Thigs Report not to be quoted without prior reference to the Councilx)

International Council for the C.M.1981/G:8

Exploration of the Sea Demersal Fish Committee

REPORT QF THE NORTH SEA ROUNDFISH WORKING GROUP

Copenhagen, 24 March - 2 April 1981

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

x) General Secretary
ICES
Palzgade 2-4
1261 Copenhagen K
Denmark






1.
2,
3.
4.
5.

10.

11.

TABLE OF CONTENTS

PARTICIPANTS covececaoosocoacsoscseacsscoonsaoassasssssasaana
TERMS OF REFERENCE scocveeecscssssscsssosstcssasasanasnnane
DATA BASE  coecoosesosacoanaossocsssasassssssoannsessssssass
DETERMINATION OF FISHING MORTALITY RATES IN LATEST YEAR ...
GENERAL COMMENTS TO ASSESSMENTS «oesecsesssccravessscsssas

541 Choice of an Index of Fishing Mortality eceeeessesccae
5.2 7Yield per Recruit CalculationS ceecicesosascscssassnsa

NORTH SEA COD  cauevesotssasesraasastsecsassssssanssnnsssnnse

6.1 Catch TrendsS seseesesoasssaesssasnssostssssnsssssttane
2 Age ComposSition sesseeesssstossaraassssscessosnrnsssonae
3 Recruitment secosovesecassosssoacasastrtsasasassstrans
4 Weight at Age crevivnearotarincersssorasassarasancians
5 VFishing Mortalities in 1980 sesceesscstonssocsvostans
6 VPA ReSUlTS ceososssoetanscssavsasnsssosasocesssanans
7 Equilibrium Yield for Average Recruitment .eesceissvace
8 Catch PredictionsS eeesecesososscssoccssasssssassssssnns

[ )N erWe)WorNer e e

OD IN DIVISION VIa ccoeevosessseocnoscascsossstassasonacnnae

Catoh TrendsS cesesssessssessocassasossssasosasasassass
Age CompoSition ceesessscssssoanscsasssosessscasansnas
Recrultment seeesssssssccsossstrosccssasrsaarsonsssssons
Weight at A sevevosessoscnsnenssonssssarassanccnaas
Pishing Mortalities in 1980 csvessnssttsscesssssenans
VPA ReSULES  susscsnveonsatosassoesaassassscssasassnane
Yield per Recrult cevvssocosesanstosesasosccosassatans
Catch Predictions seeesssoseossacssossoscsssnsasosnans

e o e 8 3 e s @
O ONIBN N

Q NG Q

[}
IS

IN DIVISION VID ceoecessecsvasnsncosccrsocsvacsscsnnans

COD IN SUB-AREA VIT cccsavccoaresosssstasenocnoncnascsocae

9.1 Cod in Divisions VIIA and VITE seeessesscossoassasosss
9.2 Cod in Divisions VIIb,c and VIIZ-K ccsecescccscavonsns

NORTH SEA HADDOCK coseocenosvsnssoasseconsoscssacaanassans

10.1 Catch Trends seeecessarsastsassossssesscasssesosssasssaa
10.2 Age ComposSition sesoesesssossscanessstscncsaeoaossaans
10.3 Weight at ASE «eeoevesessnattscossaststsnssssassnacass
10.4 Recruitment seeieeeeeiiensasnsoesotosascrtscnssssaanans
10.5 Fishing Mortalities in 1980 sececsessossscvsoocssocasns
10,6 VPA ReSUltS  sueecroeronatosasssosaosasoossocannasaass
10.7 Equilibrium Yields for Average Recruitment ceeesvecaas
10.8 Catch Predictions seeseecosssstvsncsssassoccssassasnns

HADDOCK IN DIVISION VIa eecovsesoscescssscscscosascocanncaans

11.1 Catch Trends cecosoeossesstsasacasasosossssanotsasacs
11.2 Age Composition «esenesevoasctoosasosttsosasnsonanns
11.3 Weight at ABEe seeesestnessontssoscsassssssossosannsaa
11,4 Recruitment «seceeseroncscosarosssossonsesosssnsossns
11.5 PFishing Mortalities in 1980 csescscssscnscsoscsarsan
11.6 VPA ResUltS cescosscessscassssascsosssssassssossssns

g
ANONONONOYOVWITWUT U1 B W N A Fg
]

OOmOmOmOOo~T3 I

[eo]

T
COODOOOWY ¢ VO ©



Table of Contents (ctd)

12,

13,

14.

15,

16,

17.

18,

19.

20,

HADDOCK IN DIVISION VIa (ctd)

11.7 Yield per Recruit sececscosscosonsacocsassossvsassasan
11.8 Catch Predictions secssecasscossscoassscsacassonass

HADDOCK IN DIVISION VID sococcccssoscaocosaanasssssscancosos

12.1 Catch TrendS osseassecosooessssssosasasansscsasssanssna
12.2 Age Composition, VPA, Recruitment ceceeosscccosassoe

HADDOCK IN SUB-AREA VII (excluding Divisions VIIa,
VITE and VITE) e e eoneaoessosnanasosasoosoaoassnsocanasconans

NORTH SEA WHITING coocecosoccsscesasassosoctsssaasssassas

14,1 Catch Trends seeescoocaosstosassnsssossscassannsans
14.2 Age ComposSition esessesosococoasasaoscsaansssonassns
14.3 Recruitment sencossscsoscscesosssasocssasocasasaosan
14.4 Weight at Age coscvvacsssscsnscascsonsssossscsaososas
14.5 PFishing Mortalities in 1980 cececesssscsassosnsocas
14.6 VPA ReSULES  cocescooossosanassnasosacasanasosasasosna
14.7 Equilibrium Yield for Average Recruitment seseccesoas
14.8 Catch Predictions ssesesseccossscosoccssssoaosnncnsane

WHITING IN DIVISION VIa cooescesstsocsatooasctossocsssans

15.1 Catch TrendsS coecisscessassosasassosossassasnssscsas
15.2. Age Composition e e s s 00800 s e s usaonse0 0 s e B a s
15.3 Recruitment cuoeseoseassccsoasscasonossssnsssaosass
15.4 Weight at Age cceovassossoesoscasesoossaonesosssascnoaas
15,5 PFishing Mortalities in 1980 soscoescscsscsosacacosns
15,6 VPA ReSULLS coseroocasnsoeossscanonoossoososoaanasns
15,7 Yield per Recruit eeocscessoccecoasossosacosanassonss
15.8 Catch Predictions coscecsssccaseassscssosenscoanaaos

WHITING IN SUB-AREA VII cosccocssaosasosscoscacscssacsasna
16.1 Whiting in Divisions VIId and VIIe seecessccesescos
16.2 Whiting in Divisions VIIb,c and VIIg=Kk «oseoassscos

APPROPRIATE MINIMUM MESH SIZE FOR COD, HADDOCK AND
WHITING IF FISHED IN A SINGLE SPECIES FISHERY IN SUB-AREA

IV  cneossscescosonnosassasnaonenocasasacssssonaasasosnnanasa

EFFECTS OF A MESH INCREASE TO 90 mm IN SUB-AREA VI sccuss

EFFECTS OF AN INCREASE OF MINIMUM MESH SIZE TO 80 mm
IN THE ENGLISH CHANNEL (DIVISIONS VIIA,6) sececocconcacss

SPECIES COMPOSITION OF BY-CATCHES IN THE NORTH SEA
FISHERIES FOR Pandalus borealisS coesscecssvassocesssoosoas

REFERENCES scoovsosscssscsvesassassacasacctotssastasossasonnaos
TABLES 341 = 20e3 socoesscesssoasosososanssssassncstossasasanas
FIGURES 6:1 = 1542 cesesurosessasesscecaoasntoseasantasasonsoac

APPENDIX 1: Estimation of Terminal FS cecosccssvcoccstsasssssna
APPENDIX 2: Suggestion for an Index of Exploitation ecosecososse

—-0=0=0=

16
16

17

18
19
20
94

112
130



1.

REPORT OF THE NORTH SEA ROUNDFISH WORKING GROUP

PARTICTIPANTS

W Armstrong

B Becker
Chevalier
Heessen

P Hillis
Jakobsen

W Jones (Chairman)
Lahn-Johannessen
Lamp

Lewy

T Macer

Mesnil

Sparre

Wagner

Ao HoO Y HOING

United Kingdom (Scotland)
Netherlands

France

Netherlands

Ireland

Norway

United Kingdom (England & Wales)
Norway

Germany, Fed.Rep.of

Denmark

United Kingdom (Bngland & Wales)
France

Denmark

Germany, Fed.Rep.of

V Nikolaev, ICES Statistician, also attended the meeting.

TERMS OF REFERENCE

At the 1980 Statutory Meeting, it was decided (C.Res.1980/2:6/6)
that the North Sea Roundfish Working Group should meet at ICES Head-
quarters from 24 March - 2 April 1981 to:

(i) assess TACs for 1982 for cod, haddock and whiting in Sub-
areas IV, VI and VII (excluding Divisions VIIa, f and g),

(ii) advise on appropriate minimum mesh size for cod,
haddock and whiting if fished in a single-gpecies
fishery in Sub-area IV,

(iii) reexamine the appropriate mesh sizes for NEAFC
Recommendation 1 fisheries in Sub-area VI in the light
of previous recommendations of ICES on this subject,
and bearing in mind the enforcement problems of a
differential in minimum mesh size between Sub-areas

IV and VI,

(iv) assess the effects of an increase in mesh size to
80 mm in Divieions VIIq,e,

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

possible,

(vi) estimate the species composition of by-catches in the
Pandalus borealis fisheries and advise on an appropriate

by-catch limit.

DATA BASE

In its 1980 report (C.M.1980/G:8) the Working Group drew attention to
the deficiencies in the data bases and recommended that a special
meeting of the Group be convened to revise the age composition data
base. Subsequently the Council decided (C.Res.1980/2:6/17) that such
a meeting should be held in Aberdeen from 11 to 17 February 1981. A
report of that meeting is available as C.M.1981/G:3.




At the Aberdeen meeting it was possible to revise only the date bases
for the North Sea stocks. For the West of Scotland stocks some
progress has been made for haddock and whiting but further revisions
are likely to be mnecessary. Any such changes will be made before the
next meeting of the Group, but these changes are expected to be
relatively minor ones. For West of Scotland cod the data base, apart
from updating, is unchanged from last year and this too will be
revised during the coming year. There is no significant amount of
industrial fishing in the West of Scotland area but discarding in the
human consumption fishery is known to occur. Collection of discard
data has only Just commenced but, because data were available for only
one or two years, no discard data are included in the catch age
compogitions for the West of Scotland stocks used in the Virtual
Population Analysis (VPA).

For the North Sea stocks the data bases include age compositions for
human consumption landings, discards, and industrial by-catches. For
cod industrial by-catches are very small and sampling is poor, and
therefore this category has not been included in the cod analysise
For all three species sampling of discards is carried out by only a
few countries. In estimating the quantities and age compositions

of total (all countries) discards it has been assumed that countries
not reporting discards do discard at the same rate, in proportion to
human consumption landings, as countries reporting discards, and also
that unsampled discards have the same age compositions as sampled
digcards. For industrial catches in some of the earlier years only
weights of the by-catch were known. To have a consistent data series
it is necessary to include by-catch age compositions for these
earlier years. Age compositions were, therefore, estimated from the
age compositions of human consumption landings. The procedure adopted
for doing this is described in the report of the Aberdeen meeting.

Tables 3.1 to 3.3 give a summary of the numbers and weights taken in
each category for the three species. According to the Working Group
egtimates, the quantities of cod discarded have been increasing in
recent years., For haddock and whiting attention is drawn to the high
proportions of the catch which are discarded, particularly in years
when abundant year classes recruit to the fisheries.

DETERMINATION OF FISHING MORTALITY RATES IN LATEST YEAR

The Group decided to use one of the methods discussed by the recent
ad hoc Working Group on Fishing Effort (C.M.1981/G:5). This method
is fully described in Appendix 1. Also given in Appendix 1 are:

(1) The data input for cod, haddock and whiting, North
Sea and Division VIa.

(2) Tabulations of the output values for each stock.

(3) Graphs of the final iterated values for each stock.

Some difficulties were encountered in applying this method. The most
important of these were:

(a) It was decided that, especially for the younger age groups,
inclusion of data on the catch at age of discards, where
available, was essential to obtain valid values of catch
per effort. Detailed data on the catch at age of discards
for each appropriate fleet/stock combination were not avail-
able to the Group. No data exist currently (on discards)
for any of the Division VIa stocks. ZFor the North Sea
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stocks, preliminary data on discards for each of the
appropriate fleet/stock combinations were obtained by
multiplying the array of total discard numbers at age in
each year by the ratio

(weight landed for human consumption by fleet)
(total weight landed for human consumption)

(b) ©No effort data were available to the Group for the
industrial fisheries, and for this reason age compositions
of the industrial by-catch could not be included in the
estimation of an index of catch per unit of effort.

(e) Application of the method to data for all years for which
the VPA can be run led to lower egtimates of F in 1980
than application of the method with data restricted to the
period 1970-80.

The Group thought that this was probably because the effort
data have not been appropriately corrected for changes in
fishing power. The Group decided to use the outputs
resulting from the data for the period 1970-80, since it
was thought that fishing power changes in that period were
not as great as fishing power changes over the whole period
for which data exist.

Geometric mean regression lines were fitted to data for the period
1970-T79 inclusive. These lines were used to predict 1980 stock sizes
at age and from these, knowing catch numbers at age and M at age, the
correspanding values of F at age were derived.

The results obtained were very encouraging. The estimated values of

F in 1980 appeared to be very reasonable when compared to the historical
values estimated from VPA. The fact that the estimated exploitation
patterns for 1980 in some cases show considerable variations in the
values of F at age is not an indication that the method is theoretically
invalid. BExaminations of historical data indicate that considerable
variations in F at age values within a year are to be expected.

The theoretical basis of the method will be further studied by members
of the Group before next year's meeting.

GENERAL COMMENTS TO ASSESSMENTS
Choice of an Index of Fishing Mortality

The Working Group considered what single figure index of fishing
mortality could give a satisfactory indication of the overall level
of fishing mortality. Fishing mortality in any one year is defined
ag an array of values of fishing mortality at each age and no single
figure can represent an array. Thus, for any average value that may
be quoted, it is assumed that it relates to a specific exploitation
pattern. This obviously creates problems when trying to determine
an index of fishing mortality when the exploitation pattern is
changing instead of, or in addition to, changes in the overall level
of fishing. Por this year the Working Group decided to quote fishing
mortalities in terms of an arithmetic average of a range of age
groups. The age range was specified as from the average age at first
maturity to an age of three years younger than the oldest true age
group used in VPA. Thus, for North Sea haddock, the age range is 2
to 6, and the index of fishing mortality is indicated by the symbol

F2—6‘
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At this meeting of the Working Group, catch per unit effort data were
used for the first time to provide an objective measure of fishing
mortality in the most recent year for input into VPA(see Sect.4). This
method produces an array of predicted values of F at age for the
latest year and these values, apart from any adjustment on values for
the youngest age groups to make them consistent with year class
strengths predicted from young fish surveys, have been input directly
into the VPA without any form of smoothing. As is often the case in
the VPA-calculated arrays of F, the values estimated from cpue can

be rather variable from age to age within a year. Consequently, the
Working Group considered it preferable for the purposes of prediction,
yield per recruit, etc., to use smoothed exploitation patterns for
each component of the fishery determined as the average for the years
1975-80. The array of values of F for human consumption fisheries
(landings and discards) obtained by this process is referred to in
this report as F_. The average value of F in the array Fy over the
appropriate range of ages for each species is referred to as P_.

A consequence of this approach is that the exploitation patterns for
the predictions are not identical with those used in 1980. In.past
years, a smoothed exploitation was nearly always adopted for the most
recent year and this could be carried forward into the prediction
period. The problem created by having exploitation patterns in the
prediction period different from those in 1980 is that the index

of fishing mortality for 1980 is not directly comparable with the
index for 1981 and 1982, Thus, to avoid possible confusion, catch
predictions for 1982 are presented for changes in F1982 relative to
F1981 instead of the standard F82/F80 ratio.

A note on a possible alternative method for determining the level of
exploitation in each year is given in Appendix 2,

Yield per Recruit Calculations

Yield per recruit curves for West of Scotland stocks have been
calculated in the usual way, using exploitation patterns based on an
average for the years 1975-80 and weight at age data averaged for
1978=80,

For the North Sea stocks in previous years yield per recruit curves
have been calculated in the same way using the array of total F at

age as the exploitation pattern. In the past, these curves have
probably been used mainly to determine long-term exploitation

strategy in the human consumption fishery alone without taking account
of discarding or the fact that in the yield per recruit curves
reductions in F were assumed to apply in the same proportion in the
industrial fishery although no proposals have so far been considered
for reducing the industrial fisheries in the same way as has been
proposed for human consumption fisheries.

This year the Working Group decided to evaluate the equilibrium

yield for average recruitment for human consumption landings, discards,
and industrial by-catch separately. To do this the catch prediction
program was used with average recruitment for each year and run for
fifteen years so that estimated yields were those that would result
from the equilibrium stock. In making this calculation a number of
agsumptions are possgsible for changes in the industrial fishery. In

the calculations presented here it was assumed that the fishing
mortality generated by the industrial fishery would remain constant

at the level of the 1975-80 reference period. For the human consumption
fishery and discards, Fs were varied in the same proportions. The
exploitation patterns used were those based on the average for 1975-80.
The results are referred to in the relevant species! sections.



6. NORTH SEA COD
6.1 Catch Trends (Table 6.1 and Figure 6.1.A)

Provisional nominal landings in 1980 were 239 000 tonnes compared to the
TAC of 200 000 tonnes. In addition, total international discards
were estimated at 39 000 tonnes.

6.2  Age Composition (Table 6.3)
Provisional data for 1979 as used lagt year were revised and a
provisional data set was assembled for 1980. Details of data sources
are given below:
Weight
Nations supplying represented Total % represented
Year Category age composition data by age weight by age
compositions caught compositions
- Industrial Norway, Denmark,
by-catch Fed.Rep.of Germany 5 833 5 833 100
(shrimp trawl)
1979 | Human Belgium, Denmark,
consumptionf England, France, 223 410 248 051 90
landings Netherlands, Scotland
Discards Netherlands, Scotland 25 801 67 490 38
Industrial Norway 595 Not ?
by-catch known
1980 | Human Belgium, Denmark,
consumptiory Fed.Rep.of Germany,
landings France, England, 242 891 255 904 95
Netherlands, Scotland
Discards England, Netherlands,
Scotlandl 15 612 57 399 42

i jcottish data not used - see text.

The data base used in the assessment was that resulting from the ad hoc
Data Base Meeting (ICES, C.M.1981/G:3). The main difference from that
used last year is the inclusion of estimates of total international
discards, which results in increased estimates of 1 year old fish.
Estimates from by-catches in small-meshed fisheries have not been included
in the assessment data base, since they are not considered to be
sufficiently reliable. The quantities involved are relatively small.

Provisional Scottish data on discards for 1980 were excluded since there
was some doubt about the very high discarding rates indicated.
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Recruitment (Table 6.2 and Figures 6.1.B and 6.2.4)

The recruitment of the 1979 year class predicted by the IYFS using the
previous VPA data base was 208 million fish., TUsing the revised data base
the prediction is similar at 231 millions, a figure which is almost
equalled by the catch of this year class in 1980. Inspection of

Figure 6.2.A shows that the IYFS' index of abundance fails to reliably
predict recruitment of abundant year classes, and it was decided that
the IYFS data should not be used for the estimation of the 1979 and

1980 year classes. Data from the commercial fisheries indicate that the
1979 year class is a large one., Discarding rates have been high and

the number landed is the largest on record. Cpue data from nearly all
fleets also point to a very abundant year class, and in the absence of
any better information it was decided to use the value given for
recruitment by the cpue analysis. This value of 752 million fish is

30% higher than the previous most abundant year class (1976), and it
must be considered to be a provisional estimate at present. The only
other data available to the Group were the results of an English ground-
fish survey, which has been carried out since 1977, too short a time
period for its correlation with other sources of data to be assessed.
This survey also indicates that the 1979 year class is abundant, but
slightly less so than the 1976 year class.

In view of the uncertainties surrounding the abundance of the 1979

year class it is strongly suggested that the catch predictions for 1981
and 1982 should be treated as provisional estimates, subject to revision.
Year classes after that of 1979 were set at 235.6 millions, the mean

VPA number at age 1 for years 1963-77.

Weight at Age (Table 6.4)

The final weight at age for each of the consumption landings and discard
categories was a weighted mean of the national data sets. The weight

at age used for stock biomass calculations for each year was the
weighted mean of the category weights at age for that year. For catch
predictions in 1981 and 1982 mean values for the period 1978-80 were
used.

Fighing Mortalities in 1980

A constant value of M = 0.2 was assumed throughout. F values for 1980
were predicted for all age groups using the method described in Section 4
and used as input for VPA,.

YPA Results

Estimates of fishing mortality as calculated by VPA are given in

Table 6.5, and stock numbers and stock biomass in Table 6.6. Spawning
stock biomass (Figure 6.1.C) has shown a decline since 1968, but with the
entry of the 1976 year class into the spawning stock in 1979, to be
followed by the 1979 year class in 1982, this trend should be reversed.

Equilibrium Yield for Average Recruitment

This has been calculated as described in Section 5.2 and the results
are given in Table 6.7 and illustrated in Figure 6.3.

Catch Predictions (Tables 6.8 - 6,10, Figure 6.4)

Input data for catch predictions are given in Table 6.8, Catch pre-
dictions have been made under two assumptions for the catch in 1981.
In Option 1, it is assumed that the TAC of 190 000 tonnes is adhered to,
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which implies a reduction in fishing mortality of 57% compared to

the reference level F,_ (average for the years 1975-80). In Option 2
it is assumed that fisﬁing mortality remains unchanged compared to the
reference level, in which case a prediction for landings of 350 000
tonnes is implied for 1981,

For both options a range of F values and associated catches is given
for 1982. Attention is again drawn to the uncertainty of the size of
the 1979 year class, which will form a major part of the catches in
1981 and 1982, The catch prediction results should, therefore, be
treated with caution.

T COD _IN DIVISION VIa
7.1 Catch Trends (Table 7.1 and Figure 7.1l.A)
Provisional nominal landings in 1980 were 17 800 tonnes, compared to
the TAC of 11 600 tonnes (plus 500 tonnes in Division VIb).
7,2 Age Composition (Table 7.2)
Data for 1979 were revised and a provisional age composition for 1980
was assembled. Details of the data supplied are given in the text
table below.
Weight .
Nations supplying represented Total %4represented
Year Category age composition data by age weight by age
compositions caught compositions
Human England, Scotland,
consumption| Ireland, 16 104 16 242 99
landings France (length only,
Scottish ALK
1979 )
Discards Scotland 23 - -
Human England, Scotland,
0 | consumptim| Ireland, 1 1 0
landings France (length only, 16 007 e 9
Scottish ALK)

No data on industrial fishery by-catches are available but quantities
are probably small. Discard data were not included in the VPA input
data. These quantities also appear to be small, but only limited
data are so far available.
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Recruitment (Table 6.2, Figure T.1.B)

The relationship between recruitment in Divigion VIa and in Sub-area IV
ag indicated by VPA number at age 1 was re-examined but again found

to be non-significant (Figure 6.2.B). It was therefore decided %o
accept the value of 7.7 millions at age 1 for year class 1979 as
derived by using the method described in Section 4. Subsequent year
classes were assumed as the average of the years 1967-77 (7.2 millions).
Figure 7.1.B indicates an increasing trend in recruitment.

Weight at Age (Table T7.3)

For 1979 and 1980 the same procedure was used as for North Sea cod
(see Section 6.4).

Fighing Mortalities in 1980 (Table T7.4)

A constant value of M = 0.2 was assumed throughout. F values for
1980 were fixed using cpue data from the commercial flshery as
described in Section 4.

VPA Results

Estimates of fishing mortality as calculated by VPA are given in
Table 7.4, and stock numbers and stock biomass in Table 7.5. BSpawning
stock biomass (Figure 7.1. C) has been maintained at a steady level in
the past decade.

Yield per Recruit

This has been calculated as described in Section 5.2 using an
exploitation pattern based on the reference period 1975-80. The
results are shown in Figure T7.1l.D.

Catch Predictions (Tables 7.6 - 7.8 and Figure 7.2)

For the catch predictions mean values of weight at age for the period
1978-80 were used (Table 7.6).

Predictions were made under two assumptions. In Option 1 it is assumed
that the TAC of 9 500 tonnes is adhered to, which implies a reduction
in fishing effort relative to the reference level of 66%. In Option 2
there is no change in fishing mortality in 1981, in which case a

catch of 23 300 tonnes is predicted. The exploitation pattern used

is that for the reference-period 1975=80.

For both options a range of predicted catches associated with various
F values in 1982 have been calculated.

COD _IN DIVISION VIb {

No age composition data were available for this stock, but nominal
landings are quite small (Table 8.1)., If a TAC is set for the whole
of Sub-area VI, an appropriate allowance will need to be made for
Division VIb,

COD IN SUB-AREA VII

Cod in Divisions VIId and VIIe (Table 9.1)

In last year's report a preliminary VPA for Division VIId was included,
based on French data for the years 1974-79. For 1980 the only data
available for age compositions related to English landings, based on
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limited sampling. Since English landings form only a small proportion
of the total, it was decided that it would be inappropriate to raise
these data to a total international age composition. No further
progress towards making an analytical assessment was therefore possible.

9.2 Cod in Divisions VIIb,c and VIIg-k (Table 9.2)
No age composition data are available from these areas. Nominal
landings for 1980 are at present incomplete.
10. NORTH SEA HADDOCK
10.1 Catch Trends
Total international landings and total international catches are given
in Table 10.1,and shown in Figure 10.1A for the period 1960-80.
TAC for 1980 was 90 000 tonnes, nominal catches in 1980 were
101 000 tonnes, the Working Group estimate of total landings in 1980
was 122 000 tonnes.
10.2 Age Composition (Table 10.3)
The catch at age data base for the period 1960-78 was extensively
revised but the revision did not alter the data much in comparison
with the preliminary revision presented by the Group last year (see
Section 3).
Details of the data supplied to the Group by various nations for 1979
(final) and 1980 (provisional) are summarised in the following text table.
Weight
Nations supplying represented Total %,represented
Year Category age qomposition data by age weight by age
compositions caught compositions
Industrial
by-catoh Denmark, Norway 16 076 17 414 92
Human Belgium, England,
1979 consumption| France, Netherlands, T3 848 83 249 84
7 landings Scotland
Discards Scotland 26 003 39 972 65
Industrial
by-catoh Denmark, Norway 23 346 25 154 93
Human Belgium, Denmark,
1980 |consumption| England, France, 88 841 96 271 92
landings Netherlands,Scotland
Discards England, Scotland 57 960 76 669 76
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Weight at Age
Mean weight at age data for the total fishery are given in Table 10.4.

Recruitment

The numbers of fish in the sea at age 1 in 1980 and 1981 (the 1979
and 1980 year classes) were estimated using results from the IYFS
given in Table 10.2.

No attempt was made to fit regression lines to the scatter diagram

of IYFS indices vs VPA numbers at age 1 shown in Figure 10.2. Instead,
values of numbers of fish in the sea in accordance with the IYFS
indices were selected by eye from the scatter diagram. This procedure
led to estimates of 1979 and 1980 year classes at age 1 of 2 800 and
800 millions respectively.

Average recruitment at age O for use in the predictions was assessed
from the VPA results given in Table 10.6 as 2 036 million. This value
excludes estimates for the very abundant 1962 and 1967 year classes.

The 1?79 year class is of above average abundance (4 463 millions at
age 0).

The historical series of recruitment levels at age O is also shown
graphically in Figure 10.1.B.

Fishing Mortalities in 1980

The method referred to in Section 4 and described in Appendix 1 was
used to estimate fishing mortality rates at ages 2-10. For ages 0 and
1, fishing mortality rates were adjusted to be in accordance with the
estimates of the abundance of the 1979 and 1980 year classes referred
to in the preceding section.

VPA Resgults

Estimates of fishing mortality, as calculated by VPA, are given in
Table 10.5, and stock numbers and stock biomass in Table 10.6.

Historical spawning stock biomass levels (age 2 and older) are shown
in Table 10.6 and Figure 10.1.C.

The estimated levels of spawning stock in 1978 and 1979 are only
slightly in excess of the lowest on record. The estimated level for
1980 (357 000 tomnes) is about 80% greater than that for 1979,

Equilibrium Yield for Average Recruitment

The yield and spawning stock biomass curves per recruit are shown in
Figure 10.3. This has been calculated as described in Section 5.2,
and the results are given in Table 10.7.

Catch Predictionsg

Input data for the catch predictions are given in Table 10.8. Mean
weights at age data for all nations except Scotland were adjusted

where there were sums of products discrepancies within each national
data set before summing up and raising to total international catch. For
Scotland, the numbers at age were adjusted.

The TAC for 1980 (90 000 tonnes) was exceeded by about 30 000 tonnes
and about 77 000 tonnes were discarded in 1980.

In carrying out the predictions, it was assumed that the exploitation
pattern in 1981 and 1982 = the average exploitation pattern for the
reference period 1975-80.
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Three further assumptions were then made:
(1) TAC 1981 = 120 000 tonnes as recommended by ACFM.

(2) Landings in 1981 = 240 000 tonnes. This TAC would have been
recommended, if there had been no uncertainty about the results
of last year's prediction runs and would have been the best
estimate of the TAC in 1981 to bring about a 10% reduction in
levels of fishing mortality compared to 1979.

(3) Levels of fishing mortality in 1981 equal to the levels for
the reference period.

The results of predictions are given in Table 10.9 and shown
graphically in Figure 10.4.

11. HADDOCK IN DIVISION VIa
1.1 Catch Trends (Table 11,1, Figure 11.1.A)

Nominal landings in 1980 were 12 800 tonnes, compared to the Division
VIa portion of the Sub-area VI TAC of 13 000 tonnes.

11,2 Age Composition (Table 11.2)

The historical data set used included only minor changes from that

- used last year. The data set does not include discards or industrial
fishery by-catches, data for which are few. Data for 1979 were
revised and a provisional age composition for 1980 was constructed.

Weight
Nations supplying represented Total % represented
Year Category age composition data by age weight by age
compositions caught compositions
3
1979 | Human England, Ireland ,
consumption] Scotland 9 116 13 956 65
landings
1980 | Human ggfi?ggé Ireland, 9 386 12 783 73
consumption
landings

% Provisional data - not included.
France provided length compositions for both years.

11.3 Weight at Age (Table 11.3)

Mean values for the period 1978-80 were used in the catch predictions
for 1981 and 1982,

11.4 Recruitment (Table 10.2 and Figures 10.2.B and 11.1.B)

Recruitment of the 1979 and 1980 year classes at age 1 was predicted
as 100 millions and 24 millions respectively from a plot of VPA numbers
in Sub-area IV and Division VIa. Year classes after that of 1980 were
calculated at 39.8 millions, the average from VPA for the period
1965-77, excluding the 1967 year class.
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Fishing Mortalities in 1980

Natural mortality of M = 0.2 was assumed for all ages. For 1980, F
values were calculated from cpue data from the commercial fisheries,
as explained in Section 4. F at age 1 was corrected to correspond
to the recruitment predicted from North Sea Division VIa recruitment
correlation.

VPA Results

Estimates of fishing mortality as calculated by VPA are given in
Table 11.4, and stock numbers and stock biomass in Table 11l.5.

Spawning stock biomass (Figure 11.1.C) reached a high level in 1969
due to the recruitment of the 1967 year class and has fluctuated
around 50 000 tonnes in the past 5 years.

Yield per Recruit (Figure 11.1.D)
The yield per recruit curve was calculated using the exploitation

pattern for the reference period 1975-80, and Fx is close %o Fmax'

Catch Predictions

Input data for catch predictions are given in Table 11.6. The
results of the catch predictions are shown in Tables 11.7 and 11.8
and in Figure 11.2.

It was assumed that the exploitation pattern in 1981 and 1982 =
the average exploitation pattern for the period 1975-80. Two
agsumptions were then made:

Option 1: TAC (15 500 tonnes) taken exactly in 1981,

Option 2: "Fishing mortality levels in 1981 = fishing mortality
at the same level as that for the reference period
1975-80,

HADDOCK IN DIVISION VIb
Catch Trends (Table 12.1)

There was a substantial increase to 7 300 tonnes in nominal landings
in 1980 compared to those in the preceding three years, largely due
to increased English landings. However, landings are still well
below those during the period 1974=76, which averaged 47 500 tonnes,
largely due to catches reported by USSR.

Age Composition, VPA, Recruitment (Tables 12.2-12.5)

English age composition data are available for the period 1976-80.
These were raised to a total international age composition as VPA
input, a procedure which is probably valid for all years except

1976, when the English landings formed only a small proportion of

the total. The resultant catch age composition is given in Table 12.2
together with the mean weight at age data.

Two VPA runs were made with guessed input F values of 0.5 and 0.8
(Table 12.3). The results show that two year classes (1973 and 1976)
have dominated the landings. Comparison with relative year class
strengths in Division VIa shows no correlation, indicating that the
two stocks are probably separate. The absence of 1 year old fish
from the landings is due to a comparatively slow growth rate at
Rockall.
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Since the actual values of F in 1980 are unknown, it is not possible
to estimate stock size and hence to predict catches in 1981 and 1982,
No 2 year old fish were landed in 1980, and the 1978 year class is
obviously weak. A fishing survey at Rockall is planned by England in
1981 and this should provide further information.

HADDOCK IN SUB-AREA VII (excluding Divisions VIIa, VIIf and VIIg)

No age composition data are available. Nominal landing data are
given in Tables 13.1 and 13.2

NORTH SEA WHITING
Catch Trends

Total official nominal catches in the period 1971-~79 fluctuated
between 103 000 tonnes and 191 000 tonnes, averaging 138 000 tonnes
(Table 14.1). Provisional nominal landing figures for 1980 amount

to 101 000 tonnes, whereas the Working Group estimate of total
landings is 132 000 tonnes. This is 18 000 tonnes below the TAC of
150 000 tonnes and represents a decrease of 26 000 tonnes from 1979.
Total catch in 1980 which includes discards is estimated to have been
189 000 tonnes (Table 14.1, Figure 14.1.4).

Age Composition

The revision of the data base is described in Section 3. Total
catch in numbers at age used for VPA input is given in Table 14.3.

For the human consumption landings in 1980 age compositions were
available from England, France, Netherlands and Scotland, accounting
for 92% of the landings.

Age compogitions for industrial trawl landings were submitted by
Denmark and Norway, accounting for 91% of the landings.

Discard estimates including number per age group and weight at age
were submitted by England, Netherlands and Scotland, representing 71%
of the total discards estimated by the Working Group.

Recruitment (Table 14.2 and Figure 14.1.B)

The recruitment indices at age 1 from the IYFS in the period 1965-79
were plotted against VPA recruitment values and the diagram was used
to estimate the size of the year classes 1979 and 1980 at age 1
(Figure 14 2.A). The estimated value for the 1979 year class was

2 400 x 10é and fog the 1980 year class 1 400 x 10° compared to a |
mean of 2 200 x 10° for the year classes 1959 to 1976.

Weight at Age
The weight at age data for total landings are given in Table 14.4.

Pigshing Mortalities in 1980 (Table 14.5)

A value of M = 0.2 was assumed for all age groups. For the age groups
2-9 input F values for 1980 for the VPA were based on the method
using the correlation between stock number and catch in number per
unit of effort for each age group as described in Section 4. TFor the
age groups 0 and 1, F values were calculated on the basis of the :
recruitment estimates of the year classes 1979 and 1980 and the
catches of these year classes in 1980.
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VPA Results

Estimates of F calculated by VPA are given in Table 14.5

The average F values over the age groups 2-6 indicate that the
overall fishing mortality in 1980 was about 14% lower than in 1979
and there seems to have been a steady decline from 1975 when the
fishing mortality was about twice the 1980 level. BEstimates of
stock numbers and stock biomass are given in Table 14.6.

Knife-edge recruitment at age 2 to the spawning stock was assumed.
There appears to have been a small increase in the spawning stock
biomass from 1979 to 1980 followed by a marked increase to about
500 000 tonnes in 1981 (Figure 14.1.0). This is the highest level
after 1969, but the increase is caused by the 1979 year class alone
and is therefore totally dependent on the recruitment estimate of
this year class.

Equilibrium Yield for Average Recruitment

Long-term yield and discards assuming average recruitment are
presented in Table 14.7 and in Figure 14.3. The input data for catch
predictions were used (Table 14.8) and the F values generated by the
industrial trawl fishery were kept constant whereas the overall level
of F values for the human consumption fishery was varied.

Catch Predictiong

The input data for catch predictions are given in Table 14.8. The
weights at age used are the average for the years 1978-80.

The predictions were carried out using two options. The results are
presented in Tables 14.9 and 14.10 and Figure 14.4. In Option 1 it
is assumed that the TAC of 150 000 tonnes for 1981 is taken. This
means a reduction of the exploitation by the human consumption
fishery of 70% compared to the 1975-80 level.

Option 2 assumes that the exploitation in 1981 ig at the 1975-80
reference level, which would give total landings of 213 000 tonnes.

The relatively high levels of ¥ values for North Sea whiting make .
predictions of both catches and biomass very much dependent on the
recruiting year classes, especially when these are good, which also
generally means. that they are more difficult to estimate with
desired accuracy. The only possible way to improve this situation
would seem to be either to improve the recruitment estimates or to
reduce the exploitation on the youngest age groups.

WHITING IN DIVISION VIa
Catch Trends

Landings of whiting from Division VIa are shown in Table 15.1.A and
Figure 15.1.A. ZLandings have declined from 24 937 tonnes in 1976
(and 17 082 tonnes in 1979) to 12 767 tonnes in 1980, which was close
to a TAC for 1980 of 13 000 tonnes. Estimates of discards were not
available.

Age Composition (Table 15.2)

The 1979 age composition data were updated and the 1980 data compiled.
For 1979 age composition data were submitted by Scotland and Ireland.
For 1980 age composition data were submitted by Scotland and Ireland.
Length composition data were submitted by France for 1979 and 1980.
These were transformed into age compositions using Scottish ALKs.
Reported age and length composition data accounted for 9%% and 97% of
total 1979 and 1980 landings respectively.
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Recruitment (Table 14.2 and Figures 14.2.B and 15°1.B)

Year class strengths were estimated (by eye) from a plot. of

VPA numbers at age 1 in the North Sea against VPA numbers at age 1
in Division VIa. BEstimates of numbers at age 1 were 120 million

for 1980 and 40 million for 1981. TFor caitch prediction the average
recruitment at 1 year old for the year classes 1962-78 of 92 million
was adopted.

Weight at Age (Table 15.3)

Weight at age for each component of the fishery was submitted by
Scotland, Ireland and France for 1979 and 1980, Combined estimates
of weight at age were obtained from a weighted mean, using numbers
landed as the weighting factors.

Fishing Mortalities in 1980

Terminal fishing mortslities for 1980 were derived from the method
described in Section 4. F on age group 1 in 1980 was adjusted

to produce the estimate of year class strength in 1980 and for age 0O
to produce the average recruitment of 1 groups in 1981.

VPA Results

Estimates of fishing mortality as calculated by VPA are given in
Table 15.4, and stock numbers and stock biomass in Table 15.5.

Spawning stock biomass (ages 2+) derived from VPA are shown in
Figure 15.1.C.

Yield per Recruit

Yield per recruit and spawning stock biomass curves were calculated
ag described in Section 5.2, using the exploitation pattern based
on the average one for 1975-80. The results are illustrated in
Figure 15.1.D.

Catch Predictions

Input data for catch predictions are given in Table 15.6. Results
are shown in Table 15.7 and Figure 15.2. Two options were considered.
In Option 1 the 1981 TAC is assumed for the landings. This required
an effort reduction of 54% compared to that of the reference period
1975=-80. In Option 2 effort in 1981 is assumed to be at the same
level as that for the reference period.

WHITING IN SUB-AREA VII
Whiting in Divisions VIId and VITe

Landing figures for 1979 have been revised from 10 700 tonnes to

8 960 tonnes and the time series now shows a decline since 1977
(Table 16.1). Provisional landings in 1980 are 7 348 tonnes which
is the lowest since 1973.

Age compositions for 1976-80 have been submitted by England which, on
average, accounts for only 12% of the nominal landings. It is
therefore possible that the data base may not be very representative
for the total fishery. The data bage time series is also too short
to give much information about the stock.
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A trial VPA was made to give some indication about the level of
exploitation. The input and the results are given in Tables
16.,2-16.5. Trends in fishing mortalities over the period cannot be
detected with the restricted data base. The age groups seem to be
fully exploited from about the age of 4. However, some discarding
is likely to take place which means that the F valuesg on the younger
age groups are underestimated. The VPA indicates that the year
classes 1979 and 1980 are small compared to the year classes 1976-78.
Unless the data base is totally misleading, this is probably a valid
observation and means that the spawning stock biomass is likely

to be reduced to a comparatively low level in 1982,

Whiting in Divisions VIIb,c and VIIg-k (Table 16.6)

Landings in 1977-79 have been low compared to the period 1972-76. The
level of landings in 1980 is not known because statistical returns
are incomplete.

APPROPRIATE MINIMUM MESH SIZE FOR COD, HADDOCK AND WHITING IF FISHED
IN A SINGLE SPECIES FISHERY IN SUB-AREA IV

The optimum mesh size for exploiting a single species is dependent

on the level of fishing mortality and therefore there is no single
optimum mesh size. For the North Sea stocks there are further com-
plications in that part of the catch in the directed human consumption
fisheries will be discarded, at least for meshes in the lower part of

the size range. Interpretation of what is considered an optimum mesh size
will depend on whether discards are included or excluded from the

yield. PFurthermore, for haddock and whiting, substantial by-catches

are taken in the industrial fisheries.

Any determination of an optimum mesh size in the directed fisheries
will be very much dependent on whether it is assumed that industrial
fishing will continue to take a substantial by-catch or whether it

is assumed that there will be no industrial fishing. In the time
available to the Working Group, it was not possible to undertake

the calculations required to simulate a range of possible assumptions.

EFFECTS OF A MESH INCREASE TO 90 mm IN SUB-AREA VI

With effect from 1 December 1980, the minimum cod end mesh size

in the West of Scotland area was increased from 70/75 mm to 80 mm in
line with the increase adopted for the North Sea. A further increase
to 90 mm hag been agreed for the European Community zone of the
North Sea to take effect from 1 October 1982.

Previous advice from ICES (ICES Coop.Res.Rep., No.73) was that there
would be long-term benefits for both roundfish and flatfish by
increasing the minimum mesh size to at least 90 mm in both the North
Sea and West of Scotland. Apparently, doubts were expressed concerning
the applicability of this recommendation to the West of Scotland

as some of the parameters used in the mesh assessments for that area
had been derived from experiments in the North Sea. There are still
very few results of selectivity experiments reported for the West

of Scotland area, and the Group had no alternative but to continue

to use gelection factors derived from North Sea experiments. Indeed,
because of the variable nature of selectivity results, it would take
a very large number of experiments in the West of Scotland area to
demonstrate that selection factors in that area were significantly
different from those determined for the North Sea. A comparison of
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mean weight at age in human consumption landings in recent years
indicates, if anything, that growth rates for West of Scotland haddock
and whiting (the most critical roundfish species) were slightly

faster than those in the North Sea. This would imply that the benefit
likely to result from a mesh increase in West of Scotland would be
greater than for the North Sea.

New assessments have been made for cod, haddock and whiting for the West
of Scotland area using yield per recruit calculations. ¥ at age arrays
were averaged for the years 1975-80 to represent the exploitation
patterns for the mesh size prior to 1981 and amended exploitation
patterns were calculated to represent the exploitation pattern
corresponding to a 90 mm mesh size, These and other data used are

given in Table 18.1 to 18.4. Selection factors are those determined
for the North Sea as used in earlier assessments made by the Working
Group (ICES, C.M.1974/F:36).

Results of the assessments are given in Tables 18.2-18.4. The
differences in the yields per recruit for the two exploitation patterns
indicate the long-term change to be expected from the introduction of
a 90 mm mesh size. For cod, the effects are insignificant over the
range of fishing mortalities studied. For haddock, there will be

small long-term gains except at low levels of fishing mortality. At
present levels of F, a gain of 1% would be expected. For whiting,
long-term gains are produced at levels of fishing mortality greater
than 60% of the present F. At present levels of ¥, a gain of about

2% would be expected.

These assessments are based on data for Division VIa only as no
adequate data were available for Division VIb stocks. No account was
taken of discards. Discarding is known to occur but no adequate
data are yet available. As a consequence of omitting discards, long- |
term gaing will tend to be underestimated. |

EFFECTS OF AN INCREASE OF MINIMUM MESH SIZE TO 80 mm IN THE ENGLISH

CHANNEL (DIVISIONS VIId,e)

The present minimum mesh size in Divisions VIId,e is 75 mm. The most
recent mesh assessments for cod and whiting were made at the 1978
meeting of the Working Group (ICBS, C.M.1978/G:7), and since then
independent assessments have been made for whiting by French scientists
(unpubl.). For both cod and whiting in Divisions VIId,e, the avail-
able data for mesh assessments are very poor. There is still some
uncertainty about the levels of fishing mortality. It is not known
with any certainty what are the actual mesh sizes in use. Nor is it
known to what extent discarding takes place and no allowance can be
made for this. Very few selection experiments have been carried out |
in the area.

The recent French whiting assessments used the Gulland method but were
based on length compositions of French landings only, but the results i
were not inconsistent with the results obtained at the 1978 Working !
Group meeting. In both cases it was assumed that the mesh size in use
by the French fleet was in the range 50-60 mm., For the change from
this mesh size to 80 mm for whiting, immediate losses of about 45%
were predicted for the French fleet and approximately 20% for the
England and Wales fleet, for which a current mesh size of 70 mm was
assumed. The long~term changes were estimated by the 1978 Working
Group to be gains in the range 8-12%, but to be losses of 3—8% by the
French scientists.
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For cod, the only previous assessment is that made by the 1978
Working Group which indicated immediate losses of 0-3% and long-term
gains of 0-4%.

In view of the quality of the data available, the present Working
Group is unable to improve on the earlier assessments. However, as
the present legal minimum mesh size ig now 75 mm for any fleet

using gear with that mesh size, a further change from that size to

80 mm to bring the English Channel into line with the North Sea would
be expected to have a minimal effect in the long term.

SPECIES COMPOSITION OF BY-CATCHES IN THE NORTH SEA FISHERIES FOR

Pandalus borealis

'
'

The only data on the subject available at the Working Group

meeting were the results of research surveys by the Federal Republic

of Germany carried out in 1965 using a chartered commercial

fishing cutter of 22.1 m length with a 200 HP engine. Fishing took
place on the Fladen Ground (416 hours) and in the Farne Deeps (431
hours). Trawls designed for Pandalus fishing were used. The results
of these surveys were reported in ICES C.M.1966/M:2 and are summarised
here. It is not known whether the research survey catch compositions
are the same as those which would be taken in the commercial fisheries.

Tables 20.1 and 20.2 give the weights of the main species in the
catches on the two grounds. Of the by-catch species, haddock was the
most abundant on the Fladen Ground. In 1965 the extremely abundant
1962 year class of haddock was present in the stock as three year old
fish and consequently haddock by-catches may have been greater than in
an average year. In the Farne Deeps, whiting accounted for over 60%
of the catch (by weight). It was noted that the whiting by-catch
was reduced during dark nights when the fish migrated vertically away
from the bottom. Age or length compositions of the by-catch species
were not reported, but Table 20.3 shows the numbers for each species
which were undersized in catches from the Fladen Ground (using the
minimum landing sizes which were applicable in 1966).

In_view of the limited amount of data, and in the absence of any
data from actual commercial fisheries, the Working Group considers
that it would be premature to make any recommendation on appropriate
by-catch limits.
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Table 3.1 North Sea. COD. Numbers ('000) and weight (tomnes) in each category.

Human consumption Discards Total
Year Number Weight Number Weight Tumber Weight
1963 56 494 107 936 5 659 1 708 62 153 109 644
1964 51 729 115 435 6 571 1 857 58 300 117 292
1965 .94 350 172 619 - 19 798 5 204 114 148 177 822
1966 115 025 211 937 22 578 6 010 137 602 217 947
1967 124 780 242 108 15 724 4 481 140 504 244 887
1968 146 040 277 062 6 371 1 2 150 152 411 279 212
1969 76 285 193 612 7 442 2 027 83 727 195 639
1970 124 516 218 763 63 759 11 002 188 274 229 765 f'o
1971 226 092 314 544 53 707 13 374 279 800 327 918 ?
1972 243 479 341 051 21 573 8 831 265 052 349 882
1973 125 132 227 787 46 620 8 196 171 752 235 983
1974 102 365 202 269 4 588 950 106 953 203 219
1975 109 864 184 974 35 390 6 045 145 253 191 019
1976 128 537 209 914 8 201 2 050 136 737 211 964
1977 140 359 181 121 99 474 16 573 239 833 197 694
1978 212 731 260 890 100 787 27 874 313 517 288 764
1979 164 997 235 083 223 936 64 014 388 933 299 097
1980% 204 950 258 041 164 373 38 714 369 323 296 755

® Preliminary



Table 3.2 North Sea. HADDOCK. Numbers ('000) and weight (tonnes) in each category.

Year Industrial Human consumption Discards Total

Number Weight Number Weight Number Weight Number Weight
1960 142 566 12 200 208 754 T5 242 95 831 28 214 447 151 115 656
1961 982 785 11 100 189 764 74 862 375 598 113 652 1 548 147 199 614
1962 285 825 11 200 148 967 58 677 1 277 053 344 164 1 711 845 414 041
1963 255 844 13 700 180 624 68 364 427 549 124 189 864 017 206 253
1964 598 839 88 600 351 423 130 509 952 964 340 889 1 903 226 559 998
1965 1 092 757 74 600 369 998 161 613 256 110 121 256 1 718 865 357 469
1966 2 232 097 46 700 406 398 225 760 97 394 40 490 2 735 889 312 950
1967 699 516 20 700 272 201 147 391 624 196 190 103 1 595 913% 348 194
1968 557 995 34 200 220 9717 105 440 3 219 382 189 477 3 998 354 929 117
1969 1 889 660 338 353 909 208 330 897 843 594 294 769 3 642 462 964 019
1970 1 621 762 179 729 244 162 524 622 268 520 109 671 3 134 443 814 022
971 913 516 31 546 473 067 235 358 448 626 152 521 1 835 209 419 425
1972 531 114 29 585 427 890 192 901 758 476 240 208 1 717 479 462 694
1973 170 411 11 267 449 107 178 610 280 278 97 222 899 796 287 099
1974 936 217 4T 777 357 013 149 617 1859 138 110 295 3 152 368 307 689
1975 734 411 41 380 362 239 146 616 1 392 274 213 057 2 488 924 401 053
1976 446 768 48 204 397 744 165 624 610 964 121 060 1 455 476 334 888
1977 350 522 34 993 319 992 137 372 239 493 47 588 910 007 219 953
1978 425 715 9 659 192 022 85 981 408 642 75 164 1 026 378 170 804
1979 1 099 865 17 414 190 414 83 249 273 872 39 972 1 564 151 140 635
1980% 768 668 25 154 213 217 96 271 444 474 76 669 1 426 359 190 094

* Preliminary
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Table 3.3 North Sea. WHITING. Numbers ('000) and weight (tonnes) in each category.

Year Industrial Human consumption Discards Total

Number Weight Number Weight Number Weight Number Weight
1960 141 182 11 639 190 514 47 566 279 858 284 337 1 611 554 343 542
1961 271 886 16 177 289 707 67 828 2 440 874 511 407 3 002 467 595 412
1962 112 954 8 347 222 274 55 952 887 061 181 316 1 222 289 245 615
1963 499 846 45 431 214 478 58 205 100 144 424 640 2 814 469 528 276
1964 393 795 28 124 220 684 60 064 675 890 142 978 1 290 369 231 166
1965 182 172 22 259 313 057 85 978 958 285 195 272 1 453 514 303 509
1966 431 634 51 176 351 954 105 229 132 303 218 402 1 915 891 374 807
1967 280 276 22 840 245 395 68 215 899 471 179 479 1425141 270 534
1968 592 394 57 506 298 807 88 281 691 148 154 799 1 582 350 300 586
1969 1 980 444 152 364 203 642 57 149 199 725 228 616 3 383 810 438 129
1970 1 855 954 114 504 271 812 79 274 774 593 177 784 2 902 359 371 562
1971 1477 350 71 699 185 689 58 005 453 796 103 703 2 116 835 233 407
1972 1 351 090 61 166 178 908 59 868 800 272 170 360 2 330 271 291 394
1973 1 273 006 89 614 254 405 66 479 936 169 208 647 2 443 580 364 740
1974 | 1 841 153 130 293 254 115 74 561 607 256 146 412 2 702 524 351 266
1975 1 019 586 86 376 251 759 78 722 589 072 125 491 1 860 416 290 589
1976 1 395 219 149 759 243 202 T4 231 538 245 121 961 2 176 765 345 951
1977 1 657 166 106 104 267 023 T4 374 599 989 114 157 2 524 178 294 635
1978 1163 125 55 274 322 832 88 475 238 946 35 024 1 724 903 178 773
1979 887 889 59 021 351 613 99 321 636 630 76 605 1876 132 239 947
19803£ 644 159 45 T47 291 432 86 422 369 834 56 537 1 305 425 188 706

* Preliminary
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Table 6.1 Nominal catch (in tonnes) of COD in Sub-area IV, 1971-80 (data .or 1971-79 as officially

reported to ICES).

Country 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980x)
Belgium 19 334 21 133 11 741 10 253 7 566 7 483 10 346 | 17 473 12 576 6 224
Denmark 68 179 72 520 47 950 54 207 46 344 53 277 42 582 | 41 858 48 509 53 848
Faroe Islands 123 284 803 416 732 448 260 56 113 -
France 24 769 24 038 13 247 7 275 8 667 8 079 7 511 | 11 944 | 12 559 10 713
German Dem.Rep.a) 18 122 343 132 223 69 21 75 84 63
Germany ,Fed.Rep. 46 647 49 431 21 410 17 089 16 457 24 445 22 663 37 040 20 411 26 173
Iceland 1 - - + - - - - - -
Ireland - - - - - 98 136 174 1 -
Netherlands 46 614 47 634 25 758 24 029 23 263 21 835 29 903 | 48 817 34 752 42 662
Norwayb) 7 732 4 377 3 692 1 360 1528 1877 1 449 2 747 3 575 4 279
Poland 178 189 1 551 4 750 2 991 2 961 381 115 142 28
Spain - 91 90 80 63 14 - - - -
Sweden 3 060 2 887 2 534 2 071 900 597 36 Y 298 293
UK(Engl.&Wales) | 55 525 | 62 503 | 47 327 | 39 857 | 33 615 | 46 475 | 35 424 | 59 127 | 54 923 | 49 948
UE(Scotland) 57 229 | 55 190 | 48 844 | 39 887 | 37 308 | 39 597 | 34 406 | 41 984 | 42 €11 | 44 713
USSR 5 153 774 2 497 2 667 6 796 6 187 - 17 17 -
Total IV 314 562 | 341 173 |227 787 |204 073 | 186 453 |213 442 | 185 118 [261 427 |230 771 | 238 944
Total IVa 61 368 74 768 62 878 65 188 58 343 68 352 55 623 | 43 357 41 118
Total IVb 184 957 |[215 160 |1%4 953 |114 087 | 107 227 | 126 218 |100 191 {164 388 | 147 313
Total IVe 68 237 51 245 29 956 24 798 20 883 18 872 29 304 | 53 682 42 340

WG Total catch®) 327 918 | 349 882 |[235 983 |203 219 | 191 019 | 211 964 | 197 694 |288 764 | 299 097 |296 755

Provisional figures.

1971-72 incl. IIla.

FPigures from Norway do not include cod caught in Rec. 2
Include discards.

d4) Included in IIIa.

O oo K

fisheries.
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Table 6.2 North Sea COD.

- 24 -

Estimates of recruitment

at age 1.
Year IYFS VPA number x 10'6
class indexl)
North Sea West of Scotland

(1v) (via)
1964 16.0 212 -
1965 20.2 257 -
1966 28.5 240 4.9
1967 54 97 6.4
1968 6.5 104 2.9
1969 73.8 469 5.2
1970 997 493 8.8
1971 4.1 84 4.4
1972 S 37T 205 6.9
1973 14.6 135 8.3
1974 95.7 267 12.9
1975 8.8 117 T3
1976 40.% 575 11.2
1977 14.4 300 10.2
1978 9.8 466 17.1
1979 26.3 7522) 7.72)
1980 17.2 - -

1)
2)

Unadjusted arithmetic mean numbexr
per hour per statistical rectangle.

Estimated from commercial fishery

cpue data.
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Table 6.3 North Sea COD (Sub-area IV).

1905

31792
52316
17001
8755
2277
910
625
283
48

/2

2

6

114147

1974

18549
56147
107016
14869
4392
920
417
373
318
75
149
30

116955

1966

35971
59860
29470
0o/b
3421
1134
458
360
123
60

60

11

137602

1975

64717
490U29
18232
4220
6484
1732
307
149
180
80

43

10

145253

1967

21861
69921
30908
11215
3211
1910
902
350
179
35

3

8

140503

1970

11920
¥5002
17584
0608
158y
2439
770
98

49

49

15

14

136/73¢

1968

9035
8268U
40074
12093

5922

1266

732
302
170
108
2u
8

152410

1977

158475
49547
25082

4307
2196
675
926
307
2253
2U

8

73

259835

Input catch in numbers ('000) for VPA.

1969

7400
24602
30305
13021

4365

2786

572
410
146
40U
6y
13

85729

1978

62378
223475
14398
8469
2834
961
371
364
131
32

17

21

315501

197U

113949
35169
17431
12319

6140
1739
977
202
199
1006
28
17

188276

1979

245198
112368
41450
3590
3061
660
342
113
12¢

34

3

15

406967

1971

8U 551
165281
16012
65357
6473
2046
876
442
2246
(2

6

22

279840

1980

226098
100881
29501
9648
1481
1u33
384
160

08

45

17

8

369524

1972

7331
196498
47313
5460
2608
3104
1628
6C3
380
110

7

9

265051

1973

6y507
31054
52670
13567
2058
1095
1043
471
69

58

75

86

171753

_.ga...
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Table 6.4 North Sea COD (Sub-area IV).

1965

0.400
0.933
2.283
4.512
7.274
9.496
11.904
12.040
12.989
14.428
12.640
17.424

1972

0.386
0.300
2.084
3.960
6.045
R8.241
9.771
10.214
11.869
12.508
14.284
13.918

Mean weight (kg) at age in the catch.

1966

0.398
0.958
2.393
4.181
6.979
9.467
11.616
11.828
13.826
14.652
15.025
17.129

1973

0.302
0.853
1.909
3.758
5.521
7.403
8.979
9.771
11.0U87
12.273
12.846
12.868

1967

0.388
0.949
2.222
4.261
6.451
9.073
11.244
11.687
12.858
13.485
15.818
16.260

1974

0.504
1.032
2.213
4.152
6.242
8.341
9.878
10.762
12.226
12.413
13.629
14.065

1968

0.470
0.961
2.243
4.154
5.445
8.169
8.425
10.312
11.108
12.752
12.125
8.937

1975

0.373
0.871
2.310
4.162
6.282
8.434
9.801
10.320
11.933
12.671
13.641
15.072

1909

0.309
0.8069
2.151
3.817
5.755
6.763
9.359
9.814
10.499
12.768
11.534
11.671

1976

0.373
1.000
2.372
4.328
6.372
8.560
10.078
11.017
12.690
13.912
14.452
14.646

1970

0.377
0.930
2.049
4.053
6.210
8.063
10.110
10.263
12.080
12.789
14.663
14.600

1977

0.306
0.905
2.091
4.412
6.639
8.750
9.980

10.897

12.018

12.830

13.814

14.251

1971

0.386
0.894
2.198
4.268
6.552
8.681
10.417
11.256
12.915
13.176
15.743
15.254

19¢%8

0.369
0. 744
1.919
4.150
6.425
8.615
9.578
10.787
12.153
12.560
13.830
13.594

1979

0.302
0.836
2.369
4,475
6.678
8.657
10.672
11.460
13.017
13.849
15.849
8.732

1980

0.316
0.947
1.930
4 477
6.223
9.082
9.609
11.715
12.567
14.051
16.152
11.986

...93...
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Table 6.5 North Sea COD (Sub-area IV).
Fishing mortalities from VPA (M = 0.2).

1965

0.18
0.52
0.64
0.62
0.42
0.44
0.41
0.70
0.47
0.39
0.65
0.65

N.54

1974

0.16
0.87
0.71
0.70
0.70
0.61
0.75
0.77
1.16
0.52
0.65
0.65

0.71

1960

0.17
U. 60
.62
0.56
0.53
0.39
U.42
0.45
0.77
2.16
0.65
0.65

0.49

1975

0.31
0.84
u.79
0.68
0.77
0.67
0.55
D.67
1.74
1.12
0.65
0.65

1967

u.11
0.56
V.72
0.52
0.58
0. 606
U.61
0.66
0.42
0.52
U.65
U.65

U.62

1976

0.12
1.04
0.86
u.7/¢
U.60
0.75
0.72
0.2¢
0.49
1.22
0.65
U.65

1968

0. 11
0.7
V.74
U.71
.57
0.48
U557
D.42
U.81
0.48
.65
.65

U.58

1977

0.36
1.00
u. 77
0.53
0.64
0.56
0.74
0.72
1.72
0. 38
0.65
U.65

1969

u.08
U.48
U.63
u.58
U.61
0.58
U.41
U.74
U.s7
U.45
U.65
U.65

1970

0. 31
0.07
0.75
0.57
.60
0.53
0.41
0.25
1.04
0.50
0.65
0.65

0.52

1971

0.20
1.01
0.80
U.72
0.68
0.56
U.56
0.33
0.48
1.00
0.05
0.05

0.61

1975-1980

U.38
1.06
0.87
0.68
0.69
0.60
0.62
0.56
0.90
0.89
0.63
0.63

1973

U.46
u.79
u.90
u.82
Uu.61
u.76
U.80
u.61
u.27
U.14
0.65
U.65

- J =



Table 6.6 North Sea COD (Sub-area IV).
Stock size in numbers ('000) and biomasses (tonnes) from VPA.

-
Qeo~NCWVD™WN-

11
12+

_ TOTAL
. ._Total Biomass.
Spawn.St.Biomass

OO NOVTES WN -2

TOTAL

-.AiétélABiQE@Ss_
Spawn.St.Biomass

1965

212367
141997
39448
200601
7243
2788
2025
613
141
246

5

14

427488

516771
299341

1974

135041
105301
23034
32341
9537
2200
859
57
501
202
340

69
310183

470742
294011

1966

257275
145237
69398
17047
903y
3888
1467
1097
249

72

137

25

504931

615771
374238

1975

267290
93851
36208

9291
13200
3886
979
332
287
129
98

23

425573
439201
25775¢

1967

239829
178234
65366
30469
(985
4338
2165
790
576

94

4

18

529868

67uT775
408577

1970

116910
16067¢
33155
13389
3837
5023
1034
464
138

75

34

32

335369
433669
229384

1968

96601
176642
83344
25928
14901
3663
1845
966
334
311
46

18

404598

654741
439592

1977

575004
84972
46637
11483

5068
1720
1936
651
292
69
18
167

728017

483166
230515

1969

103846
7U943
U808
32475
10431

6900
1864
855
520
122
158
30

298952
513666
419928

1978

299816
328475
25538
17596
5544
2191
834
59
259

43

39

48
681112

551948
196931

197U

468973
78346
36033
30881
14938

4636
315¢
1013
334
295
64
39

638709

630424
380759

1979

465949
189363
71330
8102
6849
1970
935
327
296

95

7

34

745258
586367
287342

1971 1972
493545 83750
281558 331390

32726 83663
13948 11985
14260 5583

6738 5893

2239 3148

1708 1049

648 1001

G7 330

1466 16

50 21
847463 527829
78uU782 659566
338638 362127

1980 1981
751675 %kkk sk kkkhk
163053 412528

55226 43995
21501 18943

3420 9033

2813 1477

1u21 1427

459 492

167 233

129 76

47 65

22 35
999653
662563
270623

S1973

204717
61957
96769
20418

4936
2243
2060
1127
323
479
171
196

401396

486233
371559

1963-1977

235603
138956
52363
19968
8959
4074
1811
846
385
170

83

47

- gg -
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Table 6.7 North Sea COD.
Bquilibrium yield ('000 tonnes) for average

recruitment.
FH.C./FH.C.ae FIND/FINDx Egﬁzsmption Discards Indg;frlal SSBa)
landings catch

0 1 0 0 - 5 704
o2 1 316 3.9 - 2 424
o3 1 325 545 - 1 653
4 1 307 7.1 - 1 156
5 1 282 845 - 828
.6 1 256 9.9 - 606
o7 1 232 11.0 - 452
.8 1 211 12.2 - 342
<9 1 192 13.2 - 263
1.0 1 177 14.3 - 205
1.5 1 127 18.4 - 68
2.0 1 102 21.4 - 26

a) Spawning stock biomass ('OOO tonnes), age groups 3 and older.

FH com = F for human consumption catch relative to that
e in the reference period 1975-80.
FINDx = the equivalent for the industrial fishery.

Average recruitment at age 1 = 235.6 x 106 (year classes 1962-76).




Table 6.8 North Sea COD. Input data for catch predictions.

-3 Human Human -3 -3 a)
Etock N x 10 constmp. consuhp, N x 10 H.C. H.C. IN;IOtr mi. | tna.| Tosa1 Reference F Fss
Age W (xg) H.C. lendings landings | landings | Discards disc. disc. bn ust h i .. DFa
1980 W (k) 1980 W(kg) | F Toao 0 | ¥ | F | yggp | E:C- |Propor. Industr.
. 9 9 catch not catch
F discarded b
0
1 329 66 854 549 118 159 244 231 282 <40 .38 W32
2 619 95 752 <953 1.054 5 129 376 .056 1.11 1.06 .88
3 2.08 29 501 2.10 .87 «87 .88 <99
4 4.36 9 648 4.36 .67 .67 .68 1
5 6.44 1 481 6.44 .64 .64 .69 1
6 8.79 1 033 8.79 .50 .50 .60 1
7 9.95 384 9.95 .53 <53 -63 1
8 11.30 160 11.30 .48 .48 .56 1
9 12.60 68 12.60 59 59 <90 1
10 13.50 45 13.50 .48 .48 .89 1
11 14.50 17 14.50 .50 «50 <65 1
12 16.0 7 16.0 .50 <50 .65 1
Weight
(tonnes) - 258 041 - 38 714 - - - - - -

Recruitment at age 1 (N x 10'5): 1980: 751 675. Age at first maturity = 3
) 1981: 255 6000) 5 <ok

1982: 235 600P x = 0-67

M = 0.2

a) Average 1975-80
b) Average for year classes 1962-76

- 0§ -
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Table 6.9 North Sea COD.
Results of catch predictions ('000 tonnes).
Option 1 (TAC of 190 000 tonnes in 1981 adhered to).

1980 Total biomass s 625
SSB : 276
Human congumption landings: 258 (TACBO = 200)
Discards : 39
Industrial by-catch H 0
Total catch H 297
1981 T /F, : 04453 (53_8 = 0.29)
Total biomass : 603
SSB H 270
Human consumptioﬁ landings: 190
Discards : 11
Industrial by-catch : 0
Total catch H 201
1982  Total biomass : 878
SSB s 699
Human
Fop/Fgq consumption Indugtrial | Total SSB
landings Discards by-catch catch 1983
O 0 0 - 0 1 320
2 54.8 1.7 - 56.5 1 224
5 130.0 4.0 - 134.0 . 1 093
1.0 238.8 7.6 . - 24644 905 |
1.5 330.0 10.8 - 340.8 750 i
2.0 406.6 13.6 - 420.2 623

SSB = spawning stock biomass (age groups = 3) at the
beginning of the year.
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Table 6,10 North Sea COD.
Results of catch predictions ('000 tonnes).
Option 2 (F in 1981 equal to that in the
reference period 1975-80).

1980 Total biomass : 625
SSB : 276
Human consumption landings: 258 (TAC8O = 200)
Discards s 39
Industrial by-catch H
Total catch s 297
1981 Fg, /T, : 1,00 (F_ = 0.67)
Total biomass : 603
SSB : 270
Human consumption landings: 350
Discards t 22
Industrial by-catch ¢ -
Total catch s 372
1982 Total biomass : 569
S5B s 410
- Human
F82/F81 consumption ] Industrial Total SSB
landings Discards by=-catch catch 1983
0 0 0 - 0 824
o2 76.5 3.5 - 80.0 691
.5 170.2 8.1 - 178.2 532
1.0 28%.6 14.3 - 297.9 344
1.5 360,.2 19.1 - 379.3 224
2.0 412.4 23.0 - 43544 147

SSB = spawning stock biomass at the beginning of the year.




Table 7.1 Nominal catch (in tonnes) of COD in Division VIa, 1971 -80.
(Data for 1971-79 as officially reported to ICES)

Country 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980x)
Belgium 41 39 75 174 49 71 - - 4 22
Denmark - - - - 7 - - - - 27
Faroe Islands - - 7 13 3 39 43 - 40 -
France 054 2 360 3 445 3 678 3 546 5 611 3 58314 499 4 590 5 523
German Dem.Rep. - - - - 2 - - - - -
Germany,Ped.Rep.of 46 3 15 6 12 1 3 31 40 4
Iceland + - - - - - - - - -
Ireland 888 686 583 883 1 141 1 341 984 | 1 214 2 237 2 315
Netherlands 10 21 4 5 5 11 5 3 20 -
Norway - - 13 14 17 22 29 40 32 30
Poland 154 491 184 175 68 18 - - - -
Spain - 102 208 137 180 15 202) 1088)| - -
UK(England+Wales) | 2 414 3 371 2 074 2 467 2 217 2 742 2 434 2 082 2 348 2 302
UE(Scotland) 5 732 7 018 5 645 6 084 5 806 7 475 5 51315 539 6 929 7 569
TK (N.Ireland) 2 2 3 3 3 13 5 5 2 2
USSR 325 606 7 13 107 46 - - - -
Total VIa 10 666 | 14 699 | 12 263 13 652 13 163 |17 405 |12 61913 521 |16 078 |17 794
WG total catchb) 14 247 |16 242 |17 791

x) Provisional
a) Includes VIb
b) Includes discards

_gg_



Table 7.2 COD in Division Vla.

+ NV

co

TOTAL

+~NOWVPEUWN=

oo

TOTAL

Input catch in numbers ('000) for VPA.

1967

101
1004
1427

141

140

104

21
12

2950

1976

1988
4753
1362
585
255
185
58
18

9204

1968

222
859
1862
1296
112
121
72
18

4562

1969

84
980
97U

1519
624
104

84

4424

1978

080
1792
1035

728

289

96
49
30

4699

1970

92
272
944
457
356
133

24

39

2317

1979

846
1500
2150

666

340

140

38

5714

1971

335
884
523
709
220
185

36

2960

1980

1094
3127
2003
797
190
78
29
14U

7328

1972

220
2264
1068

483

405

91
72
47

4650

1974

r2v
1841
752
874
235
53
52
22

4556

_Vg_
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Table 7.3

1967

0.606
1.572
2.988
5.052
6.573
7.966
8.807
9.664

1976

0.606
1.372
2.988
5.052
6.573
7.966
8.807
9.6064

1968

0.606
1.372
2.988
5.052
6.573
7.966
8.807
9.0664

1977

0.606
1.372
2.988
5.052
6.573
7.966
8.807
9.664

COD in Division VIa.
Mean weight (kg) at age in the catch.

1969

0.606
1.372
2.988
5.052
6.575
7.9606
8.807
9.064

1978

D.606
1.372
2.988
5.052
6.573
7.966
8.807
9.664

1970

U.606
1.372
2.988
5.052
6.573%
7.9066
8.807
9.664

1979

u.721
1.412
2.858
4.902
6.689
7.824
9.150
10.039

1971

U.606
1.372
2.9838
5.052
6.573
7.966
8.80¢
9.664

1980

0.661
1.427
2.887
5.397
7.647
8.872
9.723
10.364

1972

0.606
1.372
2.988
5.052
6.573
7.966
8.807
9.664

1973

0.0U6
1.372
2.988
5.052
6.573
7.966
8.8U7
9.664

1974

U.606
1.372
2.988
5.052
6.573
7.966
8.807
9.664

1975

0.606
1.372
2.988
5.052
6.573
7.966
8.807
9.664

..gg-



Table 7.4

1
2
3
4
5
6
7
8+
FC 3= 4),U
1
2
3
4
5
6
7
8+
FO 3- 4),u

1967

0.02
0.16
0.39
0.32
0.30
0.47
0.70
0.70

1976

0.35
0.79
0.062
0.71
0.71
0.94
0.70
0.70

1977

.12
0.37
U.63
0.61
0.75
0.52
g.70
0.70

COD in Division VIa.
Fishing mortalities from VPA (M = 0.2).

1969

u.03
0.24
U.58
U.94
1.00
1.02
0.70
0.70

U.76

1978

G.08
0.28
.64
0.73
u.70
v.7¢
u.70
0.70

1970

0.02
0.174
U.39
g.60
0.59
0.59
0.70
0.70

1979

v.06
0.24
U.62
1.21
U.96
0.90
0.70
0.706

0.92

1971

U.04
0.26
U. 44
U.57

U. 66

U.r2
0.70
u.70

1980

0.17
0.30
U.58
0.50
1.70
u. 60
U.47
U.47

19/5-1980

Q.15
0.41
0.62
0.73
0.89
0.68
0.66
0.66

0.02
U.18
0.49
0.063
0.91
0.82
0.rs0
0.70

0.56

1974

0.10
U.46
0.44
0.75
0.67
1.09
0.70
0.70



Table 7.5
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TOTAL
fTotél Biomass
Sp.Stock Biomass
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co

TOTAL
Total Biomass
Spawn.St. Biomass

COD in Division VIa.

Stock size in numbers ('000) and biomasses (tonnes) from VPA.

1967

4861
7638
4893
568
587
304
45
26

18924

37850
24424

1976

7319
9450
3211
1254
545
331
126
39

22274

41029
23628

1968

6356
3889
5349
2725
338
355
156
39

19208

45739
36551

1977

11243
4207
3499
1411

505
218
106

28

21218

36431
23845

1969

2855
5004
2412
2711
1075
176
182
115

14529

40677
32082

1978

10182
8142
2383
15206

627
195
1006

65

23227

39409
22067«

1970

5226
2261
3210
1107
868
325
52
84

13134

31022
24752

1979

17111
7723
5055
1026

600
256
74
82

31926

50230
26988

1971 1972
8762 4368
4196 6871
1606 2640
1781 846
497 823
392 210
147 156
78 102
17460 1601Z
33306 33685
22239 21610
1980 1981
7699k kkkkhnk
13245 5318
4974 8034
2216 2280
250 1101
189 37
85 85
29 58

2% 687

55022

31032

1973

6899
3378
3596
1206
203
313
91
102

15848
3106060
22845

1967-1977

7195
5324
3235
1512
611
266
109
04

1974

8323
5511
2311
1805
524
87
113
48

18721

34218
21614

1975

12930
6159
2861
1218

698
219
24
41

24150
37930
21645

_.Lg_
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Table 7.6 COD in Division VIa.
Input data for catch predictions.

- )
Age gaidiggz Lan%lngs il Referencea)
1980 (ke) 1980 L
1 1 094 .663 17 .15
2 3 127 1.40 .30 41
3 2 003 2.91 .58 62
4 797 5.12 .50 .73
5 190 6.97 1.70 .90
6 .78 8.22 .60 .68
7 29 9.23 47 .70
8+ 10 10.00 AT .70
Weight
landed 17 791 - - _
(tonnes)
Year class strengths (N x 10_3) at age 1: 1980: T 700

Age at first maturity

F_ = 0.68
M = 0.2

a) Average 1975-80.

b) Average recruitment for year classes 1966-76.

c) Average values for the period 1978-80.

3

1981: 7 200P

1982: 7 200

}
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Table 7.7 COD in Division VIa.
Results of catch predictions ('OOO tonnes).
Option 1 (TAC of 9 500 tonmes in 1981 adhered to.
Exploitation pattern as in the reference period

1975-80).
1980 Total biomass : 53.8
SSB : 30.2
Human consumption landings: 17.8
1961 *5'81/3‘13E : 0.34 (F3_4= 0.23)(TACg; = 9.5)
Total biomass : 56.8
SSB ¢ 44.2
Human consumption landings: 9.5
1982 Total biomass t 68.3
SSB : 54.8
_ /_ Human
F, /F congumption SSB
62778l landings 1983
0 0 5.7
.2 2.6 72.4
.5 6.4 67.8
1.0 12,1 60.7
1.5 17.2 54.3
2.0 21.7 48.7

SSB = spawning stock biomass (age group Z3) at the beginning of the year.




Table 7.8

- 40 -

Cod in Division VIa.

Results of catch predictions ('000 tonnes).
Option 2 (F in 1981 equal to that in the
reference period 1975-80. Exploitation
pattern as in the reference period 1975—80).

Total Biomass
SSB

: 53.8
30,2

Human consumption landings: 17.8

1981 Fo /T, : 1.0 (F, =0.68)
Total biomass : 56.8
SSB t 44.2
Human consumption landings: 23.3
1982 Total biomass : 49.0
SSB : 36.3
F82/F 81 Iigﬁ:gmption SSB

landings 1983

0 0 54.2

.2 5.2 47.6

o5 11.7 39.4

1.0 20.2 28.8

1.5 26.3 21.1

2,0 30.8 15.6

SSB = ppawning stock biomass

at the beginning of the year.



Table 8,1 Nominal catch (in tonnes) of COD in Division VIb, 1971-80.
(Data for 1971-79 as officially reported to ICES)

Country 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
Belgium - - - - 1 - - - - -
Faroe Islands - - - 5 3 22 40 10 92 75
France - 1 659 320 1 128 4 4 3 1 2 -
Germany ,Fed .Rep.of - - - - - - - - 111 135
Ireland - - - - - - - 3 - -
Norway - - - 3 - 8 3 69 138 75
Poland - - 8 - - - - - - -
Spain - - - - - - ...a) ...a) - -
UK(Bngland+Wales) 37 32 1 - 28 77 89 285 129 1
TK(Scotland) 57 175 128 39 98 61 33 384 198 370
USSR - 701 26 - 110 |1 398 - - - -
Total VIb 94 2 567 483 1175 243 1571 168 752 528 656

x) Provisional
a) Included in VIa

_It_




Table 9.1 Nominal catch (in tonnes) of COD in Divisions VIId and VIIe, 1971-80.

(Data for 1971-79 as officially reported to ICES)

Country 1971 1972 1973 1974 1975 1976 1977 1978 1979 1930x)
Belgium 213 124 93 67 59 65 53 435 699 -
Denmark - - - - 2718 | 1506 |1120 | 2160 | 2 052 655%)
France 4 544 2 658 1 425 3 099 2 143 1 646 5 185 8 044 4 848 3 798
Germany,Fed. + _ _ a B a _ _ . _
Rep.of
Netherlands 13 30 2 4 + 2 1 + - -
Poland - 7 13 6 - - - - - -
UE(Bngland+Wales) 662 717 499 260 159 142 581 654 485 363
UK(Scotland) - - - - - - - - + -
USSR - 8 45 - 3 4 - - - -
Total VIId,e 5 432 3 544 | 2 077 3436 | 5082 | 3365 | 6940 |11 2935 | 8 084 4 816

x) Provisional
a) Includes VIIb,c

"ZV"



Table 9.2 Nominal catch (in tonnes) of COD in Divisions VIIb,c and VIIg-k, 1971-80.
(Data for 1971-79 as officially reported to ICES)

Country 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980x)
Belgium 295 77 323 167 116 159 85 52 51 -
Denmark - - - - - - - - 18 ...b)
Faroe Islands - - 256 - - - - - - -
France 5 570 4 168 2 791 2 302 2 877 3 196 1972 2 192 2 918 - -
Repror 2 | - 1ol - - - 20 - 7
Ireland 347 352 568 283 474 506 315 323 552 -
Netherlands 81 22 14 9 54 46 291 279 - -
Norway - - - - 1 - + - - -
Poland 33 130 75 39 19 40 6 - 2 -
Spain - 137 301 232 588 1 140 51 11 - -
UK(Bngland+Wales) 13 56 60 26 73 44 33 28 33 82
TK(Scotland) - - - - - - - 2 1 12
USSR 24 139 10 72 134 203 - - - -

Total VIIb,c, g-k 6 365 5 081 4 399 3 130 4 336 5 234 2 753 2 890 3 575 101

x) Provisional
a) Catch in VIIg only
b) Included in VIIe

_QV_




Table 10.1 Nominal catch {in tonnes) of HADDOCK in Sub-area IV, 1981-80.
(Data for 1971-79 as officially reported to ICES)

Country 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980x)
Belgium 971 1601 2 285 1 137 2 209 2 166 2 293 1295 732 70
Denmark 31 043 | 34 858 | 13 118 | 44 342 | 32 930 | 46 899 | 20 069 8 093 8 248 | 12 250
Faroe Islands - 5 1198 435 267 183 385 12 7 -
France 8 738 7 814 4 695 4 020 4 646 5 500 6 914 5 122 7 208 6 758
German Dem.Rep.a) 3 90 22 8 A4 20 8 37 12 36
Germany,Fed.Rep.of 3 045 4 020 4 587 3 478 2 396 3 433 3 744 2 589 2 549 2 387
Iceland 1 - - - - - - - - -
Ireland - - - - - 31 53 101 - -
Netherlands 6 914 5 188 3 185 3 035 1 901 1 728 1 598 857 955 1 508
Norwayb) 1 063 1 146 454 324 331 367 374 609 968 1 103
Poland - 38 2 553 3 001 1 485 1155 485 62 106 59
Spain - - 101 210 - - - - - -
Sweden® 5 857 5 305 4 550 3 098 2 083 2 455 113 - 907 1 165
UK(England+Wales) 16 648 | 20 827 | 16 586 | 10 798 | 11 499 | 17 238 | 17 167 | 12 200 | 10 774 | 12 195
UK(Scotland) 121 539 | 96 197 | 88 132 | 71 679 | 64 686 | 80 576 | 89 465 | 58 406 | 54 119 | 63 727
USSR 62 %398 | 36 467 | 49 356 | 42 234 | 49 686 | 42 852 8 010 54 18 -
Total IV 258 220 | 213 556 |190 922 | 187 799 {174 163 | 204 603 [150 678 | 89 599 | 86 603 |[101 258
Total IVa 197 306 | 135 095 |126 662 | 122 977 [110 €48 {138 591 {116 577 | 57 886 | 51 741
Total IVb 58 270 | 75 %325 | 62 288 | 63 695 | 62 761 | 65 594 | 34 030 | 31 457 | 34 361
Total IVe 2 644 3 136 1 972 1 127 554 418 71 94 501
WG total caﬁcch‘ij 419 425 | 462 694 1287 099 | 307 689 | 401 053 | 334 888 [219 953 [170 804 (140 635 198 094

x) Provisional

a) 1971-72 includes IIIa
b) Figures from Norway do not include haddock caught in Rec.2 fisheries
¢) 1971-74 includes IIIa

d) Includes discards

—VV"'



- 45 =

Table 10.2 North Sea HADDOCK.
BEstimates of recruitment at age 1.
VPA numbers x 10'6

Year ;YFS 1)

class index v VIa
1964 325 3
1965 12 801 16
1966 62 2 153 40
1967 5 855 12 517 696
1968 81 453 14
1969 27 333 7
1970 873 2 211 83
1971 740 2 278 37
1972 187 517 18
1973 1 072 3 689 62
1974 1 168 3 791 181
1975 177 370 6
1976 162 568 11
1977 385 967 45
1978 480 1493 118
1979 896 ———————> 2 800 ———————» 100
1980 260 ———AI 800 ———-:———% 24

1) Unadjusted arithmetic mean number per hour

per statistical rectangle.
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Table 10.3 North Sea HADDOCK (Sub-area IV).

1965

644464
263857
11118
1547064
37376
4638
1960
450
147

90

40

1718864

1974

576696
2105535
103793
300590
51726
1828
1316
10583
237

22

40

31523066

Input catch in numbers ('000 ) for VPA.

1966

1659073
639524
15557
5478
404418
9920
1043
601
163

39

25

2735891

1975

44028
1487848
(17537
79252
138440
16608
953
599
2625
255

79

2488924

1967

2990605
1059053
5065U
4903
3559
175795
2427
214
216

57

33

1595912

1976

165770
138859
895525
209408
9609
30527
4786
187

67

682

55

1455475

1968

11066
3612334
506478
17979
1974
2503
45635
324

41

14

5

3998353

1977

107312
252457
1075359
391774
39531
3952
6000
1136
115

24

166

910006

1969

70826
15319
3253694
270963
(393
2395
2508
19134
199

23

14

3642461

19738

289636
448155
139219
28299
108810
8581
1181
1911
386
112

38

1026378

1970

872881
173168
22792¢
1796108
55706
1164
11388
253
5943
71

30

3134444

1979

950679
341001
192215
41146
8395
25834
3927
342
427
124

61

1564151

1y 71

323084
1013783
45517
47513
392553
10223
456
1v2
146
1577
167

1835211

1980

388025
641636
303058
68U76
12588
4528
7528
090
161
133
1064

1426327

1972

235453
820721
443587
38610
20372
154573
3503
187

33

27

412

1717478

1973

41089
197424
393013
217572

6090
4365
38711
1237
105
29
161

899796

_97_
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Table 10.4 North Sea HADDOCK (Sub-area IV).

1965

0.010
0.047
0.235
0.403
0.0669
0.845
1.194
1.173
1.482
1.706
2.244

1974

0.022
0.290
0.278
0.5¢7
N.570
0.892
0.896
N.953
1.512
2.301
2.507

Mean weight (kg) at age in the catch.

1966

0.010
0.08¢4
0.303
0.39¢
0.552
0.951
1.267
1.524
1.943
1.¢29
2.963

1975

0.u20
0.u92
U.233
0.318
1.403
0.651
1.245
1.124
1.093
1.724
2.219

1967

g. 01U
0.192
0.401
0.516
U.021
0.642
1.060
1.501
1.933
2.071
2.348

1970

U.012
u.121
u.228
0.399
0.50v
0.580
0.893
1.876
1.7406
1.235
2.330

1968

u.010
u.214
0.341
J.570
0.751
U.861
U.839
1.606
2.258
2.63Y
2.067

1977

u.nN1s
U.108
U.238
U.340
0.5%9¢
0.609
U.753
1.096
1.708
1.973
1.604

1969

0.010
0.041
0.250
U.433
0.829
0.895
1.034
1.094
2.047
3.037¢
3.284

1978

u.ugy
v.142
0.251
0.416
0.445
G.695
G.714
0.924
1.301
1.814
1.913

1970

u.010
0.043
0.267
0.381
0.759
0.879
1.194
1.360
1.437
2.535
3.961

1979

0.0u0Y
0.093
0.290
0.439
0.625
0.659
0.712
1.072
1.163
1.359
2.130

191

0.u10
U.164
0.305
0.401
0.522
0.890
1.271
1.535
1.350
1.2¢4
1.967

1980

0.012
0.085
0.281
0.467
0.719
U.871
U947
1.398
1.759
1.724
2.054

1972

U.023
0.221
U.338
0.423
0.524
U.608
1.002
1.361
2.246
2.006
1.654

1973

u.03s
0.743
0.332
0.416
0.670
0.651
0.726
1.044
1.302
2.784
1.726

_L17~
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Table 10.5 North Sea HADDOCK (Sub-area IV).
Fishing mortalities from VPA (M = 0.2).

1965

0.54
2.U2
0.39
.01
1.16
1.29
1.02
0.80
0.40
0.70
0.70

1974

0.13
0.97
0.62
0.83
0.98
0.02
0.89
1.70
0.33
0.70
g.70

0.79

1966

0.52
1.93
U. 66
U.34
U.?9
1.22
1.27
1.09
0.78
0.70
0.70

0.85

1975

0.10
U.56
1.13
T1.54
1.29
.00
0.78
1.58
0.95
9.70
0.70

1967

0.02
0.77
u.86
U.44
0.38
1.00
1.26
1.03
1.98
0.70
v.70

u.7v

1v70

u.23
U.53
U.80
1.30
u.7y
1.24
1.09
0.33
.77
0.70
v.70

1968

u.02
0.38
0.53
U.90
0.32
0.51
0.79
0.54
0.55
g.70
U.r0

Q.61

1977

0.14
0.060
1.05
1.05
1.12
0.92
u.8y
0.8¢0
0.35
0.70
0.70

1978

U.16
u.70
1.0U
G.92
1.00
u.&0
u.81
u.82
u.82
U.71
v.70

1970

U.3u
0.83
1.18
1.16
1.26
0.71
1.359
0.70
.94
0.70
0.70

1979

0.27
0.2y
0.7/
0.v6
0.80
0.70
1.15
0.58
0.43
0.70
0.70

1971

0.12
0.09
0.54
0.85
0.89
0.85
0.68
J.92
1.17
0.70
0.¢0

1980

0.33
0.29
U.45
0.69
0.v0
1.00
0.45
0.03
0.00
0.23
0.23

0.82

1975-19380

J.20
0.51
0.87
1.09
0.98
1.05
0.86
0.80
0.65
0.62
0.62

1973

u.01
u.54
U.48
1.15
U.81
U.96
1.10
u.78
1.08
0.70
u.70

U.90

"'QV_



Table 10.6 North Sea HADDOCK (Sub-area IV).
Stock size in numbers ('000) and biomasses (tonnes) from VPA.

F+FCO N WY =T

-
(]

TOTAL
Total Biomass
Spawn.St.Biomass

PN LR WN 2o

jury
[y
+

. ToTAL

Total Biomass
Spéﬁn.st. Biomass

1965

1683484
325286
37872
1812912
59038
6928
3323
891

353

195

87

3930308

823040
190917

1974

5265615
3689010
246197
579284
39820
4340
2422
17156
955

48

87¢

9394914

1547819
362162

1966

4444127
801332
35317
21028
809256
15201
1569
979
328
193

54

6129384
596559
484805

1975

501736
3791276
1148133

108757

206426

27555
1919
811
4656
552
171

5791993

771782
412950

1967

15017932
2152813
95444
15u13
12295
301912
3660
361

268

123

71

18199893

822366
252846

1976

876114
570452
1072375
303023
19179
46523
/814
721
13¢
1478
119

3398535
628002
572664

1908

505084
12516882
817900
335029
(895
o872
Y0948
849
106

30

1

14039604
3071850
387587

197¢

1299099
568133
178954
652664

63522
7134
1105y
2150
4235

52

360
2785550

399694
318849

1969

484879
452659
7065399
395193
1103 ¢
4690
3384
33769
405

sU

15

8391479

2000695
1977287

1978

2142386
900827
239573

51025
186462
10943
2324
3713
148
245
191

C36TU434

339540
182969

1970

365922¢
3331904
356777
2830379
84036
2495
1705
562
10631
154

65

279221
1309253
1258334

1979

4462622
1493100
391405
72411
16596
55965
6221
850
133¢
269

132

0500907

379113
200091

1971 1972
3150038 889287
2211378 2287762

118487 Yus5127
01U2 56260
725154 31446
19496 244212
1003 6854
347 414
230 113
3417 58
302 893
6319992 4422426
869484 1030017
475318 503968

1980 1981
1530617 **kxkrkhks
2798703 YU4539

915884 1¢14559
148993 478133
22096 61185
61u3 7555
22¢51 1009
1012 11877
590 03
AN 175
556 825
2649415
630134
375430

1973

4551094
510596
1137763
345342
11932
(699
62909
2489
172

63

349

0630409
816124
582962

1960-1977

3050165
2159436
1065224
429826
124100
43021
12860
4039
1246
422
160

1
N
e

!
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Table 10.7 North Sea HADDOCK.
Equilibrium yield ('000 tonnes) for average
recruitment. (Exploitation pattern as in the
reference period 1975-80.)

. Human ) ] Industrial a)
H.C./FH.C.x FIND/FINDx i:ﬁg?ﬁg:lon Discards | by-cate SSB
0 1 0 0 59 2 442

.2 1 149 28 45 1 265

.3 1 163 40 40 975

4 1 164 49 36 782

) 1 159 58 32 648

.6 1 152 66 30 553

.7 1 144 72 27 482

.8 1 137 78 25 427

.9 1 130 84 24 384

1.0 1 123 88 22 349
1.5 1 98 107 17 240
2.0 1 81 119 14 183

a) Spawning stock biomass ('000 tonnes), age groups 2 and older.

i)

H.C s F for human consumption catch relative to

that in the reference period 1975-80.

F

TNDs the equivalent for the industrial fishery.

n

Average recruitment at age 0 = 2036 x 10_6 (year classes 1960-77,
excluding 1962 and 1967 ).




Table 10.8 North Sea HADDOCK. Input data for catch predictions.

156 -

Stock ) ¥ x 1073 H.C. H.C. ¥x107 |me. | mo.| wx 107 Total Reference F : F;)
b c N landings landings| Discards disc. disc.| Industr. {Ind. |Ind. F
Age W (xe) E'ci;ggdmgs ¥ (xg) F 1980 W (xg) F by-catch |W(kg)| F 1980 EC. | propor TIndustr.
1980 Q;Ch not discarded cat;h

0 .010 0 0 0 475 .046 | .000 [587 550 .01 |.362 | .362 .002 0 .20 .
1 .107 7 064 .273 0 285 292 .146 | .129 (549 280 0241.158 | .290 .280 .036 .22
2 .274 124 370 .358 .18 156 576 | .217 | .232 |22 112 .17 [.033 | .450 740 392 .13
3 2441 57 708 <473 +59 2 099 .249 | .021 8 269 .272|.084 | .690 -990 748 .10
4 .596 11 ol2 .610 .80 32 .269 | 002 | 1 344 .47 |.098 | .900 .940 904 04
5 742 4 469 745 1.58 .280 59 .567(.021 |1.600 1.020 .980 .04
6 .790 7 504 .804 45 .290 24 .643[.001 | .450 850 988 .01
7 1.130 690 1.130 .63 .7 .630 800 1 0
8 1.410 161 1.410 .60 .600 .650 1 0
9 1.630 133 1.630 .23 ) .2%0 .620 1 0
10 2.00 104 2.00 .23 230 620 1 0
11
12

Veight _ _ _ _ _

(tonnes) - 96 271 - -

Recruitment at age 0 (N x 10-3): 1980: 1 403 542.b) Age at first maturity = 2

1981: 2 036 000, = . ;
1982: 2 036 OOOb) F, =0.91 (human consumption fishery only)
M = 0.2

a) Average 1975-80.
b) Average for year classes 1960-77, excluding 1962 and 1967.
c) Average for 1978-80.




Table 10.9 North Sea HADDOCK. Results of catch predictions ('000 tonnes) (assumes exploitation pattern in 1981 and 1982 = average
exploitation pattern for the reference period 1975—60)-

- 26 -

1980 Total biomass: 671 SSB: 357 H.C. landings: 96 Discards: 77 Industrial by-catch: 25 Total catch: 198
1981 TAC = 120 000 TAC = 240 000 fsl = i(s-eo = > landings = 273 000
Foy /T, .23 .79 1.0 .
1"81 H.C. fishery only .21 72 .91
Total biomass 847 847 847
SSB - 741 741 741
H.C. landings 72 200 ’ 235
Discards 42 120 143
Industrial by-catch 48 40 38
Total catch 162 560 ‘ 416
1982
Total biomass 973 709 635
SSB 806 542 469
F_/F. 1982 sSB [T, /F, 1982 SSB | F.p/Fan 1982 ssB
) 82781 [ T [ Dise. [Tna-B.6 T.07 1983 | 02 OME.G.L.|Disc.]ind.5.0] 7.67| 1983 | °2 O TE.G.L.[Disc.|ind.B.0. T.C. | 1983
0.0 [} [ 48 48 | 1065 | 0.0 0 0 36 36 801 0.0 0 0 33 33 728
0.2 24 7 48 78 | 1028 | 0.2 51 18 35  [103 716 0.2 54 21 31 106 634
0.5 58 16 46 121 974 | 0.5 114 42 32 [189 607 0.5 119 48 28 195 520
1.0 110 32 45 186 891 | 1.0 195 75 28  [299 467 1.0 196 85 25 305 380
1.5 157 46 43 - 246 817 | 1.5 253 102 26 [381 365 1.5 246 113 22 381 286
2.0 200 59 41 300 750 | 2.0 294 124 23 |441 290 2.0 279 136 19 434 220

SSB = spawning stock biomass (age groups 2 and older) at the beginning of the year.




Table 11.1 Nominal catch (in tonnes) of HADDOCK in Division VIa, 1971-80.

(Data for 1971-79 as officially reported to ICES)

Country 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980}{‘j
Belgium 9 44 45 98 23 45 - - 2 -
Denmark - - - - - 13 - - 37 -
Faroe Islands - - 2 1 - - . - 2 -
France 2 354 5 014 5 141 3 979 2 328 3 026 3 401 4 255 4 786 2 861
German Dem.Rep. 10 87 - - 9 - - - - -
Germany.Ped.Rep. 15 7 15 18 3 30 + 20 2 3
Iceland + - - - - - - - - -
Ireland 4 316 3 982 2 631 1 715 599 1115 616 441 877 490
Netherlands 78 205 169 63 19 30 28 13 2 -
Norway - - - - - 3 7 13 9 -
Poland 10 - 402 97 20 ~ - - - -
Spain - 101 497 540 - - - - - -
Sweden - - - - - - - - - -
UK(Engl.&Wales) 1 491 2 393 2 187 1 512 1 214 1971 3 827 2 805 1 654 279
TE(Scotland) 33 087 27 730 17 631 9 583 8 973 11 992 11 422 9 629 7 459 185
TK(N.Ireland) 2 1 - - - - - - - +
USSR 4 927 1 480 110 364 495 533 - - - -
Total VIa 46 299 41 044 | 28 830 17 970 |13 683 18 758 19 301 | 17 176 14 830 12 818
WG total catch 13 965 12 783

x) Provision

al
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11.2 HADDOCK in Division VIa.

Table

1965

34
464
60970
6754
295
275
174
23

68989

1974

1867
3566
9032
52r0

484
11788
199

32298

Input catech in numbers('000) for VPA.

1966

60
174
1082
40916
1926
64

31

57

50310

1975

4908
11081
2867
3485
1852
100

3367

27759

196¢

585
6057
1
1227
24336
396

17

35398

1976

617
22615
13207

1671
1600
828
21
908

41467

1968

5664
12437
2570
354
634
14064
72/
51

34547

1977

450
1316
29467
5647
630
496
306
304

38666

1969

48790
(895
1233
250
357
4373
186

63092

1970

169
17
(8450
2749
174
87
143
598

82541

1979

2142
10381
1826
430
9573
848
112
145

25457

1971

1957
1250
2925
91769
659
131

226

98884

1980

2513
12748
5351
918
142
3107
230
56

25065

1972

577
26839
2234
2316
55933
505
51

88

86543

1973

1514
5535
15952
255
1098
33106
223
164

50647

_-bg...
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Table 11.3

1965

0.273
0.295
0.440
0.695
0.916
1.U041
1.249
1.517

1974

0.269
0.331
0.397
0.572
0.776
0.686
0.767
1.144

HADDOCK in Division VIa.
Mean weight (kg) at age in the catch.

1966

0.313
0.324
0.563
0.575
1.041
1.125
1.522
1.523

1975

0.277
0.363
0.462
D.583
0.78¢
1.010
0.962
0.947

196¢

0.284
0.373
0.636
0.481
0. 669
1.17¢
1.849
1.612

1976

0.294
0.338
U.502
0.593
0.829
1.054
1.53¢6
1.097¢

1968

0.259
0.368
U.627
0.827
0.731
U.811
1.431
1.901

1977

0.306
0.369
0.437¢
0.689
0.799
1.127
1.337
1.117

1969

0.199
U.314
0.576
0.919
1.028
1.024
0.99¢
1.572

1970

0.348
0.261
0.389
0.817
1.284
1.201
1.043
1.343

1979

0.268
0.366
0.465
0.696
0.753
1.021
1.435
1.383

1971

0.296
0.333
0.303
0.4069
1.052
1.320
1.595
1.452

1980

0.251
0.373
0.589
0.723
1.000
0.989
1.146
1.584

1972

u.286
0.324
U.346
0.532
0.546
0.984
1.502
1.565

1973

0.260
0.330
0.409
0.600
0.498
0.572
1.210
1.637

- GG -
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Table 11.4

1965

0.01
0.08
0.37
Q.79
1.34
1.53
0.70
0.70

1974

0.03
0.34
0.71

0.76
0.4

1.10
a.7n
0.70

0.01

HADDOCK in Division VIa.
Fishing mortalities from VPA (M = 0.2).

1966

0.0
0.08
u.25
.53
u.55
1.36
0.70
0.70

1975

0.03
0.29
u.51
U.68
U.68
1.08
0.70
0.70

1967

0.02
0.71%
U.58
0.50
U.5v
0.20
0.70
0.70

1976

U.13
0.19
0.65
u.65
0.78
0.75
0.70
u.70

1968

u.01
0.54
0.7¢
U.58
U.58
0.84
0.70
0.70

197/

0.05
0.45
0.40
U. 66
U.60
0.60
0.70
0.70

1969

ccoc==CcccC
. . 0

NNSNO -, ~=O

cCc=x<xNNOC

. e

U.68

1978

0.02
0.15
0.57
u.68
0.93
U.74
u.70
u.70

1970

0.03
0.02
0.23
0.77
0.45
1.80
0.70
0.70

1979

0.02
0.38
.41
0. 66
0.64
0.75
0.55
0.55

1971

g.u3
0.30
0.41
0.46
0.42
U.r2
0.r0
0.70

0.39

1972

0.02
U.58
1.40
g.67
0.54
0.66
0.70
0.70

.88

1980 1975-1980

0.028
0.16
0.34
0.37
0.48
0. 44
U.47
0.47

0.29

0.05
0.27
U.48
0.62
0.68
0.73
0.64
0.64

1973

u.08
0.23
0.84
u.56
u.81
0.77
0.70
0.70

_9g-



Table 11,
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. TOTAL

__ Total Biomass
Spawn.St.Biomass
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TOTAL

- Téfal Biomass
Spawn.St.Biomass

1965

3141
7029
218170
13447
432
378
377

50

243024
109607
108750

1974

616172
13461
19291
10765
301
187
25540
431
132248
55717
39127

HADDOCK in Division VIa.

Stock size in numbers ('000) and biomasses (tonnes) from VPA.

1966

15924
2541
5336

123879
4987
93

67

123

152951
85616
800631

1975

181039
48808
7818
7731
4112
164
214
1295

257181
86496
36348

1967

40245
12984
1923
33906
594106
2359
19

37

120378
61750
50321

1976

5543
143791
29998
3835
3216
1712
45
1967

190105
74261
72632

1968

695517
32421
5222
885
1681
26876
1575
110

764288
221565
41426

1977

10805
3982
97361
12758
1645
1206
663
659
129078
60408
57102

1969

14418
566132
15410
1983
408
768
9474
403

608995

202618
199749

1978

45372
8440
2080

53271
5399

758
544
955

116801
49743
38627

1970

6609
11803
419503
5580
530
112
310
1296

445742

176010
173710

1979

118243
36260
5977
967
22129
1744
289
375

185985
67790
3610

1971 1972
854¢3 36846
5259 66592
9509 3200
272864 5161
2116 141132
278 1141
15 110
490 191
374002 254373
161212 114612
136504 104074
1980 1981
100370 %*2hxrhtshn
94875 79907
203508 66192
3255 11870
408 1841
9560 207
671 5041
163 427
229671
85823
60030

1973

17889
29646
30507
647
2156
67263
483
355

148947

68014
63363

1965-1977

90240
72650
66404
35610
10087
(934
2992
1031

..Ag_
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Table 11,6 HADDOCK in Division VIa.

Input data for catch predictions.

-3 )
N x 10 Landings Reference
Age landings W (kg) Fl 80 Fx
1980 ?
1 2 513 .255 .03 <05
2 12 748 .364 .16 .27
3 5 351 «490 «34 +48
4 918 . 647 <37 .62
5 142 .861 .48 .68
6 3 107 1.02 44 .73
7 230 1.24 AT 64
8 56 1.40 W47 W64
Weight
landed 12 783 - - -
(tonnes)
Year class strengths (N x 10 3) at age 1: 1980: 100 000
1981: 24 OOOb)
1982: 39 800

Age at first maturity = 2

F o=

3

M =

0.46

0.2

a) Average 1975-80.

Average for year classes 1964-77, excluding the

1967 year class,
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Table 11.7 HADDOCK in Division VIa.
Catch predictions ('000 tonnes).
Option 1: (TAC of 15 500 tonnes for 1981 is adhered to.
Exploitation pattern as in the reference
period 1975-80.)

Total biomass : 8l.7
SSB : 57.8
Human consumption landings : 12,8

81 F81/§§ :  0.58 (§2_4= O.27)(TA081=15.5)
Total biomass s 8l.9
SSB s 77.8
Human consumption landings : 15.5
1982 Total biomass : 80,2
SSB ¢ 70.1
§82/§81 gzgzﬁmption S55B
landings 1983
0 0 82.9
.2 3.9 78.5
) 9.4 72.5
1.0 17.4 63.7
1.5 24.3 56.2
2,0 30,2 49.7

SSB = spawning stock biomass (age groups 2 and older) at
the beginning of the year.




Table 11.8

Option 2:

- 60 ~

HADDOCK in Division VIa.

Catch predictions ('000 tonnes).

(P in 1981 equal to that in the reference
period 1975-80. Exploitation pattern as
in the reference period 1975-80.)

1980 Total biomass

883

Human consumption landings

1981 FBI/F3E

81.7

57.8
12.8

1.0 (JT“K = 0.46)

Total biomass : 81.9

SSB : 77.8

Human consumption landings : 24.4

1982 Total biomass : 69.9

SSB t 61,7
= = Human S8B
Poo/Fa1 consumption 1983

landings

0 0 72.9
.2 5.6 66.7
5 12,9 58.6
1.0 22.8 47.6
1.5 30.5 39,2
2.0 36.4 32.7

SSB = spawning stock biomass at the beginning
of the year



Table 12.1 Nominal catch (in tonnes) of HADDOCK in Division VIb, 1971-80.
(Data for 1971-79 as officially reported to ICES)

Country 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980x)
Belgium - - - - - 33 - - - -
Paroe Islands - - - 2 1 8 3 11 20 -
France 182 1 527 600 353 21 4 4 3 4 -
Germany,Fed.Rep. - - - - - - - - - 17
Ireland - - - - - - - 61 - -
Norway - - - - - - + 4 16 -
Poland - - 54 - - - - - - -
TUK(Bngl.&Wales) 117 27 1 - 5 2 111 2 694 |2 365 654 6 261
TK(Scotland) 313 616 72 22 71 640 297 |2 060 548 1 051
USSR 9 7 304 3 291 |48 911 | 49 830 |40 447 - - - -
Total VIb 621 9 474 4 018 |49 288 | 49 928 | 43 243 2 998 |4 504 242 7 329

x) Provisional

- 19 -
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Table 12,2 HADDOCK in Division VIb.

Input catch in numbers ('000) for VPA.

1976

3134
69319
13406

41

2356

88268

1977

682
3713
467
50
10

21

4950

1979

1038
393

1539
119

3102

Mean weight (kg) at age in the catch.

1976

0.000
0.508
0.472
0.585
1.756
1.289
1.862
N.706
0.000
.000

1977

0.000
0.000
0.408
0.595
0.869
0.977
1.276
0.000
1.528
1.162

1978

0.u0u
0.276
0.336
0.516
0.659
0.789
0.000
0.000
0.000
0.891

1979

u.0uo
0.000
0.393
0.635
0.589
0.967
U.872
1.914
0.000
1.994

1980

233
16218

499
474

17424

1980

u.oou
0.000
0.228
U.414
G.000
0.521
0.632
0.000
0. 000
0.000
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A, F

Fishing mortalities from VPA (M = 0.2).

1976

0.8

Table 12.3

HADDOCK in Division VIb.

Stock size in numbers ('000) from VPA.

1977 1978 1979 1980 1976 1977 1978 1979 1980
0.41 u. 00 0.06 0.00 u.00 2 10137 328 52243 563 0
1.72 0.15 2.31 u.03 Q-SU 3 90566 54838 268 40316 461
2.23 0.37 0.606 0.80 u.30 4 16016 13212 3878 22 32071
0.04 0.45 0.78 0.31 u.0u 5 125 1408 7483 1637 0
1.04 0.30 U.94 0.90 U.8u & 69 99 734 2818 987
0.80 0.80 v.00 U.80U 0.80 7 16 20 V] 235 937
0.80 0.80 0.00 0.80 0.80 g+ 4659 55 U 4 0
TOTAL 121988 84419 65295 45594 34455
SPAWN. ST. 121588 20609 64607 45594 34455

B, F = 0.5
1976 1977 1978 1979 1980 1976 1977 1978 1979 1980
0.37 0.00 0.04 u. 00 Q.OU 2 11038 342 71685 791 1}
1.68 0.13 2.01 0.02 u.50 3 91478 6224 280 56233 648
2.15 0.35 U.55 O.SQ U.50 4 16208 13921 4481 31 45102
0.u3 0.40 0.7u 0.23 u.0u 5 174 1553 8063 2127 0
0.84 0.50 0.75 0.71 l{.SU & (‘9 139 852 3288 1388
0.50 0.50 0.0U 0.50 0.50 7 22 8 o 331 1318
0.50 0.50 0.00 0.50 U.50 8+ 6552 78 o 6 0
TOTAL 125552 22285 85361 62807 48456
SFAWN. ST. 125552 22285 85361 62807 48456

..99_



Table 13.1 Nominal catch (in tonnes) of HADDOCK in Divisions VII4 and VIIe, 1971-80.
(Data for 1971-79 as officially reported to ICES)

Country 1971 1972 1973 1974 1975 1976 1977 | 1978 | 1979 1980X)
Belgium 1 2 1 + + + 1 - 1 -
Denmark - - - - - - 2 22 21 -
France 97 224 208 487 868 405 438 356 333 297
Germany,Fed.Rep. 1 - - - + - = - - -
Ireland - - - - - - 4 - - -
Netherlands - 9 1 - 1 - - - - -
Poland - - 12 - - - - - - -
UK(Engl.&Wales) 71 166 135 113 99 45 29 22 51 59
USSR - 10 2 33 3 - - - - -
Total VIId,e 170 411 359 633 971 450 474 400 | 406 356

x) Provisional

_79_



Table 1%3.2 Nominal catch (in tonnes) of HADDOCK in Divisions VIIb,c and VIIg-k, 1971-80.

(Data for 1971-79 as officially reported to ICES)

Country 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980X)
Belgium 23 45 65 35 33 19 13 5 -
Denmark - - - - - - - - -
Faroe Islands - - 3 - - - - - - -
France 3 652 6 456 5 524 6 057 4 583 3 726 2 244 1479 1931 -
Germany,Fed.Rep. 1 - 1 - + 3 - - - -
Ireland 947 1 103 1 348 829 507 287 153 111 155 -
Netherlands 66 - 56 12 2 4 14 1 - 16 -
Poland 3 - 62 143 - - - - - -
Spain - 733 890 1 100 - - 294 - - -
UK(Engl.&Wales) 25 107 24 39 46 24 18 13 20 51
UK(Scotland) - - - - - - - 8 22 56
USSR 136 253 24 456 1 290 183 - - - -

toted Ty 2 4655 | 8755 | 7955 | 8661 | 66435 | 4256 | 2725 | 1616 | 2147 | 107

x) Provisional

_g9..



Table 14.1 Nominal catch (in tonnes) of WHITING in Sub-area IV, 1971-80.
(Data for 1971-79 as officially reported to ICES)
Country 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980X)
Belgium 2 108 2 745 3 387 3 156 3 279 2 640 3 275 3 304 3 941 3 062
Denmark 55 618 | 50 109 73 928 | 109 654 61 941 | 116 973 | 46 479 15 741 41 965 | 17 457
Faroe Islands - - 1 453 1 126 764 1 262 472 42 581 -
France 16 668 | 19 822 20 353 19 825 20 079 19 557 | 17 592 22 525 27 590 | 17 753
German Dem.Rep. - - 5 - 3 18 - 22 5 -
Germany Fed.Rep. 233 264 403 454 446 302 461 348 1 280 1 266
Iceland - - - - - 4 9 38 - -
Netherlands 6 322 7 613 8 811 12 057 14 078 12 274 9 406 11 030 13 417 | 12 182
Norway™ 25 28 39 58 55 71 33 64 49 32
Poland - - 7 1 002 888 509 445 8 3 1
Spain - 107 119 110 65 18 - - - -
Sweden®) 616 596 2 328 2 440 255 153 341 .. 31 16
UK(Engl.& Wales) 4 158 3 789 4 592 5 519 5 246 5 112 6 185 7 542 7 581 6 778
UK(Scotland) 26 755 | 23 846 20 756 25 274 27 969 26 167 | 33 o017 42 779 44 841 | 42 029
USSR 541 613 3 522 2 978 5 098 5 612 2 413 - - -
Total Sub-area IV 113 044 |109 532 |139 703 | 183 653 | 140 166 | 190 672 |120 128 |103 443 | 141 284 |100 576
Total Div. IVa 2% 451 | 32 932 29 616 76 761 75 444 | 100 001 | 61 499 42 837 48 554
Total Div. IVb 70 728 | 66 789 96 678 87 842 41 930 69 908 | 42 911 40 943 68 775
Total Div. IVc 18 865 9 811 13 409 19 050 22 792 20 763 | 15 718 19 663 23 955
WG total caton® 233 407 |291 394 | 364 740 | 351 266 | 290 589 | 345 951 |294 635 |178 773 | 234 947 [188 706

x) Provisional figures.

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

[¢]

b) 1971-74 includes Div. IITa, 1978 included in Div. IIla.
Includes discards.

- 99 -
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Table 14.2 WHITING.

Estimates of recruitment of 1 year olds.

Year iﬁgzi 1) VPA number x 10‘6
olase North Sea (IV) West of Scotland (VIa)
1962 2 747 228
1963 1345 17
1964 418 1 895 51
1965 600 1 365 60
1966 501 1 642 56
1967 2 019 4 558 210
1968 19 730 0
1969 69 1 146 o0
1970 274 1 710 31
1971 332 2 811 93
1972 1 156 3 409 195
1973 322 1 611 70
1974 893 3 049 157
1975 679 1 934 60
1976 418 2 168 94
1977 513 1 763 157
1978 457 1671 110
1979 692 ————T——9 2 400 i > 120
1980 200 ——-—I—>1 400 [ > 40

1) Unadjusted arithmetic mean number per

hour per statistical rectangle.
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Table 14.3
1965 1966
136536 275157
341721 439284
505414 700u6Y
3558857 175070
90564 253074
Q38 50465
L4684 12519
767 28¢U
122 48]
2 100
Y U
1453514 1915892
1974 1975
398983 2372096
677316 86UU64
1396306 59064694
275041 297688
41563 54230
5753 9213
1250 ’y3¢
58869 116
352 13535
52 142
19 4
2702524 186uU417

1967

300695
394218
373¢5U
241739
38010
67332
3400
334
122

31

z
>

1425142

1yr7o

424143
4350069 ¢
1uri346
158567
/5198
13315
2416
545

22

291

25

2176763

19068

137405
630960
536794
165127
(1569
8797
29688
1584
2

23

5

1o82350

(XA

663911
1 0u4s o
531675
203809
31689
VR2207
L6357
4L1)6
167

4

138

2524179

North Sea WHITING (Sub-area IV)
Input catch in numbers ('000) for VPA.

1969

1250217
409867
1471663
180925
S542U
17295
1055
oU0%
623

34

1

3335808

1978

e85090
418165
354931
202957
6yU2s
folo
5335
1422
245

7

/

1724904

197U

1210201
oU5430
159901
851168

566038
13095
4218
1301
1291
1350
1¢

2902360

1979

477651
o738 4
466226
211191
86122
25051
3115
1179
194

15

4

187¢132

1971

1268102
413717
235/57

28919
151397
17226
2254
/15
144
450

29

21108506

1980

329v01
287945
323239
243289
80231
37041
75061
92?2
5v0

35

20

1305424

1y 72

5894R%2
$83371
612502
02987
725¢
61085
9359
3787
242

61

137

2330270

1973

188303
1151617
854855
26e032
101584
5553
18767
2393
318
115

44

24435581

-89 -
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1965

0.073
0.160
0.211

0.259
0.340
0.420
0.5u0
0.546
0.034
1.256
0.612

1974

0.033
0.u7?7
N.1638
N.265
0.3577
0.459
0.525
0.544
0./787
1.033
0.v58

Table 14.4 North Sea WHITING (Sub-area IV).

Mean weight (kg) at age in the catch.

1966

U.091
0.126
0.204
0.265
0.306
J.570
0.395
0.470
0.639
0.024
0.00G

1975

0.030
1.101
0.219
0.279
0.573
U.464
U.353
G.818
0.59¢
0.716
1.022

1967

0.068
0.162
U.213
0.275
0.337
U.347¢
U.435
0.501
0.023
0.621
U.480

1976

1.019
0.109
0.195
u.29¢
0.361
0.440
0.512
0.440
0.45¢
0.692
D.917¢

1968

U.053
0.135
U.213
u.301
U.353
u.47¢
U. 449
v.621
0.731
0.77¢6
U.842

1977

J.019
u.N9u
u.1r2
U.280
u.375
0. 449
U.483
0.532
U.332
0.932
0.440

1969

U.U4S
u.098
G.182
v.271
0.363
0.404
U.617
0.540
0.670
L.787
1.238

1978

u.u1d
U.u74
0.185
U.23y
U.33¢
0.460
U.462
0.514
(.689
0.741
1.828

1970

0.023
0.120
0,204
U.24¢
0.356
V.47
0.448
0.513
0.630
0.785
0.798

1979

.009
0.098
0.165
0.259
0.313
0.434
0.492
0.541
0.61¢
0.669
0.738

1971

0.038
0.150
0.241
0.289
U.323
0.429
U.518
U.036
0.559
U.rb2
0.731

1980

u.013
u.ogv
v.171
U.255
0.3350
0.357
U.461
U.479
U.626
0.575
0.789

1972

0.027
u.033
0.220
0.292
0.379
U.422
U.516
U.573
U.742
0.809
0.868

1973

0.043
0.103
0.190
0.283
0.389
0.459
0.464
U.554
g.736
0.904
U.862

_69...
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Tgble 14.5 North Sea WHITING (Sub-area IV).

1765

0.u9
0.22
1.00
0.56
.75
O.44
u.80n
.62
.45
n.v0
0.90

.71

1974

.16
.62
1.13
1.33
1.23
0.43
2.U3
1.23
.79
13.90
.90

Fishing mortalities from VPA (M = 0.2).

1966

U.14
.43
U. 94
1.2¢
1.02
1.57
2.38
2.68
2.45
.90
0.90

1. 44

1975

0.1
.37
U.91
1.17¢
1.12
1.13
2.25
1.42
1.19
.90
J.9oun

1.31

196¢

U.00
U.31
U.83
1.08
1.20
u.87¢
1.20
1.65
1.27
U.20
U.90

1.03

1976

U.le6
u.28
1.12
1.30
1.76
0.96
1.38
1.25
1.30
U.90
0.90

-
) ©
o
o0

C TN D = X - =

.
Nelie 5]
[

SN NN N O

COmem = Cco

J.90

=y
.

-
>~

197/

.29
Q.00
0. 606
1.0u
1.05
1.05
1.16
0.30
2.51
.90
0.90

U.98

1969

U.68
U.24
u.71
U.94
U.?u
1.23
U.53
1.18
1.720
U.vu
u.90

U.86

1978

0.31
U.3U
U.54
u.58
u.r8
u.r9y
1.0
1.69
2.17
u.90
0.90

U.76

1970

U.49
0.86
1.3>
1.27
0.87
.89
1.29
1.52
0.0
0.90
0.90

1979

0.17
0.51
0.64
0.8U
0.52
Q.75
0.92
0.76
1.34
(.90
N.vu

.73

1980

u.19
0.14
0.56
U.86
0.83
0.37
U.53
0.30
1.18
U.99
0.v9

0.03

1972

U.14
0.48
1.04
0.86
0.76
1.01
1.23
2.10
U.71
0.90
0.90

1975-1980

0.21
0.38
D.74
.95
J.91
0.84
1.22
1.12
1.62
0.92
0.92

1973

u.10
u.46
1.06
1.37
U.63
1.1
1.05
1.39
1.37
u.90
G.90

1.04

- 0L -
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6
7
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9
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TOTAL
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TOTAL
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Table 14.6 North Sea WHITING (Sub-area IV)
Stock size in numbers ('000) and biomasses (tonnes) from VPA.

1965

1817356
1895404
868366
916295
193885
27840
8801
1819
371

4

16

5035217

941464
505533

1974

4382706
1610754
1758809
403678
61895
17934
1538
8996
701
95
35

8247141

709063
440405

1966

2307807
1364766
1244257
261733
429u12
76630
14688
5257
803

194

v

5703249

872808
490837

1975

2625462
3048641
712665
467174
87323
14757
9523
165
2150
260

4

6963126

717479
330802

1967

5899099
1641503
7123408
395985
58912
126413
13034
1116
183

5¢

>

8859716
1000144
333082

1976

3115094
1933939
1723858
255919
118632
23389
3911
825

33

533

42

7156175

731876
461890

1968

1043124
4558412
989655
25v219
109645
145506
43533
5224
170

42

9

(021585

1026855
356184

1977

2881763
2168307
1196110
461022
52875
30550
7309
R02

193

(

253

6799194

625169
375268

1969

276%918
130242
3163710
33239%
058 62
26384
4107
9393
965

62

2

7103039

904134
07924

1978

2793032
1762555
878376
504231
138517
15149
8781
1874
295

13

13

6102835

500275
341916

1970

3413278
1145702
233290
1276230
105874
24130
6287
1794
2366
238

31

6209220

632726
416736

1979

3449915
16,1082
1067204
419239
231234
51853
5612
2411
283

27

I

6898868

578632
583816

19¢1 1972
4824370 4812742
1710205 2810791

398719 1U28386
49657 118730
292525 14904
3623 104584
8098 14323
1415 4606
321 521
783 112

53 251
7322425 8909950
666244 698716
226387 321422

1980 1981
2076955 xkkhxhkkhhdh
2394259 1403407

824073 1700757

4588353 385391

154941 158965

112191 55315

20101 63447

1823 9687

922 671

60 232

35 29
60144193
595182

359881

1973

21746794
3409134
1420090
29¢967
41106
5728
31343
5438
460

211

81

(384352

834464
389807

V1V5b’?9({

3138617
2211691
1313811
LaRs2 ¢
1113573
34521
Tusae
450
673

19¢

4

-1l -
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Table 14.7 North Sea WHITING.
Equilibrium yield ('000 tonnes) for average recruitment.

Pr.o./Pr.c.x | Fooo/Finos cgzzigption Discards I§§E§Z§iil ssB%)
landings
0 1 0 0 166 1 216
02 1 84 22 139 835
.3 1 96 32 128 722
o4 1 101 . 40 120 638
5 1 102 48 112 574
.6 1 102 55 106 523
.7 1 100 62 100 481
.8 1 98 68 95 446
9 1 96 73 90 417
1.0 1 94 78 86 392
1.5 1 85 29 71 504
2.0 1 77 115 60 251
Average recruitment at age 0 = 3139 x 10_6 (year classes 1960-77).
FH.C.K = P for human cgnsumption catch relative to that in the
reference period 1975-80.
FINDx = the equivalent for the industrial fishery.

a) Spawning stock biomass ('000 tonnes), age groups 2 and older.



Table 14.8 North Sea WHITING. Input data for catch predictions.
age Stock 3| ¥ x 1077 H.C. H.C. ¥ x 1070 | B.C. H.C. | N x 107 Total Refezence T : F, )
& W (xg)° H.C. landings |landings | landings| Discards | disc, | disc.| Industr. | _Ind. |Ind. P *
1980 W (xg) F 1980 W(ke) F by-cateh |W (kg) | T 1980 H.C Propor. mot . Industr.
1980 c;tch‘ discarded c;tch 4
o .011 o] L113 0 1 401 .072 .001 328 500 .010 .19 .19 .01 [¢] .20
1 .086 5 919 203 .003 123 388 <124 .06 158 638 .060 .08 .14 <14 07 .24
2 174 61 498 .232 <11 158 694 155 .28 103 047 .154 .18 .56 43 .31 .31
3 .254 131 760 .273 47 66 438 .190 .24 45 091 .251 .16 .86 .69 .64 .26
4 327 56 769 342 .59 15 395 204 .16 8 117 +380 .08 .83 79 .85 .12
5 417 26 986 426 32 3 955 <234 .05 700 <465 .008 37 W77 94 07
6 472 6 949 .481 .49 562 ) .263 .04 50 +500 .004 .53 1.16 .98 .06
7 511 906 #5111 <79 0 .300 [o} 16 «543 .014 .80 1.10 1.0 .02
8 <664 590 647 1.18 0 - 0 0 +600 [ 1.18 1.59 1.0 .03
9 662 35 .662 .99 0 - [¢] 0 - 0 .99 91 1.0 .01
%’itﬁi’.:s) - 86 422 - 56 836 45 747 - - - _ _
Year class strengths: -1980: 2 071 913b> _3 Age at first maturity = 2
igg;: g gg gi;b numbers at age 0 x 10 Fx = 0.77 (buman consumption fishery only)

a) Average 1975-80.

b) Average recruitment for year classes 1960-77.

c) Average for 1978-80.

M = 0.2

- ¢l -



Table 14.9
Option 1: (TAC for 1981 adhered to.

- 74 -

North Sea WHITING.

Results of catch predictions ('000 tonnes).

Bxploitation pattern

as in the reference period 1975-80.)

1980 Total biomass : 595
SSB : 360
Human consumption landings : 86
Discards HEY
Industrial by-catch 46
Total catch : 189
1981 ﬁsl/ﬁx ;30 (52_6 = 0.23; human consumption
fishery only)
Total biomass : 660 TACBl = 150
S8B : 504
Human consumption landings s 44
Discards : 28
Industrial by-catch : 108
Total catch : 180
1982 Total biomass s T34
SSB : 519
ﬁéz/fsl Human ) )
consumption Industrial Total SSB
landings Discards by-catch catch 1983
0 0 121 121 680
.2 12 6 119 137 661
5 30 14 117 161 633
1.0 57 28 113 198 596 i
1.5 82 41 109 2%2 551
2.0 104 53 106 263 516

SSB = spawning stock biomass (age groups 2 and older) at the
beginning of the year.



Table 14.10
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North Sea WHITING.

Results of catch predictions ('000 tonnes).

Option 2:
period 1975-80,

(F in 1981 equal to that in the reference

Exploitation pattern as in
the reference period.)

1980 Total biomass + 595
SSB : 360
Human consumption landings : 86
Discards H 57
Industrial by-catch : 46
Total catch : 189
=981 581/f¥ : 1.0 (ﬁ; = 0.77, human consumption
; fishery only)
Total biomass 660
S8B : 504
Human consumption landings : 118
Discards : 83
Industrial by~-catch : 95
Total catch : 296
1982 Total biomass : 600
SSB : 386
fsz/fel Human )
consumption Discards | Industrial Total SSB
landings by-catch catch 1983
0 0 0 101 101 563
2 27 16 96 139 518
5 61 39 91 191 459
1.0 105 72 83 260 381
1.5 137 99 76 312 321
2.0 161 123 70 354 275
SSB = spawning stock biomass at the beginning

of the year.




Table 15.1.A. Nominal catch (in tonnes) of WHITING in Divisions VIa, 1971-1980

(Data for 1971-1979 as officially reported to ICES)

Country 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980%)
Belgium 9 7 5 10 1 14 - - ~ -
Denmark - - 121 - - - - 119 92 -
Faroe Islands - - 5 1 30 2 - - 770 -
France 2 507 1 662 2 777 2 983 2 763 3 655 3 395 3 610 2 779 2 611
German Dem. Rep. - - - - - 31 - - - -
Germany, Fed. Rep. off + 148 127 80 62 1 1 2 4 1
Iceland - - - - - - - - - -
Ireland 1178 1122 2 117 2 431 2 429 3 255 2 752 2 080 2 791 2 862
Netherlands 28 40 57 23 85 255 78 23 17 -
Norway - - - - - 1 - - - -
Poland 2 - 10 9 - - - - - -
Spain - 1397 | 1560 | 1479 | 1871 821 763%)| - - -
U.K. (Engl.+ Wales) 66 102 91 112 132 244 520 669 320 227
U.K. (Scotland) 11 435 | 10 707 9 796 9 929 | 12 668 |16 658 9 873 8 174 | 10 613 7 371
USSR - 128 - - - - - - - -
Total VIa 15 225 15 313 16 646 17 057 20 041 24 937 17 382 14 677 17 386 13 072
Working Group total catch 17 082 |12 767

¥)

Provisional

al Includes VIb.

_9L—



Table 15.1, B.Nominal catch (in tonnes) of WHITING in Division VIb, 1971-1980
(Data for 1971-1979 as officially reported to ICES)
Country 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980%)
Faroe Islands - - - 1 - - + - - -
France 800 69 62 - - - - - - -
Ireland - - - - - - - 1 - -
Spain - - - - - - '.a) - - -
U.K. (Engl.+ Wales) + + + - - 3 2 5 1 +
U.K. (Scotland) 7 12 1 + 12 15 5 24 2 59
Total VIb 807 81 63 1 12 18 7 30 3 59
a)

%) Provisional

Included in VIa

- ) -



Table 15.2 WHITING in Division VIa.
Input catch in numbers (000) for VPA.

1965 1966 196/ 1968 1969 1970 1971 1972 1973
0 0 V] u U 0 U 0 o] 0
1 6900 1638 5343 7241 88¢ 664 2335 16668 13715
2 6070 10477 26858 10452 25148 6773 8593 11973 30395
3 43493 2219 10949 232 8628 28090 4032 4022 5583
4 4800 282132 Y 3659 2564 3237 33800 1357 1471
5 389 1862 13598 325 1204 664 1500 14832 359
6 103 187 813 5637 118 211 234 797 4330
7 16 34 110 328 2106 17 of 79 278
8+ 5 18 33 39 219 519 151 70 36
TOTAL 61776 440687 58429 42313 4U874 40175 50372 49798 62167
1974 1975 1976 1977 1978 1979 1980
V] 8] 37 13 19 1 10 43
1 9031 14931 8526 16037 10712 6322 9548
2 50779 16762 46222 13325 18177 34233 11342
3 10018 36244 15711 25070 6670 13272 16095
[ 1165 2811 17433 3125 9389 3392 4547
5 182 279 1513 4711 931 3492 1341
[ 42 57 65 292 1429 264 1137
7 830 9 14 13 64 374 V4
g+ 31 237 45 10 5 9 102

TOTAL 72078 71367 89542 62602 54378 61368 44249

.-gL...
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Table 15.3 WHITING in Division VIa.
Mean weight (kg) at age in the catch.

1965 1966 1967 1968 1969 1970 1971 1972 1973
0.uuo 0.000 0.0600 u.000 0. 00v 0.000 d.uu0 u.uGo 0.000
0.218 0.238 0.204 U.206 G.178 0.206 U.24u9 U.211 G.197
0.255 0.244 U.240 0.263 b.223 0.200 0.247 G.258 0.234
0.312 0.325 U.319 U.366 U.355 v.273 U277 0.346 G.362
0.4065 0.374 0.424 U. 444 U.500 U.381 0.316 U.369 0.479
0.620 0.609 0.412 U.554 0.571 0.517 G.426 0.426 G.485
0.709 0.720 U.039 0.53y C.649 0.619 0.551 0.495 0.533
0.842 0.816 D.824 u.701 J.618 0.670 G.696 0.604 0.654
0.753 0.871 0.873% 0.854 G.725 0. 6067 1.4ub 0.713 0.750

1974 1975 1976 1977 1978 1979 1980
0.u00 0.107 V.136 0.717 t.112 0.136 U.u98
0.194 0.209 g.2m 0.200 0.199 06.218 U.104
0.216 0.245 0.243 U.240 0.2355 0.252 U.255
N.318 0.306 3.311 J.293 0.285 0.306 0.323
0.445 0.472 0.3563 0.388 U.388 0.405 0.414
0.592 D.05?2 U.500 0.429 0.515 0.530 0.477
0.640 0.612 0.691 0.623 0.549 0.691 U.6u2
0.574 0.853 T.040 0.853 G.601 0.695 U.o034

0.843 0.713 1.169 1.065 G.973 U.651 0.782

- 6L -
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Table 15.4

1965

.00
0.16
0.82
0.46
0.69
0.49
0.75
0.60
0.60

0.66

1974

.00
.15
0.47
0.93
1.22
0.94
1.00
0.60
J.oN

0.87

WHITING in Division Via.

Fishing mortalities from VPa (M = 0.2).

1966

0.00
0.03
0.39
0.85
0. 62
0.64
V.47
U.60
0.60

.62

1975

0.00
u.11
U.406
0.74
0.75
1.18
0.91
0.60
0.60

1967

G.00
U.11
0.94
0.94
0.75
u.71
0.6>
0.6U
U.6U

0.38

1976

0.00
0.1¢
0.58
1.11

1.03
1.29
1.04
U.60
0.60

1968

.00
U.04
0.58
1.05
1.02
U.97
0.63
U.60
0.60

1977

0.00
0.21
U.43
0.72
.68
0.91
0.98
0.60
0.60

0.61

1969

U.0u
L. U5
u.18
u.o69
1.00
1.25
1.26
U. 60
U.60

1978

u.00
U.13
0.39%
U.40
U.67
U. 44
V.80
0. 60
u.60

U.48

197U

0.00
0.03
0.63
0.32
0.60
0.79
0.77
0.60
0.60

19709

0.u00
G.0v
0.41
0.54
0.37
0.56
0.21
0.50
0.50

0. 44

1971

0.60
U.u9
U.74
1.0

0.80
U.52
U.74
0.60
0.60

1980 1975-1980

0.00097
0.0917
0.16
U.34
0.36
0.24
0.36
u.1
0.11

0.29

0.00
0.13
0.40
0.64
J. 64
Q.77
0.72
0.50
0.50

- 08 -



Table 15.5

+ NV PRWN D

co

-~ TOIAL
Total Biomass
géawn.stock Biomass

+NC VPR D

o

o TOTAL
Total Biomass
Spawn.Stock Biomass

1965

73837
506061
11764
128731
10490
1095
213

39

12

276341
59970
48926

1974

192121
70325
147681
17990
1792
324

72
2010
75

432390
55515
39872

WHITING in Division VIa.

Stock size in numbers ('000) and biomasses

1966

68511
60452
35261
4222
66406
4302
548
82

(A

239828
52319
37931

1975

73648
157296
49440
7559¢
5816
435
103

22

574

362730

79459
38704

1967

256731
56092
47970
19467

148U
29153
185¢
281
&U

413112
43293
31850

1976

114436
6U265
115320
25452
29386
2253
109

34

109

1968

24753
210194
41107
15381
6199
57U
11728
794

94

310821
69768
26468

197¢

191438
9363U
41660
55058

68179
8573
506
31
24

595870
(3401
32267

1969

26894
2U2 66
165555
18934
4395
1825
178
5099y
530

2450677
55760
50153

1978

134438
156719
62262
22157
21062
285¢
28206
155

12

402489

78490
32246

(tonnes) from VPA.

1970

3¢55¢
22019
15792
112897
796
1320
428

41
1257

199100

43298
38763

1979

146635
110068
112346
34660
12156
&855
1504
1040
25

427289

92055
48118

1921 1972
11402 238773
30749 93394
17428 23069
63¢5 6779
67191 2046
348R 24821
489 1691
102 191
306 169

240819 390935

36104 40406
29617 24700
1980 1981
L8933 kkkkhdkhk ki
1240046 40025
84411 89673
61264 58892
16495 35702
6907 9422
4125 44438
994 2356
1078 1520
344254
78188

53705

1973

85895
195491
614662
3219
1978
474
(150
673

&7

361428

61363
22851

1965=1977

115282
86222
59501
31954
16298

6049
1929
728
263

- 18 -
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Table 15,6 WHITING in Division VIa.

Input data for catch predictions.

No. x 10=2 Landings a) 7
Age landings ¥ (xg) Refer% ce
1980 1980 F 5!
1 9 548 .194 .09 W13
2 11 342 234 .16 40
3 16 095 +305 34 .64
4 4 547 <402 36 64
5 1341 .509 .24 77
5 1 137 614 .36 .72
7 94 643 11 .50
8 97 .802 .11 50
Weight
landed 12 767 - - -
Recruitment at age 1, No. x ILO_5 1980: 120 000
1981: 40 000
1982 92 000¢)

Age at first maturity: 2

T = 0.56

M = 0.2

a) Average 1978-80 (from Table 15.3).
b) Average 1975-80 {from Table 15.4).
¢c) Average for year classes 1962-78.




Table 15.7 WHITING in Division VIa. Results of catch predictions (7000 tonnes).

OPTION 1 (TAC for 1981 of 14 000 tonnes
adhered to. Exploitation pattern
as in the reference period 1975-80.)

OPTION 2 (F in 1981 equal to that in the reference period
1975~80. Exploitation pattern as in the reference
period.)

1980 Total biomass: 76.3 1980 Total biomass: 76.3
SSB H 52.6 SSB : 52.6
Landings : 12.8 Landings : 12.8
1981 Total biomass: 71.1 1981 Total biomass: 71.1
SSB : 63.3 SSB T 63.3
Landings : 14.0 _ Landings : 25.7
F81/F3£ : .46 (F2_4 = 0.26) FBI/F3E : 1.0 (P 0.56)
1982 Total biomass: 7564 1982 Total biomass: 62.2
SSB H 57.5 SSB : 44.3
1
§82/§81 Landings SSB 1983 fez/fel Landings SSB 1983 \iﬁ
0 0 75.8 0 0 62.7
.2 3.2 72.2 o2 5.1 57.0
) 7.8 67.2 5 11.8 49.6
1.0 14.5 59.7 1.0 20.7 39.8
1.5 20.4 53.2 1.5 27.5 32.5
2.0 25.5 47.6 2.0 32.7 26.9

SSB = spawning stock biomass (age groups 2 and older) at

the beginning of the year.




Table 16.1. Nominal catch (in tonnes) of WHITING in Division VIId and VIIe in 1971-1980
(Data for 1971-1979 as officially reported to ICES)

Country 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980*
Belgium 25 19 38 39 70 103 36 85 92 -
Denmark - - - - - 18 - 1 2 585 -
France 2 999 3 121 5 050 ' 7 917 10 060 8 390 8 886 8 010 5 352 6 509
Netherlands 1 21 42 12 14 5 1 2 1 -
Ireland - - - - - - 11 12 - -
U.K. (Engl. + Wales) 567 515 498 579 1255 1 504 1 342 1038 930 839
Germany, Fed. Rep, of + - - 25 1 - - - - -
USSR - - 19 - - - - - - -
Total VIId,e 3 592 3 676 5 647 8 572 11 400 10 020 10 276 9 148 8 960 7 348

#) Provisional

_78_
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Table 16.2

1976

140
12707
(513
Surs
1410
221
’4

0

27259

Table 16.3

1976

0.218
0.280
N.3r4
U.479
J.5%4
0.096
0.742
0.740

Table .16.4

1906

0.uu3
0.367
U.7u9
1.280
1.312
1.914
T.000
1.u00

0.v94

- 85 -

WHITING in Division VIIe

and VIId.

Input catch in numbers ('000) for VPA.

177

G
3847
13004

23855
843
253

46
8

Sus3é6

WHITING in Divisions VIIe and VIId.

1978

150
1994y
9201
bohy
1550
433
Ry

¢]

36020

197y

v
7333
(982
4542
2482

639
93
10

25081

1980

28
5723
9895
4342
1735

445

49

7

2u222

Mean weight (kg) at age of the stock.

19707

Q.200
0.258
0.347
0.4%0
o042
N
0,850
.995

1978

0.13uU
U.20¢
U.260
U.540
U.412
0. 068
U711
.71

1979

U.1/70
U.29Yy
U.379
J.435
U.518
J. 594
1.052
Uab 'y

198U

U.195
U.282
U.356
U.436
U.461
U.538
U.633
0.790

WHITING in Divisions VIIe and VIId.
Fishing mortalities from VPA (M = 0.2).

1977

J.uou
0.473
Q.799
0.671
0.758
0.912
T.U0U
1.000

0.735

1978

U. ubé
d.olo
U.072
U.r64
1.015
1.224
1.00U
1.000

0.7138

1979

U. 000
u.268
U.640
0.858
1.353
2.034
1.0uU0
1.000

4,749

198U 19¢6=197/

u.u03
U.400
0.700
0.900
1.000
1.000
1.000
1.000

0.800

0.002
0.420
U.754
U.9/76
1.035
1.413
1.000
1.00U
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TOTAL
Total Biomass
Spawn.St.Biomass
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Table 16.5 WHITING in Divisions VIIe and VIIAd.
Stock size in numbers ('000) and

1976

492174
45393
15¢04
7596
2U85
654
127

0
120833

34752
11300

biomasses (tonnes) from VPA.

1977

54081
41216
25738
0328
1729
460
79

14

128644
34796
13604

1973

41986
44278
20515
9478
264
663
151

u

119r20

24879
10255

1979

15118
34240
184350
85706
3613
786
160
18

8U40

26038
135231

1980 1981
TUS TS khhknkkhkhn
12377 8418
21438 6793

7955 8716

2976 2648

764 8906
84 230
12 29
55919
18018

12516



Table 16.6. Nominal catch (in tonnes) of WHITING in Divisions VIIb,c and
(Data for 1971-1979 as officially reported to ICES)

VIIg-k

'Country 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980%
Belgium 54 20 124 75 83 97 60 37 26 -
France 4 893 5 695 4 035 4 331 3 637 4 731 3 962 3 848 4 127 -
Germany, Fed. - - + - 2 - 1 45 - 6
Rep. of

Ireland 482 1141 1 894 1 641 2 562 1.980 1 201 1172 2 674 -
Netherlands 100 377 2 080 915 66 112 86 63 3 -
Poland - - 14 - - - - - - -
Spain - 1 491 1121 1 367 2 974 2 772 - - - -
U.K. (Eng.+ 17 34 21 15 61 21 26 38 22 60
Wales)

U.K. - - - - - - 2 1 1 80
(Scotland)

USSR - 3 16 - 64 2 - - - -
Togal ﬁIIb,c 5 546 8 761 9 305 8 344 9 449 9 715 5 338 5 204 6 853 146
and g-

#) Provisional

- )g -
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Table 18.1 Data used for assessment of mesh increase
from 75 mm to 90 mm in Sub-area VI.

(Ref. ICES C.M.1974/F:36)

COD HADDOCK WHITING
Selection factor 3.6 3.4 3.8
75 mn 50% retention 27.0 25.5 28.5
range +2.,4 2.1 +2.6

50% retention 32.4 30.6 34.2
90 mn grange 2.9 £2.5 £3.3
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Table 18.2 COD ~ West of Scotland.
Long-term effect of a mesh increase from
75 mm to 90 mm (S.F. = 3.6).

Age ﬁx Fishing pattern Average weight (kg)
90 mm
1 .15 .14 0.663
2 41 41 1.40
3 .62 .62 2.91
4 <73 73 5,12
5 <90 «90 6.97
6 .68 .68 8,22
7 .66 .66 9.23
8+ .66 .66 10,00
retative o aversge | T/ Y,/R
1975-80 75 mm 90 mm
.2 1.6252 1.6263
A 1.9169 1.9198
.6 1.8907 1.8949
.8 1.7870 1.7921
1.0 1.6725 1.6783
1.1 1.6182 1.6243
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Table 18,3 HADDOCK - West of Scotland.
Long-term effect of an increase in mesh size
from 75 mm to 90 mm (S.F.= 3.4).
Age ﬁ% Fishing pattern Average weight (kg)
90 mm

1 .05 .026 «255
2 .27 #23 364
3 48 47 <490
4 .62 .62 647
5 .68 .68 .861
6 .73 .73 1.020
7 .64 64 1.240
8+ .64 .64 1.400

relative o average |  Tu/® T,/

1975-80 75 mm 90 mm

o2 .260 .260

o4 272 272

W6 «303 «305

.8 306 <309

1.0 .304 .308

1.2 <302 .306

1.4 «299 <303

1.6 .296 «300




Table 18.4
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WHITING - West of Scotland.
Long-term effect
gize from 75 mm to 90 mm

of an increase in mesh
(8.F. = 3.8)

Age fx Fishing pattern Average weight
90 mm (kg)

! 13 <04 .206
2 +40 14 .236
3 .64 .30 295
4 .64 46 .394
> 77 .66 .49%
6 .72 69 621
7 .50 .49 716
8+ .50 .50 .900

e e e | TR Y /R

1975-80 75 mn 90 mn

.2 2137 126

-4 .173 .168

6 183 .183

.8 .186 .189

1.0 .186 .190

1.2 .185 191

14 .185 .190

1.6 .184 .190

1.8 184 .189

2.0 .184 .188
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Table 20.1Species composition of catches made in the Fladen Ground area
during April to July 1965.

Species ke %
Total all species 36 577 100.0
Pandalus 10 968 30.0
Haddock 11 521 31.9
Whiting 3 649 10.0
Norway pout 2 811 T.7
Cod 2 339 6.2
Monk 2 258 6.2
Herring 512 1.4
Spiny dogfish 474 1.3
Rockling 460 1.2
Long-rough dab 444 1.2
Ling 266 0.7
Witch 223 0.6
Hake 137 0.4
Catfish 120 0.4
Nephrops 112 0.3
Halibut 76 0.2
Megrim 59 0.2

Table 20.2 Species composition of catches made in the Farn Deep area
area during July to September 1965.

Species kg %
Total all species 100 334 100.0
VPaI}dal\-lS 21 152 21,1
Whiting 63 371 63.2
Cod 5 516 5.5
Norway pout 3 652 3.6
Haddock 2 481 2.5
Herring 1 518 1.5
Rockling 735 0.7
Long~-rough dab 732 0.7
Monk 118 0.1
Nephrops 372 0.4
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Table 20.3 By-catch of protected fish species during April to July 1965
in the Fladen Ground survey in kg and numbers.

Fish species of fion | *8 tota? :riight Ton These mndireleed cftiﬁ bt
Number | % kg welg

Cod 1106 | 2 339 6.2 81 | 7.3 | 11.5 0.03
Haddock 36 851 | 11 521 31.9 46 0.1 6.2 0.02
Hake 789 137 0.4 615 | 77.9 | 15.5 0.04
Witeh 1 966 223 0.6 1322 | 67.2 | 55.3 0.16
Dab 518 20 0.1 155 | 29.9 3.5 0.01
Megrim 266 59 0.2 67 25.2 8.5 0.02
Plaice 5 2 0.0 - - - -

™ bot 15 0.0 - - - -
vsbing - 3 649 10.0 - - 16.3 0.04
Protected fish total: 17 965 40.0 116.8 0.32
Other fish: 7 640 29.6

Crustacean catch: 10 968 30.0

Total catch 36 573 100.0
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Figure 6.2 North Sea COD.
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Figure 6.3 North Sea COD. R ) I
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Figure 6.4 North Sea COD.
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COD in Division VIa.
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Predictions for cateh in 1982 and spawning
stock biomass in 1983.
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Figure 10,2 North Sea HADDOCK.
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Figure 14.2 North Sea WHITING.
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APPENDIX 1

ESTIMATION OF TERMINAL Fs

This procedure is an extension to that described by the Effort Data Working
Group (Anon., 1980).

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

A: read for each fleet effort data:

E (y = year; £ = fleet)

yf
and number caught by this fleet:

Cyfa (a

n

age)

for the years Vor yo+1, sesess ¥y

B: calculate cpue for each age group:

CPUE ;. = Cyfa/Eyf

C: calculate relative CPUE for each age group

CPUE /CPUE3E

Kyfa = yfa fa

# is index for the reference year.

D: calculate combined relative CPUE for all fleets

rya = ( % ] yfa Cyfa)/i Cyfa

E: calculate logarithms of scaled I's

1 :
rya = log (Fya/m;x { Tya )

This scaling is made for representation purposes only.
Fs read VPA-input, i.e. VPA
Total numbers caught, Cya , terminal Fs, Fya, and Ngtural

mortalities for the years

Vo= T Ygu1r cerer Yy

G: perform the VPA for the years Foeeenre Vg .
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H: calculate mean stock numbers from VPA-output

VPA

-2
Nya = N va (1-e"%)/z

Nya = numbers at the begining of year y.

I: calculate log mean Ns for the years

Y =¥gr Vou1r 2o Vo where Ve < ¥y i.e.
lo N
& ( Nya)

J: perform geometric mean regression analysis of

T N
va AL log (Nya)
for each age group for the years Voo aveecan Ty

a, and Ba are the intercept and regression coefficient resp.
K: predict log (ﬁ&l’a) ices

- '
log (Nyl,a) =ay + By e

L: calculate terminal P in last year

T .
¥q98

)

oxp (log(Wy .

- g'PA N

F
Yq02 viea ! ypee

for all age groups.

M: calculate the sum of squares of deviations between the terminal Fs
of the current iteration and the previous iteration:

E - o (r current _ P previous )2
a = yp,a ¥q08

N: if £ > .0001 go %o G;

O: print output tables

STOP
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The procedure was implemented in FORTRAN on the ICES computer during
the Working Group meeting. Thus, the program described above should
be considered as a first attempt to implement the method. The Working
Group had some doubt about the validity of some aspects of the statistical
procedure applied, e.g. the transformation from log N to N should perhaps
have been

N =exp (log ¥ + % 52)

where 52 is the variance around the regression line. This back
transformation would result in higher estimates of g and, thus, lower
values of F = C/ﬁ. Another point is that effort data were not corrected
for fishing power. Assuming fishing power increasing by time, this
would produce lower estimates of N and thus higher values of F = C/ﬁ for

the most recent years for which predictions are made.



YEAR EFFORT

1970 133,445
1971 174.559
1972 201,493
19703 182.541
1974 185.432
1975 152.92¢
1976 121.841
1907 144.5648
1978 135,220
1979 87.46¢
1980 55.477

- 115 =~

_r9 316,419

1973 152.422
1974 116.982
1975 161.009
1976 152.419
1907 224 .824
1978 236.929
1949 287.4%4
1980 333.9¢

1970 4.U69
1971 3.946
19¢2 4.372
1973 3,789
1974 3.500
1975 2.629
1906 3.10¢
1977 3.110
198 3.192
1979 2.9806
1980 1.989

0 656 .U00
1971 695 .000
1972 792.000
1973 833,000
1974 758,000
19¢5 /71.000
1976 824.000
‘7 804,000

3 854, U0u

.9 767 .00U
1980 865,400

AGE 1 2 3 4 5 6 4 8 Y
2710, 387. 1025, 485, 270. LN I5. I
1763, 2599, 320. 579, 160. B L 5.

357. 5328. 1646, 185. 7. 43, 5. b
2809. 1478. 264U, 471, 61. 28. 14. 6.
770. 1217. 926, 820, 144, 4. 49 . 4. 8.
1791, 1638. 431, 265. 27z, 38. 9 10. ‘.
301. 1377, 07¢. 152, 85, 87. 1. by 3.
3556, 616, 840, 228, 70. 1. 1. 0. 3.
874, 2540, 289. 182. 64, 16. 12. ’. ES
280, 926. 448, 4. 47. 23, 12. 4. 3.
2194, vie. 380. 12¢. 20. 20, 8. ’. T

3065, 3014. 1055, 470. 113. 22, 25.

7139, 9687. 644, 705, 587. 203, 7. 16.
1282. 20673, 5529, 396. 339, 120. 57. 2/, 5.
7931, 7000, 6188, R70. 137. 98. 42. 3. 12.
4263. 6313. 1610. 1085, 252, 54. 38. 22. 15.
5869, B8788. 1783, 556. 471, 9. 9. 5. 13.
1180.  14529. 2891. Sru. 179. 113, Sr. 1U. 4.
3347, 4356, 3069. 14, 177. 5. 35, 24 . 0.
4844, 20861, 1401. 851. 202. 48, 23, 21. 8.
39370. 3360. 3228. 380. 342, 06 . 46 . 18. 1.
12626. 6352, 2342, 827, 144, 0. 5. 15. 9.
1033, 326. 397r. 95, 33. 10. 2. 2. [V
1485. 1983. 207, 150. 41. 14, 6. 2. 2.
277. 4270, 7. 111, 50. 6. 2. J. U.
2191, 1297. 1904, 202. 20. 25. 12. 1. 4.
556. 1203, 438. 376. 40. 9. a. 3. 1.
2031. 1589, /to. 120. 113, 0. 1. 2. 1.
4. 3335, 415, 101, 38. 39, 10. 1. 1.
5660, 1853. 4. 118, /5. 24, 13. 8. 2.
3574. 7960. or7. 27U, 51. 23. ‘. 3. 5.
218177, 6U66. 18U8. 148, 1. 15. . 4. 2.
10601, 5515, 2052, 236, 70. 8. 15. 4. 3.

................... ————— - ————————— T ———— —————————— e cac———————

5964, 1961. 10069, 1401, 883, 265. 166. 25. 35.
5143, 13913, 1234 618 1056. 488, 188. T4, 29.
467. 15552, 48535, 650, 305. 591, 294, 95. o7 .
5877. 2446, 5707. 1764, 358, 205. 154, 6u. 0.
1272. 4331, 41, 1875, 08, 171, 69. 61. 56.
6250, 5759. 170k, 285. 563, 211 . 26. 24, 20.
1379. 9464 . 1440, ©33. 131, 270, 80. 17, 6.
12274. Sr2e. 2327. 534, 235, oo, 100. 3. 8.
5534, 19687, 136/, 903, 279. 105. 40. 51. 14.
21179. 11370, S648. 337, 366, 87. 41, 12. 21.
13299, 6U4Y. 2204 . 2. 117, 116. 35, 12. 6.
4244 . 1395, 701. 997, 628, 188. 118, 18. 25.
2786, 7536. 852. 334, 572, 205. 102, 40. 16.
299. 9964 . 3110. 401. 195, 382. 188. ol. 45,
3998. 1664, 5881, 1200, 243, 139, 105. 41. l.
743, 2530. 433, 10906, 414, 103, 40. 36. 33,
3361. 3096. 951. 153. 308. 113, 14. 15, 14.
1079. 7401, 1361, 499, 102. 210, 82. 15. 5.
6240. 108, 4UY. Vb 41. 12. 18. [ 1.
4186. 14891, 1034 683. 211, /Y. 0. 33. M.
15500. 8321. 2669. 240, 268, 3. s0. Y. 10,
13809, 6281. 228Y. 8uz. 122, 127, 3o. 135. o.

App.1/Table 1. North Sea COD.

Input data for estimgi):ion of terminal Fs.
.

Catch numbers (x 107

[N O A N

SCOTLAND
TRAWL

SCOTLAND
SEINE

SCOTLAND
LIGHT
TRAWL

ENGLAND
MOTOR
TRAVL

ENGLAND
SEINE




Age group
LOG( GAMMA)
LOG(MEAN=-R)
LOGC(GAMMA)
LOG(MEAN-N)
LOG(GAMMA)
LOG(MEAN-N)
LOG(GAMMA)
LOG(MEAN=N)
LOG(GAMMA)
LOG(MEAN=N)
LOG(GAMMA)
LOG(MEAN=N)
LOG(GAMMA)D
LOG(MEAM=-N)
LOGC(GAMMA)D
LOG(MEAN-N)
LOG(GAMMA)D
LOG(MEAN-N)
LOG(GAMMA)
LOGCMEAN=-N)
LOG(GAMMA)
LOG(MEAN=N)

COR.COEFF (R)

SLOPE
INTERCEPT
PREDIC. MEAN-N

PREDICTED F

-1.824
12.814
-1.927
12.916
-3.649
11.189
-1.780
11.915
-2.380
11.637
-1.782
12.252
~3.309
11.514
- =1.315
12.995
-1.870
12. 391
0.009
12.572
~0.759
13.216

2 3
~2.195 ~0.843
10.867 10.051
-0.695 -1.724
12.001 9.941
-0.239 -0.411
12.158 10.812
-1.358 0.000
10.580 10.982
-1.366 -1.237
11.078 9.625
-0.971 =1.047
10.974 10.041
-0.428 ~0.745
11.431 Y.925
-1.592 -0.081
10.808 10.501

0.000 -1.351
12.034 9.628
-0.613 -0.401
11.599 10.635
-0.871 -U.565
11.4%0 10.435

0.828 0.859

0.840 0.862
12.148 10.921
90741, 34019.

1.112 U.86/7

App.1/Table 2 North Sea COD.

Geometric mean regression

-0.258
9.982
~0.670
9.111
-1.255
8.993
-0.233
9.712
0.000
9.969
-1.072
8.727
-1.020
9.056
-0.898
9.006
-0.610
9.339
-1.410
8.598
-0.401
9.573

analysis for estimation of terminal Fs.

5
0.000
9.254

~0.040
9.166
~0.655
8.189
-1.078
&.151
-0.370
8.740
~0.244
9.043
=1.365
7.878
-1.286
8.141
-1.114
8.147
-0.732
8.426
=1.495
T.744

7
-0.541
71.476
=0.440
7.524
0.0u0
7.633
~0.581
7.220
-1.116
6.239
-2.1177
6.611
-1.012
6.944
-0.998
(.136
-1.717
6.275
~1.406
6.5U7
-1.386
6.584

= 91T -



YEAK

EFFORT

AGE 1 2 3 4 5 ] 4 8 £ 1o
1970 133.445 68 . 8113. 8623/, 2/47. 150. 82. 26. 431, 3. '
1971 174.559 85632, 4467, §090. 8Ue28. 1774, 121. 34, 43, 432, 2/,
1972 201.4935 105655, 69149, 4204, 3906. 37086. 728. 32. [ Tu. b4 .
1973 182,541 10435. 47958, 33432. gUY. 835. 6342, Thy. 18. 2. 2u.
1974 185.432 222660, 8291. 3113». 69US. 163, 205. 1562. 35, 4. /.
19¢5 152.977  94929. 66943, (/85. 163511, 2U15. (3. 57. 383. 15. ‘.
1976 121.841 7161, 66577. 22005, 12640. 3030. 596. 16. o. 9U. 1U.
1977 144.348 14510, 8643. 45156, 7611. 447 . 1d06. 179. 24U. 5. 35.
1978 135,220 41045, 14543, 2285. 169306, 1742, 174, 332. 61 . 16. 2.
1979 R7.467 6126. 130667. 4U0U1. 7570, 4671, 32¢. 56. 71. 28. 9.
19280 55.477 1686, 21487. >7U4. 1064, 192. 1159. 104. 1. 18. 4.
1970 426,565 436. 18710. 188725. 68U5., 85. 154 . 36. 7. 4. 3.
1971 416,144 122057, 9987. 13326. 1uU9UL62. 2460, 82. 36. 37. 249. b4
1972 392.432 152582. 104850. B64Y. 4okB8. 39723. 911, 53. [ 3. 110.
1973 414,898 24752. 120189Y. 63564, 1982, 1042. 9872. 351. 42 . 7. 39.
1904 349.604 540844, 22404. 78275. 12975, 441, 234, 2390. 48, 3. 8.
1975 329.432 231344, 1649406, 2U7Uo. 35067. 4081. - 151, 110. 530. 22. M.
1906 307.165 22331. 225408. 5¢334. 2564, 8098. 1026. 54, 13. 146. 10.
1977 313.913 40479, 33521. 131182, 1309Y. 1689. 1480. 347. 24, 7. 4.
1978 325.246 136516, 61528. 14372. 44653, 2396. 419, 673. 86. 29, 3.
1979 316,419 92774, 77527. 1708U. 3100. 8213. 659. 71. 115, 24, 4.
1980 297.225 105612. 1330U24. 26178. 3394. 501. 24706, 123. 20. 55. 25.
1970 R3.529 30. 1399. 16652, 360. 4. 5. 1. 83, 0. 0.
1971 104.901 2025%. 1612. 1642. 16017, 347. 12. 18. 6. 45. 12.
1972 121,031 29215. 16844, 2239, 1058. 7914, 137. 13, T 1. 28.
1973 152.422 4620. 22521, 8923, 246 . 203. 1591. 48. 3. 1. 6.
1974 116.982 90927, 4371, 13474, 2278. 31. 21. 283. 6. 0. 1.
1975 161.009 53768. 41292. 4389. 7623, 605. 13. 14 . 7. 3. 1.
1976 152.419 4410. 4676G. 10711, o4, 1764, 328. 7. 5. 45. 1.
19¢7 224,826 11729. 7Use. 41283, 3430, 391. 8. 99. 15. 2. 5.
1978 236.929 34300. 12941, 2720. 119v2r. 781, 105. 167. 24, 4o g.
1979 287.494 29616. 24014, 4114, 750. 3913, 218. 21. 61. 22. 0.
1980 333.197 94526, 46573, 8030. 754. 197. 1014. 6G. 13. 8. 5.
1970 62.579 2. 138. 185%2. 1. 1. 1. 0. 3. 0. U.
1971 72.909 1114, 8%. 10C. 144, 12. 1. o. u. 2. u.
1972 70.077 1038. 832. 39. 20. 240. 5. a. u. . u.
1973 80.369 193. 1096. 340. 73. 6. 39. 1. 0. 0. u.
1974 127.264 2959. 135. 40U, 52. 0. 0. 58. U. 0. 0.
1975 118.308 993, 770, 93, 135. 2. U. G. 1. u. U.
1976 140.¢76 202. 2590. 399. 19. 46. (. G. 1. 1. U.
1977 96.19U 193. 111, UK. 4b . 9. 135, 2. U. 0. 0.
1973 100.630 385. 150. 108. 6. 4. 1. . U. . U.
1979 113.2506 581. 440. 28. 3. 21. 3. u. 1. 0. u.
1980 102.023 2045, 730. 97. [ 1. 14 . 1. G. b. 0.

App.1/Table 3. North Sea HADDOCK.

Input data for estimation of terminal Ps.
Catch number (x 10 77).

SCOTLAND
TRAWL

SCOTLAND
SEINE

SCOTLAND
LIGHT
TRAWL

SCOTLAND
NEPHROPS
TRAWL
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1970 LOG(GAMMA)
LOGCMEAN=-N)
1971 LOG(GAMMA)
LOGCMEAN=-N)
1972 LOG(GAMMA)
LOG(MEAN—N)
1973 LOG(GAMMA)
LOG(MEAN=-N)
1974 LOG(GAMMA)
LOG(MEAN=-N)
1975 LOG(GAMMA)
LOG(MEAN-N)
1976 LOG(GAMMA)
LOGCMEAN=-N)
1977 LOG(GAMMA)
LOG(MEAN=-N)
1978 LOG(GAMMA)
LOGCMEAN~-N)
1979 LOG(GAMMA)
LOGC(MEAN-N)
1980 LOG(GAMMA)
LOGCMEAN=-N)

-7.982
12.243
-0.710
14.196
-0.644
14.314
-3.086
12.807

0. 000
14.593
~0.723
14.792
-3.179
12.481
-2.619
12.849
-1.568
13.365
-2.828%
13.978
-2.588
13.267

-4 .343
6.592
-3.651
5.653
-3.715
6.149
-2.056
7.235
0.0u0
9.118
-3,040
6.088
-3.605
6.295
=1.791
7.262
-1.17¢9
7.745
-3.319
6.379
-2.513
7.006

COR.COEFF (R)
SLOPE
INTERCEPT
PREDIC. MEAN-N
PREDICTED F

App.1l/Table 4 North Sea HADDOCK.

577631.
1.111

13799.

Geometric mean regression analysis for the estimation of termlnal Fs.

10
=4.065
2.755
-0.740
5.426
0.000
6.351
-1.303
5.039
-2.552
3.822
~2.349
4.468
-1.937
4.308
-0.628
5.450
-3.540
3.535
-1.629
4.070
-1.666
4,725

0.959
0.978
6.355

113.
0.603

- 81T -



YEAR

FORT AGE 1 2 3 4 5 6 K¢ 8

1970 133,445 5123. 7214, 38002. 2909. 503. 165. 15. 212.

1971 174.559 15789. 20849. 1971. 16116, 1956. 201. 54. U.

1972 201.493 25478. 48248. 4986. 548. 7925. 987. 95. 38.

1973 182.547 28429. 40248. 12647, 1066. 124. 2271, 226. 25. SCOTLAND
1974 185.432 6685. 33168. 12361. 1866. 288. 37. 540. 37, TRAWL
1975 152.977 2192. 5168. 12588. 2150, 299. 42. 7. 121.

1976 121.841 277. . 8199. 2858. 3940. 690. 121. 14. 0.

1977 144.348 882. 6380. 13329. 1528. 2352, 211. 26. 2.

1978 135.220 2270. 12979. 15501. 8032. 550. 752. 71. 9.

1979 87.467 2856. 14814. 11068, 7828. 2945. 106, 212. 25,

1980 55.477 531. 10354. 10239. 3653, 2485. 950. 4. 25.

1970 426.563 17135. 27069. 12595/. 10411, 1647. 726. 75. 387.

1971 416,144  49957. 65792, (581. 47095, 5484. 593, 177. 13.

1972 392.432 58032. 115502. 11142, 1414, 15954, 2909. 1730. 33,

1973 414.898 65213. 93310. 31285. 3121. 351. 4434, 511. 7. SCOTLAND
1974 349.604 19080. 86473. 37786. 6628. 968. 110. 1194, 79. SEINE
1975 329.432 22981. 27294. 38967. 9845. 837. 103. 19. 292.

1976 307.165 5583. 51258. 11497. 10543, 1890. 264. 43, 0.

1977 313.913 23106. 59814. 3/303. 3390. 2539. 371, 31. 10.

1978 325.246 14435, 28532. 43515, 15313, 1058. 14G9. 207. 36.

1979 316.419 140285, 43493. 28504. 14808. 6030. 6(8. 157. S

1980 297.225 18227. 47919. 33811. 13290. 9645, 2540. 411. 293.

1970 83.529 2266. 3596. 15452, 1322. 202. 110. 9. 125.

1971 104.701 9958. 13076. 1461, 8153, 1102. 139. 62. 4.

1972 121.031 17803. 35938. 3640. 501. 4483, 605. 80. 18.

1973 152.422 21800. 30820. 9567. 920. 108. 1539. 191. 39. SCOTLAND
1974 116.982 5614. 25313. 9174. 1454. 218. 17. 428. 5. LIGHT
1975 161.009 10689. 12413. 18594, 341 0. 425. 34. 5. 180. TRAWL
1976 152.419 2999. 25609. 4963. 4929. 876. 195. 18. 1.

1977 224.824 17145, 47732. 27690. 1675. 2379. 460. 34. 18.

1978 236.944 9249. 20232. 30633. 14478, 956. 1612. 635. 72.

1979 287.494 116228. 39212. 22582. 17820. 4104, 377. 285. 57.

1980 333.197 21621. 46713. 33139, 9192. 7755, 1958. 171. 147.

1970 62.579 723. 1250. 4eir. 290. 72. 27. 3. 13.

1971 72.909 1102. 1516. 189. 1012. 98. 12. 5. 0.

1972 70.077 642. 1228. 128. 18. 166. 18. 1. 1.

1973 80.369 1298. 1836. 566. 55. 6. 82. 8. 2. SCOTLAND
1974 127.264 390. 1674. 729. 115. 24. 1. 39. 1. NEPHROPS
1975 118.308 547. 576. 729. 199. 32. 2. o. 1. TRAWL
1976 140.7706 292. 2050. 423. 365. 99. 17. 0. U.

1977 96.190 1036. 2717. 1302. 113. 150. 56. 3. 4.

1978 100.636 423. 1036. 1225, 355. 17, 34. 27. 2.

19¢9 113.256 3778, 1553. 598. 52/(. 67. 5. 2. 1.

1980 102.023 1681. 2819. 1057, 398. 399. 53. 1. 1.

App.1l/Table 5 North Sea WHITING.
Input data for estim%tion of terminal Fs.
Catch numbers (x 1077).
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1977
1978
1979

1980

LOGCGAMMA)
LOG(MEAN-N)
LOGC GAMMA)
LOGCMEAN=-N)
LOG(GAMMA)
LOG(MEAN=-N)
LOG(GAMMA)
LOG(MEAN=N)
LOG( GAMHMA)
LOGCMEAN=-N)
LOG(GAMITA)
LOG(MEAN=-N)
LOG(GAMMA)
LOG(MEAN=N)
LOG(GAMMA)
LOG(MEAN-N)
LOG(GAMMA)
LOG(MEAN-N)
LOG(GAMMA)
LOGCMEAN=N)
LOGCGAMHMA)
LOGCMEAN=N)

COR.COEFF (R)
SLOPE
INTERCEPT
PREDIC. MEAN-N
FREDICTED F

-1.898

0.200
0.307
14.596
1220138.
0.236

-1.530
11.684
-0.665
12.351
0.000
13.28¢
—-0.257
13.602
-0.222
13.789
-1.285
12.974
=0.546
13,772
-0.321
13.591
-1.141
13.339
-0.656
13.490
-0.554
13.264

0.561

App.1/Table 6 North Sea WHITING.

Geometric mean regression analysis for estimation of terminal Fs.

0.000
13.412
-2.829
10.271
-2.336
11.201
-1.395
11.920
-1.090
12.239
=0.905
12.446
-2.080
11.715
-0.846
12.500
~0.752
12.761
-1.128
12.491
-0.863
12.557

0.856

w
wv
o
Rl
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R EFFORT AGE 1

2 3 4 S 7 8
1970 40.572 35. 35. 190. 123. 119. 42, 7. 6.
1971 41.234 62. 179. 23. 141. 50. 32. 14. 6.
1972 55.536 46, 498 . 159. 32. 89. 1. 9. 1.
1973 51.153 6. 26. vu. 35. 7. 14 . 6. 2.
1974 45.899 71. 192. 100. 228. 29, 10. 12. 3.
1975 37.080 22. 175. 82. 40. 59. 12. 3. 4. SCOTLAND
1976 35.30¢7 47. 234, 149, 49. 39. 41. 7. 1. TRAWL
1977 33.948 98. 69. 75. 27, 12. 9. 6. 2.
1978 51.582 36. 256. 76. 107. 53. 20. 9. 5.
1979 33.373 16. 109. 103. 34, 29. 15. 4. 2.
1980 19.660 160. 141, 75, 36. 7. 6. 2. 3.
App.l/Table 7 COD in Division VIa.
Input data for estimation of terminal Fs.
Catch numbers (x 10-3).
YEAR 1 2 3 4 S 6 7 8
1970 LOG(GAMMA) -2.244 -2.341 0.u0V -0.494 0.000 -0.115 -0.677 -0.031
LOGCMEAN-N) 8.435 7.605 7.789 6,665 T 6.500 5.646 4.587 4.020
1971 LOG(GAMMA) -1.689 -0.725 -2.128 -0.373 -0.883 -0.403 0.0u0 ~0.048
LOG(MEAN-N) 8.970 8.098 7.141 7.116 5.804 5.738 4.976 3.940
1972 LOG(GAMMA) -2.285 0.000 -0.492 -2.154 -0.604 -1.769 -0.740 -2.137
LOG(MEAN=-N) 8.254 8.542 7.479 6.336 6.253 5.059 4.988 4.207
1973 LOG(GANMA) -4.240 -2.870 -U.979 ~-1.982 -3.065 -1.445 -1.003 -1.362
LOG(MEAN-N) 8.737 7.939 7.884 6.645 5.351 5.243 4.280 4.207
1974 LOGCGAMMA) ~-1.660 -0.763 -0.r65 0.000 -1.535 -1.673 -0.261 -U.848
LOGCMEAN=N) 8.3880 8.315 7.439 7.100 5.736 4.507 4.233 3.448
1975 LOG(GAMMA) -2.619 -0.642 -0.750 -1.52¢7 -0.612 -1.198 -1.434 ~U0.347
LOG(MEAN-N) 9.315 8.417 7.594 6.724 6.272 4.915 3.884 3.301
1976 LOG(GAHMMA) -1.947 -0.440 -0.104 -1.275 -0.97¢ 0.000 -0.538 ~1.684
LOG(MEAN=-N) 8.634 8.698 7.091 6.749 5.867 5.435 4.021 3.247
19¢7 LOG(GAMMA) -1.036 -1.484 -J.751 -1.832 -2.116 -1.477 -0.653 -0.952
LOG{MEAN-N) 9.066 8.073 7.774 6.874 5.858 5.028 4.554 2.922
19¢8 LOG(GAMMA) -2.456 -0.592 -1.150 -0.873 -1.049 =-1.097 -0.666 -0.454
LOG(MEAN-N) 9.093 8.647 7.384 6.899 6.025 4.973 4.214 3.758
1979 LOG(GAMMA) ~-2.832 -1.010 -0.417¢ -1.584 -1.216 -0.949 -1.041 -U.935
LOG(MEAN-N) 9.617 B.740 7.932 6.308 5.873 5.040 4.169 3.321
1980 LOG(GAMMA) 0.000 ~0.223 -0.20% -0.998 -2.109 -1.336 -1.205 0.000
LOG(MEAN=-M) R.T789 9.2406 8.147 6.970 4.712 4.865 4.120 3.580
COR.COEFF (R) -0.037 0.r72 0.091 0.705 0.904 0.784 0.543 -0.059
SLOPE -0.U48 1.087 06.977 1.079 1.381 0.906 0.544 -0.064
INTERCEPT 8.789 9.489 8.348 8.047 7.625 6.076 L7176 3.580
PREDIC. MEAN-NM 6559, 10302. 3454, 1064. 111, 130. 62. 36.
PREDICTED F 0.167 0.302 u.58u 0.749 1.707 0.601 0.471 y.223

App.1l/Table 8 COD in Division VIa.

Geometric mean regression analysis for estimation of terminal Fs.
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YEAR EFFORT AGE 1 2 3 4 5 6 7 8
1970 40.572 1. 39, 22261. 1364. 43, 34. 72. 242.
1971 41.234 21. 154. 514. 25358. 226. 12. 2. 1.
1972 55.53%6 95. 5921. /46, 1U28. 23635. 196. 5. 5.
1973 51.153 53. 1754, 5239. 95. 641. 17059. 61. 1.
1974 45.899 184. 1165, 3897. 1706, 25. 194. 4874 . /. 3%23%““
1975 37.080 184. 3867. 1172. 1678. 666. 20. 51. 1523.
1976 35.30¢ 2. 4588. 4953, 211, 595. 183. 4. 1.
1977 33.943 79. 80. 10293. 2039. 129. 171. 52. 7.
1978 51.582 122. 331. 151. 10517, 15.27. 153. 122. 99.
1979 33.373 302. 1661. 582. 75. 3261. 318. 32. 25.
1980 19.960 1. 2087. 12ve6. 204, 27. 873. 4. 2.
App.1l/Table 9 HADDOCK in Division VIa.
Input data for estimation of terminal Fs.
Catch numbers (x 10-3).
YEAR 1 2 3 4 5 6 7 8
1970 LOG(GANMA) -5.906 -4.907 0.000 -2.906 "-5.995 ~5.986 -4.092 -1.930
™ LOG(MEAN-N) 8.713 9.248 12.715 8.216 6.134 4.660 4.651 6.727
1971 LOG(GAMMA) -2.877 -3.549 -3.785 0.000 -4.352 -7.044 -7.691 ~7.435
LOG(MEAN-N) 11.229 8.363 8.843 12.170 7.426 5.482 3.942 3.352
1972 LOG(GAMMA) -1.666 -0.198 ~3.710 -3.503 @.000 ~4.549 -7.073 -6.123
LOG(MEAN=N) 10.402 10./52 7.454 8.097 11.451 6.744 4,090 3.352
1973 LOGC(GAMMA) -2.167 -1.332 -1.678 -5.803 -3.525 . 0.000 -4.489 -7.650
LOGCMEAN-N) 9.632 10.083 9.871 6.301 7.114 10.555 5.957 4.046
1974 LOG(GAMMA) -0.814 -1.633 -1.866 -2.806 -6.661 -4.368 0.000 -5.596
LOG(MEAN-N) 10.915 9.222 9.434 8.387 5.706 5.796 9.474 5.127
1975 LOGC(GAMMA) -0.601% -0.220 -2.854 -2.609 -3.165 -6.427 -4 ,346 0.000
LOGUMEAN-N) 11.992 10.562 8.589 8.525 8.0006 5.052 4.010 8.455
1976 LUG(GAMMA) ~-5.074 G.000 -1.364 -3.419 -3.229 -4.164 -6.843 -7.279
LOGCMEAN=N) 8.458 11.680 9.912 7.786 7.580 7.183 4.381 2.436
1977 LOG(GAMMA) -1.358 ~-4.010 -0.593 -2.326 -4.718 -4.193 ~4.239 -5.294
LOG(MEAN=N) 9.171 7.980 11.198 9.055 6.893 6.633 6.408 3.724
1978 LOG(GAMMA) ~1.342 -3.008 -5.233 -1.104 -2.606 -4.722 -3.804 -3.063
LOG(MEAN=-N) 10.616 B.878 7.278 10.473 8.082 5.880 5.703 5.619
1979 LOG(GAMMA) 0.000 -0.960 -3.449 -5.612 -1.471 -3.555 -4.707 -4.004
LOGCMEAN-N) 11.625 10.228 8.413 6.468 9.609 7.026 4.667 4.787
1980 LOG(GAMNMA) -5.196 -0.217 -2.134 -3.802 -5.751 -2.031 -3.809 -6.016
LOG(MEAN-N) 7.722 11.343 9.0669 7.825 5.680 8.853 6.195 3.604
COR.COEFF (R) a.767 0.854 0.936 0.974 0.962 0.941 0.834 0.927
SLOPE 0.847 0.931 0.936 0.974 0.976 0.952 0.866 0.983
INTERCEPT 12.121 11.545 11.667 11.528 11.292 10.788 9.494 9.519
PREDIC. MEAN-N 2257. 84344, 15824. 2503. 293. 6995. 490. 37.
PREDICTED F 1.113 0.151 U.333 0.367 0.485 0.444 0.469 0.599

pg.l(Table 10 HADDOCK in Division VIa.

Geometric mean regression analysis for estimation of terminal Fs.
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YEAR EFFORT AGE 1 2 E} 4 S 7 8
1970 40.572 3. 13. 2018. 462, 64, 28. 1. 29.
1971 41.2306 13. 132. 98. 3024, 166. 36. 3. U.
19¢2 55.5306 329. 473, 235. 56. 1273. 85. 5. 2.
1973 51.153 306. 993. 624. 222. 47. 785. 1?3. ?. SCOTLAND
1904 45.899 71. 1816. ?05. 1v2. S56. 5. . -
1975 37.080 127. 325. 1528, 217. 31. 6. 0. 27. TRAWL
19¢6 35.50/ 52. 1730. 807. 1170. 168. 13. 3. 0.
1977 33.948 309. 376. 2032. 228. 450. 17. 0. u.
19¢8 51.582 46. 041, 719. 2451, 246. 414, 26. 1.
1979 33.373 145, 2108. 1824. 898. 713. 29. 7o. 1.
1980 19.660 25. 445, 1385. 013, 344, 21¢. 37. 17.
App.1/Table 11 WHITING in Division VIa.
Input data for estim%tion of terminal Fs.
Catch numbers (x 1077).
YEAR 1 2 3 4 5 6 7 8
19¢0 LOGCRAMAA) -4.813 ~5.284 -0.348 -1.863 -2.6(6 ~3.102 -b (97 -0.190
LOGCMEAN-N) 9.833 9.2738 11.376 %8.490 6.679° 5.586 2.157 6.642
1971 LOG(GAMNMA) -3.363 ~2.982 -35.38Y 0.000 ~1.739 -2.867 -3.714 -5.877
LNOG(MEAN-N) 10.192 9.328 8.284 10.640 7.643 5.649 4.662 0.511
19¢2 LOG(GAMMA) -0.429 -2.004 -2.812 -4.287 0.000 -2.305 -3.501 -3.179
LOSCMEAR-N) 11.240 9.571 8.262 6.962 9.515 6.649 4.655 3.843
1973 LOG(GAMAA) -0.420 -1.180 -1./54 -2.827 -3.217 0.000 -1.365 -2.403
LOGCMEAN=N) 12.3046 10.470 8.339 6.795 5.283 8.170 5.255 3.769
1974 LOG(GAMIA) -1.772 -0.468 -1.273 -2.864 -2.933 -4.948 0.000 -1.¢35
LOG(MEAN=N) 10.989 11.585 9.274 6.835 5.184 3.424 6.902 3.945
19¢5 LOG(GAMMA) -0.977 ~-1.975 ~0.536 -2.528 -3.311 -4.552 -7.009 -u.172
LOG(MEAN-N) 11.814 10.494 10.795 8.204 5.358 3.920 1.823 5.966
1976 LOG(GAMMA) -1.821 -0.254 -1.126 ~-0.794 -1.572 -3.730 -3.559 -5.721
LOG(MEAN~-N) 10.8238 11.292 9.559 9.733 6.986 3.783 2.641 0.511
19¢7 LOG(GAMMA) 0.000 -1.7461 -0.163 -2.391 -0.548 -3.422 -6.921 -5.682
LOG(MEAN-N) 11.259 10.338 10.451 8.424 B.547 5.432 2.009 1.609
1978 LOG(GAMMA) -2.323 -1.626 -1.620 -0.434 =1.570 ~-0.648 =-1.7/9 -3.798
LOGCMEAN=-N) 11.802 10.759 9.721 9.550 7.643 7.477 3.990 0.511
1979 LOG(GAMMA) -0.740 0.000 -0.254 -1.003 ~-0.uv0 -2.575 -0.271 ~-3.362
LOG(MEAN=N) 11.502 11.344 10.103 9.136 8.726 7.101 6.595 2.890
1980 LOG(GAMAA) -1.963 -1.026 6.u00 -0.855 -0.270 -0.330 -0.461 0.000
LOG(MEAN-N) 10.8438 11.194 10.768 9.441 8.629 8.050 6.733 6.007
COR.COEFF (R) 0.778 0.866 0.867 0.924 0.966 0.937 0.9us 0.929
SLOPE 1.014 1.033 0.868 0.924 0.986 0.938 0.941 0.930
INTERCEPT 12.844 12.254 10.768 10.231 8.895 8.359 7.167 6.007
PREDIC. MEAN-N 51431 72727. 47480 12597. 5589. 3134, 840, 406.
PREDICTED F 0.186 0.15¢6 0.339 0.361 0.240 0.363 0.112 U.239

App.1/Table 12 WHITING in Division VIa. i
Geometric mean regression analysis for estimation of terminal Fs.
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App.1/Figure 2 North Sea HADDOCK.
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App.1/Figure 4 COD - West of Scotland - Div.VIa.
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App.1/Figure 6 WHITING in Division VIa.

Geometric mean regression for the estimation
of terminal Fs.
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APPENDIX 2

SUGGESTION FOR AN INDEX OF EXPLOITATION

ACFM has requested that the level of exploitation in each year be typified
by some single number. The basic problem in doing this is that such a
request means that an attempt should be made to completely describe a Vvector
of numbers (e.g. values of F at age in a given year) by means of a single

number and this is not possible.

The following is a suggestion for a way out of this problem.
Congider a trajectory in time of the biomass of a cohort of fish not
subject to exploitation. Under these conditions the cohort attains a max.biomass

at some well defined age, i.e.

max.biomass

Biomass

Age at max.biomass
‘ = 85pt

Time

The ideal way to fish such a cohort is to catch all the fish at age aopt'
The trajectory of the cohort biomass would then be as shown below.

opt

Biomass

Time

In fact it is impossible to fish a cohort in the ideal manner so-that under
fishing the biomass trajectory of the cohort differs from the ideal

trajectory by the amounts indicated by the hatched area in the following graph.
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Ideal
trajectory

N

Deviations from ideal trajectory

_— Trajectory under fishing

The value of aopt can be computed by finding the value of a, for which
the expression
_ -(a+0.5)M,

w,_ N_e = max value
a a

1

N

_a

w
a

weight at age a.

Given that aopt is known, the index to be calculated is:

G = I N "; ( l—e_Ma - l_e-(Fa'l-Ma)
a<aopt a "a Ma Fa + M,
. _ 1o~ (Fatla)
+ Na Ya F_+M,
a>aop.b a

This is equivalent to the following expression

_ unexp exp. —
G= Z (x, -N ) wy
a<aopt

_ exp _

+ Z N W

a

a>aopy

where No°P and N UneXP  ,re the mean number of fish in the sea between

ages a and a+l, in the exploited stock and the unexploited stock
respectively. The closer G is to zero, the better the stock has been

fished to produce yield.

number of age group a at the beginning of the year (from VPA output)
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Given that a VPA exists for the stock in question, all of the quantities
required to estimate G are known. The output of the procedure suggested
would be as follows:

Year

G could also be calculated for any long- or short-term simulated stock
condition and in this way proposals for long- or short-term simulated
situations could be compared with the historical series of G on an

objective basis.

G was not calculated during this Working Group meeting because of lack

of time.









