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1 PARTICIPANTS
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0. Smedstad Norway
A. Souplet France
Dr E.D. Anderson, the ICES Statistician, attended the meeting.

2 TERMS OF REFERENCE

At the 1985 Statutory Meeting of ICES, it was decided (C.Res.
1986/2:5:7) that the North Sea Roundfish working Group should
meet from 9-20 March 1987 at ICES Headquarters to:

a) consider the report of the ad hoc Multispecies Assessment
Working Group;

b) examine the evidence for changes in catchability in both
commercial fisheries and research surveys and evaluate the
conseguences;

c) assess the status of and provide catch options for 1988 within
safe biological 1limits for the stocks of cod, haddock,
whiting, and saithe in Sub-areas IV and VI (also including
Division IIIa for saithe); cod, haddock, and whiting in
Divisions VIId, e and VIIb,c,h-k (also including Division VIIg
for haddock); and saithe in Sub-area VII;

d) provide quarterly catch-at-age and catch and stock mean
weight-at-age data and information on the relative
distribution at different ages by quarter for North Sea cod,
haddock, whiting, and saithe for 1986 as input for the
Multispecies VPA.

2.1 Data Base Revisions

Preliminary data were prepared for 1986 and amendments were made
to the 1985 data.

The Group's data base and programs were transferred +to the 1IBM
microcomputer recently installed at ICES. No attempt was made
to update the data base on the NORD computer.



2.2 Problems ip Maintaining a Valid Data Base

Problems with the Dutch landings statistics are still in
evidence. Official Dutch landings data consist only of the total
weight landed of each species by quarter. No information is
available on the weight landed by gear or the composition in
market categories, and this leads to problems and possible
errors in the derivation of catch-at-age data. Furthermore, no
effort data are available

Estimates based on only very limited biological sampling were
available of the number at age of whiting and haddock in the
Danish industrial by-catch in 1986, although an estimate was
available of the total weight caught of each of these species.
Especially when taken in conjunction with the poor Danish data on
by-catch age composition for 1984 and 1985 (also brought about by
the refusal of Danish fishermen to allow sampling by the Danish
Institute), this has caused a serious further reduction in the
validity of the international catch-at-age data base. The fact
that the Danish Institute is currently being prevented from
obtaining biological samples is, in effect, reducing the value of
other nations' data.

It must be stressed, therefore, that the Group possesses very
poor estimates of the age composition of the Danish by-catch of
haddock and whiting in the North Sea in 1984, 1985, and 1986 and
any work on these species presented in this report must be inter-
preted with this fact in mind.

It should also be noted that no material improvement in this
situation has occurred in the first quarter of 1987, so it is

likely that the Group will experience the same problems at its
next meeting.

3 OTHER MATTERS

3.1 Data on Maturity

In 1984, the Working Group started to use maturity ogives for
North Sea cod, haddock, and whiting based on the results from the
International Young Fish Survey in 1981 and 1982. Before that
time, knife-edge maturity ogives were used.

Maturity data have now become available for the years 1983-1985.
Maturity data for the period 1981-1985 are presented in Table
3.1. Except for the value of 1% mature cod at age 1, which seems
to be an exceptional value, there are no great discrepancies
between the average percentage mature fish at age over the period
1981-1985 and the values used by the Working Group in the last
years. The Group, therefore, decided not to change the maturity
ogives for North Sea cod, haddock, and whiting.

For North Sea saithe, new data for the proportion mature at each
age were provided by Norway, derived from observations made on a
research vessel survey (Table 21.4).




3.2 Natural Mortality Rates

For all roundfish species in the North Sea except saithe, new
estimates of natural mortality rates, resulting from MSVPA, were
available from the report of the ad hoc Multispecies Assessment
Working Graup (Anon., 1987, Table 2.8.2). For North Sea cod, the
new estimates were virtually identical to those used in last
year's assessment, and, therefore, they were not changed. For
North Sea haddock and whiting, there were slight differences and,
therefore, minor adjustments to some values have been made, as
shown below.

Haddock Whiting

Age 0ld New old New
o' 2.05 2.05 2.25  2.55
1 1.45 1.65 0.95 0.95
2 0.35 0.40 0.45 0.45
3 0.25 0.25 0.35 0.35
4 0.25 0.25 0.30 0.30
5 0.20 0.20 0.25 0.25
6 0.20 0.20 0.25 0.25
7 0.20 0.20 0.20 0.20
8+ 0.20 0.20 0.20 0.20

1Values refer to the period July-
December.

3.3 Yield per Recruit

At the request of ACFM, yield-per-recruit curves have been
included in the report. However, the Group wishes to restate its
view that single-species yield-per-recruit curves may be mis-
leading in terms of formulating long-term management objectives.
This view is supported by the work of the ad hoc Multispecies
Assessment Working Group.

3.4 Catch Prediction Methods

shortly before last year's meeting, the Working Group was
informed of the recommendation of the Methods Working Group on
the use of Fs in catch prediction when N had been estimated from
a survey index. Since then, more work on the problem has been
done by the Multispecies Working Group, and the recommendation
was endorsed. The Working Group, therefore, decided to implement
the recommendation. The catch prediction procedure is as
follows:

a) Where an F in the last data year is estimated from a tuning
method, then this same F is used to calculate N at the start
of the first prediction year.



b) Where an F in the last data year in VPA is calculated to be
consistent with a year-class estimate in the same ‘year, the F
is not used to carry the N forward into prediction. Instead, a
recent average F is used. This procedure is followed to reduce
the sensitivity of the prediction to arbitrary changes in M at
age or revisions to survey indices.

In this year's assessment, the Fs for 1986 which differ in +the
VPA table and the input to catch prediction table are as follows:

Stock Age 1 Age 2

Cod IV

Cod VIa
Haddock IV
Haddock VIa
Whiting IV
Whiting VIa
Saithe IV
Saithe VI

+ o+ o+
1

Further background to this topic can be found in Anon. (1986a,
1986b, and 1987).

3.5 Changes in Catchability in Commercial Fleets and Research

Vessel Surve

This Working Group introduced the "Rho method” in 1983 and
"catchability analysis" in 1985. For each of these methods,
graphs and tables of catchability by year and by fleet

have been presented to ACFM. These graphs constitute the
evidence that catchability has changed within the various
commercial fleets for which effort data are available. (The

graphs and tables were not included in +the report for the last
few years because there were too many of them.)

Similarly, last year, the Group presented graphs and tables of
research vessel catchabilities for various research vessel
surveys. These are again presented in the sections relating to
each stock and constitute the evidence for changes in re-
search vessel catchability.

The consequence of our knowledge of these changes in catchability
is that methods for estimation of fishing mortality rate oxr
number of fish in the sea must accommodate the possibility that
the data on which they operate may be affected by catchability
changes. Some methods with this property are now available (Annex
1) and extensions of these methods and/or other methods are being
investigated.

The requirement for estimation methods which accommodate changes
in catchability can be demonstrated with reference to the esti-
mation of the abundance of the 1986 year class of haddock. Using
methods described later in this report, the Group estimated the
abundance of this year class at age 1 as 7,500 million. Had the
‘Group adhered to the "traditional" regression of VPA on IYFS in-




dex (which assumes constant catchability), the estimate would
have been 9,368 million.

3.6 Calculation of Biomass Values at 1 Jahuarz

As pointed out by Dr E. Ursin in a letter to the Group's
chairman, O-group fish do not exist on 1 January and to include
them in biomass calculations for +that date is illogical.
Accordingly, O-group fish have been excluded from biomass
calculations in this report.

4 VPA TUNING METHODS

The Group again employed the catchability analysis described in
Appendix 2 of the 1985 report of the North Sea Roundfish Work-
ing Group (Anon., 1985) to estimate mortality rates of fish of
ages 2 and older.

Effort data and associated age compositions exist for the fleets
indicated in the text table below. The data and associated pro-
grams are available in the ICES data base and can be accessed on
the IBM microcomputer. Tables of the data have not been presen-
ted in this report.

cod Haddock Whiting Saithe
Nation Gear IV VIa IV Via IV Via IV VI
England Trawl + - - - - - + -
England Seine + - - - - - - -
France Trawl - - - - - - + +
Scotland Trawl + + + + + + + +
Scotland Seine + + + + + + + +
Scotland Light trawl + + + + + + + +
Scotland Nephrops trawl + + + + + + + +

Graphs of fishing effort for the gears and areas in the text
table above are shown in Figures 4.1 and 4.2.

5 ESTIMATES OF RECRUITMENT
5.1 Indices Available

International Young Fish Survey (IYFS) indices for 1- and 2-group
cod, haddock, and whiting were available for the period 1970-1985
(Anon., 1986c¢).

For the survey in 1986, indices were calculated by the IJmuiden
Laboratory, using a data set provided by ICES. However, this data
set is still not complete, so the 1986 indices should be regarded
as provisional.

For the survey in 1987, preliminary 1-group estimates were
available. These indices are based on a split of the length



distributions of 530 hauls. The number of 1-group fish is assumed
to be equivalent to the number of cod <25 cm, haddock <20 cm, and
whiting <20 cm. Tapes with length distribution by haul for the
1987 survey were sent to ICES immediately after the end of the
survey by most of the participating countries. Age-length keys by
roundfish area for cod, haddock, and whiting were brought to the
Working Group meeting by England, Netherlands, and Scotland.

The Working Group wishes to stress here that their use of the
results of the International Young Fish Survey is impeded by the
fact that 1) not all nations had, at the beginning of the Working
Group meeting, provided ICES with data for the 1987 survey, and
one country had not yet provided final data for the 1986 survey,
and 2) the ICES Secretariat is still not capable of producing
indices from the IYFS data base.

Programs developed by the Danish Institute were used, therefore,
to derive mean numbers per age group per roundfish area using the
data on length distributions from the ICES IYFS data base and the
age-length keys available, and from these, 2-group ind ices were
calculated.

It should be stressed that these 2-group indices are to be con-
sidered as provisional because 1) they were calculated on an in-
complete set of data, 2) only hauls which were positive for a
certain species were used to calculate the mean number of fish
per haul, and 3) in the analysis, all hauls in the different
roundfish areas were included, although not all these hauls were
made within the standard area for the different species.

In the course of the meeting, output from a program developed at
ICES became available which also gave length distributions by
roundfish area. For cod, the output was compared with the results
of the analysis done at the Danish Institute, and both gave com-
parable figures. The length distributions produced at ICES were
based on data from one more country.

Indices from the English (EGFS) and Dutch Groundfish Surveys
(DGFS) were updated, and data from the Scottish Groundfish Survey
(SGFS) were included in the different tables giving the survey
indices. The 1986 by-catch data of young cod in the shrimp
fishery by the Federal Republic of Germany (FRGSF) became avail-
able too late to be included in the analysis of survey indices.

5.2 Use of Indices

During past meetings of the Working Group, input values for VPA
for the youngest age groups in the most recent year were derived
from inspection of the regression plots of survey index against
VPA.

Last year, the Working Group pointed out that there had been
changes in the catchability in the different surveys and decided
to take these changes into account. Mean catchabilities over a
recent period were used to predict the number of 1- and 2-group
fish.




This year, a number of new methods were available, referred to as
the "Shepherd method", the "Cook method", and the ‘'catchability
tuning". These methods are concerned with using all available in-
dices simultaneously to arrive at the recruitment estimates for
recent vyears. The Working Group adopted the methods which take
into account changes in catchability. The different methods are
described in Annex 1.

6 SAFE BIOLOGICAL LIMITS

In a letter to assessment working group chairmen (12 January
1987), ACFM requested that working groups should again "try
to define safe biological limits for the stocks which they assess
and to indicate whether sufficient data exist on which to base
a definition."

In referring to this problem last year, the Group indicated that
the approach taken to this problem by the Irish Sea and Bristol
Channel Working Group is a reasonable one and it has been used in
commenting (wherever possible) on this topic throughout the text.

In addition to this, ACFM is offered (again wherever possible)
levels of spawning stock biomass for consideration as “"minimum
acceptable" levels. In each case, the value chosen is the minimum
spawning stock level from which the stock 1is known to have
recovered since the early 1960s.

ACFM will, of course, be aware that if it adopts these (or other)
values, they will be subject to amendment if further changes are
made to values of natural mortality rate and/or maturity ogives.

The Group feels that, in the absence of discernable stock/re-
cruitment relationships for any of the stocks dealt with in this
report, it is not advisable to extrapolate beyond the range of
the historical data, and the approach adopted 1is the best
available at present.

7 RECENT MESH CHANGE IN THE NORTH SEA DEMERSAL FISHERIES

From 1 January 1987, the legal minimum mesh size to be used
when fishing for roundfish species in the European Economic Zone
of the North Sea was increased from 80 to 85 mm. In principle,
this change should be incorporated into any catch predictions
made for 1987 and 1988 and into any long-term calculations.
In practice, incorporating the effects of this change raises a
number of problems.

The true mesh size used by some fleets is not known and may be
below the previous legal minimum, and it is by no means certain
that such fleets will be affected by the change in the regu-
lations. Conversely, it is known that some vessels voluntarily or
as a result of enforcement of the 100 mm legal minimum in the
Norwegian sector use mesh sizes well in excess 80 mm, and these
vessels will not be affected by the change. The number of vessels
using mesh sizes greater than the legal minimum is not known.
Furthermore, recent work (as yet unpublished) carried out in
Scotland indicates that legally acceptable gear used by some



seiners has selection factors far lower than those previously
thought to be the case.

The best that can be done at present is to assume that all
vessels fishing for human consumption were using 80 mm mesh in
1986 and started to use 85 mm on 1 January 1987. Estimation of
the effect of the mesh change can then be carried out using
methods and parameter values described in the 1984 report of
this Working Group (Anon., 1984). This was done for haddock and
whiting during the course of this meeting, and the results
(assuming constant fishing effort in 1986, 1987, and 1988) are
summarized below. The catch predictions for cod and saithe
will not be significantly affected by an increase in mesh size to
85 mm.

Predicted catch ('000 t)

Haddock Whiting
Year Category
80 mm 85 mm 80 mm 85 mm

1987 Human consumption 159 151 80 64

Discards 99 75 78 69

Industrial by-catch 5 5 27 27
1988 Human consumption 188 185 104 91

Discards 113 94 82 71

Industrial by-catch 5 6 30 32

For haddock, the short-term loss occurs almost entirely in
discards. For whiting, however, short-term losses of 20% and
8% are predicted for 1987 and 1988, respectively. It should be
noted that these short-term losses are relative to predicted

catches assuming no mesh change. Even if a mesh change is
assumed, the predicted status guo catches for 1987 and 1988

are considerably bigger than the catch in recent years.

The Group stresses that, because of +the problems related +to
carrying out this mesh assessment, the results indicated
above should be treated with extreme caution. Furthermore, the
Group incorporates would like to remind ACFM +that this
assessment incorporates age-variable values of natural mortality
rate, whereas the most recent previous mesh assessment
incorporated constant (0.2) M at age.

8 QUARTERLY-CATCH-AT-AGE DATA

Countries supplying annual age composition data for 1985 and 1986
also provided quarterly age compostions for North Sea stocks.
There was insufficient time at the meeting to work up these data.
The Working Group notes that the Multispecies Working Group will
not meet until 1988, by which time the 1986 age compositions
will, in any case, have to be revised since current data are pro-
visional. Since the compilation of the data is an arduous, time-




consuming, irritating, and thankless job, there seems little pur-
pose in compiling the data at present.

To date, all the spade work in setting up the roundfish data base
for +the Multispecies Working Group has been done at the Scottish
Laboratory. The overworked Scots would be extremely appreciative
of offers of assistance in +the maintenance of the data. The
Working Group points out that software for working up the data
now exist at ICES headquarters and invites the Multispecies
Working Group to make use of these facilities.

9 NORTH SEA COD
9.1 Catch Trends

Recent nominal landings are given in Table 9.1. Provisional
landings in 1986 were 148,700 t, a fall of 20% compared with
1985. The Working Group estimate of landings (Table 9.2, Figure
9.224) in 1986 was 157,000 t and 192,000 t in 1985. The agreed TAC
for 1986 was 170,000 +t and the Working Group status gquo catch
prediction was 167,000 t, revised by ACFM to 147,000 t.

9.2 Age Compositions

The VPA input data for recent years are given in Table 9.5. The
data do not include discards or industrial fishery by-catches,
Data for 1985 were revised and provisional data for 1986 were
provided by Scotland, France, Denmark, Federal Republic of
Germany, Netherlands, and England.

9.3 Recruitment

The methods employed for deriving estimates of recruitment are
described in Section 5 and Annex 1. The recruitment indices given
by the various surveys are shown in Tables 9.9, 9.10, and 9.11,
and the estimates derived from various methods for combining the
indices are given in Table 9.12.

9.3.1 1984 year class in 1986

The catchability-tuned F at age 2 in 1986 implies a year-class
strength of 37 million and this value is consistent with those
derived from surveys.

9.3.2 1985 vear class in 1986 and in 1987

Abundance indices were available from IYFS, EGFS, DGFS, and SGFS.
The surveys produced estimates of numbers in the sea which ranged
between 537 and 1,011 million (Table 9.10). A wvalue of 730
million at age 1 was estimated for this year class, reflecting
results obtained from methods which take account of changes in
catchability. This value is similar to the value of 790 million
estimated by the Group last year.

The IYFS estimate of 400 million for this year class at age 2 in
1987 implies a value at age 1 in 1986 of about 1,000 million,




assuming average F in 1986, and this value is well in excess of
any previously recorded. In view of +this and the provisional
nature of the data (see Section 5), the estimate was not
accepted.

At its November 1986 meeting, ACFM estimated a value of 500
million for the 1985 year class at age 1, based on EGFS and pre-
liminary DGFS data. This value, together with the catch at age 1
in 1986, implies an F of 0.25 on t-year-olds in 1986, which is
well above any value previously recorded in the VPA. The Working
Group estimate of 730 million implies an F of 0.17, which is con-
sistent with recent values. The Group, therefore, adopted a value
of 730 million at age 1 in 1986.

9.3.3 1986 vear class in 1987

The preliminary estimate for this year class from IYFS 1is 410
million, which implies that it is of average strength. The indi-
cations at age 0 last year were that it was below average, and
ACFM accordingly adopted a conservative estimate of 100 million
in November last year. The Group adopted a value of 410 million
at age 1 in 1987.

9.3.4 1987 and later year classes

These were set at 432.5 million at age 1, the mean value for the
period 1967-1984.

9.4 Weight at_ Age

The mean weight at age in the stock was assumed to be the same as
in the catch, and the data are given in Table 9.6.

9.5 Fishing Mortality in 1986

For ages 2-7, F values were determined using the catchability
analysis method (Table 9.3). For ages 8 and older, a smoothed
value of 0.9 was adopted. The input Fs for 1986 are slightly
lower than those estimated last year for 1985 (mean F = 0.91 com-
pared with 1.003),

9.6 Fishing Mortality at the Oldest Age

smoothed values were determined from inspection of Fs averaged
over ages 5-7, and are the same as those used last year.

9.7 VPA Results

Fishing mortalities for recent years are given in Table 9.7, and
mean F for ages 2-8 is graphed in Figure 9.2B. Mean F continues
to show an upward trend, with the 1986 value the highest yet re-
corded.
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Stock numbers and biomasses are given in Tables 9.8 and 9.13.
Recruitment at age 1 is shown in Figure 9.2C. The sequence of
alternate high and low recruitment, remarked upon last year,
seems to have been broken by the 1986 year class which appears on
preliminary assessment to be of average strength. Spawning bio-~
mass continues to decline, with the 1986 level the lowest on re-
cord. Due to slightly lower input Fs estimated this year, stock
sizes for recent years are slightly higher than those estimated
last year, but the trend is unaltered.

9.8 Catch Predictions

The input data for the catch prediction are given in Table 9.14.
For reasons given in Section 4, F for age 1 in 1986 is different
from that used as input F for VPA. The results of the catch pre-
diction are given in Tables 9.15 and 9.16.

The status guo catch prediction (Table 9.15) is 253,000 t for
1987, and 233,000 t in 1988. Spawning biomass is predicted to
increase slightly from 95,000 t in 1986 to 104,000 t in 1989,
assuming average recruitment in 1988,

The TAC for 1987 is 125,000 t and the current assessment indi-
cates that such a TAC implies a 60% reduction in F, whereas in
the ACFM assessment in November last year, a 30% reduction was
implied. Under the current assessment, a 30% reduction in F
(Table 9.16) in 1987 yields a catch of 198,000 t, and a catch of
220,000 t in 1988 if this level of F is maintained. Spawning bio-
mass would risc to 135,000 t in 1988 and to 175,000 t in 1989,

The current status guo catch prediction for 1987 of 253,000 t
compares with the prediction of 243,000 t made by the Working
Group last year, but it differs significantly from the ACFM
prediction of 157,000 t made in November 1986. The difference
between the Working Group and ACFM predictions is mainly due to
the higher levels of recruitment estimated by the Working Group
for the 1985 and 1986 year classes, as explained in Section 9.3.

The Group notes that an additional technical measure to protect
young cod in the German Bight was introduced on 1 January 1987.
Under this regulation, fishing in the first and fourth quarters
is banned in certain rectangles except when using 100-mm mesh
size, excluding shrimp fisheries. The effect of this regulation
on catch predictions could not be assessed by the Group, but any
such measure will assist in improving the exploitation pattern.

9.9 Yield and Biomass per Recruit

Yield~ and biomass-per-recruit curves are shown in Figure 9.3A.

9.10 safe Biological Limits

A stock-recruitment plot is shown in Figure 9.4, and no obvious
relationship is apparent. However, fishing mortality continues to
increase and, despite some good year classes in recent years,
spawning biomass continues to decline. The fact that relatively
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few fish survive to recruit to the spawning stock is due to the
high F and to the relatively slow rate of maturation., Although
the recent low levels of spawning stock have produced some strong
year classes, the effect on recruitment of lower levels of spaw-
ning biomass is unpredictable. Based on the criteria stated in
Section 6, the level of spawning biomass in 1977, currently esti-
mated at 140,0000 t, could be considered as a safe minimum level.

10 COD IN DIVISION VIa

10.1 Catch Trends

Recent nominal landings are given 1in Table 10.1. Provisional
nominal landings in 1986 were 14,000 t, compared with 18,500 t in
1985. The TAC for Sub-area VI in 1986 was 25,000 t, while the
Working Group estimate of landings in Division VIa (Table 10.2,
Figure 10.2A) in 1986 is 12,000 t. The latter value 1is conside-
rably smaller than the status guo catch prediction of 21,000 t
for 1986, made at last year's meeting.

10.2 Age Compositions
The VPA input data for the past 20 years are given in Table 10.6.
They do not include discards or industrial fishery by-catches.

Revised data for 1985 and provisional data for 1986 were provided
by Scotland, France, Ireland, and England.

10.3 Recruitment

10.3.1 1985 vear class in 1986

Since there are as yet no recruitment surveys in Division Vla,
North Sea indices of recruitment from survey data were analyzed,
but none of them were found to be well correlated with VPA esti-
mates. The abundance of this year class was, therefore, estimated
from a plot of CPUE for Scottish seiners against VPA (Table 10.4,
Figure 10.1B). The CPUE value for age 1 in 1986 gives a predicted
VPA value of 14.8 million, similar +to the recent mean of 13
million.

10.3.2 1986 and later vear classes

These year classes were assumed to be of average strength. To
take account of higher levels of recruitment in recent years, the
average was calculated for the period 1979-1983, resulting in a
value of 13 million.

10.4 Weight at Age

Mean weight at age in the stock (Table 10.7) was assumed to be
the same as in the landings.



10.5 Fishing Mortality in 1986

Plots of catchability against year for Scottish fleets showed a
high degree of scatter, and it was decided not to use them for
estimating F in 1986. Therefore, mean F values for the period
1981-1984 were used as input for 1986, except for age 1, where
the F value was adjusted to correspond to the estimated re-
cruitment. In fact, the mean F values input for 1986 are similar
to the values estimated from catchability analysis (Table 10.3).

In last year's assessment, F values estimated for 1985 (based on
a recent mean) were lower, so that stock numbers were estimated
higher. In addition, it now appears that the 1984 year class is
only 50% of the strength previously estimated from CPUE data for
Scottish seiners.

10.6 Fishing Mortality at the Oldest Age

These estimates are smoothed values determined from inspection of
Fs averaged over ages 5-7, and are the same as those used last
year.

10.7 VPA Results

Fishing mortalities for recent years are given in Table 10.8, and
mean F for ages 2-5 is graphed in Figure 10.2B. There is a trend
of increasing F since about 1975. Stock numbers and biomasses are
given in Tables 10.9 and 10.10, and biomasses are graphed in
Figure 10.2D. Spawning biomass appears to have declined since
1981 to an historically low level, but this conclusion is depen-
dent upon +the assumption of a recent mean F in 1986. An upward
trend in recruitment is apparent (Figure 10.2C) and the amplitude
of fluctuations appears to have increased in recent years.

10.8 Catch Predictions

The input data for the catch prediction are given in Table 10.11.
F for age 1 1is different from that input for VPA, for reasons
given in Section 4. The results of the catch prediction are given
in Table 10.12. The status gquo catch prediction for 1987 is
15,000 t and 16,000 t for 1988. Spawning biomass is predicted to
increase during 1987 to reach 24,000 t by 1 January 1988. The TAC
for Sub-area VI (also including the Division Vb EEC zone, Sub-
area XII, and Sub-area XIV) in 1987 is 22,000 t. However, it is
considered unlikely that this gquantity will be taken and, there-
fore, no corresponding set of catch options for 1988 has been
included.

10.9 Yield and Biomass per Recruit

Yield- and biomass-per-recruit curves are shown in Figure 10.3A.
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10.10 safe Biological Limits

a) A stock-recruitment plot is shown in Figure 10.4 . No obvious
relationship can be discerned.

b) The spawning biomass has declined since 1981 and is estimated
to have been at its lowest historical level in 1986, given
the assumption of average F input to the VPA.

¢) Under the criteria stated in Section 6, the level of spawning
biomass in 1977, currently estimated at 23,000 t, could be
considered as a safe minimum spawning biomass.

11 COD IN DIVISION VIb

No age composition data are available from commercial landings
from this stock. Nominal landings are small and are given in
Table 11.1.

12 COD IN SUB-AREA VIT
12.1 Cod in Divisions VIId.,e
12.1.1 Catch trends

Nominal landings by nation are given in Table 12.1. Provisional
nominal landings in 1986 were 13,800 t and the Working Group
estimate was 10,650 t (Table 12.2). The difference 1is accounted
for by landings from some other divisions of Sub-area VII and
from Sub-area VIII being included in the nominal landings data
for France. The 1986 landings were considerably higher than those
recorded in recent years.

12.1.2 Age compositions

Prior to the meeting, the whole data base was revised. During
this revision, it became apparent that +the sampling intensity
between fleets was very variable. French age composition data
were available for the period 1974-1986 and English data for the
period 1980-1985. VPA input data are given in Figure 12.2.

12.1.3 Recruitment

There are, at present, no recruitment surveys for cod in
Divisions VIId,e. Historical numbers at ages 1 and 2 from VPA
were examined in relation to estimates of recruitment in the
North Sea from surveys, including subsets of IYFS and EGFS data
relating to the southern North Sea, and from VPA. However, none
of the North Sea recruitment indices showed a significant
correlation with the Divisions VIId,e data (Figure 12.1).




15

12.1.4 Weight at age

The mean weight at age in the stock was assumed to be the same as
in the catch (Table 12.3).

12.1.5 Fishing mortality in 1986
Mean values for the period 1979-1983 were used as input for the

VPA.

12.1.6 Fishing mortality on the oldest age

A value of 1.0 was adopted for all years, based on inspection of
trial VPA data.

12.1.7 VPA results

Historical values for F are given in Table 12.4, and population
numbers and biomasses are given in Table 12.5. F values appear to
be high and somewhat variable between years and ages. There is
apparently no trend in F. Recruitment (age 1) has been fairly
constant apart from strong year classes spawned in 1975, 1976,
1984, and 1985.

12.1.8 Catch predictions

It was decided not to perform a catch prediction since a) the
reliability of estimates of stock sizes for 1986 is unknown, and
b) no estimates of recruitment are available for the fishery for
which 1- and 2-year-old fish are an important part of the catch.
In particular, the estimate (derived from the catch and average
F) of 41.5 million for the 1985 year class seems aopen to doubt.
This value 1is 6 times greater than the long- term mean, whereas
in the North Sea and Division VIa cod stocks, the best year class
was twice the average strength.

However,it does appear that there are two strong year classes
(1984 and 1985) in the fishery at present and, therefore, TACs in
1987 and 1988 based solely on past catch data will be inappro-
priate.

12.2 Cod in Divisions VIIb,c and VIIh-k

No age composition data are available. Recruitment data are also
lacking. Landings data are given in Table 12.6.




13 NORTH SEA HADDOCK

13.1 catch Trends

Total international catches and total international discards
estimated by the Working Group are given in Tables 13.1 and 13.2.
catch trends are plotted in Figure 13.2A for the period 1967-
1986. Total human consumption landings have remained fairly
stable since 1981 in the range 130,000-165,000 t. The industrial
by-catch has decreased in recent years to well below 10,000 t due
to decreased effort in the Danish industrial fishery for Norway
pout and increased enforcement of regulations.

The TAC for 1986 was 230,000 t, while preliminary data indicate
that landings were 169,000 t.

13.2 Age Compositions

Total international catch-at-age data are given in Table 13.5.

Age compositions for human consumption landings were provided by
France, Federal Republic of Germany, England, Denmark,
Netherlands, and Scotland. Age compositions for discards were
provided by Scotland and for industrial by-catch by Norway and
Denmark. The number of samples used to derive the Danish
industrial by-catch age compositions was very low and the data
are not considered reliable (see Section 2).

13.3 Weights at Ade

Total international mean weights at age for the catch are shown
in Table 13.6. These were also used as stock weights at age.

13.4 Recruitment

Various methods for estimating recruitment from survey indices
were available to the Working Group. These are described in
Section 5. The indices used to estimate recruitment are shown in
Tables 13.9 and 13.10 and the estimates of year-class abundance
derived from these are shown in Table 13.11.

13.4.1 1984 year class in 1985

The estimated size of the 1984 year class at age 1 is in the
range 2,000-2,500 million. The catchability-tuned value of F for
2-year-olds in 1986 produces a population of 2,624 million for
this year class at age 1. This value was accepted since it is
close to the index-predicted values.



13.4.2 1985 vear class in_ 1986

The estimated size of the 1985 year class at age 1 from survey
indices is in the range 3,000-4,000 million. The higher value of
4,000 million was adopted, as this value was predicted from
methods which take account of catchability changes 1in research
vessel surveys.

13.4.3 1985 vear class in 1987

Provisional indices from the 1987 IYFS for 2-year-old haddock
were available for the first time at this Working Group. These
indices gave an estimate of the 1985 year class at age 2 in 1987
in the range 500-700 million. This is in agreement with the value
of 664 million estimated by applying an average F (1981-1985) to
the population at age 1 in 1986. The latter figure was, there-
fore, adopted.

13.4.4 1986 vear class in 1987

The estimated size of this 1986 year class at age 1 from survey
indices is in the range 7,000-9,000 million. A figure of 7,500
million was adopted reflecting the values predicted from methods
which take account of changes in catchability in research vessel
surveys.

13.4.5 1987 and subsequent year classes

These were assumed to be of average abundance for the period
1968-1984 (40,731 million at age O).

13.5 Fishing Mortality Rates

Fishing mortality rates in 1986 for ages 2-7 were estimated from
catchability analysis of Scottish seiners and light trawlers
(Table 13.3). The F at age 1 in the VPA was adjusted to give a
population in 1986 of 4,000 million. The F at age O in the VPA
was adjusted to give a population at age 1 in 1987 of 7,500
million. F for fish of ages 8 and older was set at 0.9, the same
as the value for the oldest fish in all other years.

13.6 VPA Results

Estimates of fishing mortality rates and corresponding stock
numbers and biomasses are given in Tables 13.7, 13.8, and 13.12.
Historical +trends in fishing mortality, spawning stock biomass,
and recruitment can be seen in Figure 13.2.

Fishing mortality rates appear +to have continued their upward
trend noted in last year's report. A further increase in F is
consistent with the increase in effort by Scottish seiners and
light trawlers (see Figure 4.1) which take about half of the
human consumption catch.




13.7 Catch Prediction
Input data for catch prediction are shown in Table 13.13.

The input F in the catch prediction table on age 1 in 1986 is the
mean value for 1981-1985 and differs from that in the VPA table.
This is in line with the recommendation of the Methods Working
Group (see Section 3).

At last year's meeting, the estimate of the abundance of the
1983 vyear class was substantially revised and this re-
sulted in substantially revised catch predictions of
141,000 £ for 1986 compared to the earlier estimate of 238,000
t. The realized catch in 1986 was 169,000 t. Thus, while last
year's catch prediction was pessimistic, the downward revision of
the 1983 year class appears justified. The fact that the catch
in 1986 exceeded the 141,000 t predicted may be because two major
Scottish fleets (seiners and 1light trawlers) increased their
fishing effort in 1986.

The foregoing serves to emphasize the sensitivity of catch pre-
dictions to estimates of recent year-class size. The current
estimate of the 1986 year class indicates that it is above
average and it will, therefore, dominate the prediction for 1988.
Since the estimate of +this vyear class 1is based largely on
the provisional index from the IYFS, some care in interpretation
is necessary.

The status gquo landings forecast (Table 13.14) 164,000 t (159,000
human consumption, 5,000 industrial by-catch) which 1is higher
than the agreed TAC of 140,000 t. If the landings in 1987 are re-
stricted to the agreed TAC (Table 13.15), +then +the predicted
landings in 1988 are 218,000 t if F in 1988 = F in 1986. The
prediction for status quo landings in 1988 given gstatus guo
landings in 1987 is 194,000 t. In either case, the spawning stock
biomass is expected to increase by the beginning of 1989. Pre-
dicted catches incorporating the recent mesh increase are shown
in Table 13.16 (see also Section 7).

13.8 Yield and Spawning Stock Biomass per Recruit

These are shown in Figure 13.3A.

13.9 Safe Biological Limits

1) There 1is no evidence at present that recruitment to this
stock is reduced at the lowest 1levels of spawning stock
which have been observed (Figure 13.4).

2) The spawning stock is not currently at a lower level than
previously observed and has remained above 200,000 t since
1981. It 1is expected to rise in the near future as the 1983
year class matures and should be further augmented by the
1986 year class by 1989. A level of 100,000 t (1979 level) may
be considered as the basis for a minimum acceptable level.



3) Levels of F well in excess of those presently estimated would
be required to reduce spawning stock biomass to below
minimum acceptable levels.

14 HADDOCK IN DIVISION VIa

14.1 Catch Trends

Nominal landings are given in Table 14.1. Landings for human con-
sumption have decreased from 25,068 t in 1985 to 18,243 t in
1986. Discards were estimated to amount to 7,000 t in 1986. The
historical development of landings and discards is shown in Table
14.2 and Figure 14.2A. The TAC for 1986 is 34,500 t for Divisions
VIa,b, Division Vb (EEC zone), Sub-area XII, and Sub-area XIV.

14.2 Age Compositions

Age compositions of landings were provided by England, France,
Ireland, and Scotland. Age compositions of discards were provided
by Scotland. International catch-at~age values are shown in Table
14.5.

14.3 Mean Weight at Age

Mean weights at age are given in Table 14.6. The weights are also
used as stock weights at age.

14.4 Recruitment

As recruitment is correlated with North Sea VPA results and North
Sea IYFS 1indices (Figures 14.1A and 14.1B), estimation of the
1985 and 1986 year classes at age 1 was obtained using methods
and data sources as described in Annex 1. Output is given in
Table 14.9. The estimates of year-class size adopted from the
method, taking account of the changes in catchability, are:

1985 in 1986: 111 million
1986 in 1987: 199 million

The average recruitment at age O for +the period 1968-1986 is
estimated to be 181 million, and this value has been used for the
years 1987 and 1988 in the predictions.

14.5 Fishing Mortality

For the oldest age groups in all years and for age groups 6-9 in
1986, a fishing mortality of 0.9 was assumed. Fishing mortali-
ties for ages 2-5 in 1986 were obtained from catchability ana-
lysis. The output of the catchability analysis is given in Table
14.3. Fishing mortalities for ages O and 1 in 1986 were calcu-
lated on the basis of the age 1 recruitment estimates for 1986
and 1987, respectively. Estimated fishing mortalities in 1986 are
in agreement with recent historical values except for age 1, for
which +the estimated fishing mortality in 1986 is lower than the
historical values.

H
!
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14.6 VPA Results

Estimated fishing mortalities and associated stock sizes are
shown in Tables 14.7 and 14.8. Average fishing mortality over
ages 2-6, biomass, and recruitment are given in Table 14.10 and
Figure 14.2. Fishing mortality in 1986 is estimated to be lower
than in the two preceding years. This is in agreement with a
reduction in effort (Figure 4.2).

14.7 Catch Predictions

Input data for the catch predictions are given in Table 14.11.
Predictions are given in Table 14.12. Fishing mortality at age 1
was set at the average for 1981-1985 for +the prediction. The
status guo landing prediction is 31,000 t in 1987 and 25,000 t in
1988. This represents an increase compared to landings in 1986,
which is largely due to the large 1983 and 1986 year classes.

14.8 Yield and Biomass per Recruit

These are given in Figure 14.3.

14.9 safe Biological Limits

Spawning stock biomass is at present approximately at an average
level for the period 1972 onwards compared to recent levels and
is estimated to stay at this level under status guo fishing mor-
tality conditions.

Fishing mortalities in 1986 are at historically intermediate
values. A level of 25,000 t spawning stock biomass (1979) may be
considered as the basis for a minimum acceptable level.

15 HADDOCK IN DIVISION VIb
15.1 Catch Trends

Nominal catch in 1986 amounted to 3,647 t following catches of
9,177 t in 1985 and 2,630 t in 1984 (Table 15.1). This is in line
with +the historically high variability of catches from this
stock.

15.2 Age Composition and Mean Weights

Age compositions and mean weights at age for 1986 are available
for the Irish, English, and Scottish fisheries. Catches are still
dominated by the 1980-1981 year classes. Catch-at-age data and
mean weights are presented in Table 15.2. The apparently strong
1984 class has not yet influenced landings significantly.
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15.3 Abundance Indices

Abundance indices from the Federal Republic of Germany, England,
and Scotland are summarized in Table 15.3. These survey indices
are not directly comparable from year to year due to variations
in gear, positions, and time of year. The indication of a large
1984 year class from +the 1985 survey is confirmed by the 1986
survey.

15.4 Fishing Prospects

It is not possible to provide an analytical assessment on the
basis of only two years of catch-at-age data. The 1980 and 1981
vear classes will be contributing to the catches in 1987 and the
large 1984 year class is expected to contribute significantly.

16 HADDOCK IN SUB-AREA VII

Nominal landings in Divisions VIIid,e are shown in Table 16.1, and
landings in Divisions VIIb,c,g9-k in Table 16.2.

17 NORTH SEA WHITING
17.1 Catch Trends

Total nominal landings and total international catches as esti-
mated by the Working Group are given in Tables 17.1 and 17.2,
respectively. The provisional nominal landings for 1986 amount to
78,600 t which is well below the predicted landings for 1986 of
114,000 t given in the last year's report and is considerably
lower than the 1986 TAC of 135,000 t.

17.2 Age Compositions

Age composition data for 1985 were updated and provisional age
composition data for 1986 were prepared (Table 17.5). Human con-
sumption landings data have been provided by England, France, the
Netherlands, and Scotland. Only Scotland provided discard data.
Denmark and Norway provided industrial by-catch data, but the
Danish data for 1986 are unreliable (see Section 2).

17.3 Mean Weight at Age

Mean weight-at-age data in the catch (also used as stock mean
weight) are given in Table 17.6.

17.4 Recruitment

The wuse of survey indices (Tables 17.9, 17.10, and 17.11, Figure
17.2) to estimate recruitment is discussed in Section 5 and Annex
t.  The number of 1-year-old fish in 1986 and 1987 were estimated
as follows:
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1985 year class in 1986: 3,200 million
1986 year class in 1987: 5,700 million

These values provide 1985 and 1986 year-class strengths at age O
of 41,515 million and 73,355 million, respectively.

An average recruitment at age O of 46,600 million fish for the
period 1968-1984 was assumed for 1987 and 1988.

17.5 Fishing Mortality

For the oldest age group used in the VPA (age 10), the same value
of F as last year (1.2) was used as input.

values of F for ages 2-7 (Table 17.3) were obtained by the catch-
ability analysis method referred to in Section 4, For ages 5 and
6, however, the catchability analysis provided unrealistically
high values. It was, therefore, decided to choose values for
these ages which are consistent with the values at ages 4 and 7
and the values at ages 5 and 6 in recent years.

17.6 VPA _Results

Fishing mortalities and corresponding stock sizes are shown in
Tables 17.7 and 17.8. Trends in fishing mortality rate, stock
biomass, and spawning stock biomass are shown in Table 17.12. and
Figure 17.3. The decline in the industrial by-catch F stopped in
1986, but it stays at a very low level. There is apparently no
sustained trend in the human consumption F.

There appears to be an increase in both total stock and spawning
stock biomass. Nevertheless, these biomasses are still at a 1low
level compared to earlier years.

In the last two reports, the 1983 year class was regarded as a
good year class, much better than the 1984 one. This was sup-
ported by the IYFS recruitment indices for age 1 for these two
vear classes. This year, it appears from catchability analysis
that the 1983 year class is lower than the 1984 year class or at
a comparable level. To generate a 1983 year class better than the
1984, one needs a very low F at age 3 in the VPA. This value is
inconsistent with the values observed at this age in the past.

By examining the IYFS indices at age 1 disaggregated by ‘“round-
fish area“, it became obvious that the indices could be split
into a northern area and a southern area. In the case of the 1983
and 1984 vyear classes, the indices from the northern roundfish
area indicated that the 1984 year class was stronger than the
1983 vyear class an the indices from the southern roundfish areas
indicated the opposite. The Group decided, therefore, to calcu-
late a northern index and a southern index using the same method
as for the calculation of the standard IYFS index. The northern
and southern areas are shown in Figure 17.1. and the text table
below gives the historical series of the two indices compared
with the standard index.
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Year Index Index Index
class north south standard
1970 134 441 274
1971 378 307 332
1972 1,474 790 1,156
1973 295 339 322
1974 823 946 893
1975 404 990 679
1976 269 634 418
1977 492 477 513
1978 575 216 457
1979 791 453 692
1980 240 186 227
1981 122 191 161
1982 202 114 128
1983 246 617 436
1984 408 177 341
1985 601 155 455
1986 726 570 704

These northern and southern indices were used as input to Cook's
method (see Annex 1). The fitted values for the 1983 and 1984
yvear classes at age 1 were consistent with the catchability-tuned
VPA. It was, therefore, decided +to use the results of the
catchability analysis.

17.7 Catch Prediction

Inputs for catch prediction are given in Table 17.13 and results
in Tables 17.14-17.17 and Figure 17.4. The fishing mortality at
age 1 1is the average for the period 1981-1985. The status quo
landings for 1987 are expected to be 106,000 t (human consump-
tion: 80,000; industrial by-catch: 27,000) which is lower than
last yvear's prediction of 127,000 t and the agreed TAC of 135,000
t. However, the human consumption component of this catch is now
estimated to be only 80,000 t compared to the previous prediction
of 101,000 t.

The status quo landings for 1988 are expected to be 134,000 t
(human consumption: 104,000 t; industrial: 30,000 t).

Assuming an average recruitment in 1987 and 1988, +the predicted

spawning stock biomass should increase from 294,000 t in 1986 to
368,000 t in 1987 and 490,000 t in 1988

17.8 Yield per Recruit and Biomass per Recruit

Yield per recruit and spawning stock biomass per recruit are
shown in Figure 17.4.
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17.9 Safe Biological Limits

The spawning stock biomass is currently at a low level but is
above the historical minimum. An increase can be expected in 1987
and 1988, in relation with the increase of recruitment since
1982.

Because there is no apparent stock-recruitment relationship
(Figure 17.5), +there 1is no indication that the spawning stock
biomass has entered a range where low recruitment can be ex-
pected.

The level of F seems to be relatively stable and it seems un-
likely that it could reduce the spawning stock biomass to the
historical minimum in the immediate future.

This historical minimum, which can be considered as a minimum
acceptable spawning stock biomass, was 219,000 t in 1971.

18 WHITING IN DIVISION VIa

18.1 Catch Trends

The reported +total landings have declined since 1984. The
provisional figure for 1986 was about 9,500 t (Tables 18.1 and
18.2, Figure 18.2), which is well below the TAC of 16,400 t.

18.2 Age Compositions

Age compositions for 1985 were revised. Provisional age com-
positions for 1986 (Table 18.5) were compiled from Irish and
Scottish data.

18.3 Weight at Age

Weight-at-~age data for landings, which were also used as weights,
stock are given in Table 18.6.

18.4 Fishing Mortalities

A value of F on the oldest age group (age 7) of 1.0 was obtained,
as described in last year's report.

catchability analysis was used to tune F on ages 2-5 in 1986
(Table 18.3). The annual catchability values when plotted against
vear showed some scatter. However, the tuned values of F appeared
consistent with historical values and it was felt that these pro-
vided estimates of input Fs as good as any other nethod and were
adopted.

F at age 1 in 1986 was adjusted in accordance with estimated re-
cruitment (see below).
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18.5 Recruitment

Estimates of recruitment (age 1) in 1986 and 1987 were obtained,
as explained in Annex 1, using the survey indices for Sub-area IV
and the VPA estimates for Sub-area IV together with the VPA esti-
mates for Division VIa (Table 18.9, Figure 18.1). The estimated
recruitment at age 1 in 1986 and 1987 was:

1985 year class in 1986; 84 million
1986 year class in 1987: 143 million

Recruitment at age 1 in 1987 and later was calculated as the
average for 1967-1984, excluding the 1968 figure,

18.6 VPA Results

Estimated fishing mortalities and corresponding stock sizes are
shown in Tables 18.7 and 18.8. The resulting spawning stock and
total stock biomasses are given in Table 18.10 and Figure 18.2.
Fishing mortality appears +to be at a lower level than in the
19705, while estimated stock biomasses have fluctuated with no
obvious trend.

18.7 Catch Prediction

Input data for short-term catch predictions are shown in Table
18.11. Input F on age 1 in 1986 was adjusted to the average value
for1981-1985 (see Section 3.4)

Results of the catch predictions are shown in Table 18.12 and
Figure 18.3. The forecast status guo landings for 1987 are
estimated to be 11,000 t which is less than the agreed TAC of
16,400 t. The status guo forecast for 1988 is 15,000 t corre-
sponding to a spawning biomass stock of 46,000 t in 1989.

18.8 Yield and Biomass per Recruit

These are shown in Figure 18.3.

18.9 safe Biological Limits

Long-term trends in catch, fishing mortality, stock biomass, and
spawning stock biomass are shown in Figure 18.2. Fishing morta-
lity appears to be lower than in the 1970s, while stock biomass
has fluctuated with no obvious trend. At present, it seems to be
somewhat lower than the long-term average.

Recruitment at age 1 plotted against spawning stock biomass is
shown in Figure 18.4. For the range of stock sizes observed, no
obvious recruitment relationship is seen.

The lowest recorded level of SSB is 20,000 t (1972), and this
level may be considered as a basis for defining a minimum accep-
table level of SSB.

!
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19 WHITING IN DIVISION VIb

Landings of whiting from Division VIb are insignificant (Table
19.1).

20 WHITING IN SUB-AREA VII
20.1 Whiting in Divisions VIId,e
20.1.1 Catch trends

Nominal landings for 1985 have been revised to 8,795 t (Table
20.1). Provisional nominal landings in 1986 were 12,514 t and the
Working Group estimate was 7,528 t. This discrepancy is mainly
due to the fact that French nominal landings, as shown in Table
20.1, include landings for Sub-areas VII (excluding Division
VIIa) and VIII. The 1986 landings were a little higher than in
1985, but they were at almost the lowest level since 1977.

20.1.2 Age compositions

In advance of the meeting, the existing data base was revised. It
became obvious that +the sampling intensity between fleets was
very variable. For the period 1977-1980, the age compositions are
based mainly on English samples. France provided only length fre-
quencies on which English age-length keys have been applied.
These age-length conversions appeared to be unreliable and, since
France landed the majority of the catch in those vyears, the
international data for the period 1977-1980 have not been in-
cluded in the VPA. From 1981, both English and French samples are
available. VPA input data are given in Table 20.2

20.1.3 Weight at age

The mean weights at age in the catch are given in Table 20.3. The
mean weights at age in the stock were assumed to be the same.

20.1.4 Recruitment

There are no recruitment surveys at present in Divisions VIIQ,e.
Numbers at ages 1 and 2 from VPA were examined in relation to
estimates of recruitment in the North Sea from surveys (IYFS,
subset of IYFS data, and EGFS) and from VPA. No significant re-
lationship appeared between recruitment in the North Sea and in
the Channel.

20.1.5 Fishing mortality in 1986

Mean values for the period 1981-1984 were used as input for the
VPA.
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20.1.6 Fishing mortality at the oldest age

A value of 1.0 has been adopted for all years,

20.1.7 VPA _results

Values of F are given in Table 20.4 and stock numbers and bio-
masses are given in Table 20.5. F values are high and variable
between years and ages, but they do not show any trend. Recruit-
ment at age 1 has been guite constant around an average of 52
million fish.

20.1.8 catch predictions

Because of the poor reliability of estimates of stock size in
1986 and because no estimates of recruitment are available, it
was decided not to perform a catch prediction. However, con-
sidering the stability of the spawning stock biomass from 1981-
1985, a TAC at the present level of catch could be considered.

20.2 Whiting in Divisions VIIb,c,h-k

Landings from 1977-1985 have fluctuated between 1,500 t and 4,500
t (Table 20.6). The provisional figure for 1986 is 2,235 t, but
it does not include landings by France, which are included in the
data for Divisions VIId, e.

21 SAITHE IN THE NORTH SEA (Sub-area IV and Division IITa)

21.1 catch Trends

Recent nominal landings are given in Table 21.1. Working Group
estimates are given in Table 21.2 and are plotted in Figure 21.1A
Landings were high in the early 1970s reaching a maximum of
320,000 t in 197s. Subsequently, landings declined to a minimum
of 116,000 t in 1979. Since then, landings have followed an in-
creasing trend to reach 190,000 t in 1984. In 1985 and 1986, the
reported catches were 188,000 t and 170,000 t, respectively. Some
saithe are taken as by-catches in the industrial fisheries. Since
1976, this gquantity has averaged 3,500 t (Table 21.2). The agreed
TAC for this stock in 1986 was 240,000 t.

21.2 Age Compositions

Total international age compositions used as input to the VPA are
given in Table 21.6. Data for 1985 were updated and new data were
added for 1986. Data are currently being supplied by the follow-
ing countries: Denmark, Federal Republic of Germany, France, Nor-
way, UK (England), and UK (Scotland). Discards are not included.




28

21.3 Recruitment

Recruitment indices obtained by observers along the Norwegian
coast for the years 1980-1986 (Table 21.5) and information from a
Norwegian O-group survey in 1986 was provided. Because of the
subjectivity of the indices and the short time series, the Group
decided +to use average recruitment for the prediction. However,
the data indicate that the 1985 year class may be well above the
average, while the 1986 year class seems to be a very poor one.

21.4 Weight at Adge

The mean weights at age in the landings are given in Table 21.7.
These weights are also used as stock weights.

21.5 Fishing Mortality

The Group attempted to implement catchability analysis for ages
3-12 using various combinations of fleets. However, all of these
analyses resulted in unrealistically high fishing mortalities
(Table 21.3 ). The Group, therefore, decided to use average fish-
ing mortalities from the years 1983 and 1984 for age groups 3-12.
The fishing mortalities for age groups 1 and 2 were adjusted to
give average recruitment. For the oldest age groups, last year's
value of 0.3 was used.

21.6 VPA Results

Table 21.8 gives the values of fishing mortality estimated by
VPA, and estimates of numbers of fish in the stock are given in
Table 21.9. Table 21.10 gives a summary of the trends in fishing
mortality, biomass, and recruitment as estimated by VPA.

The results indicate that, in recent years, fishing mortality has
been increasing from a low value of F = 0.35 in 1981 to 0.9 in
1985. Total stock biomass has remained relatively stable in the
last decade, but spawning stock biomass has been declining. These
trends are illustrated in Figure 21.1, and stock-recruitment plot
is given in Figure 21.3. The 1982 year class is now estimated to
be 554 million at age 1, while last year, the estimate was 399
million.

21.7 Catch Predictions

Input data used for the catch predictions are given in Table
21.11. The Fs on ages 1 and 2 in the catch prediction table are
the mean Fs for the years 1981-1985 and are different from those
in the VPA table (see Section 3). The results of the catch pre-
dictions are given in Tables 23.12 and 23.13.

If fishing mortality in 1987 is assumed to remain at the 1986
level, a total catch of 223,000 t is predicted, whereas a TAC of
173,000 t 1is agreed, The status guo landings predicted for 1988
are 198,000 t.
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If the prediction is constrained to the TAC of 173,000 t, the
fishing mortality has to be reduced by about 30% from 1986 to
1987. The status quo prediction for the 1988 catch at the 1987
level of F will then give about 180,000 t.

21.8 Yield and Biomass per Recruit

Yield and biomass per recruit are shown in Figure 21.2.

21.9 safe Biological Limits

Spawning stock biomass has been declining since 1974, and in
19851986, reached the lowest level recorded since 1970. Lower
levels of spawning stock biomass have been estimated in the
1960s, but the data for this period are considered to be less
reliable than more recent data. No clear relationship of recruit-
ment with spawning stock size can be discerned from Figure 21.3.
The prediction for the immediate future is that year classes re-
cruiting to the spawning stock will increase the spawning stock
biomass above the 1986 level in 1987 and 1988. This prediction
assumes average recruitment for five years. As we have not seen
the spawning stock recover since 1974, we cannot define the lower
limit of the spawning stock.

22 SAITHE IN SUB-AREA VI
22.1 Catch Trends

The nominal landings of saithe reported for 1986 were 25,000 t
compared with 25,000 t in 1985 and 27,000 t in 1984 (Table 22.1),
The Working Group estimate of landings in 1986 was 39,000 t.
(Table 22.2 and Figure 22.14). The agreed TAC in 1986 was
27,800 t.

The nominal landings followed an increasing trend in the 1960s to
a level of 30,000-40,000 +t in the mid-1970s, after which they
dropped to between 20,000 and 27,000 t (Table 22.1).

22.2 Age Compositions

New age composition data for 1986 and revisions to the data set
for 1985 were available from the Federal Republic of Germany,
France, England, and Scotland. The resulting total age composi-
tion is shown in Table 22.5.

22.3 Weight at Aqe

The average weights at age in the landings are shown in Table
22.6. Weight at age in the stock was assumed to be the same as in
the landings.
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22.4 Virtual Population Analysis

22.4.1 Fishing mortality in 1986

Data on fishing effort and associated age compositions were
available for French and Scottish trawlers and for Scottish light
trawl, seine, and Nephrops trawl (Figure 4.2). The total effort
of French trawlers increased by 40% from 1985 to 1986.

As the Scottish data cover only approximately 12% of the landings
while +the French represent approximately 70%, it was decided to
use only French data in the catchability analysis. The fishing
mortality at ages 13-15 was set to 0.3, as in previous assess-
ments. The results of the analysis, in terms of fishing morta-
lities for ages 2-12 are given in Table 22.3. Except for ages 2-
5, the plots of catchability versus time showed a reasonable
agreement between predicted and observed values.

22.4.2 Results

A VPA was run using the fishing mortalities estimated by the
catchability analysis as input for 1986 for ages 3-12. For ages 1
and 2, the fishing mortality was tuned +to produce a stock in
numbers at age 1 equal to the average for the period 1970-1983.
The resulting fishing mortalities and stock sizes are shown in
Tables 22.7 and 22.8.

Compared to the VPA presented in last year' report, the abundance
of the 1981-1983 year classes has more than doubled. In order to
examine whether this was a result of using the catchability ana-
lysis for ages 3-5, it was also decided to estimate +the stock
size by separable VPA. As the separable VPA, however, did not
change the abundance of the 1981-1983 year classes very much, it
was decided to retain the catchability-tuned fishing mortalities
for ages 3-5 in the VPA.

Table 22.9 and Figures 22.1B-D show a summary of mean fishing
mortality, biomass, and recruitment as estimated by VPA. If the
catchability analysis is reliable, it implies that the 40% in-
crease in the French effort from 1985 to 1986 resulted in a 58%
increase in mean fishing mortality.

22.5 Catch Prediction

The input data used for the catch prediction are given in Tables
22.4 and 22.10. The 1987 and 1988 year classes were both assumed
to be of average abundance. The average fishing mortality from
1981-1985 was used as input for ages 1 and 2 in 1986.

The results of the catch predictions are given in Table 22.11 and
Figure 22.2. The predicted catch in 1987 is 46,000 t. The agreed
TAC for 1987 is 27,800 t and the catch predicted in last vyear's
report was 24,000 t. This discrepancy is mainly due to the re-
vised estimates of the abundance of the 1981-1983 year classes
and to the implicit assumption that the increased French effort
will be maintained in 1987. In 1988, the gtatus guo catch is ex-
pected to be 42,000 t.
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22.6 Yield and Biomass per Recruit

The yield- and biomass-per-recruit curves are presented in Figure
22.2.

22.7 Safe Biological Limits

1) If anything, there seenms to be an inverse relationship between
the size of the spawning stock and recruitment (Figure 22.3).
Recruitment seems, however, to be closely 1linked +to the
recruitment of the North Sea saithe stock (Figure 22.4).

2) The high level of spawning stock biomass in the 1970s resulted
from a succession of abundant year classes. Due to the in-
creased level of fishing mortality, the equally abundant 1981~
1983 year classes will not result in a similar increase in the
spawning stock.

3) As in the North Sea, the spawning stock biomass has shown a
continuous decline from 1974 onwards. At present, no lower
limit of spawning stock biomass, from which the stock is known
to have recovered, can be given,

23 SAITHE IN SUB-AREA VII
23.1 Landings

The provisional landings of saithe in Sub-area VII are given in
Table 23.1. No data on the age composition of the catch were
available.
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Table 3.1 Maturity data from IYFS for the years 1981-1985 (%
mature, sexes combined). Mean for the period 1981-1985
and values used by the Working Group.

Speclies Age 1981 1982 1983 1984 1985 1981-1985 WG

Cod 1 1 - - - - - 1
2 4 5 3 3 3 4 5
3 22 23 20 29 21 23 23
4 60 63 53 49 56 56 62
5 87 84 93 84 69 83 86
6+ 97" 8 100 98 96 98 100

Haddock 1 2 - B 1 1 1 1
2 36 28 36 36 40 35 32
3 62 79 70 85 74 74 71
4 79 94 23 93 85 89 87
5 90 100 100 100 98 98 95
6

+ 29 100 100
Whiting 1 13 8 13 ] 4 9 11
2 90 24 97 29 94 93 92
3 98 99 98 929 929 99 100
4 99 100 99 96 100 99 100
5
6

100 95 29 100

! 99 100 100 99 100 100 100
+ 100 97 100 100 99 99 100
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Table 9.1 Nominal catch (in tonnes) of COD in Sub-area IV, 1977-1986.

(Data for 1977-1985 as officially reported to ICES.)

Country 1977 1978 1979 1980 1981
Belgium 10,346 17,473 12,576 9,630 8,744
Denmark 42,582 41,858 48,509 56,404 64,968
Faroe Islands 260 56 113 150 38
France 7,511 11,944 12,559 10,910 11,369
German Dem.Rep. 21 75 84 63 .
Germany, Fed.Rep. 22,663 37,040 20,411 26,343 29,741
Ireland 136 174 1 - -
Nether]ands 29,903 48,817 34,752 45,400 51,281
Norway 1,449 2,747 3,575 4,506 6,766
Poland 381 1153 142 28 7
Sweden 36 s 298 293 321
UK (England & Wales) 35,424 59,127 54,923 49,951 59,856
UK (Scotland) 34,406 41,984 42,811 45,044 53,921
USSR - 17 17 - -
Total IV 185,118 261,427 230,771 248,722 287,012
WG total 181,121 260,890 248,051 260,278 300,599
Country 1982 1983 1984 1985 1986
Belgium 6,604 6,704 5,804 4,815 6,707
Denmark 61,454 48,828 46,751 41,737 28,646
Faroe Islands 65 361 - 71 58‘
France 8,399 7,159 8,129 4,834 7,024
German Dem.Rep. - - - - -
Germany, Fed.Rep. 18,525 20,333 13,453 7,679 5,468
Ireland - - - - -
Nether}ands 36,490 34,111 25,460 30,844 24,500
Norway 12,163 6,625 7,005 5,022 5,850
Poland 62 75 7 - 105
Sweden 453 422 575 748 511
UK (England & Wales) 54,277 53,860 35,605 60,931 24,287
UK (Scotland) 57,308 58,581 54,359 60,554 45,654
USSR - - - - -
Total IV 255,800 237,059 197,148 186,004 148,715
WG total 255,934 229,499 206,014 192,253 157,000
;Provisional.

3Figures from Norway do not include cod caught in Rec. 2 fisheries.
‘Included in Division IIIa.

sIncludes Division IIa.

Jan-Nov.



01

Disc | By-cat
04

148 3

Nuaber ( aillions )
127 1

Disc i By-cat} Total | H.Con !
148 1}

127 1

01
01

il

01

2171

Weight ( 1000 tonnes )
242 %

2 : Annual Height and Nusbers of COD caught in IV between 1967 and 1986
i Year | Total | H.Con |

277 1

2821

9.
|

Table
L1987 14
1948

34

” o~ - - - m o -
~ -_— - =~ = o <> ™~ o <
” O o - D~ N D W - - = o~ =t
Qo S~ — D — - O o © o O N DM -4
M.. ==~ L= oo o DD - N O ™ o O
<< oo o - o o A= - o o oo o o o
o o o () w3 = o
e e e e e e e am - P> ar =22 E= 2= S
e m oo = £82 13831388 138383 1228512
=l = - Mn S 3 oS S S SS S P-4 = -
- T I o000 000 1 o0 1 SSS I SSS | =S
=
e e e e e e e =] e T . AU A
~o - o~ o~ — ~
coocococoCcocooo DT oo D r - - b3 4 S ] == =3
2 s igS8gigSss iz insRiaz
2 =
- A e M e M e = e e e e e —m e — lm << o o o oo o o o o R -4 -0 o oo
U3 0 MY ) D OS D e s BN M O w0 = B TSGR B MUV AN RSN UL A
RSP RE3SSSSSRNEETS 2 . IR
SR/ IZIETERFEFRIZLSEZIR o o — - - o ” o =
T - - &3 == = SR =3 2
= = NESHm i oSEFT I meb i B liess i 2
- - —— e m= o e - ", - - - —— - —— ar = B =l - O O e =2 r] ES =l - D e o
=T b = m =] W -_— N L= Y o oo o o o NS ™M ~ o
mTRSgsSEREEsSs eSS = T OO0 | oS00 | SSC I SoS I SSS | SS
SRRSO IESNOREIRIZIEILEZR > =
= < B iU U AL N L S S
—— - — - e - - —— — -~ o~ MY el - oo o~
P et e m e | = "lwgdRl =88 i8R 485 S35
cococonocococotcoCcon Do SO - ~S SBises RS I ITEB I
= = =SS S Sss co o Soed i S3SS S S
e e e e - —— -
B il - - B T U, U, NI AU N
B R R I I = 2 o~ ~ o - — - - — P
n s o~ B 5 SR == =2 23 =
— - D m D~ O - = - D ~ -
wn " L= <] Pl = "r] -0 o M D —_—0 S =2
TEOTT TS TS S Tm s S omm me me me mm omm mmmm e M “‘ << - o o o o @ - o o o o o - o o |In0'
= LD BN U2 O v e D3 e B3 B3 M3 BN P
FSLSRESERESssESsREENE L . GO . . S S AR
N N N R R R R N N R R S ety - = o - -— - _—
=3 = _—— —— —— —— ———
= @ falirey (olirey [oleny [elirey [
- o= o e e w = = 55 ] ] 5 %5 5
e = o & EREY =3 ERS & & ERES s
e On WY e GO EN ) € v GO o B R SO T P = 5 R GG I ol - I B == -
CTRoRuSEgSESSasnuesaw an 2 = B = v Su s L B w &
e O FA PR TN T e O o O N O ON DO Bl v o - = s = = = = s = s = =
&= i o & - S 5 & & S S
S5 I s &5l 52 2T
- e e e e e e e mm e me e e e e - me - e S oan M > oo e = oo w, > oo b > oo
' B T T .
O D e TN P o LT SO P OO O~ D em TN b s D O el Y
~ D o0 Mmoo —_ — -
SEEREEREEREEEERREREERE @ = o - @ =
TZSoonZIIonIoEZ g >l — = e} ] — 3
e . 1 [ o — — o3 B4 T =
R l 5 c] S £
e = 2 3 = @ © ]
= o — ==
= @ & ai [} = =
s . L S-S



35

Table 94 : Values of Natural Hortality Rate and Proportion Hature at age

oL 0,800 1 00010
P20 0.350 1 0,050 ¢
i3 0,250 4 0,230 ¢
oA 0,200 10,620 )
P30 0.200 1 0.860 1
b6 0,200 1 1,000 ¢
b7 0,200 4 1,000}
P81 0,200 11,000 !
P9 0,200 ¢ 1,000 1
P10t 0,200 1 1000}
oLl 0,200 1 1,000 ¢
P12 0,200 1 1,000 ¢
P13 0,200 1 1,000 ¢

Table 95 : Total International Catch at Age (1000°s) o

=

COD in 1V between 1947 and 1984

Dhger 1967 1 1B 1 1969 1 1970 ¢ 9700 1972 1 1913 1 1974 1975 1 1976 1 Aget
f=mms) - =i B fmmmmmeee fremm e fmmnnee fommmmmes frmmmmoene jmmmmeeee =]
HI S (i kx s H S6014 28420 §Im9l 42972 36920 ZATA2U 146900 3008)! s 1
DO 78490 30549 218870 32813 1489270 1808330 30259t s5417! 42487 902631 21
©O3 b 312891 409160 304530 178ga! 165070 43891 523421 107851 170731 164850 31
oA 7T 1190st 132220 (29041 64751 T4 134097 149371 42031 67204 4
VoE g 33 38381 44031 60921 68081 26271 2102 43651 68161 1661} 5!
HEI 18891 13598 2792} 17051 2508} 3084} 1057} 907} 18631 27861 & 4 |
H 8501 8381 3671 301 8561 1418} 1010} 4141 4031 B3t 71! |
Vg 3407 27 4071 202 1393 3891 4661 3 17481 1200 8! i
g 130 1451 142 180} 219 3761 781 3158 2061 99
10 38! 171 45! 9t 74 108! 331 741 841 T L |
HEY kY 17 3y 2 1Y n m 149} 43t 1
vz ITH i 104 1 24; 10} 38 231 i 161 12 1
P13 | ! ! H H H 223 i ol 13
Phgel 1977 11978 1 1979 ! 1980 i 1981 1 1982 ! 1983 ¢ 1984 ! 1985 1 1985 | Age;
e fommmmeeen fmmmemnes jmmmm——ae jmmmmemmee i [ i -1 T f=mmmi
oL se79 243480 3SI190 59344 204161 653481 23877 427204 77520 78013t 1} |
P20 ASITL O ISAT90 81330 9BESe! 177309 601670 1217897 g0 1106801 202198 24 !
P34 228730 13358 398430 729579 26739 533981 112790 27801 136491 289101 3¢ |
o 43001 83841 3584} 9988} 7352} 70901 9890¢ 34931 58161 38720 4
[ 20991 28501 3188t 15951 38291 32064 25073 31261 11671 24890 § 1
b N 9801 3 11641 75T 18891 1 9561 1164 49 41 |
A 10291 3831 371 LITH 5711 3558 3631 4131 3261 LY |
PR 33 3761 131 1911 135! 218} 142} 2334 1621 1431 8¢
A 2381 141 145} i 451 72t 701 a7t 731 38 9
P10 231 331 39 341 37 51 22 431 131 39010 4 3
i 9 151 2! 181 171 10t 131 131 201 161 114 !
V12 43 221 13 LY Iy 5t 5 ! ! thizd 1
R 351 2 ! ! 31 ! H i t 3
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Table

Total International Mean Weight at Age ( Kg. | of COD in IV between 1967 and 1986

9.6,

V1968 ¢ 199 1970 4 M97L 4 1972 % 1913 1 1974 0 9IS 1 1978

1967

i Agel

i Agel

13

1
i

10,461

{13,568

117,148

P13 1 14,160
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Total Intermational Fishing Hortality Rate at Age of COD in IV between 1947 and 1984

9,7 .

Table

Age!

975 1 1976

1974 4

s
'

1973

bowre o f9m

1970

0.703 3
0.813 §

0,497 ;
0.526 §

0,598 1 0.622 1 0.581 !
0,850 ¢

0.515 1

6.555 1

)
i

0.526 1

0,551 §

-a

P98 0 1979 1 1980 ¢ 1980 § 1982 | 1983 !

1977

i fgel

10221 0.84% 1 0.991 ! L0411 ¢ 1,020 !

0.892 %

0,698 |

0.800 0 0,549 1 0.B02 ! 0.624 0 0.7681 0700 ! 0.806 1 0.852 !

0.815 ¢

0.900 § |

0.351 }

0.958
1097 4

0.686 1 0,651 !

0,683 |

0.903
1,006 }

Poo0.354 0 0,989 1 0.940 1 0,983}
0,421 |

10

'
1

0.900 11

2,262 1

1.000

2,193 ¢

0.151 ¢




1967 1 1968 1 1969 0 1970 1978 1972 4 1973 0 1974 1 1978 1 1976 | Age
: : : | : | | ! | 1

4614611 1847351 1968801 7292681 8466091 1602011 2928731 2341491 4260211 2075841 1

2038911 2006141 793704 @ebll! 2935161 3524950 495780 11GSB3}  9aeBlY 1719250
577941 @781y 733041 376731 340831 859481 1011871 242641 360681 32470
290943 256631 329410 32071F (39920 122440 265691 33531} 95541 132911

|
i
i
i

GG T D @ o~ ot B ol R e

2

3

4

79321 141681 103791 ISIMA} 14793 5674} 1341 97981 14107} LT H
48781 36934 63781 45621 69241 60321 23001 23231 4122 LY
19681 23033 18061 2218 22081 3354 21901 9398 10908 i 7
8301 85! 13N 970} 13991 10413 13001 891! 3991 530! 8
4701 375 431 G661 6131 7321 3281 646} 3961 1691 9
1041 2671 17 226} 302} 3061 2801 2001 2501 1411 10
241 i 1231 1054 1004 181 1531 180} 961 128! 11
38t 17t n 46! bbt 231 142} 601 7 381 12

i ! 134 ' H i 541 i 1z 13
Agel 1977 1980 1981 1982 1983 Age

1978 + 1979 1984 | 1983 | 1984
! i }

1 ' ) '

7103081 4270101 4040881 7998041 2705891 5561280 2756491 5518291 928290 7300001
899231 2814321 1747617 1811601 3209241 1083571 207742% 1084070 207487 36493}
477390 259581 71367t 529291 473891 822580 275400 A78401 275371 56253
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1
2
3
4
48891 33001 67641 38851 8434! 6285} 50091 61231 22901 48100 5
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1
1
1
1
i
1
1
1
i
1

i
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'
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1
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i
1
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i
1
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1
1
i
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i

18431 Hm 1802} 26924 1754} 34861 22881 18441 2227} 834!
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Table 9.9 VPA at age 1 (million) and Survey indices at age 0 for
North Sea cod.

Yoax Year class VPA EGFS DGFS

1977 1977 427 1,559 -
1978 1978 454 1,679 -
1979 1979 800 1,856 -
1980 1980 271 1,006 43.2
1981 1981 556 7,963 176.8 .
1982 1982 276 254 26.9
1983 1983 552 9,595 121.5
1984 1984 93 45 1.3
1985 1985 730 798 143.6
0

1987 1986 - 96 37.
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! Index i
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Yr.i VPR L

168 in 691
189 in 70§
170 in 711
71 in 720
172 in 731

el

40

Table 9.10 0D in IV Age i : Abundance indices and catchability coefficients
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Table 9.12 Estimates of recruitment at ages 1 and 2
for North Sea cod using various methods.

1986 1987

Method

Age 1 Age 2 Age 1 Age 2
Commercial Q - 37 - -
Shepherd 565 45 269 240
Cook 730 33 423 425
(weighted)
Res. Vessel Q 728 37 400 426

(weighted mean)

Value adopted 730 37 410 400
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Table 9.14 Input for catch prediction of GO in IV
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Table 96 15: Predicted Catches and Biomasses { 1000's of tonnes ) of COD in IV

i Biomass 1| Jan of Year

D632 1 ASB Y 623 1 623 1 623 1 623 1 623 1 623 1 623 1 623 1 613

Total
Spauning

l
i
i
i
1
H

¢
|
'
'

0.23

t FO 1% Faax!

1,00 11,00 10,00 10.20 10.40 10.60 10.80 i1.00 11.20 10.17 10.25

1
i

1
i
1
i

'
1
1
1

i
1
i
i

' 1 '
i 1 i

2 to 8 10,91 10.91 0,00 10,18 10.36 10,55 10,73 10.91 11,09 10.15
tto 110,00 10.00 10,00 10,00 {0.00 10.00 10.00 10,00 10.00 10.00 10,00

Huaan Consueption
Human Consuaption
Small-mesh Fisheries
Tatal landings
Total catch

Mean F{Year)/Mean F(1986)
Discards

t Human Cons.
Snall-aesh
i Catch weight

1
1
1
1
1
1

|
Biomass 1 Jan of Yeart! |

'
1
1
1
'
t

VL0 3 103 ) 278 1 227 1 186 1 1S3 1 126 1 104 )

Tatal
Spawning
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+ Predicted Catches and Biomasses ( 1000's of tonnes ) of COD in 1Y 1987 to 1983
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Table 10.1 Nominal catch (in tonnes) of COD in Division VIa,
1977-1986. (Data for 1977-1985 as officially reported

to ICES.)

Country 1977 1978 1979 1980 1981

Belgium - - 4 57? 30
Denmark - - - 27° -
Faroe Islands 43 - 40 3 -
France 3,583 4,499 4,590 5,495 7,601
Germany, Fed. Rep. 3 31 40 1 21
Ireland 984 1,214 2,237 2,331 2,725
Netherlands 5 3 20 1 -
Norway 292 402 32 48 40
Spain 20 108 - - =
Sweden - - - - -
UK (England and Wales) 2,434 2,082 2,348 2,302 3,1873
UK (Scotland) 5,513 5,539 6,929 7,603 10,339
UK (Northern Ireland) 5 5 2 2 7
Total 12,619 13,521 16,242 17,870 23,950
Country 1982 1983 1984 1985 1986

Belgium 35 21 221 48 24
Denmark 3 - " - -
Faroe Islands 2 - - - -
France 7,160 8,140 7,637 7,411 8,3862
Germany, Fed. Rep. 8 205 75 66 76
Ireland 3,527 2,695 2,316 2,564 970
Netherlands - o - 1 -
Norway 238 267 231 204 171
Spain 41 52 64 28 -
sweden 1 - - “6 -
UK (England and Wales) 2,948 1,141 692 170 61
UK (Scotland) 7,969 8,933 9,483 8,032 4,246
UK (Northern Ireland) 33 37 32 17 63
Total 21,965 21,491 20,552 18,541 14,067

"provisional.

2 Includes Division VIb.

3Including 37 tonnes caught in Sub-area VI and landed abroad.
*Includes Divisions VIb and Vb.

SIncludes Division VIb.

Sroreign landings not included.
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Table 10.4 Cod in Division VIa. Scottish seinexr data.
Catch at age
Year Effort 1 CPUE VPA
(hours) (millions) (millions)
1975 56,420 150 2,659 11
1976 57,090 48 0.841 7
1977 41,920 120 2.863 10
1978 33,617 75 2.231 10
1979 38,465 121 3.146 15
1980 38,640 253 6.548 21
1981 37,208 14 0.376 6
1982 36,689 204 5.560 15
1983 38,080 183 4.806 9
1984 29,561 167 5.649 15
1985 26,365 96 3.641 6
1986 19,960 108 5.411 (15)




Table 10,5 : Values of Natural Hortality Rate and Proportion Hature at age

of COD in VIA between 1967 and 1985

PAgel 1967 & 1968 1 1989 1 1970 1 971 % 1972 ¢ 1973 ! 1974 0 1975 0 1974 Age!
ool H ---- - fmmmmeoeee {mrmmmmeee oo Jemmmnea fommommaen {=mmmmmmen ===
S O 2611 EA b4 2561 pASH 735 10154 843} 1207} 970% 14
A 25718 1364} 1974} 11761 17713 23918 1524‘ 23181 18981 36828 2%
R 37054 32891 1332 16381 4871 15918 1442} 7781 Han 1671 3}
o 8701 18381 19434 7 7631 4091 3834 10681 333 5381 4}
oo 421 2158 759 476 2234 01 1 2881 3251 251 51
HE 2641 171 1491 1531 1983 103} 193! 72 901 215! 64
A 431 124 941 26} b4 70 631 761 12¢ M7
I 21 191 831 24 151 243 28! 131 131 AR
P 1 H 12 231 : 2 104 H 91 LH A
HR U i H ! H H H 31 ! t 10 ¢
Phgel 1977 1978 1 1979 % 1980 ! 1981 1987 ! 1983 1 1984 1 1985 { g9m6 ! Age!
e fmemmmmeee formemeeae H == H H B -1 i =e--i
Py 12621 1231 929! 1195t 460} 18274 23351 20431 13551 76 1
L2 1310 1784 16131 32941 7915} 16731 45151 23601 30691 13000 24
3 1636} 999; 21251 20013 32211 32061 118! 2564} 12691 2073 3}
Vo4 22 8951 4821 7983 9051 1189} 14004 4481 1091} 413 4
8 268! 2843 3431 1941 1821 3671 4681 3351 1404 191 514
Vb 871 m 133} m 30 L 148} 1851 167} 401 4
v i ATi 33 27 17 22 40} 401 60} 16t 714
[ i 181 183 i ! 10} 16t 14 13 9 81
P 4 i 141 ! H H Y i LY 4 91
Pl 9! H i H ! i 0 H [H 10}
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1192
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1971
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i
i
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1

i
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0,935
1.375

'
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i

1

)

1949

1.284
1,374

1968
1.776
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1
1
'
t

'
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7 1 Tatal International Mean Weight at Age ( Kg. ) of COD in VIA between 1967 and 1984

1947

1,470
8,559
(160

1
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i Age!
i Age!

1974
1986
0,611 1
0.975 1

1975
1983
0.748 1
0.870 ¢

1974
1984
0,643 ¢
0.742 ¢

1973
1983
0.614 1
0.948 !

1972
1982
0,523 1
1,184 1

197¢
1981
0,464 |
0,964 |

1970
1980
0.380 1
L2

'
l
)
'

1969
19719
0,283 1§
2,063 1

1948
0.634 1
1978
0,329 {
0.418 %

'
'
'
i

1967
0,666 1
1977
0.389 3

fge

Table 10,8 : Total International Fishing Mortality Rate at Age of COD in VIA between 1947 and 1984

i Agel
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U me o me e e m e e e

fgel 1967 1 1968 1 199 1 1970 ¢ 1971 ¢ 1972 L 1973 ! 1974 % 1973 1 1976 | Age!
===l ! ! ! i ! ! | ! i .
1 LI 93641 39741 TEA2L 104481 63021 85171 82971 114534 5440 1
21 121878 32181 73641 31961 60251 83581 4498} 6038} 60334 a9 24
39 8313} 76491 3047} 4258} 15634 33448 42524 23161 28851 0 3
41 1418; 34951 33238 13054 20201 842; 13517 21891 11991 13000 4
9 93N 3631 12241 9941 Ja81 7 3251 a7 LA H 3061 54
61 6601 32 269 3291 389 238} 348! 122 200} 390 61
71 118} 3041 152 481 1334 142 3LH 13 381 37
81 i 51 1381 41 81 a2 a4t i 261 18 81
91 2 15t 29 5 15 26! 2y 19 201 HE
10} 4 i ! H i 10} ! it i 110!
Agel 1977 1 1978 1 1979 1 1980 ! 1981 ! 1982 ! (983 ©O1984 1 1985 1 1986 | Agal
IRt R H fommmsn | i ! formmmenes i ! e fommet
i 9810t 93741 149780 20994 W93 1517 96t 15178! b4l 148241 1!
Z1 44841 68721 71881 114250 15784) 4930 107531 M3 10494) 3563 2%
3 3497 24924 40404 44351 6397} 6541 21803 47481 233N 40891 3%
L 13391 13994 1146} 14311 1844} 23671 25881 7881 1621} 7880 4
gl 4961 3401 3261 B 4441 708! 878} an 2471 ELIE T
64 186! 1661 187¢ 271 1031 2171 2498 3021 2228 TBOb
7 133} 75t 301 35 341 a8l IkH 72 al o7
[ Al i:H 204 12} 3t 154 281 29 241 16 84
714 H 14} il 2 3 b 4 H iy I
f0 ! i 2i 7 1 ! b 2t i 01 HR U

Table 10410 Mean Fishing Hortality , Biosass

and Recruitmeat of COD in VIA between 1967 and 1984

! i Mean Fishing Nortality |  Biomass i Recruits |
H { Ages i Ages | 1000 tomnes | fge 1}
] ! 2t0 5 iite I} ! i
tear 1 H.Con | Disc ! By-cat ! Total ! Sp 8t IY.C.iNillion!
jem e frmmmeee frommmeee jmmmmeee frommman {mmmmee e !
1967 5 0,394 1 0,000 1 0.000 ! 45! 48} & ! 714
1963 1 0,590 1 0,000 1 0,000 {1 63! 491 47! 91
1969 1 0.779 1 0.000 1 0.000 0 47! 3848 ! 44
1970 0 6.6124 0.000 1 0.000 0 341 27 49 81
19700 6.478°1 0,000 1 0.000 1 37! 251701 o
19721 0.697 1 0.000 ¢ 0.000 1 3! 2171 61
1973 1 0.590 1 0,000 1 0,000 1 34! 25172 914
1974 0 0,647 1 0,000 1 0,000 0 35! 273! 81!
19751 0.358 1 0.000 1 00001 39: 271747 g4
1976 1 07271 0,000 1 0.000 ¢ 407 291 75! 71
19770 0876 1 0,000 1 0,000 1 334 23176t 19 H
1978 1 0.635 1 0.000 1 0.000 ¢ 381 22177 10!
19797 0.845 1 0,000 % 0.000F 431 2178 151
1980 1 0.740 1 0.000 ¢+ 0,000 ¢ 53! 379 211
1981 1 0.695 1 0.000 1 0.000 ¢ 541 39180 [
1982 3 07251 0.000 1 0.000 ¢ 531 37iBl! 15!
1983 1 0,796 1 0.000 ! 0.000 ! 461 33182 91
1988 1 09131 0.000 & 0.000 ¢ 4B 3L iE3) g5
1985 1 0.974 % 0,000 1 0,000 4 35¢ 24841 61
1986 ¢+ 0.783 1 0,000 ! 0,000 33! 1985 15!
Hean recruits at age 1 for period 197 to 1986 | 9983 !




Table 10.11 Input for catch prediction of COD in VIA
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Table 11.1 Nominal catch (in tonnes) of COD in Division VIb,
1977-1986. (Data for 1977-1985 as officially
reported to ICES.)

Country 1977 1978 1979 1980 1981
Denmark - - - -2 2
Faroe Islands 40 10 92 75 4
France 3 1 2 1 443
Germany, Fed. Rep. - - 111 136 -
Ireland - 3 - - 134
Norway 3 69 138 80 70
UK (England and Wales) 89 285 129 1 67
UK (Scotland) 33 384 198 370 143
Total 168 752 670 696 863
Country 1982 1983 1984 1985 1986"
Denmark - ~ - - -
Faroe Islands 77 112 18 - -
France 27 97 9 17 ~2
Germany, Fed. Rep. + 195 - 3 .
Ireland ~ o o - e
Norway 51 462 373 204 ~
Spain 58 42 241 1,2003 98
UK (England and Wales) 3 163 161 111 65
UK (Scotland) 157 35 221 437 169
Total 373 1,106 1,023 1,972 332

1Provisional.
2Included in Division VIa.
3Foreign landings not included.
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Table 12.1 Nominal catch (in tonnes) of COD in Divisions VIId
and VIIe, 1977-1986. (Data for 1977-1985 as
officially reported to ICES.)

Country ) 1977 1978 1979 1980 1981
Belgium 53 435 699 1632 363
Denmark 1,120 2,160 2,052 660 -
France 5,185 8,044 4,848 4,001 4,486
Netherlands 1 + - - 4
UK (England and Wales) 581 654 485 365 428
Total 6,940 11,293 8,084 5,189 5,281
Country 1982 1983 1984 1985 1986"
Belgium 293 389 346 513 568
Denmark - - - - 5
France 3,349 3,369 2,882 2,948 12,335
Netherlands 1 4 - 1‘ -
UK (England and Wales) 568 650 518 569 902
Total 4,211 4,412 3,746 4,031 13,805
'provisional.

2Includes Divisions VIIb,c.
3 Includes all of Sub-areas VII (except Division VIIa) and VIII.
4Foreign landings not included.
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Table 12.6 Nominal catch (in tonnes) of COD in Divisions VIIb,c
and VIIh,j,k, 1977-1986. (Data for 1977-1985 as
offically reported to ICES.)

Country 1977 1978 1979 1980 1981

Belgium 1 - - - -

Denmark - - 18 - - )
France 321 443 546 983 1,465 |
Germany, Fed. Rep. - - - 7 - j
Ireland 298 293 480 782 1,434
Netherlands 291 279 - 5 - ‘
Norway + - - - - f
Poland 6 - 2 - - !
Spain 51 11 - 17 37 |
UK (England and Wales) 3 - 1 1 171 !
UK (Scotland) - 2 1 12 +

Total 971 1,028 1,048 1,807 3,107

Country 1982 1983 1984 1985 1986’ |
Belgium - - ~ - 8
Denmark - - - - 2 i
France 587 636 946 1,115 . |
Germany, Fed. Rep. - - - - - i
Ireland 1,764 1,192 1,211 1,176 786 !
Netherlands + 80 - - - :
Norway = 4 1 25 102 !
Poland - - - - - |
Spain 29 28 - ~4 - |
UK (England and Wales) 304 41 408 135 103 |
UK (Scotland) - - 45 - 9 |
Total 2,684 1,981 2,611 2,451 1,008 !
1Provisional.

2Included in Divisions VIIq,e.
3Foreign landings not included.
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Table 13.1 Nominal catch (in tonnes) of HADDOCK in Sub-area
IV, 1977-1986. (Data for 1977-1985 as officially
reported to ICES.)

Country 1977 1978 1979 1980 1981

Belgium 2,293 1,295 732 1,414 1,217
Denmark 20,069 8,093 8,248 12,928 13,198
Faroe Islands 385 12 7 27 46
France 6,914 5,122 7,208 7,407 11,966
German Dem. Rep. 8 37 12 36 -
Germany, Fed. Rep. 3,744 2,589 2,549 2,354 3,387
Ireland 53 101 - - -
Nether}ands 1,598 857 955 1,557 2,279
Norway' 374 609 968 1,191 2,283
Poland 485 623 106 59 31
Sweden 113 - 907 1,165 1,301
UK (England and Wales) 17,167 12,200 10,774 12,195 14,570
UK (Scotland) 89,465 58,406 54,119 64,058 82,798
USSR 8,010 54 18 - .
Total IV 150,678 89,437 86,603 104,391 133,076

WG total incl.discards 207,788 163,890 141,858 217,107 206,930

Country 1982 1983 1984 1985 1986

Belgium 966 985 494 719 329
Denmark 22,704 25,653 16,368 23,619 17,650
Faroe Islands 6 51 - 5 20‘
France 15,988 11,250 8,103 5,389 7,060
German Dem. Rep. - - - - -
Germany, Fed. Rep. 4,510 3,654 2,571 2,796 1,945
Ireland - = - - -
Nether}ands 1,021 1,722 1,052 3,875 1,614
Norway 2,888 3,862 3,959 3,256 4,300
Poland 317 150 17 - 5
Sweden 1,874 1,360 1,518 1,942 1,703
UK (England and Wales) 16,403 15,476 12,340 13,274 7,745
UK (Scotland) 107,773 100,390 87,479 112,549 126,475
USSR - - - - -
Total 174,450 164,553 133,901 167,424 168,841

WG total incl.discards 225,789 232,203 213,252 250,000 220,000

!provisional.

Figures from Norway do not include haddock caught in Rec. 2
fisheries.

Included in Division IIIa.

Includes Division IIa.

Jan-Nov.

Foreign landings not included.

o\ e w
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Tabie 13.4  Values of Natural Mortality Rate and Proportion Mature at age

L s o R e

0,200
0,200
0,200
0,200
9,200
100 9,200 % 1,000
Pl 00200 § 1000

[,

1,609

,
!
|
!
;
:
; ;
. '
1 t
. !
H i
! .
0,250 { 0.870 !
; )
.
‘ '
! !
; ;
1 H
. .
| ;
! !
; ;
! !
; ;
!

Takle 13, Total International Catch at Age (1000°s) of HADDOCK in IV between 1967 and 198&

1948 1 1969 1 1970 1970 4 1972 § 1973 4 1974 1978 1976 1 Age
: i ) ! ' '

Gt L1050 725591 97AAOLL 3306741 240896 S9A73L 6014121 A4947Y 1671743
L3370l L076987) 204691 2861470 18099631 6758311 3648281 12138681 20948281 147442

Cgyy7y) G38ARAY 35747370 2182931 70735 5BAOTE!  SATI3LY 1743891 6326721 1045ALTI
$355 19570 20W701 19085730 472240 401500 2374981 326659F  57630: 206485

0
{
2
3
15748 1940 75881 573621 3973281 20948 60991 G31371 1060481 96291 4
3
I3
7

I

SR VYAV LY 29 407} 1761 102881 153922 43973 18321 183200 305304 i
- 2377 45804 28 193! 4381 3516t 388291 3200 9521 4792 i
LT 214 h {9099 255! 1931 1881 1237 104728 6011 1241 :
I Ly 401 2001 9441 146! kS 106} 231 2628} 671 B!
| an 13 2H &7 15783 2 28! 230 2581 832
HISIT 33 S I it 1591 402 108} 3 b1 I U
. : } | H 71 S i 481 3 1 3

1977+ 1978 1 1979 1982 1983

114908 2350770 BAI3911 3747461 6463401 275692; 639333
GE01731 4543870 3457531 &A2206) 134459 27S3TI 1957231 4315131 179Ul4 LA0LIZY

1980 1981
:

! i i i :
i i H i i
95484} 1393931 SAATLE 00
'
.
i

DO1035830 1411330 1989390 3231791 4133291 B3A99i 2434803 1598111 5269140 1770377 2

TO37e4780 284470 398180 498781 1392591 2367500 741241 11981 7SMASD 3225631 3

P393 10907 7139 oz} 146630 40511} 1222911 222000 363181 268470 4}
H 39441 835781 26931 1318 1901} 32291 166831 320031 5235 9191t 51
| a0141 {1841 2135 78421 3741 700t 16751 36351 7154} et &1
i {1341 19121 243 EH 24781 2738 272 3361 9251 16830 71
! s 3851 4540 116} 1301 799 b4} m 1974 2230 81
f 241 13 1361 1551 (38 IiE 1794 MY 508 393
} 1634 23 a2 71t il 194 48: 92 201 37 101
i 2 52 144 251 2 8 ! in m 91 11

S a0 0o~ D G i B e D




63

Tatal International Mesn Height at Age { X5, ) of HADDOCK in ¥ betwesn 1967 and 1938
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Table 13,8  Stock Numbers at Age (1000's) of HADDOCK in IV between 1967 and 1935 65
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Table 13.9 HAD in IV Age | : Abundance indices and catehability coefficients

WEL ¥r.lovpa ! IYF§ ! EGF§ D&Fs
H {lndex | @

169 in 700 14170 28,00 0,020}
i70 in 71110053} 935,01 0.083!
71 in 721 94320 740.0% 0.078!

i g
!
;
72 in 731 2467) 187,00 0.074! !
'
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=
a
5
2

173 in 74} B623i 107200 0.i24!

174 in 75115576} 1168,0! 0.075!

175 in 761 13280 177,00 0,133

76 in 770 18970 162,00 0.087! &634.0%
77 in 781 29641 3850 0.130!12605.0!
i79 in 791 45361 480,00 0.103129491.0!
79 in 801 83401 895,00 0.107162392.0
180 in 811 17731 268,01 0 151117035, 0!
iB1 in 821 35651 526,00 0.184!31501,0!
192 in 831 23540 307.0¢ 0.130120762.00 9,244
163 in B! B168 1057.0) 0.129)40008.00 7.347
184 in 831 2624. 2901 2 087'18216 o 6942
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Table 13.10 HAD in 1V Age 2 : Abundance indices and raichability coefficients

WEL Vrod VPR 1YF8 H EGFS ! DGFS H FRGSF 1 S6FS8 !
' ! fipdex ! B lndex } @ lndex ) 0 Indexi @ % Index i Q@
168 in 700 3981 H i i ! ! i i 1 i H
167 in 710 1741 3200 0.184 ! i | ! H i H i
170 in 720 12690 299.00 0.237% i H ! H ! { ! i
71 in 73115520 97001 0.6261 i H H H H H H !
172 in 780 3370 110,00 0,328 ! H i ! H H i i
173 in 731 (2000 385,01 0,320) H i H H | i i H
174 in 761 22011 470,01 0,304} | | H i i ) H H
175 10 770 1920 8400 0.438) 3119.01 14,245 H H H ! ! i
176 in 7B 262 106,01 0,412) 3105.01 11,8513 i H H | H H
177 10 791 399 240.0%  0,6027 6033.0% 15,1701 H i H | H i
178 in 80} 7&1) 402,00 0,57B115755.01 20,7031 1 H H ! ! i
179 in 810 1348% 475,00 0,301143835.07 32,510 i i i i i i
180 in 820 2890 232,00 0,872} 7955.01 27.526! | 1 t | 83401 3.0591
30 in 831 5330 400,07 0.667110945.01 18,303 i H H V1576,01 2,630
132 in 84! 3920 219,01 0.5590 6199.0! 15,814 ! i ! To6b%.01 17074
33 1a 851 14021 828.00 0,391123343.00 16,7920 i ! H | 2585.01 1,823
-------- e He e e it Ittt Bt ! | H |
®4in 860 0f 237,01 0.58) 4797.00 20,7191 i | H 1Ob19.01 1,871
! =y VPA= 4531 =) VFA= 2300 i b=y VRA= 3320
! i omemea- i ! o i i H i

306,00 0,571 H ! | i H H i H

=) VpA= 8361 i : i i
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Table 13.11 Estimates of recruitment at ages 1 and 2
for North Sea haddock using various

methods.
1986 1987

Method

Age 1 Age 2 Age 1 Age 2
Commercial Q ~ 435 - -
Shepherd 2,994 323 8,842 692
Cook 4,031 400 7,168 529
(weighted)
Res. Vessel Q 4,054 390 7,782 536

(weighted mean)

Value adopted 4,000 435 7,500 530
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Table 13,12

Hean Fishing Hortality , Biomass and Recruitment of HADDOCK in IV between 1967 and 1984
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Table 13,13 Input for catch prediction of HABRODK in 1V

} ! i Yalues used in Frediction H
H H i Fat age , Mean Ht. and Prcpn, Retained by Consumption Fishery H
P ) |
tod 1986 P98 Scaled mean F ! Mean values for period 1981 to 1985 !
! Agel Fishing Mortatity | Stock | 1981 to 1985 H Hean Weight (Kg.) P Prop, i
H tHCone 1 Disc b Ind | MNesber § H.Cono  Disc | Ind ! H.Cen. ! Disc ! Ind ! Stock | Ret. |
foeemd H ! ! i~ H ! | H i H i H
HE t0.000 1 0,001 § 40731000 ! Po0.002 ¢ 0,007 § TOo0.089 1 0,009 1 G013 4 H
PoLE 0000 0,099 0,036 1 7300001 0.005 | 0.09B 1 0,018 1 0,300 1 0.172 ¢ 0.043 % 0.120 ! 9,053
P20 02250 0,427 1 0,007 1 G63B46 T 0.295 0 0,382 1 6,002 0 003740 0,229 1 0.190 1 9,785 % 9.45% |
P3O0.933 0 02200 0.605 1 150730 1 0.9A0 0 6.1B3 0 0.000 1 0.505 ) 0.298 1 0.393 0 0.470 ) .B39 !
oAl L7840 0,000 1 0,005 ) 127206 % L.288 01 0,034 1 0,007 1 0715 0,405 % 0,572 1 0.703 1 0.974 !
P OL2Z3 ) 0,002 0.001 ! 8746 ¢ 1.228 1 G.017 1 0,009 % 0,995 % 0,544 1 0.775 1 0.975 1 0,989 |
Ve L4 i i 138U L0800 0013 1 0,000 1 L2861 0,406 1 0.878 % 1.280 1 6.997 !
V7T 0.908 i i 507 1 1.099 4 i 71 H I W A N ¢ I
gl 0,900 ¢ i ! 1013 1 0.806 ) H VLT i UOL744 ) 1000 )
P9l o0.900 i H 1361 07718 H io2,061 ! TO2.060 0 1,000 ¢
Ple 0.900 i } 501 1,127 % ! P51 I H t1.838 0 1,000 !
f1E 0,900 4 ! H 26 ¢ L127 ! b9 H {1909 4 1,000 ¢

i oAge 2te b6 iAge 0 3 Hean F ! Age 2te A lAge 0 3

! 1,086 1 0.012 1 Unscaled | 0.867 1 0,043 ¢

H } Scaled ) L0861 0,012

Recruits at age 0 in 1988 = 40721000
Recruits at age 0 in 1989 = 40731000

f at age and propriion mature at age are 25 shown in Table 13.4

Hean F for ages 2 ta & in 1986 for human consusption landings + discards = 1,086 .
Husan consusption + discard F-at-age values in prediction are mean values for the period 1981 te 1985
rescaled to produce a mean value of F for ages 2 io & equal to that for 1994

Hean F for ages 0 to 3 in 1986 for seall-mesh fisheries = 0,012 .
Industrial fishery F-at-age in the prediction are averages for the period 1981 to 1985 .
rescaled to produce a mean value of F for ages 0 to 3 equal to that for 1985
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Table 14.1 Nominal catch (in tonnes) of HADDOCK in Division VIa,
1977-1986. (Data for 1977-1985 as officially repoxrted

to ICES.)

Country 1977 1978 1979 1980 _ 1981

Belgium - - 2 3 1
Denmark - - 37 - -
Faroe Islands - - 2 - -
France 3,401 4,255 4,786 2,808 3,403
Germany, Fed. Rep. + 20 2 3 7
Ireland 616 441 877 726 1,891
Netherlands 28 13 2 2 3
Norway 7 13 9 16 29
Spain - - - - -
UK (England & Wales) 3,827 2,805 1,654 1,279 1,052
UK (Scotland) 11,422 9,629 7,459 8,198 12,051
UK (Northern Ireland) - - - + -
Total 19,301 17,176 14,830 13,935 18,437

WG total incl.discards 23,657 19,510 28,847 17,478 33,306

Country 1982 1983 1984 1985 1986

Belgium 2 1 61 7 -
Denmark + - - - -
Faroe Islands - - - - -
France 3,760 4,520 4,240 5,930 3,553
Germany, Fed. Rep. 71 65 83 38 27
Ireland 4,402 3,450 3,9321 3,512 1,427
Netherlands 391 25 - - -
Norway 37 68 32 75 55
Spain 97 201 - 166 -
UK (England & Wales) 2,035 1,376 1,042 303 188
UK (Scotland) 19,249 21,593 18,472 15,036 12,953
UK (Northern-Ireland) 1 4 5 1 40
Total 30,045 31,303 27,942 25,068 18,243

WG total incl.discards 39,681 37,630 46,364 41,737 27,000

'provisional.

2Includes Divisions VIb and Vb.
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Annual Height and Hubers of HADDOCK caught in VIA between 1947 and 1985

Table 14.2

! Humber ( miilians ) i

Height ( 1600 tonnes )

'
i
1
i

v
"o
[V
T
LA
E
i
v
oo
w o
P
=
i
|
El
=R
S
]
=
'
|
—
R
-
=3
=
i
P
"o
Ho
T
[
&
i
v
i
&
=0
\
)
‘
=
=
S
=
l
I
-
IR
B
=R
=
i
T
[
o
@
= |

261

L1567 ¢
1948 1
11969 4
V1970 4

201

461

gt

1443

171

183 |

3 3 [
1277 110 04

2371

™~
~

7% 504 137 [

0

YA
{1975 4
HESIC

]
=

14

34

V97T

o
=)

S8
371

1424

[0

0

~
us

1 01 144

o
EiiH

oy
o

49 1
[

Table 14.3 Results of analysis of catchability coefficients for HADDOCK in VIA
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Tablsl4.4  Values of Natural Hortality Rate and Proportion Hature at age

i Age 1 Nat Mori Mat, !

j=mem o Jrrmmen i

Vo0 0,200 10,000 4

Vobdo0.200 % 0,000

P2 0,200 1 0,570

b3 b 0200 0 1000 4

P4 0,200 7 10003

PO 0,200 1,000 ¢

oAb 0,200 1 1,000 ¢

Vo7 0,200 4 1,000 8

o8 0,200} 1,000 !

P9 0,200 7 1,000

Table 14.5  Total international Catch at Age (1000°s) of HADDOCK in VIA betwesn 1967 and 158A

Phgel 1967 % 1968 1 1969 0 1970 1 4970 % 1972 1 1973 % 1974 1 1975 1 1976 ! Age!
Jemmei H ! ! | i H ! i | fomenl
o denan n 2742 171894 66041 142157 195891 434961 68471 422711 0}
PoL O 1RI85E 129418 84 63170 THA81Y 207131 47387 S8A37F 1793491 243370 1§
U 193I20 IB393Y 160704% 5191 39151 g5t 169070 115620 349570 723301 2!
[ 951 0790 102800 95114} 33281 2180 1947 o7 33394 152241 3 |
A 265! 356! 1434} 7701 799441 23344 258! a3171 33501 156880 4 |
LT R SV H 4311 243} 1731 5457 538231 12224 a3 18821 14910 51
HE 4007 140531 3791 891 127 3047 33193 471 75} 13-
[ 91 717! 45761 1484 7t 01 (500 113838 981 A 7
i 14 LR {911 3851 201 itH Zi 104! 34541 78
P ! 9 9 13t 1751 | 41 34 m o3 91
VAged 1977 % 1978 0 1979 ¢+ 1980 1980 1 1982 1 1983 ) 1984 1 1983 ! 1986 ! Age!
fmeed ! | H H | H H H ! ]
Voo 43521 571 56971 134 7h4} 1344 20841 2693 1551 29820 0}
oL 13109 1S9zt Te070F 227794 201 154920 14524)  9B97hY 223208 81341 1}
- 3468: 098 {72820 249271 BI9LL 0190 202331 86261 78922} 112441 2}
Pl 359488 971} 18454 36361 206971 736741 50401 129103 46671 454181 3§
I 57050 243571 4761 9221 17481 8167 361221 62421 4184} 18247 4}
HEEI 4801 29381 9843} 143} 1943 8931 33981 227908 17891 914t 5%
[ 4951 35t 833! 3082: 39 108! 5974 24491 111894 50 b6
H 3081 2471 s 2291 8221 272 41} ant 9681 26241 7%
I B 28 3381 1451 2 39 288: 1944 434 84} 345 B 1
. i ! 28} i 14 MY 1951 443 H 39091
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Total International Hean Weight at Age ( Kg. ) of HADDOCK in VIA between 1967 and 1984

iable 14,6
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Table 14,8 Stock Nuabers at Age (1000's) of HADDOCK in VIA between 1367 and 19238

DAgel 1967 1 1988 1 199 0 1970 1 1971 1 1972 0 1973 0 1974 4 1975 1 1976 i Age
[ ! i fmmm e i fommmmmee t -1 i H -
P01 12281438 190030 247411 3193920 100710%  LL1a4S1  22741iY 604639 §19350 329520 0
Vo100 9BLRS! 9692971 159331 (77RA! 2459831 764970 7Bblel 1685220 A37A141 3a3300 1
P 282840 31101 6769951 128411 29010 1372340 440280 222911 76334 197EE: 2
H 2234} bD&AL 173911 409832 98EZ] 37881 3A@27d 20914 79470 3i3z8 3
HEE 21798 980+ 22211 G2851 2500411 ST 704t 12802 75341 1m0 4
P8 G518 15451 4838 9481 18591 132945 20951 3451 48471 31750 §
H I 19250 22855} 4571 157 2943 10330 60734 6301 2081 22840 4
HE A 1074 1216} 6234} 2011 01 i 3961 201800 211 g 7
[ 261 m 3504 o7t n 36 391 190! 63281 14f 8
A & 161 161 751 321 i N 621 1324 202t 9
UAgel 1977 f 1978 1979 & 1980 1 1981 | 1982 1 1983 ! 1984 ¢ 1983 {1986 | Age
===t i | i H H : i i jrememn = jn
D0l J7I910 2068920 536299¢ 437301 9SA1BI SISV 477(3@L 79721 1MS2 70D 0
DLt 231700 990910 1775250 4339390 357910 77595f 420071 00765 650041 1099980 &
VI a227} 73121 340A3Y 82637 IBTBY 290770 49S93 20457 ZEHITLL 3R7TLL 2
HIER S YL 3634; 4105) 12420 479620 1986891 197831 228031 98494 1170380 3
P4 120660 473880 21031 1695 5i83% 207881 968891 LOITH £9441 38980 4
A 1464} 4787¢ 170908 13001 G671 26601 96947 468141 29501 19730 5
HE- 1268} 592 13 224 936} 00 13738 49911 17996} 1n o4
AN 10938 5951 172 3358 15391 730 142 5901 18201 4goat 7
I sl 5131 2671 01 i 927t 55 m {541 5321 8
I 214 12 52 9 25t 361 350 80! bi 9
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i
H
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n
74

i

0.205
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¢

0.404 ¢
0,808 }
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1
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Estimates
haddock
Method
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Cook

1
MEld.lDHMnFﬁhmgHwtﬂiu, Hinmas;
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0,600 1 1291 9717
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0
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1
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i
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~
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30075
59184
531851

1968-1984 181

o4

791
1304
1251
13

Hlean recruits at age 0 for period 1947 to 1984 !

0,000 §
0.000 |
QWGi
0000 §
0.000 |
0.000 4
0.000 1

'
H

3

0,120 1
0,100 }
4,073

0.079
0145 4
0.086 |
0.099 |

0.522 )
L5394
0.711 §
0.309 |
0.716 1
0,804 |
0,569 1

1

1975 1
11976 4
11978 4
P17e

1981
11984 |
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Tahie 14,11 Input for catch prediction of HADDOCK in VIA

Values used in Prediction
F at age , Mean Ht. and Fropn. Retained by Consumption Fishery

b i
H ! |
. !
H i 1986 io1987 Scaled mean F i Hean values for period 1981 to 1985 H
i Agel Fishing Mortality I Steck ) 1981 to 1983 | Hean Height (Kg.) V Prop. |
H ! W.Con. ! Disc | Ind ! MNumber | H.Con. | Disc ! Ind ! H.Con. t Disc { Ind ! OStock i Ret. !
jamest | i | | i H -1 H | H t H
P HIR i 181000 ¢ bo0.005 i ! b0.050 1 {0,050 1 !
Poro0,023 1 0,286 1 P 199625 1 0,013 1 0,320 ¢ Po0.3220 0.1 bo0.475 10,185
Db 02021 0,265 ! oobe119 D 0,149 1 0,320 4 V037 0,235 P0.277 1 0,302 %
V303260 0,226 % T 1a752 % 0,568 1 0.040 0 Po0.490 1 0.304 3 Po0.449 1 0.786 1
I VU H {55183 ¢ 0771 1 0,021 % PO 0.339 4 P0.703 1 0.978
P 0708 ! H 1563 1 0.481 1 0,019} P08 0412 o094 1 9,977
S (T ! ! 797 1 0,670 1 0.003 1 VL2489 0.383 1 P48 0.997
P 0300 H ! 275 1 0.816 1§ ! Pl | {1,444 1 1,000 ¢
P8 0,900 ¢ i | 1600 ¢ 0,971 ¢ | {1,554 H {1,554 1 1,000 ¢
PR 000! i ! 2104 0,971 % ! L ! Po1.648 1 1,000 1

!opge Zto A JAge ! U} Hean F Ot Age Zto & lAge! I

! 0.6 1 0,000 | Unscaled | 0,619 1 0,000 %

! } Scaled | 0.669 1 0.000 }
Recruits at age 0 in 1998 = 181000
Recruils at age 0 in 1989 = 181000
# at age and proprtion asture at age are as shown in Table 1444

rescaled to produce a mean value of F for ages 2 to 6 equal to that for 1986

Yaan 7 for ages | te | in 1985 for small-mesh fisheries = 0,000 .

Industri

sl #ishery F-st-age in the prediction are averages for the peried 1981 to 1983 .

rescaled to groduce a aean value of F for ages 1 ts | equal to that for 1986

Fior ages 2 to 6 in 1988 for human consumption landings + discards = 0.669 .
n consuaphion ¢ discard F-at-age values in prediction are mean values for the period 1981 to 1983
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Table 15.1 Nominal catch (in tonnes) of HADDOCK in Division
VIb, 1977-1986. (Data for 1977-1985 as officially
reported to ICES.)

Country 1977 1978 1979 1980 1981
Faroe Islands 3 11 20 5 1
France 4 3 4 1 10
Germany, Fed. Rep. - - - 17 -
Ireland - 61 - - -
Norway + 4 16 2 10
Spain - - - 6 88
UK (England & Wales) 2,694 2,365 1,654 6,261 9,005
UK (Scotland) 297 2,060 548 1,051 27
Total 42,998 4,504 2,242 7,343 9,141
Country 1982 1983 1984 1985 1986'
Faroe Islands 21 3 3 1 5
France 32 48 12 116 ‘5
Germany, Fed. Rep. 4 1 - 4 Ca
Ireland - - - . -
Norway 3 20 45 29 920
Spain 121 79 128 892 -
UK (England & Wales) 3,736 113 788 1,738 604
UK (Scotland) 5 136 1,654 6,397 2,869
UK (Northern Ireland) - - - - 84
Total 3,922 400 2,630 9,177 3,647

1 -
Provisional.

2 Included in Division VIa.



Table 15.2

HADDOCK VIR 19

85 Total Internaticaal Data

| I Hunan Consumpiion ! Bmall Hezh I International |
t I Landinge ! Discards I By-cateh ! Catch |
=== | i ! {
| Roel Nugber | Weiaht ! Muaber | Weight | Husber § Weight [ Husber | Weight |
i | io13at ] 0.100 4 | [ :x: O A1
[ B3 1 G348 1 668 | 0.BR0 | | boOTH 0,238 )
21 73 ) 0.473 ) &1 1 .80 1 { b 818 1 4.uky |
Podl 1EsTt L 0,507 ¢ 4299 | [ | i 17263 1 0.4 )
Pt 393 0,831 5 0 i ! PoOod4th 9,515
PEL 13§ | Q.EER i | I P13 1 0,668
171 4 1,208 1 | i ¢ | 61 1.208 |
[ 7001 0.778 | t | i 1 7o 4 0778 |
P9 2RO 0,879 1 1E4 1 0,380 ! i Pooo2% | G.e4E
HS TN 1] L.t | | i | U1 Leat
P 31 1,408 1 ! i i ! 31 1,408 1
[ 11 13n 1 ! i | 1 L3
113 [ | i t | i ! 1
fm—i t | 1= t
I Moot 1y 7 | [ 25129
[ 315 19 a0 11300
HADDOCE VIR 1386 Total International Date

i t Hupan Consusption I Small Hesh i Intersaticnal |
i ! Landings ! Discards b By-catch i Catch !
f=——-1 } | i ===
! Agel Musher | Yeight | Husber | Height | Husber ! Height | Humber | Weight !
[ I | I | i ' | 1
PRt 5881 0.305 1 i ! | 1 G881 0,305 1
P31 3831 0.477 ) { i i I 3831 0.477 1
&1 8371 0,624 ! ! | | I B37 1 0.824 4
I 51 323 1 0.R46 | | ! i I 3836 | 0.646 |
PR 0L} 0697 { 1 | booLiol b 0,897
I 7 E0 | 0,868 | 1 [ I | 60 1 9,288 |
[ 28 | 0.825 | | ! I ! 28 | 0.825 1
121 63 1 0.841 | l | } 1 E3 | 0,848 ¢
[ 871 0.818 | i i | | 87 1 4,918 1
i 21 618 t | I ! 211,133
tigd b]o1,33 i 1 i ! PoL.336
{131 | l | | j | ! {
=i { | { |
| Kool 6403 | o [N 6403 1
[ 970 | [ 0 | |

81




Table 15.3 HADDOCK. Division VIb (Rockall) Scottish and German trawl surveys. Numbers
per 10 hours fishing (weighted average of surveys).

Age
Survey Vessel Hauls
year 0 1 2 3 4 5 6 7 8+
1967 E 9 11 153 115 124 150 174 168 215 38
1968 E 21,302 69 11 76 66 66 60 50 58 51
1969 E - 7,431 78 8 28 25 13 19 29 24
1970 E [-1 11 9,746 68 25 27 22 20 34 23
1971 - - - - - - - - - - -
1972 - - - - - ~ - - - - e -
1973 - - - - - - - - - -
1974 H 42,250 5,410 400 180 20 50 - 20 - j
1975 - - - - - - - - - - e -
1976 - - - - - - - - - - e =
1977 H - 6,117 13,581 2,587 4,366 54 - 80 163 5
1978 - - - - - - - - - - -
1979 EH - 212 819 6,110 686 843 119 - 3 16
1980 ? - - 75 1,309 15,357 82 1,583 604 428 ?
1981 RH 39,329 32,098 16,596 613 1,675 17,320 - 236 808 45+
1982 SH [-] 30,094 20,923 136 104 737 3,306 176 280 30
1983 - - - - - - - - - - -
1984 - - - - - - - - - - -
1985 C 489 51,284 214 31 4,218 676 1 2 145 23
1986 R 3,577 17,309 62,196 85 139 2,568 225 - 52 ?

[ ] Indicates surveys early in year before O-group are available.

Vessel Key

E = "Explorer”

H = "Walter Herwig"
R = "G.A. Reay"

S = “Scotia"

C

= "Clarkwood"
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Table 16.1 Nominal catch (in tonnes) of HADDOCK in Divisions VIId and VIIe,
1977-1986. (Data for 1977-1985 as officially reported to ICES).

1

Country 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
Belgium 1 - 1 + 2 1 1 - 3 2
Denmark 2 22 21 15 - - ~ - ~ 5
France 438 356 333 298 421 344 232 273 138 3,222
Ireland 4 - - + - - - - - -
Netherlands - - - - - 94 1 - - -

UK (Engl.& Wales) 29 22 51 59 119 60 41 26 27° 20

Total 474 400 406 372 542 499 275 299 168 3,244

1Provisional.
2Includes all of Sub-areas VII and VIII.
3Foreign landings not included.
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Table 16.2 Nominal catch (in tonnes) of HADDOCK in Divisions
VIIb,c and VIIg-k, 1977-1986. (Data for 1977-1985
as officially reported to ICES).

Country 1977 1978 1979 1980 1981
Belgium 13 5 2 2 3
Denmark - - 1 - -
France 2,244 1,479 1,931 2,219 2,571
Ireland 153 111 155 274 679
Netherlands 1 - 16 - -
Norway - - - - -
Spain 294 B - 5 2717
UK (England and Wales) 18 13 19 50 92
UK (Scotland) - 8 22 56 4
Total 2,273 1,616 2,146 2,606 3,626
Country 1982 1983 1984 1985 1986"
Belgium 3 1 - 2 2
Denmark - - - - 5
France 2,005 2,588 3,001 2,258 Ces
Ireland 904 941 646 7941 332
Netherlands 7 - - " -
Norway - 57 17 46 70
Spain 248 167 532 5613 -
UK (England and Wales) 182 23 309 45 636
UK (Scotland) - - 63 7 2,875
UK (Northern Ireland) - - - - 84

Total 3,349 3,777 4,568 3,713 3,999

!provisional.
Included in Divisions VII4,e.
Foreign landings not included.
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Table 17.1 Nominal catch (in tonnes) of WHITING in Sub-area IV,
1977-1986. (Data for 1977-1985 as officially reported

to ICES.)

Country 1977 1978 1979 1980 1981

Belgium 3,275 3,304 3,941 3,153 2,623
Denmark 46,479 15,741 41,965 17,916 16,430
Faroe Islands 472 42 581 21 12
France 17,592 22,525 27,590 23,626 24,744
German Dem. Rep. B 22 5 - -
Germany, Fed. Rep. 461 348 1,280 1,267 601
Ireland 9 38 - - ~
Netherlands 9,406 11,030 13,417 14,389 14,600
Norway 33 64 49 27 27
Poland 445 82 3 1 -
Sweden 341 - 31 16 9
UK (England and Wales) 6,185 7,542 7,581 6,778 5,964
UK (Scotland) 33,017 42,779 44,841 42,218 31,399
USSR 2,413 - - - -
Total Sub-area IV 120,128,103.443 141,284 109,412 96,409

WG total incl.discards 345,539 179,192 236,712 215,979 182,272

Country 1982 1983 1984 1985 1986’

Belgium 2,272 2,864 2,798 2,1771 2,282
Denmark 27,043 18,054 19,771 16,142 17,7622
Faroe Islands 57 18 - 6 "
France 23,780 21,263 19,209 10,853 11,840
German Dem. Rep. - - - - -
Germany, Fed. Rep. 223 317 286 226 283
Ireland - - - - -
Netherlands 12,218 10,935 8,767 6,9731 13,670
Norway 17 39 88 90 81
Poland - 1 2 - 3
Sweden 11 44 53 225 29
UK (England and Wales) 4,743 4,366 5,017 4,967 3,598
UK (Scotland) 29,640 41,248 42,967 30,398 29,092
USSR - - - - -
Total Sub-area IV 100,004 99,149 98,958 71,854 78,639

WG total incl.discards 131,881 154,236 139,000 97,000 151,000

Provisional.

Included in Division IIIa.
Jan-Nov.

Includes Division IIa.

Foreign landings not included.

AW N =
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Tanle 17,5 Total International Catch at Age (1000°s) of WHITING in 1V between 1967 and 1986 87

Pfger 1967 1948 1969 1972 1976 | Age!

970 1 197t W73 0 1974 1975

| : : i ! !
! ! ! - ; ! ! femmnt
©O12060B71 1187095) 1232837 SSI7ML

:

oo 177336 104751 1756471 STIAIS) 7388391 4247250 ¢ )
VbR STi23ZY B2SBNSI WA1220 A0GAS1Y 6207001  938134! HS30I7E 7852170 9547m4% 4783840 1)
P03 51685 10197480 B23SBY 10k17)  314975! 6803970 9759591  403599) (1115637 7}
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R kS8 3 34 1314 4084 b7} 118 47t 132} P
S0 3t 5i 1 181 26} b411 561 20 24 2310
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el Rt i H H i H H == H e Pmmeed
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P00 4BOBGR!  335B9) 4619370 3953420 TABAGO! 179413 168488} 1679130  145158) 1451650 2 !
POI U DOIBRGL 703341 2007391 2667250 2597410 245498! 10BOBS! 1189460 782467 1575250 3§
PoA L BIASRL 60330 BAISBY 621380 93008  §972s! 1333301 461030 370970 403S5! 4 ¢
P - Pkt 76010 249950 SS0ehi 207420 268220 37105 54834 133230 118641 5 ¢ ]
I 14261 93691 30891 78091 10484} 65521 85061 13815 18MY 0078 4
HE 4051 14031 1471 BOBI 17441 16934 16671 27501 015 36611 71
P 167} 2451 187} 8173 2188 3404 4581 3791 870} 477 8!
HE 4 7 14} 2 38 581 87t 1591 24 681 94
IO 135 7 I i3 3 23 35 2 5t 1104
Table 17,6 Total Internationsl Mean Height at Ape ( K. ) of WHITING in IV between 1387 and 1986 |
Dhoer 1967 1 1B 0 1969 4 1970 1 1971 1 1372 VORI 19T Y 1975 1 1976 fige!
foent i i —--1 H H t -1 -1 H = et
00067 10038 1 0,083 1 00020 | 6,036 ! 6,022 PO0027 1 0,026 % 0,030 ) 0.019 ) ¢t
LR 0HE L 0097 U 00 b 0llg ) 0,071 ! Q084 18,070 1 0,100 1 0,107 it
C20 0198 LGB D 073 f 60203 1 0.219 ! 0,200 Po0leh G149 1 0.25 ) 6194 ) 9
P30 DB L0298 1 0260 | 0,240 ! 6,285 ¢ 0,780 IR N Y T O T O
AL GI 038  0.362 1 0348 ¢ 0318 3 0.308 0,370 1 0380 1 0,77 ) 0363 1 4
PO5 L O0.3A0 L QBE 1 0414 1 0455 1 0,433 ¢ 0.418 POOA39 L 0865 1 G470 ) 0486 ) 5t |
P oDAZe L M7 L 0806 1 0,452 1 0531 ! 0520 ! Q.462 1 0.519 4 0.356 1 0.524 | 4!
FOTEO0495 L 0820 1 Q535§ G512 1 0.3 0575 1 0,550 | 0.581 & 0.817 { 0481 | 7!
RIS T G3 6.670 ) 0,428 ! 0,560 ! 0.748 1 0.738 1 0.786 | 059 ! 0,940 ! § i
PRt 779 1 0787 1 0,785 1 0.778 1 0.801 ! 0.860 1 1,032 1 0,712t 0,493 | 9%
P0G 0886 1 0uB42 b LLEI36 1 0802 ¢ 0729 | 0.927 ! O.B46 1 0,966 1 1,022 5 0.911 ) 101
Phesl 1977 0 9B L 1979 4 1980 | 1981 1 1987 | 1963 ¢ 1584 ! 1985 ! 1984 | fge!
-t i -1 fmommmmae H H i ' i t bemeni
00022 8 0010 L 0.00% ! G004 1 0004 ¢ 0,028 0014 1 0,017 G014 ) G008 1 ot |
LR OOT T 0078 0098 | G078 1 0,084 1 0,060 ! 0105 1 0,086 § 0.09 1 o.05 1 1!
POLEONZ L 085 015 1 0076 ! 0165 ¢ 0,041 0.188 1 0,183 1 0.187 | 0.180 ! 2
PO3E 0326 L 0240 1 0,260 00247 1 0747 § 0,284 0,273 1 0273 1 6269 ) 0250 ! 31
A O038T 1 03I8 1 0318 0.3 ¢ 0.33 1 0,303 ! 0328 1 0,342 1 0325 1 0,314 0 4
P50 0.48h 1 00462 1 0436 1 0,336 1 0415 1 6,376 1 0.383 1 0.384 ) 0.395 4 0,374 ! 5 |
PoA L0495 1 0462 | 0% © 0,880 § 0.432 ! 0.488 | 0.429 1 0,397 1 0431 4 G475 ¢ 4! ;
P70 0SM L 0SS D 054 1 00492 § 0,573 ¢ 0.532 ! 0.462 1 0473 1 0475 1 0487 1 7 |
PR 03 L 0689 1 D14 059§ DS ! Q.17 ! 0.525 1 0.570 4 0,423 } 4.538 ! B! |
POT 091 1 0742 0668 1 0,570 § 0.835 1 0,734 ! 0.692 1 0.536 | 0.487 | 238 9
PIOE 0 b LE2B Y 0737 4 0795 § LOSI ! 1,453 ! 0512 1 0850 1 0.6k ! H T

1
'
H
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Takle 17,7  Totel International Fishing Hortality Rate at foe of WHITING in IV between (747 and 1984

Phgel 1967 0 1968 1 1969 3 1970 1 1971 4 1972 % 1973 4 1974 % 1975 1 19746 | Age!
fommnt ' ' ! | { ! ! ! : -
PO 0.4 0,622 0 0,140 1 0.0BS F 0,081 1 0017 0 00000 0,018 % D.B1Z 0 00021 % 0
Pl 0,806 0 0,158 0 D792 00749 1 03960 03280 0,292 1 0.3 1 0,23 o820 1!
P20 0,575 1 0.B0B Y 0,565 % 0.B3BF 0544} 07201 4.BI0 ¢ GBI P 07750 0.998 4 2
3 007800 C.B9E T 0,822 0 0.97B Y 0,578 1 D.6I1 4 L0700 1087 1 L0el ! L2104 3
Poal G913t 1,094 007220 .85 0709 0 03910 00637 1 Lozd 1085 1 1304t 4
PoSbO6,832 0 0.945 0 10740 0,807 1 08260 0.96% 1 1,425 1 0,365 1 LT3 9161 5
Vet L1227 1398 006374 L1870 0,385 ) La122% L,027 1 L9941 21844 1,352 0 6
Vo7 Lek8 1024 1 L1931 Y 1,477 0 0819 1,980 1 1,49k 1 L2621 1420 12760 7
PoB 1383 0941 13091 1.040 00,8721 0.784 % 16350 0,881 11,3200 321 B
el L2000 L2007 1,200 0 L2000 1,2000% 1,200 % 1,200 1 1,200 0 L2000 L2000 9!
P10 L2000 L2000t 1,200 0 LZ0D Y 120G 0 1,200 & 1,200 0 1,200 F 0 1.200 1 LL200 4§ 104
E Agef 1977 1 1978 0 1979 i 1980 1981 1 19B2 } 1983 | 198§ § 1985 ¢ 1986 | Agel
=== H i i H ; | | } ! je-mnt
PO 0,033 4 0,032 % 0,023 % 0,035 % 0.064 1 00131 0,083 0 0,009 1 0.0121 0,009} 0t
Pl 042600 001601 0,233 0 LML 07010 477 02157 0,262 1 01240 D306 ) L
to2d 06331 04600 05041 0,429 1 0,333 1 GoAR0 Y O.446 1 0.B30 G 03190 G298 1 24
P34 03400 0593 % 0789 0 00821 % 07420 05370 G742 % 0.88B 1 0,670 0 0.9204 3
VoAl L34 0.855 0 G644 10400 0959 1 0.7SE Y O 7eb 0 1L0R4 Y 997 1 L1280 4
PR L04T Y 0.B27 0 1034 1397 10260 0,929 % G940 1017 0 L2410 LS 5
Pal LME L LISe 1ol L2851 1366 ) 174 L000 Y L34} L3120 LIE0 ) e !
b7l 0B} L.6Bb Y 0,962 5 L0B2 0 L3300 0.0MU G 1.23A 0 14950 1R} L4} T
fo8 ) 2,652 2,361 L2630 2,087 0 L2050 L2174 L2130 L1994 2020 L2008
PoRloL20000 L2000 LZ00 ) 12001 100t 1,200 % 1,200 7 1200 0 L2000 L2001 9
P10 L2000 L2000 ) L2000 L2000 L2091 L2000 L2O0 D L2000 L2060 Y 1200 % M0
Table 17.8 GStuck Humbers at Age (1000's) of WHITING 1n IV betwesn 1967 and 1986

Dagel 1967 1 1968 1 1969 % 1970 % 1971 0 1972 1 193 1974 4 1975 | 1976 | Agel
f=mni i ! i H H H i i i ]
Vo0 '11iB326001 130646001 748203700 397221101 ABZA1120} BYTATRI0 449364901 899849101 569522401 ST5T0LT0T O
U1y 43660310 B6937841 9975801 16844201 2B47324) 5064705) 6BBRALY) 3470877! 49031621 AI954eGI 1
Vool 592a471 1124b000 28717221 1747351 3081020 7412821 (4107s5% 19887291  G034B1: 2108119 2
¢ Tt o5hiBal 2126880 TISTS0L 1040330% 481741 1140471 7298220 3922811 SIOOI7I 2654630 3
Vo4 37360 82677% 614941 S9041% 2757120 190431 436101 555241 932elt 12485 44
§O5 1299750 13006F 213510 221281 31481 1004931 78164 170B0% 147740 240dal 5
Pos b 123200 539004 3939 56811 76910 12998% 29708 1464} 9231 9 60
VT 10711 oV 87301 18224 13504 40761 32974 8288} 1554 834 71
gt 1754 1651 9191 21831 3038 4874 Jol} 6041 19211 I8
HE I 494 It 53} 2034 8314 1041 1824 74 2051 420t %1
TN St 7 N 258 444 2921 i 3t 2 361101
Chgel 1977 1 1978 1 1979 % 1980 1 1981 1 1982 & 4983 & 1984 1985 1 1986 ! Ages
=i ! i ' H } H | H H taemnt
L p ! 57333750 598755300 ST1BB0A0! 242663861 251130601 206475001 299114501 338080101 41514390) FIIA50L01 O !
© 11 A403808! 83342740 45237630 43629117 18231550 17453131 15915731 21928621 26143991 3201841 G
Vo7l 14173370 11119801 1478379) 1385503% 15101811 5945651 5719981 496941 6323421 B9IIAL 2
+ 3t 4954650  S308471 447578 550209  G57533k1 6904411 2392951 2314961 {8A3I3 3023681 I 4
¢4 1 55793t 1362030 206478¢ 143309 1705370 1930641  ZB44TAT 02811 &7eB4) 72621 4
Vo5t 3147 (50141 429330 BO39AY  3750eF  4B43IE 674951 9BS4e) 209131 19073F G
bl 74361 8512} 5L15) 118930 154801 10deB! 148991 0581 294 48581 o !
T 7921 18571 20161 13251 25641 30774 25201 {2074 41504 5818} 7!
H I 194 871 2821 4304 In8) 3351 10431 s 10578 73§ 8¢
R 74 111 2 651 b4} 30} 1351 2474 145} 1051 94
F10 209t 11N 23 191 551 b4 541 14 2! U




Table 17,9

WHT in TV Age © : Abundance indices and catchability roefficients

IYCL Yeud YPA | IYF§ H EGFS i DGFS 1 FRBSF 8675 !
} { {dndex ¥ 8 fIndex ! @ iIndex ! @ !lIndex ) @ !lndex ! @ !
169 in 707 16841 69,91 0,041} H H H B | H i H
170 in 711 28491 274,01 0.094! | H | H H H H H
171 in 721 50631 332,01 0.066) ! H H H | ! H i
172 in 731 68881 (156,01 0,1481 } ! } i i ! H H
73 in 740 34740 322,01 0.093% ! i H i H ! H H
174 in 751 59031 893.0f 0,129 | i H H 1 } H H
175 in 76! 43950 479.00 0.154) H H H | | | ! H
176 in 770 44040 418,01 0.095121969.0% 4,983 | H H H H i
177 in 781 43341 SI13.00 0.118124432,0! 5.483! H i { 1 H !
{78 in 790 48247 457.00 0.101120019.0% 4,425 ! H | ! H |
179 in 807 43631 492,00 0.159130044.01 4.B86) H 1 H | i i
190 in 810 18231 227.01 0,125128603,01 14,593¢ i i | H H i
181 in 821 17651 16100 0.091127704.0) 15,696} H i H { 8B7.01 0,503
182 in 831 13920 128.01 0.080)11813,0! 7.4204 i i ! toT7LOY 0,484
183 in 841 2093) 436,00 0.199150319.0) 22,945! B ! H | 134,01 0.615!
184 in 851 26151 341,01 0.130115739.01 4.019¢ H | | 19940 0,763)
! jmmmm H H H | H ! } ! j H !
185 in 841 toO455.00 0,125115184,01 12,372 i 1 i P16k0.07 0.678)
i tinputt =) VPA= 36361 =) VPA= 1227} ! b= VPR 20474
1 fem- H | i 1 H ! H ! 1 fommmene !
186 in 871 01 704,01 0.125 ! H H 1 i | H !
H Hnputi =} YPA= 5517} i i i H
Table 17,10 HHI in IV Age2 : Abundance indices and catchability coefficients

YOl Yrai VPA G IYF§ H EGFS ! DBFS H FRBSF | SGFS i
i f VIndex 1@ i Index ! @ llndex? 8 i Index ! @ ! Index ! @ !
168in 701 1750 77.01 0.440! ! i ! H } | H |
169in 711 308! 310 0,101 i ! H i H ! H i
170in 720 741} 190,00 0.2561 { H | | ! H ! i
17700 730 1411 783,01 0.9411 i | H ! H ! } H
172in 74 1989 496,00 0,249 H H i H i ! i H
173in 730 9037 153,01 0.189% i H H i 1 i 1 H
174in 761 2108} 535,01 0.254} 1 i ! H i ! | !
175in 770 14177 219,00 0.1551 &531.00 4, 4809! H i | H ] !
}76in 780 11121 293,00 0,263) 5482.00 4,930} i ! } ! H !
t77in 791 14281 193,01 0,128) 744101 52014 H H H H H }
178in BO) 13864 391,00 0.282115040.04 10,851} H i H H ! '
179in 81} 1510 485,00 0,320130644,01 20,295 ! | ! H H H
1B0in 82: 595! 232,00 0,390 7928.00 13,324 | i H {88100 1,481
181in 831 3720 126,01 0.220110855.01 18,977} H i i Toa80.01 1014
182in B4 1970 179.01 0,360{10790,0} 21,710} i ! ! 1 380,01 0,745
183in 851 46520 359.00 0.551115879.01 25.498: ] H B P90 1,430
i jemm | i H i H ! H H i H !
184in 861 TO297.00 0,304 617,01 19,1344 | H i YA HE L L
! tinput! =) UPA=  BAS! =) VPA= 344! H vo=r VRA= 4131
H 1---- i | ! H H | H H i fommmen !
185in 870 01 540,01 0,307% H H H | H 1 H H
! finput! =) YPA= 1740} | i } !

89
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Table 17.11 Estimates of recruitment at ages 1 and 2
for North Sea whiting using various

methods.
1986 1987

Method

Age 1 Age 2 Age 1 Age 2
Commercial @ - 893 - -
Shepherd 2,491 530 5,652 2,194
Cook 3,349 764 5,793 1,830
(weighted)
Res. Vessel @ 2,967 706 5,632 1,776

(weighted mean)

Value adopted 3,200 893 5,700 1,800
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Table 17,13 Input for catch prediction ot WHITING in IV

Values used in Frediction
F at age , Mean Wt. and Propn., Retained by Consusption Fishery

'
'

Hean values for period (981 to 1983

1984
Fishing Mortality

i Prop.

Stock

Hean Weight (Kg.)

1981 to 1985

Stock

'
'

i Agel

1
i

Ret,

pobisc 1 Ind

i H.Con.

i Disc t Ind

t H.Con.

VoDise t Ind | Humber

i H.Con.

0,017 1 46600000 ¢

oy
2o
2=
<
= o
=3
>
= 2
w2 e
= i
=2
S
< n
= &
2=
= =
o
™o
FoRr=
~ <
52
= =2
= S
0o~
=5
=
< <
=~
==
=3
=
-
=
&
&
S
o
el
ar
B
=
=
=
==
=
=
=
2
=
B

76}

0.173 1 0.

0,237 1 0,156 1 0.145 3
0.210 1 0.260 ¢

0,066 }
0,091 ¢

wa
~

0,128 1
0.453 |

1024291 &

0,003 1
0.085 1

0.181 1
0,245 §
¢, 141 4
0,059 }
0,040 ¢
9.01% 1

0.073 1

0,261 1 0,709 4

0.173 1 0.286 |

440072 1

0,590 4
0.875 }

I

10,9411

0.141 4
0,350 1 G.900 ¢

0.142 }

0.960 1 0,103 1 0,042 1 0401 1 0.260 } 0.476 1

16114 4

1110 4

6.503 £ 0.979 1

1.35 0.029 1 0,004 1 0,507 1 0,268 1 0.477 |

1198 ¢

0.578 1 0957 &

0,029 ¢

14708

1,340 1

182 |
261

0,840 §

t
i

1.340 1

1,200 ¢

JU

'
i

tAge 0 &1

Age Zto A

'
l

tAge 0 41 Mean

dge 2 to &

'
H

vy e
]
N
5 =
I8
-]
= o
-
S
S
= B
o=
[
B
-
5
=
<
v
o
=
<

Recruits at age 0 in (988 = 45600000
Recruits at age 0 in 1989 = 46400000

H at age and propriion mature at age are as shoen in Jable 17.4

BT .

ards = 0

Wean F for ages 2 to & in 1986 for human consumption landings + disc

Human consusption + discard F-at-age values in prediction are aean v

alues for the period 1981 to (%83

rescaled to produce & mean value of F for ages 2 to 6 equal to that for 1986

0,054 .

Hean F for ages 0 to 4 in 1986 for small-mesh fisheries

fndustrial {ishery F-at-age in the prediction are averages for the period 1981 to 1985 .

rescaled to produce a mean value of F for ages 0 to 4 equal to that for 1986
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1967 to 1988

1988

Year

1986 11987 |

Spakning

Jable 17,16 Predicted Catches and Bionasses | 1000°s of tonnes ) of WHITING in IV
Total

P Riomass 1 Jan of Year

1
i

94

¥
i

0.85 10,00 10,17 10,34 10.51 10,68 10,85 11,02 10.22 10,58 |

0 to 410,05 10,05 10,08 10,08 10,08 10,08 10,98 1008 10.08 10,08 10.08 !
00 11,00 10,00 10,20 10,40 10,60 10,80 11.00 11,20 10,26 10,48

11,00 11,00 11,50 11,50 11,50 11,30 1130 11,50 11.50

figes

upan Cons.
Small-mesh Fishery

Husan Consuaption

matl-nesh

Hi
§
t¥ean FiYear)/Hean F{1984)

i Hean F

i
1
1
i

80 !

3b ¢

'
i

Human Consumption

i Catch weight
Discards

i

491 4}
82 i 122 1

43 3

M

Px]
=

00 48 474
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i
i

7
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l
'
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1987 o 1988

47 11608
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i
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Industrial by-cateh F = 1,5 x recent average,

Table 17,17 Predicted Catches and Biomasses ( 1000°s of tonnes } of WHITING in IV

i Btomass | dan of Yeart!
! Biomass ! Jan of Year

'
'

o

Total

1
b

001100 1100 11,90

'
i

10,45 10,66 10,82 10,99 10,23

A0 00 HL00 $3,00 31,60 11L00 11,00

T
&

184

HLO0 10,82 1000 10,16 10.3
36 1

1
¢
'
|
i
H
'
'

2to b 10,85 10.70 10,00 10,14 10.ZB 10.42 10.5h 10,70 10.B4 10,20 10.50

Utc 410,05 10,05 10,05 19,05 10.05 16,05 10,05 10,05 10,05 }0.05 10.05 !
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Human Consumption
3nall-aesh Fishery
Human Consumption
biscards
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Jatal landings
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Includihg mesh changes,
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l
P
i
i
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Table 18.1 Nominal catch (in +tonnes) of WHITING in Division VIa,
1977-1986. (Data for 1977-1985 as officially reported to
ICES.)
Country 1977 1978 1979 1980 1981
Belgium - - - + -
Denmark ~ 119 92 32 -
Faroe Islands - - 770 - -
France 3,395 3,610 2,779 2,609 1,637
Germany, Fed.Rep. 1 2 4 1 49
Ireland 2,752 2,080 2,791 4,407 8,148
Netherlands 782 23 17 2 6
Spain 763 - - - -
UK (England & Wales) 520 669 320 227 145
UK (Scotland) 9,873 8,174 10,613 7,386 8,519
UK (N. Ireland) - = - E -~
Total 17,382 14,677 17,386 14,664 18,504
WG total 17,411 14,677 17,081 12,816 12,203
Country 1982 1983 1984 1985 1986’
Belgium 2 - - 3 -
Denmark + - - - -
Faroe Islands - - - ~ -3
France 1,798 2,029 1,887 1,502 1,9982
Germany, Fed.Rep. 53 43 6 9 3
Ireland 3,406 3,578 3,454 1,917 1,569
Netherlands 285 811 - 14 -
Spain 99 76 40 614 50
UK (England & Wales) 166 157 162 50 38
UK (Scotland) 8,419 10,019 11,270 9,051 5,847
UK (N. Ireland) 7 52 40 17 13
Total 14,235 16,765 16,859 12,624 9,518
WG total 13,871 15,971 15,902 13,000 8,000

1Provisional.

?Includes Division VIb.

® Includes Divisions VIb and Vb.
4Foreign landings not included.
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Annual Weight and Nusbers of WHITING caught in VIA between {967 and 1984

Table 18,2

i Huaber ( sillians !}

Height ( 1000 tonnes )

i Year | Total § H.Con !

Disc | By-cati

Bisc 1 By-rati Total | H.Com i

B i

58 1

0

[

50 0

50 ¢

P 1972 4

7y 17

1973 4

90 %

9 1

~

83 4

11977
P 1978 )

4

54

151

81 1

o 1

174

1979 1

46 3

41

a8}

48 1

91 4 U}

0!

301

504

431

43 3

11981
1982 3
11983 |

16 1

1985 !
1986 |

Table18, 3 Résu]ts of analysis of catchability coefficients for WHITING in VIA

F for nased gears and total international F

Age 2

i\  Estimate |

Gear

G.00013 1 0.00018 i
012745 ¢

000016 3

0.00015 §

! SC0 SEI i Var Flgear) !

0.09943 |

0,15882 !

0,18127 &

{ Propnigear) |

02

2
9.00223 ¢

o008 1 0157 0 0S5
0.17924 ¢

i Flgear)
! SC0 LTR & Var Figear) |

0.00063 |
0.22132

0.00038 |

0,72674 ¢

0.00057
017111 4

! Propnfgear) |

0.022

6.020

'
6.017 1 0,023

i Flgear)

oo
23
=23
=23
3
S <@
P~
BE
25
s 3
S =
=23
2=
=3
3
=
o
g=
20
=R
= S
(el
58
ENES
[y
a
o S
=&
e
=
=
=
o
&

bo0.306

0,235 0.228

0,137

t Flgear)
1411 abovel Var Figear) |

0.00082 ! 0.00043 | 0.00305

0, 45301

0.00084 !
0.40412 1

0.29527 |

0.44101 ¢

i Propnigear} |

! F

Total
Internatli

0,00399 ¢ 0.00380 § 0.03495 !

0.00315 ¢

Yar F

Table 18,4 Values of Hatural Hortality Rate and Proportion Hature at age

1
i

Hat.

i Age t Nat Hord

0.200 | 1,000 |

"
i

3,200 1 1,000 1

3

0,200 1 1,000 ¢

0,200 1 1,000 |

71



Table 18,5 Total Intarnational Catch at Age (1000°z) of WHITING i Yid between 1967 and 1984

Phgel 1967 0 1968 1 196§ 1 3970 1 L7 0 1372 0 1973 1 1976 1 1975 1 {974 Ege
=i H i i H H i ¢ H H e

[ 3169} 72051 873! 7301 2387} 167771 {40781 30831 149174 83001 1

I B 4] 164841 251741 &4274 86170 120281 361421 51076 16778 ded2ll 2
P30 104190 92391 Ba4d}  ZBOGS! 41224 40134 SS9E 100491 26318 157574 3
HE 5574 36561 23561 241 347843 13633 1481} 11441 28191 174230 4
P8 185744 34} 1206} &30} 13280 1479s: 3 180} 2614 1508 5
ok 7891 G0343 118t 114t 240} 7931 42923 52 574 [T

H A 13 3281 2113 16} 701 i 2774 8171 7 13t 7
H: 13 224 2104 4721 H 28} 261 i 235t HE: I
PAgel 1977 01978 1 1979 1 1980 ¢ 1981 {987 i 198 | 19B4 | 19§ 1985 i el
L o i i H H ¢ [ e o mmee Pememd
HER SR S Vit 17470} 63343 118508 33934 29911 34184 72091 41394 FYE I
P2 133760 181751 3422(¢ 113781 24395) 37834 094 127651 195201 14825 2%
P30 251441 6482} 132821 14860F 112970 29094} Bo4ns 82213 85741 81700 3
g 327! 94001 38074 41551 dall} s8211 207ET! 43874 3354 2653 41
I LN CH 9411 34881 1244} 15681 2043} 07 148251 15974 9327 51
HE W/ 14338 2751 1085% 52t 803! 1439} 19531 4748 mME e
P71 13t 63t 3744 841 157 2541 399¢ 7231 748} 475 7
B! 3 t 10! 104 31 i 121 kLH bt 71 B
Table 18,6  Total International Mean Yeight at fge ¢ Ko, 1 of WHITING in VIA between 1967 and 1986

PAgel 1987 1 198 1 1989 1 1970 1 1971 § 197 1975 1 1978 4 1975 1976 1 Agel
fmmmni -1 i H -1 -1 ! H H e
b G204 02061 00780 0,205 0 0,209 1 02100 @ GITT L 02090 0,201 )
P20 028000 02630 0223 02030 0.247 1 0,756 23 0,215 ) 0,245 0 0,242 0 7
P O0MT L 03e 0335 02741 0,776 0 WIS 0,347 0,377 0350 0,309 ) 3
PodD 0241 0,444 1 0,500 ' 9,382 0 0306 ¢ 0.368 ¢ 0.475 1 0,448 0 04711 0.0s) 4 2
PO 02 0B D 050 L WSID Y 0,426 0 0,428 ¢ 0,485 1 0,591 1 0,651 1 0,497 1 5!
b 08390 05380 08991 0,619 1 0551 0 0.494 ¢ 0.3320 0Lb81 D G615 1 0.8B7 ) s
T 082 0700 0818 1 DbsE T 0LE9E L 0,603 ! 00634 1 0.57E ) 08411 10501 7
OB OGLB78 Y 0.BEZ 1 07251 O.hbkh ! 10280 0,717 ! 0748 1 0,843 ¢ 0713 ¢ I8
Phoel 1877 0 1978 L 1979 i 1980 | 1981 | {987 ! 1983 1 1984 ! 1985 ¢ 1984 ! Age:
P i ! ! H H H - H H foeemt
L0200 01990 028 0472 0,192 1 0.184 ! G2le b 0260 GBS Y 01750 f )
Pz 0.28 0 01350 02320 0.242 1 0.228 1 0.220 ! 0.249 ¢ 0,259 0 02384 0.23h ) 2!
P30 029 0 02860 0,306 1 0,330 0.289 0 0.776 ! 0,280 1 0330 63084 0,298 1 3
AT 0.3820 03B 1 084 D 0,420 0 0382 ¢ 0.392 ! 0.380 1 03711 0,402 ) 0,350 4!
PS03 016 B3 ! 00897 ) 0,409 1 0,505 ¢ 0,409 PO MIL 030t 0,841 5
e 090 B9 067B Y 0,595 1 0.009 ¢ 0.513 0 (.494 ! 0,458 1 0461 ) 0.4R2 ) bt
7 0BEB L 00602 ¢ 0,640 072201 0542 1 0503 ) (.59 ! 04380 05317 04961 Tt
OB LIS 009730 0.684 0 0.B76 1 07510 0.0 D441 1 00600} 0,604 1 0,502 ) 9}
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fibie 18,7

Total Internatisnal

Fishing Hortality Rate at Age

of WHITING in YIA between 1967 and 1936

CReet 1967 b 1968 1 1969 1 1970 1 1971 4 1872 % 1973 0 1974 © 1975 1 1976 | Agel
e i | i- H H ! H ! jmmmt
I 0,038 1 0,089 4 0,037 1 0,089 | 02200 G030 00160 1 03160 0,208 1 1!
HE 0,585 1 0.1B3 1 0,601} 0.7A2 1 QBIS 1 L0274 0.478 ) 008330 0.A20 0 2 )
I LoeT 0 709 0,320 1 1,025 0 LLpAZ Y LIEY! O G950t 0797 0 L2823 !
Pod LG4 Last o 006411 0.834 0 LTt Y 1SR LT3 0.7EB Y LOTB L 4!
HE LO2E P 1,339 0 0,880 1 0,604 1 L4280 L6B4 ) 10320 26l t 1,378 5
. 0.B05 1 LET8 1 09317 09620 09100 L3100 1,558 0 L.i94 ) 1,281 1 &t
LT LGS H 10000 0 1000 1 4000 1 1,000 1 1,000 0 1000 ) L0007 1000 % T
LB LO0C L0001 L0904 1,000 1 1,000 1 1,000 ) 5000 1 1,000 0 1.060 ) 8!
| Agel 1878 ¢+ 1979 % 1980 1 19BL } 1982 | I3@3 1 1984 ! 1985 | 1984 ! fAge}
| i ! H H | H § H te=si
Vo 0,191 1 0052 1 0070 1 0108 1 00000 ¢ 0,082 0 GLI4E QuGbd Y 0.0%6 0 I}
Vo2 obee o 04930 0Bl 0,238 0 0,203 1 0,245 1 03801 0.489 1 0,508 0 8,338 2t
P30 083 06241 0832 07281 03930 G397 00337 0938 0735 05191 1t
PoAd LObe b 09021 07720 06881 0.523 0 0.439 % 0,424 1 0.BBY ! 1,460 1 0,517 1 4!
PR LT L LT LOB4 ) 0734t 0,584 0 00486 1 09010 L1491 LLE0B ) 1,037 0 S
Poea LT LD 0991 13450 0.856 1 OTI6 D OTIC Y 0.B56 1 L.BIS L0001 &t
T E L0 800 1 1,006 0 L0060 F 1000 F 1,000t 1000 0 1,000 ) 1,000 0 1.000 {1 7!
PR L L0000 1000 1 4,000 % 1,000 0 1,000} 1,000 ! 1,000 ¢ 1,000} {000 ) B:
Tabis 1Bo8 Stack Humbers at Aqe {1000°s) of WHITING in VIR between 1947 and 1586

Dhgel 1967 0 1SaB 1969 1 1870 1 {970 0 1972 1 1973 1 1974 1 1975 | 1976} fge!
] -1 H H ! H i i H i et
ol BE3FAT ZGSTRAD 199361 223051 3J08eBI 930671 1949511 475B0¢ 1505150 0680 1 !
P20 ABSISY AR 165I33% ISE34D [7H031 23U00  b1097) 1449837 4TH4! 109782 2%
to3 ) fg0tel 152741 1BSERY 1{2528) 69731 6725} 82121 {7915} 74344} 235670 3|
o 14284 61224 43031 414 ek9121 20481 1942} 17793 57781 28430% 4}
Pos a9 543} 17651 1244} 3227 237894 4794 3041 424} 2743 5
Dbt 15471 93151 1604 3794 4234 14421 63511 2 89} 98 &
T 19841 3631 36284 7 1201 132} 4751 14043 12t 2 71
e 23! 38! 3601 810} 23 481 441 4 403! H
vhgel 1977 0 1978 1 1979 1 1980t 191 1 1962 1 1983 ! 1984 ! 1985 ! 1986 | Age!
| H H ! i- | } H i H =i
for o BOITIL LLITAEY 790641 1907821 39456 346950 478750  73403% 73828  840eB! |}
Pz 338240 SH39 755R1Y 590194 1434880 292274 257080 313D 53S9 Se7itl 24
b3 483! S7230 255841 313200 380831 973M7Y 187ZB! 146780 181290 26397 3!
Vg 5382 1700 68981 911zl 123800 21041 53567t 8144} 47051 7189 41
Vo5 79751 16634 57161 2608! 37491 80071 il 235164 2762 895 54
HEC 45} pATH 4771 15884 10253 17124 30861 36931 61031 5001 &4
HE 2 1091 442} 1451 338! 436} 3:5H 12424 1284} 814 74
Poa il 3 18} 1731 B! 130 225! 1611 9b} 8t 8!




Table 18.9
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Estimates of recruitment at age 1 for
whiting in Division VIa from two
estimation procedures.

Method 1985 1987
Shepherd 92 140
Cook 84" 143"

1Value adopted.
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Recruit.

Biomass
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i

0,000

i By-cat | Total @ 8p 8t 1Y.C, iHillics!
0,000 1

Hean Fishing Hortality
Disc
0.000 §
0,000 4

H.Lom !
0,872 ¢
0,898 ¢

1
i

Table 18, 10 Hean Fishing Mortality , Biomass and Recruitsent of WHITING in VIA hetween 1947 and 1986
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11967 1

'

i Year |

100

- Do o R e D
o SEZTEEDED
= SEEEEES S
- s i ]
- =]
& B e em e e el e e e o o
= =
" = oo 83D e Do
- ] ] & oo M D 2
e g k] N A R ]
= - e R
=1 =
= &
= - el = o
S —
58 o
o
7] ]
= C ==
] &
o3 B s
=
= b T ee e mm e mm e e e
& & 5 .3
= w o
o = oL
L " in
= e D o e
Rt ERIE
@ -3
s = o
@l = — o m
= = ] = o
o - I 3 S -
= . @ = - S R i
= i = LHEBYEEIED
LR L] P R I
QO - R =N
W =
=
@
WS
ER o
— =
W =~
=
e e e re o~ e o e e e e e . - o E=3 w
uy
S0 s B Y OO e vt 5 DM O x> 4D s -+ o = [ VU O R
RESFREERERNTZZEEIREE S T Ll
= =3 w
=x o o
= PR I =
e e Sm e e o e e oo e e e i o — - = - i =
OO D v R e U3 o IS @ B e P o U3 r = o &=
T oM ARRENREAS ®@E Do e = = A G BR e ek mm e em e e om e
e 2w e e s o mm = . wn < Lz . - e e B e S
= o = e R R e ]
00 o € 0y O L0 I 0 3 BN o o~ W3 o O w3 =l = =1 T R e i S
R R S R e R R R =) - L w3 LI RN
oy ] e
- = =
) =
o~ e e e e N el e e o
e mm e em e e mm me e mm am me e e e o o -
N g o ™ o @ o w1 = = . SE2ETIEII=L
— o - € =~ o - =
R R R C T e A - R H RS oS 3 = e B Fg - N e R
= & ~ w8 R
Iy = @ AE b R
1) o o1 =
a 0 -
o mm e e e o e m e e =
. =
coo oS oo RO @ S a e et e e e e e e -
S oSSR 2 - =
TEE TS OD TS OSSR DS R & -
R I R e e =Y = o=
@ - e
m o mm e e e mm e M an me e mm e e e e & ] =
= o =
2Ssgssssgsegsesgesseslal o Eogrem e
EOZ DS S ESSSE2FTSESED ] 5 o & .
R R R I R e = IR - = w - =@ o= R
= E] - o=
e e e e e e e o e o S - = a =2
uy DN P S B oy R ™S oa oo 5 = =
= 9 - — O
O P S M3 C0 oL DN S NS g B3OS D Ry O in ) @ W -
B R R I R I R T e e e = | PRl mEmoms e e
e I B It S . = 5 =
o = I RN i - 3 R RTRCR- %
w y = S R e e e
o mm di M e e e e e o = o e - = © =
L S IS P LT e e ol
~ T o
er O e D= oo O O O~ o 2 ON O O~ 88 o8 B o O — o TR Y R ]
DI MMM AR R o g ey <E i
) i
PO VR OO . i T

an values +or the seriod 198] to 1985

9,000 ¢
rescaled to produce a mean value of F for ages 2 to & egual to that for 1996

0.000 !

thge 0 01

flge 2 to 4
0.588
0,458

'
1
1
1

fean F
0,000 } Unscaled !
} Scaled

78963
78943

thge 0 Of

i
i

fge Zto 4
0,458

i
1

Industrial fishery F-at-age in the prediction are averages for the pericd 1581 to 1985 .

Hean F for ages 2 to 4 in 1986 for human consumption landings + discards = 0,458 .
rescaled to produce a mean value of F for ages O to O equal to that for 1988

# at age and proprtion mature at age are as shown in Table 18,4
Human consumption + discard F-at-age values in prediction are n
Hean F for ages & to ¢ in 1986 for small-mesh fisheries = 0,000 |

Recruits at age | in 1968
Recruits at age | in 1989
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Jable 18,12 Predicted Catches and Bionasses { 1000°'s of tonnes ) of YHITIHG in VIR 19087 to 1383

1988

%86 11987 |

1
i

dan of Year

Biomass |

i
i

21 a2

L1

393

Tatal

A7y 47 47

47

Spanning

| Hean F

27 10,00 4

e

0.

0,00 10.09 10,18 10,27 10,37 10,45 10,55

'
i

b
0 to 0 10.00 10,00 10,00 10,00 10,00 10.00

<4

2to & 10,40 10

i Human Cans,

i

00,80 10,00 10,00 10,00

i

Snall-nesh

'
i

Fi. 1) Fmax

11,00 51,00 10.00 10,20 10,60 10,60 10,80 11,00 11,20 10,58 10.00

1
i

Hean F{Vear)/Hean F{1984)

:
i

Human Cansuaption

Human Consusption

i Catch weight
Biscards

O

'
i

Small-mesh Fisheries
Total landings
Total catch

1
i

Total
Spauning

! Biomass | Jan of Year+!

i
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Table 19.1 Nominal catch (in tonnes) of WHITING in Division VIb, 1977-1986. (Data
© for 1977-1985 as officially reported to ICES,)

Country 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
Denmark - - - - ...2 - - - - - 2
France - - - - 3 - - - 3 2 .
Germany, Fed.Rep. - - - - - - - - - -
Ireland - -, 1 - - - . - - - -
Spain - . - - - 196 112 88 16 1233 .
UK {Engl.& Wales) 3 2 5 1 + - - + 2 + -
UK (Scotland) 15 5 24 59 + B 5 25 6 5
Total 18 7 30 3 62 196 112 93 46 131 5

provisional.
Included in Division VIa.
Foreign landings not included.
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Iable 20.1 Nominal catch (in tonnes) of WHITING in Divisions
. VIId and VIIe in 1977-1986. (Data for 1977-1985
as officially reported to ICES,)

Country 1977 1978 1979 1980 1981

Belgium 36 85 92 85 102
Denmark - 1 2,585 6 2
France 8,886 8,010 5,352 7,690 8,842
Ireland 11 12 - 13 -
Netherlands 1 2 1 2 2
UK (England & Wales) 1,342 1,038 930 839 1,136
Total 10,276 9,148 8,960 8,635 10,084
Country 1982 1983 1984 1985 1986"

Belgium 101 94 83 84 67
Denmark - = - - “»
France 8,051 5,708 7,239 8,107 11,706
Ireland - - - - -~
Netherlands 70 399 - 3 -
UK (England & Wales) 1,222 1,210 811 604 741
Total 9,444 7,411 8,133 8,795 12,514

1Provisional.

Includes all of Sub-areas VII (except Division VIIa) and
VIII.

Foreign landings not included.




Table 20,2

SUM OF PRODUCTS CHECK

WHITING IN THE ENGLISH CHANNEL (FISHING AREAS VIIE AND VIID)

CATEGORY:

TOTAL

CATCH IN NUM3EXRS

N Y I AL A |

ld
o]

1)+

TOT AL

4)090

UNIT:

1078

96
19382
11976
4541
713
66

13

0

0

0

0

502%¢

thousands

1909

N
16254
12217

3505
2106
225
15

1

o

1

0

54020

8539
17649
4555

0

57800

1981

14
3096
12090
11265
1967
2(02
GiRr
65%

1

Al

n

556011

1982

y
H

(761
13nz2
13652
2652
mnss
375
104

7

2

i

3367 N

1985

4s 00
14131
6964
2479
o4/
T
435

29241

1984

3642
15539
11534
2402
1568
584
24

15

34¢59

1985

141
1560
1540687
12004
1844
661
1gn
17

38

0

n

31907

1936

n
1725
15616
15938
5737
l35
1460
26

m

1

o

35976

¥0oT



Tadle 20,3 SUM OF PRODUC CHECK

WHITING IN ThE ENGLISH CHANWEL (FTSHING AKEAS YTIE AND vIlp)
CATEGORY: TOTAL

MEAN WEIGHT AT AGSE IN THE CATCH UNIT: kiloyram
19707 1973 19¢9 1930 1931 1962 1985 1984 1955 1986
0 . 000 210 .0an LGN R .aun .55¢2 VLY. L1357 .anp
1 .20 .21 <215 .232 101 =101 <197 <157 el - 141
2 L2177 L2 21y LT3 L2472 ik L25¢ L2035 -y 175
3 =505 -394 -551 .220 . 2064 2381 X 265 /N .26
4 L4672 b354 L2606 L5971 L2%7 L5347 L340 453 L5357 L2/n
S .561 736 515 -530 TR LUy 580 .235 L5109 . 556
4 323 1.N039 1,068 T.184 . 391 L4621 ) L5104 e 419
/ BEEE: . 0no 496 .00 563 415 448 45N 578 R
] .an .nnp .00 .952 1.053 L7 Y L0y 429 AT 43N
9 . 000 . ano 16 . N L ann A T.Gor 0N .0un .053
10+ L 900 .onp .N00 .o L gnn NG 1.100 .nnn .Nun L 0n
Table 20,4 VIRTUAL POPULATION AnALYSIS

WHITInG IN THE ENSLTSH CHAMLEL (FISHIKG AREAS VITE AND VIID)

FISATNG WORTALITY COEFFICTENT UNTT: Year-1 MATURAL MORTALITY COEFFICIENT = .20
1931 19R2 1983 1984 1985 T9u6 1981-84
1 -1091 - 131 090 U/ 0538 . 10¢ . 109
2 L4224 .66% .576 L4506 493 .531 531
3 1.136 1.2406 -901 1.411% .38 1.1¢3 1.195
4 1,725 .940 Lthe 1.135 L9454 T.178 1.178
5 T.547 T1.799 L6301 2.070 T.235¢4 1.515 Ta51>
2} 1.700 1.000 .00 1.000 1.00n 1.000 1.000
/+ 1.000 t.nne 1.000 1.000 T.00n 1.000 1.000
¢ 2~ 4)U T.11= .95¢8 <I935 1.601 A .907

G0t



Tasle 20,5

WHIIING

VIRTUAL POPULATION ANALYSIS

THE ENGLISH

STOCK SIZF IN NUMBEPS

BIDHMASS

10TALS

UNTT:

ALL VALUES ARE GIVEN FOR

+ VAN -

14

TOTAL 40
sPs N
TOT.BLO%
SPS 8I0M

1951

39056
33515
179¢7
10250
3695
1538
11352

111793
72756
25701
19125

19352

51661
29168
2n525
4728
1395
644
194

108315
56653
23228
14394

UNTT:
tonnes
T JANUA

19483

02105
35240
12244
4(359
1512
189
4

116154
54049
262/0
14055

CHANNEL C(FISHING

thousancs

RY
1Y 84

57104
LobLbs
16241
5534
1672
59
64

12603¢
68933
247 6¢
15801

1585

45869
434067
e4hin
3244
1009
172
94

117965
72095
25156
15959

iQre

18396
361406
21729
8975
1012
240
64

86561
68165
16510
13916

AKEAS VTIE AND VIID)

1987 1921-84

8} 52477
15500 Sr507¢
174002 16747

5596 58R8%
22062 2063
183 (20
vye 3568

90T
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Table 20.6 Nominal catch (in tonnes) of WHITING in Divisions
VIIb,c and VIIh-k, in 1977-1986. (Data for 1977-
1985 as officially reported to ICES.)

Country 1977 1978 1979 1980 1981
Belgium 8 - - - -
France 336 419 444 656 516
Germany, Fed. Rep. 1 45 - + -
Ireland 1,191 1,160 2,589 3,499 3,550
Netherlands 25 - 1 1 21
Spain - - - - -
UK (England and Wales) 1 - - - 67
UK (Scotland) 2 1 1 80 1
Total 1,564 1,625 3,035 4,236 4,155
Country 1982 1983 1984 1985 1986
Belgium - - - - 12
France 204 356 398 583 .
Germany, Fed. Rep. - - - - -
Ireland 4,011 2,590 1,872 2,719 2,198
Netherlands 78 363 169 90 =
Spain 85 91 57 76 -
UK (England and Wales) 49 18 58 71 36
UK (Scotland) - - 4 - -
Total 4,427 3,418 2,558 3,539 2,235

'provisional.
Included in Divisions VIId,e.
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Table 21.1 Nominal catch (tonnes) of SAITHE in Sub-area IV and
Division IIIa, 1977-1986. (Data for 1977-1985 from
Bulletin Statistique).

Country 1977 1978 1979 1980 1981

Belgium 107 44 14 13 12
Denmark 17,334 10,372 10,461 10,370 6,454
Faroe Islands 318 213 407 1,020 614
France 41,022 38,122 40,983 37,306 42,649
German Dem. Rep. 2,430 2,404 1,504 925 -
Germany, Fed. Rep. 26,860 25,982 18,780 11,095 8,246
Ireland 126 88 - - B
Netherlands 7,270 5,135 1,466 245 123
Norway 14,949 17,627 17,575 47,959 55,882
Poland 12,378 5,661 6,104 2,404 698
Sweden 1,275 990 211 342 156
UK (England and Wales) 6,822 8,382 6,256 4,879 4,309
UK (Scotland) 11,366 14,330 6,257 6,525 6,529
USSR 46,385 10,161 2,015 - -
Sub-total 288,642 139,511 114,033 123,083 125,672

By catch from
industrial fisheries:

Denmark® 1,805 72 493 - -
Norway 4,392 2,494 1,142 363 1,280
Total 394,839 142,077 115,668 123,446 126,952
Country 1982 1983 1984 1985 1986

Belgium 4 7 32 31 17
Denmark 10,114 10,530 6,526 8,431 10,262
Faroe Islands 746 806 - 895 4354
France 47,064 38,782 43,592 42,200 56,826
German Dem. Rep. - - - - -
Germany, Fed. Rep. 13,517 13,649 25,262 22,551 20,872
Ireland - - - - -~
Netherlands 36 89 181 233 134
Norway 70,464 78,135 90,497 93,406 62,000
Poland 793 415 413 = 495S
Sweden 372 548 522 1,7643 1,737
UK (England and Wales) 5,627 6,845 8,183 981 821

UK (Scotland) 8,136 6,321 6,970 9,932 14,936
USSR - - - - -
Sub-total 156,873 156,127 184,178 180,4241 168,535
By catch from

industrial fisheries:

Denmark® - - - - -
Norway' 5,003 1,445 5,616 7,895 1,126
Total 161,876 157,572 189,794 188,3191 169,661

;Preliminary.

3Data from national labs.

4Foreign landings not included.

sIncludes Division IIa.

Jan-Nov.
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H ! Height | 1000 tomnas ) i Humber { milliens 4 i
! Year i Total ! H.Con | Disc | By-cab! Total | H.lon | Disc il
fme : H H i H i H !
VT 2220 143 [ T v N 0 470
P97 25 e [~ B ¥ 1 B R T RO i 33
V7R Y et IR 0F RIS a4 T
V1973 22h 4 195 2RSS O T U- A R € ¢ 27
Plerd Yy WI 23t [ S O A U N R O (ORI
VASTE Y TR 2401 91 I8 183 14z o 47
PI9Te 320 283 OF AT 30 2 [CRE P
P77 0 1960 19D ) [ 61 17 0 44
PR 142 fen (U} ILo10 0 98 0 1
P197R sl 114 i AR B A [ i
HIN (O N S5 O B A O [ aF & s 0t [N
PR L 1ET L 126 % U LI T 720 A O [ 21
P1992 1 169 % 144 0 SO0 05! [ 5
1983 171 17 0 | RIS IR A LI g1 H
Plegd 198 192 [ 60 17001 isd ! [N 6
P 1985 ) 1911 i8S ! 01 g1 197t 18R G i
P9Bs T 1620 1AL (U 1590 19 0 Z

Tabie 2143 Results of analysiz of catchability coefficients for SAITHE 1m IV

F tar named gears and total intermational F

! oBest 1 Estisate | Age T 0 Age 3 Aoe 4 7 Age 5 ) Bge & 4 Bge 7 i dee 8 0 Age 9 5 e IG 1 hge If
: o e . B T S | i
i H ; H H H i i
g PV S S PUVT S Y 1/E S (1 S 115 S S 7 N 8 £ B Y 1§ Ponz
PoGos
i SCO LTR @ Var Figear) © 0.00001 § 0,00000¢ | 0,00000 | 0,00050 | 0.0000¢ | 0.09000 1 S.00001 ¢ 000003 | 9.00000 10,0000
210,00000 4
H V Propafgear) | G.GB173 0 0.0AZE3 D GLUB30Z 1 8,31262 0 015599 1 B.07499 1 0.09003 ! G.09810 % 0,10217 1 4,139
71 0.15165 !
H -4 ! H i ! ' i | i ! i
---------- {mmmmmmaaae ]
H i Ftgear) Pobo00z  F 0.047 1 0343 1 Gudad b 0,398 D 00120 1 0L039 D 0617 5 0.0TR b GL0k
0.086 1}

P FRA ALL | Yar Figear)
Ti0,00035 4

H ¢ Froon(gear:
91 015165 1
' )
! !

0.00003 1 0,00610 1 0.90167 | 0.00210 | 0.00286 | 0.00056 1 ¢.00052 | 6.00034 ! 0.60017 10,0603

AR

0.08L73 1 0.11253 1 0.18307 1 0.31262 1 6.1359% 1 0.07699 1 0.09003 | 0.09610 1 0.10217 § G.1355

: : ' ! frmmneeen ' | ; : :
D008 10032 4 6.8 1 08 1 B399 1 0127 ¢ 0,050 1 0,034 ¢ 0.08% | 0,078

Poo0a0

iA11 sbovel Var Flgear) | 0.00004 | 0,00000 | 0.00167 ¢ 9.00210 ¢ 9,00286 ¢+ G.G00S7 & 0.00053 | 00055 | 0,00013 { 06,0007
80 0.00035 1
! ! Propnlgear) | (LOBIZ3 § 011233 ¢ 0.1B30Z | 0.31282 ¢ 0013399 0 0.07699 10,0900 1 0.09610 ! 1027 10,1355
LA RS FHA
e e e e jrmmmmmm e ! -1 H H H

0,051 1 9,463 1 1899 1 L4830 L.8S9 1 LESL ) 03R0 ¢ 0,35 . LBIS ¢ 0.ETe

0.00561 1 0,00781 1 0.0499B § 0.0Z14% ¢ G.HITTI L 0.09534 1 0.0b534 1 GLOITIS 1 CLO1ZRD 4 0,029

4.01528 )
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Table 21.4 Values of natural mortality rate and proportion
mature at age.

Age Natural mortality Mature Mature 1987

1 0.200 0.000 0.000
2 0.200 0.000 0.000
3 0.200 0.000 0.020
4 0.200 0.150 0.200
5 0.200 0.700 0.850
6 0.200 0.900 0.970
7 0.200 1.000 1.000
8 0.200 1.000 1.000
9 0.200 1.000 1.000
10 0.200 1.000 1.000
11 0.200 1.000 1.000
12 0.200 1.000 1.000
13 0.200 1.000 1.000
14 0.200 1.000 1.000
15 0.200 1.000 1.000

Table 21.5 Recruitment indice obtained by observers along
the Norwegian coast (given on a scale of 0-10
where 5 is average abundance).

Year Index
1980 7.4
1981 4.7
1982 7.1
1983 2.7
1984 5.4
1985 7.0
1986 2.7




i221,6

Total International Catch at fge (1000's) of SAITHE in IV betueen 1270 and 1584

Uhge. 1970 0 1970 4 1977 4 1973 0 1974 ¢ (975 ¢ We v w4 197 4 197 fige
e i H H i- ! : i i ! iRt}
S 24 594} 375t 44141 39474 31 2354 20451 12041 8701 1}
I 2228 107731 201890 31275y 161361 TU7661 31335} 127083 167441 169681 2}
P 3amn sBans 401620 47IBBY B12011 50872 199469} 27740 2934%; 101961 3 ¢
VoA 743260 SI3M9D e2090f 32950 313ET! 234060 503391 52430 27lie! 148181 £
s £31940 308460 Z3ioB! 249471 21 005! 93021 130651 170624 12864} 5 4
bt 115291 36501 207731 152281 20080! 6706} 5137 4738 3755 FASEII
tor MEH 17834 33634 73981 137344 126501 3 3215% 1133} 26401 7
N 15961 24811 2754 168! 43081 86504 4845, 30593 10444 8731 81
B I 2781 5741 15501 1is5i 5881 33041 30034 7 [:EH 4700 94
HRT i 2224 931 77 473 1097 10641 19241 £924 2821 10 ¢
o 4 87} 2294 349! 2814 8194 4144 9001 a041 4641 11
P 3 ' Hn 2561 1753 2541 2494 3471 3981 3441124
HR R 4 & 26} m 1081 2741 i24: 4 195} 18571 134
L 4 i 441 28t 301 i 1641 1231 b Mg
HE 181 9 391 19 20 25 i 1313 73 891151
DAgst 15RO 1 M8BD 1987 ¢ 1983 0 1984 ¢ 1985 1986 | Age:
e it ' i- R At fommmm e ey
P 9572 35914 16151 2653 741 3421 2331
Pt 18AZ5) 3 258031 3ARLY 327600 6679} 51000 24
R £10821 30150 2374 TBAl6I 11S060) 53838 1)
L S 10954! 0731 355e0 L87930 317520 53874 B2275) 4 ¢
poad 55071 s 10388 266323 118081 12609 17187 51
& ! 51981 43574 677h; 14731 123561 4alpi EUIT
LT 4455: 3183 19661 4444 13188 26221 1403t 74
PoEd 744 33551 1430 {262} 1063} 45 a1 oA
HEL A 435 47! 10457 893} 2551 2131 a9
3981 : KSSH 3034 LBG} 701 1744 10 ¢
307 388 I3 2051 7 6%} 1ozt 11}
194] 3431 1344 L h a9 128} 12 4
214} 2914 1024 s 28! 23t 3515
1431 2498 147} 181 401 151 394
an 3301 1471 1024 iy 341 IS

111

|
|
|




2,189 ¢
7,617 1123

2,051 1}
7.674 1
8.601 1

51811
7.400 ¢
B.696 |
8.948 1
B.977 1

0,690 §
1,307 4
4,981 ¢}
5,008 §
6,901 1
7,422 %

) of SAITHE in 1V between 1970 and 1984
8,617 3

0,887 |
1,497 1
3.275 %
4.1903
6,827 4
7.347 %
7719

0.494 |
0.849 1
1.556 1
4,386 1
7.640 1
8,500 1
9.098 |
11,8811

0,392 1
0,786 1
1,407 3
4,657 1
5,788 ¢
7,468 1

0.743 1
1,158 4
4,184 ¢
6,693 1

1,39 ¢
9.2

0.838 ¢
1,357 3
4,635 1
5.476 1
6,555 |
7.680 1

0.931 1
1442 0
4,420 }
5,826 4
6.698 |
7.z i

P10

it
12
13

LA

Table 21,7 Total International Hean Height at Age { Kq.

112

8,081 1 131

8,495 1
10,668 §

7.264 %

9,170 1
8.874 !

8,200 1 14

9.69% 1
9.104 }

8.105 }
B.732 !}

8,593}
8.744 }

795 4

8.170 |

9,350 §
9,260 4

8,699 1 154

10,198 ¢

8.521 |

8,854 §

w3

g1

i

0.44¢ }
4,034 3

0,264 1
7.

0.162 1
0,475}
5,358 1

0,185 }
Lbtp
5,960 1

0,422 1
1,703 4
5.393 ¢

0,273 %
1,516 1
3.98% ¢
5,765 4

0,265 §
1,623 4
4,418 ¢
6,338 1

0,297 1
6,302 1

0}

242

B30 1 14!

8,263 1 134
10,056 3 154

8.297 !
8,63

8,189 }
B.40t }

%

9.236 |
7,805 1
10,035 ¢

8,102 |
8,407 }
9.304 1

'
:

896
B.bb4 §
, 247
8,829 !

8,946 |

8,442 1

ST

9,687 1

91

I
]

9.409 ©
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Tabie 21,8 Total International Fishing Hortality Rate st Aue of SATTHE in IV between 1970 and 198

=l

PRgel 1970 1 1371 1972 0 1973 ¢ 1974 1 1975 1977 0 1978 0 1979 % fae!
[t} i } i H i i ! ! ]
Pora 0600 6,003 4 0,002 0 0.01B L G007 1 0,002 ¢ 4 G088 1 n0fZ 0 0,008 1 1
P20 00006 00030 08281 00900 0083 ) 0.1A7 Y G220 ) 04230 0950 02330 2t
VR0 LS 6276 0,362 0 04700 G893 0 08021 093B D 0,248 1 0,457 1 G IEG ! Tt
oA 04950 03820 0434 0588 | fueal 1 0,625 0 6,908 1 (.6B9 | 0.52¢ | 0,442 0 4!
PEL 057 03930 0.263 P 631000 0,398 ) 0,300 4 0, 0.637 1 0,507 7 0,509 1 § !
P 05030 02190 080T 1 0271 0,440 0 0,401 ) 686 1 07770 04361 6
P70292 0 03650 0.3 0 838 04320 0.5A3 L 8.3 G508 1 03B 0487 1 7
PoBG 01890 03 0,387 8 0,264 % 0347 1 6,535 ) . 0.648 1 0,306 7 G481 8!
PRLOAIT Y R 038 T LR 64901 C 0.630 1 0,291 1 R ¢
PO 00% 0 01930 0,298 0 03961 00721 0.847 ¢ GA1 0 6239 1 0.18E |16 S
PP 0091 0,338 0 0,204 0,776 0 0,188 1 0.35¢6 ) 0.419 1 0217t w218 4 11
Az 0058 0LbE Y 00385 0,370 1 001281 0.758 ¢ .2 Q488 1 0,331 1 0186 1 120
PAREOGIET L 03T 676 04350 2570 0S4 0,194 7 6,593 0 0568 1 6,70 1 13!
U300 5 0,308 F 0300 0 G300 1 0,300 5 0,300 0 0,300 1 300 0 6,300 0 6,300 ! 14!
IS 0,300 0 03001 0300 b 0300 0,300 8 0,200 1 0300 1 0,300 ¢ D300 1 0,300 ) 15!
iAgel 19RO 1 I9BL 1 1982 | 1983 | 1984 ! 1985 ! 19B¢ ! Agel
=t H H i | i i e
oL 0007 1 0034 0,005 1 0.008 G000 1 0.002 1 0,001 § 14
Porhonded 07t 006 1 01351 0083 Y 00365 0,029 1 2}
PR 6Bt 6,379 0 0,307 1 0,593 1 04600 04501 3}
PoAL L2990 03060 0.47h 1 0.547 1 0.BBZ 0 L9 LLTIB Y 4
VoS GE0 0322 07AR Y 4.7810 QUBM4 L LISTD O.BOR Y 5
et 08051 0.5e8 1 0.5B3 ) 5.BSE Y L1470 0914 0 L0801 & !
P74 G503 0RO OB 0,993 0 0320 0082t OuBI0 Y 7§
OB 08 B L LTI 07930 0LR9Y T OLEtE ) G.THE Y B )
PR 0MT L 0400 0778 06130 0789 1 0,282 0 04800 9%
PR 09270 6,515 1 03541 05820 G230 0205 0 G390 4 10
PHOLOO3A T WSt 0383 1 GoMe 0333 01330 0,380 % 11 )
P20 BUMT D T 0,338 0 G4BT 0.250 1 0,345 6,370 0 124
VI3 E 0 08B0 83520 0,455 0 03880 0,338 00180 930 3
PO 0360 6300 0300 1 0,300 0 0,360 0 0,300 1 0.300 ) 144
PES 300 Y 0,300 1 0,300 00,3000 0300 0 0,300 ¢ 0.300 1 15 ¢
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Table 21,9 Stock Numbers at Age (1000°s) of SAITHE in IV between 1970 and 1984

Pagel 1970 0 1970 0 1972 0 1973 0 1974 1 1975 0 1976 1 1977 1 1978 1 1979 | hee
! | ! H ' ! { i H ! j=me-
DU 2361730 2342270 2422270 27AGTBY A326181 2122823 14810 1255761 HL1107) 2450801
Pozb 3834841 ISIS0L 1912321 1979740 2224581  S14379% 1735201 1210480 100993  H9EBOT 2
P3O ZIMTAL THI9331 14B4161 13B36B] 1339271 1675631 3564891 1138641 B7450Y  4B0&0} 3
P4 Z0BA421 192665 193862} B54450 70811} 549901 91719 (142450 7277! 454571 4
P50 394081 1040640 1096381 1028351 404551 29930% 280961 30291%  Ae9AS) 352911 §
tobd 318990 204350 §7517Y 694G BITT3Y 722430 164241 108705 131200 231eBi 4 %
A 158371 15789 134457 284761  42918% 32548} 121934 8439} 4663} T3 7
LB oted 96821 95264 79861 161331 228211 15341% 70041 43561 8011 8
A e 69011 56981 52951 50201 9340} 109351 8214} 3001} 26270 9
Ve 9641 20191 42351 3274: 32881 32244 EL1LH 62601 35811 1837% 10
IR 299 "n 13631 25750 18034 22461 1654} 28781 39 23091 11
v 284} 223t 419} bLE 1596¢ 1223 1300} 982} 15491 237 12
P13 13 24 1751 238} 5151 11451 7734 B4} 4931 a3
HUI 161 i 1781 120 1261 3264 493t G211 3864 2291 14}
I m 39 165} Bl 1z 1oe: a7 8574 401t 21115

| Agel 1980 1 1981 ¢ 1982 & 1983 | 1984 | 1985 | 1986 ! Age!
j-emni H i } i | ! =i
Pl b 154BB&)  1B345TY 3334900 5539220 PS1BOSI 2423510 2420831 1)
Y2 I99BS3 1289101 1467911 2715790 4532741 2060931 198111} 24
P30 583190 1468311 Be9A91 978521 (915411 3415570 1427081 3!
VoAl ARADL 377761 1028471 487490 SB9S0!  Beo74l 1744951 4§
VoS b 399 2B2GTY 227690 523061 230891 199760 231730 5 4
et 12370 110847 16763} 88374 196093 8378} EIVEHER B
A R Va5 o] 85801 Si44] 76631 30734 50981 251 1%
H- I 36701 61103 73 25104 23241 1327 1837 8!
PR 15107 21291 21061 21331 9304 953! 723 94
H S 171 7894 11454 792} 946} 332} 5891 101
I 12504 10561 188} 658! 37 4138 KSEHE R
Vi 182 7481 a7 2151 35391 pred] 4391 121
H K 15228 1079 3061 303} 108} 27 1280 131
R 605} 10531 6211 1591 1681 633 165 141
P15 3483 14001 624} 434 2358 1B 158} 15 ¢
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Table 21, 11Input for catch prediction of SAITHE in IV
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and Fropn. Retained by Consumption Fishery

Values used in Prediction

Fat age , Hean Ht.

1
H
1
i
.
i

'
i

t Prap. !}
Ret.

tock §

0.865 + {000 |
2,219 1t 1.060

2,983 ¢ 1,200 |
3.840 1 L0040 4
4,797 1 1000 }
5760 1 1000 4
5,750 1 L.000 |
G438 3 L0004

0.265 1 1,000
.505 | 1,000 :

§

Ing
0,198 4
0.462 1
0.730 4
2,074 ¢
3.370 4
5.085 1
5.970 4

)
i
+
i
f
i

tiean Weight (Kg.}
bisc

fiean values for period 1981 to 1985

i H.Con.
0,247 |
0,506 |
0.874 §
2,223 1
2,983 ¢
3.840 1
4,797 4
3,759 1
6,750
8,438 ¢

1
i
l

!
i

Ind
0,000 ¢
3.001 ¢
0,007 ¢
0,003 3
9,001 %
0,800 §
0,000 §
0,000
4,000 }

0,615 |
0.004 ¢

'

H

i

'

H

'

H

'

}

¢

H

;

'

'

i
Ane |
!

1981 to 1985
Disc

i
i

Scaled mean F
o.638
3,73

Jto 6

i H.Con.
0,010 i
0.145 §
0.410 ¢
0,73t
6.867 §
0.802 ¢
0,745 ¢
0.564 ¢
0.410 ¢
0,486 3
0,381 !
346}
0.346 1
Age

1
‘

'
1

242000 1
198056 1
143838 |
84940 |
71044 |
1559 4
1002 1
718 1
326}
199 4
249
oo !

1987

Stack

Nupber
Hean F

'
H
'
0,004 | Unscaled |
i Scated
242000
242000

Ind
0,010 |
6.008 |
g.001 4

'
'
'
'
i
i

iAge 1 41

:
H

1984
Fishing Hortality
Disc

0.736

Industrial {ishery F-at-age in the prediction are averages for the perind 1981 ta 1985

rescaled to produce a mean value of F for ages 1 o 4 equsl to that for 1984

0,001 1
0,440 |
0.704 }
0.799 1
fige Ito b

0,300 1

P HoCon, d
|
|
1
|

i
I

Human consumption + discard F-at-age values in prediction are nean values for the pericd 198! to 1985
rescaled to produce a mean value of F for ages I to & equal to that for 198&

Hean F for ages 3 to & in {986 for husan consumption landings + discards = 0.73%

H at age and propriion mature at age are as shows in Table 21.4
Hean F far ages | to 4 in 1986 for small-mesh fisheries = 0.004

Recruits at age 1 in 1988
Recruits at age | in 1989

| hgel
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1987 to 1988
10,00
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Table21, 12 Predicted Catches and Biowasses ( 1000°s of tonnes ) af SAITHE in 1V
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Table 22.1 Nominal catch (tonnes) of SAITHE in Sub-area VI
from 1977-1986. (Data for 1977-1985 from Bulletin
Statistique.)

Countxry 1977 1978 1979 1980 1981

Belgium - - 1 2 2

Denmark - - - - -

Faroe Islands 11 - 14 4 3

France 19,686 21,519 15,662 15,427 16,654

Germany, Fed. Rep. 254 604 131 49 581

Ireland 240 266 246 295 250

Netherlands 531 623 256 91 -

Noxway 91 122 20 62 25

Spain 346 - - - 120

UK (England and Wales) 2,758 3,193 1,765 1,594 1,364

UK (Northern Ireland) 9 27 11 9 10

UK (Scotland) 4,628 5,181 3,602 2,902 3,117

Total 28,554 31,535 21,708 20,435 22,126

Country 1982 1983 1984 1985 1986’

Belgium - - - 2 -

Denmark 4 - - - -

Faroe Islands 5 - - - ~y

France 17,102 13,470 19,706 19,120 18,363

Germany, Fed. Rep. — 441 179 713 838 3,239

Ireland 322 698 599 670 582

Netherlands - 32 - - -

Norway 19 55 66 22 79

Spain 243 330 882 6243 -

-UK (England and Wales) 1,966 2,760 1,800 435 323

UK (Northern Ireland) 7 12 49 15 21

UK (Scotland) 2,141 2,642 3,170 3,118 2,862

Total 22,250 26,178 26,985 24,844 25,469

1Preliminary.
Includes Division Vb.

Foreign landings not included.
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Table 22,2 Annual Weight and Musbers of SATTHE caught in VI between 1970 and 1986

Height { 1000 tonnes ) H Humber { millions )

1
1

151

1970

191

199

181

184

16}

161

=

11975

[N

20

th i

16 1

P1978

I

1980 |

L L

o1

1983
1984 i
11985 ¢
oies )

221

274

Table 22,3 Results of enalvsis of catchabilitv coeficients for SRITHE in V1

F for named gears and total interpational 7

t  Estimate

Gear

'
H

b4

]

3
0.01068 |

06
0,7281 |

PoO39% 1 0399 1 0,560 4

0.00407 }
0,73185 ¢

0,224

0.034

'
i

i Flgear)
| FRA ALL | Var Flgear} |

$.00535 |

0.00519 | 0.00887 { 0.00218 |

0.88147 4

0.00008 ¢

4.5878% 1§

0.79701 1

0.B6034 }

Froprigeary | 0.24718 |

D.00407 3 C.00519 1 0.00587 | 0.00218 i 9.01088 3 0.00535 ;
0.568784 }

3.7318

0.00008 }
¢. 24718

111 above! Var Flgear) |

0.79761 | 0.728a1 |

0.88147 © 0.86038 4

'
i

5

Prognigear}

'
i

' )
Po0.449 b 0463 1 G703

0,306

Var F

Internat!!

| Estimate | Age 9 ) Age 10 | Age !1 ! Age 12 |

Gear

1
i

0,319 1 0277 ) 0.086 1 0119
0,00340 |

i Flgear)

i FRA ALL | Var Flgear) |

0.01486 !

0.00557 |
0,42904 }

0.00158 |

0,62095 3

0.69381 |

0.67327 |

i Propnlgear) |

Poo.08 1 0119
000360 }

0,277
4.69381 }

0.319

1
i

i Flgear)
Al above) Var Flgear)

0.0148s !

9,00357 ¢

.00458 |
0.67327 }

0,62095 !

0. 42904 !

i Propn(gear) |

0.192

0.474 1 0,400 7 0201

| F }

Total
{Tnternatl}

0.0385% 1

0.03026 !

0.00749 |

0,00348 |

'
i

Yar F
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PoAge ! odat Mor! Rat,

f ¢

L 0,000}
HA [N Gt
] 4,000 ¢
Poodd 0,000 1
P58 {000 ¢
Poed 1,000 §
I B GO
L 1,000 1
Lo 1000 4
ST H
P i
Pz H
HE T H
HES L i
PR H

Table 22,5 Total Internations! Latch at dge <1000's) of SAITHE in VI between 1570 and (%8s

1877 1 187R 1 {879 | Age

' !
N ,
s 45T e8! I
S 1344 83151 3
Lo 4741 2455 4
Cosy 1882 134 5 )
bob 833! s 8t
v 430! 15071 5561 W el 5
Let 3 107 305! 2631 1561 81
Eog 1924 1971 50! ITREN
R 201} a7 290! {521 16
Tl ? 251 8ot et TR
e 200 244 21 73! ey 25! 991 1371 17 )
L1 121 ! 10! 194 35t 35 524 {31 13
TR It 143 9 21 243 102! 110! 18
REE i 3t 18! 134 541 25 10a1 42¢ 13§
Phgel 1980 1 4981 1982 | 1983 | 1994 ! ge!
- ! : S [ ! -
bop 451 Liat 38! 42 147 Por
PT 1005 p4e9L 1S0RD dzel 29E b
CO3 WIS Sl MSTL 7R Se 4san b3
Vodt w17 edl ZEAl 28030 29901 L
RS /- - TR PO 820§l 15 2t 5
De 8321 Hol sl F2 TR THR vV ) U

74 4491 W 3 5 00} 4081 P
Loey CET IS T T 161} 139 865 4000 B
Cogn Ik 1532 1361 17! 5! 104} 1abi 3
T 1134 1201 24 941 i 19 LRI
Pl 172 1274 504 %61 1b! 7 IRt
TR 140} 1153 831 51 7! 2 gz
IS 1381 1291 67t 82 124 191 5713
i1t B4 91 781 55! 2} 2 4014t
BtR 1193 911 1324 1364 54! 981 715
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Total International Mean Weight at Age ( Kg. ) of SAITHE in VI between 1970 and 1984

Taile 22,6

i hgel

POOARTL b 1970 1973 0 1974 0 1873 0 1976 0 1977 1 1978 0 1919

1370

T Agal

042}

0.383 1%
0.577 4

0,444 §

0,460 3
0.737 %
0,939 }
1,504 4

'

0.3 1 0,309

boo0,507

0,640 1
0,935 1)

2

0,700 1

0,490 |

0,681 1}
1,40

590
0,997 i
1,472 2

0.621 |

0.764 1

5,592 1

1,323 4
1980 4

0.794 3 1091 ¢

]

462 ]
1.400 |

1139 ¢
1,815 ¢
2,631

1,086 1
1401 4

'
i

1674

'
i

o
5]

.3

1,442 4

1,240 ¢
LT

PRI

a2 1

1,954 )

080

e

98

71

4,605 §

4,657 }
5.278 4
5.979 ¢
6,833 §

41740 4,283
5.030 1

4779 3
5,589 |

5.815 %

.530

2
4

5,038 §

1l

4.8

018
6. f18

=
o

4,626 1

921

6,967 1

9?1

4

B
6,512

wa

5,783 4
6,465

6,527 3
7R

6,066 1
T30

6,705
7,328 )
7.958 1

7.559 10}

‘

'
i

20
7,708 4

7.3

R

o044 1 6.BBE T 7.e92 1 8,387 0 11
7 .93 0 9.072 %

8002 1

O
8981 |

6,948 !

6,770 4

7.187 112}

.823

9,030 |

B.986 !

8,309 1 887

Tt
Gt

i

11,569 © 11,883 1 {0.296 } 10,390 ' 9.548 1 11.73¢ {1 151

11,538 1

'
1

=
=3

1.

1
'

Boob)

8,688 !

us

1982 1983 1 1984 1 1983 | 1986 | Agei

'
i

1981

1980

hgay

'
i

GE72 0 1

d

0.405 ¢

0.472 ¢

OLHT O oEn0 0 0432 0,378

1

K

LO78 1 L2461 11091 1,086t 0.873 |

1,096 ¢

1.786 |

1,336 1

1,677 1

1,693 1 L779t 1.833 !

1,932 1

b1

3,000

337

3,503 0

4,047 1 1,94 0 l.ed2

2.560 1

4,381

6.002 1

5.79%

6,285 1

7,353 4 1

2.787

8.832 1

B.bB0 1 BT Y 9.374 1 B.BOZ !
10,4118

9.482 4

b

~

8,319 1 1

9.H9

5.988 |
N

5.827 1
11,254 |
12,03

9311 1
.12

1l
i

10,580 1

G.284 1 144

LI
P

12,092

1
i

o
2

i,

'
P

©
K3

10,978 ¢ 16,775 }

10778 4

&
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1292,7 iotsl International Fishing Mortalitv Rate at fge of SAITHE in Y1 hetwsen 1970 and 1586

pAeet 900 19TL 0 1B 0 1973 0 1974 0 1975 1 197 ) 1977 0 1978 ! 1979 | Ace!
Pomme e fommmeee e i | i ! ! | i Stinat
Pl i P00z b 00010 % 0,026 0 0,000 1 0,002 1 00005 | 0,002 L 0,000 & 1t
Dm0k 00 0G0 02Be Y 01381 2000 Y @St 609 0GB (L0861 2 )
BT b 0088 D 0,342 1 0,449 1 D35 D 04531 6,559 0 0.MZ ) 68T 0262 1 3!
oA Gdse o w2 03700 B35S 02681 G336 0 0304 0.3al Y G EB Y 3G 3
CEUORIBT L QST 0387 1 0207 5 0,248 0 0235 ¢ .40 0 0,383 0 03B L 0.3 5
o G0 0ueb t o Glel Y G100 0,09 0udaD L 0TIZ Y 032 Y 0,291 0 0285 ) &)
[ P02 b 0062 1 00082 1 0.15a 1 52260 04781 ©.Zed ) L2300 GER Y 7t
[ POGJAIS T 0057 L G0BZ 0 AT 0700 w73 0149 1 04910 D.ed i at
A PO G2t 00 TR L 0077 BT L 01390 000BE L 0,208 ¢ 3%
LU 170§ IO A S ooz 0303 08 0478 0 0450 1 0,209 0 0,110 1 10 !
LIRS S 1L S O N A ) Poo0eZ b 00093 0 0788 1 QIO 0,297 1 G131
PLDD 0208 G145 00BE L 076 0 0307 L 000 02831 00106 0 (.788 0 (L1671 1T
PR L9280 G358 0 009G L 0006 b 0436 1 005G G 6,35 G250 03360 0386 15 )
CIEEOI0G D 00 P 0300 03000 0,300 0 0300 F 0,300 1 6300 0 0,300 0 0,300 1 14 !
P00 E 0 23600 0,300 7 6300 1 0300 1 0300 0 0300 1 0306 1 e 366 5 iy ) U5

1980 1 1982 1 19ED i i i Rgel

--------- i H i [

W00E T 0851 0,000 ! i w0008 1 1

G127 0 G 0FE Y G280 0070 1 6,087 1 0,033 0 2

0398 0 4,389 0 0,403 ) 0758 0 1630 0.Teh ) 3

G393 0 0BT 1 0. 3850 0,355 0 0.ZIB Y 0.7 1 4

01951 03Te b 033 L 02004 0379 ) 0463 5

OZBT L 0ER2 0 04281 O0WA T 0475 5703 e

GIT7 0 076 ) 00467 1 0.253 0 0451 uBed 7!

L2 I 037 0 0221 1 0298 % BTi2 B

BRIz G090 0200 2T L2RA AT 9

G268 0 0057 0 00195 0 LERR D G301 D 400 ) 10!

GATE T G080 000A5 Y 0,100 ¢ w201 ) 1

Go63 L G0EET ) G 3de D 0320 0043 1 9,157 ) 17!

G.30B 1 G133 1 0,431 0 G102 0 01080 00300 113

GROL 000 0300 1 0,300 1 0.30 0 0.0 ) 14

WG 00T D300 T 0,300 1 0,300 1 0,300 15 )
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Table 22,8  Stock Numbers at Age (1000°s) of SAITHE in VI between 1970 and %86

Phgel  197¢ 0 1971 % 1972 % 1973 0t 1974 0 1978 b 197a 4 1977 0 1978 1 1979 4 el
=i H ! i i jmmmmmemd -1 i ]
bor) o A5IBBY 342761 354251 327311 352681 258781 1BISEI 199381 204031 20838 1
Pzl 282661 369970 97001 89571 265341 281470 2ileet  148AG] 161821 16470 28
PR b 302000 23MM30 0 299451 20033 17813 189701 208221 148281 110581 a3
H 167757 221501 174741 174104 109541 $439) 8691 97491 80391 49101 4 :
I He7sr el 141371 Ho4g! 99951 68831 35201 36374 E=LT LR
b RERGH 8074 78191 75861 7350 63831 4434 2114 E1SCH 340 s
A 4414} 4234 56521 6016} 70974 4703 44521 2644} i 19085 73
PoB 4068: 397 30451 43434 4517 971 35721 30511 fep2 3y 5
PR 5381 RELH 24551 23541 32791 29141 14331 2459 151 1124, 9 ¢
P10 5551 4041 pEiva 19281 17541 22481 22081 288, 1750 1616t 101
HE T 2281 43b} 284; 18201 13974 10601 17591 1510} 16101 Hedt 111
IS VAR 1194 1eBi 273 2413 13771 1 784 1084; 1981 983 12 4
HEES 671 ™ 1191 2058 107} 1014} 7203 4873 798} S781 13!
U in 43 37 89! 1511 57 7851 4304 3528 4671 14
P15 351 13 ™ bb1 238 JU 4241 448} 354; 2621 15 4

t
i

P Aged 1980 1 1981 19BT 1 (983 i 1984 1 1988 | 1986 | Agel
Peemi H H i H ! ! temmi
U I7s%el ZU99B1 449761 GB4BB! 460631 312280 323741 1)
P20 170830 ZZ2e3n 0 211191 - 36789} A784RT  37EBRY 209831 2%
[ 127740 13085} 14325} fsi11] 264811 3£5231 287k T}
HE 4961 7463} 71793 LRSS Be1Z! 167567 254200 4
Poa 29473 36311 43341 4021 5283t 50570 11026) 50
Poed 23841 18043 24601 24351 28374 RERCH 28350 &)
. 2098} 15481 11092 1504 12998 i fgef: 7%
g 12308 12944 9601 KLLYH 2 7941 8%t B 1
H 786! BI3: B0} ELYH 37 5078 8 9
o 7493 G611 G443 5821 3681 20691 3200 103
IR I 11863 St 3518 I8t 392: 2601 1271 1t
iz 805! Bla! 3051 242} 2607 3078 1938 12}
P13 5791 523 G641 193} 1401 206} 113
LN 3561 3874 321 4023 1034 o4} 1581 14 1
B 303t 387} 5601 74 2281 LIGH 3281 153
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iE in VT betweer 1370 znd 196

+ BAIT

'
i

fecruits
t 1Y.C, hittien

Biopass
1400 tonnes

1
i
1
i

i Ages

Hean Fishing Hortality
Ages

Table 22,9 Hean Fishing Hortality , biomass and Recruitment o

! Year

w3

Bt ! 49 4

159 ¢

0000 |

0,000 ¢

0,145 3

'
1

LY

0178
i 80

1341
1274
173
158

1

0,000
0.000
0000 1
0, 60¢
0,000

¢
t
i

00
o600
0,000 }

9,080 |

&

0,000
0.000 !
0,000

.0

]

1

0.29

0,373 4
0.293 ¢
G287 ¢
0,306 1
¢.309 ¢
0, 486 |

1984

t1980
11981}
1985 4

)
~

Hean recruits at age I for oeriod 1979 to 1984 ¢
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z3le 22, 10 Input for catch prediction of SAITHE in VI

[
i
'
1
1
i
i
i
'
t

Values used in Fradiction
F at age , Hean Wt. and Propn. Retained by Consusption Fishery

i
! ‘ 1986 ioi987 Sraled mean F i Hean values for period 1981 to 1985
i dgel Fishing Hortality | Stock 1981 to 1985 H Hean Height (Kg.) i Prop.
i i Holon. 3 Disc §  Ind ! MWusber | W.Con. ! Dier | Ind ! H.Con. ! Disc | Ind | Stock ! Ret.
-t H H ' Jmmmes ' i- 1 frommme e H : i
ol H i I 32868 | 0.004 | ! LS A | OOHT ) LL00g
o H i b 26428 1 0,140 1 i t0,498 1} H bOo0.896 1 000 3
HE A i i PooO1B%AZ 1 0,477 ) i VA } YOLHT L Lo0e
HE ! | P73 0,478 ) ! V1,755t | PO1.785 1 1000 !
[ ! ! Pooo13284 ) 0,422 ) H VR -IT i to2.810 ) 1000
H H t i 5682 | 0.542 ! H N Y i bo3.675 1 100G |
HEE ! | ! 1145 1 0,408 i P40} H Podus06 11000 !
PoB j ; i 622 1 0,434 1 ! Poa103 i Pob103 1 1,000
R £ 2 H ! 4 0340 { t7.389 % H bo7.389 1 1000 ¢
PO 440 ! ! 246 0,324 4 H T i POBTI6 Y 10004
P 0200 H H 176 1 0.247 | i PoR040 ) H POR040 4 LLu00 )
L2 00132 H ! 851 0.238 | H PR } P99 LL0o0 !
P13 9.300 4 | i 1301 0,330} i 110,725 i P 10,725 1 1000 4
VLA 00300 8 H ! 146 1 0.455 1 | P11,500 1 ! PLE00 | 1000 !
P 0,300 ! H 92 1 0,455 ¢ H 112537 ) ! VLS LoD )

Pohge 3to & iAge 0 0! Mean F i fgs 3to & ipge 0 O)

H £.480 ' 0,000 ) Unscaled ! 0.317 0,000 ¢

! i Bealed | 0.480 1 0,000 4
Recruits at age | in 19R8 = 32888
Recruits at age | in 1989 = 32088

fi at ane and propriion mature at age are as shown in Jable 22,4
g ABlEZ2.4

Hean F for ages 3 to & in 1984 for human consuaption landings + discards = 0,480 .
Huaai consumption + discard F-at-age values in prediction are mean values for the period 1931 to 1985
rescaled to sroduce 2 aean value of F for ages 3 to 6 squal to that for 1986

Hean F for ages 0 to 0 in 1986 for small-mesh fisheries = 0,000 ,
Industrisi fishery F-at-age in the grediction are averagez for the period 1981 to 1945 .
rescalec fo groduce ¢ mean value of F for ages 0 to 0 equal to that for 1986
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¢
H

9

1988

Year
0,00 50,00 10,00 10,00 10,00 10,00 10,00 10,60 |

A0

393

HLO0 F1L00 10,00 10,20 10,40 10,60 10,89 11,00 11,20 10,37 10.5

P
i
1
i
1
B

3to & 10,48 10,48 1000 10,10 10.1% 10,29 10,38 10.4B |0.56 16,18 10.28 !
040,00 10,00 0

0 to

I Jan of vear

Biomsss

Human Consumption

Human Consumption
Spall-mesh Fisharies

Spawning

trh weight
fiscards
Total catch
Total

(anie 22,11 Fredicted Catches and Biomasses { 1000°s of tonnes ) of SAITHE in Y1 1987 [
tean FlYzar)/Hean Fi1988!

' Biomass 1 Jan of Year+t

i Human Cons.
! Srall-aesh

1
i
'
i
'
1
'

6B 1 420 961 851 Ta i

753

[l

914

IO N

-

791

Spauning
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Table 23.1 Nominal catch (in tonnes) of SAITHE in Sub-area
VII for 1977-1986. (Data for 1977-1985 from
Bulletin Statistique.)
Country 1977 1978 1979 1980 1981
Belgium 10 9 9 19 12
Denmark 1 19 7 6 -
France 2,591 2,105 1,699 2,317 4,563
Germany, Fed. Rep. 15 16 3 46 -
Ireland 1,083 1,451 1,632 2,220 2,197
Netherlands 52 44 35 84 100
Norway - - - - -
Poland 1 - - - -
Spain 632 = - - 266
UK (England & Wales) 144 89 61 109 236
UK (Isle of Man) - - 41 19 36
UK (N. Ireland) 423 343 276 301 577
UK (Scotland) 10 106 34 56 94
Total 4,962 4,182 3,797 5,177 8,081
Country 1982 1983 1984 1985 1986"
Belgium 13 6 10 311 22
Denmark - - - - ~3
France 4,061 4,760 3,697 6,101 4,979
Germany, Fed. Rep. - 11 5 - -
Ireland 2,367 2,383 2,374 2,177 1,079
Netherlands 22 7 - - -
Norway - 3 + 3 35
Poland - - - - -
Spain 179 70 118 1182 -
UK (England & Wales) 526 235 974 250 206
UK (Isle of Man) 34 16 27 9 6
UK (N. Ireland) 872 668 411 665 643
UK (Scotland) 119 138 140 477 355
Total 8,193 8,297 7,756 9,831 7,325
1Preliminary.

Foreign landings not included.
Includes Sub-area VIII.
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Figure 17.1
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Areas used to calculate Northern and Southern
recruitment indices for Whiting at age 1.
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ANNEX 1

METHODS OF ESTIMATING RECRUITMENT

1 Introduction

In recent years, a number of abundance indices have been made
available +to the Working Group in addition +to the IYFS.
Consideration was given at last year's meeting to the handling of
these data and the question was further discussed at the Methods
Working Group (Anon., 1986). As a result, three methods were
available at the meeting to utilize abundance indices for
recruitment estimation.

2 Catchability Analysis

Catchability analysis has been used to tune input F to VPA using
commercial catch and effort data. The same principle can be
applied to survey indices. The ratio R(y)/N(y) is calculated for
each year where:

1]

R(y)
and N(y)

survey index for yth year class
VPA estimate of the same year class

]

This ratio can be interpreted as catchability Q(y). An average
value of the Q(y)s for each year 1is then obtained using a
Cleveland weighted mean, where the years farther back in time
receive grogressively lower weight. Thus, the mean value of @
(i.e., Q) 1is a value reflecting recent Q(y)s. The required
recruitment estimate is then calculated from:

A
N(t) = R(t)/Q
where t is the year for which the year class is being estimated.

The method is implemented on the ICES IBM microcomputer and will
give a separate estimate of N(t) for each survey. The Working
Group decided to combine these estimates by a weighted mean using
the weighting factors described in Annex Section 5.

3 Shepherd Method

Shepherd's method is briefly outlined in Section 5.3 of. the
report of the Working Group on Methods of Fish Stock Assessments
(Anon., 1986) and was made available to the Group in the form of
Program RCRTINX implemented on an Apricot microcomputer. The
method consists of calculating a log-log regression of survey
index vs VPA, with VPA as the independent variate. For each
survey, a predicted recruitment value and its associated variance
can be calculated. The predicted values can then be combined by
taking a weighted average, where the weights are the inverse of
the variances of the individual estimates.
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4 Cook Method

A working paper by Cook (1987) was presented to the Working Group
describing a multiplicative model for the analysis of survey
indices. The method consists of fitting the model:

r (£,y) = a(f) + P(y) 1)
where r(f,y) = log recruitment index for survey f in year y
a(f) = log catchability of survey f
P(y) = log population of fish in year y
The model treats VPA as a survey subject to a(VPA) = O. This

normalization allows the estimate P(t) in the last data year to
be an estimate of recruitment scaled to the VPA.

The model 1is implemented on the ICES ND 500 computer as Program
INDEXO5. The program offers various options allowing a number of
different models to be fitted accommodating non-linearity in the
relationship between survey index and the number of fish in the
sea and changes of a(f) with time. Only option 1 which fits equa-
tion 1 was used in conjunction with weighting factors described
below. Although the other options were tried, they either fitted
the data badly or gave unrealistic estimates of recruitment.

5 Weighting Factors

In its current form, Shepherd's method is self contained, since
weighting factors are an integral part of the method. Cook's
method, as implemented, offers the opportunity +to weight
residuals. Thus, more weight can be given to particular surveys
or years, but this must be specified by the user. The method, as
run by the Working Group, used Cleveland weighting (see Cook,
1987) to give less weight to historical data and hence bias the
estimates of a(f) to recent data. Additionally, the weight given
to each survey was the square root of the number of hauls in each
survey. These were chosen to reflect the precision expected from
each survey on the basis of its sample size. Very low weight was
given to the O-group indices because their precision is
uncertain. In the absence of a logical weighting for the shrimp
trawl index, it was given the same weight as the smaller surveys.
The weight given to the VPA was then the sum of the weights for
each survey in the analysis. The factors used are given in Annex
Table 1. The same weights were used for Division VIa stocks,
except that the North Sea VPA values were included as ‘“surveys"
and given the same weight as the Division VIa VPA.

6 References
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Annex Table 1 Surveys and weighting factors used for estim-
ating year-class strength by Cook's method.

Cod Haddock Whiting

Weighting
Survey factor Age 1 Age 2 Age 1 Age 2 Age 1 Age 2

IYFS 23, + + + + + +
EGFS 8.9 + + + + + +

DGFS 9.5 + + + + +

SGFS 9.5 + + + + +

FRGSF 9.5 + - - - - - ]
EGFSO 0.1 + - - - - -
DGF30 0.1 + - - - - - |







