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1 INTRODUCTION

1.1 Participants

•
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Willie Vanhee
Sorcha Wheatley

1.2 Terms of Reference

United Kingdom
France
France
France
Portugal
Ireland
United Kingdom
United Kingdom
Spain
France
France
Spain
Spain
Spain
Belgium
Ireland

•

It was decided at the 83rd Annual Science Conference (C.Res. 1995/2:13:11) that the Working Group on the
Assessment of Southern Shelf Demersal Stocks (Chairman: Dr M. Pawson, England) would mcet at ICES
Headquarters from 3-12 September 1996 to:

a) assess the status of and provide catch options for 1997 for stocks of cod, whiting, plaice and sole in Divisions
VIIe-k, and sole in Sub-area VIII;

b) provide information on the state of exploitation and, where possible, provide catch and management options
for 1997 for hake stocks in Sub-areas III, IV, VI, VII, VIII and IX and for stocks of anglerfish and megrim in
Sub-areas VII, VIII and IX;

c) provide estimates of the minimum biological acceptable level of spawning stock biomass (MBAL) for as
many stocks as possible, with an explanation of the basis on which the estimates are obtained;

d) prepare medium-term forecasts under different management scenarios, taking into account uncertainties in
data and assessments and possible stock-recruitment relationships, and indicate the associated probability of
the stocks falling or remaining below MBAL within the stated time period.

The above terms of reference are set up to provide ACFM with the information required to respond to the
requests for advice from the North-East Atlantic Fisheries Commission and the European Commission.

1.3 Overview

Last year, the Working Group encountered a major problem with the absence of the French 1994 catch and effort
statistics by Division for three major ports of Brittany. For some stocks in the Celtic Sea and Bay of Biscay, the
fleets for which eatch and effort data were missing usually had apredominant weight in the VPA tuning.
However, these data deficiencies have been remedied for both the 1994 and 1995 catch data for these ports and
the Group is no longer faced with this problem, see 1.4 below.

The Group has not re-considered the issue of the appropriateness of stock definitions as presently used for
assessments, but in view of ACFM's request to consider merging the small "stocks" of eod, whiting, plaiee and
sole in sub-area VII (ex. VIIa), some relevant information is given in section 2.3. This year, the results of
combined assessments for eod and whiting in the Western Channel (Division VIIe) with those for VIIf,g,h are
presented.



The SSß of Western Channel sole peaked at a high value in 1980 and declined steadily until 1989, since when it
has been relatively stable. Since the strong 1989 year class, only the 1994 year class has been above average, and
SSß in 1995 was just below the historieal average. Although recruitment appears to be reduced at low SSB
levels, both short-term and medium-term predictions indieate a high probability that SSß will remain above the
threshold level in the next ten years.

The SSß of Western Channel plaice has been decreasing rapidly from the high values in 1988-90 to weil below
average, as a result of increasing fishing mortalities and a succession of poor recruitments. Both SSß and
landings are, nevertheless, predicted to increase in the short-term at the current level of F. A better control of
fishing mortality would be afforded by a specific TAC for this stock which, at present, is regulated by a TAC that
combines the much larger Eastern Channel stock.

Catches and SSß of Celtic Sea cod peaked in 1989, duc to the contribution of the very strong 1986 year class,
and have subsequently remained below average. Although there have been three above average years year classes
since 1990, these have been rapidly fished out at the current high level of fishing mortality and SSß is predicted
to decline further. A reduction in fishing mortalities on Celtic Sea cod and whiting, which are taken in the same
fishery and which now include data for VIIe, is required to maintain SSßs and catch rates above their average
levels.

The good 1990, 1991 and 1992 year classes of Celtic Sea whiting resulted in an increase of catches and SSß in
the last three years. Fishing mortality has declined steadily since 1983, though poor 1993 and 1994 year classes
will result in a decrease of SSß in 1996-1997 to the average level.

Fishing mortality on Celtic Sea sole steadily increased from 1972 to 1990, decreased for two years, and then
increased again. SSß has been gradually decreasing to a low value in 1991 (about half the level in the 1970s)
then temporarily increased due to the outstanding 1989 year class. Recent recruitments are around average, and
SSßs predicted to decrease again in 1997-1998 to an historie low.

The SSß of Celtic Sea plaice has declined since the peak value in 1988 to below average in 1993-1995, but
remains above the historie low level. Fishing mortality has fluctuated around the mean for the time series.
Recruitment was high between 1982 and 1986, but subsequent year classes have tended to be below average.
SSß is predicted to remain just below the mean level in 1996-1998 under status quo F. Plaice is taken in mixed
fisheries and as by-catch by trawlers targeting sole: management measures should be considered accordingly.

Additional data on cod, whiting, sole and piaice in Divisions VIIb,c,h-k have been made available, which by
themselves are still insufficient for assessment purposes. Estimates of Fand Fmax have been made using catch
curve and the Thompson Bell method (Ricker, 1975). The results, and information on growth rates, are provided
for comparison with those for assessed stocks in VIa, VIIa and VIIf,g,h, which might help ACFM to decide
whether an attempt should be made to include data for VIIb,c and/or VIIj,k in combined assessments.

•

Landings, fishing mortality and recruitment for the northern stock of hake have remained relatively stable over
the time series, though SSß has declined consistently since its peak in 1987. Three recent above-average year •
classes are predicted 10 enable SSß 10 increase in 1997-1998 tojust below its average level.

The landings and SSß of anglerfish (LophillS piscatorills) in Sub-areas VII and VIII decreased sleadily [rom
1985 to 1992, but have increased to 1995. Fishing mortality has decreased since 1990, and was at the series mean
level in 1994 and 1995. Recent good year classes are predicted to lead to increased SSß in the short term.

The landings and SSß of L budegassa in Sub-areas VII and VIII have decreased steadily since 1989, though
both showed a small recovery in 1995. Recent recruitment has been below average, and SSß is expected to
remain stable in the short term at the current level of F.

Fishing mortalily on megrim in Sub-areas VII and VIII reached a peak in 1991, and has since fallen below the
mean. SSB has been sleadily increasing since the low value in 1990 and is predicted to continue in the short term
at the current level of F. A large proportion of the catch is discarded, and undersized fish make a large fraction of
the landings.
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The stock of sole in the Bay of Biscay has supported a continuous increase in fishing mortality since 1980,
because the exploitation pattern has been improving in the same time and recruitment was stable. However, the
four most recent year classes are below average and, at current levels of F, SSB is expected to decrease in the
short-term to the historic lowest level.

The state of the southern stock of hake continues to be a matter of concern. Landings have declined almost
continuously since 1983 and, following a sharp decline between 1984 and 1986, SSB has remained at a low level,
reaching a new minimum in 1995. Recruitment also tended to decrease until 1992, with a slight improvement in
1992 and 1993. Fishing mortality has to be reduced considerably in order to rebuild SSB.

Age-based assessments of the anglerfish (Lophius piseatorius and L budegassa) in Divisions VIlIc and IXa have
again failed this year and, given the problems with ageing of these fish, a different modelling approach should be
considered. The TACs agreed for these stocks have consistently been beyond actual landings, but this may be
largely due to the pattern of quota aIloeation.

Catches of LepidorllOmbus boseii, the most abundant of the two species of megrim in Divisions VIlIc and IXa,
have been decreasing since 1989, but stabilised in 1993-1994. Recruitment has been decreasing and the 1993
year class recruited in 1994 is exceptionally weak. In the last three years, SSD has been low and is predicted to
remain at that level under current levels of F.

The landings and SSD of LepidorllOmbus whiffiagonis from Divisions VIlIc and IXa have declined consistently
since 1990, and recent poor recruitments are associated with a very low level of SSD. Fishing mortality on this
species and L boscii were higher in 1995 than over the majority of the time series, and though the SSD of L
boscii has not declined so far, the 1993 year class of both species was very weak. The TACs which apply to both
species of megrim combined have been far above actual catch possibilities.

Key results of the assessment are summarised in Table 1.3.1.

1.4 Data Deficiencies

Data for 1995 were prepared as far as possible in advance of the meeting, and all revisions to data are discussed
in the separate stock sections. The ability of the Group, and in consequence of ACFM, to make assessments and
provide advice remains difficult for several stocks. The problem of 1994 data being unavailable for three French
ports has now been resolved, and most of the logbooks for 1994 and 1995 have been entered in the French data
base. However, as some vessels are not constrained to fiIl logbooks, they appear in the data base with
« unknown» fishing gear and fishing time = « 1 ». When sold at auction, the landings for those boats are
registered as being from the fishing area adjacent to the port. In the past, this information was coIlected by mean
of interview with fishing skippers, but this is no longer possible because of the lack of manpower. However, one
can assume that all vessels fishing in Divisions VI or VII are completing logbooks, and the problem is mostly
restricted to small boats fishing in Division VIlI. The consequence is that the effort is underestimated in Division
VIlI and the corresponding tuning fleet data are biased. It is also difficult to estimate production per Fishery Unit.

Another problem is that apart of the landings is sold directly to the customers and does not appear in the fisheries
statistical data base. This practice is in constant progression and it is hard to estimate the quantities involved.

A further cause für cüncern is the absence of biological sampling data for landings which are made in a second
country, and which are not transported in total to a market in the vesscls' country of origin, so that the sampling
may be biased. This applies particularly to catches by French vessels landing into Britain. It is not always
possible to find appropriate length distributions or ALKs with which to estimate the age compositions of these
calches. A proposal to the EU 10 fund and set up a sampling programme for this purpose is being considered.

A working document is available which explains the revisions to the Southern hake catch data.

Sampling levels by country and stock are summarised in Table 1.4.1.

3



1.5 Methodology and Software

1.5.1 Standard assessment

The stocks within the remit of this Working Group are tabulated in Table 1.5.1, along with the type of assessment
carried out and an indieation of whether this renects a change to previous practices.

XSA has been the only method used for VPA tuning in all final assessments, using the version implemented in
IFAP. The procedures used to screen the data and to select the tuning options were described in detail in the 1994
meeting report (Anon. 1995/Assess:6) and are not repeated here. Wherever possible, assessments have been
carried out using the tuning options chosen last year, but where there are obvious weaknesses in fitting models,
other options have been cxplored. These are discussed in the text. Overall, thc timc taken at thc meeting to
finalise assessments is being reduced each year, duc to good prcparation of data and preliminary assessments in
advance of thc meeting. This has enabled morc timc to bc dcvoied to making medium-term predictions and
consideration of MBAL for each stock, as requested by ACFl\1.

Treatment with catchability proportional to stock size

In some instances, thc Group has been less restrictive regarding the rangc of ages for whieh catchability might bc
dependent on abundance. Previously, this was confined to thc first agc in thc data, provided it could bc based on
reliable data. Thc criteria considered this )'ear werc thc valuc of thc t-statistics, thc improvement of thc standard
errors, the consistency of survivors estimates and whether therc was a significant improvement in thc
retrospectivc pattern. Treatment with catchability (q) proportional to stock sizc was generally avoided when thc
CPDE series werc too short or lacked contrast, except wherc thc data elearly indicated its usc.

Tuning period and weighting

The question of whether adopting un-weighted ("nat") IO-year tuning rather than thc tri-cubic tapered weighting
over a longer timc period (thus effectively down-weighting thc earliest years' data) was explored for all stocks.
Thc consequences of this, and thc rcasons for accepting thc weighting procedurc adopted in thc final XSA run for
each stock, arc discussed in thc relcvant sections. Generally, a tapered weighting was retained wherc therc werc
doubts about thc reliability of early data or knowledgc that exploitation patterns are likely to havc changed during
thc last 10 years (c.g., Biscay sole, VIIf,g,h whiting). Otherwisc, 10 years un-tapered tuning was used. Thc usc of
a shorter serics of neet data will introducc changes to the VPA estimates for the years prior to thc tuning period.
Minimum and maximum spawning stock biomass and recruitment estimates, used in comparisons with the
estimates for thc current year, may differ from thosc presented in earlier reports.

Replacement of recruits in predictions

As last year, thc decision on whether to replace the XSA estimate of survivors of recruits in thc assessment year 
and thc samc year elasses in thc current year - was based on how well tuning neets appeared to contributc to this
estimate, backed up by information on relativc abundancc of these year elasses from catch at agc data in landings •
and any surveys not used in tuning. If replacement by an averagc valuc was indicated, thc geometrie mean (GM)
of thc timc series was used wherc agc data werc based on actual ageing, and there was no obvious trend or
changc in the level of recruitment through thc series. In other eases, in partieular wherc length-slicing techniques
or a common ALK had been used over several early years, a GM value for more recent years was used.

Status quo F

One problem identified by the Group· and eommented upon at thc November 1995 ACTht meeting - is related to
thc definition of status quo and to the standard practice of scaling the recent exploitation pattern to the mean F in
the terminal year. In asense, the sealing procedurc is equivalent to treating the final estimate as exact, and would
have had the effect of propagating any error into thc prediction, whereas a straight average of recent Fs might
have smoothed the error out. Where, however, the fishing mortality on a stock has consistently increased or
decreased over recent years, if status quo is defined as a mean F valuc, thc short-term advice based on status quo
predictions renects an exploitation level which may be considerably different from that in the last year of the

assessment. In addition, the resilience of a status qua F forecast is reduced by the use of average F, because the
link with the estimate of population numbers is weakened. Thc Group decided, therefore, to continue with its past
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practice of using the mean exploitation pattern over the three last assessment years, scaled to the F of the final
year, when this value was considered to be weil estimated.

Proportion of annual mortality when calculating spawning stock biomass

ACFM noted that there was inconsistency between stocks in the proportion of 1\1 and F used to calculate
spawning stock biomass at spawning time in last year's predictions. This year the SSB calculations for all stocks
are at 1st January (proportion of F & 1\1 =0).

1.5.2 Risk analJses and medium·term simulations

The contribution of different sources of uncertainty to the variance of predicted SSB and yield was estimated
where possible by means of sensitivity analysis. Thc sensitivity analysis programme dcveloped by Cook (1993)
gives estimates of the proportion of the total variance of predicted SSB and catch contributed by different inputs.
Table 1.5.2 gives a description of the abbrcviated variable names on the Figures which show thc rcsults of
sensitivity analyses for each stock.

•
Medium-term predictions were carried out for all stocks for which there was a full analytical assessment. As these
stocks were assessed using XSA, the program WGMTERM (Reeves and Cook, 1994) was used. This program
reads the output data from thc final XSA run and produces a standard ICES style age-structured forecast for a
chosen number of years ahead (10 years for all stocks in this report), assuming stochastic recruitment and
uncertainty in the initial population sizes. The standard errors of the XSA survivors estimates were input,
although the 1996 ICES Comprehensive Fishery Evaluation Working Group (Anon. 1996/Assess:20) recognized
that these are likely to over-estimate the precision of the assessment. Where possible, a fitted stock-recruitment
model was used to generate annual recruitment residuals for the stochastic projection, otherwise, boot-strap
estimates of recruits using the residuals from the long-term geometric mean recruitment were used.

For each F multiplier or catch constraint chosen, the 5th, 25th, 50th, 75th and 95th percentiles of SSB,
recruitrnent, overall Fand yield for each fleet were plotted. The probability of SSB faIIing below a threshold SSB
level in the medium term was estimated for each management option investigated.

For one stock (megrim in VII and VIII) an alternative analysis using the Monte-Carlo method (Mesnil, 1993 after
Restrepo etal., 1992) was also provided. The technique was described in the 1994 report (Anon. 1995/Assess:6).
It considers error on natural mortality, catches at age and on CPUE data. Replicates of the tuning procedure,
yield per recruit analysis, short and medium term predictions of landings and SSB with a choice of options for
recruitment and level of F are completed with random perturbation of the data. Frequency distributions of the
assessments results are obtained for analysis. The method has the advantage of extending the simulation
backward in time. The recent improvement of the computer hardware has reduced the time needed for
computation (15 min. on a Pentium 90 laptop for 500 simulations). However, an improvcment could be made to
the software so that the output files include the percentiles of the landings, SSB and recruitment values. The

• sorting process using a spreadsheet is very time-consuming.

1.6 Safe Biological Limits

The Working Group was asked by ACFM to estimate the minimum biologically acceptable level of spawning
stock biomass (MBAL) for as many stocks as possible. As discussed by the Comprehensive Working Group
(Anon 1996/Assess:20), responsible harvesting of a stock in accordance with international agreements would
imply that the long-term fishing mortality should have only a small probability of exceeding a level which is the
lowest of Fmed, Fmax, or FMSY. In the time available at the present Working Group meeting, it was not possible to
carry out a fuH analysis of stock and recruitment (S-R) rclationships. For this reason Fl\ISY could not be evaluated.
Instead, the Group examined the S-R estimates for each stock for indications of reduced recruitment levels at low
SSB that could indicate MBAL. All S-R estimates were inspected for recent trends in stock and recruitment
which might indicate a shift in productivity of the stock, or provide evidence of systematic mis-reporting. For
those stocks where there is clear evidence of a level of SSB below which recruitment tends to be reduced, an
appropriatc threshold level is indicated in the text. For other stocks, a wide range of recruitment variation was
apparent at SSB levels near the lowest recorded. In these cases, the lowest recorded SSB was generally taken as a
reference level for evaluating management options. There is understandable concern over the setting of an
absolute level of MBAL, given the possible re-scaling of absolute stock estimates following changes in
assessment practices. To assist ACFM, equilibrium SSB levels corresponding to fishing mortality reference
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points - Fhigh, Fmed, Fm.", FO.1 or F95 - are given for each stock, and a comment made on their relevance to the S-R
pattern.

For those stocks for which it is not possible to suggest an appropriate SSB threshold level, the Group continued
its practice of evaluating the current status of a stock by reference to the following questions:

a) Is there any evidence from stock and recruitment estimates that the number of recruits is diminished at the
lowest levels of spawning biomass that have been observed in the historie series?

b) Is the spawning stock currently at the lowest level in the time series?

c) Does SSB show a declining trend that, taken with available evidence on recruitment, might indicate that the
historie lowest level will be reached in 1996 or 1997?

d) What level of F in 1996 would be needed to reduce the spawning biomass to an historieally low level in
1997? In some eases this question was disregarded due to the depleted state of the stock.

1.7 Software

Where appropriate, the probability that SSB will fall or remain below the threshold level, or the historie lowest
value, was investigated for a range of fishing mortality multipliers for both the short-term and medium-term.

1.7.1 Medium-term projections •
Medium-term projection were run for all stocks for which an assessment was carried out. The Group agreed that
a Monte Carlo approach similar to the methodology described in Mcsnil (1993) would be the most appropriate,
espccially with regard to coneerns about length to agc conversion for many of the stocks and the consequent
errors introduced to catch numbers at age. This approach was taken for one stock. However, since there has been
no ACFM suggested standard software and because of the short time available to the Group for gaining
experience with the software, the prograrns WGTERM and WGFRAN3 were to be uscd as a last resort.

The following points were noted concerning these programs:

a) The instructions for the running of the programs (Reeves and Cook 1994) were not sufficiently clear to all of
the Group members. The Group was heavily reliant on members with experience of the programs gained at
other Working Groups, for guidance as to the selection of input options and parameter values.

b) Difficulties were encountered due to the lack of a clear indication as to when the DOS based programs had
finished, with some users wasting time by thinking that the prograrns were "crashing" or "hanging".

e) The program used to create the plot files for the sensitivity analysis appears to run correctly but does not •
overwTite previous versions of the output files. It was established that these have to be deleted from the
directory before a run.

d) Discrepancies were noted between the sensitivity probability percentiles for SSB and yield and those of the
medium-term projections in the corresponding years. These were assumed to be due to the assumptions about
variability made for the input parameters but with no advice available, the Group were not able to resolve this
at the meeting.

e) The program INSENS.EXE used for creating the input data to both the sensitivity and medium-term analyses
does not calculate the stock weight for the plus group correctly for some stocks. In the time available, no clear
pattern could be established as to the underlying cause. Example data sets illustrating the problem are Celtie
Sea Plaice and Sole.

f) No explanation is provided for the large variation between the percentiles for recruitment in the first year of
the medium-term projections and later bootstrapped years or how to avoidlaccount for this. For several stocks
the high values of recruitment generated, create pulses of biomass that pass through the time series.
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g} There are no guidelines as to the output format required by ACFM or how to interpret the results and
therefore highlight problems to ACFM.

The Working Group askslbegs/suggests that if medium-term projections are to be included in the report regularly
ACFM give guidance on the use of the programs, the output required by, and its interpretation in a revised
version ofthe "Blue pages".

1.7.2 IFAP

The Group appreciates that several changes in IFAP suggested in its previous reports have been implemented,
notably the automatic plotting of stock-recruitment figures and the calculation of SSBIR at Fmed , etc.

However, the Group's work would be facilitated if the production of standard graphs was made more automatie,
notably regarding:

the plots of log-catchability rcsiduals by fleets from XSA (requested by ACFM);

the multi-fleet yield-per-recruit and forecasts for landings and discards, including computation of Fo.1> Fmax

and the corresponding yield and SSB.

In addition to difficulties for setting up the corresponding graphs, performing retrospective analyses in the system
remains tedious.

1.8 Hardware

The Group welcomes the initiative by ICES to assign dedicated staff to help with the smooth running of this
meeting and a rapid preparation of its report. It must be emphasised, however, that meetings of this size, with a
large number of people carrying out stock assessments (14 individuals each with 1 or more stocks), require more
networked PCs for IFAP use. Bottlenecks would also help to be minimised if a further two standalone laser
printers were available. This situation will be exacerbated if future meetings of assessment working groups are to
overlap due to re-scheduling, see below.

1.9 Timing of Meetings

ICES has asked working groups for comments on the timing of meetings, in order to try to avoid the July-August
holiday period and have as many reports as possible ready by the annual scientific meeting. Last year, this Group
explained in its report why it was necessary to aHow a fuH 10 days for carrying out its single stock assessments,
provided that sufficient time was available before the meeting for stock co-ordinators to receive (and chase up)
data and make preliminary assessments. Bearing this in mind, and that it is neeessary to avoid the period when
the Northern Shelf Demersal Working Group meets (several common members), the Group agreed that the
meeting date remains essentiaHy the same as this year, though it could be held in June if a change was necessary.
Whatever changes are decided, it must be noted that members of the Group arrange their calendar of aetivities 
research surveys, data processing and holidays - around meetings, and there will inevitably be severe disruption
in the first year with a new meeting date. Judging by the good attendance at the present meeting and the exceHent
state of preparedness of aH the assessments at its start, a move from the present dates should only be considered
as a last resort.
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Table 1.3.1
- - SOUTHERN SHELF DEMERSAL WORKING GROUP :

Summary of stock assessments and catch predictions

1996

00

ASSESSMENT RECRUITMENT LONGTERM STATUS QUO PREDICTION

STOCK 1995 Year-class AM Fmed Fmax AM 1996 1997 1998 COMMENTS
BASIS LAND'GS F SSB 1993 1994 1995 1996 Rec 55B LAND'S SSB LAND'S SSB SSB

CODVlle · Included wrth Vllf.g.h

WHITINGVlle Included with Vllf.g.h

SOLEVlie XSA 0.7 0.25 32 2.7 48 40· 4.0· 4.3 0.27 0.33 3.5 0.7 2.9 0.7 3.1 3.2 SSB stoble (B5%AM)

PLAICE Vlle XSA 1.0 0.68 1.7 3.7 38 5.0· 5.0· 5.5 0.58 0.30 2.5 1.0 1.5 1.1 1.5 1.7 SSB Increasing but low

COD Vlle,f,g,h XSA 10.0 0.82 7.8 7.8 4.5 2.9· 2.9· 4.9 0.79 0.29 11.3 10.3 118 86 11.0 8.7 Period 1988-95 only.

WHITING Vlle,l,Q,h XSA 16.6 0.86 31.0 28.4 11.5 42.1· 42.1· 434 1.14 0.37 22.0 11.0 18.4 8.6 16.9 18.6 SSB decreaslng

SOLE VIIf,g XSA 1.2 0.51 2.9 35 4.7 4.9· 49· 5.0 0.32 0.25 3.8 1.0 2.6 0.9 2.4 2.3 ISSB decreose 10 min

PLAICE VlIl,g XSA 1.0 0.59 2.0 5.5 46 5.2· 5.2 • 5.8 0.61 0.28 2.2 1.3 2.1 1.3 2.1 20 SSB stoble jb ave.

CODVllb,c · 0.7 No ossessment

WHITINGVllb,c · 2.2 No ossessment

SOLEVllb,c · 0.1 No ossessment

PLAICE Vllb,c · 0.3 No ossessment

CODVllj·k · n/o No ossessment

WHITINGVIIJ·k · n/o No ossessment

SOLE Vllh·k · n/o No ossessment

PLAICE Vllh·k - n/o No ossessment

HAKE North +d XSA 56.2 0.24 146.8 392.9 269.4 482.8 333.7 • 344.6 0.22 0.09 185.0 62.3 160.2 65.5 169.3 173.6 Y. SSB increosing

L PISC.North XSA 18.4 0.32 43.7 45.3 34.3 19.9 • 19.9 • 24.7 0.47 0.12 44.9 23.5 53.6 27.3 66.8 80.2 Y. SSB increosing

L BUDE North XSA 6.6 0.18 35.3 16.1 15.0 18.1 • 18.1 • 17.8 0.12 0.13 45.5 6.8 35.5 7.0 35.7 35.5 SSB stoble ot low level

MEGRIMNorth XSA 15.5 0.25 90.4 433.6 267.0 # 267.0 # 267.0 # 275.4 0.34 0.18 77.8 16.9 97.3 19.1 104.0 105.3 Y, SSB increosing

SOLEVllfa,b XSA 6.2 0.64 13.1 21.7 38.3 46.1 # 46.1 # 49.1 0.59 0.17 13.0 5.5 9.7 4.7 8.7 8.9 ISSB decreose nr min.

HAKE Soulh XSA 11.8 0.30 15.7 115.9 45.0 692 93.4 • 91.2 0.21 0.15 30.4 13.4 166 12.4 17.2 17.6 ISSB nr. min.

L PISC, Soulh · 1.8 Assessment rejected

L BUDE. Soulh · 1.8 Assessmenl rejected

M. WHIFF. Soulh XSA 0.2 0.54 0.5 0.2 5.2 3.1 # 3.1 # 7.3 0.40 0.19 1.5 0.2 0.5 0.2 0.5 0.5 ISSB decreose 10 min

M. BOSCII Soulh XSA 1.7 0.46 40 6.4 31.6 23.4 # 23.4 # 32.1 0.35 037 4.9 1.9 4.1 1.6 3.4 3.4 SSB decreosing

Notes:
jb ave Just below average Recruitment : XSA values unless annotated :
landings In kt. Assumed GM
n/a not available due to lack of officiallandings data by Division + RCT3 estimate
+d Discords included in assessment (but landings only given here) # GM over recent period
AM recruitment is for the full time series, except where XSA recruitments have been replaced. Recruits In millions
Fmax estimates are based on landings only. Stocks with discord estimates have the discord Fcomponent added in to give total F.

•
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Table 1.4.1

•
Biological sampling levels by stock and country. Number offish measured and aged from landings in 1995.

Cod Whiting Plaice Sole

Vllb,c Vlle Vllf-k Vllb,c Vlle Vllf-k Vllb,c Vlle VIIf-k Vllb,c Vlle Vllf-k Vllla,b

Belgium No.lengths 1280 3000
No. ages 250 710

England No.lengths 2489 7751 14299 5630 13468 6489
and Wales No. ages 393 4 1898 713 1353 877

France No.lengths 3540 8796 15616
No. ages 1260 1542 923

Portugal No.lengths

No. ages

Republic of No.lengths 1504 2643 4644 8797 4276 3367 2457 466
Ireland No. ages 412 991 404 1423 243 609 200 153

Scotland No.lengths
No. ages

Spain No.lengths

No. ages

Total international
landings (thousands) 388 591 47141 6652.4 3868 532201 989 2161 5541 1 138 1997 6319 28337

IDivision VIIh eateh numbers data included twice.
.,~ . 2Sampling data used by Working Group but numbers not known.

3Includes pise. and budo
4Includes whif. and bose.

,,_. 5Includes VIIId.

E:IACFM\WGSSDSY7IT·I·4·I.DOC 23/(~JlY6
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Table 1.4.1 (continued)

Angler (pise.) Angler (bud.) Megrim (whif.) Megrim (bose.)

Vllb-k & Vllla,b Ville & IXa Vllb-k & Vllla,b Ville & IXa Vllb-k & Vllla,b Ville & IXa Vllb-k & Vllla,b Ville & IXa

Belgium NO.lengths

No. ages

England No.lengths 2 2 2- . -
and Wales No. ages

Franee No.lengths 17202 6496 14620
No.ages 1340 617 1567

Portugal No.lengths 966 278
No. ages

Republie of No.lengths 2411 3 3 101204-
Ireland No.ages 03 3 13364-

Seotland No.lengths

No. ages

Spain No.lengths 13448 4239 10789 4246 17338 5682 2525 17630
No. ages 1294 651 1004

Total international

landings (thousands) 10079 876 6156 1583 69252 1801 17278

continued

E:\ACFMIWGSSDS97\T·I-4-I.DOC 23/09/96 •



Table 1.4.1 (continued)

•

--

Hake

IVa+VI & VII & Vllla,b Vllic & IXa

Belgium No.lengths
No. ages

England No.lengths
and Wales No. ages

France No.lengths 28771
No. ages 1326

Portugal No.lengths 114435
No. ages

Republic of No.lengths 3327
Ireland No. ages 100

Scotland No.lengths
No. ages

Spain No.lengths 78988 79112
No. ages

Total international
landings (thousands) 161039 36091

E:IACFM\WGSSDS971T·!·4·I.DOC 23109196



Table 1.5.1 Summary of past and current practices for stock assessment.

Stock
CodVlle

WhitingVlle

SoleVlie

Plaice Vlle

Cod Vllf,g,h

Whiting Vllf,g,h

Sole Vllf,g

Plaice Vllf,g

Cod Vllb,c and j,k

Whiting Vllb,c and j,k

Sole Vllb,c and j,k

Plaice Vllb,c and j,k

Northern hake

Angler-piscatorius VII, Vllla-b

Angler-budegassa VII, Vllla-b

Megrim-whiffiagonis VII, Vllla-b

Megrim-boscii VII, Vllla-b

Sole VIII

Southern hake

Angler-piscatorius Villc, IXa

Angler-budegassa Villc, IXa

Megrim-whiffiagonis Villc. IXa

Megrim-boscii Vlllc,IXa

1995 Working Group
No assessment

No assessment

XSA, standard predictions .

XSA, standard predictions

XSA, standard predictions

XSA. standard predictions

XSA, standard predictions

XSA, standard predictions

No assessment

No assessment

No assessment

No assessment

No assessment-data problems (+discards)

XSA, standard predictions

XSA, standard predictions

XSA, standard predictions

No assessment

XSA, short and medium-term predictions

(Monte carlo procedure)

XSA, standard predictions

No assessmnt-VPA unreliable

No assessmnt-VPA unreliable

No assessmnt-VPA unreliable

XSA, standard predictions

1996 Working Group
Included in Vllf,g,h assessment

Included in Vllf,g,h assessment

XSA, short and medium-term predictions

XSA, short and medium-term predictions

XSA. short and medium-term predictions

XSA, short and medium-term predictions

XSA, short and medium-term predictions

XSA. short and medium-term predictions

No assessment

No assessment

No assessment

No assessment

XSA, short and medium-term predictions

XSA, short and medium-term predictions

XSA, short and medium-term predictions

XSA. short and medium-term predictions

XSA, short and medium-term predictions

XSA, short and medium-term predictions

XSA, short and medium-term predictions

No assessmnt-VPA unreliable

No assessmnt-VPA unreliable

XSA, short and medium-term predictions

XSA, short and medium-term predictions

•

g:\acfm\wgssds\report96\sect2\TAB_151.XLS
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Table 1.5.2

NI

WSI

WHI

WDI

MI

MTl

sHI

sDI

K95

• HF95

R96

•

Sensitivity analysis - key to variable names, numerals apply to age groups or, where relevant, years.

population number at age 1 in 1996

stock weights at age 1 in prediction

catch weights (landings) at age 1 in prediction

catch weights (discards) at age 1 in prediction

natural mortality at age I

proportion mature at age 1

selectivity (human consumption fleets) at age I

selectivity (discards) at age 1

year effect on natural mortality in prediction

year effect on (landings and discards) fishing mortality in 1995

recruitment in 1996

E:\ACFM\WGSSDS97\T·l·5·2.DOC 23/W196
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2 GENERAL ASPECTS

2.1 Nominal Landings

It is recalled that seveml stocks assessed by the Group are managed by means of TACs that apply to areas other
than those corresponding to individual stocks, notably in Sub-Area VII, or to a combination of species in the
cases of anglerfish and megrim. As a consequence, the official landings provided to ICES by statistical offices
are oflimited relevance for the assessments when they are reported by TAC areas. Therefore, aH official figures
by species and area have been grouped under this general section and are given in Tables 2.1.1-7. The figures
actually used by the Working Group will be given in the relevant section for each stock.

2.2 Fisheries

This Section has been updated from that presented last year, but it should be noted that a fuH, semi-quantitative
description of European fisheries is given in the "Lassen" report (Lassen, 1996). In the Divisions VII b,c,e-k and
VIIIa,b,d, 14 metiers have been identified by the ICES Working Group on Fishery Units in Sub-areas VII and
VIII (Anon. 1991/Assess:24).

2.2.1 English, ßelgium and Freneh fisheries in the western English ehannel (Dh"ision Vlle)

Main metiers

There are seven main metiers which exploit important demersal fish stocks in the Channel.

Otter trawling accounts for a wide range of target species in season - anglerfish, gurnard, mys, cod, whiting,
plaice, sole and lemon sole - and involves boats from France, England, Belgium and the Channel Islands. Mesh
sizes in these fisheries are determined by the need to avoid losses of small fish of slow growing species or those
with a ready market.

Beam trawling is also important for boats from the 3 former nations, the most important target species being sole,
anglerfish and plaice. There is cUITently very little discarding of sole, which determines the mesh size used in the
nets, though undersized plaice, megrim. lemon sole, turbot and brill are taken.

Longlining has been replaced by fixed netting in many parts of the Channel, where several metiers use specific
net gears and mesh sizes depending on target species, the most important being with gill nets and trammel nets
for sole, cod, ling, pollack, hake, plaice and bass. Where gadoids (and hake) are targeted by fixed nets it is
usually the case that mesh sizes tend to be larger than these used in towed gears, which results in a much better
exploitation pattern.

Many boats from France and England join a few Channel Islands vessels using scallop dredges, which take a
valuable by-catch of sole and anglerfish.

Juvenile gadoids are not found in such readily identifiable nursery areas as are the more important flatfish
species. They tend to be more widely distributed and mixed with adult fish, except at spawning time when the
adults often congregate in persistent localised areas.

The numbers and fishing power characteristics for 1995 of UK (E+W) vessels working in fishery units in
Division VIIe and the Ccltic Sea are given in Table 2.2.1.

2.2.2 Fisheries to the north and west of Ireland and in the Celtic Sea and ßay of Biseay (Dh'isions VIa,
Vlb,c, Vllf-k and VIlla,b,d)

In the Celtic Sea, there are four main metiers accounting for 90 % of the total 1991 catch in this area as follows
(Anon. 19911Assess:24):

benthic trawling (metier 4) with 45 000 tons (in this total are 11 300 tons of hake, 10 000 tons of anglerfish
and 12000 tons of megrim);

demersal trawling (metier 5) with a total of 29 000 tons consisting mainly of whiting and cod;
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Nephrops trawling (metier 8) with 9 400 tons mainly of Nephrops, hake, anglerfish, and megrim;

the long line fishery for hake (metier I) which takes 9 000 tons mostly hake.

In the Bay of Biscay, there is a total of 6 metiers of which 3 dominate the total catch of 42 000 tons for demersal
and benthic species:

benthic trawling (metier 14) with 12000 tons represented mainly by hake (7 000 tons) and anglerfish (4 000
tons);

Nephrops fishery (metier 9) with 10 000 tons mostly constituted of Nephrops (6 000 tons) and hake (3 000
tons);

inshore trawlers (metier 10) with 10 000 tons mostly constituted of hake (7 000 tons) and sole.

The northern stock of hake represents the major component of the fisheries of Divisions VIIe-k and VIIIa,b,d
though there is particular concern over the catches of undersized fish in northern Biscay (VIIIa,b) and poor
enforcement of mesh size and MLS there (Anon. 1994). This is particularly important for metier 14 (benthic
trawling in deep and medium water) and in metier 9 (Nephrops trawling in shallow and medium depth), where
the catch of undersized hake can reach 50--60% (Anon. 1991/Assess:24).

Thc whitc anglerfish (LophillS piscatorills) occurs across thc total area of Divisions VIIe-k and VlIIa.b,d and
is a valuable part of the landings of the two main metiers exploiting it; benthic trawling in medium to deep
water in the Celtic Sca (metier 4) and benthic trawling in deep to medium depth in the Bay of Biseay (metier
14). Dlack angler (L. blldegassa) is also an important part of the landings of the two meticrs identified for the
white angler. Due to this species low selectivity, and the low survival of discards, catches of small fish are
difficult to eradicatc bccause the juveniles are living on thc same grounds as the adults.

Megrim (LepidorilOmbus whiffiagonis) is important in the catches of metiers 4, 14, and 8 (Nephrops
trawlers). Thc major concern for this species is the high Icvel of discarding of fish under MLS of 25 cm
(Celtic Sea) and 20 cm (Bay of Biscay) (Charuau and Biseau, 1989).

Whiting and cod are mainly caught by demersal trawling in shallow to medium water of thc Celtic Sea (VIIfg,
metier 5). Discards of undersized whiting (MSL = 23 cm) could be important in some ycars (Charuau and
Biseau, 1989), though there has been an increase in the number of Frcnch boats using a larger mesh size (80
mm min.) in recent years. Discards of cod occur for only a short period duc to the speed of growth of the
specics up to the MSL (30 cm) at 1 year old.

Sole are the main contributors to the catch in metier 13 (fixed nets) and inshore trawlers (metier 10) in the Bay of
Biscay (lCES Divisions VIIIa,b,d). However, there is significant discarding of sole (MLS =24 cm) by inshore
trawlers (metier 10) and shrimp trawlers (minimum mcsh sizc of 20 mm) in thc estuaries of main rivers of Bay of
Biscay (Anon. 1991/Assess:24), which has not been well estimated in recent years among trawlers.

2.2.2.1 French fleet

General trends in French effort and mean characteristics of vessels are given in Table 2.2.2. for Sub-areas VII
and VIII respectively with a distinction between trawlers and other gear.

The first set of data shows the total number of vessels which have fished at least once each year in a particular
area. Thc second set gives the number of vessels present in the fishery for more than 10% of their fishing time. In
both cases, fishing effort and the relevant mean vessel characteiistics are shown.

It should bc noted that each vessel could be counted several times if it fishes in several areas and/or uses several
gears.

The last set of data gives the characteristics of the mean vessel in the fishery (Le. the average of individual
characteristics of a vesse! wcighted by the time spcnt fishing in the fishery). These figures provide the best
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estimates of fishing intensity in a fishery, despite the fact that the total number of vessels cannot be estimated
precisely.

In Sub-area VII (VIIa and VIId excluded), the fishing effort reached arecord high level in 1990-1992 and has
been declining since then to a level similar to what it was in 1988. In Sub-area VIII, the fishing effort of trawlers
increased over the period 1986-1992 and has decreased since then (though the decrease in recent years may be
due to a misrecording of the activity of the inshorc fleets). As reported in previous years, the total number of
vesseIs has been decreasing sincc 1990, especially in the Bay of Biscay, mostly due to l\tAGP-induced cuts.

Figurc 2.2.1 shows the fishing effort by metier, using a procedure based on thresholds applied to the proportions
of different target species in the catch (Anon. 1994/Assess:3). It should be noted that effort in the Western
Approaches for anglerfish and megrim (benthic target) has decreased sharply (-31 %) since 1990 to a lowest level
in 1994, but is reported to havc increased slightly in 1995 because the fishery is aware of the availability of
(smalI) anglerfish.

Thc effort devoted to gadoids reached arecord high level in 1989, which was related to the abundance of cod and
whiting, and has remained stable at a lower level (-27% compared to the period 1989-1991) with a slight
decreasing trend in recent years. However, thc effort dcvoted to Nephrops has increased steadily during thc same
period (+60%) and has slightly decreased sincc 1992. This is mostly due to thc decrease of trips directed to both
Nephrops and benthic species, whilc those directed to both Nephrops and Gadoids has increased. It should be
noted that effort directed to Nephrops only (Le. without any other target species reaching the thresholds) accounts
for about one third of thc total Nephrops effort (nearly 50% for trips directed to both Nephrops and benthic
species).

In the Bay of Biscay, fishing effort directed to Nephrops reached a peak in 1992 and has declined since then.
Figures for thc last two years should be treated with caution duc to thc misrecording problem mentioned above.
Furthermore, for some years, trends in this area mayaIso reflect the fluctuation of thc number of ports covered by
thc national statistical system.

Tablc 2.2.3 shows the average characteristics of vessels for each metier (weighted by thc fishing time for each
metier). In the Western Approaches, the averagc 'Gadoids trawler' has the highest values of enginc power (492
kW in 1995) and of length (25m), although these mean values have decreased sincc 1987 (-16% and -15%
respectively). Thc engine power of the mean 'Benthic trawler' has rcmained stable over the whole period at thc
lower level of 419 kW, but the mean length has slightly decreased (21.7m in 1995), while both mean power and
length of 'Nephrops' vessels have steadily increased to reach thc values of 360kW and 20m in 1995. The
'Gadoid fleet' is mostly composed of vessels about 11 years old but, sincc thc oldest vessels targeting gadoids
werc sold or decommissioned in recent years, the mean agc of thc remaining vessels has decreased.

Benthic vessels are the most new overall but, sincc 1992, the proportion of recently built vessels has decreased
(mean agc of 6.5 years in 1991,9.6 years in 1995). The 'Nephrops trawlers' have remained relatively stable in
agc over thc \"hole period (between 8 and 9 years old), indicating a steady rate of replacement, except in 1995
(10.6).

Vessels in thc Bay of Biscay are generally smaller (14-16 m), older (14-15 years old) and less powerful (220
290kW) than thosc in thc Western Approaches, with no clear trends.

2.2.2.2 Spanish fleets

Spanish vessels can be assigned to four Fishery Units as defined by the ICES Working Group on Fisheries Units
in Sub-areas VII and VIII (Anon. 1991/Assess:24):

•

•

Unit 1
Unit4 '
Unit 12
Unit 14

Longlines in medium-deep waters, in Sub-area VII
, Non-Nephrops trawl in medium-deep waters, in Sub-area VII

Longlines in medium-deep waters in Sub-area VIII
Non-Nephrops trawl in medium-deep waters, in Sub-area VIII

The number of Spanish vessels by fishery unit is difficult to estimate with precision: many vessels change fishing
area within a year, in order to comply with the official licenscs allocated for one or another Sub-area, and, in
some cases, gear changes also occur over the years. The sum of the number of vcssels in the fishery units may
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therefore often be higher than the actual number of vessels, because some of them may have bcen counted scveral
times if they fished in scveral fishery units, even if only for a very short period. For this reason, thc total numbcr
of "operative" Spanish vessels may appear to be more than the figure of 300, which is the fixed number of
Spanish nominal vessels ("base list") allowed to fish in the Sub-areas VI, VII (except in the "Irish Box") and
Divisions VIlla,b,d, since the accession of Spain to the ECIUE, in 1986. Only 150 ofthese vessels are licensed to
fish simultaneously, according to the following rates in the different sea areas: 23 vessels in Division Vb and
Sub-area VI, 70 in Sub-area VII and 57 in Divisions VIlla,b,d.

The Spanish fleets in the northern demersal fisheries are composed of trawlers and longliners. The duration of
their trips varies considerably, depending mainly on the fishing area, but also on the gear and the base port. The
usual trip duration of some ships working in Sub-area VI (about 21 days, of them 7 or 8 for travel) has changed
(about 7 days), because they have began to land the catches in the northern ports and to transport them by trucks
to the own base ports. Some longliners working in Divisions VIlla,b,d change target species in the last part of the
year from hake to species of deeper waters. Mean trip duration in Divisions VIlla,b,d is about 5-7 days for
trawlers and 12 days for long liners (of which 1-3 days are spent steaming to and from the fishing grounds) and
about 17 days in Sub-area VII (4-6 days for travel).

Since 1986, more than 40 vessels have been destroyed and only a very few vessels have been launchedl
constructed to replace them.

Trawl fleet

Traditionally, the bottom trawl fleet is composed of vessels that fish individually ("bacas" and "bous") and those
that fish in pairs ("parejas"). In 1994, the proportion of each of these three trawl fleet component was: 86% of
"bacas", 10% of "bous" and 4% of "parejas". The target species for trawlers are hake, megrim, anglerfish and, at
a lesser level, Nephrops.

The main differences between "bacas" and "bous" is the higher net mouth in the "bous", which fish in deeper
waters and nearer to the edge of the shelf, and are more focused and restricted, fishing for hake. The mean over
alliength, engine power and tonnage tend to be larger in the "bous".

The use of tradilional bottom pair trawlers (usually composed of two old "bacas") has disappeared in recent
years, but the relative importance of the new fleet of bottom pair trawlers working in Divisions VIlla,b,d from the
Basque Country ports is increasing (one pair in 1993 to 8 pairs in 1995). These vessels achieve a high vertical
aperture in the net mouth and they are very emcient for thcir target species (hake). In 1993 bottom pair trawl hake
landings represented about 4% of the hake total landings from Divisions VIlla,b,d in the Basque Country ports,
increasing to almost 45% of total hake landings in 1995. From preliminary on board sampling of this fleet indicales
that no hake discards are produced and the majority of the landings are composed of medium size hake (~ 27 cm
length) (Lucio, pers. com.). The origin of these pair trawlers in 1995 was: old "bacas" trawlers (10), old "bous"
trawlers (4) and only 2 ships of new construction after decommissioning old ships. The fishing effort of the new pair
trawlers is not comparable wilh that of the traditional pair trawlers.

Effort data related to the ports which are most representative of fleets operating in Sub-area VII, Divisions VIIIa,b,d
and Division VIIIc are usually employed to tune the VPAs for demersal stocks. The evolution ofthe fishing effort of
Spanish trawler fleets is presented in Table 2.2.4. In 1995, these fleets represented more than 80% of total Spanish
trawl vessels fishing in Sub-area VII, about 20% of trawlers in Divisions VIIIa,b,d and approximately 90% of
trawlers in Division VIllc. In general, the effort of trawlers ("bous" and "bacas") fishing in Sub-Areas VI, VII and
Divisions VIIIa,b,d show a constant decrease, which is consistent v.ith the reduction in the number of boals. In
relation to the inshore trawl fleets in Division VIIIc, despile the variation between the ports, overall effort appears to
have decreased since 199 I.

Longline fleet

This fleet targets hake and has three components: the typical offshore fleet that always fishes in Divisions
VIlla,b,d or in Sub-areas VI and VII; an inshore fleet that usually fishes in Spanish coastal waters of Division
VIllc, but temporarily operates in Divisions VIlla,b,d; the artisanal fleet that works in the Spanish waters of
Division VIIIb.
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The "typical offshore" longliner vessels are larger and more powerful (HP); they are registered in the "300 base
list" and can fish in Sub-area VII or Divisions VIlIa,b,d. The trip duration varies between 12 and 21 days (4-8
days are required to travel) depending on the location of the fishing area. Some longliners working in Divisions
VIIIa,b,d have changed target species in the last part of the year from hake to deepwater species.

The "temporary offshore" longliner fleet is composed of vesscls that may differ in number and identity between
years. They are smaller in engine power, tonnage and length-over-all, and are restricted to fish in Divisions
VIIIa,b,d. The trip duration in the fishing area is shorter, about 7 days.

In addition, a number of inshore longline (artisanal) vessels fish all year in the Spanish coastal waters of Division
VIIIb. These vessels are characterised by their smaller dimensions and by the short duration of their trips (always
less than one day).

Last year's Working Group gave a description of the 'total' operative long-line Spanish fleet (Anon.
1996/Assess:5).

2.2.2.3 Irish fleets

Since the Irish fleet was described in the Gulland Report (Gulland, 1989), there has been a substantial increase in
the polyvalent nature (multi-purpose vessels; periodically switching gears, areas of operation and target species)
of the lrish fleet. The demersal fleet has been defined (Lassen, 1996) in relation to one group of vessels which
can be clearly identified as fishing with a specific gear, the beam trawl, and a large polyvalent fleet partitioned •
into vessels of less than 15 m, 15-20 m and greater than 20 m overalllength. Vessels under 15 m make up the
bulk of this fleet (71 %).

The beam trawl fleet is the smallest segment, with 7 vessels engaged in beam trawling for several years. Most of
the fishing activity is in VIIg, where the target species are sole, plaice, angler and megrim, and in VIIa for sole.

It is very difficult to break down the polyvalent fleet into exclusive segments in terms of target species, gear types
or areas of operation, due to its dynamic nature. One approach has been to define the segments based on the total
length of vessels. This gives three broad categories:

lnshore artisanal, which contains 873 vessels of less than 15 m total length, engaged in potting, dredging,
fixed netting and trawling for mostly non-TAC species, but including cod, whiting and haddock in waters
close to the Irish shore. .

There are 216 inshore multi-purpose vessels in the length range 15 to 20 m engaged in demersal and pelagic
trawling and using fixed gears for cod, haddock, whiting, plaice, sole, hake, megrim, angler and some non
TAC species in inshore and sometimes offshore waters.

Some 132 offshore multi-purpose vessels greater than 20 m totallength are engaged in demersal and pelagic
trawling, beam trawling and using fixed lines and nets to take the same range of species as above, plus cod in •
Division IIa, deep water species and tuna in season.

The Irish fleet operating in Divisions VIIb,c targets hake, angler, megrim, cod, whiting, plaice and sole. Fishing
in Divisions VIIb,c is carried out mainly in inshore waters (west of the Aran Islands), though the seasonal
Nephrops fishery is located in the Porcupine Bank area. The main fishing gear used is otter trawl with twin rig
trawl and gillnetting forming less important modes of fishing. Fishing activity by the lrish fleet in Divisions
VIIj,k and Via is similar to that in VIIb,c. However, seining is used to a small extent by the Irish fleet in both
VIIj,k and Via. The Irish fleet activity in Divisions VIIg is similar, using the same gear (otter trawl) and mainly
targets cod, whiting and Nephrops, with whiting, plaice and sole forming an important by-catch. There is a small
Irish fleet of bearn trawlers operating in this Division but their contribution to totallandings of flatfish is smalI.
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2.2.3 Fisheries in southern Bay of ßiscay and off Spain and Portugal (Divisions VlIIc and IXa)

2.2.3.1 Spanish fleets

This resurne of the Spanish fleets involved in eatehing mainly hake in Divisions VlIIc and IXa is taken from the
report of the Southem Hake Task Force (SHTF) held in Lisbon, Portugal, in Oetober 1994 (Anon. 1994). The
fleets are mainly eomposed of trawlers, fixed nettcrs, longliners and purse seincrs. The duration of their trips is
usually less than one day. A summary of the main eharaeteristies of the vessels involved in demersal fisheries was
given in last year's Working Group report.

Trawl fleet

The trawl fleet in Divisions VIIIc and northem part of Division IXa (southem Galieia) is eomposed of bottom
trawlers ("bacas") and pair bottom trawlers, catching demersal fish in the shelf area down to a depth of 500 m.
The number of trawlers has decreased since the early 1980s.

Hake was the main target species of trawlers in the 1970s. but has deelined to about 6% of total wcight landed in
recent years, though it is still the main species by value (about 23%).

A numerous fleet of bottom trawlers is present in the southem part of Division IXa (Gulf of Cadiz). These vessels
are smaller than the trawlers of the northem part of Divisions IXa and VlIIc and they sometimes fish in Northem
Afriean waters.

Fixed nets

In Division VIIIc and the northem part of Division IXa (southem Galieia), there are three kinds of fixed nets,
distinguished by mesh size and height of panels: "betas" (60 mm mesh size), "volantas" (90 mm) and "rascos"
(280 mm). The vesscls using these gears are currently subject to a restricted entry system.

The fleet using "betas" is composed of 249 small boats that operate in shallow waters elose to the eoast and
alternate their activity with other types of artisanal gears. Hake represents only 9% of the totallandings.

Gillnetters with "volantas" (129 boats) are directed at hake on the shelf. Gillnetters using "rascos" (181 boats)
target anglerfish and fish on the shelf edge.

In the southem part of Division IXa (Gulf of Cadiz), 13 "volantas" vessels are directed at hake.

Longlines fleet

This fleet is eomposed of 687 boats and operates mainly in Division VlIIc, either on the shelf or on the shelf
edge. The most important species in weight landed by this fleet is mackerel (48%), although hake is the seeond
most important species in weight (18%), it is first in value (54%).

2.2.3.2 Portuguese fleets

The Portuguese fishery for demersal species in Division IXa involves trawl fleet and polyvalent fleet.

Trawl fleet

Between 1991 and 1995, the total number of Portuguese trawlers catehing demersal fish decreased from 148
units to 114. In 1995, there were 2 units between 5 and 15 m, 32 between 15 and 24 m, and 80 larger vessels.
The average values of their GRT and engine power were: 22 GRT and 110 Kw; 78 GRT and 311 Kw; and 158
GRT and 551 Kw, respectively. This fleet eomprises two components, one fishing for demersal fish and another
fishing for crustaceans. .

The demersal fleet operatcs along the whole coast of Portugal throughout the year. Their engine power ranges
from 88 to 1140 kw (mean value of 153 kw), with a mean length-over-all of around 31 m and a mean age of 24
years. This fleet uses a minimum of 40 mm mesh size. The average fish catch composition of this fleet shows that
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in recent years horse-mackerel and hake are the most important species, representing 39% and 3.2% of the total
catch in weight, respectively.

The Portuguese crustacean trawl fleet started to operate in 1983 with 35 trawlers, fishing with a 55 mm mesh size
in deep waters (200-750 m), mainly off the Southwest and South eoast. The average number operating in the
period 1989-1995 was 37, with an average engine power of 409 kw (240-510 kw) and overall length of 24 m.
Part of the fleet originates from sardine purse seiners that were transformed to trawlers. The most important fish
species in weight landed are anglerfish and hake, their average (1989-1993) cateh composition being 13.4% and
10.4%, respectively.

Updated data for the total effort (fish plus crustacean trawlers), measured in fishing hours, indicate that the 1994
estimate was the lowest observed during the period 1988-1994, representing around 75% of the highest levels
recorded in 1988 and 1993.

Polyvalent fleet

This fleet has two components, one operating in coastal waters and the other in offshore waters, and uses several
types of gears during the year. The smaller vessels are not required to complete logbooks and it is difficult to
identify the catch taken by each gear. On the South coast some boats fishing with gillnets operate in deep waters
(up to 750 m). Since the 1980s, longlines have become less common in Portuguese waters.

The total number of boats in the polyvalent fleet decreased from 11467 units in 1991 to 9172 units in 1995 (in
the ratio approx. I: 10 offshore to inshore). In 1995, 3407 units had an overall length of less than 5 m (mean GRT •
0.9 and engine power 4 Kw), 5483 units were between 5 and 15 m (mean GRT 3.2 and engine power 18.3 Kw),
234 units were between 15 and 24 m (mean GRT 38.5 and engine power 171 Kw), and 48 larger units (mean
GRT 126 and engine power 408 Kw).

The landings from this fleet are composed of a variety of species, with hake (11 %), anglerfish, pouting and
octopus being the most important in economic terms, while megrim contribute only 0.1 %.

2.3 Considerations of Combining Stock Units for Assessmcnt Purposcs

In principle, the definition of a "biological" stock appropriate for assessment purposes is that it is that part of a
species' population for which parameters describing the vital processes (natural mortality, growth and
reproduction, recruitment, migrations, etc.) are recognised to be relatively homogeneous. However, when a stock
is also viewed as a management unit, it may be sufficient that it responds in an homogeneous manner to
exploitation and to regulatory measures.

In 1995, ACFM requested that this Group considers the validity of merging some of the small "stocks" in sub
area VII. An examination of the available information (Anon. 1996/Assess:5) did not allow any firm decisions,
but it was agreed that an attempt should be made to add VIIe data for whiting and cod to their respective
assessments in Divisions VIIf,g,h. The results of a preliminary examination of separate assessments for cod in
VIIe and VIIf,g,h indicated that there are sufficient similarities in fishing mortality and recruitment patterns for a
combined assessment of cod in VIIe,f,g,h to be attempted. The results are presented in Section 4.1.

There are few length data, and no age data, for whiting in VIIe, though annual landings are available for the
Division. These data have been incorporated in an XSA run based on the final VIIf,g,h whiting assessment, to see
if there is any deterioration in its reliability. Essentially, this is JUS! a scaling exercise. The results are presented in
Section 4.2.

Since 1993, length and age data have been collected for cod, whiting, plaice, and sole in Divisions VIIb,c,j,k, and
though this is an insufficiently long time series to permit analytical assessments to be carried out for these stocks,
estimates have been made ofthe level ofmortality (using catch curves) and Fmax (Thompson Bell approach). Data
are also available on weight at age, and these allow comparisons with information on growth and exploitation
characteristics of assesscd stocks in neighbouring regions; Lc. VIa, VIIa and VIIf,g. Thc rcsults, prcsented in
Section 4.5, may provide a basis for deciding whether to use data for VIIb,c or VIIj,k in one of these
assessments.
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Table 2.1.1 Nomina11andings of COD as reported to ICES (tonnes).

French Statistics as Officially Reported for 1989-1995

eOD VIIb,c,d,e,f,g-k

Country 1989' 1990' 1991* 1992' 1993' 1994" 1995"

France l 27,342 16,366 8,807 10,373 12,058 11,497 13,524

"Preliminary. Ilnc1udes VIII, IX, X, COPACE (EC).

COD VIIb,c

Country 1988 1989 1990 1991 1992 1993 1994 1995

France 591 -------------See top table-------------

Gennany, Fed. Rep.

Ireland 388 915 795 612 507 357 289 282

• Norway 2 9 29 11 39 +" 7" 3"

UK (England & Wales)l 23 7 12 33 62 17 29 25

UK (Scotland)\ 5 34 300 177 148 73 93 66

Total 1,009

"Preliminary. 11989-1993 revised.

COD VIIe

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 12 19 6 6 2 5 1 12

Denmark + + 5 1 11 2

France 1,758 -------------See top tab1e-------------

UK (England & Wales)2 850 727 610 408 365 274 309 348

UK (Scotland)2 1 2

• Total 2,620

"Preliminary. IIncludes VIId. 21989-1993 revised.

COD VIIr

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 440 662 550 262 122 250 281 258

France 2,255 -------------See top table-------------

Ireland 155 73 69

UK (England & Wales)\ 278 311 403 357 384 353 308 300

UK (Scotland)\ + +
Total 2,973

"Preliminary. \1989-1994 revised.

E:\ACFM\WGSSDS97\T·2·I·l.DOC 23/(1}196
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Country

Belgium')

Denmark')

1988

COD VIIg

1989 1990 1991 1992 1993 1994 1995

France

Ireland

Norway")

UK (England & Wales)1

UK (N. Ireland)1

UK (Scotland)l

Total

7,500 -------------See top table-------------

725 387 221 115 130 390 822 322

73 70 155 157 189 174 114 110

12

14 4 9 3 4

8,310

, ·Preliminary. ')See table Cod VIIg-k. 11989-1993 revised. N. Ireland incIuded with England & Wales.

COD VIIg-k

Country 1988 1989 1990 1991 1992 1993 1994 1995 •Belgium 102 229 86 51 81 136 115 129

Denmark + +
France 9,460 -------------See top table--------------

Ireland 1,593 1,244 1,285 1,528 1,002 825 1,472 1,467

Norway 13 20

UK (England & Wales)l 177 197 347 345 467 327 313 397

UK (N. Ireland)1 12

UK (Scotiand)1 2 141 24 22 7 10 8

Total 11,346

·Preliminary. 11989-1994 revised. N. Ireland incIuded with England & Wales.

E:IACFMIWGSSDS97\T·2·1·l.DOC 23/09196
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Table 2.1.2 Nominallandings ofWHITING as reported to ICES (tonnes).

•

WHITING VIIb,c,d,e,f,g-k

Country 1989' 1990' 1991' 1992' 1993' 1994' 1995'

France 19,771 19,348 10,006 15,526 13,697 18,614 18,081

·Preliminary.

WHITING VIIb,c

Country 1988 1989 1990 1991 1992 1993 1994 1995

France 113 -------------See top table------------

Germany, Fed. Rep. +

Ireland 922 1,199 770 540 730 826 1,042 1,894

UK (England & Wales)! 12 2 2 14 14 23 18 24

UK (N. Ireland)! +

UK (Scotland)1 + 32 36 80 155 147 117 71

Total 1,047

·Preliminary. 11989-1993 revised. N. Ireland included with England & Wales.

WIßTING VIIe

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 4 3 4 2 1 2 2 3

Denmark + + +1 +

France 1,439 -------------See top table-------------

UK (England & Wales)2 1,183 923 1,393 1,452 931 1,240 1,028 1,058

UK (Scotland)2 + 6

Total 2,626

·Preliminary. 'Includes VlId. 21989-1992 revised.

Country

Belgium

France

Ireland

UK (England & Wales)'

UK (Scotland)'

Total

'Preliminary. 11989-1992 revised.

WHITING VIIf

1988 1989 1990 1991 1992 1993 1994 1995

136 253 246 259 63 68 176 150

1,579 -------------See top table-------------

110 75 100

174 239 278 308 150 172 225 217

+ + 1

1,889

E;\ACFM\WGSSDS97\T·2-1-2.DOC 23/rfJ196
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Country 1988

WIßTING VIIg

1989 1990 1991 1992 1993 1994 1995

Belgium')

Denmark')

France

Germany, Fed. Rep.')

Ireland

UK (England & Wales)1

UK (N. Ireland)\

UK (Scotland)

Total

7,152 -------------See top table-------------

14

265 168 350 260 320 653 1,344 884

147 48 114 160 144 153 94 135

19

+ 20 12 22 10

7,583

·Preliminary. ')See table Whiting VIIg-k. 11989-1993 revised. N. Ireland included with England & Wales.

WIßTING VIIg-k

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 19 39 67 43 47 75 50 52

Denmark +
France 7,929 -------------See top table-------------

Germany, Fed. Rep. + 14

Ireland 2,036 1,651 1,654 1,328 1,775 3,630 5,053 6,077

UK (England & Wales)1 256 164 158 263 312 364 371 528

UK (N. lreland)l 19

UK (Scotland) 1 332 32 20 34 16 23

Total 10,260

·Preliminary. 11989-1993 revised. N. Ireland included with England & Wales. 2Revised.
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Table 2.1.3 Nominallandings of PLAICE as reported to ICES (tonnes).

PLAICE VIIb,c

Country 1988 1989 1990 1991 1992 1993 1994 1995

France 9 1 11 9 3
.

5 2 4

Ireland 157 159 130 179 180 191 200 239

UK (England & Wales) 2 11 21 + 6 2 1

UK (Scotland) + 13 901 3 3 21
3 1

Total 168

·Preliminary. 1Revised.

PLAICE VIIe

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 90 89 82 57 25 56 10 13

Denmark + 2 + +1

France 584 3,7131
' 4,7391

' 4,0821' 419' 2,5981
' 3,0441

' 2,6101
'

UK (England & Wales)2 1,654 1,708 1,885 1,323 1,102 1,078 996 855

UK (Scotland)2 14 24

Total 2,328

.
Preliminary. IIncludes VIId. 21989-1993 revised.

PLAICE vnr
Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 372 440 493 584 125 198 153 111

France 142 1,0891
' 76i' 4441

' 118
.

3701' 3281
" 2841

"

Ireland 2

UK (England & Wales) 516 381 4102 3262 2212 219 194 211

• UK (Scotland)
2 2 3 6 1

Total 1,030

·Preliminary. IIncludes VIIg. 2Revised.

E:\ACFM\WGSSDS97\T-2-1-3 DOC 16/09/96
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PLAICE VIIg

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgiumaj

Denmark') +
France 579 l- I- I- 386- \- l- I-

Ireland 226 180 160 155 180 87 82 70
~

90 81 73UK (England & Walest 113 87 66 71 57

UK (N. Ireland/

UK (Scotland) + 2 3 2

Total 919

-Preliminary. ')See table Plaice VIIg-k. lIncIuded in VIIf. 21989-1992 revised. N. Ireland incIuded with England
& Wales.

PLAICE VIIg-k

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 245 403 301 252 246 344 197 235 •Denmark -+ + + + +
France 714 2291

- 7i- 1731
- 902- 841

- 461
- 501

-

Ireland 595 634 498 633 657 470 353 391

UK (England & Wales) 546 1633 1753 3533 3453 289 315 355

UK (N. Ireland)3

UK (Scotland) 2 + 83 10 6

Total 2,102

-Preliminary. IReported as VIIh,j,k. 2Reported as VIIh,j. 3Revised. N. Ireland incIuded with England & Wales.

•

EIACFM\WGSSDS911T-2-1-3.DOC 16/09196
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Table 2.1.4 Landings ofSOLE as reported to ICES (tonnes).

SOLE VIIb,c

Country 1988 1989 1990 1991 1992 1993 1994 1995

France 2 5 2
.

2 2+

Ireland 34 38 41 46 43 59 60

UK (England & Wales) 1 +1 +

UK (Scotland) +1 + +1 +

Total 37

"Preliminary. IRevised.

SOLE VIIe

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 67 69 41 35 41 59 33 21

Denmark +

France 98 112" 81" 325" 267" 220" 261" 283"

Netherlands 6

UK (England & Wales») 784 610 632 477 457 479 546 562

UK (Scotland)1 9 18

Total 949

"Preliminary. 11989-1993 revised.

SOLE VIIr

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 451 431 363 624 231 258 281 330

France 11 8i" 1301" 801" 11 " 102)- 120
1* 801

-• Ireland 2

UK (England & Wales) 284 154 2732 3372 245 223 200 224

UK (Scotland) 2 4 8 8

Total 746

"Preliminary. IIncludes VIIg. 2Revised.

E:IACFMlWGSSDS97\T·2·I-4DOC 16/09/96
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SOLE VIIg

Country 1988 1989 1990 1991 1992 1993 1994 1995

\ Belgiumai

France 99 l- I- I- 130- I- l- I-

Ireland 72 18 40 32 45 49 37 20

UK (England & Wales) 33 49 80 652 80 62 64 70

UK (N. Ireland)2 +

UK (Scotland) + +2 2 3
, Total 204

\ -P r . a)See table Sole VIlg-k. Jlncluded in VIIf. 2Revised. N. Ireland included with England & Wales.re 1mmary.

SOLE VIIg-k

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 254 252 353 358 312 317 338 433

France 152 841
- 661

- 551
- 432- 491* 41

1* 50[- •Ireland 254 224 306 338 300 286 221 263

UK (England & Wales) 199 226 224 2993 2953 271 236 262

UK (N. Irelandi +

UK (Scotland) +3 43 8 2

Total 859

*Preliminary. IReported as VIlh,j,k. 2Reported as VIlh,j. 3Revised. N. Ireland included with England & Wales.

SOLE VIII

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 135 311 301 389 440 400 466 546

France 4,309 5,471 1* 5,231 1* 4,3151* 5,9191* 5,62zl- 6,4131* 5,258[*

Portugal 7 8 5 3 •Spain + 22 22 13

UK (England & Wales) +

Total 4,451

-Preliminary. IReported as VIlla,b.
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Table 2.1.5 Nominallandings ofHAKE as reported to ICES (tonnes).

HAKE lIla

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 5 3 13 15 15 5 4 2

Denmark 576 952 1,584 1,623 1,546 1,188 780 536

Germany, Fed. Rep. 1 +
Netherlands

Norway 60 56 113 115 154 121" 58" 30

Sweden 38 50 98 103 141 162 121 32

Total 680 1,061 1,808 1,856 1,856 1,477 963 600

"Preliminary.

HAKEIVa

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium + + + + 1 1 1 2

Denmark 232 245 336 343 322 478 237 96

Faroe Islands 6 4" 11

France 380 5851
" 7481

" 1341
" 109" 151 1" 7i" 81 1

Germany, Fed. Rep. 30 29 9 19 28 70 51 66

Netherlands + 8 4 18 4 + +
Norway 202 269 420 505 442 459" 241 " 178

Swedenal 33 24 41 138 60 38 30 15

UK (England & Wales)2 67 2 7 8 16 5 3 5

UK (N. Ireland)2 3

• UK (Scotland)2 353 191 237 365 417 460 316 288

Total 1,300

"Preliminary. allncludes IVb 1988-1993. IIncludes IIa(EC) and IVb,c. 21989-1994 Revised. N. Ireland included
with England and Wales.

E:IACFM\WGSSDS97\T·2·)·SDOC 16/09/96
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HAKEIVb

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 32 25 78 115 116 69 55 32

Denmark 7901 8602 9343 1,3744 1,500 1,512 1,1115 854
a)" a)" a)" 12" a)" a)" a)

France

Germany, Fed. Rep. 8 5 13 11 22 48 28 35

Netherlands 149 117 89 81 162 135 74 75

Norway 2 2 2 8 2 " 4" 4+

Swedena
) 19 8

UK (England & Wales)6 18 16 17 27 49 30 33 16

UK (N. Ireland)6

UK (Scotland)6 34 31 29 53 37 21 27 12

Total 1,034

"Preliminary. a)Included in IVa 1988-1993. IIncludes 12 t reported as Sub-area IV. 2Includes 4 t reported as Sub-area
IV. 3Includes 11 t reported as Sub-area IV. 4Includes 7 t reported as Sub-area IV. 5Includes 3 t reported as Sub-area
IV.
61989-1994 Revised. N. Ireland included with England and Wales.

HAKE IVc

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 6 5 1 2 1 2 1 1

Denmark 1 1 "+ + + + + +

France I" I" I" 1* I" I"

Germany, Fed. Rep. + +

Netherlands 4 2 2

UK (England & Wales) 2 +2 4 +

UK (Scotland) 2
+ + +

Total 12

"Preliminary. IIncluded in IVa. 2Revised •

EIACFM\WGSSDS971T-2-I-S.DOC 16/09/96
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HAKE VIa

Country 1988 1989 1990 1991 1992 1993 1994 1995
.

BeIgium 2 2 + 1 + +
Denmark + + + + + 1 + 1

France 1,909 9,41i" 6,5391
" 3,1621

" 1,197" 3,261·" 2,500·" 2,431·

Germany, Fed. Rep. 2 2 + + + 1 +
Ireland 265 730 207 151 241 251 244 350

NetherIands 14 3

Norway 5 1 " 1"+ + + + +
Spain 1,340 840 647 1,217

UK (England & WaIes)2 1,169 492 257 659 627 642 508 419

UK (N. IreIand/ 83

UK (ScotIand)2 1,329 1,493 1,559 1,841 1,454 1,393 1,079 1,167

Total 6,104

e "Preliminary. IlncIudes Vb(EC), Vlb and VII. 21989-1994 Revised. N. Ireland incIuded with England and Wales.

HAKE VIb

Country 1988 1989 1990 1991 1992 1993 1994 1995
.

France
IX 1* IX IX IX

Ireland 115 76 102 +
Norway 1 " "+ + +
Spain 1,336 930 1,029 749

UK (England & WaIes)2 75 8 15 3 7 38 22 40

UK (N. Irelandl

UK (Scotlandl 5 6 13 16 8 19 25 18

Total 1,416

"Preliminary. IlncIuded in VIa. 21989-1994 Revised. N. Ireland incIuded with England and Wales.

• HAKE VIIa

Country 1988 1989 1990 1991 1992 1993 1994 1995
.

Belgium 17 19 16 6 10 7 5 3

France 187 I" I" ." 61 " I" I"

Ireland 237 321 106 85 122 242 225 116

UK (England & WaIes)2 186 1,244 1,466 1,121 816 768 542 482

UK (IsIe of Man) 2 63 73 113 63 7 25

UK (N. Ireland/ 523

UK (ScotIand/ 202 183 107 67 54 54 52 19

Total 1,354

"Preliminary. IIncIuded in VIa. 21989-1994 revised. N. Ireland incIuded with England and Wales. 3Revised.

EIACFM\WGSSDS97\T·2·)·SDOC 16/09/96
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HAKE VIIb,c

Country 1988 1989 1990 1991 1992 1993 1994 1995

478 I" I" I" " I" I"France 69

Germany, Fed. Rep. 5

Ireland 128 89 219 133 196 424 250 215

Netherlands 7 4

Norway + + +
Spain 4,033 901 450 843

UK (England & Wales)2 859 189 145 221 589 486 373 304

UK (N. Ireland/ 2

UK (Scotland)2 8 21 34 51 125 172 142 96

Total 5,508

"Preliminary. IIncluded in VIa. 21989-1994 revised. N. Ireland included with England and Wales.

HAKE VIId

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 26 1 1 2 3 1 2 1

Denmark "+ +
France 4 I" I" I" 4" ," I"

UK (England & Wales) 2 3 3 3 1 5 3

UK (Scotland) + + +
Total 32

"Preliminary. IIncluded in VIa.

HAKE VIIe

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 3 3 1 + + 1 + +
Denmark "+
France 1,185 ," ," I" 503" I" I" •Ireland 11 11 +
Spain 47

UK (England & Wales) 329 353 4492 506 293 266 253 134

UK (Scotland) 1 2 + 1

Total 1,517

"Preliminary. 'Included in VIa. 2Revised.

EIACfM\WGSSDS97\T-2-I-S DOC 16109/96
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HAKE VIIf

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 30 35 28 10 12 10 11 9

France 551 ." ." ." 296" I" ."
Ireland 26 16 30

Spain 2

UK (England & Wales) 505 5192 3052 2752 174 295 235 157

UK (Scotland) 2 2 +2 +

Total 1,086

·Preliminary. ·Inc1uded in VIa. 2Revised.

HAKE VIIg-k

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 16 29 19 8 11 13 9 10

Denmark + + +

France 3,332 •• •• I' 1,579
. ." ."

Ireland 1,331 965 1,593 1,301 1,812 1,621 1,456 1,505

Netherlands 4 15

Norway +
Spain 5,229 6,672 5,073 6,502

UK (England & Waled 2,539 1,198 1,493 2,364 2,736 2,331 2,233 2,176

UK (N. Ireland)2 +

UK (Scotland)2 3 38 180 169 302 267 199

Total 12,448

·Preliminary. IInc1uded in VIa. 21989-1994 revised. N. Ireland inc1uded with England and Wales.

--
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HAKE YIII

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 2 15 8 12 13 7 18 17

Denmark +

France 13,853 13,6781
" 12,9792

" 15,60i" 11,4264
" 8,9725

" 11,8546
" 11,6307

,
Ireland 2

\

Netherlands 28

Portugal 23 21 20 23 37 16 45 70

Spain 13,630 10,359 10,405 12,084

UK (England & Wales) 2 +8 18 +

Total 27,510

"Preliminary. 'YIIIa,b,d,e 13,663 t; YIIIc, IX, X, COPACE(EC) 151. 2YIIIa ,b,d,e 12,977 t; YIIIc, IX, X COPACE
(EC) 2 1. 3YIIIa ,b,d,e 15,591 t; YIIIc, IX, X, COPACE(EC) 16 1. 4YIIIa ,b 11,284 t, YIIIc 19 t, YIIId 119 t and

5 6YIIIe 4 1. YIIIa,b,d,e 8,957 t; YIIIc, IX, X, COPACE(EC) 15 1. YIIIa,b,d,e 11,688 t; YIIIc, IX, X,
COPACE(EC) 1661. 7YIIIa,b,d,e 11,553 t YIIIc, IX, X, COPACE(EC) 77 1. 8Revised.

HAKE IX

Country 1988 1989 1990 1991 1992 1993 1994 1995

Portugal 5,469 3,111 3,074 3,564 4,582 3,25i 2,6401 3,039

Spain 6,060 651 608 578

Total 11,529 3,762 3,682 4,142

"P~eliminary. lRevised.

E:IACFMIWGSSDS971T·2·I·S DOC 16/09/96

34



Table 2.1.6 Nominallandings of ANGLERFISH (species combined) as reported to ICES (tonnes).

ANGLER VIIa

Country 1988 1989 1990 1991 1992 1993 1994 1995

130 103 28Belgium

France

Ireland

UK (England & Wales)2

UK (lsle of Man)2

UK (N. Ireland/

UK (Scotland/

Total

52

134

417

209

9

356

42

1,219

1*

1,418

889

27

421

.*
87

560

36

443

.*
80

326

32

137

61

97*

103

444

146

65

.*
450

491

321

139

.*
385

309

22

115

177

'*
541

342

27

117

*Preliminary. ·lncIuded in VIIg-k. 21989-1993 revised. N. Ireland incIuded with England & Wales.

1989 1990 1991

ANGLER VIIb,c• Country

Faore Islands

France

1988

308 .* .* '*

1992 1993

'*

1994

.*

1995

3

'*
Germany, Fed. Rep.

Ireland

Netherlands

Norway

Spain

UK (England & Wales)2

UK (N. Ireland)2

UK (ScotIand)2

Total

173

779

331

1

13

1,605

146

255

50

127

473

2

239

137

224

686

3

1

389

416

90

467

3

559

218

87

284

331

256

53

409

258

165

19*

215

*+

264

113

*Preliminary. IlncIuded in VIIg-k. 21990-1993 revised. N. Ireland incIuded with England & Wales.

ANGLER VIId

Country 1988 1989 1990 1991 1992 1993 1994 1995

120 47 35Belgium

Denmark

France

Netherlands

UK (England & Wales)

UK (Scotland)

Total

102

63

3

49

217

'*

120

1*

76

'*

40

19

+
16*

80

2

23

.*

71

+

30

.*

49

+

33

1*

48

+

*Preliminary. 'Included in VIIg-k.

E:\ACFM\WG55D597\T·2·1-6.DOC 16109/96

35



ANGLER VIIe

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 133 189 43 4 5 12 14 40

Denmark -+ + +
France 1,879 l- I- I- 1,908- l- I- I-

Ire1and 5

UK (England & Wales) 1,786 2,1042 1,3252 639 536 601 6962 974

UK (Scotland) 2 2

Total 3,798

-Preliminary. IIncluded in VIIg-k. 2Revised.

ANGLER VIIr

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 130 268 121 39 42 100 224 235

Denmark 1 1 +
France 183 l- I- I- 155- I- l- I- •Ireland 28 36 38 12

UK (England & Wales) 461 4892 3712 3842 372 470 3512 241

UK (Scotland) 2 2

Total 775

-Preliminary. IIncluded in VIIg-k. 2Revised.

ANGLER VIIg-k

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 86 343 114 26 56 152 348 541

Denmark 15 9 7 10 2 1 1-
France 6,791 ll,445 1

- 10,9211
- 8,8181

- 5,27l" 6,9761
- 8,4551

- 9,9981
-

Germany, Fed. Rep. 40 38 25-
Ireland 1,239 948 1,897 1,748 1,972 1,104 1,291 1,314

Norway 2 1

Spain 576 1,005 824 1,103

UK (England & Wales)2 2,038 1,610 1,780 1,896 2,130 1,738 1,240 1,359

UK (N. Irelandl 1

UK (Scotland)2 3 30 75 104 101 96 110

Total 10,749

-Preliminary. 'Includes VIIa-VIIf. 21989-1993 revised. N. Ireland included with England & Wales.
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ANGLER VIII

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 12 124 28 13 10 29 95 100

France 6,274 5,4421
" 6,2681

" 4,5161
" 3,2562

" 3,2121
" 4,053 1

" 4,9751
"

Germany, Fed. Rep. 2 36"

Ireland 2

Portugal 2 + 1"

Spain 5,691 2,330 1,619 2,110

UK (England & Wales) 2 2 2 + 27

Total 11,981

·Preliminary. lExcluding VIIIe, including IX, X, COPACE(EC). 2VIIIa,b 3,151 t, VIIIc 16 t and VIIId 89 1.

ANGLER IX

Country 1988 1989 1990 1991 1992 1993 1994 1995

• Portugal 1,920 1,673 1,943 1,965 1,892 208 l 88 l 92
»

Spain 3,042 723 870 766

Total 4,962 2,396 2,813 2,731

"Preliminary. IRevised.

E:\ACFMIWGSSDS971T·2·1-6 DOC 16/09196
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Table 2.1.7 Nominallandings ofMEGRIM (species combined) as reported to leES (tonnes).

MEGRIM VIIa

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 11 13 18 4 6 3 6 13

France 39 I" I" ." 50" I" I" I"

Ireland 168 813 143 180 179 346 187 201

UK (England & Wales)2 53 27 13 18 86 71 51 44

UK (N. Ireland)2 27

UK (Scotland) 3 983 79 60 51 70 54 45

Total 301

"Preliminary. Ilncluded in VIIg-k. 21989-1993 revised. N. Ireland included with England & Wales.
3Revised.

MEGRIM VIIb,c

Country 1988 1989 1990 1991 1992 1993 1994 1995 •France 111 1* IX IR
46
. tx rx

Germany, Fed. Rep. +
Ireland 203 212 364 370 381 479 616 756

Netherlands

Spain 1,288 1,115 1,027 944

UK (England & Walesl 183 25 28 91 187 208 178 175

UK (N. Irelandl 2

UK (Scotland)2 6 37 53 39 70 70 70 56

Total 1,793

·Preliminary. Ilncluded in VIIg-k. 21989-1993 revised. N. Ireland included with England & Wales.

MEGRIM VIId

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 1 8 2 2 + + 1 1

France I" I' I' l' l' l'

Ireland 7

UK (England & Wales) 2 11 2 1 8 7

UK (Scotland) 22

Total 3

·Preliminary. Ilncluded in VIIg-k. 2Revised.

EIACFMIWGSSDS97\T-2-1-7DOC 16109196
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MEGRIM VIIe

Country 1988 1989 1990 1991 1992 1993 1994 1995

Be1gium 7 12 1 + + 1 1 1

France 303
l- I- I- 168- I- I-

Ireland 10 10 11

UK (England & Wales) 371 2882 2892 3062 220 218 3552 352

Total 681

-Preliminary. IIncluded in VIIg-k. 2Revised.

MEGRIM VIIf

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 92 108 72 15 26 14 39 45

France 104
l- I- I- 89- l- I- I-

Ireland 84 70 81

UK (England & Wales) 83 108 1192 1222 158 162 1762 163

• Total 279

-Preliminary. IIncluded in VIIg-k. 2Revised.

MEGRIM VIIg-k

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 71 148 68 16 26 25 76 152

France 3,498 4,705 1
- 4,04i- 2,6831

- 2,915- 3,1191
- 2,6561

- 2,9141
-

Ireland 1,638 1,654 1,970 1,914 2,040 1,716 1,763 2,219

Spain 2,050 2,228 2,048 2,686

UK (England & Wales)2 1,329 1,034 860 1,104 1,428 1,589 1,601 1,972

UK (N. Ireland)2 2

UK (Scotland)2 5 2 16 25 36 35 53

Total 8,593

-Preliminary. IIncludes VIIa-VIIf. 21989-1993 revised. N. Ireland included with England & Wales.

E:IACFM\WGSSDS971T.2.1·7DOC 16/09196
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MEGRIM VIII

Country 1988 1989 1990 1991 1992 1993 1994 1995

Belgium 3 33 6 1 + + 2 5

France 1,178 1,1091
" 9551

" 1,091 1
" 9052

" 7461
" ni" 1,2931

"

Ireland

Portugal 2 2 2 2 2 2"

Spain 4,060 1,298 1,170 1,395

UK (England & Wales) 1

Total 5,243

"Preliminary. IIncluding IX, X, COPACE(EC). 2VIIIa ,b 886 t, VIIIc 1 t and VIIId 18 t.

MEGRIM IX

Country 1988 1989 1990 1991 1992 1993 1994 1995

Portugal 306 410 329 226 218 181
11 51

Spain 3,506 563 497 388 •Total 3,812 973 826 614

"Preliminary. IRevised.

E.\ACFM\WGSSDSQ7\T·2-1·7DOC 16/QWQ6
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Table2.2.1 The quarterly number and mean GRT and HP of UK (E & W) vessels in ICES Divisions VIIe-k.

England + Wales: - Mean GRT and HP by Fishery Unit for 1995

Fishery No Quarter 1 Mean HP No. Quarter 2 Mean HP No. Quarter 3 Mean HP No. Quarter 4 Mean HP
unit vessels Mean vessels Mean vessels Mean vessels Mean

GRT GRT GRT GRT
11 210 773 12 210 755 11 219 770 10 223 784

2 11 39 234 14 33 243 25 16 170 20 32 185

3 123 45 276 133 52 280 115 56 294 113 60 319

4 44 231 863 52 213 846 47 231 874 53 241 902

5 176 30 235 184 31 257 170 33 250 168 34 255

6 93 89 570 96 89 556 91 89 565 90 93 588

~-
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Table 2.2.2 Trends In fishing elfort and In mean technlcal caracterlstics 01 French vessels In Sub-Areas VII and VIII

SUB AREA VII (Vlla and Vlld excluded)

TRAWLERS 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995'

Total number 01 vessels 359 340 350 387 398 396 395 380 366 348 330
Mecn tonncge (GRT) 128 128 125 115 119 121 125 129 122 122 113
Meon power (kW) 468 477 479 459 469 470 484 489 476 480 458
Mecn lenglh (m) 25 25 24 23 24 24 24 24 24 24 23
Mecnage 11 10 10 10 10 9 10 10 10 11 11
Hours fishing (00') 7288 7465 7587 7928 8818 8991 8700 9056 8788 7958 7945
Hours corrected (100h' HX 32079 34345 33755 34712 38462 39179 39212 40647 39012 35801 34154

Numbel 01 vessels (>10%) 302 304 297 320 325 324 318 309 307 293 268
Mecn tonncge (GRT) 97 102 105 106 109 101 107 117 111 114 103
Mecn power (kW) 397 420 436 439 445 424 443 471 454 464 440
Mecn Ienglh (m) 23 23 23 23 23 23 23 24 23 24 23
Mecnage 10 10 10 9 9 9 9 10 10 11 11
Hours fishing (00') 7225 7419 7539 7830 8715 8897 8624 8990 8715 7910 7882
Hours corrected (l00h'ICX 31711 34111 33524 34239 37839 38683 38844 40313 38664 35566 33831

CaraclllflsUcs 01 the overage vessel
Mecn tonnage (GRT) 116 122 113 108 109 107 110 110 107 109 99
Mecn power (kW) 440 460 445 438 436 436 451 449 444 450 430
Mean lenglh (m) 24 25 24 23 23 23 23 23 23 23 22

~ Meanage 10 10 10 9 9 9 9 9 10 10 10
N

OTHERGEARS 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995'

Total number of vessets 38 44 81 84 107 96 76 84 96 59 85
Mean tonnage (GRT) 50 53 54 58 65 73 62 70 72 77 70
Mean power (kW) 247 228 239 237 283 307 306 326 333 337 330
Mean lenglh (m) 18 17 18 18 19 19 19 20 20 20 20
Meanage 14 16 16 18 15 15 12 12 13 12 13
Hours lishlng (00') 104 143 165 170 302 278 174 217 292 106 140
Hours corrected (l00h'ICX 291 417 484 509 1507 1558 712 800 1360 402 533

Numbel 01 vessels (>10%) 21 25 43 48 63 54 38 47 49 28 33
Mean tonnage (GRT) 48 57 58 50 58 65 63 68 71 82 64
Mean power (kW) 220 235 243 208 242 271 288 320 304 301 307
Mean length (m) 17 17 18 17 18 19 19 20 20 20 19
Meanoge 16 13 15 19 18 17 13 13 17 14 15
Hours fishlng (00') 79 126 129 141 244 242 138 183 240 81 106
Hours corrected (100h'ICX 212 375 368 417 1293 1405 576 646 1183 293 391

Caractertltlcs of the overage vessel
Mean tonnage (GRT) 58 65 66 65 146 175 96 86 135 92 86
Mecn power (kW) 281 292 293 299 498 560 409 369 465 380 380
Mecn length (m) 19 19 19 18 24 26 22 21 24 21 21
Meanage 13 14 15 14 13 13 12 12 16 11 12

e:/ocfm/wgssds97/t-2-2-2.xls
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•
Table 2.2.2 (conl'd)

SUBAREAVIII

TRAWLERS 19B5 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995"

Tolal number 01 vessels N/A 998 1055 1145 1199 1313 1183 1111 1018 913 866
Mean tonnage (GRT) N/A 26 28 30 29 32 33 35 34 34 34
Mean power (kW) N/A 163 184 193 187 201 211 216 220 219 220
Mean length (m) N/A 13 13 14 14 14 14 14 14 14 14
Meanage N/A 15 14 14 14 14 14 14 15 16 16
Hours fishing (00') N/A 11053 13838 15861 16862 18679 18349 18811 16973 13108 12577
Hours corrected (1 OOh"l(X N/A 17860 21088 24196 26342 30782 31818 32658 31292 23322 22664

Number 01 vessels (>10%) N/A 896 967 1018 1082 1188 1068 1014 944 838 782
Mean tonnage (GRT) N/A 22 26 26 26 27 30 31 32 32 31
Mean power (kW) N/A 152 176 183 178 186 199 206 213 212 211
Mean length (m) N/A 12 13 13 13 13 14 14 14 14 14
Meanage N/A 16 14 15 14 14 15 15 15 16 16
Hours Ilshlng (00') N/A 10975 13760 15767 16789 18544 18220 18733 16903 13053 12497
Hours corrected (l00h"l(X N/A 17689 20940 23986 26212 30512 31481 32450 31135 23202 22491

Caraclerlsfics 01 Ihe average vessel
Mean tonnage (GRT) N/A 24 22 21 22 23 25 25 27 25 24
Mean power (kW) N/A 162 152 153 156 165 173 174 184 178 180
Mean length (m) N/A 12 12 12 12 12 12 12 13 12 12
Meanage N/A 14 13 14 13 13 13 13 14 15 15

.j:o.
I.H

OTHERGEARS 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995"

Tolal number 01 vessels N/A 1114 1342 1602 1623 1738 1615 1798 1669 1619 1554
Mean tonnage (GRT) N/A 11 10 11 12 11 11 12 12 13 13
Mean power (kW) N/A 78 76 86 88 92 93 97 100 105 110
Mean length (m) N/A 9 9 9 9 9 10 10 10 10 10
Meanage N/A 17 16 16 16 15 16 16 16 18 17
Hours fishing (00') N/A 5408 5459 7620 8284 8804 8438 9687 8826 7384 6948
Hours corrected (1 OOh"l(X N/A 5842 6231 9275 9914 11510 11785 13363 12312 10128 9938

Number 01 vessels (>10%) N/A 1010 1247 1477 1515 1658 1538 1686 1563 1525 1410
Mean tonnage (GRT) N/A 10 10 10 9 10 10 10 11 11 11
Mean power (kW) N/A 75 73 79 79 87 88 89 92 99 97
Mean length (m) N/A 9 9 9 9 9 10 9 9 9 9
Meanage N/A 17 16 16 16 15 16 16 17 18 18
Hours Ilshing (00') N/A 5348 5409 7537 8201 8757 8377 9630 8756 7343 6889
Hours corrected (100h"HX N/A 5777 6170 9164 9789 11435 11668 13269 12148 10052 9849

Caraclerlsfics 01 the average vessel
Mean tonnage (GRT) N/A 17 18 19 19 19 21 21 20 20 20
Mean power (kW) N/A 108 114 122 120 131 140 138 139 137 143
Mean length (m) N/A 11 11 11 11 11 12 11 11 11 11
Meanoge N/A 15 15 15 15 15 15 15 15 17 16
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Table2.2.3 ElTort and main characteristics or French boUom trawlers in Sub-areas VII and VIII

With distinction between the main metiers

I WESTERN APPROACHES Division VII (-Vlla-Vlld-Vlle)
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Hours fished (000) 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
Benlhic 270.5 305.2 259.7 252.9 286.9 306.9 301.8 268.4 218 196.7 222
Gadoids 112.1 143.4 177.2 252.3 285 224.4 209.2 209.9 228.5 198 189.4
Benthic+Gadoids 67.1 55.5 39.7 49.1 68.1 62.6 32.4 31.5 37.9 34.4 54.5

- Nephrops 245.3 197.2 219.4 192.9 194.6 246.8 246.6 309.6 309.7 301.7 285.9
Olhers 36 45.1 60.4 43.9 41.4 55.9 75.4 82.3 81.5 64.1 39.2

Mean Power (kW)
Benthic 398.1 414.6 417.7 412.3 417.6 419 422.3 424.6 420.7 419.5 419.2
Gadoids 546 553.7 584 576.7 568.6 554.5 551.6 539.2 513.5 522.5 491.7
Benthic+Gadoids 509.3 498.6 461.2 435.2 471 498.7 459 430.2 407 419.6 400.3
Nephrops 321 320.6 332.7 336.5 343.9 346.7 350.4 353.9 354.8 356.5 360.1
Olhers 490.1 497.9 492.2 445 460.7 434.5 485.9 587.8 559.8 639.1 657.5

Mean Length (m)

Benlhic 22.7 23.2 22.9 21.9 21.9 21.9 22.1 21.9 21.7 21.6 21.7
Gadoids 29.8 29 29.5 29.1 28.9 29 28.6 28.3 26.8 268 25.1
Benthic+Gadoids 28.8 27.4 25.5 23.4 25 26.2 23.7 21.8 21.1 21.6 21.1
Nephrops 19 19.1 19.2 19.4 19.6 19.7 19.9 20.1 20 20.1 20.1
Others 27.4 26.6 26.2 24.1 24.3 23.1 246 27 26.3 28.8 29

Mean Age (year)
Benthic 9 9 8.1 6.8 6.5 6.5 6.5 7.4 8.4 9 9.6
Gadoids 11.4 11.6 11.4 10.7 11.1 11.5 11.7 12.3 11.6 11.5 10.9

I Benthic+Gadoids 10.5 9.6 9.1 6.8 7.6 8.3 7 6.7 7.7 8.6 9.9
: Nephrops 9.4 9.5 9.3 9 8.7 8.9 9.2 8.6 9.2 9.7 10.3 •11 Dthen 11.1 10.4 9.4 9.5 8.9 8 8.7 9.2 8.3 9.4 10.6

BAY OF BISCAY Division VIII
1987 1988 1989 1990 1991 1992 1993 1994 1995

, Hours fished (000)
Benthic 257.8 205.2 229.2 251.3 259 225.6 193.2 180.4 181.4

" Nephrops 462.7 492 540.4 574.6 594.8 675.7 639.9 431.6 460.8
Olhers 4H.8 593.6 588.3 642.4 495.2 559.4 522.7 428.3 389.5

Mean Power (kW)
Benthic 305.1 302 291.8 308.3 304.1 299.9 291.1 296.3 293.5
Nephrops 212.3 211.6 196 205.7 210.1 215.6 220.6 219 226.7
Olhers 191 191.2 197.8 205.2 214.3 221.6 227.6 221.6 221.1

: Mean Length (m)
, Benlhic 17.6 17.4 16.7 17.2 17 16.9 16.7 16.8 16.7
, Nephrops 14.1 14.1 14.2 14.2 14.1 14.1 14.3 14.2 14.3
i Olhers 14 13.8 14 13.9 14.1 14.3 14.6 14.2 14.2

I
, Mean Age (year)
Benlhic 8.9 9.6 9 9.5 10.3 10.9 12.4 13.5 14.2
Nephrops 13 13.4 13.2 13.6 13.8 13.4 14 15.2 15.4
Olhers 13 13 12.8 12.5 12.6 11.9 12.4 13.2 14.2

•
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Table 2.2.4 Operative fishing effort evolution in some representative ports of the
Spanish fleets operating in Sub-area VII, Bay of Biscay (Divisions Vllla,b,d)
and Division Vlllc, as they are used in the VPA's of different southern
demersal stocks. (Effort is expressed in number of fishing days per 100 HP).

•

•

1) Trawler Fleet ('Bacas') in Sub-area VII (Unit 4)

Year Vigo La Corufia Cantabrico Total
1982 75194 137883 16552 229629
1983 75233 107643 16411 199287
1984 76448 113535 10600 200583
1985 71241 115331 11553 198125
1986 68747 95269 12620 176636
1987 66616 104530 13552 184698
1988 65466 108856 13874 188196
1989 75853 104825 19707 200385
1990 80207 96299 J1580 188086
1991 78218 85220 20845 184283
1992 63398 58516 23826 145740
1993 59879 50007 22125 132011
1994 56546 49880 18650 125076
1995 50697 44030 21503 116230

2) Trawler Fleet ('Bous') in Divisions VIIIa,b,d (Unit 14)

Year Pasajes
1980 163373
1981 90002
1982 73158
1983 63510
1984 30237
1985 41155
1986 46719
1987 50664
1988 42160
1989 47193
1990 50776
1991 47844
1992 56228
1993 55195
1994 42228
1995 32819

3) Trawler Fleet ('Bacas' & 'Pairs') in Division VIIIc

Aviles Santander LaCorufia
Year 'Bacas' 'Bacas' 'Bacas' 'Pairs' Total
1986 10845 18153 39810 25630 94438
1987 8309 14995 34680 29820 87804
1988 9047 16660 42180 12980 80867
1989 8063 17607 44440 15240 85350
1990 8497 20469 44430 18250 91646
1991 7681 22391 40440 30530 101042
1992 nJa 22833 38910 26670 88413
1993 7635 21370 44504 21349 94858
1994 9620 22772 39589 20732 92713
1995 6146 14046 41452 28988 90632
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3 WESTERN CHANNEL STOCKS

3.1 Western Channel Cod (Dh"ision VIIe)

3.1.1 Assessment data

Landings as officially reported to ICES are given in Table 2.1.1, and nominal eatehes used by the Working
Group are given with those of Celtic Sea eod in Table 4.1.1. No data were available on disearding. Franee and
the UK aeeount for virtually a1l of the landings.

Quarterly and annuallength eompositions and age eompositions are available in reeent years for UK (England
and Wales), but no length or age eompositions were available for other countries. In vicw of thc inadequate set of
age eomposition data, no assessment has been earried out for VIIe eod in previous years, but the data have been
used this year in a combined VIIe,f,g,h asscssmcnt, presented in Seetion 4.1.

3.2 Western Channel Whiting (Dh"ision VIIe)

3.2.1 Landings

Landings as offieially reported to ICES are given in Table 2.1.2, and nominal catches used by the Working
Group are givcn with those of CeItic sea whiting in Table 4.2.1. As with cod.. France and the UK account for
most of the landings and no data are available on disearding. Quarterly and annual Iength compositions are
available in reeent years for UK (England and Wales), but no age compositions are available. In view of the
inadcquate data, no asscssment has been earried out for VIIe whiting in previous years, but the data have been
used this ycar in a combincd VIIe,f,g,h asscssment whiting, prescnted in Seetion 4.2.

3.3 Sole in Tbe Western Channcl (Division VIIe)

3.3.1 Catch trends

National landings data reported to ICES and as used by the Working Group are "given in Table 3.3.1. Total
internationallandings in 1995 as used by the Working Group were 724 t, 24% Iess than the TAC of950 t, but 9%
greater than the landings of 660 t predieted last year based on status quo F. Revision of national landings for
1994 resultcd in an 8 t inerease in total landings to 678 1. Landings reaehed a peak level above 1,400 t in 1982
and 1983, boosted initially by high recruitment in the late 1970s, f01l0wed by an inerease in exploitation.
Landings declined between 1989 and 1991, following the reeruitment of 3 below-average year classes (1986
1988); since 1991 they have consistently been around 700 t.

As in prcvious years, the UK (E and W) vessels were subject to monthly catch controls throughout the year, and
fishing was suspcnded for non sector vesscls in December. No other national fleet was subjeet to rcstrictions in
1995.

3.3.2 Commercial catch-efTort data and research '\'esseI surveys

Effort and CPUE data were available from UK beam trawlers and a UK autumn beam-trawl survey. "Total VIIe",
"inshore" and "offshore" crUE and effort series are given in Table 3.3.2.

UK beam-trawl effort decrcased in 1995 by 15% and is eurrently 30% below the average level observed for the
period 1983-1994. Effective effort by all UK gears combined (corrected by a GRTlfishing power relationship)
increased by 6% from last year.

The beam-trawl CrUE serics for thc whole of Division VIIe shows a decrease in 1995 of around 3%. This is
caused mainly by a rcduetion in the crUE of beam trawlers fishing offshore (down by 6%). The autumn beam
trawl survey CPUE for 1995 is 7% 10wer than that for 1994. The survey CrUE has been decreasing sinee 1992,
the decline being evident both inshore and offshore.

All available CrVE series eontinue to indicate that absolute levels of stock remain low relative to those observed
berore the mid-1980s. "
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3.3.3 'Age and length compositions and mean weights at age

Annuallength compositions for 1995 are given, by fleet, in Table 3.3.3.

An 8 t adjustment to the nationallandings resulted in minor revisions to the age compositions for 1994.

Quarterly age compositions for 1995 were available from the UK only, they represent 78% of the total
international landings. Quarterly catch data were available from France & Belgium and the UK quarterly age
compositions were raised to the total international landings (including the Channel lslands). Annual catch
numbers at age are given in Table 3.3.4.

Using the same procedure as in previous years, total international catch and stock weights at age for 1995 were
calculated as the weighted mean of the annual weight at age data (weighted by catch numbers), and smoothed
using a quadratic fit:

Wt = 0.0251 + 0.0707*Age - 0.0018 * Age2 (R2 = 0.9)

where catch weights at age are mid-year values, and stock weights at age are 1 January values. Catch weights at
age have been scaled to give a SOP of 100%, and the same scaling has been applied to the stock weights at age.
Catch and stock weights at age are given in Tables 3.3.5 and 3.3.6.

3.3.4 Natural mortality and maturity at age

Natural mortality was assumed constant over ages and years at 0.1, and maturity was assumed to be knife-edged
at age 3; as in previous assessments. The SSB is calculated at the 1 of January.

3.3.5 Catch at age analysis

General approaches and methods are described in Section 1.5.1.

Data screening

The age range used in the assessment was 1-10+. A preliminary inspection of the quality of international catch
at-age data was carried out using separable VPA, with a reference age of 4, terminal F =0.4 and terminal S =1.0
(results in ICES stock files). The log-catch ratio residuals for the fully recruited ages (3 and older) did not show
any large values or patterns.

VPA tuning data (Table 3.3.7) were available from UK vessels fishing "inshore" and "offshore" (1973-1995),
and a UK autumn beam-trawl survey (1984-1995). Tuning fleet catch numbers-at-age are derived by applying
one ALK to independent length compositions.

The tuning data were examined for trends in catchability by caITying out US tuning runs without shrinkage, using •
data for each fleet individually (results in ICES stock files). As in previous years, fishing mortalities at age 9
were calculated using mean FeHl and a scaling ratio of 0.9. High residuals result from the fit to the beam trawl
survey data at age 1. Subsequent XSA runs revealed that this resulted from the inappropriate use of the constant
catchability model.

Exploratory XSA runs

Last year, a comprehensive analysis to establish which parameter values produced the best fit of the XSA model
to the data for this stock, showed that ages 1 to 6 should be treated as having catchability dependent on
population size with catchability constant for older ages. This year, trial runs were used to examine the sensitivity
of the fit to the time series weighting and the minimum threshold for the standard eITors used for weighting the
estimates contributing to the terminal populations.

A comparison was made between XSA fits using the 20 year tri-cubic time series weighting and the data from the
last 10 years with no time series weighting. The exclusion of data prior to 1986 removes a high residual value at
age 2 from the UK inshore fleet time series, thus reducing the standard eITor of the catchability regression. The
slope is cstimated to be significantly lower than 1.0 at the 5% level, and is consistent with the other ages fitted

48



•

•

with the population-dependent model for this fleet. The standard eITors for the offshore fleet are reduced at all
ages, ages 3 and 6 are significant at the 5% level, and age 4 at 10%. All ages in the survey catches have slopes
that are consistently less than 1.0, with rc1atively low standard eITors and high t values. The removal of two data
years reduces the levc1 of significance of the t value for age 6 from 5% to 10%, ages 3 and 4 are significant at 5%
and age 2 at 10%.

The fitting of a model allowing catchability to vary with year class strength for the majority of ages, is consistent
with the changes in effort in this fishery. Variations in effort occur as the more mobile vessels in the fleets move
from area to area dcpendent on prevailing catch rates.

For both the inshore and offshore fleets, all of the ages to which the catchability proportional to population size
model is applied, have regression standard eITors which are lower than the minimum threshold value used in last
year's XSA fit (0.3). Reducing the threshold to 0.1 gives greater weight to the estimates from the fleets and
reduces the contribution from the survey. The overall result is a reduction in the fishing mortalities at the older
ages. These higher rates of population decline for the older ages, estimated from the survey data alone, are
consistent with the known pattern of offshore migration of older fish, away from the survey area.

The low standard eITors in the tuning diagnostics (Table 3.3.8) indicate that the terminal population estimates
will not be sensitive to F shrinkage unless a SE of less then 0.3 (30% c.v.) is used for the specified weight.
Treatment of the first 6 ages as catchability proportional to population size introduces population shrinkage at
these ages. At age I the population mean contributes 40% of the overall weight, for ages 2-6 the contribution is
less than 10%. The fleet tuning data contribute the greatest proportion of information used in the estimation of
the terminal values, at all ages. Retrospective analyses were used to compare the terminal estimates of Fbar(3-7),
SSB and recruitment at age I from a time series of XSA runs. The results, presented in Figure 3.3.1 showa small
over-estimation bias in recruitment and under-estimation bias for Fbar. The greater variation 'in the estimatcd
values of SSB and Fbar in the early years of the series results form the reduced year range for the survey data and
does not affect the perception of the stock's historical trends.

All main parameter settings have now been reviewed for this stock. Next year's assessment should not require
such detailed analysis. .

Final XSA run

The final XSA run was made with 10 years tuning data, no time series weighting, ages I to 6 treated as
catchability dependent on population size, q plateau set to age 7, a standard eITor threshold of 0.1 and an F
shrinkage SE of 1.0. This ensures that the terminal populations of cohorts outside the tuning range were estimated
using a mean of the F values from the 3 younger ages. The diagnostics from this run are given in Table 3.3.8.

The log catchability residuals from the final XSA fit are plotted for each fleet in Figure 3.3.2. The residuals for
the fit at ages I to 6 show dose agreement between the VPA and tuning data, with a noticeable improvement at
age 2 of the inshore fleet, which exhibited extreme values last year.

Estimates offishing mortalities and stock numbers from the final VPA are given in Tables 3.3.9 and 3.3.10 and
are summarised in Table 3.3.11 and Figure 3.3.3. Fishing mortality in 1995 (mean F3-7, 0.25) was estimated to
be 20% above that in 1994 (0.21). Last year's assessment estimated F94 at 0.24.

3.3.6 Estimating recruiting year dass abundance

The 1993 year dass is estimated to have been 2.7 million I year aIds, 33% below the GM (4.0 million, 1969
1993).1t is 30% below last year's estimate ofthe 1993 year dass.

The 1994 year dass is estimated to have been 4.8 million I year olds, and is 19% above GM. It is determined by
the UK survey (60%) and shrinkage to the population mean (40%) and was accepted.

GM recruitment at age I was assumed for the 1995 and subsequent year classes.
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3.3.7 Historie trends in biomass, fishing mortality and recruitment

A full summary ofthc XSA estimated timc series is presented in Tablc 3.3.1 land Figurc 3.3.3.

SSB increased to a peak valuc of 5,560 t in 1980, declined steadily until 1989, and subsequently has been
relatively stable. 111C 1995 estimatc of SSB, at 3,190 t, is 10% below thc historical average.

F increased sharply from 1976 to thc late 1980s and has subsequently decreased in line with landings. F95 is at a
level equivalent to that estimated for 1991 and 1992.

Recruitment to thc stock showed an increasing trend between 1969 and 1980. Since 1980 it has showed a
declining trend and thc 1992 and 1993 year c1asses are estimated to be two of thc lowest in the time series.

3.3.8 Short-term catch predictions

Input data far thc catch predictions are given in Tablc 3.3.12. Stock numbers werc taken to be thc XSA estimated
values far ages 2 and above. GM (4.0 million) was used for the age 1 recruitment. The F-at-age vector was the
mean for the period 1993-1995 re-scaled to the 1995 level (F3-7 =0.25). Weights at age in the catch and the
stock werc averaged for the last threc data years. Tablc 3.3.13 gives thc management options and Table 3.3.14
the detailed output by agc group for a status qua F in 1996. Thc results arc shown graphically in Figurc 3.3.4d.

The predictions arc for landings in 1996 of 670 t (TAC 700t) and an SSB of 2930 t, similar to thc level in 1995 e
(3190 t). For continucd fishing at the same level in 1997, landings of 690 t and an SSB of 3140 t are predicted
with SSß increasing slightly to 3230 t in 1998.

The proportions which the 1992-1996 year c1asses will contribute to the catch in 1997 and to the spawning stock
biomass in 1998 are given in Table 3.3.15. Four percent ofthe catch for 1997 and 19% ofthe SSß for 1998 rely
on year c1asses for which GM recruitment has been assumed.

The sensitivity of predictions madc for SSB in 1998 and yield in 1997 was investigated using the program
developed by Cook (1993), see Section 1.5.2. Thc input data arc presented in Tablc 3.3.16. Tablc 1.5 gives a
description of the abbreviated variable names on Figure 3.3.5 . Probability profiles of expected yield and SSB are
given in Figure 3.3.6. Thc 90% confidence intervals of the expected status qua yield in 1997 are 550 t and 875 t.
The probability that SSB in 1998 will fall below its lowest observed value of 2040 t is less than 5%.

3.3.9 Yield ami biomass per recruit

Results for yield per recruit and SSB per recruit, conditional on thc present exploitation pattern, arc given in
Tablc 3.3.17 and Figure 3.3.4c. Fmax is poorly determined at 0.33 whieh is 30% above the 1995 level of F (0.26).
The stock-recruitment relationship is shown in Figure 3.3.7. Fhigh is estimated to be 0.42, Fmed 0.27, and F10w 0.16.
F95 is just below Fmed• Assuming status qua F, the current exploitation pattern and Gl\t recruitment, long-term e
yield and SSB arc estimated to bc 790 t and 3,490 t respeetively.

3.3.10 Estimation ofl\IHAL

The approach taken by thc Group to evaluate thc eurrent status of the stock with respeet to safe biologicallimits
is deseribed in Section 1.5.2. The equilibrium SSß values ealculated using GM and the SSBIR at the standard
fishing mortality referencc points, are given below:

Reference point
Referencc F(3-7)
Equilibrium SSB

F95
0.25
3500

Fmed

0.27
3400

Fmax

0.33
2700

FO.l

0.14
5600

Examination of the estimates of spawning stock amI recruitmcnt für this stock (Figure 3.3.7) indicatcs that there
is a positive relationship between SSB and recruitment far this stock, with a diminished level of recruitment
below an SSB of 3000 t.

With the exception of the SSß at Fmax (which is poorly defined for this stock), aIl of the reference point
equilibrium SSBs are greater than the SSB at which recruitment is reduced (3000 t). The SSB at Fo.l is higher
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than any of thc values in thc time series estimated for this stock: thc equilibrium SSB at F95 is closc to Fmed•

However, it should bc noted that, duc to arecent series of poor recruitments, thc estimated SSB for 1995 (3200 t)
is actually below thc equilibrium valuc and thc prediction for 1996 is for a further decrease to 2930 1.

On thc basis of a consideration of all of thc availablc information concerning target SSB values and possiblc safe
biologicallimits, thc Group proposes a 3000 t SSB as thc threshold level for this stock. This valuc is conditional
on thc asscssment data sets, especially the maturity ogive whieh is currently knifc edgc at age 3.

3.3.11 :\Iedium-term predictions

Medium-term stock predictions werc made for aperiod of 10 years using 500 simulations (sec Section 1.5.2 for
the approach used). Status qua fishing mortality was assumed for the entirc forecast and recruitment was assumed
to vary about a Beverton and Holt stock and recruitmcnt relationship fittcd to the estimatcs dcrived from XSA
(eoefficient of determination 0.28, Tablc 3.3.18). The results are presented in Figurc 3.3.8, whieh shows the
fitted rccruitment relationship and thc percentiles of the predicted yield and SSB. A gradual recovery of SSB is
predicted to occur at current F levels, such that by the year 1998 therc is a 75% probability that SSB will be
abovc thc threshold level of 3000 t.

Figurc 3.3.9 shows thc 5th, 25th, median, 75th and 95th percentiles of SSB in the tenth year for different F
factors. The results indicate a 95% probability that the SSB will be above 3000t in 2005. A reduction of the
current fishing mortality by 5% is required to give a 95% probability that thc SSB will not be below thc limit
threshold level in 2005.

3.3.12 Comments on the assessment

Mean F on ages 3-7 is estimated to have been 0.25 in 1995 and 0.21 in 1994 (11 % lower than estimated in last
year's assessment (F94 =0.24). Mean F over the period 1991 to 1994 is now estimated to have been 7% lower
than estimated in last year's assessment. F95 is at a level equivalent to that estimated for 1991 and 1992.

In last year's report it was shown that by applying the catchability proportional to population abundance model to
ages 1-6, thc severc over-estimation bias in thc estimates of recruitment and SSB, resulting from thc fitting of a
constant catchability model, was still present, but considerably reduced.

Although somc doubts remain about the accuracy of the landings data for sole from Division VIIc, biological
sampling data are good. Tuning data from a beam trawl survey provide fishery-independent estimates for crass
validation of the commercial data series, and arc helping to improvc thc estimates of recruitment. Several
estimates havc heen rcvised compared to those obtained last year, as a consequence of the addition of a new data
year and changes to thc parameter selections within XSA.

3.3.13 Mana~ement considerations

For this stock there is strang cvidencc of a reduced level of recruitment at low SSB levels. Based on this the
Working Group has adopted a SSB threshold level of3000 t in considering safe biologicallimits.

Following thc recruitment of thc 1992 and 1993 year classcs which were both below average SSB in 1996 (2900
t) is estimated to bc below thc threshold level, but above thc levels observed during 1969-1974 and 1989-1992.
Thc strang 1989 year class did not produce an increase in SSB.

Thc medium-term predictions for status qua fishing mortality are for a gradual increase in yield and a recovery of
the spawning stock to levels above thc newly defined SSB threshold level.

3.4 PIaicc in thc Western ehanne! (Division VlIc)

3.4.1 Catch trends

National landings data reported 10 leES, and Working Group estimates of totallandings, arc given in Table
3.4.1. There were no revisions 10 landings for 1994.
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Estimated total internationallandings in 1995 were 1017 t, 12% below 1994landings, and 15 % below the value
predicted by last year's assessment (status qua F: 1203 t). Landings increased during the latter half of the 1980s,
when the stock benefited from aseries of good recruitments in 1986, 1987 and 1988, but landings have recently
returned to the level of the early 1980s.

UK vessels were subject to monthly landings quotas throughout 1995, but vessels belonging to other nations
fishing for plaice were unrestricted during 1995. There is no separate TAC for this stock, but a combined one for
plaice in VIId and VIIe (8000 t in 1995).

There is no information on the level of misreporting on this stock.

3.4.2 Commercial catch-effort data and research wsse1 surveys

Effort and CPUE data sets for Division VIIe were available for UK beam and otter trawl fleets, fishing in
Northern, Western or Southern sectors of VIIe; and a UK autumn survey, using twin 4 m beam trawls from a
chartered commercial vessel (Table 3.4.2).

Both otter trawl CPUE series have declined considerably since the peak in 1988. In 1995, CPUE was 10% higher
for the West sector, and 19% lower for the North sector, than in 1994. Beam trawl CPUE declined in the North
and South sectors by 31% and 17% respectively, whilst that in the West remained at the same level as in 1994.
CPUE given by the survey (which is in the North sector of VIIe) has declined since the peak in 1988, and in 1995 •
was again at a new low for the series, 10% below the 1994 level. Overall reported effort (GRT-corrected) for the
otter-trawl fleet has declined by 10% from the 1994 level. Beam trawl effort has remained at the 1994 level.

3.4.3 Age and length compositions and mean weights at age

Annuallength compositions are provided in Table 3.4.3.

Quarterly age compositions for 1995 were available only from UK landings, but these accounted for 84% of total
international landings. The total international age composition was obtained by raising the UK age composition
(including Channel Isles landings) to include the French and Belgian landings. Catch numbers at age are given in
Table 3.4.4.

Using the same procedure as in previous years, total international catch and stock weights at age for 1995 were
calculated as the weighted mean of the annual weight at age data supplied (weighted by catch numbers), and
smoothed using a quadratic fit:

\Vt = 0.130 I +(0.0676*Age)+(0.0019*(Age2
) (R2 = 0.93)

where catch weights at age are mid-year values (age = 1.5, 2.5 etc.), and stock weights at age are 1 January
values (age = 1.0,2.0 etc.). Catch weights at age have been sealcd to give a SOP of 100%, and the same scaling •
has bccn applied to stock weights at age. Catch and stock weights at age are given in Tables 3.4.5 and 3.4.6.

3.4.4 Natural mortality and maturity at age

As in earlier assessments, natural mortality was assumed constant over ages and years at 0.12. The maturity ogive
used was the same as in previous assessments:

Age
Maturity

1
0.00

2
0.15

3
0.53

4
0.96

5 and older
1.00

As in last year's assessment, the proportions ofF and M before spawning have both been set to zero.

3.4.5 Catch at age analysis

See Section \.5.1 for the general approach adopted at the Working Group. The age range for the analysis was 1
10+, as in earlier assessments.
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Data screening

For catch data screening, a separable VPA was carried out using a reference age of 4, F ofO.7 and S set to 0.8, as
last year. The results (in ICES stock files) show no unusual patterns of residuals, and only occasional high values
on the partially-exploited younger ages.

The tuning data for this assessment comprise the beam trawl survey data, UK(E+W) otter trawl fleet data and
UK(E+W) beam trawl fleet data, as described in last year's report (Anon. 1996/Assess:5). Note that the
commercial effort data have been scaled to thousands of hours, to avoid potential numerical precision problems
with low epUE values (Table 3.4.7).

US tuning runs (unshrunk) were carried out on data from each fleet individually to screen the tuning data for"
catchability trends and exceptional residuals. For these runs, fishing mortalities at age 9 wcrc calculated as 0.8 of
the mean F on ages 6-8, with tricubic weighting over 20 years, as in previous assessments. The results (in ICES
stock files) show no consistent trends, but, as noted in earlier assessments, there is evidence of lower
catchabilities on most ages in the beam trawl data in 1988. Age 2 results from both commercial fleets were
noisier than the other agcs, but still acceptable. As last year, survey data for ages 6 and older were excluded.

Since the US method gives no indication of q residuals in the final year (by definition), single fleet XSA runs
were also performed, using the same settings as last year but a Iighter F shrinkage (SE =l.l) and no time taper.
Results from these runs (in ICES stock files) were very similar to the US results, except for age 2 in the
commercial fleets and ages land 2 in the survey: residuals from the otter trawl and survey fleets were lower with
XSA, but those from age 2 in the beam trawl fleet were much higher.

Exploratory XSA runs

Last year the selected XSA parameters were: tricubic taper over 20 years, catchability dependent on stock size
for ages 1-3, q plateau set to ages 7 and older, and an F shrinkage ofO.8 over 5 years and 4 ages.

XSA trials last year focused on the effects of varying the number of ages with q dependent on stock size, and the
F shrinkage level. At the November 1995 meeting, ACFM expressed concern over the use of q proportional to
stock size with relatively short time series of tuning data. The relationship between log population numbers and
log CPUE has been examined for ages 1-3 in this assessment, and found to be appropriate for all three ages in
the survey data and age 3 in both commercial data sets (plots in ICES files). The Working Group therefore
retained last year's approach in this respect.

This year's trials focused on the cffccts of varying the SE thrcshold and removing the time taper. Since tuning
data" are available for the last 10-12 years only, the tricubic time taper ovcr 20 ycars appcars redundant (and in
any case was found to have little effect). Several series of XSA runs were carried out to review the parameters for
the current assessment. Examination of the XSA diagnostics revealed that reducing the threshold SE marginally
reduced the SE of survivors estimates given by the survey, and slightly increased the SEs of estimates from the
beam trawl fleet, but the overall effect was small. The effect of removing age 2 from the beam trawl fleet data set,
and increasing the F shrinkage SE, was also examined. Age 2 data from the beam trawl fleet consistently showed
high SEs of survivor estimates in all trial runs, and were therefore excluded from the later stages of analysis. The
removal of age 2 had little effect on the results. Decreasing the strength of F shrinkage, from 0.8 to 1.1 then 1.5,
had little effect on mean Fand SSB but changed the most recent recruitment estimate. F is very variable on the
youngest (partially-recruited) age, so the inclusion of strong F shrinkage is not appropriate here. Reducing the F
shrinkage strength to a very low level (1.5) improved the consistency of survivors estimates for age I without
affecting those of the older ages. Retrospective XSA results for an F shrinkage of 1.5 show more consistent
recruit estimates than for the run with 0.8, although a tendency to overestimate Fand reeruits remains (Figures
3.4.1 and 3.4.2). All trial runs and plots used by the Working Group in determining the final run parameters are
in ICES stock files.

All main parameter settings have now been reviewed for this stock, so next year's assessment should not require
further trials.
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Final XSA run

Table 3.4.8 presents the full diagnostics for the final run accepted by the Working Group (untapered IO-year
tuning period, q proportional to stock size for ages 1-3, q plateau at age 7, F shrinkage of 1.5 over 5 years and 4
ages). The UK beam trawl survey contributes strongly to the estimates of survivors for ages 1-5, and estimates
for ages 4 and older are higher from the beam-trawl fleet than those from the other two fleets. Nevertheless, SEs
of survivor estimates from all three fleets are reasonable and consistent for ages 4 and older. The plots of fleet
catchabilities at age are shown in Figure 3.4.3.

Fishing mortalities and population numbers from the final run are given in Tables 3.4.9 and 3.4.10. Fishing
mortality in 1995 (mean F3- 7, 0.68) was estimated to be at a similar level to that in 1994 (0.66). Last year's
assessment estimated F94 at 0.78.

3.4.6 Estimating recruiting ;rear dass abundance

The 1993 year class is estimated to have been 3.7 million 1 year-olds, 26% below the GM (1976-1993) value of
5.0 millions, and 20% below last year's estimate of this year class.

The 1994 year class is estimated to have been 3.8 million 1 year-olds. This estimate is based mainly on the
survey data (64% of the weight), with 31 % given to the P shrinkage value and only 5% to that for F shrinbge.
The survey appears to provide consistent estimates of year-class strength at age 1 compared to subsequent
estimates at older ages (given in the full XSA diagnostic output in ICES files), so the Working Group accepted •
the XSA estimate.

1995 and subsequent year classes were taken as GM (1976-1993) in the predictions.

3.4.7 Historie trends in biomass, fishing mortality and recruitment

A full summary of the time series of XSA results is given in Table 3.4.11 and Figure 3.4.4. Spawning stock
biomass (SSB) was stable during the period 1981-1987, increased during 1988-1990 following good
recruitments in the mid-1980s, and has recently declined to the level observed in 1979/1980. The 1995 SSB is
estimated to be 33% below the average for the series. Fishing mortality has shown an increasing trend over the
time series, and has remained close to the peak observed in 1993. A succession of below-average recruitments
since 1988 has contributed to the decline in yield and SSB.

3.4.8 Short·term catch predictions and sensithity analysis

Input values for the catch forecast are given in Table 3.4.12. Stock numbers were obtained from the XSA values
for ages 2 and above, and GM recruitment (5.0 million) assumed at age 1. The F at age vector was the mean of
the period 1993-1995, scaled to the level of F95. Catch and stock weights at age were the mean for the period
1993-1995. The results of a status qua F forecast are given in Tables 3.4.13 (management option) and 3.4.14
(detailed results), and are shown graphically in Figure 3.4.5d. The status qua F predicted catch for 1996 is 1,000
t, with SSB rising from 1,500 t in 1997 to 1,700 t in 1998. Comparison of UK(E+W) landings statistics for
January-July indicates that landings so far this year are some 10% below those for the same period in 1995. (The
Vlld+Vlle TAC for 1996 is 7,530 1.) Maintaining the 1995 level of fishing mortality implies a catch in 1997 of
1,100 I.

Proportions which the 1992-1996 year classes will contribute to catches and SSB in 1997-1998 are given in
Table 3.4.15. Some 15% ofthe predicted catch for 1997, and around 43% ofthe predicted SSB for 1998, rely on
year classes for which GM recruitment has been assumed.

A sensitivity analysis (method in Section 1.5.2) was carried out to examine the contribution of different sources
of uncertainty to the variance of predicted SSB and yield. Table 1.5.2 gives a description of the abbreviated
variable names in Table 3.4.16, whieh givcs thc input data, and in Figurc 3.4.6, whieh prcsents thc results of thc
analysis.

Probability profiles of cxpeeted yield and SSB are given in Figure 3.4.7. Thc 90% confidencc intervals of thc
expceted status qua yield in 1997 are 800 t and 1500 t. The probability that SSB in 1998 will fall below its
lowest observed value of 1300 t is less than 20%.
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3.4.9 Yield and biomass per recruit

Results for yield and SSB per recruit, conditional on the recent exploitation pattern, are given in Table 3.4.17 and
Figure 3.4.5c. Fmax is given by a reference F of 0.30,44% of F95, and similar to last year's result (0.29). Long
term yield and SSB (at current Fand assuming G1\1 recruitment) are given as 1400 t and 2000 t respectively.

The stock-recruit relationship is shown in Figure 3.4.8, where it appears that the two highest recruitments were
associated with average SSBs. Otherwise, there is no compelling evidence that recruitment is reduced at low SSB
levels. Fhigh was estimated to be 1.27, Fmed 0.58 and F10w 0.26. F95 (0.68) is estimated to be 17% above Fmed •

3.4.10 Estimation of MBAL

The approach taken by the Group to evaluate the current status of the stock with respect to safe biologicallimits
is described in Section 1.5.2. Estimates of equilibrium SSB corresponding to Fmed, Fhigh, Fmax and Fo.l and
assuming GM recruitment (4969, I year-olds), are given in the following table:

FO.1

Examination of the stock and recruitment plot, Figure 3.4.8, indicates that the SSB corresponding to Fmed is
above the levels associated with above-average recruitment, and that there is no indication of reduced recruitment
at SSB levels observed during the time series. For the purposes of the medium term predictions a threshold SSB
value equal to the lowest observed level (1300 t) has been used.

•
refF
SSB t

0.58
2321

1.27
1067

0.30
4723

0.13
9999

•

3.4.11 Medium-term predictions

Medium-term predictions were made for aperiod of 10 years to estimate percentiles of the distribution of the
predicted yields, SSB and recruitment at a status quo level of fishing. Future recruitments were generated by
bootstrapping the VPA estimates of recruitment (sec Section 1.5.2 for methodology). The model was run with
500 simulations (Figure 3.4.9).

Results indicate that SSB will gradually increase as the influence of recent low recruitments lessens, giving a
25% percentile of about 1700 t in 2005, which is about 30% above the lowest level observed in the time series.
The 5% and 95% confidence levels of yield in 2005 are predicted to be 1000 t and 2200 t respectively.

Figure 3.4.10 gives the 5th, 25th, 50th, 75th and 95th percentile of SSB in the tenth year (2005) for different F
factors. This indicates a 95% probability that continuing at the present level of fishing mortality will result in a
SSB just above the series low in ten years time.

3.4.12 Comments on thc asscssment

Sampling data for this stock are considered reasonable, and there are no age reading difficulties. Under-reporting
and misreporting of catches by leES Division may have taken place in the most recent years, but no information
is available on the magnitude of the problem. The inclusion of survey data in the tuning analysis adds resilience
to the assessment, and its contribution to estimates of recruiting year classes has reduced the reliance on GM
assumptions in the predictions.

The sampling levels, for those countries supplying sampling information, are shown in Table 1.4.1.

This year's assessment has altered the perception of the strength of the 1992 and 1993 year classes, both being
20% lower than estimated last year. Estimates of the level of F in 1993 and 1994 have been reduced by 10% and
15% respcctively.
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3.4.13 Management considerations

According to the "biologically safe limits" previously used by this Group:

1) There is no evidence that recruitment is reduced at low SSB levels (Figure 3.4.8).

2) SSB in 1996 (1,500 t) is dose to the lowest recorded value of 1,300 1.

3) SSB is expected to remain around 1,500 t in 1997 (assuming status qua F in 1996), and increase to 1,700 t in
1998.

4) A 60% increase in fishing mortality would be required to reduce the SSB in 1998 to the lowest recorded
level.

The medium-term prediction indicates a 95% probability that SSB in 2005 will be above the threshold level
(1300 t), given the current level of fishing mortality.
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Table 3.3.1 Division VIIe SOLE. Nominallandings (tonnes), 1972-1995 used by the Working Group.

Year Be1gium France UK (Eng!. & Other Total Unallocated
2 ITotal as used

Wales) Reported byWG

•

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

1993
1994
19953

6
2

6

3
4

3

4

1

45
16
98
47
48
58
62
48
67
69
41
35
41

59
33
21

230
2631

237
271

352
331
384
515
447
415
321
405
421
130

467
432
98

1123

81 3

1112

1222

223
261
283

201
194
181
217

260

271
453

665
764

788
1,028
1,043

901
911

840
632
784
611

634
480
456
480
546
562

20

13

1

3

127

7

1

1

1

437
459
424
491
616
606

861
1,181
1,269
1,220
1,447
1,498
1,370
1,099
1,496
1,112

949
799
757
627
620
747
840
866

3

-5

-1

310

-128
47

401
362
325
104
149

-162
-142

437
459
427
491

616
606

861
1,181
1,269
1,215
1,446
1,498
1,370
1,409
1,368
1,159
1,350
1,161
1,082

731
769
762
678
724

IEstimated from Division VIId,e total by the Working Group.
2Estimated by the Working Group.
3Provisional

E:\ACFM\WGSSDS97\T-3-3-1.DOC 09/09/96 13:56
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TableJ.J.2 Division VIIe SOLE. CPUE and effective effort indices.

CPUE (kgslhr)

Year UK > 40' beam trawl UK autumn beam trawl
survey (kgs/lO km)

Total Vlle Inshore Offshore

Whole Year Whole Year

1972 16.27 16.27
1973 9.82 9.96
1974 9.98 10.65
1975 8.8 10.98
1976 12.45 15.1
1977 11.34 12.56
1978 11.97 13.4
1979 12.52 14.06
1980 10.41 11.65 9.44
1981 10.16 10.98 9.53
1982 10.86 12.48 9.21
1983 9.01 10.57 7.57
1984 9.19 9.23 9.17
1985 8.64 9.66 7.7 10.3
1986 9.74 8.81 10.3 13.0
1987 7.58 7.33 7.72 9.6
1988 7.5 7.48 7.51 7.4 •1989 4.6 4.75 4.51 6.9
1990 5.61 5.39 5.59 4.4
1991 5.56 6.14 4.94 7.3
1992 6.18 6.19 6.08 7.8
1993 6.66 7.37 6.07 5.0
1994 6.32 6.54 6.12 4.1
1995\ 6.13 6.71 5.78 3.8

Effective effort ('000 hrs)
Year UK > 40' beam trawl2 UK - all gearsJ

Inshore Offshore Total Vlle Inshore Offshore Total VIIe

Whole Year Wholeyear
1972 6.2 6.2 12.4 12.4
1973 10.2 0.2 10.4 15.8 5.6 21.4
1974 9.4 2.5 11.9 12.6 6.7 19.3
1975 7.2 4.0 11.2 12.8 13.9 26.7
1976 3.4 3.5 6.9 12.6 7.4 20.0
1977 4.9 6.3 11.2 14.0 9.9 23.9 •1978 10.2 10.6 20.8 22.3 14.5 36.8
1979 21.9 15.5 37.4 31.2 20.4 51.6
1980 37.7 22.0 59.7 42.4 28.2 70.6
1981 37.3 25.8 63.1 46.4 28.8 75.2
1982 41.8 31.5 73.3 51.7 39.8 91.5
1983 32.0 43.9 75.9 51.1 66.4 117.5
1984 23.7 41.9 65.6 47.0 48.3 95.3
1985 31.6 37.8 69.4 54.9 47.3 102.2
1986 26.3 34.6 60.9 53.5 34.7 88.2
1987 23.6 45.0 68.6 35.6 47.4 83.0
1988 27.4 51.3 78.7 43.2 60.7 103.9
1989 29.3 44.8 74.2 62.5 69.0 131.5
1990 24.9 38.6 63.5 63.6 51.2 114.8
1991 23.4 41.0 64.3 36.2 47.8 84.0
1992 28.5 30.0 58.6 38.3 32.4 70.7
1993 22.2 24.5 46.7 34.2 36.2 70.4
1994 20.9 32.6 53.5 42.3 41.7 84.0
19951 12.7 32.6 45.3 42.5 46.4 88.9

Iprovisional data.
2Measured effort.
3Derived effort (Landings/CPUE).

E:\ACFM\WGSSDS97\T·3·3·2.DOC 06/09/96 14:10
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Table 3.3.3

WESTERN CHANNEL SOLE.
Annual length distributions by fleet 1995.

UK (England & Wales)

•

Length
(cm)*

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Total
* Lower limit for UK

Beam trawl

277
1458
7581

20868
38504
63877
87785

113294
103138
100764
110774
85789
86727
74263
61375
48434
38617
29458
22065
16372
15113
11710
7201
5286
4292
2028
1881
1163
540
611
587

o
o

58
29

1161919

All gears bar
beam & dredge

22
23

421
1400
3537
4757
8223

10476
11234
11957
11287
11001
10253
8442
7091
6170
4393
4029
3376
2373
1295
1942
1357
853
797
679
328
239
173
39
45
o

185

128397

NO DATA FOR UK(E+W) DREDGE
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Table 3.3.4 Western Channel sole catch numbers at age.

Run title : Sole in Vlle (run: XSACOO01/X01)

At 4'Sep-96 18:03:36

lable Catch numbers at age Numbers*10**'3
YEAR, 1969, 1970, 1971, 1972, 1973, 1974, 1975,

AGE
10,1, 0, 0, 1, 0, 0, 0,

2, 89, 53, 51, 146, 71, 45, 82,

3, 322, 232, 201, 412, 396, 349, 567,
4, 80, 322, 246, 167, 433, 220, 170,

5, 149, 90, 198, 115, 89, 178, 199,
6, 210, 83, 65, 113, 99, 71, 115,

7, 21, 112, 80, 14, 120, 80, 28,
8, 50, 13, 156, 25, 17, 43, 53,
9, 26, 35, 10, 134, ·52, 32, 26,

+gp, 92, 187, 202, 198, 170, 185, 217, •TOTAlNUM, 1039, 1127, 1210, 1324, 1447, 1203, 1467,
TONSLAND, 353, 391, 432, 437, 459, 427, 491,
SOPCOF X, 100, 100, 100, 100, 100, 100, 98,

Table Catch numbers at age Numbers...10...... ·3
YEAR, 1976, 19n, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985,

AGE
1, 8, 2, 0, 0, 0, 0, 0, 0, 13, 0,
2, 167, 426, 250, 227, 175, 245, 128, 91, 333, 287-,
3, 419, 318, 1123, 803, 559, 806, 1451, 753, 663, 1700,
4, 472, 384, 347, 811, 497, 651, 916, 1573, 826, 756,
5, 161, 206, 214, 250, 630, 467, 553, 583, 758, 469,
6, 135, 103, 189, 229, 126, 389, 352, 351, 325, 585,
7, 92, 70, 103, 174, 183, 179, 240, 267, 204, 179,
8, 47, 74, 72, 103, 140, 126, 136, 294, 129, 97,
9, 59, 10, n, 90, 65, 76, 113, 119, 152, 103,

+gp, 278, 214, 269, 422, 528, 324, 435, 371, 337, 239,
TOTAlNUM, 1838, 1807, 2644, 3109, 2903, 3263, 4324, 4402, 3740, 4415,
TONSLAND, 616, 606, 861, 1181, 1269, 1215, 1446, 1498, 1370, 1409,
SOPCOF X, 100, 100, 99, 101, 100, 100, 101, 100, 100, 101,

Table Catch numbers at age Numbers... ,0...... ·3
YEAR, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995,

AGE
1, 0, 1, 20, 14, 49, 13, 2, 0, 0, 0,
2, 240, 445, 421, 379, 292, 493, 302, 183, n, 73,
3, 1559, 729, 1323, 739, 740, 351, 1194, 587, 539, 262,
4, 937, 963, 538, 1025, 461, 399, 356, 917, 467, 530,
5, 408, 382, 659, 388, 459, 215, 247, 303, 478, 365,
6, 311, 192, 345, 382, 190, 174, 102, 191, 98, 350,
7, 326, 211, 144, 185, 211, 76, 100, 128, 93, 113,
8, 81, 206, 154, 94, 121, 90, 50, 67, 43, 86,
9, 74, 42, 102, 91, 87, 48, 61, 53, 50, 53,

+gp, 278, 222, 246, 303, 339, 176, 124, 141, 171, 165,
TOTAlNUM, 4214, 3393, 3952, 3600, 2949, 2035, 2538, 2570, 2016, 1997,
TONSLAND, 1368, 1159, 1350, 1161, 1082, 731, 769, 762, 678, 724,
SOPCOF X, 100, 100, 100, 99, 100, 99, 99, 100, 100, 100,
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Table 3.3.5 Western Channel sole catch weights at age.

Run title : Sole in Vlle (run: XSACDD01/X01)

At 4-Sep-96 18:03:36

Table 2 Catch weights at age (kg)
YEAR, 1969, 1970, 1971, 1972, 1973, 1974, 1975,

ACE
1, .0000, .0000, .1130, .0000, .0000, .1440, .1420,
2, .1880, .1870, .1510, .1940, .2030, .1830, .1810,
3, .2450, .2230, .2220, .2270, .2240, .2240, .2140,
4, .3320, .2940, .2960, .2720, .2620, .2810, .2990,
5, .3290, .3140, .3670, .3690, .3100, .3790, .3580,
6, .3670, .3540, .3500, .4080, .3810, .4340, .4030,
7, .5220, .4340, .3590, .4580, .4140, .3720, .4350,
8, .4550, .4980, .4310, .4950, .4590, .4640, .4970,
9, .4630, .4420, .4550, .4020, .4660, .4750, .5910,

+gp, .6470, .5630, .5510, .5470, .5590, .6230, .6580,
SOPCOFAC, .9985, 1.0031, .9989, 1.0005, 1.0008, 1.0008, .9767,

• Table 2 Catch weights at age (kg)
YEAR, 1976, 19n, 1978, 1979, 1980, 1981, 1982, 1983, .1984, 1985,

ACE
1, .1390, .1180, .0000, .0000, .0000, .0000, .1200, .0000, .0880, .0000,
2, .1700, .1970, .1800, .1870, .1890, .1740, .2130, .1880, .2090, .1620,
3, .2170, .2480, .2410, .2370, .2540, .2260, .2080, .2510, .2420, .2250,
4, .2860, .3020, .3030, .3270, .3430, .3220, .2760, .2720, .3040, .2960,
5, .3230, .3560, .3900, .4230, .3890, .3820, .3450, .3070, .3790, .3580,
6, .3900, .3990, .4390, .4600, .5250, .4780, .4240, .3900, .3890, .3890,
7, .4540, .5020, .3nO, .4680, .5600, .5150, .4950, .4190, .4780, .4690,
8, .4130, .4630, .4860, .4nO, .6090, .5340, .5070, .4750, .5390, .5200,
9, .4750, .5170, .4890, .5650, .6460, .5990, .5200, .5320, .5590, .5310,

+gp, .5980, .6400, .6310, .6650, .7240, .6620, .6200, .6450, .6400, .6830,
SOPCOFAC, 1.0008, 1.0017, .9914, 1.0085, 1.0002, .9974, 1.0055, .9960, 1.0046, 1.0060,

Table 2 Catch weights at age (kg)
YEAR, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995,

ACE
1, .1070, .0940, .1090, .1080, .1400, .1010, .0980, .0730, .1210, .1240,

• 2, .1660, .1880, .1610, .1590, .1990, .1850, .1690, .1410, .1820, .1850,
3, .2180, .2450, .2420, .2170, .2640, .2650, .2260, .2060, .• 2400, .2440,
4, .3160, .3070, .3010, .2940, .3200, .3430, .3120, .2670, .2950, .2990,
5, .3780, .3810, .3890, .3290, .3830, .4250, .3870, .3240, .3460, .3500,
6, .4230, .4860, .4380, .3720, .4020, .4490, .4690, .3780, .3940, .3980,
7, .4680, .4260, .4870, .4580, .4880, .5220, .4920, .4280, .4390, .4420,
8, .5410, .4820, .5610, .5080, .4930, .5540, .5650, .4740, .4810, .4830,
9, .5040, .5750, .6050, .5130, .5120, .5910, .5nO, .5170, .5200, .5200,

+gp, .6320, .6760, .6980, .6540, .6220, .7240, .6930, .6210, .6170, .6250,
SOPCOFAC, .9978, .9989, 1.0004, .9918, 1.0037, .9916, .9933, .9981, .9998, .9985,
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Table 3.3.6 Western Channel sole stock weights at age.

Run title : Sole in Vlle (run: XSACDD01/X01)

At 4-Sep-96 18:03:36

Table 3 Stock weights at age (kg)
YEAR, 1969, 1970, 1971, 1972, 1973, 1974, 1975,

AGE
1, .0400, .0450, .0300, .0550, .0350, .0400, .0710,
2, .1250, .1200, .0900, .1300, .1050, .1250, .1440,
3, .2000, .1950, .1700, .2000, .1700, .2000, .2210,
4, .2700, .2550, .2400, .2650, .2350, .2650, .2670,
5, .3300, .3050, .2950, .3250, .2900, .3200, .3270,
6, .3800, .3550, .3450, .3800, .3400, .3700, .3850,
7, .4250, .3950, .3900, .4200, .3900, .4100, .4350,
8, .4600, .4300, .4200, .4600, .4350, .4550, .4790,
9, .4900, .4650, .4450, .4900, .4750, .4900, .5160,

+gp, .5840, .5230, .5170, .5460, .5710, .5520, .6130,

Table 3 Stock weights at age (kg)
YEAR, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985,

AGE •1, .0950, .0860, .0900, .0640, .0520, .0380, .0380, .0400, .0320, .0950,
2, .1460, .1560, .1560, .1410, .1250, .1190, .1170, .1200, .1080, .1500,
3, .1980, .2210, .2170, .2160, .2060, .1970, .1950, .1950, .1920, .2040,
4, .2470, .2780, .2760, .2870, .2880, .2760, .2650, .2500, .2680, .2580,
5, .2940, .3320, .3300, .3520, .3600, .3580, .3350, .3070, .3390, .3110,
6, .3380, .3820, .3800, .4140, .4360, .4270, .3980, .3650, .4000, .3640,
7, .3800, .4250, .4250, .4630, .5130, .4900, .4550, .4200, .4530, .4160,
8, .4170, .4620, .4630, .5020, .5750, .5430, .5060, .4750, .5010, .4680,
9, .4560, .4970, .4980, .5390, .6200, .5820, .5360, .5200, .5450, .5200,

+gp, .5720, .6060, .6080, .6760, .6970, .6750, .6120, .6720, .6690, .6920,

Table 3 Stock weights at age (kg)
YEAR, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995,

AGE
1, .0720, .0600, .0480, .0800, .1250, .0690, .0530, .0380, .0890, .0910,
2, .1420, .1400, .1330, .1410, .1830, .1500, .1350, .1080, .1520, .1550,
3, .2080, .2140, .2110, .2000, .2380, .2270, .2120, .1740, .2110, .2150,
4, .2700, .2830, .2850, .2570, .2900, .2990, .2830, .2370, .2680, .2720,
5, •3290, .3460, .3530, .3120, .3390, .3660, .3500, .2960, .3210, .3250, •6, .3840, .4040, .4150, .3640, .3840, .4280, .4110, .3510, .3710, .3740,
7, .4350, .4570, .4720, .4130, .4270, .4860, .4670, .4030, .4170, .4200,
8, .4830, .5040, .5220, .4610, .4670, .5390, .5170, .4510, .4610, .4630,
9, .5270, .5460, .5680, .5060, .5030, .5870, .5630, .4960, .5010, .5020,

+gp, .6310, .6400, .6790, .6350, .6010, .7130, .6750, .6050, .6030, .6140,
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Table 3.3.7 Western Channel sole tuning fleet data sets.

rhe SAS System 08:26 ~ednesday, Soptent>cr 4, 19S
soL-ecHW: Sole in t"~ \Jestern Engl isn Channel (F ishing Arell Vlle)

FLT01: UK (nshore fleet

Fishing Catch, Catcht Catch, Catch, Catch, Catcht Catch, Catcht Catch, Catcht Catch, Catch, taten. Catch,
Year "ffort age 2 age 3 age 4 age 5 age 6 age 7 age 8 age 9 8ge 10 ago 11 age 12 age 13 Bge 14 age 15

1973 15.76 28.3 . 142.9 145.8 28.7 28.7 33.8 4.9 15.2 8.4 1.0 8.4 12.7 1.2 14.3
1974 12.58 17.2 117.7 67.5 51.6 18.0 19.3 11.0 8.2 5.8 12.0 3.1 4.8 2.9 12.2
1975 12.84 30.0 163.3 41.9 45.1 21.2 4.8 10.0 4.9 3.7 3.7 7.0 3.8 5.2 10.2
1976 12.58 63.6 137.5 139.9 44.9 32.6 21.4 11.4 14.4 11.7 2.9 3.7 16.0 4.6 21.1
1977 14.01 169.7 106.7 114.5 57.4 24.3 15.8 18.1 2.5 5.3 6.4 3.5 4.5 8.2 15.3
1978 22.31 117.6 449.7 124.4 72.1 54.5 26.5 21.1 22.5 10.4 6.7 5.6 5.9 3.5 31.9
1979 31.15 114.2 342.9 310.5 89.6 70.2 51.1 32.4 28.1 30.2 7.3 6.8 17.3 3.6 46.0
1980 42.40 131.4 322.7 221.1 257.7 36.9 46.3 37.1 16.1 13.7 32.5 9.2 7.6 8.9 52.3
1981 46.36 161.9 - 476.9 320.6 190.5 123.1 52.6 37.8 22.1 15.7 12.1 11.3 3.4 3.7 33.2
1982 51.68 86.0 857.6 442.0 215.7 113.5 70.6 43.0 33.6 22.2 16.7 10.3 8.2 7.6 44.2
1983 51.09 76.8 353.4 - 623.5 210.6 80.1 78.3 94.1 33.8 26.4 5.3 6.5 34.8 5.1 20.9
1984 48.21 177.7 280.2 309.0 257.0 88.6 43.9 39.6 38.1 8.5 5.9 13.9 17.5 4.0 27.7
1985 54.87 57.7 596.4 320.7 168.7 198.1 37.2 29.9 45.9 32.4 17.7 7.6 4.2 5.6 25.3
1986 53.46 103.2 823.1 361.7 111.3 82.9 87.1 23.2 9.3 7.6 17.8 4.2 5.1 9.4 19.2
1987 35.61 116.6· 183.2 269.3 93.4 17.1 16.7 32.0 5.9 9.0 3.6 7.8 4.5 5.2 18.4
1988 43.18 78.0· 325.9 135.8 201.8 101.1 25.4 26.5 17.4 4.0 1.8 8.4 14.1 1.4 18.3
1989 62.53 79.4- 295.8 225.3 81.7 109.0 22.2 17.2 16.6 6.8 14.4 4.3 5.0 4.6 22.6
1990 63.64 123.9, 339.6 153.6 125.0 29.8 83.7 14.0 24.2 9.2 16.9 2.2 0.0 6.7 21.1
1991 36.16 292.3 - 150.9 112.2 53.0 46.4 14.1 34.3 5.1 10.2 4.2 6.6 2.0 0.6 6.6
1992 38.29 133.7 442.1 - 105.9 74.7 22.5 28.1 9.1 16.9 4.7 2.4 3.1 4.6 6.4 10.9
1993 34.19 115.8 - 255.6 343.6 59.5 46.3 29.3 23.1 13.0 10.8 6.2 2.6 2.4 3.0 6.9
1994 42.35 34.8 293.4 211.2 198.6 30.0 26.2 12.5 19.9 8.2 11.3 5.4 7.1 2.6 10.0
1995 42.47 49.0 118.9 280.1 156.3 157.8 28.4 18.1 13.8 11.8 3.1 9.1 5.5 2.7 10.8

FLT02: UK Offshore fleet

Fishing Catch, Catch, tatch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catcht Catch, Catch,
Year eHort age 3 age 4 age 5 age 6 age 7 age B age 9 age 10 age 11 age 12 age 13 age 14 age 15

1973 5.64 24.6 37.3 8.9 13.0 16.8 2.1 6.6 4.3 0.7 4.3 4.3 0.7 11.6
1974 6.72 30.3 25.7 23.8 12.2 14.4 7.1 5.4 4.5 11.3 2.3 2.4 2.4 14.9
1975 13.94 85.2 32.5 42.1 29.2 7.3 13.1 6.4 5.8 6.9 10.8 3.8 8.7 25.3
1976 7.36 38.6 58.4 22.7 24.2 17.3 8.1 10.2 9.8 2.9 3.0 8.8 4.2 28.1
1977 9.88 36.1 57.7 34.9 21.7 15.5 15.3 2.1 5.3 7.9 3.5 3.0 8.8 24.5
1976 14.50 140.5 57.7 40.4 44.9 25.6 16.6 17.9 9.7 7.7 5.3 3.6 3.5 47.2
1979 20.36 107.9 145. I 50.6 58.2 46.4 25.5 22.4 26.3 8.3 6.3 10.6 3.7 68.4
1980 28.18 103.1 104.9 147.7 31.1 42.7 29.7 14.7 13.0 37.9 8.8 4.7 9.0 79.1
1981 26.75 142.8 142.1 101.9 96.6 45.3 28.2 16.7 13.9 13.1 10.0 2.0 3.5 46.7
1982 39.85 317.9 - 243.4 143.3 110.7 75.7 39.9 31.6 24.5 22.5 11.3 5.9 9.0 77.4
1983 66.45 104.1 433.6 167.6 116.5 100.9 104.4 47.8 27.7 19.8 9.2 18.7 10.2 91.4
1984 49.07 152.8 234.7 214.8 133.2 69.9 22.9 54.3 28.5 7.8 29.7 8.2 6.7 55.4
1985 47.15 245.2 130.3 110.8 211.1 75.6 26.7 31.6 15.5 7.1 0.0 7.9 6.8 43.7
1986 34.66 425.5 _ 215.7 100.2 79.1 70.0 15.2 7.9 30.1 28.6 5.3 13.7 7.6 28.0
1987 47.41 158.4 344.2 138.8- 53.3 50.7 95.7 22.7 19.0 26.1 13.8 14.2 14.6 36.3
1988 60.72 437.5 302.3 295.9 111.4 45.0 46.6 53.6 12.4 29.4 10.9 14.8 7.6 26.9
1989 68.96 176.3 245.2 132.4 153.4 - 70.7 28.0 24.7 20.6 13.0 10.2 11.6 7.3 27.1
1990 51.16 164.0 140.8 97.3 68.6 66.9 31.7 18.1 13.6 10.2 7.1 10.9 5.7 28.9
1991 47.77 98.5 104.1 103.8 58.2 33.2 27.9 21.9 8.7 5.0 10.6 3.3 5.5 23.8
1992 32.40 265.2 97.5 71.4 35.3 24.6 17.6 21.2 5.2 4.5 3.1 4.2 1.6 16.5
1993 36.24 90.2 224.2 121.2 67.3 51.8 22.4 20.4 22.2 12.9 3.2 5.2 7.7 15.8
1994 41.67· 106.3 161.3 174.8 51.2 46.7 25.1 18.7 22.7 24.8 10.7 4.9 5.8 24.0
1995 46.37 88.8 191.4 143.3 130.5 _ 46.1 36.8 21.9 12.5 6.8 14.4 5.1 3.2 23.9

FlT03: UI( Beam trawl survey

fishing Catch, Catch, Catch, Catch, Cateh, Catch,
Tear effort age 1 age 2 8ge 3 age 4 age 5 age 6• 1984 168.4 0 117 143 112 135 45
1985 132.7 0 107 165 42 61 46
1986 147.7 0 50 295 123 55 32
1987 134.3 0 68 114 114 51 20
1988 128.2 2 39 129 52 75 22
1989 165.7 5 56 120 107 34 40
1990 175.7 23 52 76 31 24 7
1991 171. 7 11 231 79 51 23 21
1992 196.6 5 140 316 44 36 12
1993 189.2 5 54 115 105 14 10
1994 205.9 6 47 106 62 44 5
1995 187.2 14 37 44 42 26 31
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Table 3.3.8 Western Channel sole XSA diagnostic output.

Lowestoft VPA Version 3.1

4-Sep'96 18:03:00

Extended Survivors Analysis

Sole in Vlle (run: XSAC0001/X01)

CPUE data from file /users/fish/ifad/ifapwork/wgssds/sol_echw/FLEET.XOl

Catch data for 27 years. 1969 to 1995. Ages 1 to 10.

Fleet, First, Last, First, Last, Alpha, Beta
, year, year, age , age

FLT01: UK lnshore fl, 1986, 1995, 2, 9, .000, 1.000
FLT02: UK Offshore f, 1986, 1995, 3, 9, .000, 1.000
FLT03: UK Beam trawl, 1986, 1995, 1, 6, .750, .800

Time series weights :

Tapered time weighting not applied

Catchability analysis:

Catchabi~ity dependent on stock size for ages < 7

Regression type =C
Minimum of 5 points used for regression
Survivor estimates shrunk to the population mean for ages < 7

Catchability independent of age for ages >= 7

Terminal population estimation

Survivor estimates shrunk towards the mean F
of the final 5 years or the 3 oldest ages.

•

S.E. of the mean to which the estimates are shrunk

Minimum standard error for population
estimates derived from each fleet = .100

Prior weighting not applied

Tuning had not converged after 60 iterations

1.000

•
Total absolute residual between iterations
59 and 60 = .00649

Final year F values
Age , 1, 2, 3, 4, 5, 6, 7, 8, 9
Iteration 59, .0000, .0325, .1618, .3003, .2740, .3146, .2236, .2134, .2094
Iteration 60, .0000, .0324, .1608, .3007, .2745, .3162, .2224, .2128, .2083
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Table 3.3.8(cont) Western Channel sole XSA diagnostic output.

log catchability residuals.

Fleet FlT01: UK lnshore fl

Age 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995
1 , No data for this fleet at this age
2 , -.08, -.19, -.04, -.28, .16, .14, .14, .21, -.05, .00
3 , .07, -.06, -.15, .02, .02, .03, -.03, .08, .09, -.07
4 .05, -.10, -.06, -.20, -.03, -.02, -.01, .11, .02, .24
5 , .03, -.07, -.01, -.16, .00, .06, .01, .03, .01, .10
6 , -.06, - .18, .14, -.14, -.12, .24, -.02, .10, -.02, .06
7 , .24, -.42, .05, - .62, .48, -.34, .26, .38, -.04, .02
8 , .08, .06, .36, -.28, -.63, .53, - .57, .50, -.37, -.20
9 .14, -.55, -.37, .10, .56, -.67, .06, .18, .45, -.01•

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age ,
Mean log q,
S.EClog q),

7,
-6.6575,

.3642,

8,
-6.6575,

.4289,

9
-6.6575,

.4052,

Regression statistics

Ages with q dependent on year class strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean log q

2, .52, 2.563, 7.68, .78, 10, .17, -7.25,
3, .66, 4.104, 6.69, .95, 10, .08, -6.00,
4, .58, 2.612, 6.72, .83, 10, .13, -5.98,

• 5, .54, 4.315, 6.68, .92, 10, .08, -6.18,
6, .38, 3.115, 6.70, .76, 10, .14, -6.50,

Ages with q independent of year class strength and constant w.r.t. time.

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q

7, .79, .562, 6.62, .48, 10, .30, -6.66,
8, .68, .794, 6.51, .44, 10, .30, -6.71,
9, 1.60, - .840, 7.29, .20, 10, .66, -6.67,
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Table 3.3.8(cont) Western Channel sole XSA diagnostic output.

Fleet FLT02: UK Offshore f

Age 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995
1 No data for this fleet at this age
2 No data for this fleet at this age
3 , .11, .02, .07, .02, .05, .01, -.01, - .23, - .16, .13
4 .14, .03, .29, -.16, .04, -.28, .04, - .04, -.09, .03
5 , .13, -.09, .15, -.18, -.23, .06, -.13, .35, .00, -.06
6 , .08, -.10, -.03, -.07, .09, .00, - .05, .12, -.05, .00
7 .01, -.04, -.16, .00, .04, -.20, -.14, .46, .04, - .02
8 -.34, .43, .15, -.33, -.03, -.39, - .18, -.02, -.09, - .01
9 -.02, .07, -.02, -.04, .05, .07, .02, .13, -.03, -.07

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age ,
Mean Log q,
S.ECLog q),

7,
-6.2209,

.1831,

8,
-6.2209,

.2653,

9
-6.2209,

.0663,

Regression statistics

Ages with q dependent on year class strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q

3, .52, 3.925, 7.25, .89, 10, .12, -6.54,
4, .75, 1.188, 6.50, .73, 10, .17, -6.08,
5, .92, .283, 6.11, .64, 10, .19, -6.01,
6, .69, 2.825, 6.36, .91, 10, .08, -6.16,

Ages with q independent of year class strength and constant w.r.t. time.

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q

7, .93, .333, 6.24, .72, 10, .18, -6.22,
8, .60, 2.550, 6.21, .83, 10, .12, -6.30,
9, 1.02, -.245, 6.21, .96, 10, .07, -6.20,
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Table 3.3.8(cont) Western Channel sole XSA diagnostic output.

Fleet FlT03: UK Beam trawl

Age 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995
1 , 99.99, 99.99, -.61, .03, .20, .19, - .30, .20, .14, .15
2 , -.09, -.23, - .07, - .07, .08, .23, .28, - .20, .14, -.07
3 .04, .18, - .07, .24, - .12, .08, .01, -.11, -.14, -.11
4 .21, .00, .17, .21, -.05, .06, -.01, -.17, -.18, - .25
5 .49, .26, .30, .18, - •11 , .03, .02, -.44, -.34, - .39
6 .15, .31, .10, .06, -.14, .28, .03, -.22, -.41, -.18
7 No data for this fleet at this age
8 No data for this fleet at this age
9 No data for this fleet at this age

Regression statistics

Ages with q dependent on year class strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Hean log q

1, .63, .993, 10.20, .54, 8, .32, -11.37,
2, .60, 1.997, 8.62, .76, 10, .18, -8.95,
3, .52, 3.376, 8.07, .86, 10, .14, -8.09,
4, .50, 2.233, 8.01, .71, 10, .18, -8.31,
5, .63, .791, 8.04, .36, 10, .34, -8.51,
6, .40, 1.785, 7.62, .52, 10, .24, -8.84,

Terminal year survivor and F summaries

Age Catchability dependent on age and year class strength

Year class = 1994

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , \leights, F·

FlT01: UK lnshore fl, 1. , .000, .000, .00, 0, .000, .000
FlT02: UK Offshore f, 1., .000, .000, .00, 0, .000, .000
FlT03: UK Beam trawl, 5005. , .360, .000, .00, 1, .597, .000

P shrinkage mean 3461. , .44"" .403, .000

F shrinlc:age mean 0., 1.00"" .000, .000

\leighted prediction

Survivors,
at end of year,

4313. ,

Int,
s.e,
.28,

Ext,
s.e,
.23,

N,
,

2,

Var,
Ratio,

.843,

F

.000

Age 2 Catchability dependent on age and year class strength

Year class = 1993

Fleet,
,

FLT01: UK Inshore fl,
FLT02: UK Offshore f,
FLT03: UK Beam trawl,

P shrinkage mean

F shrinkage Rlean

\leighted prediction

Estimated,
Survivors,

2109. ,
1.,

2070.,

2925.,

839.,

Int, Ext, Var, N, Scaled, Estimated
s.e, s.e, Ratio, , \leights, F

.191, .000, .00, 1, .419, .032

.000, .000, .00, 0, .000, .000

.177, .094, .53, 2, .486, .033

.44" " .080, .023

1 .. 00", , .016, .080

Survivors, Int,
at end of year, s.e,

2115., .12,

Ext, N, Var, F
s.e, , Ratio,
.08, 5, .660, .032
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Table 3.3.8(cont) Western Channel sole XSA diagnostic output.

Age 3 Catchability dependent on age and year class strength

Year class = 1992

Fleet, Estimated, lnt, Ext, Var, N, Scaled, Estimated, Survivors, s.e, s.e, Ratio, , \Jeights, F
FlT01: UK lnshore fl, 1337. , .090, •007. •08 • 2• .491, .171
FlT02: UK Offshore f, 1633 •• .135. .000. .00, 1, .219, .142
FlT03: UK Beam trawl. 1448•• .121, .095, .78, 3, .265. .159

P shrinkage mean 1988•• .48 •• " .021, .118

F shrinkage mean 870., 1.00.... .005, .252

\Jeighted prediction

Survivors,
at end of year.

1436••

lnt,
s.e.
.06.

Ext.
s.e,
.05.

N,.
8,

Var.
Ratio.

.719,

F

.161

Age 4 Catchabi l i"ty dependent on age and year class strength

Year class = 1991

Fleet. Estimated. lnt, Ext. Var, N, Scaled. Estimated
, Survivors, s.e, s.e. Ratio, , \Jeights. F

FlT01: UK lnshore fl, 1683., •074. .052 • .69. 3, .469, .262
FlT02: UK Offshore f, 1319., •105. .094 • •89, 2• .241, .324
FlT03: UK Beam trawl. 1179. , •098, .031, .32 • 4, .266, .356

P shrinkage mean 1296., .45 .... .020. .329

F shrinkage mean 1448•• 1.00". , .004. .299

\Jeighted prediction

Survivors, lnt, Ext. N, Var, F
at end of year, s.e, s.e, , Ratio,

1435., .05. .05. 11, 1.057, .301

Age 5 Catchability dependent on age and year class strength

Year class =1990

Fleet, Estimated, lnt. Ext, Var, N, Scaled, Estimated
• Survivors. s.e, s.e. Ratio. • I./eights, F

FlT01: UK lnshore fl, 1194. , .061, .021, .34, 4, .565. .255
FlT02: UK Offshore f. 955 •• .094, .055. .59, 3, .222. .310
FlT03: UK Beam trawl. 1027•• .095, .100, 1.05, 5, .194. .291

P shrinkage mean 904., .46", I .016, .325

F shrinkage mean 948., 1.00." , .003, .312

I./eighted prediction

Survivors, lnt. Ext. N. Var. F
at end of year. s.e, s.e. , Ratio,

1097•• .04. .04, 14. .866, .274
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Table 3.3 .8(cont) Western Channel sole XSA diagnostic output.

Age 6 Catchability dependent on age and year class strength

Year class = 1989

Fleet,
,

FLT01: UK lnshore fl,
FLT02: UK Offshore f,
FLT03: UK Beam trawl,

P shrinkage mean

F shrinkage mean

Ueighted prediction

Estimated,
Survivors,

923.,
891.,
822.,

584.,

1274. ,

Int, Ext, Var, N, Scaled, Estimated
s.e, s.e, Ratio, , Ueights, F

.061, .025, .41, 5, .451, .308

.074, .008, .10, 4, .385, .317

.101, .073, .72, 6, .149, .340

.56"" .011 , .451

1.00", , .003, .232

Survivors,
at end of year,

891.,

Int,
s.e,
.04,

Ext,
s.e,
.02,

N,
,

17,

Var,
Ratio,

.554,

F

.316

•
Age 7 Catchability constant w.r.t. time and dependent on age

Year class = 1988

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , Ueights, F

FLT01: UK lnshore fl, 442., .058, .019, .32, 6, .447, .218
FLT02: UK Offshore f, 436., .068, .057, .83, 5, .410, .220
FLT03: UK Beam trawl, 404., .095, .091, .96, 6, .140, .236

F shrinkage mean 397., 1.00", , .003, .239

Ueighted prediction

Survivors,
at end of year,

434. ,

Int,
s.e,
.04,

Ext,
s.e,
.03,

N,
,

18,

Var,
Ratio,

.679,

F

.222

Age 8 Catchability constant w.r.t. time and age (fixed at the value for age) 7

Year class = 1987

•
Fleet,

,
FLT01: UK lnshore fl,
FLT02: UK Offshore f,
FLT03: UK Beam trawl,

F shrinkage mean

Ueighted predic~ion

Estimated,
Survivors,

345.,
358. ,
314. ,

340.,

Int,
s.e,

.058,

.067,

.094,

1.00""

Ext, Var, N, Scaled, Estimated
s.e, Ratio, , Ueights, F
.035, .60, 7, .440, .213
.052, .77, 6, .420, .206
.064, .69, 6, .136, .231

.004, .216

Survivors,
at end of year,

346.,

Int,
s.e,
.04,

Ext,
s.e,
.03,

N,
,

20,

Var,
Ratio,

.657,

F

.213

Age 9 Catchability constant w.r.t. time and age (fixed at the value for age) 7

Year class = 1986

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , Ueights, F

FLT01: UK lnshore H, 221. , .060, .041, .68, 8, .326, .205
FLT02: UK Offshore f, 216., .059, .059, 1.01, 7, .581, .210
FLT03: UK Beam trawl, 231. , .100, .061, .61, 5, .090, .198

F shrinkage mean 177. , 1.00", , .003, .251

Ueighted prediction

Survivors,
at end of year,

219. ,

Int,
s.e,
.04,

Ext,
s.e,
.03,

N,
,

21,

Var,
Ratio,

.740, .208
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Table 3.3.9 Western Channe1 sole XSA estimated fishing mortality at age c

Run title : Sole in Vlle (run: XSACDD01/X01)

At 4-Sep-96 18:03:36

Terminal Fs derived using XSA (Uith F shrinkage)

lable 8 Fishing mortality (F) at age
YEAR, 1969, 1970, 1971, 1972, 1973, 1974, 1975,

AGE
1, .0000, .0000, .0004, .0000, .0000, .0000, .0034,
2, .0530, .0545, .0194, .0633, .0360, .0151, .0273,
3, .2171, .1707, .2679, .1924, .2181, .2221, .2377,
4, .1544, .3119, .2460, .3313, .2829, •1621, .1437•
5, .2134. .2327, .2860, .1556, •2632, •1608• .1935 •
6, .1084. .1583, •2346, •2342 • . 1746• .3084• .1330,
7, .2171. .0699, •2018, .0650• •3707, .1867• .1713,
8, .1529, .1813, .1181, •0804, .0945 • •1957, .1629•
9, .1597. .1367, •1852, •1267• .2137• •2308, .1560•

+gp, .1597, .1367, .1852, •1267, .2137• •2308, .1560•
FBAR 3- 7, .1821, .1887, . 2472, •1957• •2619• •2080• .1759•

YEAR, 1976, 1977. 1978, 1979. 1980. 1981. 1982. 1983. 1984, 1985,

AGE
1, .0012. •0004, . 0000• .0000• •0000, •0000 • •0000 • •0000, .0020• .0000•

-.l 2, . 0648. . 0748 • •0613 • •0626• .0406• •0328, •0312 • .0269• •0637, .0501 •0 3, .1698. . 1518, •2564, .2541 • .1934 • •2372, •2461 • •2306 • .2481 • .4640,
4, . 2835. .2076• •2203, •2657. .2205 • .3211 • .4098, •4068, .3776• .4383•
5, . 1765, •1721 • .1532• •2184, •3028. .2960• •4392 • •4405 • •3111 • .3395 •
6, .1744. •1467, •2112, .2180• •1462 • •2762• •3383• .4891. .4170• .3729,
7, .1345. .1157, .1919, •2735, •2422 • .2838• •2445, .4116. •5195 • .3783•
8, .4257. .1369. .1501, •2664, .3282• .2338, •3224, •4699• •3173• .4431 •
9, •2454. . 1333. •1848, .2532• .2394 • .2653• •3026, •4587• .4197, .3998•

+gp, •2454. •1333, •1848• .2532• •2394 • .2653• .3026. •4587, .4197• .3998,FBAR 3- 7, .1877. .1588, •2066, •2459• •2210 • .2829• •3356, .3957• •3747• .3986•

YEAR. 1986, 1987, 1988, 1989. 1990. 1991. 1992. 1993, 1994, 1995, FBAR 93:95
AGE

1, .0000. .0003, .0055, .0049, .0080, .0033. .0006, .0000, .0000. .0000, .0000•2, . 0760. .0963, .1459. .1231, .1189. .0938. .0883, .0576. .0387. .0324. .0429.3, .3690, .3079. .4038, .3636, .3321, .1836. .3056. .2210. .2143. .1608. .1987,4, .4458, .3634. .3483, .5551. .3600, .2675. .2561, .3616, .2452. .3007. .3025 •5, •3976, •2918• .4026, .4036, .4577. .2528. .2355. .3210, .2889. .2745, .2948,6, .3513. .2929, .4128. .3821. .3135. .2786. .1634, .2573. .1454. .3162. .2396•7, .3262, •3793, .3314, .3608, .3342, .1777. •2283. .2827• .1719. .2224. .2257,8, .2613. .3139. .4652. .3333, .3769. .2071. .1524. .2106, .1293, .2128, .1842•9, •6351. .1877, .2254, .4892. .5185. .2240. .1892, .2143. .2148. .2083. .2125,+gP. .6351, .1877, .2254, .4892, .5185, .2240. .1892. .2143, .2148. .2083,FBAR 3- 7. .3780, .3271. .3798, .4130, .3595. .2320, .2378, .2887. .2131. .2549.

e e



e e
Run title : Sole in Vlle (run: XSACDD01/X01) Table 3.3.10 Western Channel sole XSA estimated population numbers at age.

At 4-Sep-96 18:03:36

Terminal Fs derived using XSA (Yith F shrinkage)

Table 10 Stock nl.•nber at age (start of year) NlIT1bers*10**-3
YEAR, 1969, 1970, 1971, 1972, 1973, 1974, 1975,

AGE
3103,1, 1160, 3082, 2765, 2333, 3494, 3541,

2, 1812, 1050, 2789, 2501, 2111, 31M, 3204,
3, 1735, 1554, 899, 2475, 2124, 1842, 2817,
4, 588, 1263, 1186, 622, 1847, 1545, 1335,
5, 815, 456, 837, 839, 404, 1260, 1189,
6, 2149, 596, 327, 569, 650, 281, 970,
7, 113, 1745, 460, 234, 407, 494, 187,
8, 371, 82, 1472, 340, 198, 254, 371,
9, 185, 288, 62, 1184, 284, 163, 189,

+gp, 654, 1536, 1254, 1746, 927, 942, 1577,
TOTAL, 9581, 11652, 12051, 12843, 12446, 13483, 14942,

YEAR, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985,

AGE
1, 6878, 4887, 4345, 5104, 8826, 4843, 3980, 6267, 6834, 3811,
2, 2799, 6216, 4420, 3932, 4619, 7986, 4382, 3602, 5670, 6171,

-J 3, 2821, 2373, 5219, 3762, 3342, 4013, 6993, 3843, 3172, 4814,- 4, 2010, 2154, 1845, 3654, 2640, 2492, 2864, 4947, 2761, 2240,
5, 1046, 1370, 1584, 1339, 2535, 1916, 1636, 1720, 2980, 1713,
6, 887, 793, 1043, 1229, 974, 1695, 1289, 954, 1002, 1976,
7, 769, 674, 620, 764, 894, 762, 1163, 832, 529, 597,
8, 143, 608, 543, 463, 526, 635, 519, 824, 499, 285,
9, 285, 84, 480, 423, 321, 343, 455, 340, 466, 329,

+gp, 1340, 1800, 1673, 1978, 2601, 1458, 1746, 1056, 1030, 760,
TOTAL, 18976, 20960, 21773, 22649, 27278, 26142, 25028, 24385, 24944, 22694,

Table 10 Stock nllTlber at age (start of year) NLJTbers*10**-3
YEAR, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, GMST 69-93 AMST 69-93

AGE
1, 5630, 3603, 3824, 3041, 6446, 4166, 3803, 2354, 2660, 4764, 0, 3987, 4325,
2, 3448, 5095, 3259, 3441, 2738, 5786, 3757, 3439, 2130, 2407, 4313, 3580, 3895,
3, 5311, 2892, 4186, 2549, 2753, 2200, 4767, 3112, 2938, 1854, 2115, 2978, 3263,
4, 2739, 3323, 1923, 2530, 1603, 1787, 1656, 3177, 2258, 2146, 1436, 1972, 2189,
5, 1308, 1587, 2090, 1228, 1314, 1012, 1238, 1160, 2003, 1599, 1435, 1263, 1383,
6, 1104, 795, 1072, 1265, 742, 752, 711, 885, 762, 1357, 1097, 896, 988,
7, 1231, 703, 537, 642, 781, 491, 515, 546, 619, 596, 891, 582, 668,
8, 370, 804, 435, 349, 405, 506, 372, 371, 373, 472, 434, 406, 470,
9, 165, 258, 531, 247, 226, 251, 372, 289, 272, 296, 346, 280, 329,

+gp, 618, 1361, 1279, 820, 877, 920, 755, 767, 928, 921, 895,
TOTAL, 21924, 20419, 19137, 16110, 17885, 17871, 17946, 16101, 14942, 16411, 12963,



Table 3.3.11 Western Channel sole XSA summary table

Run title : Sole in Vlle (run: XSACDD01/X01)

At 4-Sep-96 18:03:37

Table 16 Sl.mIlary (without SOP cerrection)

Terminal Fs derived using XSA (lJith F shrinkage)

RECRUlTS, TOTALBIO, TOTSPBIO, LANDINGS, YlELD/SSB, FBAR 3- 7,
Age 1

1969, 1160, 2556, 2283, 353, .1546, .1821,
1970, 3082, 2902, 2638, 391, •1482, .1887•
1971. 2765, 2605. 2271. 432, •1902, .2472•
1972, 2333, 3391, 2937, 437, .1488, .1957,
1973, 3494, 2387, 2043, 459, .2247, .2619,
1974, 3541, 2740, 2203, 427, •1938, .2080•
1975, 3103, 3746, 3065, 491, .1602, .1759,
1976, 6878, 3972, 2910, 616, •2117, .18n•
19n, 4887, 4971, 3581, 606, .1692, .1588,
1978, 4345, 5413, 4332, 861, .1988, .2066,
1979. 5104, 5874, 4993. 1181, .2365, .2459,
1980, 8826, 6596, 5559, 1269, .2283, .2210,
1981, 4843, 5924, 4790, 1215, •2537, .2829•
1982, 3980, 5952, 5288, 1446, .2734, .3356,
1983, 6267, 5173, 4490, 1498, .3336, .3957,
1984, 6834, 5024, 4193, 1370, .3268, .3747,
1985, 3811. 5178, 3890, 1409, .3622, .3986,
1986, 5630, 4785, 3890, 1368, •3517, .3780•
1987, 3603, 5097, 4168, 1159, .2781, .3271,
1988, 3824, 4882, 4265, 1350, .3165, .3798,
1989, 3041. 3803, 3075, 1161, .3776, .4130,
1990, 6446, 4321, 3014, 1082, •3590, .3595 •
1991. 4166, 4196, 3041, 731, .2404. .2320,
1992, 3803, 4065, 3357, 769, .2291. .2378,
1993, 2354, 3404, 2943, 762, .2589. .2887,
1994, 2660, 3837, 3276, 678, .2070, .2131,
1995, 4764, 3999, 3192, 724, .2268, .2549,

Arith.
Hean • 4279, 4326, 3544, 898, .2467, .2723,

Units, (Thousands) , (Tennes) , (Tonnes), (Tonnes),
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Table 3.3.12
The SAS System

Sole in the ~estern English Channel (Fishing Area Vlle)

Single option prediction: Input data

Year: 1996

Stock Natural Maturity Prop.of F Prop.of M lJeight Exploit. lJeight
Age size mortality ogive bef.spaw. bef.spaw. in stock pattern in catch

1 3987.000 0.1000 0.0000 0.0000 0.0000 0.073 0.0000 0.106
2 4313.000 0.1000 0.0000 0.0000 0.0000 0.138 0.0433 0.169
3 2115.000 0.1000 1.0000 0.0000 0.0000 0.200 0.2008 0.230
4 1436.000 0.1000 1.0000 0.0000 0.0000 0.259 0.3057 0.287
5 1435.000 0.1000 1.0000 0.0000 0.0000 0.314 0.2979 0.340
6 1097.000 0.1000 1.0000 0.0000 0.0000 0.365 0.2421 0.390
7 891.000 0.1000 1.0000 0.0000 0.0000 0.413 0.2281 0.436
8 434.000 0.1000 1.0000 0.0000 0.0000 0.458 0.1861 0.479
9 346.000 0.1000 1.0000 0.0000 0.0000 0.500 0.2147 0.519

10+ 895.000 0.1000 1.0000 0.0000 0.0000 0.607 0.2147 0.621

Unit Thousands . · - . Kilograms . Kilograms

Year: 1997

Recruit- Natural Maturity Prop.of F Prop.of M lJeight Exploit. lJeight
Age ment mortal ity ogive bef.spaw. bef.spaw. in stock pattern in catch

1 3987.000 0.1000 0.0000 0.0000 0.0000 0.073 0.0000 0.106
2 · 0.1000 0.0000 0.0000 0.0000 0.138 0.0433 0.169
3 · 0.1000 1.0000 0.0000 0.0000 0.200 0.2008 0.230
4 · 0.1000 1.0000 0.0000 0.0000 0.259 0.3057 0.287
5 · 0.1000 1.0000 0.0000 0.0000 0.314 0.2979 0.340
6 · 0.1000 1.0000 0.0000 0.0000 0.365 0.2421 0.390
7 · 0.1000 1.0000 0.0000 0.0000 0.413 0.2281 0.436
8 · 0.1000 1.0000 0.0000 0.0000 0.458 0.1861 0.479
9 · 0.1000 1.0000 0.0000 0.0000 0.500 0.2147 0.519

10+ · 0.1000 1.0000 0.0000 0.0000 0.607 0.2147 0.621

Unit Thousands - · . - Kilograms - Kilograms

Year: 1998

Recruit- Natural Maturity Prop.of F Prop.of M IJeight Exploit. IJeight
Age ment mortal ity ogive bef.spaw. bef.spaw. in stock pattern in catch

1 3987.000 0.1000 0.0000 0.0000 0.0000 0.073 0.0000 0.106
2 · 0.1000 0.0000 0.0000 0.0000 0.138 0.0433 0.169
3 · 0.1000 1.0000 0.0000 0.0000 0.200 0.2008 0.230
4 · 0.1000 1.0000 0.0000 0.0000 0.259 0.3057 0.287
5 · 0.1000 1.0000 0.0000 0.0000 0.314 0.2979 0.340
6 · 0.1000 1.0000 0.0000 0.0000 0.365 0.2421 0.390
7 · 0.1000 1.0000 0.0000 0.0000 0.413 0.2281 0.436
8 · 0.1000 1.0000 0.0000 0.0000 0.458 0.1861 0.479
9 · 0.1000 1.0000 0.0000 0.0000 0.500 0.2147 0.519

10+ · 0.1000 1.0000 0.0000 0.0000 0.607 0.2147 0.621

Unit Thousands - · . - Kilograms . Ki lograms

Notes: Run name : SPRCDD01
Date and time: 07SEP96:13:57
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Table 3.3.13

The SAS System
Sole in the Western English Channel (Fishing Area Vlle)

Prediction with management option table

13:56 Saturday, September 7, 1996

Year: 1996 Year: 1997 Year: 1998

F Reference Stock Sp.stock Catch in F Reference Stock Sp.stock Catch in Stock Sp.stock
Factor F biomass biomass weight Factor F biomass biomass weight biomass biomass

1.0000 0.2549 3816 2930 670 0.0000 0.0000 3924 3135 0 4729 3941

· · · 0.1000 0.0255 · 3135 77 4651 3862

· · · 0.2000 0.0510 · 3135 152 4574 3785

· · · 0.3000 0.0765 · 3135 225 4499 3710

· · · · 0.4000 0.1020 · 3135 297 4426 3637

· · · · 0.5000 0.1275 · 3135 367 4354 3565
· · · 0.6000 0.1530 · 3135 435 4284 3496

· · · · · 0.7000 0.1784 · 3135 502 4216 3427

· 0.8000 0.2039 · 3135 568 4149 3360

· · · · 0.9000 0.2294 · 3135 632 4084 3295

· · 1.0000 0.2549 · 3135 694 4020 3231
· · · 1.1000 0.2804 · 3135 756 3958 3169

· · · 1.2000 0.3059 3135 815 3897 3108
· 1.3000 0.3314 · 3135 874 3837 3049

· · · 1.4000 0.3569 · 3135 931 3779 2990

· · · · 1.5000 0.3824 3135 987 3722 2934

· · · 1.6000 0.4079 3135 1041 3667 2878

· · · 1.7000 0;4334 3135 1095 3613 2824

· · 1.8000 0.4589 · 3135 1147 3559 2771

· 1.9000 0.4843 · 3135 1198 3508 2719

· · 2.0000 0.5098 3135 1248 3457 2668

- - Tonnes Tonnes Tannes - - Tannes Tannes Tannes Tonnes Tannes

•

Notes: Run name
Date and time
Computatian af ref. F
Basis far 1996

MANCDOol
o7SEP96: 14:30
Simple mean, age 3 - 7
F factors
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Table 3.3.14
The SAS System

Sole in the ~estern English Channel (Fishing Area Vlle)

Single option prediction: Oetailed tables

13:56 Saturday, September 7, 1996

•

•

Year: 1996 F-factor: 1.0000 Reference F: 0.2549 1 January Spawning time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Age F nlßlbers weight size biomass size biomass size biomass

1 0.0000 0 0 3987 290 0 0 0 0
2 0.0433 174 29 4313 597 0 0 0 0
3 0.2008 367 84 2115 423 2115 423 2115 423
4 0.3057 361 104 1436 372 1436 372 1436 372
5 0.2979 353 120 1435 451 1435 451 1435 451
6 0.2421 225 88 1097 401 1097 401 1097 401
7 0.2281 173 76 891 368 891 368 891 368
8 0.1861 70 34 434 199 434 199 434 199
9 0.2147 64 33 346 173 346 173 346 173

10+ 0.2147 165 102 895 543 895 543 895 543

Total 1951 670 16949 3816 8649 2930 8649 2930

Unit - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

Year: 1997 F-factor: 1.0000 Reference F: 0.2549 1 January Spawning time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Age F m..nbers weight size biomass size biomass size biomass

1 0.0000 0 0 3987 290 0 0 0 0
2 0.0433 146 25 3608 499 0 0 0 0
3 0.2008 648 149 3737 747 3737 747 3737 747
4 0.3057 393 113 1566 405 1566 405 1566 405
5 0.2979 235 80 957 301 957 301 957 301
6 0.2421 198 77 964 352 964 352 964 352
7 0.2281 152 66 779 322 779 322 779 322
8 0.1861 104 50 642 294 642 294 642 294
9 0.2147 60 31 326 163 326 163 326 163

10+ 0.2147 167 104 906 550 906 550 906 550

Total 2102 694 17471 3924 9877 3135 9877 3135

Unit - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

Year: 1998 F-factor: 1.0000 Reference F: 0.2549 1 January Spawning time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Age F numbers weight size biomass size biomass size biomass

1 0.0000 0 0 3987 290 0 0 0 0
2 0.0433 146 25 3608 499 0 0 0 0
3 0.2008 542 125 3126 625 3126 625 3126 625
4 0.3057 695 200 2766 716 2766 716 2766 716
5 0.2979 256 87 1043 328 1043 328 1043 328
6 0.2421 132 51 643 235 643 235 643 235
7 0.2281 133 58 685 283 685 283 685 283
8 0.1861 91 44 561 257 561 257 561 257
9 0.2147 89 46 482 241 482 241 482 241

10+ 0.2147 166 103 899 546 899 546 899 546

Total 2249 738 17801 4020 10206 3231 10206 3231

Unit - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

Notes: Run name
Date and time
Computation of ref.
Prediction basis

SPRCDD01
07SEP96:14:40

F: Simple mean, age 3 • 7
F factors
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Table 3.3.15 Western Channel Sole. Stock numbers of recruits and their source for recent year c1asses used in

predictions, and the relative (%) contributions to landings and SSB (by weightl of these year c1asses

1994

1995

1993

1996 1995

Year-class 1992 1993 1994 1995 1996

Stock No. (thousands) 2354 2660 4764 3987 3987
of one-year-olds
Source VPA VPA VPA GM GM

Status Qua F:
% in 1996 cateh 15.8 12.7 4.4 0.0
% in 1997 cateh 11.7 16.5 21.8 3.7 0.0

% in 1996 SSB 12.7 14.4 0.0 0.0
% in 1997 SSB 9.6 12.9 23.8 0.0 0.0
% in 1998 SSB 7.3 10.2 22.2 19.3 0.0

-..I
GM= geometrie mean recruitment

01

Vlle sole: Year-c1ass % contribution to a) 1997 landings and b) 1998 SSB
a b

1992

• •



Table 3.3.16 The input parameters ror the Sole in the Western Channel sensitivity analysis and medium term predictions

Input to sensitivity analysis SOL 7E
1 10 1996 3
1 0 0

N1 3987 0.43 Population numbers M1 0.1 0.1 Natural mortality
N2 4313 0.28 M2 0.1 0.1
N3 2115 0.12 M3 0.1 0.1
N4 1436 0.06 M4 0.1 0.1
N5 1435 0.05 M5 0.1 0.1
N6 1097 0.04 M6 0.1 0.1
N7 891 0.04 M7 0.1 0.1
N8 434 0.04 M8 0.1 0.1
N9 346 0.04 M9 0.1 0.1
N10 895 0.04 M10 0.1 0.1
sH1 0 1.84 Fishing mortality in the final year MT1 0 0 Maturity
sH2 0.043 0.48 MT2 0 0.1
sH3 0.201 0.29 MT3 1 0.1
sH4 0.306 0.05 MT4 1 0
sH5 0.298 0.12 MT5 1 0
sH6 0.242 0.29 MT6 1 0
sH7 0.228 0.11 MT? 1 0

-.l sH8 0.186 0.17 MT8 1 0
-.l sH9 0.215 0.13 MT9 1 0

sH10 0.215 0.13 MT10 1 0
WH1 0.106 0.27 Weight at aga in the catch R97 3987 0.43 GM recruitment
WH2 0.169 0.15 R98 3987 0.43
WH3 0.23 0.09 HF96 1 0.12 Fishing mortality multiplier
WH4 0.287 0.06 HF97 1 0.12
WH5 0.34 0.04 HF98 1 0.12
WH6 0.39 0.03 K96 1 0.1
WH7 0.436 0.02 K97 1 0.1
WH8 0.479 0.01 K98 1 0.1
WH9 0.519 0 Sole
WH10 0.621 0.01 Western Channel
WS1 0.073 0.41 Weight at aga in the stock 1
WS2 0.138 0.19 1 10 1
WS3 0.2 0.11
WS4 0.259 0.07 H.cons.
WS5 0.314 0.05 3 7
WS6 0.365 0.03 1969 1995
WS7 0.413 0.02 Stock numbers in 1996 are VPA survivors.
WS8 0.458 0.01 -1
WS9 0.5 0.01
WS10 0.602 0



Table 3.3.17

The SAS System
Sole in the Western English Channel (Fishing Area VIIe)

Yield per recruit: Summary table

13:56 Saturday, September 7, 1996

1 January Spawning time

F Reference Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Factor F numbers weight size biomass size biomass size biomass

0.0000 0.0000 0.000 0.000 10.508 4258.638 8.603 4060.802 8.603 4060.802
0.1000 0.0255 0.157 71.005 8.942 3364.446 7.037 3166.610 7.037 3166.610
0.2000 0.0510 0.266 115.141 7.854 2756.266 5.950 2558.430 5.950 2558.430
0.3000 0.0765 0.346 143.737 7.058 2320.283 5.153 2122.447 5.153 2122.447
0.4000 0.1020 0.406 162.765 6.451 1995.457 4.546 1797.621 4.546 1797.621
0.5000 0.1275 0.454 175.634 5.974 1746.180 4.069 1548.344 4.069 1548.344
0.6000 0.1530 0.493 184.408 5.591 1550.326 3.686 1352.490 3.686 1352.490
0.7000 0.1784 0.524 190.389 5.276 1393.455 3.371 1195.619 3.371 1195.619
0.8000 0.2039 0.551 194.432 5.014 1265.768 3.109 1067.932 3.109 1067.932
0.9000 0.2294 0.573 197.108 4.793 1160.396 2.888 962.560 2.888 962.560
1.0000 0.2549 0.592 198.812 4.603 1072.395 2.698 874.559 2.698 874.559
1.1000 0.2804 0.609 199.818 4.440 998.127 2.535 800.291 2.535 800.291
1.2000 0.3059 0.623 200.322 4.297 934.859 2.392 737.023 2.392 737.023
1.3000 0.3314 0.636 200.464 4.172 880.508 2.267 682.672 2.267 682.672
1.4000 0.3569 0.647 200.346 4.061 833.460 2.156 635.624 2.156 635.624
1.5000 0.3824 0.657 200.040 3.962 792.448 2.057 594.612 2.057 594.612
1.6000 0.4079 0.666 199.602 3.874 756.468 1.969 558.632 1.969 558.632
1.7000 0.4334 0.674 199.072 3.794 724.714 1.889 526.878 1.889 526.878
1.8000 0.4589 0.682 198.478 3.722 696.536 1.817 498.700 1.817 498.700
1.9000 0.4843 0.688 197.844 3.656 671.401 1.752 473.566 1.752 473.566
2.0000 0.5098 0.694 197.186 3.596 648.873 1.692 451.037 1.692 451.037

. - Numbers Grams Numbers Grams Numbers Grams Numbers Grams

•

Notes: Run name
Oate and time
Computation of ref. F:
F-0.1 factor
F-max factor
F-0.1 reference F
F-max reference F
Recruitment

YlDCDD01
07SEP96:14:06
Simple mean, age 3 - 7
0.5397
1.2990
0.1376
0.3311
Single recruit
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Table 3.3.18 The parameter estimates and stadard errors for the Beverton Holt stock and recruitment curve
fitted in the medium term projections

Western Channel Sole

Beverton-Holt curve Moving average term NOT fitted

IFAIL on exit from E04FDF = 0

Residual sum of squares= 2.1943

Number of observations= 26

Number of parameters = 2

Residual mean square = 0.0914

Coefficient of determination = 0.2768

Adj. coeff. of determination = 0.2466

IFAIL from E04YCF= 0

Parameter Correlation matrix 1
-0.9848 1

Parameter s.d.
1.8614 0.6348
6.5138 6.2999
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Table 3.4.1 English Channel PLAICE. Nominallandings (tonnes) in Division VIIe, as used by the Working Group.

Unallocated2Year Belgium Denmark France UK (Engl. Others Total Total as
& Wales) reported used by

WG

1976 5 323 312 640 640

1977 3 336 363 702 702

1978 3 314 467 78 784

1979 2 458 515 975 2 977

1980 23 325 609 9 966 113 1,079

1981 27 537 953 1,517 -16 1,501

1982 81 363 1,109 1,553 135 1,688

1983 20 371 1,195 1,586 -91 1,495

1984 24 278 1,144 1,446 101 1,547

1985 39 197 1,122 1,358 83 1,441

1986 26 276 1,389 1,691 119 1,810

1987 68 435 1,419 1,922 36 1,958

1988 90 584 1,654 2,328 130 2,458 •1989 89 4482 1,708 2 2,247 111 2,358

1990 82 2 N/A3 1,873 18 1,975 618 2,593
1991 57 25e 1,314 16 1,638 210 1,848
1992 25 2772 1,110 19 1,431 193 1,624
1993 56 2792 1,079 4 1,417 1,417
1994 10 1482

996 3 1,156 1,156
1995 13 1452

859 1,017 1,017

IIncluded in Division VIId.
2Estimated by the Working Group.
3Divisions VIId,e = 14,739 t.

•

E:\ACFM\WGSSDS97\T-3-4-l.DOC 06/09/% 10:04
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Table3.4.2 Division VIIe PLAICE CPUE and effort data. UK (E+W) >40' vessels, corrected for fishing power. Also auturnn
beam trawl survey CPUE,

(CPVE kglhr). (CPVE kg/10 km)

Year West Sector North Sector South Sector

Otter Beam Otter Beam Beam Survey

1972 2.31 4.50
1973 2.25 3.85
1974 1.65 3.47

1975 1.78 3.53
1976 1.89 3.62
1977 1.37 3.10

1978 1.61 5.41 3.63 10.35 11.84
1979 1.84 4.16 4.58 7.37 6.58
1980 2.02 3.15 5.82 6.06 6.45
1981 2.61 4.44 10.98 8.35 8.33
1982 3.28 4.43 10.77 9.23 7.69
1983 2.57 2.76 11.03 9.64 5.71
1984 2.95 4.08 10.92 10.38 7.80
1985 2.60 3.79 8.81 9.00 6.38 15.21
1986 3.25 .30 10.94 12.21 6.85 16.46

• 1987 3.56 5.37 11.02 9.69 7.45 20.59
1988 3.90 3.50 15.38 6.51 4.85 25.34
1989 2.69 6.50 10.87 14.25 6.88 14.80
1990 2.95 6.52 7.77 15.64 10.17 11.60
1991 2.80 6.16 5.08 13.24 7.47 8.73
1992 1.92 6.30 3.51 10.61 9.69 7.45
1993 1.39 6.14 3.03 11.04 7.17 6.20
1994 1.46 4.62 2.48 9.17 6.47 5.70
1995 1.61 4.60 2.01 6.29 5.36 5.14

Effort (Effective hours fishing)

Year West Sector I North Sector South Sector
Otter Beam Otter Beam Beam

1972 40,290 24,312
1973 43,764 25,779
1974 30,560 17,967
1975 31,895 16,051
1976 32,936 22,771
1977 33,219 21,194

1978 31,741 3,996 16,823 10,353 7,739

• 1979 32,591 7,766 16,981 22,091 9,523
1980 36,033 11,792 13,647 38,212 12,154

1981 31,638 12,832 15,172 37,830 14,627
1982 24,090 22,548 14,422 42,281 14,765

1983 33,410 40,959 19,117 36,935 16,765

1984 36,869 36,892 15,800 27,046 25,171
1985 40,068 42,082 17,545 30,739 19,367

1986 28,757 34,143 20,758 25,373 16,815
1987 26,967 41,219 17,995 20,866 24,964

1988 35,589 44,972 17,366 28,166 30,222
. 1989 33,522 46,523 21,113 29,769 33,655

1990 32,220 41,495 20,605 34,635 24,817

1991 24,519 40,398 16,005 25,055 18,121
1992 22,760 29,114 16,840 35,190 16,561
1993 22,793 32,453 15,298 31,353 20,112
1994 22,824 37,812 14,878 32,626 29,977

1995 20,028 45,445 15,015 32,419 24,035

E:\ACFM\WGSSDS97\T-3-4-2.DOC 06/09/96 10:19 81
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Table 3.4.3

WESTERN CHANNEL PLAICE.

Annual length distributions by fleet 1995. * Lower limit for UK

UK (England & Wales)
Length* All gears bar

(ern) Beam trawl beam & dredge
22
23 18
24 70 900
25 3161 10105
26 9588 13707
27 17660 24844
28 31428 39213
29 44620 44204
30 65553 58441
31 80855 55142
32 106699 67742
33 112309 53957
34 106107 54833 •35 92459 34935
36 78521 25760
37 67754 25142
38 55524 19946
39 39300 17816
40 31590 9602
41 26559 8407
42 19810 7686
43 17317 3308
44 16650 4393
45 13374 4043
46 11706 1638
47 13646 2247
48 11292 1493
49 10281 2769
50 10509 855
51 8484 529 •52 6726 1331
53 5322 533
54 3428 564
55 2290 400
56 1686 389
57 929 0
58 862 197
59 1079 196
60 69 292
61 86 102
62 302 0
63 65 0
64 464 0
65 31 56
66 36

TOTAL 1126219 597717

82



•

Table 3.4.4

Run title : Plaice in Vlle (run: XSASF101/X01)

At 4-Sep-96 20:16:59

Table Catch numbers at age Numbers*10**-3
YEAR, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985,

AGE
1, 25, 6, 46, 20, 19, 41, 72, 3, 77, 3,
2, 106, 621, 242, 519, 743, 657, 273, 708, 920, 573,
3, 620, 304, 914, 697, 712, 1854, 1710, 698, 1419, 1228,
4, 156, 266, 103, 543, 205, 381, 1131, 1184, 455, 971,
5, 110, 84, 136, 70, 188, 95, 198, 514, 372, 122,
6, 58, 50, 49, 75, 56, 89, 71, 84, 150, 201,
7, 59, 31, 29, 35, 59, 16, 74, 33, 71, 127,
8, 37, 46, 26, 23, 19, 43, 11, 38, 20, 19,
9, 14, 15, 21, 14, 13, 14, 26, 2, 30, 4,

+gp, 79, 59, 66, 82, 130, 80, 115, 92, 43, 48,
TOTAlNUM, 1264, 1482, 1632, 2078, 2144, 3270, 3681, 3356, 3557, 3296,
TONSLAND, 640, 702, 784, 977, 1079, 1501, 1688, 1495, 1547, 1441,
SOPCOF %, 100, 100, 100, 100, 100, 100, 100, 100, 100, 100,

Table Catch numbers at age Numbers*10**-3
YEAR, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995,

AGE
1, 10, 74, 12, 10, 57, 41, 90, 36, 84, 6,
2, 894, 1029, 1797, 254, 320, 533, 674, 639, 311, 300,
3, 2104, 1846, 4033, 2520, 2875, 1020, 1159, 1256, 1283, 630,
4, 642, 1103, 731, 2186, 2233, 1547, 609, 540, 605, 719,
5, 364, 550, 369, 617, 917, 766, 553, 220, 184, 188,
6, 67, 195, 108, 223, 202, 381, 361, 231, 74, 99,
7, 106, 50, 76, 95, 113, 80, 201, 189, 91, 32,
8, 61, 37, 28, 80, 60, 34, 53, 143, 57, 61,
9, 27, 36, 16, 25, 42, 24, 23, 31, 63, 58,

+gp, 59, 46, 40, 86, 55, 42, 41, 74, 41, 68,
TOTALNUM, 4334, 4966, 7210, 6096, 6874, 4468, 3764, 3359, 2793, 2161,
TONSLAND, 1810, 1958, 2458, 2358, 2593, 1848, 1624, 1417, 1156, 1017,
SOPCOF %, 100, 100, 100, 100, 100, 100, 100, 100, 100, 100,

•
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Table 3.4.5

Run title : Plaice in Vlle (run: XSASF101/X01)

At 4-Sep-96 20:16:59

Table 2 Catch weights at age (kg)
YEAR, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985,

AGE
1, .1860, .1990, .1980, .1950, .2480, .1540, .1980, .1150, .1520, .1070,
2, .2850, .3050, .3020, .2990, .3370, .2870, .2910, .2410, .2670, .2340,
3, .3830, .4090, .4060, .4010, .4270, .4170, .3840, .3600, .3840, .3580,
4, .4790, .5120, .5080, .5020, .5180, .5430, .4770, .4710, .5000, .4770,
5, .5750, .6150, .6100, .6030, .6110, .6660, .5680, .5760, .6160, .5930,
6, .6690, .7160, .7100, .7020, .7050, .7850, .6600, .6720, .7320, .7040,
7, .7630, .8160, .8090, .8000, .8000, .9000, .7490, .7620, .8480, .8120,
8, .8550, .9150, .9080, .8970, .8970, 1.0130, .8390, .8450, .9640, .9140,
9, .9470, 1.0140, 1.0050, .9940, .9950, 1.1210, .9270, .9200, 1.0800, 1.0140,

+gp, 1.2840, 1.3680, 1.4030, 1.3200, 1.4030, 1.4850, 1.2980, 1.1190, 1.5560, 1.3690,
SOPCOFAC, .9993, 1.0001, .9998, 1.0002, .9998, 1.0004, 1.0005, 1.0004, .9997, .9998,

Table 2 Catch weights at age (kg)
YEAR, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995,

AGE
1, .1810, .2570, .1430, .1680, .2480, .2060, .2500, .2140, .2180, .2260,
2, .2710, .2940, .2290, .2340, .2800, .2610, .2910, .2710, .2800, .2980,
3, .3650, .3440, .3230, .3080, .3230, .3260, .3460, .3350, .3490, .3740,
4, .4620, .4110, .4260, .3880, .3770, .4010, .4140, .4080, .4230, .4540,
5, .5630, .4900, .5380, .4750, .4420, .4850, .4970, .4880, .5030, .5370,
6, .6670, .5840, .6600, .5700, .5180, .5800, .5930, .5760, .5880, .6240,
7, .7750, .6930, .7900, .6710, .6060, .6840, .7030, .6720, .6800, .7140,
8, .8870, .8160, .9290, .7800, .7040, .7980, .8260, .7750, .7770, .8080,
9, 1.0030, .9530, 1.0770, .8960, .8140, .9210, .9640, .8870, .8800, .9060,

+gp, 1.5070, 1.4170, 1.4490, 1.2110, 1.1320, 1.2990, 1.3610, 1.2110, 1.2100, 1.1190,
SOPCOFAC, .9997, 1.0002, .9999, .9999, 1.0006, .9981, 1.0002, .9998, .9997, 1.0007,
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Table3.4.6

Run title : Plaice in Vlle (run: XSASF10l'X01)

At 4-Sep-96 20: 16:59

lable 3 Stock weights at age (kg)
YEAR, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985,

AGE
1, .1090, .1160, .1150, .1140, .1140, .1260, .1080, .1160, .1110, .1120,
2, .2150, .2300, .2280, .2260, .2270, .2500, .2140, .2280, .2220, .2220,
3, .3200, .3420, .3390, .3350, .3380, .3730, .3180, .3350, .3340, .3310,
4, .4220, .4520, .4480, .4430, .4470, .4920, .4190, .4360, .4460, .4380,
5, .5240, .5600, .5560, .5490, .5540, .6090, .5170, .5320, .5600, .5430,
6, .6220, .6660, .6600, .6530, .6600, .7250, .6150, .6230, .6730, .6470,
7, .7190, .7700, .7630, .7550, .7640, .8380, .7100, .7100, .7880, .7490,
8, .8140, .8720, .8640, .8540, .8670, .9490, .8020, .7910, .9030, .8490,
9, .9080, .9720, .9630, .9530, .9670, 1.0570, .8930, .8670, 1.0180, .9480,

+gp, 1.2410, 1.3220, 1.3550, 1.2750, 1.3510, 1.4350, 1.2550, 1.0940, 1.4980, 1.3290,

•
lable 3 Stock weights at age (kg)
YEAR, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995,

AGE
1, .0960, .0680, .1030, .1380, .2360, .1820, .2350, .1880, .1880, .1920,
2, .1950, .1450, .1840, .2000, .2620, .2320, .2690, .2410, .2480, .2620,
3, .2970, .2320, .2750, .2700, .3000, .2920, .3170, .3020, .3140, .3360,
4, .4010, .3260, .3730, .3470, .3490, .3620, .3780, .3710, .3850, .4130,
5, .5070, .4290, .4810, .4310, .4080, .4420, .4540, .4470, .4620, .4950,
6, .6150, .5390, .5980, .5220, .4790, .5310, .5430, .5310, .5450, .5800,
7, .7270, .6590, .7230, .6200, .5610, .6310, .6460, .6230, .6330, .6680,
8, .8400, .7880, .8580, .7250, .6540, .7400, .7630, .7230, .7280, .7600,
9, .9550, .9240, 1.0020, .8370, .7580, .8580, .8930, .8300, .8280, .8560,

+gp, 1.4420, 1.3470, 1.3630, 1.1430, 1.0640, 1.2230, 1.2740, 1. 1450, 1.1500, 1.0660,

•
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Table 3.4.7
The SAS System 20:10 Yednesday, September 4, 1996

PLE-ECHY: Plaice in the Yestern English Channel (Fishing Area Vlle)

FLT02: UK(E+Y)Otter trawl

Fishing Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch,
Year effort age 2 age 3 age 4 age 5 age 6 age 7 age 8 age 9 age 10 age 11 age 12 age 13 age 14

1984 52.886 161 293 97 81 28 12 3 6 1 1 1 0 0
1985 57.685 125 258 194 23 32 15 2 1 2 0 1 0 0
1986 49.521 191 427 130 50 9 15 7 4 1 1 0 1 0
1987 45.112 194 381 223 100 25 6 3 5 3 0 0 0 0
1988 53.402 392 754 117 52 15 10 3 2 3 0 0 0 1
1989 54.707 43 494 360 77 26 7 6 1 4 1 0 0 0
1990 53.050 22 347 266 85 18 11 6 3 2 1 0 0 0
1991 40.789 28 89 135 65 30 6 3 2 1 0 1 0 0
1992 39.909 26 72 46 40 25 13 4 1 1 1 0 0 0
1993 39.174 40 76 33 12 12 10 8 2 1 1 1 0 0
1994 38.768 23 86 37 10 3 4 2 3 0 0 0 0 0
1995 35.264 28 48 49 11 6 1 3 2 1 0 0 0 0

The SAS System 20:10 Wednesday, September 4, 1996
PLE-ECHY: Plaice in the Yestern English Channel (Fishing Area Vlle)

FLT03: UK(E+W)Beam trawl

Fishing Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch, Catch,
Year effort age 3 age 4 age 5 age 6 age 7 age 8 age 9 age 10 age 11 age 12 age 13

age 1:.
1984 87.631 511 149 130 58 25 8 10 2 3 1 2
1985 92.188 461 360 45 65 46 7 2 5 1 2 2 1
1986 76.331 656 228 117 24 39' 20 11 3 5 1 3 3
1987 87.049 493 305 176 82 22 20 15 10 4 3 1 1
1988 103.360 825 197 118 34 26 10 6 9 1 1 1 2
1989 109.947 923 785 210 97 49 35 7 16 10 3 1 2
1990 100.947 1054 827 327 77 54 23 13 12 7 3 1 1
1991 83.574 366 641 356 160 36 11 8 4 2 4 1 1
1992 80.865 466 308 294 172 89 26 10 5 5 2 1 0
1993 83.918 544 248 103 115 90 67 14 12 7 6 1 2
1994 100.415 659 313 104 43 53 35 38 10 4 4 4 1
1995 101.899 289 347 103 52 19 35 34 24 8 3 4 3

The SAS System 20:10 Wednesday, September 4, 1996
PLE-ECHY: Plaice in the Yestern English Channel (Fishing Area Vlle)

FLT01: VIIE B/Trawl Survey

Fishing Catch, Catch, Catch, Catch, Catch, •Year effort age 1 age 2 age 3 age 4 age 5

1986 147.68 91 128 249 95 35
1987 134.34 536 148 140 73 37
1988 128.23 139 371 340 97 22
1989 165.66 31 70 281 188 23
1990 176.04 25 38 220 87 75
1991 171.59 22 27 63 79 62
1992 196.60 152 44 72 24 40
1993 188.26 21 70 60 24 13
1994 205.87 34 32 98 30 10
1995 187.50 50 46 45 48 12
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Table 3.4.8

Lowestoft VPA Version 3.1

4-Sep-96 20:15:33

Extended Survivors Analysis

Plaice in Vlle (run: XSASF101/X01)

CPUE data from file /users/fish/ifad/ifapwork/wgssds/ple_echw/FLEET.X01

Catch data for 20 years. 1976 to 1995. Ages 1 to 10.

Fleet, First, Last, First, Last, Alpha, Beta
, year, year, age , age

FLT01: VIIE B/Trawl , 1986, 1995, 1, 5, .750, .800
FLT02: UK(E+IJ)Otter , 1986, 1995, 2, 9, .000, 1.000
FLT03: UK(E+IJ)Beam t, 1986, 1995, 3, 9, .000, 1.000

Time series weights :

Tapered time weighting not applied

Catchability analysis:

Catchability dependent on stock size for ages < 4

Regression type = C
Minimum of 5 points used for regression
Survivor estimates shrunk to the population mean for ages < 4

Catchability independent of age for ages >= 7

Terminal population estimation

Survivor estimates shrunk towards the mean F
of the final 5 years or the 4 oldest ages.

S.E. of the mean to which the estimates are shrunk

Minimum standard error for population
estimates derived from each fleet = .300

Prior weighting not applied

Tuning had not converged after 30 iterations

1.500

Total absolute residual between iterations
29 and 30 .00068

values
1,

.0017,

.0017,• Final year F
Age ,
Iteration 29,
iteration 30,

2,
.1044,
.1044,

3,
.4950,
.4950,

4,
.7621,
.7621,

5,
.7338,
.7339,

6,
.7593,
.7594,

87

7,
.6599,
.6600,

8,
.6015,
.6016,

9
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Table 3.4.8 (continued)

Log catchability residuals.

Fleet FLT01: VIIE B/Trawl

Age 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995
1 - .66, .56, .14, .04, - .23, -.38, .55, .00, -.13, .11
2 .30, -.29, .55, -.49, .03, -.25, -.08, .12, .10, .03
3 .39, .11, -.01, - .18, -.11, .01, .03, - .12, -.06, -.06
4 .44, .30, .45, .23, -.43, -.11, -.39, -.35, -.15, .01
5 .19, .53, -.08, -.35, .05, .11, -.03, .07, ••46, -.01
6 , No data for this fleet at this age
7 No data for this fleet at this age
8 No data for this fleet at this age
9 No data for this fleet at this age

Hean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age ,
Hean Log q,
S.E(Log q),

4,
-7.9553,

.3380,

5
-8.0228,

.2743,

•
Regression statistics

Ages with q dependent on year dass strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Hean Log q

1, .58, 1.751, 9.08, .69, 10, .40, -9.46,
2, .67, 1.774, 8.92, .78, 10, .32, -9.15,
3, .72, 2.862, 8.07, .93, 10, .17, -7.99,

Ages with q independent of year dass strength and constant w.r.t. time.

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Hean Q

4, .88, .678, 7.91, .79, 10, .31, -7.96,
5, .90, .757, 7.90, .87, 10, .25, -8.02,
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Table 3.4.8 (continued)

Fleet FLT02: UK(E+W)Otter

Age 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995
1 , No data for this fleet at this age
2 .57, -.09, .45, - .81, - .30, -.03, - .14, .04, .24, .07
3 .33, .38, - .04, -.17, -.17, .05, -.09, -.09, -.19, -.02
4 .09, .66, -.24, .16, .03, -.01, -.04, -.32, -.18, -.15
5 .02, .89, .03, .25, - .27, -.06, -.11, - .17, -.44, -.12
6 .01, .33, -.15, .31, -.07, -.10, .03, -.24, -.36, .24
7 , .82, .38, -.07, -.27, .43, -.16, - .19, .02, -.53, -.44
8 .09, .06, .15, .00, .29, .16, .04, .01, -.89, -.08
9 , .22, .40, .09, -.04, .18, .17, -.23, .00, - .23, -.06

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age ,
Mean Log q,
S.E(Log q),

4,
-6.3751,

.2773,

5,
-6.5948,

.3632,

6,
-6.8846,

.2330,

7,
-7.0131,

.4237,

8,
-7.0131,

.3239,

9
-7.0131,

.2066,

• Regression statistics

Ages with q dependent on year class strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q

2, .69, 1.292, 8.23, .68, 10, .41, -8.12,
3, .72, 2.276, 6.99, .89, 10, .21, -6.50,

Ages with q independent of year class strength and constant w.r.t. time.

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e. Mean Q

4, .82, 1.367, 6.59, .88, 10, .22, -6.38,
5, .88, .6n, 6.62, .79, 10, .33, -6.59,
6, .96, .346, 6.85, .89, 10, .23, -6.88,
7, 1.00, -.002, 7.01, .64, 10, .45, -7.01,
8, 1.31, -.934, 7.68, .53, 10, .43, -7.03,
9, .95, .285, 6.84, .83, 10, .20, -6.96,

•
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Table 3.4.8 (continued)

Fleet FLT03: UKCE+W)Beam t

Age 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995
1 No data for this fleet at this age
2 , No data for this fleet at this age
3 .42, -.36, -.48, - .27, .51, -.22, .37, .58, .33, - .88
4 -.33, -.24, -.94, -.32, -.04, .28, .60, .37, .44, .18
5 -.34, .02, - .59, - .21, -.34, .15, .40, .45, .17, .28
6 -.36, -.05, -.91, .01, - .18, - .05, .34, .34, .44, .42
7 .25, -.06, -.87, -.12, .29, - .17, -.06, .37, .01, .36
8 -.38, .21, -.39, -.02, -.10, - .35, .11, .28, -.07, .23
9 -.29, -.25, - .57, .11, -.09, -.25, .28, .10, .27, .62

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age ,
Mean Log q,
S.ECLog q),

4,
-5.8162,

.4656,

5,
-5.8228,

.3517,

6,
-5.9694,

.4203,

7,
-5.9232,

.3665,

8,
-5.9232,

.2634,

9
-5.9232,

.3490,

Regression statistics

Ages with q dependent on year class strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q

3, 1.98, -3.178, 3.93, .57, 10, .53, -6.07,

Ages with q independent of year class strength and constant w.r.t. time.

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Q

4, 1.74, -1.669, 4.51, .39, 10, .74, -5.82,
5, 1.38, -1.549, 5.45, .67, 10, .45, -5.82,
6, 1.08, -.296, 5.96, .65, 10, .48, -5.97,
7, 1.18, -.681, 6.01, .65, 10, .45, -5.92,
8, .79, 1.404, 5.76, .85, 10, .19, -5.97,
9, .82, .768, 5.64, .70, 10, .29, -5.93,
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Table 3.4.8 (continued)

Terminal year survivor and F summaries

Age Catchability dependent on age and year class strength

Year class =1994

Fleet,
,

FLT01: VIIE B/Trawl ,
FLT02: UKCE+\/)Otter ,
FLT03: UKCE+\/)Beam t,

P shrinkage mean

F shrinkage mean

\/eighted prediction

Estimated,
Survivors,

3791.,
1. ,
1.,

3974. ,

322.,

Int, Ext, Var, N, Scaled, Est imated
s.e, s.e, Ratio, , \/eights, F

.424, .000, .00, 1, .642, .001

.000, .000, .00, 0, .000, .000

.000, .000, .00, 0, .000, .000

.61", , .307, .001

1.50", , .051, .017

Survivors,
at end of year,

3388.,

Int,
s.e,
.34,

Ext,
s.e,
.40,

N,
,

3,

Var,
Ratio,
1.164,

F

.002

•
Age 2 Catchability dependent on age and year class strength

Year dass = 1993

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , \/eights, F

FLT01: VIIE B/Trawl , 2488. , .267, .074, .28, 2, .623, .108
FLT02: UKCE+\/)Otter , 2747., .437, .000, .00, 1, .234, .098
FLT03: UKCE+\/)Beam t, 1., .000, .000, .00, 0, .000, .000

P shrinkage mean 2942., .64"" .121, .092

F shrinkage mean 1473. , 1.50"" .022, .175

\/eighted prediction

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

2568., .21, .06, 5, .280, .104

Age 3 Catchability dependent on age and year class strength

Vear dass =1992

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , \/eights, F

FLT01: VIIE B/Trawl , 928., .203, .049, .24, 3, .509, .494
FLT02: UKCE+\/)Otter , 974., .249, .116, .46, 2, .352, .476
FLT03: UKCE+\/)Beam t, 384., .683, .000, .00, 1, .049, .934

p shrinkage mean 1411., .71", , .074, .351

F shrinkage mean 620., 1.50"" .017, .671

\/eighted prediction

Survivors, Int, Ext, N, Var,
at end of year, s.e, s.e, , Ratio,

926., .15, .09, 8, .624, .495
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Table 3.4.8 (continued)

Age 4 Catchability constant w.r.t. time and dependent on age

Year class = 1991

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , \oIeights, F

FLT01: VIIE B/Trawl , 638., .184, .105, .57, 4, .436, .723
FLT02: UK(E+lJlOtter , 515., .201, .048, .24, 3, .417, .839
FLT03: UK(E+IJ)Beam t, 744., .382, .067, .18, 2, .127, .647

F shrinkage mean 516., 1.50"" .020, .838

\oIeighted prediction

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

593., .13, .06, 10, .478, .762

Age 5 Catchability constant w.r.t. time and dependent on age

Year class = 1990

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , lJeights, F

FLT01: VIIE B/Trawl , 152. , .195, .043, .22, 5, .428, .771
FLT02: UK(E+\oI)Otter , 143. , .213, .019, .09, 4, .329, .807
FLT03: UKCE+IJ)Beam t, 227., .296, .063, .21, 3, .222, .577

F shrinkage mean 183., 1.50", , .021, •677 •\oIeighted prediction

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

163. , .13, .06, 13, .427, .734

Age 6 Catchability constant w.r.t. time and dependent on age

Year class =1989

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , \oIeights, F

FLT01: VIIE B/Trawl , 58. , .189, .080, .42, 5, .254, .960
FLT02: UKCE+\oIlOtter , 82., .194, .146, .75, 5, .469, .760
FLT03: UKCE+\oIlBeam t, 113. , .262, .066, .25, 4, .254, .602

F shrinkage mean 114., 1.50"" .023, .596

lJeighted prediction

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

82. , .13, .09, 15, .694, .759

Age 7 Catchability constant w.r.t. time and dependent on age

Year class =1988

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , lJeights, F

FLT01 : VIIE B/Trawl , 32., .187, .084, .45, 5, .140, .670
FLT02: UK(E+lJlOtter , 23., .208, .062, .30, 6, .455, .831
FLT03: UK(E+\oI)Beam t, 47., .253, .044, .17, 5, .376, .491

F shrinkage mean 40., 1.50, , " .028, .563

lJeighted prediction

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

32., .14, .09, 17, .610, .660
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Table 3.4.8 (continued)

Age 8 Catchability constant w.r.t. time and age (fixed at the value for age) 7

Year class = 1987

Fleet,
,

FLT01: VIIE B/Trawl ,
FLT02: UK(E+IJ)Otter ,
FLT03: UK(E+IJ)Beam t,

F shrinkage mean

lJeighted prediction

Estimated,
Survivors,

63.,
57. ,
85. ,

81.,

Int, Ext, Var, N, Scaled, Estimated
s.e, s.e, Ratio, , lJeights, F

.183, .072, .40, 5, .085, .645

.191, .074, .39, 7, .442, .696

.203, .053, .26, 6, .453, .514

1.50"" .020, .539

Survivors,
at end of year,

70. ,

Int,
s.e,
.13,

Ext,
s.e,
.06,

N,
,

19,

Var,
Ratio,

.447,

F

.602

Age 9 Catchability constant w.r.t. time and age (fixed at the value for age) 7

Year class = 1986

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
, Survivors, s.e, s.e, Ratio, , lJeights, F

FLT01: VIIE B/Trawl , 40., .185, .141, .76, 5, .045, .861
FLT02: UK(E+IJ)Otter , 30. , .180, .142, .79, 8, .501, 1.032
FLT03: UK(E+IJ)Beam t, 52. , .192, .127, .66, 7, .430, .719• F shrinkage mean 55. , 1.50"" .024, .692

Weighted prediction

Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,

39., .13, .10, 21, .755, .872
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Table 3.4.9

Run title : Plaice in VIIe (run: XSASF10l/X01)

At 4-Sep-96 20:16:59

Terminal Fs derived using XSA (With F shrinkage)

Table 8 Fishing mortality (F) at age
YEAR, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985,

AGE
1, .0071, .0032, .0156, .0030, .0032, .0167, .0131, .0006, .0121, .0005,
2, .1359, .2213, .1568, .2233, .1360, .1317, .1356, .1575, .2278, .1075,
3, .5404, .6363, .5296, .8017, .4893, .5275, .5327, .5422, .4871, .4861,
4, .4135, .4256, .4152, .6305, .5237, .4793, .6497, .7969, .7529, .6619,
5, .4820, .3724, .3651, .5015, .4200, .4456, .4469, .6327, .5651, .4149,
6, .3814, .3818, .3521, .3202, .8852, .3265, .6408, .3140, .3431, .6214,
7, .3620, .3283, .3625, .4154, .4075, .6136, .4495, .6361, .4332, .4956,
8, .5370, .4836, .4579, .4954, .3786, .5334, 1.0688, .3983, .9353, .1786,
9, .4424, .3930, .3858, .4348, .5252, .4819, .6549, .4975, .5719, .4293,

+gp, .4424, .3930, .3858, .4348, .5252, .4819, .6549, .4975, .5719, .4293,
FBAR 3- 7, .4359, .4289, .4049, .5338, .5451, .4785, .5439, .5844, .5163, .5360,

Table 8 Fishing mortality (F) at age
YEAR, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, FBAR 93-95

AGE
1, .0008, .0066, .0015, .0032, .0162, .0107, .0208, .0149, .0243, .0017, .0136,
2, .1760, .0957, .2014, .0366, .1214, .1893, .2226, .1841, .1578, .1044, .1488,
3, .6345, .5942, .5868, .4351, .6453, .6232, .7152, .7420, .6120, .4950, .6163,
4, .4604, .7417, .4500, .6690, .7866, .7985, .8727, .7958, .9099, .7621, .8226,
5, .5053, .8320, .5357, .7784, .5986, .6209, .6785, .8383, .6297, .7339, .7339,
6, .3833, .5061, .3388, .6595, .5707, .4844, .6112, .6112, .6886, .7594, .6864,
7, .7180, .4993, .3418, .5107, .7625, .4210, .4631, .6880, .4688, .6600, .6056,
8, .4268, .5334, .5257, .6609, .6437, .4910, .4959, .6395, .4103, .6016, .5505,
9, .3760, .4373, .4210, 1.1915, .8083, .5233, .6606, .5506, .5885, .8724, .6705,

+gp, .3760, .4373, .4210, 1.1915, .8083, .5233, .6606, .5506, .5885, .8724,
FBAR 3- 7, .5403, .6347, .4506, .6105, .6727, .5896, .6682, .7351, .6618, .6821,



Table 3.4.10

Run title : Plaice in Vlle (run: XSASF101/X01)

At 4-Sep-96 20: 16:59

Terminal Fs derived using XSA (Yith F shrinkage)

Table 10 Stock number at age (start of year) Numbers*10**-3
YEAR, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985,

AGE
1, 3771, 2002, 3154, 7016, 6396, 2622, 5892, 5410, 6813, 6635,
2, 886, 3321, 1770, 2754, 6204, 5655, 2287, 5158, 4796, 5970,
3, 1577, 686, 2361, 1342, 1954, 4802, 4396, 1771, 3908, 3387,
4, 489, 815, 322, 1233, 534, 1062, 2513, 2289, 913, 2130,
5, 305, 287, 472, 188, 582, 281, 583, 1164, 915, 381,
6, 194, 167, 175, 291, 101, 339, 159, 331, 548, 461,
7, 206, 118, 101, 109, 187, 37, 217, 74, 214, 345,
8, 95, 127, 75, 63, 64, 110, 18, 123, 35, 123,
9, 42, 49, 70, 42, 34, 39, 57, 5, 73, 12,

+gp, 233, 192, 218, 246, 336, 221, 252, 248, 104, 145,
TOTAL, 7798, 7764, 8718, 13284, 16391, 15168, 16376, 16573, 18320, 19591,

Table 10 Stock number at age (start of year) Numbers*10**-3
YEAR, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, GMST 76-93 AMST 76-93

AGE
1, 13507, 11872, 8478, 3363, 3761, 4087, 4644, 2589, 3713, 3826, 0, 4969, 5667,
2, 5882, 11970, 10460, 7508, 2973, 3282, 3586, 4034, 2262, 3214, 3388, 4149, 4916,
3, 4756, . 4375, 9648, 7585, 6420, 2335, 2409, 2546, 2976, 1713, 2568, 3030, 3681,
4, 1847, 2236, 2142, 4759, 4354, 2987, 1111, 1045, 1075, 1432, 926, 1432, 1821,
5, 974, 1034, 945, 1211, 2162, 1758, 1192, 412, 418, 384, 593, 665, 825,
6, 223, 521, 399, 490, 493, 1054, 838, 536, 158, 198, 163, 342, 407,
7, 220, 135, 279, 252, 225, 247, 576, 403, 258, 70, 82, 184, 219,
8, 186, 95, 73, 176, 134, 93, 144, 321, 180, 143, 32, 96, 114,
9, 91, 108, 49, 38, 80, 63, 51, 78, 150, 106, 70, 46, 55,

+gp, 199, 137, 123, 130, 104, 109, 89, 184, 97, 123, 85,
TOTAL, 27887, 32484, 32596, 25512, 20707, 16015, 14640, 12149, 11289, 11209, 7907,



Table 3.4.11

Run title : Plaice in VIIe (run: XSASF101/X01)

At 4-Sep-96 20:16:59

Table 16 SUITIllary (without SOP correction)

Terminal Fs derived using XSA (With F shrinkage)

RECRUITS, TOTALBIO, TOTSPBIO, LANDINGS, YlELD/SSB, FBAR 3- 7,
Age 1

1976, 3771, 2146, 1328, 640, .4820, .4359,
1977, 2002, 2374, 1367, 702, .5134, .4289,
1978, 3154, 2594, 1506, 784, .5206, .4049,
1979, 7016, 3201, 1639, 977, .5962, .5338,
1980, 6396, 4111, 1865, 1079, .5787, .5451,
1981, 2622, 4969, 2574, 1501, .5831, .4785,
1982, 5892, 4513, 2761, 1688, .6113, .5439,
1983, 5410, 4646, 2700, 1495, .5537, .5844,
1984, 6813, 4846, 2555, 1547, .6055, .5163,
1985, 6635, 5196, 2762, 1441, .5218, .5360,
1986, 13507, 5919, 2954, 1810, .6127, .5403,
1987, 11872, 5460, 2671, 1958, .7330, .6347,
1988, 8478, 7424, 3636, 2458, .6760, .4506,
1989, 3363, 6907, 4138, 2358, .5699, .6105,
1990, 3761, 6616, 4101, 2593, .6323, .6727,
1991, 4087, 5017, 3262, 1848, .5665, .5896,
1992, 4644, 4877, 2590, 1624, .6271, .6682,

\0 1993, 2589, 3844, 2154, 1417, .6579, .7351,
0\ 1994, 3713, 3418, 1787, 1156, .6470, .6618,

1995, 3826, 3426, 1681, 1017, .6049, .6821,

Arith.
Hean , 5478, 4575, 2501, 1505, .5947, .5627,

Units, (Thousands) , (Tonnes) , (Tonnes), (Tonnes) ,

•



Table 3.4.12

The SAS System
Plaice in the Yestern English Channel (Fishing Area Vlle)

Prediction with management option table: Input data

Year: 1996

Stock Natural Maturity Prop.of F Prop.of M Yeight Exploit. Yeight
Age size mortaLity ogive bef.spaw. bef.spaw. in stock pattern in catch

1 4969.000 0.1200 0.0000 0.0000 0.0000 0.189 0.0130 0.219
2 3388.000 0.1200 0.1500 0.0000 0.0000 0.250 0.1460 0.283
3 2568.000 0.1200 0.5300 0.0000 0.0000 0.317 0.6060 0.353
4 926.000 0.1200 0.9600 0.0000 0.0000 0.390 0.8100 0.428
5 593.000 0.1200 1.0000 0.0000 0.0000 0.468 0.7220 0.509
6 163.000 0.1200 1.0000 0.0000 0.0000 0.552 0.6750 0.596
7 82.000 0.1200 1.0000 0.0000 0.0000 0.641 0.5950 0.689
8 32.000 0.1200 1.0000 0.0000 0.0000 0.737 0.5410 0.787
9 70.000 0.1200 1.0000 0.0000 0.0000 0.838 0.6590 0.891

10+ 85.000 0.1200 1.0000 0.0000 0.0000 1.120 0.6590 1.180

Unit Thousands - - - - Kilograms - Kilograms

20:09 Sunday, September 8, 1996

•

•

Year: 1997

Recrui t- Natural Maturity Prop.of F Prop.of M Yeight Exploit. Yeight
Age ment mortality ogive bef.spaw. bef.spaw. in stock pattern in catch

1 4969.000 0.1200 0.0000 0.0000 0.0000 0.189 0.0130 0.219
2 · 0.1200 0.1500 0.0000 0.0000 0.250 0.1460 0.283
3 · 0.1200 0.5300 0.0000 0.0000 0.317 0.6060 0.353
4 · 0.1200 0.9600 0.0000 0.0000 0.390 0.8100 0.428
5 · 0.1200 1.0000 0.0000 0.0000 0.468 0.7220 0.509
6 · 0.1200 1.0000 0.0000 0.0000 0.552 0.6750 0.596
7 · 0.1200 1.0000 0.0000 0.0000 0.641 0.5950 0.689
8 · 0.1200 1.0000 0.0000 0.0000 0.737 0.5410 0.787
9 · 0.1200 1.0000 0.0000 0.0000 0.838 0.6590 0.891

10+ · 0.1200 1.0000 0.0000 0.0000 1.120 0.6590 1.180

Unit Thousands - - - - Ki lograms - Ki lograms

Year: 1998

Recruit- Natural Maturity Prop.of F Prop.of M Yeight Exploit. Yeight
Age ment rnortality ogive bef.spaw. bef.spaw. in stock pattern in catch

1 4969.000 0.1200 0.0000 0.0000 0.0000 0.189 0.0130 0.219
2 · 0.1200 0.1500 0.0000 0.0000 0.250 0.1460 0.283
3 · 0.1200 0.5300 0.0000 0.0000 0.317 0.6060 0.353
4 · 0.1200 0.9600 0.0000 0.0000 0.390 0.8100 0.428
5 · 0.1200 1.0000 0.0000 0.0000 0.468 0.7220 0.509
6 · 0.1200 1.0000 0.0000 0.0000 0.552 0.6750 0.596
7 · 0.1200 1.0000 0.0000 0.0000 0.641 0.5950 0.689
8 · 0.1200 1.0000 0.0000 0.0000 0.737 0.5410 0.787
9 · 0.1200 1.0000 0.0000 0.0000 0.838 0.6590 0.891

10+ · 0.1200 1.0000 0.0000 0.0000 1.120 0.6590 1.180

Unit Thousands - - - - Kilograms - Kilograms

Notes: Run name MANSF101
Date and time: 08SEP96:20:12
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Table 3.4.13

The SAS System
Plaice in the Western English Channel (Fishing Area Vlle)

Prediction with management option table

20:09 Sunday, September 8, 1996

Year: 1996 Year: 1997 Year: 1998

F Reference Stock Sp.stock Catch in F Reference Stock Sp.stock Catch in Stock Sp.stock
Factor F biomass biomass weight Factor F biomass biomass weight biomass biomass

1.0000 0.6816 3562 1503 1037 0.0000 0.0000 3820 1547 0 5171 2681

· · · · · 0.1000 0.0682 · 1547 140 5027 2549

· · · · 0.2000 0.1363 · 1547 271 4891 2425

· · · · 0.3000 0.2045 · 1547 395 4764 2309

· · · · 0.4000 0.2726 · 1547 512 4644 2200

· · · · 0.5000 0.3408 · 1547 622 4531 2097

· · · 0.6000 0.4090 · 1547 726 4425 2002

· · · · · 0.7000 0.4771 · 1547 824 4325 1912

· · · · · 0.8000 0.5453 · 1547 917 4230 1827

· · · · · 0.9000 0.6134 · 1547 1005 4141 1748

· · · · · 1.0000 0.6816 · 1547 1087 4057 1673

· · · · · 1.1000 0.7498 · 1547 1165 3977 1603

· · · · 1.2000 0.8179 · 1547 1239 3902 1537

· · · · · 1.3000 0.8861 · 1547 1309 3831 1476

· · · 1.4000 0.9542 · 1547 1376 3763 1417

· · · · 1.5000 1.0224 · 1547 1439 3700 1362

· · · · 1.6000 1.0906 1547 1499 3639 1311

· · · · 1.7000 1.1587 1547 1555 3582 1262-· · · 1.8000 1.2269 · 1547 1609 3528 1216

· · · · 1.9000 1.2950 · 1547 1660 3476 1173

· · · · 2.0000 1.3632 · 1547 1709 3427 1132

· - Tonnes Tonnes Tonnes - - Tonnes Tonnes Tonnes Tonnes Tonnes

Notes: Run name MANSF101
Date and time 08SEP96:20:12
Computation of ref. F: Simple mean, age 3 - 7
Basis for 1996 F factors

•
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Table 3.4.14

The SAS System
Plaice in the Yestern English Channel (Fishing Area Vlle)

Single option prediction: Detailed tables

20:09 Sunday, September 8, 1996

•

•

Year: 1996 F-factor: 1.0000 Reference F: 0.6816 1 January Spawning time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Age F numbers weight size biomass size biomass size biomass

1 0.0130 60 13 4969 941 0 0 0 0
2 0.1460 434 123 3388 848 508 127 508 127
3 0.6060 1106 390 2568 815 1361 432 1361 432
4 0.8100 488 209 926 361 889 346 889 346
5 0.7220 289 147 593 278 593 278 593 278
6 0.6750 76 45 163 90 163 90 163 90
7 0.5950 35 24 82 53 82 53 82 53
8 0.5410 13 10 32 24 32 24 32 24
9 0.6590 32 29 70 59 70 59 70 59

10+ 0.6590 39 46 85 95 85 95 85 95

Total 2573 1037 12876 3562 3783 1503 3783 1503

Unit - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

Year: 1997 F-factor: 1.0000 Reference F: 0.6816 1 January Spawning time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Age F numbers weight size biomass size biomass size biomass

1 0.0130 60 13 4969 941 0 0 0 0
2 0.1460 558 158 4350 1089 653 163 653 163
3 0.6060 1119 395 2597 824 1376 437 1376 437
4 0.8100 655 281 1243 484 1193 465 1193 465
5 0.7220 178 91 365 171 365 171 365 171
6 0.6750 119 71 255 141 255 141 255 141
7 0.5950 31 22 74 47 74 47 74 47
8 0.5410 16 12 40 30 40 30 40 30
9 0.6590 8 7 17 14 17 14 17 14

10+ 0.6590 33 38 71 80 71 80 71 80

Total 2777 1087 13981 3820 4044 1547 4044 1547

UnH - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

Year: 1998 F-factor: 1.0000 Reference F: 0.6816 1 January Spawning time

Absolute Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Age F numbers weight size biomass size biomass size biomass

1 0.0130 60 13 4969 941 0 0 0 0
2 0.1460 558 158 4350 1089 653 163 653 163
3 0.6060 1436 507 3334 1058 1767 561 1767 561
4 0.8100 663 284 1256 490 1206 470 1206 470
5 0.7220 239 122 490 229 490 229 490 229
6 0.6750 73 44 157 87 157 87 157 87
7 0.5950 49 34 115 74 115 74 115 74
8 0.5410 14 11 36 27 36 27 36 27
9 0.6590 9 8 21 17 21 17 21 17

10+ 0.6590 18 22 40 45 40 45 40 45

Total 3121 1202 14770 4057 4486 1673 4486 1673

Unit - Thousands Tonnes Thousands Tonnes Thousands Tonnes Thousands Tonnes

Notes: Run name
Date and time
Computation of ref.
Prediction basis

SPRSF101
08SEP96:20:10

F Simple mean, age 3 - 7
f factors
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Table3.4. 15 Vlle plaice. Stock numbers 01 recruits and their source tor recent year classes used in

predictions, and the relative (%) contributions to landings and SSB (by weight) 01 these year classes

1993
1995

Year-class 1992 1993 1994 1995 1996

Stock No. (thousands) 2589 3713 3826 4969 4969
01 one-year-olds
Source XSA XSA XSA GM GM

Status Quo F:
% in 1996 catch 20.2 37.6 11.9 1.3
% in 1997 catch 8.4 25.8 36.3 14.5 1.2

% in 1996 SSB 23.0 28.7 8.4 0.0
% in 1997 SSB 11.0 30.0 28.2 10.5 0.0
% in 1998 SSB 5.2 13.7 28.1 33.5 9.7

GM = geometrie mean recruitment

- Vlle plaice : Year-c1ass % contribution to a) 1997 landings and b) 1998 55B8 a b

1992
1992

1994
'------------ .--L. _



Table 3.4.16 Vlle plaice: Input to sensitlvity analysis and medium term predictions

10 1996 3
0 0

N1 4969 0.52 Population numbers M1 0.12 0.1 Natural mortality

N2 3388 0.4 M2 0.12 0.1

N3 2567 0.21 M3 0.12 0.1

N4 926 0.15 M4 0.12 0.1
N5 593 0.13 M5 0.12 0.1

N6 162 0.13 M6 0.12 0.1

N7 81 0.13 M7 0.12 0.1
NB 32 0.14 M8 0.12 0.1
N9 69 0.13 M9 0.12 0.1
N10 84 0.13 M10 0.12 0.1
sH1 0.013 0.61 Fishing mortality MT1 0 0.1 Maturity
sH2 0.146 0.28 MT2 0.15 0.1
sH3 0.606 0.15 MT3 0.53 0.1
sH4 0.809 0.11 MT4 0.96 0.1

sH5 0.722 0.07 MT5 1 0.1
sH6 0.675 0.14 MT6 1 0
sH7 0.595 0.17 MT7 1 0
sHB 0.541 0.14 MT8 1 0- sH9 0.659 0.21 MT9 1 0

0- sH10 0.659 0.21 MT10 1 0
WH1 0.219 0.03 Weight at age in the catch R97 4969 0.52 GM recruitment
WH2 0.283 0.05 R98 4969 0.52
WH3 0.353 0.06 HF96 1 0.08 F multiplier
WH4 0.428 0.05 HF97 1 0.08
WH5 0.509 0.05 HF98 1 0.08
WH6 0.596 0.04 K96 1 0.1
WH7 0.689 0.03 K97 1 0.1
WH8 0.787 0.02 K9B 1 0.1
WH9 0.891 0.02
WH10 1.18 0.04 Western Channel
WS1 0.189 0.01 Weight at age in the stock 1
WS2 0.25 0.04 1 10
WS3 0.317 0.05 1
WS4 0.39 0.05 H.cons.
WS5 0.468 0.05 3 7
WS6 0.552 0.05 1976 1995
WS7 0.641 0.04 Stock numbers in 1996 are VPA survivors
WS8 0.737 0.03
WS9 0.838 0.02
WS10 0.945 0.01



Table 3.4.17

The SAS System
Plaice in the Western English Channel (Fishing Area Vlle)

Yield per recruit: Summary table

20:09 Sunday, September 8, 199~

1 January Spawning time

F Reference Catch in Catch in Stock Stock Sp.stock Sp.stock Sp.stock Sp.stock
Factor F numbers weight size biomass size biomass size biomass

0.0000 0.0000 0.000 0.000 8.843 5840.667 6.692 5334.414 6.692 5334.414
0.1000 0.0682 0.290 200.007 6.432 3456.302 4.289 2952.946 4.289 2952.946
0.2000 0.1363 0.429 260.289 5.280 2416.530 3.146 1915.982 3.146 1915.982
0.3000 0.2045 0.510 279.590 4.607 1862.341 2.482 1364.518 2.482 1364.518
0.4000 0.2726 0.563 284.669 4.167 1530.639 2.050 1035.461 2.050 1035.461
0.5000 0.3408 0.601 284.549 3.857 1315.893 1.748 823.286 1.748 823.286
0.6000 0.4090 0.629 282.603 3.628 1168.514 1.526 678.405 1.526 678.405
0.7000 0.4771 0.651 280.152 3.452 1062.605 1.358 574.929 1.358 574.929
0.8000 0.5453 0.668 277.705 3.312 983.577 1.225 498.268 1.225 498.268
0.9000 0.6134 0.682 275.444 3.198 922.713 1.118 439.710 1.118 439.710
1.0000 0.6816 0.694 273.414 3.103 874.560 1.031 393.806 1.031 393.806
1.1000 0.7498 0.704 271.611 3.023 835.572 0.958 357.011 0.958 357.011
1.2000 0.8179 0.712 270.010 2.954 803.366 0.896 326.946 0.896 326.946
1.3000 0.8861 0.720 268.584 2.895 776.294 0.843 301.965 0.843 301.965
1.4000 0.9542 0.726 267.307 2.842 753.190 0.796 280.903 0.796 280.903
1.5000 1.0224 0.732 266.156 2.796 733.208 0.756 262.917 0.756 262.917
1.6000 1.0906 0.738 265.113 2.754 715.722 0.721 247.384 0.721 247.384
1.7000 1. 1587 0.743 264.161 2.716 700.262 0.689 233.835 0.689 233.835
1.8000 1.2269 0.747 263.287 2.682 686.469 0.661 221.912 0.661 221.912
1.9000 1.2950 0.751 262.482 2.650 674.063 0.635 211.337 0.635 211.337
2.0000 1.3632 0.755 261.736 2.621 662.823 0.612 201.892 0.612 201.892

- - Numbers Grams Numbers Grams Numbers Grams Numbers Grams

•
Notes: Run name

Date and time
Computation of ref.
F-0.1 factor
F-max factor
F-0.1 reference F
F-max reference F
Recrui tment

: YLDSF101
: 08SEP96:20:14

F: Simple mean, age 3 - 7
0.1906
0.4418
0.1299
0.3011
Single recruit
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Figure 3.3.1 Vlle SOLE RETROSPECTlVE XSA: qp=7 S.E. thres 0.1
rec= 1-6 shr= 1.0
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Figure 3.3.2a

Vlle SOLE XSA LOG CATCHABILITY RESIDUAL PLOTS (AGES 1-6)

•

•
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•

•

Figure 3.3.2b

Vlle SOLE XSA LOG CATCHABILITY RESIDUAL PLOTS (AGES 7-9)
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Figure 3.3.3

Sole m the Western English Channel (Fishing Area VIIe)
4-9-1996

Recruitment (age 1)

Mean - 4279
i

~ ~~
~~ ~~n I~ I , , n~

9000-.

\500

750~
600

j ::::

Landlngs

Mean - 898
20001

ISaoJ

! 10Jo i

- Soo~

o j
1965 1970 1975 1911O 1965 1990 1995 \965 1970 '975 1960 1965 1990 \995

O.'SO

O.J7S

O.Joo

0.150

0.075

Fishing mortaIity (agss 3-7)

Mean .. 0.272

Spawning stock biomass

Mean - 3544

•
i

.905190019&5"00'9701955'9901985198019751970

0.000-+-__~~-, ~~-,-. --.

19S$

Figure 3.3.4
Fish Stock Summary

Sole in the Western English Channel (Fishing Area Vlle)
8-9-1996

Leng term yield and spawning stock biomass Short term yield and spawning stock biomass

-- Yield •••••• SSB -- Yield •••••• SSB

~:'~o

'>00 •~
J7~O

CI>

l;;
Q)
>-
<;j

)OC<' u;-
Q)
cc
0

"1".,",\ .:;:.

CX>
0>
~

l~('I('l
.50
co
cn
cn

:-~

/

/
V

..........

~
...............

V..................
.............

/ ......1".....

1
, V I I
V

VI I I I l

"00

1200

"t:: 1('11)0

~ u;-
Q)

l;; cc
~ g 800

<;j ....
(J)

u;- ~
E

.~ 600!:!
.9 !2
CD

Q)

Ul >=
Ul '00

20n

)000

5000

1... ,~.~
I "'f""l

I I'
('I'~C\ o::'~ OJ(lO Qn~ O.~~ o~:'~

1-, -------J-
I', lVI",.,

. I···.
j \ ..1 I

j I

lLLL, I

! ........ I
I I , ............... i

..............

Fishing mortality (average 01 age 3 - 7,u) Fishing mortality (average 01 age 3 - 7.u)

(run: Y1..DCDD01) c (run: MANCDD01) o

106



.'~ Figure 3.3.5 Sole, Western Channel. Sensiti vity analysis 0 f short term forecast .
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Figure3.3.6 Sole,Western Channel. Probability profiles for short term forecast.
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Figure 3.3.7

Sole in the Western English Channel (Fishing Area VITe)
4-9-1996
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Figure 3.3.8 Western Channel Sole. Medium term projectlons. Solid IInes show 5, 25, 50,75 and 95 percentlIes
Beverton Holt stock-recruitment relationship (no running mean)
number of simulations 500 Relative Cons. effort = 1.00
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Figure 3.3.9 Sole Vlle - Medium term predictions showing 5th,25th,50th,75th and 95th percentiles
of SSB in tenth year (2005) for different F-factors applied to estimated 1995 F
Beverton Holt stock·recruitment relationship (no running mean)
500 simulations
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Figure 3.4.1 Vlle PLAICE RETROSPECTIVE XSA : qp=7
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F

MEANF
0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0
1976 1978 1980 1982 1984 1986 1988 1990 1992 1994

55B •Tonnes

4500

4000

3500

3000

2500

2000

1500

1000

500

0
1976 1978 1980 1982 1984 1986 1988 1990 1992 1994

•'OOOs RECRUITS

14000

12000

10000

8000

6000

4000

2000

0
1976 1978 1980 1982 1984 1986 1988 1990 1992 1994

112



113



Figure 3.4.3

Vlle PLAICE XSA LOG CATCHABILITY RESIDUAL PLOTS ( AGES 1-6)

-+- BEAM TRAWL SURVEY ___ UK (E&W) OTTER TRAWL FLEET

-+- UK (E+W) BEAM TRAWL FLEET

AGE 1 AGE4

2.5 2.5
2 2

1.5 1.5
1 1

0.5 0.5

0 0
-0.5 -0.5

-1 -1

-1.5 -1.5
-2 -2

-2.5 -2.5
1986 1988 1990 1992 1994 1986 1988 1990 1992 1994

AGE 2 AGE 5

2.~ I 2.5
2

1.5 1.5

1 1

0.5 0.5

0 0

-0.5 -0.5

-1 -1

-I:~ ! -1.5
-2

I I -2.5-2.5
1986 1988 1990 1992 1994 1986 1988 1990 1992 1994

AGE 3 AGE 6

2.5 2.5

2 2

1.5 1.5

1 1

0.5 0.5
0 0

-0.5 -0.5
-1 -1

-1.5 -1.5
-2 -2

-2.5 I -2.5
1986 1988 1990 1992 1994 1986 1988 1990 1992 1994

114



..
Figure 3.4.3 (continued)

Vlle PLAICE XSA LOG CATCHABILITY RESIDUAL PLOTS ( AGES 7-9)
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Figure 3.4.4 Plaice in the Western English Channel (Fishing Area Vlle)
4-9-1996
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Figure 3.4.5

Fish Stock Summary
Plaice in the Western English Channel (Fishing Area VIle)

8-9-1996
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Figure3.4.6, plaice,Western Channel. Sensitivity analysis of short term forecast.
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Figure 3.4.7 plaice,Western Channel. Probability profiles for short term forecast.
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Figure 3.4.8 Plaice in the Western English Channel (Fishing Area VIIe)
4-9-1996
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Figure 3.4.9 Vlle plalce. Medium term projectlons. Solid Iines show 5, 25, 50, 75 and 95 percentiles
no stock-recruitment relationship
number of simulations 500 Relative Cons. elfort = 1.00
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Figure 3.4.10 Plaice Vlle - Medium term predictions showing 5th,25th,50th,75th and 95th percentifes
of SSB in tenth year (2005) for different F-factors applied to estimated 1995 F
No stock-recruitment relationship
500 simulations
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