).

July - September 1979
White Fish fishery Nephrops fishery

Age Mean length Mean length
group Number (cm) Number (em)

1 925 26.25 944 27.22

2 1 052 31.47 1571 30.81

3 731 %6.08 736 34.%0

4 19 36445 10 33.50

5 127 43.04 70 38.78

6 5 52.67 - -

7 9 49.20 - -
=8 2 53.00 - -

2 870 3 331




Table 9.2 WHITING by-catch samples from Nephrops

fisheries - Division VIIa

Length (cm) July August
(mid-point) (4 samples) (2 samples)
5 - 2
1 - 27
9 - 180
11 - 138
13 1 33
15 8 5
17 46 2
19 138 8
21 173 11
23 127 33
25 58 40
27 13 32
29 11 4
31 3
33 -
35 - -
37 1 -
Total 581 518
Weight (kg) 49.9 19.5
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Table 9.3 NEPHROPS by-catches by French vessels inDiv. VIIg
December 1979-March 1980 (length composition data)

Length Whiting Plaice Sole Cod Haddock

{cm)

18-19
28-21
22923 1 2 6
24-25 7 3 43
26-27 29 106
28-29 99 129
30-31 155 113
32-33 184 81
34-35 171 69
3637 131 58
38-39 88 4
40-41 38 26
42-43 21 18
44-45 17
46-47 13
48-49
50-51
52-53
54-55
56-57
56-59
60-61
62-63
64-65
66-67
68-69
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Table 10.1 Estimated Catch per Effort and Total International
Effort on Total Demersal in Divs. VIIa and VIIT

Year A B C D
1954 8.6 3 206 27 572
1955 8.0 3 513 28 104
1956 8.2 4 046 33 177 3 588
1957 8.8 4 423 38 922 3 994
1958 7.0 5 572 39 004 4 680
1959 5.8 5 887 34 145 5 294
1960 7.5 4 847 36 358 5 435
1961 7.6 4 521 34 356 5 085
1962 6.4 6 650 42 561 5 339
1963 6.2 5 554 34 435 5 575
1964 5.6 8 637 . .48 366 6 947
1965 5.4 9 165 49 489 T 785
1966 6.1 5 919 36 107 7 907
1967 6.8 6 780 . 46 106 7 288
1968 5.9 8 306 49 008 7 001
1969 5.1 9 260 47 228 8 115
1970 4.3 10 183 43 786 9 249
1971 4.2 11 724 49 242 10 389
1972 4.5 10 411 46-850 10 772
1973 4.3 - 13 543 58 237 11 892
1974 . 4.10 ‘12 312 50 445 12 089
1975 3.61 14 326 51 766 13 394
1976 3.23 16 152 ' 52 235 14 263
1977 3.14 13 761 43 200 . 14 746
1978, 3.42 13 450 46 000 "14 454
1979 3.30 13 540 44 700 13 583
X)Preliminary ‘
A = Catch per effort (from Belgian + E + W otter
trawlers — in tornes/100 hrs of 1954 E + W
motor trawlers).
B = Total international effort (in 100 hrs by
1954 motor trawlers).
C = Total demersal catch (in tonnes as reported at

Working Group for 1960-1979 and from Bulletin
Statistique prior to this).

D = Running 3-year mean of B

Linear model: A = 9.15 - 4,263 x 10" x D o4

r2 = .88 : - observations

-8.26 -5
Fxponential model: A = 10.65 x e 002> ¥ 107°x D

r2 = .93
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Figure 2.2. Irish Sea COD (Division VIIa).
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Figure 3.3. Irish Sea WHITING (Division VIIa).
Catch forecasts for 1981 and resulting stock -
biomass in 1982 for a range of fishing mortalities
in 1981. For the catch, the 5% confidence interval
resulting from two high and two low recruitments is

shown.
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Figure 4.4. Irish Sea PLAICE (Division VIIa).
Catch forecasts for 1981 and resulting stock biomass
in 1982 for a range of fishing mortalities in 1981.
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Figure 6.2. Irish Sea SOLE (Division VIIa).

Geometric mean regression of VPA 2-year-olds on cpue of 3-year-olds

one year later in the Belgian beam trawl fishery.
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. Figure 6.3. Irish Sea SOLE (Division VIIa).
Trends in stock biomass, catch (both in tonnes), recruitment in
numbers, Belgian beam trawl cpue for the 2nd quarter and the UK
otter trawl cpue during March-September.
Tonnes Recruitment
9 OOO|—
Total stock el
AN | T
Sr—— B!
= \ “\\
Teelll 206x
N Spawning stock ‘ // 10
B N ~ i
N -7 N~ o /
~ T~ i
5 000 |-
. -
= Recruitment -
110 x
100
Total catch
1 | | ! | ! | | \ | !

40

N
(@]

Belgian cpue
N
O

10

1

1970

71 73 74 75 76 82

Belgian cpue 5

970

71 72 73 74 75 76 77 78 79



Figure 6.4. Irish Sea SOLE (Division VIIa).
Yield per recruit and spawning stock biomass per recruit curves
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Catch forecasts for 1981 and resulting stock biomass in 1982
for a range of fishing mortalities in 1981.
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Geometric mean regression of VPA estimates and catches of recruiting year classes per unit of

Figure 7.2. Celtic Sea SOLE (Divisions VIIf and VIIg).
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re 7.3. Celtic Sea SOLE (Divisions VIIf and VIIg).
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APPENDIX: COD RECRUITMENT

by
K M Brander

The available data on spawning stock biomass and number of recruits from
the 1979 Working Group report are given in Appendix Table 1 and plotted
in Appendix Figure 1. Over the nine-year period covered, the highest
recruitment occurred at the lowest spawning stock biomass (in 1970) and
the lowest recruitment coincided with highest biomass (in 1973), which
suggests a high degree of overcompensation in the stock/recruit relation-
ship. Three curves have been fitted in Appendix Figure 1 using the
equation and method described by Shepherd (in press):

R=a3B/ {1+ (8/k)8]

The value of a (1 400 recruits/tonnes) is the slope of the line drawn to
the left of the data points and it represents the maximum level of
recruitment in the absence of density dependent effects. Conversely, if
the biomass per recruit falls below 714 g (= 1/a) then the stock can

no longer replace itself and collapses.

The value of K, the so-called !'carrying capacity! parameter, is derived
from the average spawning biomass and average recruitment using the
equation

k = 8%/ { (a BY/R¥*) - 1} 1/8

This means that all the curves pass through (B*, R*), the joint mean and
the subsequent yield curves also have a common point. Although K depends
on B, the level of P needed to generate XK is independent of B.

The value of B represents the degree of compensation and the effect of
choosing three different values of B can be seen in Appendix Figure 1.
When B = 1 the curve produced is the Beverton-Holt asymptotic relationship
and as B increases the curve becomes increasingly dome-shaped. The choice
of a value for B is largely subjective but of the three values chosgen

here (1, 2, 5) the highest has the lowest sum of squares (125 x 106,

9% x 106, 90 x 106 respectively). A value of B8 as high as 5 is however
unlikely on theoretical grounds.

The fitting of such a stock/recruit relationship is somewhat arbitrary

and is liable to criticism on account of the small quantity of data, parti-
cularly at low stock levels, and because of the possibility of other
systematic effects being present. For example, the reason for the high
stock level in 1973 is of course the good recruitment in 1970 and any
factor (e.g. temperature variability, slow environmental change) which
causes recruitment to show systematic trends may give the mistaken
impression that stock is primarily responsible.

An attempt was made to extend the data series back to 1961 using catch
per effort instead of VPA. The data are given in Appendix Table 1 and
plotted in Appendix Figure 2, The correlation between year class size from
VPA and from cpue (number/100 h of 2 year olds) is very good (r = 0.92
for 8 df), but the biomass series do not correlate well, mainly because
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cpue was high in 1968-69 but VPA biomass was not. It is conceivable that
cpue is in fact a better indicator of spawning stock biomass than VPA
because the cpue data are for the spawning areas during the spawning

season only and may therefore more truly reflect the amount of spawning
taking place. In any case Appendix Figure 2 shows a relationship between
stock and recruitment which is fairly similar to that in Appendix Figure 1.
Mean values of recruitment have been calculated for three levels of spawning
stock biomass and indicate that recruitment was lower at the low stock
levels of 1961-63.

The effect of the three different B values in Appendix Figure 1 on the
yield curve is shown in Appendix Figure 3, which also shows the yield per
recruit curve multiplied by R*. This illustrates the enormous effect

which the particular shape selected for the stock/recruit relationship may
have on the yield curve and hence on the selection of a management
objective. Since the available evidence indicates that recruitment may
well be higher at intermediate levels of spawning stock, the current
management policy of trying to reduce F to 0.5 may be mistaken. On the
other hand,recent values of F have approached the level (about 1.4) at
which biomass per recruit may fall below the compensation level 357 g = %a)
and should certainly be restrained from going any higher. Even if one
accepts the curve for B = 5, which gives MSY for an F. value of 1.8, the
population should not be exploited above an F of 1.4 because of loss of
resilience and the increased likelihood of stock collapse. The
'compensation F' value of 1.4 is independent of B and therefore fixed which-
ever shape one chooses for the curve, but it does depend on the slope of

a, which is also somewhat arbitrary. The compensation stock biomass also
depends on B and has the values 7 026 tonnes, 9 932 tonnes and 12 220 tonnes
for B = 1, 2 and 5 respectively.

If, as appears possible, the Irish Sea cod do indeed show some degree of
overcompensation (i.e. lower recruitment at high stock levels) it is

interesting to speculate on the cause of this phenomenon, since extensive
sampling of their feeding habits shows no evidence of cannibalism at all.
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Irish Sea cod: spawning stock biomass

and recruitment.

Year

1860
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1872
1873
1974
1975
1976
1877
1978

Mean

Fleetwood catch

VPA data
Spawning No. of 1-year-
biomass olds x 1073
tonnes
14 B44 5 548
13 666 7 232
g 289 12 547
11 459 4 175
13 801 11 250
20 538 2 499
14 7865 8 686
17 300 2 573
10 699 4 443
14 040 6 556

par effort
Spawning 2-year-old
biomass cpue
180 91
62 117
34 418
47 710
88 780
82 833
157 417
173 521
217 237
221 341
82 560
108 1489
96 800
108 113
94 329
87 85
52 121
62
77
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Appendix Figure 1. Cod stock-recruit data from 1979 report
(year classes 1968-76).
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