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7 . SOLEINSUB-AREA IV

7.1 .Catch- trends

Landings of sole in the North Sea in the early nineties have been dominated by iwo strong year classes, 1987 and
1991, and were near a level of 30,000 1. In 1996, landings reported to the Working Group decreased to 22.651 t,
just below the agreed TAC of 23.000 t. Unallocated landings have decreased considerably in recent years. In
1996 some countries could not take their quota. Official landing statistics for recent years. by various countries as

well as Working Group. estimates of the total landings are given in Table 7.1.1. A longer time series of landings
from Working Group estimates is given in Table 7,6.1. and graphed in Figure 7.6.1.a.

Sole is mainiy iaken by beam trawlors in a mixed fishery with plaice in the sou ﬂ'"-"fn part of the North Sea, The
ninimum mesh size allowed in this fishery is 0 mm. There is also a directed gill-net fishery in Danish coastal

areas predominantly in the 2nd quarter of the year. Since 1989 the distribution pattern of beam trawl fleets > 300
HP has changed by the introduction of the Plaice Box, a closed area for these fleets in the south-eastern part of
the North Sea.

T2 Natural mortality, maturity, age composition, mean weight at age

Age compositions, mean weight at age in the catch and mean length at age in the catch were available on a
quarterly or annual basis from Belgium, Denmark, France, the Netherlands and UK (England and Wales). These
comprise 95% of the total landings in 1996. The age compositions were combined and raised to the international
total on an annual basis. The SOP of the combined 1996 age composition was 1% higher than the total landings.
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Revisions have been made in the data in some earlier years. Working Group estimates of the nominal landings
were adjusted for the years 1993-1996, for which estimates of Norwegian landings were made available for the

first time. Minor corrections were made in the age compositions of Belgium in 1995, France in 1994 and the
Netherlands in 1987, 1990 and 1992. The age compositions are given in Table 7.2.1. No estimates of discards are
available to the Working Group. Because these are generally Iow it is not thought these would largely affect the
dssessment,

Weights at age in the catch are measured weights from the various national market sampling programmes of the
landings. Weights at age in the stock are those of the 2nd quarter in the landings. Weights at age 1n the catch and
stock are given in Tables 7.2.2 and 7.2.3.

As in previous assessments, a knife-e clg ed maturity-ogive was used in all years, assuming full maturation at age 3.
The maturiiy ogive is based on market samples of females observations in the sixties and seventies, Maturity at
age may have changed over time, but available data has not been analysed yet

Natural mortality in the period 1957-1996 has been assumed constant over ages at a level of 0.1, except for 1963
and 1996. A value of 0.9 was used in 1963 to take account of the effects of a severe winter (ICES CM
1991/G:10). In 1996. additional natural mortality was observed in the cold winter of 1995/1996 (ICES CM
1997/Assess:6). Analyses were carried out with various values.of M ranging between (.1 and 0.7 to investigate
the effect on the assessment and catch forecast for 1998,

7.3 Catch, effort and research vessel data

Catch and effort data, used for tuning the assessment are given in Table 7.3.1. The “UK commercial beam trawl”
is a new tuning fleet based on all UK (English) registered beam trawlers. Effort in this fleet has increased in 1995
and 1996 after having shown a decline in the previous period. Effort in the “Netherlands commercial beam trawl”

has increased considerably over time but decreased in 1996, The other 2 fleets are Dutch research vassel surveys,

The SNS (Sole Net Survey) is a ceastal survey with a 6- m beam trawl carried out in October. The BTS (Beam
Trawl Survey) is carried out in the southern and south-eastern North Sea in August and September using an 8-m
beam trawl. Data for the German Sclea survey were not available for the last 2 years. Therefore, this fleet was not
used in the final tuning of the VPA.

Available trends in effort and cpue are listed in Table 7.3.2 and graphed in Figure 7.3.1.. In Belgium, vessel

landings are restricted to a maximum amount by trip. In the Netherlands vessel landings of sole and plaice are
restricted by ITQs. Changes in directivity between these species and towards other species have been observed.
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Therefore cpue in these flects are considered to be biased in recent years due to quota restrictions. The Dutch
beam trawl cpue show a continuous decline since 1990, especially in the last year. In the other 2 fleets no clear
trend are apparent in recent years, Because of a restrictive plaice quotum, effort in the Dutch fleet has been
reduced in 1996 by limiting the amount of fishing days to avoid a premature closure of the fishery.

7.4 Catch at age analysis

General approaches and methods are described in Section 1.4. As in previous assessments, the age range for the
analyses was 1-15+, and tuning of the VPA was performed with XSA using data over the last 10 years.

7.4.1 FExnloration of data

AT T

A preliminary inspection of the quality of international catch-at-age data was carried out nsing separable VPA,

with a refetence-age of 4, terminal F = 0.5 and terminal S = 0.8. Except for ages 1/ 2, log-catch ratios did not
show any large residuals or trends (Table 7.4.1). :

A number of exploratory tuning runs were performed before the meeting. Repeating last years final assessment,
with the corrected database, gave almost identical results compared to that of last years Working Group. Last
year, the tuning was carried out using a 10 year tuning window with no taper. Exploratory runs with a lenger
tuning time period and using a-3-cubic taper gave almost identical results. : -

The effect of removing the German. Solea survey fleet from the tuning was very small also because no data for
this fleet were available for the last 2 years. A new UK beam trawl tuning fleet was included. The estimates of
fishing mortality and survivors by this fleet were in line with those by the other fleats.

The tuning data were examined for trends in catchability using XSA. The l-year-clds in the Dutch beam trawl
fleet showed: very large residuals and were therefore removed from the tuning fleet. The residual patterns: of the
catchability from tuning runs with for each fleet separately with light shrinkage are shown in Figure 7.4.1 and for
the fleets combined in Figure 7.4.2, In none of the fleets trends in catchability were observed. The catchablity
residuals of all fleets increase when the fleets are used together in the tuning. The UK fleet seems to be mostly
aftected, however its statistics remained accepTable,

The rerospeciive plots for the assessment using a-10 year moving window are shown in Figure 7.4.3. No taper
was used in this analyses. The trends in F and SSB in the retrospective runs with 1993, 1994, 1995 and 1996 as
the terminal year are almost identical with the exception of the fishing morta]xty from the 1996 run, which is
somewhat lower. :
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Because of uncertainties in the lavel of natural mortality ir
1996 varymg between (.1 and O 7.

In thlS report only the full diagnostics and full XSA results for arun w1th M— 0.1is presented An increase of M
did not affect the estimates the fishing mortality and exploitation pattern'in the last year. However, it reduced the
surviving stock at the start of 1997 and the fishing mortalities in the recent previous years.-It also increased the
SSB in the recent previous years. The results for some of runs are compared in Figure 7.4.4 and discussed later.:

7.4.2 Final XSA run

The configuration of the final. XSA run is the same as last year with the ‘exceptions- deseribed in the Section
above. The settings are listed and compared with last years in Table 7.4.2. Full tuning dlaUDOSHCS are given in
Table 7.4.3.

The tuning fleets show considerable differences in the estimates of survivors of year class 1994, The weighted
prediction of this year class is mainly determined by two survey fleets (weight 73%) and the F shrinkage (weight
17%).-Both surveys estimate this year class to be very abundant. while.the information from other recruit surveys
indicates this year class at or below average strength (Section 7.5). g

Figure 7.4.5 shows the weights given by the surveys, commercial fleets and shrinkage to the estimates of fishing

mortafity in the final assessment. The survey tuning fleets give a large weight to the assessment, especially to the
younger age groups. The influence of .the commercial fleets on-age group 2 is small but increases with age to a
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maximum of about 60%. The weight of the shrinker is quite cons1derab1e to age group 10 and older. Although
population shrinkage has been applied to ages 1 and 2, thls shrinker had 11tlle effect on the final estimates.

The fishing mortality stock numbers estimated by the final X5A are given in Tables 7.4.4 and 74 .5.
7 5 - - Recruitment estimation

Average recruitment in the period 1957-1994 was 137 million (arithmetic mean) or 99 million (geometnc mean)
I-year-old-fish. ‘

Recruitment indices were available from pre-recruit surveys caried out in 1997 and prevmus years ihe surveys
and indices are listed in Table 7.5.1. The Sole Net Survey {SMS) and Beam Trawl Survey (BTS) are Duich beam
trawl surveys directed to flatfish jnveniles in their coastal nurseries. The Demecrsal Fish Survey \uro) is an

international survey by Belgium, Germany, the Netherlands and UK in their national nursery areas using a shrimp
beam trawl and provides a combined international index. Indices of the DFS for 1997 were not available because
the survey had not finished during the meeting of the Working Group. The indices of this survey will be made
available to ACFM in October 1997. No indices are available from the Solea survey in recent years. No revisions
have been made to the indices from previous years.

Preliminary estimates of recent year class sirength for ages 1-3 were made using the log regréssions between the
available indices and the 1-3 year olds in the XSA using RCT3. The relationships between the indices with 1-
year-olds in the final XSA are shown in Figure 7.5.1. The options used in RCT3 are the same as those used in
previous yéars and are listed in Tables 7.5.2-4. The results are given in the same Tables.

The 1994 vear clas is estimated b rvey indices. The BTS i- group and
SNS 3:igroip index, however ectimate it 2.5 and 1.5 times GM average respectively. The estimate by ihe XSA is
about 22% higher than RCT3 The year class was abundant as 1-group in the landings by the commercial Dutch
and French fleets but virtually absent in the Belgian, UK (England and Wales) and Danish fleets. As 2-group it
was also the most abundant year class in the Dutch and French fléets but poorly represented in the Belgian, UK
(England and Wales) and Danish fleets. The conflicting information causes considerable uncertainty ahout the
size of this year class. The estimate of this year class has a large impact on the catch forecast for 1997, The
estimate of the XSA has been kept and used in the forecast '

The 1995 year class is estimated to be poor by 5 out of 6 indices at ages 0 and 1. Only the DFS 1-group index
indicates an above average year class. The overall estimate is half GM average. The estimate of the XSA is 21%
lower than RCT3. The of estimate the XSA has been kept and used in the forecast

The 1996 vear-class wag estimated to be poor by the O-group index. However, as i-group it appears 0 be very
abundant particul arl 1 g the -0-.tine..ta'. coast, The preliminary weightcd cstimate is 3.3 times higher thai GM

The underlined estimates in the Table below have been accepted in the assessment.

year RCT3 XSA

class _age ] ~age 1

994 98034 116723

1995 49551 - 39350

1996 331715 ———-
7.6 Historical stock trends

Historical trends in landings, recruitment, fishing mortality and SSB are given in Table 7.6.1 and plotied in
Figures 7.6.1.a-d.

Fishing Mortality has increased form 0.15 to 0.45 in the period 1957-1984, mainly because of a developing beam
trawl fishery. Since then it has varied between 0.4 and 0.5.

Recruitment shows considerable variation from year to year and is characterised by the occasional occurrence of
exceptional large year classes. Most observed exceptional year classes were born after cold winters. In the recent
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decade two outstanding year classes, born in 1987 and 1991, have dominated the landings. Recruit surveys
indicate that year class 1996 is also very strong. This. year class was also born after a cold winter. Most other year
classes recruited in recent years seem to be poor or below GM average.

The major fluctuations in SSB are associated with the effect of strong year ciasses superposed on a deciining
10140

trend, caused by an increase in nsnmg monauty A drastic decling in S3B in 1964 was caused by a high natural
mortality in the strong winier of 1503-1964 when water iemperatures were very low. After a 20 ysar period
where SSB has varied between 25,000 t and 50,000 t, it increased sharply in 1990 and remained at a high level
until 1994. Since 1994 it has declined from 80 000 t to 44 000 t in 1996 because of below average recruitment

and a high fishing mortality.

In 1006 SS B declined further but there is large uncertamtv about the level. This is due 1o an additional wmter
he 1 9 -1996 winter..

7.7 _ _Shoi‘t term forecast
7.7.1 Additional nafural mo.rta]ity'in.the winter of 1995- 19_96.

Reports of catches of dead soles from commerciai fisheries and research vessel surveys indicated
natural mortality Occun'eq in the sirong 1993-1996 winier. Afier this winter the cpue of t i
reduced considerably, especially in the north-eastern distribution area of sole in the German Bight. Also the catch
rates. in the research vessel surveys dropped drastically in 1996 and did not recover in the 1997 surveys. A more

detailed description of the event and the biological background is given in last years report of this Working
Group (ICES CM 1997/Assess:6).

1ic COMmii i

Unfortunatelv this winter mortality could not be quantified. The only estimate of 10% mortality in the catches
originates from a research vessel survey covering a small area, not representative for other parts of the North Sea.
In last years report the effect of various levels of M on the expected catches and development of the stock were
given, ACFM decided, in the lack of quantitative estimates of M to base it forecast on the standard value of M =
0.1. -

1 id i at i higi tural in 1996 than is normally assumed, it is likely
Given the evidence presented above for a higher natural moriaiiiy iy d likely
that with M = 0.1 in 1996 ihe agreed assessment last year -“m‘ the assessinent prescnted in
overestimating the stock in. 1997.

7.7.2 * Forecasts

Table 7.7.1 lists the input parameters for the forecast. The stock number for ages 2-154 are the survivors
estimated by XSA using M= 0.1 in 1996. The stock number for ages 1 in 1997 were estimated by RCT3. The

wei ghts at age of the catch and stock, used in the prediction, were the averages of the last 3 years, Maturity-ogive
- was the same as in the XSA. The exploitation pattern used was the average of the last 3 years in the assessment

scaled to the 1996 level. Recruitment for age 1 in years after 1997 have been assumed GM average.
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1997.

There appears to be a large discrepancy between the catch forecast based on the presented assessment and a
prediction hased on the reported landmgs in 1997 to the EC. The EC prediction is 14 000t compared to 20 000 t
in the presented forecast. Figure. 7.7.3 shows- the relation between landings and SSB from 1977 onwards. The
Yield/SSB ratio in this period is about 0.5. A catch of 14 000 t would correspond with a SSB of about 30 000 t in
1997 rather than the 40 000 t indicated by XSA. '

The agreed TAC in 1997 is 18.000t and corresponds wnth a status quo catch forecast by ACFM last year
However, it is unlikely that this TAC will be taken. A pre(ilcnon of the lanamgs in 1997, bused on ithe reported
landings in the first 8 months to the EU, indicate that the 1597 TACT will not be taken. The expecied catch, based
on the preliminary reported landings is about 14 000 t. Thex_‘efore the 1997 TAC is not restrictive to the fishery.
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Several comments can be made with regard to the observed. discrepancy between the Working Group catch.
forecast and the EC predlctlon : .

e The EC predlctlon is based on reported landmgs in 1997 up to and mcludmg August It is, however,

. unknown how. accurate-the EC prediciion is. The actual reported landings at the end of this year may differ

from this prediction, pending on the fishing pattern in the remaining period and revisions in the officiai
landings reported so far.

s By far the largest part of the sole landings is caught in a mixed fishery for plaice and sole. The TAC for sole
in 1997 was set corresponding a status quo level of fishing mortality in 1996. The TAC for plaice in 1997,

however, was sct commesponding a reduction of 20% of fishing mortality. The restrictive TAC for plaice may
have limited the uptake of the sole TAC ag well, resulting in a reduction of the fishing mortality in 1097,
- However, thig restriction may be avoided by discarding plaice. It is not known whether this occurs to a

- significant extend.

s The status guo prediction of the catch in 1997 may be t0o optimistic by overestimating the stock numbers in
the XSA forthe most contributing age groups. The 1996 and 1995 year classes each contribute only about
5% to the expected catch in 1997. However, the 1994 year class contributes 6,000 t or about 30%. An
overestimate of this year class may explain a significant part of the observed discrepancy.

¢  Undoubtedly the cold winier of 1995-1996 has caused additional mortality in this winter and the decline in
catches in 1997 may reflect a significant reduction in the stock because of this winter mortality.

- 1 . R, L VRV oL Y g A | g M H Tata 4
In oracr 1o mvesugal ihe hensluvuy of e pl't:dluuun 0 VArous assumpiions o1 hailifal moriaiy in 1770,
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plﬁdlUtlelﬁ were carried oul based on X8A ruis with M96 Aryiiig between 0.2 and 0.7 Tables 7.7.3 Egive the
input stock numbers for these runs. The results are are given in the corresponding Management Options Tables

{Tables 7.7.4-9) and are summarised in Figure 7.7.4. This Figure suggests that, if the expected catch of 14,000 t
would have to be explained by an increased natural mortality only, M96 would have increased to a value of about
0.7. SSB in 1998 would than have decreased to a historical low value of 21,000 t. It has not been possible to
decide for one of these M-options because the uncertain position of the stock is also affected by other factors. For
all options presented in the all forecasts the SSB is expected to increase significantly in 1999 because of the
strorig 1996 year class, which will recruit in the spawning stock in 1999,

7.7.3  Sensitivity analyses

k|

of uncen:almy io the delldl variance of plt:t.uuwu S5B and ated in Table 7.7.10

A sensitivity analysis (method.in Section 1.4.2) was carried out to e xamme the contribution of different sources:
y [ ICH 8IS PICSCHICO I Ldoit /.71
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Figure 7.7.5 shows the sensitivity of the forecast of the predicted yields in 1998 and the predicted biomasses in
1999 to the input parameters. The estimated Yield in 1998 is mostly sensitive to the fishing mortality in that year,

the estimate of the 1996 year class, its weight in the catch and the fishing pattern. The estimated SSB is mostly
affected by the estimate of the 1996 year class, its assumed maturity and its stock weight. The variance of both
estimates is mostly determined by the 1996 year class and the F on that year class.

An attemnpt has been made to estimate the CV on the numbers of survivors in 1997 using the Lowestoft Seasonal
XSA (discribed in Section 1.4.3). A uniform distribution of M ranging between 0.1 and 0.6 has been assumed.
Surprisingly the CVs on the population numbers were almost exactly the same and the sensitivity plots shown in
Figure 7.7.3 remained unchanged.

Probablhty profiles of expected y1eld nd SSB are given in Figure 7.7.6. The approximate 90% confidence
1998 i

N oY | P . Y Py . [, nong . FataTal mamd FE Ml s 22 o . b M F
intervals of the expecied siaius guo yield in 1598 is 15,000 t and 35,000 ¢, There is a 50 % probability that S5B
in 19299 will increase 1o a value of about 50,000 ¢

7.8 Medivm term projections

Medium term predictions were made for a period of 10 years, to estimate percentiles of the distribution of the
predicted yields, SSB and recruitment at a status quo level of fishing mortality. Two projections were started
from the populations estimated by the XSA in 1997 fora M in 1996 of 0.1 and 0.4. The model was run with 500
simulations using a Ricker SSB/recruitment model. Figures 7.8.1 and 7.8.2. show the trajectory of yields and
SBB with associated 5, 25, 50 75 and 95 percentiles. Only in the first years the trajectories of the yield and SSB
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and their percentiles are affected by the assumptions made in the input. Predictions of yields and SSB start-to
diverge in the years 1999 and 2000 respectively. The estimates for later years and their associated probabilities
reach converged values within a rather short time period and may therefore also representative for the long term.

The ‘trajectory in the recent years depends on the starting values of the stock and the information of .expected
recruitment. For .year ciasses 1997 and iater no information of recruitment was available and .the: chosen

recriitiment model assumes average recruitment. The increase in SSB and landings in the first years of the
trajectory is associated with the high estimate of the 1996 year class.

7.9 Long term considerations

Additional medium term predictions were .carried out with F-factors varving hptw.apn 0.1 and 1.7 in order to

estimate the probability that SSB will decrease below a certain level in the medinom term {10 vears). Since the
percentiles have reached a converged level the simulated medium term situation is also representative for the
long term. The results for the 5, 10 and 20% are plotted in Figure 7.12.1a-b. The plots show that sustainable
reductions in fishing mortality of 26% and 37% would be required in the medium term to reduce the probability
that the SSB will decrease below the present agreed MBAL of 35,000 t to 20% and 5% respectively. Sustainable

reductions in fishing mertality of 7% and 20% would be required in the medium term to reduce the prohability

thai the SSB will decrease below the lowest observed SSB of 25,000 ¢(Biess) to 20% and 3% respecnvely
7.10 : Comments on assessment

The consistency of this assessment and previous assessments is shown in Figure 7.10.1. ThlS Figure shows the
F bt

estimates of Fag, recruitment at age 1 and SSB (age 34) by the Working Groups which met between 1984 and
1996. It should be noted that over these years dlfferent methndq or tuning configurations have been used. Also

data rev151ons and different tuning fleets have been used over these years.

The Figure indicates the present assessment is consistent Wiﬂ'l those in previous years and there are no noticeable
retrospective patterns between the 4 most recent years.. Fishing mortality has been overestimated in most earlier
years and may have been underestimated in recent years. However, these recent year estimates are not converged
values. A general observation 1s that first estimates of recruitment have been estimated well for poor and average
year classes but were undetestimated for the strong year classes. The estimates of the strong year classes have
progressively improved in following assessments. An expianation for this observation is that the first estimates of
the strong 1987 year class were based on extrapolation of survey indices which were well outside historical
observations. Estimated recruits from these indices therefore had a high SE and low weight in the predicted
recruitment. The first estimates of the strong 1991 year class were better, becaunse it was now within the range of
historical observations. With the ewpnnnn of a few occagions the estimates of biomass are consistent in most
assessments. The few considerable underesnmates in the time series are associate

ed with either a significant
overestimate of F in the previous, vear and.a underestimate of a year class recruiting in the spawning stock.

Year class 1996 is estimated to be 3 times GM average by RCT3 and expected to contribute significantly to the
Yield in 1998 and SSB in 1999, No - information is available on the strenght of this year class from the
commtercial fisheries yet. The RCT?3 estimate has been accepted by the Working Group but may mgmﬁcantly be
revised in future assessments. -

The argument tof accepl the XSA esiimaies for year classes 15'5'4 and 1995 is that the recruitment indices have
been used in XSA, performing rather well and little new information was provided in RCT3.

There is a lack of representative data on effort and cpue of fisheries that exploit sole. The available tuning fleets
may be biased because of aquota restrictions. The two commercial fleats, for which meazured data have been used,

are mixed fisheries for sole and plaice. The variable catch opportanities of the two species between vears and the.
improved enforcement of management measures in recent years, affect the directivity in this fishery and bias the

assessment,

The major causes for uncertainty in this assessment and the catch forecast are a unquantified increase -in natural
mortality in the cold winter of 1995-1996 and the conflicting information about the size of the 1994 year: class.
The uncertainty of the assessment is highlighted by. the discrepancy between a forecast of the landings based on
ihe assessment and a forecast based on actual reported landings in 1997. The Working Group felt that most of
this discrepancy can be explained by an overestimate of the 1994 year class int combination with an increase in M
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in 1996. The Workmg Group is, however, not in the position to quantlfy the contnbutlon of both these sources of
dlscrepancy '

A better evaIuatidﬁ of thé situation can be made at the end of the year v«-rhen final landing data for 1997 become

i

he present assessment and caich forecast is not considered to be a re]iabie basis to present a

- alo ____-_ R i

1 Table in the management advice. As an aiternative approach a precauuonary TAC”
meaning could be considered amongsi other measures to reduce fishing mioriaiity towards
precautionary thresholds proposed in. Section 7.12. The management advice given to the management agencies

for 1998 would have to take into account:
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e the actual landings in 1997 at the end of the vear _
that there is no doubt that the stock has declined considerahly and the probability that it has decreased below
the historically agreed MBAL of 35,000 t at the end of 1997 is high.

« that the SSB is expected to increase in 1999 because of the strong 1996 year class, which will recruit in the

spawning stock in that year. However, this estimate is based on 2 surveys.
7.11 Biological reference points
The input parameters for the yield and biomass-per-recruit calculations are the mean F and weights at age of the
iast 3 years used in the assessment and are given in Table 7.7.1. The results of the calculations are given in Table

7.11,1, and Figure 7.7.1, The position of F,, and Fy; is indicated on the curves in the graph.

Flows Frmea and Fygp, are indicated on the SSB recruitment plot in Figure 7.11.1.

The estimated level of fishing mortality in 1996 is above all reference points except F, and Fiy,. The traditional
biological reference points are not very different as in previons vears, All available biological reference points
are summarised in the text Table below:

F low FO.] Fmax Fmed Fﬂ_ Fhigh Floss Bloss MBAL*

1996 0.06 | 008 |0.22 [0.30 0.51 0.95 n.d. 25000t | 35000t
1997 .08 |008 025 [029 0.54 0.75 0.85 25000t | 35000t

* MBAL is an agreed value by ACFM in recent years.

+ Fiy is estimated by Cook (ICES C.M.1997/V:7) to be 0.95. This value is based on a 3/R plot over the years
1857-1594, including an incorrrecﬂy estimated recruitment for the 1994 year class in the S/R of the analyses.

sofiware limitaiions, ihis wurmng Uroup used a shorter time penod with recruitrnent data to estimate
Fiosss 1960-1925. The values are only presented io show the sensitivily of ihe poientiai reference point 10 modest
changes in the recruitment data.

7.12 Definition of safe biological limits using target and limit reference points

New candidate precautionary reference points have been discussed according to a request hy ACFM. The
Working Group interpretation of this request was to provide estimates of the level of fishing mortalities
associated with a high probability of maintaining the stock above a defined threshold level (By;,) within defined
time periods. The range of proposed probabilities are 95%, 90% and 80%. These associated values of fishing
mortality may be candidates for Fp,. Fin, was defined at the 50% probability that SSB would decline below By,

rRoprpS 1 I

medium term of 10 years. The new ihreshold reference pOlﬂIS are jabelled Fsq, Fiog and Fage and Bpaj%, Bpalﬂ%
and B0 and discussed in more detail in Section 17, These reference points and the associated SSB percentiles
are shown in Figure 7.12.1a-b and listed in the table on the following page:

The W rmng Uruup lmerpreteu the MBAL and By, as p(JSSlDie candidates for By, and the defined time period is
ai
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By -~ - Fpa B Flin

MBAL Fsg Fioz Faga, Bpasa Bpais | Brass

35000t 0.34 0.36 0.40 54000t | 50000t | 45000t | 0.47

Biim - Fra Bp ' Fiin
| Buose Fsg | Fios Fovs Briss Brawz | Brazs

25000t 0.43 046 0.50° 41000t | 38000t | 26000c | 0.58

The estimated values for Fp, for the presented probabilites are very close and within the range of precnsion it
whlch the F in the last year of the assessment can be estimated.

It is noied that the proposed reference point are l.ut:uulcuy and that their stability should be investigated as soon
as possible. In' particual the choice of the stock-recruitment model may have a big influence. Limitation of the
software to use all data points in the S/R model showed substantial difference in the fitted relationship (Flgure
7.12.2-3). The reference points would also have to be updated when new or additional information concerning
natural mortality, sex ratio, discards and maturity-ogives will become available in the future.
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Table 7.1.1. Nominal caich (tonnes) of SOLE in Sub-area IV and landings as estimated by the Working Group, 1982-1996

Year Belgium Denrmacirk France Gemany Nelherlands UK (Engl. Cther Tetal  Undllocated Grand

Fed. Rep. & Wales) countries reporfed landings Total
1982 1,927 522 686 290 17,749 403 21.577 2 21,679
1983 1,740 730 332 619 16,101 435 19.957 4,970 24,927
1984 1.771 818 400 - 1,034 14,330 586 1 18,940 7.899 26,839
1985 2,370 672 875 303 14.897 774 3 19,934 4313 24,247
1986 1.833 443 296 165 9,558 647 2 12,934 5,267 18,201
1987 1,644 342 318 210 10,635 676 4 13,829 3,539 17.368
1988 1,199 616 487 452 2,841 740 28 13,363 8,227 21,590
1989 1,696 1.020 312 864 9.620 1,033 50 14,495 7.311 21,806
1990 2,389 1,428 362 2,296 18,202 1,614 263 26,544 8,576 35,120
1991 2,977 1,307 465 2,107 18,758 1,723 271 27.608 5,905 33,513
1992 2.068 1,359 548 1,880 18,601 1,281 277 26,004 3,337 29,341
1993 2,783 1,661 486 1.379 22,015 1,149 298 29,771 1.720 31.49
1994 2,935 1,804 498 1,744 22,874 1,137 298 31,290 1.712 33,002
1995 2,624 1,673 &40 1.564 20,927 1.040 - 312 28,780 1,687 30,467
1996 2,655 1,018 535 670 16,344 848 229 21,199 1,452 22,651

dlliondings reported to ICES
unreported landings estimated by the Working Group
1996 data are provisional

French data are provisional

No dafa on discards avatlable

N-lreland included with England & Wales

e\acimywgnssk98\T-711.xls



Table 7.2.1

N H [ -
Rurm titie ;

At 10-Oct-97

T R e Y]
<SULE N1 LY

10:41:13

Catch numbers at age

Catch numbers at age

Table 1
YEAR, 1957,
AGE
1, 0,
2, 1413,
3, 10148,
4, 12642,
5, 3782,
6, 2924,
7, 6518,
8, 1733,
9, 509,
10, 5379,
1, 166,
12, 266,
13, 34,
14, 7%,
+3e, 384,
TOTALNUM, 45939,
TONSLAND, 12067,
SOPCOF %, 104,
Table 1
YEAR, 1967,
AGE
1, 0,
2, 3686,
z, 25683,
4, 85127,
5, 1954,
&, 538,
7, 1919,
8, 760,
e, 5047,
10, 5im,
1, 610,
12, 455,
13, 348,
14, 277,
+gp, 685,
TOTALNUM, 127625,
TONSLAND, 33439,
SOPCOF %, 102,

B44D,

14169,
9500,
3484,
3008,
4439,
2253,

727,
5215,
1,
207,
35,

LD

=t 14

53704,
14287,
100,

1968,

1037,
17148,

1z200s
13070,

24973,
48571,
462,
245,
16644,
324,

4407,

254,
820,
82,
396,
564,
114823,
33179,
100,

1969,

396,
23922,

mArcaA
ciaa’l,

5326,
12388,
25139,

331,
244,
1190,

280
LOF,

2961,
291,
538,
151,

1042,

95659,

27559,

102, -

Numbers*10%*-3
i

1970,

1299,
6140,

ACAnY
EI¥¥3,

8235,
1784,
3231,

11960,

246,
140,

LD L
===

169,
2416,
258,
582,
1143,
64262,
19685,
100,

0,
959,
49786,
19140,

12404

TESUS

4695,
3944,
4279,

a3,

" 990,
1711,
1154,

4bidi,

2539,

Ly
Sl

103297,
23566,
101,

Numbers*10**-3

1971,

420,
33369,

Ao

14425,
12757,
4485,
1442,
2327,
7214,
192,

2z
[ T

826,
291,
1413,
466,
1366,
81225,
23652,
101,

264

1972,

358,

7594,

22900
36759,

7075,
4965,

. 1565,
523,
1232,
4706,

EE-T.
ou,

100,
492,
119,
922,

1048,
67578,
21086,

99,

1973,

703,
12228,
12783,
16187,
4025,
2324,
994,
765,
1218,

ks
2351,

221,
297,
499,
110,
1326,

57017,

19309,
102,

1974,

101,
15380,
21540,
5487,
7061,
1922,
1585,
658,
401,

Fdale)
oY,

2363,
104,
32,
305,

1401,

58549,
17989,
99,

133617,
990,
1181,
3689,
744,
6326,
702,
767,
287,
473,
120,
a7,
716,
161975,
33340,
P99,

1976,

1041,
3542,
27966,
14013,
4819,
966,
1909,
550,
425,

-~

cid,
195,
132,
1320,
39,
773,
57894,
17326,
102,



Tabie 7.2.1 {Con

e

P b}
iinued}

Run title : Sale in IV {run: XSAWVNO1/X01)

At 10-0ct-97

+gp,
TOTALNUN,
TONSLAND,
SOPCOF %,

Table .1
YEAR,

-
&)
m

—
o oW N oM koW %M oW oW ow

[T R R Y
FN Y = S 000~ O WP

+gp,
TOTALNUM,
TONSLAND,

10:41:14

Catch numbers at age

1977,

1747,
22328,
12073,
15306,

7440,

1779,

110

1112,
256,
211,

93,
122,

"108,
852,
729,

64475,
18003,
102,

Catch numbers at age

1987,

4,
29018,
22052,

8913,
6515,
3121,
1570,
906,
81,
103,
186,
14K

L]

63,

165,
72968,
17368,

1978, 1979,
27, 9,
25031, 8179,
29292, 41170,
6129, 16060,
6639, 2996,
4250, 3222,
1738, 1747,
611, 816,
646, 241,
191, 393,
235, 154,
123, 117,
106, 103,
68, 73,
879, 687,
75965, 75967,
20280, 22598,
100, 101,

1988, 1989,
i0, 115,
13187, 45108,
47140, 18198,
15248, 22567,
4400, 4697,
3890, 1694,
1554, 1454,
898, 654,
524, 466,
38, 240,
34, 45,
865 '35,
42, 4%,
10, 27,
M, - 93,
87174, 96445,
21590, 21808,
100, 59,

1980,

637,
1209,
12511,
17781,
7297,
1450,
2107,
1409,
367,
54,
415,

1990,

Numbers*10%*-3

1981,

423,
29217,
3259,
B8&E,
B223,
3661,

oLn

Ty

885,
766,
197,
107,
160,

Numbers*10**-3

1991,

16,
168,
131333,
33513,
98,

265

1982,

2660,
26435,
45746,
1843,
3535,
4789,
1678,
615,
605,
527,
149,
- T4,

201,

1992,

968,
ARAL

falalel

44201,
16198,
37983,
2471,
3083,
7BB,
430
481,
177,

EC
ety

134,

255,

114275,

29341,
o8

1983,

389,
34408,
41386,
21189,

624,

1378,

108N
L =)

978,
386,
301,
423,
31,
14,

230,
103864,
24927,
100,

1593,

53,
40004

Br sy

16871,
31403,
13883,
23969,
1494,
1217,
4LQ0
19,
306,

100
wWr,

8s,
116,
109,
140205,
31491,
99,

1984,

191,
30734,
43931,
22554,

are,
741,

o 1o¥A
(==L

1043,
524,
242,
209,
146,

30,

24,
243,
110257,
26839,
100,

1994,

709,
7754,
86948,
13723,
18779,
5722,
11263,

485,
G025

TED,

281,

aac
Chd,

45,
248,
147247,
33002,
99

r

1985,

165,
16518,
43213,
202

9403,
3556,

o
20%,

379,
637,
200,
192,
189,
94,
23,
267,
95441,
24248,

99,

1995,

4781,
12755

N

16931,
68163,
6582,
7941,
2042,
5982,

294,
345,
65,

2,

49,

20,
149,
126144,
30467,
99,

1985,

373,
9351,
18494,
17703,
7745,
5522,

2273
ccie,

110,
282,
620,
355,
173,
126,
1NS8

By

305,
63538,
18200,

99,

1996,

171,

LE. ]
TOSFE ,

16101,
16930,
27213,
3941, .
4812,

581,
kx+ll

[t

239,
298,

acr
132,

55,
105,
173,

93127,
22651,
99

£



Run title :

At 10-Oct-97 10:41:14

Table 2 Catch weights at age (kg
YEAR, 1957, 1958, 1959,
AGE
1, 0000, .0000, .000O,
2, 1540, 1456, 1620,
3, 1770, ~ .1780,  .1880,
4,. 2040, 2200, 2280
5, L2480,  .254Q0,  .2610,
6, L2790, 27368,  .3010,
7. 2900, .3140,  .3280,
8, 3350, .3230, .3210,
g, L4360, .3880, 3730,
10, - 3940, 4010, 3910,
1%, 4320, © .4090,  .4380,
12, L4710, 5020, L4170,
13, 6310,  .2870,  .4370,
14, 4370, W50, L4120,
+gp, 5330, L5770,  .5890,
SOPCOFAC, = 1.0402, 1.0050, ' 1.0095,
Table 2 Catch weights at age {Kg
YEAR, 19567, 1968, 1969,
AGE - :
1, pooa,  .1570,  .1520,
2, L1920,  .1894, .1910,
3, L2010, L2070, 1960,
4, L2520,  .2670,  .255O,
5, L2770, .3270,  .3110,
6, 3890, .3420, .3730,
7. 4190, .3540, .5530,
8, 3390, .4550, .3980,
9, 4240, L4650, (4680,
10, 4980, L4750, (4990,
", 4580,  .&T4D, L4980,
12, 3890, .5240, .5380,
13, L5190,  .6560, 4740,
14, La420, 4950, L6130,
+ap, L5910,  .6500, .6130,
SOPCOFAC; 1.0225, .9988,

Sole in IV {run: XSAWVNO1/X01)

1970,

.1540,
.2120,
.2180,

BOEN
=1t

.3500,
L4040,

L4410,

L4630,
4430,
.5110,
5120,
.5410,
L4560,

Esan
24e0,

.5420,
1.0001,

1961,

.0000,
1460,
740,
.2110,
.2550,
.2880,
3150,
.3040,
.3460,

- .3720,

\3690,
.3970,
L4780,
L4500,
.5510,
1.0137,

1971,

.1450,
.1930,
.2370,
.322¢0,
.3580,
4250,
.4200,
.46900,
.5340,
.4250,
.4890,
L4660,
.5780,

rrwm
-202U,

.5830,
1.0119,

266

uuuuuu

-3940,

1972,

1690,
L2040,

2520,

3348,
L4340,
.4250,
.5320,
.4850,
.5580,
.4810,
4720,
5770,
.5970,
6770,
L8470,
.9890,

1963,

.0000,
.1630,
L1710,
.2190,
.2580,
.3090,
.3870,
.3760,
L4400,
L3970,
L4330,

L4440,
L4900

5780,
.9918,

1973,

L1460,
.2080,
.2380,
L3440,
4040,
4480,
.5520,
5670,
.5090,
5690,

rYyXx,

TS5,

.3990,
.5470,

£ 5N
OHCU,

'6?001
1.0189,

1964,

.1530,

1750,

.2130,
2520

L2740,
.3090,

07N
“3CiU,

3460,
.3880,
L4440,
.4390,
L4750,
L4030,
ALT0,
L6440,
L5661,

1974,

1640,
.1920,
.2330,
.3380,
L4180,
L4480,
.5200,
.5590,
.6090,

.6020,
FY AL

.S

L6780,
5320,
5820,
L6790,
9864,

1965,

. 0000,

.1690,

.2090,

2460

. 2860,
.2820,

LA
MU,

.3780,
L4040,
.4250,
.4590,
L4800,

L4580,
TOTN

s iy

.5280,
.§592,

T

1966,

.0009,
1770,
.1900,
.1800,
.3010,
.3320,

La0n
SHETU,

.3990,
L4490,
.4720,
.5410,
.5260,

.5210,
FALNyY

s ST iy

4990,
.9892;

1976,

. 1430,
. 1500,
.2220,
L3060,
.3850,
L6410,
.5120,
.5620, -
L6670,

.6580,
BTN

S

L7360,
L6680,

Enon
aITO,

6840,

1.0216,




Table 7.2.2 (Continued)

Run title : Sole Tn IV (run: XSAWVNO1/X01)

At 10-0ct-97 10:41:14

Tabie Z
YEAR,

I
[,
- T
- o om

-~

-

~

W0 = O NP
~

SOPCOFAC,

Tabie Z
YEAR,

>
(=]
—a T
- -

- —
=2 O ND 00 =~ On i Fe e T

- -
L Tl S ]
- ow

+gp,
SOPCOFAC,

Catch weigntis

1977,

L1470,

.1880,
.2360,

In7n
sy,

3690,
L4240,

L4300,
.5200,

.5620,

6220,
7310,
6070,

.6050, |

P
0430,

.5810,
1.0188,

ights at age (Kg)
1978, 1979,
J1520, 1370,
L1960, 2080,
2310,  .2450,
L3140, L3230,
L3700, 3910,
L4260, L4480,
G660, 5340,
4170, 5440,
.5720, &090,
4710,  .6570,
6040, .7280,
7110, . T740,
5880, . .BU60,
8300, .83%0,
.7T160, 8150
9956, 1.0124,

Catch weights at age (kg}

1987,

-1390,
-1850,

.2050,

.2760,
L3560,
.3780,

.4280,

L4810,
3940,
.6080,

£
O,

6140,
.6950,

LTET0,.

L6960,
L9948,

1988,

.1270,
.1750,
.2170,

L2700,
-3530,

4280,

L4830,
.51%0,
.5580,
.5940,
L3070,

-T140,

L7940,

770,
6940,
.9990,

1989,

. 1180,
1730,
.2160,

o

.2880,

- 1980,

.1410,
.1990,
L2440,
3310,
.3710,
L4180,

3

AFP0,
.5500,
.5980,
5440,
.6580,

.6740,

ryar.y
0000,

L7170,
1.0201,

1990,

L1240,
.1820,
.2260,
L2500,
.3480,
L4030,
L4010,
L4970,
L4570,
.5640,

Fn s /oY
Nrrith

.5170,
.5710,
L4610,
.6300,
5922,

1981,

.1430,
. 1870,
.2260,
L3240,
.3780,
4240,
L4420,
.5160,
.5420,
.5530,
L4030,
L6650,
5650,
.7210,
L7450,

1.0262,

1991,

.1270,

-1850,

.2090,
L2630,
.3140,
L4280,
4340,
L4550,
.5050,
.5480,
.5130,
.5080,
.8190,
.74z,
.5520,
.9837,

1982,

.1410,
.1880,
L2160,
.3070,
.3710,
L4090,
4370,
L4910,
.5800,
.5560,
.6280,
.5910,
7710,

annn
=0¥ou,.

. 7680,
1.0138,

1992,

1460,
.1770,
.2130,
.2580,
.2900,
3790,
L4100,

4590,

L4840,

.5270,

EfMrey
«FPUU,

4720,

.6180,
JFTED,
L6350,
9847,

1983,

.1340,
.1820,
.2170,
.3010,
.3890,
L4160,
4670,
L4890,
.5050,
.6090,
.6220,
.6000,
.3340,
.6310,
L7560,
1.0040,

1984,

. 1530,
1710,

.2210,
2RAN

n e

L3610,
.3860,
4650,
L5550,
.5750,
.5120,
L6550,
L6310,
7220,

oren
R STHS

.7070,
1.0034,

1994,

L1430,
.1800,
.2020,
.2280,
L2570,
.3000,
.3170,
.4320,
L4110,
L4130,
.5160,
L4810,
L6690,
6060,
.5590,
L9850,

1985,

.1220,
.1870,

.2160,
2RAN

RSV,

.3570,
L4270,

e
44T,

5440,
.6120,
L6340,
.5090,
L6560,
L7670,
.8010,
.6800,
.9898,

1995,

L1510,
L1860,
L1960,
L2470,
L2640,
.3190,
.3420,
.3560,
4450,
.5050,

—Ean
«FaUu,

.5450,
.7580,
.9310,
.6020,
.9865,

1986,

. 1350,
J790,

.2130,
2000

(L

.3570,
,4070,

Jsocn
4820,

.5430,
L5680,
.5340,
.5750,
.6330,
.6310,
7150,
L9936,

1996,

.1620,
1770,
.2020,
.2330,
L2740,
.2850,
.3190,
3690,
.3900,
L5160,
5400,
\5450,
.5900,
6910,
.7470,
.9892,



Table 7.2.3

Run title : Sole in IV {run: XSAWVNDI/X01)

At 10-0ct-97 10:41:14

Table 3 Stock weights at age (kg)

YEAR, 1957, 1958, 1959, 1960, © 1961, 1962, 1963, 1964, = 1945, 1944,

AGE _
1, 0250, .0250, .0250; .0250, 0250, .0250, .0250, L0250, .0250, .0250,
2, o700, .0700, .0700,  .0700, .Q0700, .DVOO, .07Q0, 0700,  .1400, .0700,.
3, 1470, 1640, 1590, L1630, 1480,  .1480, 1480, 1598, .1980,  .1500,
L 1870, 2050, L1980, 207G, 2060, .1%23, L1530, L2140, L2230, L1690, -
5, 2080, .2260, .2390, L2340,  .2350, .2400, .2430, .2400, .2510,  .3890,
6, 2530, .2280, 2710, L2400,  ,.2320,. .3010, L2750, 2910,  .2970,  .3100,
7, 2620,  L2%70, 2920, .2680, 2590, .2930, L3110,  .3050, .3370,  .4060,-
8, .3550,  .3180, 2760,  .2420, 274D, .2820, L3630, 3060, 3580, .3770,
9, - .3900, 3930, 3030, .3400, .2810,0 .2730, .3290, 3650, .5260,  .3850,.
10, . 3590, .3800, .4100,; .3570, .3020,- .&100, .4330, 4430, 4240, 4270,
11, .6020, L1780, L4080, 508D, 3790, .3580, L3650,  .3960, (4640, 5980, .
12, © - L3700, 6100, 4080, .3900, .3350, .3150,  .3520,  .4580, .4560, 5550,
13, L5870, 4330, L4130, L4640, .4820, L4630, L4910, L4700,  .41BD, L4680,
14, | 5890, 5680, .5980, .40660, 4330, L4620, 4140, 3940, 3390,  .35800,

+gp, .2540, .5180, .5990, .5730, .5480, .5390, .5400, .6310, .5040, 538D,

Table 3 Stock weights at age (kg)

YEAR, 1967, 1568, 1969, 970,  i97i, 1972, 1978, . 1974, 1975, 1976,
AGE
1, .0250, .0250, .0250, .0250, .0340, .0380, .0390, . .0350, .0350, .0350,
2, 770, 1220, 1370, 1370, 1480,  .1550, 1490, .1460, .1480, .1420,
3, J640, 1710, 1740,  .2010, .2130, .2180, .2260, .2180, .2060, .2010,
4, .2350, .2480, .2520, .275D, .3130, .3130, .3220, .3290, .3110, .3010,
5, .2420,  .3120, 3240, .34%0, .3610,. .4190, 3710, .L080, 4030, .3790,
6, 3990,  .2800, 384D, 3670,  .4100,. .4430, 4330, 4290,  .4480, 4580,
7, .3620, .6290, .5790, .4230, .4320,: .4430, .4520, .4990, .5080,  .508D, .
8, L2830, L4160,  .4750, .4580, .4T40,. 4430, .4720, 5650, .5820,  .5170,
9, - .3810, .4100, .4690, .3900, .4830,. .5080, .4460,  .5420, .5800,  .6440, °
10, L4640, L4500, L5240, L4860, .4510,. L4400,  .4B90, 5940, .6170,  .6970,
", . .5780, .7530, .5040, .4900, .4810, .4710, .6210,  .6320, .6150, .6140,
12, 3720,  .4450, 5640, .5350, .4250,. .5030, .4660, .5940, .6470, .7840,
13, .544D,  .6600, 5340, .6220, .5740,. .631D, .54BD,  .&500.  .6500, .6480,
1%, - .4500, .4560, .5150, .5740, .5020, .6210, .6240, .5400, .7050, .6280,

gp, - .5460,  .6¥80;  .5510, .e220,  .5eww,: .6590, .6420,  .6230, .669Q, 4790,

bJ
on
<o



7.2.3 (Cnrlﬁrlnpr‘

LR LR L ~

Run title = Sole in IV (run: XSAWYNQ1/X01)

At 10-0ct-97 10:41:14

Table 3 Stock weights at age (kg}

YEAR, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985, 1985,
AGE .
1, .035¢, .0350, .0450,  .03¢0, .0500, .0500, 0500, -.0500, .0500, .0%500,
2, J&T0, 1390, 1480, 1570, L1370, 1300, L1400, L1330, 1270, 1330,
3, L2020,  .211Q,  .2110,  .2000, L2000, .1930, .2000, .2030, .1850, 1910,
4, .2910, L2900,  .3000, .3040, 3050, .2700, .2850, .26B0, . 2670, 2790,
5, 3650, 3650, .352Q0, .3450, .3640, L3590, .3290, 348D, .3240, 3460,
&, L4090, 250,  LA2%G,  .3%40, 40206, .40, 4350, 3860,  .3810,  .4250,
7, 47RO, 4270,  .5210, .4890, .4540,  .4290, .4640, .4880, .3800,  .4980,
8, 4870,  .3B50, .5620, 5370, 5220, L4760, L4830, 5910, 6260,  .4920,
o, .B310, .5420, .5670, 5790, 5410, 5830, .5100,° .5670, .5540, .5900,
10, 6170,  .4280, .6560, .5490, .5200, .5930, .5830, .5590, .5890, .5510,
11, L6610, .5700, .¥120, .6640, .4090, .5700, .6010, .6320, .5170, .6810,
12, 6560, 6750, 7180, .6760, 7130, .5310, .7210, .7310, L7340, .6470,
13, .6280, .5890, .7870, .6380, .5330, .7910, .7410, .873p, .7400, .79,
14, .6320, .8600, .8150, .657D, .B220, .6110, .5800, .9520, .6420, L9430,
+gp, L5650, L6970, 7910,  .6380, .7200, 6910, (7190, .7000, .6730, .BB%0,
Table 3 Stock weignis at age {kg)
YEAR, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996,
AGE
1, .0500, .0500, .0500, .0500, .0500, .0500, .0500, .0500, .0500, .0500,
2, .1540, .133Q0, .1330, .1480, .1380, .1560, .1280, .1430, .1510, V1470,
3, 910, 1930, 1950, .2030, .1830, .1940, .1830, .1740, .1780, JATTO,
%, L2620, 2600,  .2¥0G,  .2¥20, .2530, .2560, 2280, .209G, .2400, .2080,
5, 3570, .3350, .3480, .3560, .3000, .3070, .2640, .2570, .2510, .2740,
6, 3810,  .4080, .33%0, .43B0, .4060, .3970, .2930, .3260, .3200, 2670,
7, 4060, L4770, 4100, 3910, .4370, L4050,  .3440, .3490, .3630, 3200,
8, L4540, 4720, 4750,  J4B6D,  .4990, 4680, 4790, L4020, .3570, 3720,
9, .3330, L4850,  .4180, L4710, L5450, 4940, L4330, L4930, 5440, .4020,
10, .5120, 4850, L4620, L4960, 537D, .5440, .5730, .3410, 4580, .4020,
1", .6380, .B290, .7040, .6820, .5010, .4880, .5630, .4330, .3950, .4680,
12, 5810,  .é550, L7870, 5500, .5510, .4430, .5070, .51%0, .7010, .5370,
13, .6330,  .5350, 7160, 7890, 4300, .5950, L6780,  4B00, 6520,  .6140,
4, 5910, LBATD, BH160, L4580, 1.10%0, .6720, L5800,  .68%0, .3B40,  .6380,
+gp, 6710,  L6B70, 7300, 7400, 6400, 6070,  .6620, .5050, .6600,  .BOOD,

269



Tabie 7.3.1. North Sea Sole tuning fleets

1

12304.4

14284.5
5720.5
1085.1

16386.3

182121

16979.4 .

13809.5
B795

AnAAD O
25500

17480.4

7242
659754
11131
24132

RLIN
53438.8
111708

0.78

204
99
161
73
69
i74
187

267
325

EE

0.75

3,989
1.565
2.497

3.06
3.189

An Ao
TF.ao0

4,697
9,134
2.652
14.908
8.252
1.173

219.8
295.6
241.9

97.7
918.8
222.1
281.9
273.8
319.4

104
FLO4: Netheriands commercial beam trawl
1979 1996
1 1 ¢}
2 15
449  7721.2 354005
45 338.3 11061
48,3 26038 2756
57.3 24238041 3B683
€5.8 312747 36708.2
-70.8 268763 37398.3
1703 129287 346854
68,2 8G27 13755
. 68.5 237362 186184
783 12101.8 406252
" 616 402843 131656
‘714 90711 846297
- GBS 73386 171824
711 5048.7 338805
769 392845 10848
81.4 5388.9 69378.8
81.2 9778 11329.4
721 158434 92083.9
FLT09:SNS-Tridens NL {survay)
&0 1995
1 1 067
1 4
1 AQ38 745
1 613 1861
1 1410 341
1 4686 805
H 1924 397
1 587 887
1 1413 79
1 3724 762
1 1562 1379
1 104 383,
9 4483 BO
1 3730 1411
1 5098 1124
1 2640 1137
1 2359 1081
1 2151t 709
-1 3791 485
1 1830 955
1 1827 554
- 3052 5363
1 2800 1078
1 1265 2515 .~
1 11081 114
1 1351 3489
1 550 475,
1 1501 234
| a81 473
FLT11: BTS-ISIS Nath (survey) -
R - - 1955 :
1 1 0.87
1 7
1 24572 6.024
1 5935 4,883
1 6401 9.842
3 70,802 11.138
1 B.0O21 60.486
1 18.881 124
1 3.328 17.372
1 67.816 24,403
1 4 854 24.505
1 6.537 5.077
1 25812 6.343
1 3.029 5.055
UK commercial beamirawl
ar 85
1 1 a
z 7
4519 2082 364.9
- 8465 80 497.4
6247 263 170.4
5.253 1491 811.7
5,708 249.6 4282
a.532 118.3 4932
3.282 172.8 244.9
3.086 42.4 567.7
3.644 94.8 2304
5.133 634 1206

a\acimiwgnsskBB\T-7:31 xls

158.4

2086.5
45i4.8
‘B094.5
2638.3
3751
/6529
7239.6
6353.7
5209.3

ango 0
22828

2688.9
6538.7
‘4698.3
20835.9
86254
180104
2839.2
212119

102

100

166
10
365
20

1612
1037
0.768
0.802
4.089

ag
5.55

.19

283
0.549
7.392
1.434

114.5
140.9
130.2
140.5
62.9
279.5
129
236

223.9

26574
938.1
2265.5
az214.2
768.9
301.2
2536.8
4342.4
2597.3
1009.4
1668.1
21378
1457.9
18624
3104.8
5128.8
1570

0.593
0.458
0.551
0.18
0.53

n oo
[PREE ]

026
3442
187
1.842
0.364
22339

56.4
B2.7
582
84.8
149.6
29.6
169.9
70.6
a6.8
10141

1430

iraiy .

586.6
961.1
1117.8
452
146.5
1712.2
1136.9

anra o
i275.9

1134.4
634.5
827

2081.2

887.1°
8932.9

826.5
3173.4

§7.2
.4

48.7
79.6
70.5
15
‘B3B

B6.1

270

6416
33
531.3
234.8
531.2
. B335
285.1

e

580.1

oozt

409.4

810.2
g
4461
B11.5
190

4882.4 -
471.9.

1049
347.3
153
an.z
3386

1308

68.7
214
0.4

234

134.1

. e84

75.7
186.3
26.9
244
190.5

5.5
16.5
1024
41.7
15

90.3 -

113.3
1246
83a
42.7
22.7
425

180.6
164.1
502
168.5
22.4
BST

77
32.5
56.9

157.3

6.4
61.9

207
26.1
16.2
10.1

¥

[sXe3

66.4
4146

34.7
23.3

4761
4322
1732
141.1

155.4
134.5
247.6
1224

€0.9

13B.2

A0 4
289

109
21.8
149.5
108.6
89.5



Table 7.3.2 North Sea sole Indices of effort and CPUE

Effort CPUE

1 Belgium 2 UK-bt 3 Netherlands "~ 4 Belgium 5 UK-bt 6 Netherlands
1871
1972 22.8 338
1973 29.4 33.1
1974 32.2 23.7
1975 39.2 26.2
1976 44.7 24.5
1977 47.6 27.2
1978 50.3 ' 44.3 25.9 375.8
1979 40.0 44.9 38.7 423.2
1980 35.2 ' 45.0 30.9 282.1
1981 311 46.3 36.2 267.8
1882 349 57.3 44.7 309.8
1983 354 o 65.6 42.8 319.9
1984 428 70.8 35.2 307.3
1985 51.4 ' 70.3 40.8 276.3
1986 42.5 I 68.2 38.8 213.4°
1987 50.7 4.52 68.5 28.9 3.44 204.5
1988 53.0 6.47 76.3 19.2 2.42 235.9
1989 543 6.25 61.6 22.7 2.90 272.7
1990 64.7 5.25 71.4 24.8 4.05 378.1
1991 74.3 5.71 68.5 335 8.13 350.9
1992 67.7 3.53 AN 225 2.4 307.1
1993 711 3.28 76.9 27.2 2,99 306.4
1994 60.0 3.07 - 814 32.5 3.36 2956
1995 46.5 3.64 81.2 34.9 2,74 275.1
1996 649 - 513 . 7214 28.0 3.10 227.1

CPUE in these fleets in recent years are biased because of quota restrictions -

1 fishing hours in 1000 HF beam trawi units * 10E3
2 beam trawl units * 10E2 (areas 3+ 4 )

3 million HP days beain irawi

4 Kg/FH 1000 HP beam trawl

5 beam trawl kg/FH (areas 3+ 4)

& kg/1000 HP day

e:\acfh\wgnss KAB\T-732.xls

o}
[y




Table 7.4.1

Title : Sole in IV {run: SEPWVND1/501)
At 9-0ct-97 156:23:59

Separable analysis

from 1957 to 1996 on ages
with Terminal F of .

initial sum of squared residuais was 1
final sum of squared residuals is

Matrix of Residuals

Years, 1957/58,1958/59,1959/60, 1960761,
Rges
1/ 2, -4.095, -5.145, -6.016, -3.713,
2/ 3, -.574, -1.030, -.198, -.498,
3/ b4, 063, -.192, -.005, -.214,
4/ 5, .380, 66, 134, D8O,
5/ 6,. 054, L0900, -.024, . .344,
&/ 7, 074, 779, .206, U539,
7/ 8, 97, -.178, -.534, -.376,
8/ 9,. -.115, .311, .733, .483,
¥710, -.587, 47, -.121, -.2Zi4,
10/11 -.078, -=50L, 7, 079,
11712, 27, JTe2, .B16, 069,
12/13, 91, -.451, -.34, -.324,
13/14, .10, .23%9, -.201, .044,
10T ,: .000, -.001, -.001, .001,
Wis , 001,  .00i, 001, GGi
Years, 1966767, 1967 /68, 1968/69,196%/70,
/2, -~4.794, -6.614, .430, .516,
2/ 3, 369, -.520, LA4A, L4900,
37 4, .652, -.102, .882, .5B1,
47 5, -.818, 073, 263, (349,
57 &, 541, A41, 0 o110, ;484,
&/ 7, .535, 317, -.080, .022,
78, -.403;, ~-.575, -.669, -.694,
8/ 9, .199, S492, <020, -.055,
/10, 121, -.345, -.308, -.184,
10/H11 -.029, 60, -.131, -.309,
iifig =115, -.grm, -.081, -.019,
12713 =064, 1. Gié, -.219, - 784,
13/14 -.870, -.495, -.920, - 696
ToT , -.001, -.001, ~-.001, ~-.001,
Wrs , .001, .001, .001, .001,
Years, 197677, 1977 /78, 1978/ 79, 1979/8D,
1/ 2, .267, 1.027, -2.262, -1.575,
2/ 3, -.601, .6%0, .208, .170,
3/ &, 257, 670, 301, 435,
4/ 35, -.089, 480, .026, ~-.005,
5/ 6, .10, .077, -.078, -.182,
6/ 7, 412, -.325, .250, -.3B1,
i B, -.419, -1.248, -.155, -.808,
8/ 9, 190, .318, .410, 169,
/10, 002, -.051, ~-.145, .T42,
10411, -.017, -.549, -.521, -.907,
11/12, 281, -.131, 561, .845,
12/13, -.724, -.423, -.698, -.176,
13714, -.143, 232, -.153, = 533,
TOT , -.001, ~-.001, -.001, -.001,
WTS .001, .001, 001, 001,
Years,

1986/87, 198788, 1988789, 1989/50, 1990/91, 1991792, 1992/93, 1993/94, 1994/95,1995/96,

600 on age 4 and Term1nal 5 of

1 to T4

T48.740
39576

1961/62,1962/63 ,1963/64 , 1964765 , 1965466,

-3.982,
-.719,
136,
.217,
.043,
-.020,
-.317,
.783,
-.127,
- RIA

RS,

1.001,
-. 253,

1970/71,

.530,

216,

.B39,
.380,

- 12T
- iEdy

24,
-049,
.155,
-.716,
-.500,
-. 266,
112,
-.77,

-.001,
001,

1980/81

-.288,
-.186,
420,
.213,
.022,
-. 105,
126,
.209,
.102,
-1.302,
.933,
-1.318,
.501,

-.001,
001,

800

-3.272,
-.679,
-.208,

.039,
.269,
. 264,
219,
067,

044,
- ALTR

i

4P,
-1.040,

501,

-.001,

0o,

1971/72,1972/73, 1973/ 74, 197475,

.340,
.438,
.276,
.129,

123,
226,
-.420,
-.242,
-.323,
-.058,
: 240,
-.127,
-.248,

-.001,
.001,

-.599,
.336,
.348,
.054,

-.178,
.201,

-394,

-.057,

-.186,

-.372,
311,

-1.019,

1.593,

-.001,
.0D1,

-2.469,
-.859,
-.251,
-.169,
-.115,

.039,
D65
216,
.367,
[ A]

mariary

1.046,
-.728,
.789,

-.001,
.001,

P
T
P d
[ e )
[

[
[
[
£
Ll ¢
-

.703,
.080,
.287,
.205,

-.051,
.051,

-.568,

-.243,

-, 135,

-7,

1.254,
594,

-.587,

-.001,
.001,

-3.130,
-.978,
.355,
-.128,
.054,
.084,
.183,
.013,

.001,

266,
049,
456,
049,
.155,
-.368,
<595,
.032,
- Ot
-.489,

D27,
1,257,

- 127,

-.001,

.001, -

-.797,
.591,
454,
348,

-.813,

.00,

-6.421,
-.339,
-. 104,
241,
-.355,
679,
-.120,
.358,
.128,

- X7

ki gy

.227,
.606,
.863,

-.001,
.001,

-1.956,
.120,
.357,
.333,

-~ 1TZ
-y

.285,
-.301,
-.215,
-.056,

.150,

125,

AN2

A= -

-1.444,

-.001,
001,

-1.110,
.280,
391,
.103,
.020,
524,
-.187,
-.113,

234,
-.595,
-.117,
-.523,

-.707,

-.001,
.001,

1975776,

789,
462,

.382,
.1?6,

- NCE
sUdd,

012,
-.580,
.204,
.235,
- 594,
479,
BLD

~.340,

-1.005,

-.001,
.001,

,1981/82,1982/83, 1983/84, 19B4/85 , 1985/86,

-.385,
787,
.784,
471,

-.067,

-.013,

- _NA2

Loz,

-.025,
- 413,
-1.104,

.158,
-.263,
-.437,

-.001,
.001,

TOF,
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Table 7.4.2 Sole North Sea, assessment configuration

changes compared to previous years are underiined

year

type

tuning fleet

time series woight

catchability dependent on stock size for age<
shrinkage fo population mean for age <
catchability independent of age for ages>=

survivor estimates shrunk towards mean F
s.e. of the means towards which estmates are shrunk
prior weighting

number of iterations
convargance

special

1995
XSA

ye:ars
NL BT comm. 86-95
BTS survey 86-95
SNS survay 86-85
Solea survey 86-94

no taper

ages alpha/beta
1,14 0.1

1,7 0.67,0.75
1,4 0.67,0.75
2,710 0.33,0.42

elacfm\wgnssk98\T-742 xIs

1996
XSA

yazrs
NL BT comm. 87-96
BTS survey 87-96
SNS survey 87-96

UK BT comm, 87-96
Soleasurvey 86-94

no taper
3

3

7

yes

0.5

no

23
yes

MS6=(),2

alpha/beta

0,1
0.67,0.75
0.67,0.75

0.1



Table 7.4.3

Lowestoft VPA Version 3.1

10-0ct-97

A0:40:546
Extended’ Survivors Analysis
Sole in IV (run: XSAWVND1/XD1)

P = wrA

fish/ifad/ifapwork/wgnssk/sol_nsea/FLEET.X01

Catch data for 40 years. 1957 to 1996. Ages 1 to 15.
Fleet, First, Last, First, Last, Alpha, Beta
. year, year, age , age '
FLTOt;: Neth. com. BT, 1987, 1996, 2, 14, .000, 1.000
FLTO2: SNS-Tridens N, 1987, 1996, 1, 4, .670, .750
FLTO3: BTS-ISIS Neth, 1987, 1996, 1, 7, .670, .750
FLTQ4: UK Com. BT (C, 1987, 1994, 2, 7, 000, 1.000

Time series weights :

Tapered time weighting not applied

Catchability dependent on stock size for ages < 3

Regression type = C ‘
Minimum of 5 points used for regression
Survivor estimates shrunk to the population mean for ages < 3

Catchability independent of age for ages »=

~ Terminal pepulation estimation :

survivor estimates shrunk towards the mean F
of the final 5 years or the -5 oldest ages.

R N
T n

S.E. © e mean to which the estimates are shrunk = «

i
[ =)
o

Minimum standard error for population

estimates derived from each fleet = .300
Prior weighting not applied
Tuning tonverged after - 23 iterations
Regression weights
, 1.000, 1.000, t.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000
Fishing mortalities
Age, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996
1, .001, .000, .001, .005, .002, .003, .001, .013, .043, .005
2, .23, .23, .125, .135, .08B, .116, .172, .120, .292, .20%
3, .503, .&42, .58, 404, 412, .44, .AD4, 449, 388, .640
4, .582, .693, .647, .516, .52B, .444, .515, . 595, _&74, .675
5, .455, .563, .416, .539, .711, .4T4, .754, ..590, - .563, .553
6, .519, .479, .388, .554, .392, .553, .549, 719, 471, .694
7, .04, 48D, 20T 4Ag - BBE, (555, .881, .478, .53&, .516
B, 304, .378, .325, .399, .520, .438, .391, 409, . _446, .473
e, .301, .258, .306, .500, .380, .556, .474, .514, .435, .422
10, 473, .201, .16%1, .25B, .48F, .402, .463,° (485, < .324, .673
11, 431, .249, .344, .302, .509, .475, .428, 341, 174, .455
12, .69%, .369, .403, .902, .624, .743, .B34, 535, .496, .693
13, 1.086, .392, .329, .555, ..680, .404, .580, .918, .196, .736
14, 572, 422, 414, 808, _A33F, . 542, &47, (817, (503, 720

3]
~1
e



_ Table 7.4.3 (Continued)

XSA population numbers (Thousands}

YEAR

1987
1988
1989
1950
1991
1992
1993
1994
1995
1996

-

» m o omom o omo& ow o w m oW

1.

7.32E+04,
4.55E+05,
1.11E+05,
7.326+04,
3.68E+05,
7.976+0h,
5.93E+04,
1.20E+05,
3.94E+04,

AGE
2:

1.46E+05,
6.63E+04,
4. 12E+05,
1.G0E+05,
1.45E+405,
6.61E+04,
3.32E+05,
7.21E+04,
5.30E+06,
1.04E+05,

5.86E+04,
1.05E+05,
4. T3E+04,
3.2BE+03,
7.92E+04,
1.37E+05,
5.33E+04,
2.53E+05,
5.79E+04,
3.58E+04,

3, &,

2.12E+04,
3.21E+04,
4 ,98E+04,
Z.35E+04,
1.98E+05,
4 TS5E+04
8.20E+04,
3.22e+04,
1.46E+05,
3.63E+04,

1.87E+04,
1.07E+04,
1.45E404,
2.36E+04,
1.38E+04,
1.06E+05,
2.76E+04,
4. 43E+04,
1.61E+04,
6.T4EVO4,

Estimated population abundance at ist Jan 1997

T

L00E+00, 3.54k+04, T.62E+D4, 1.71E+D4, 1.6

Taper weighted geometric mean of the VPA populations:

r

9.70E+D4, B.73E+04, 6.60E+04, 3.B2E+D4, 2.07E+04,

Standard error of the weighted Log(VPA populations) :

| YEAR

1987
1988
1989
1920
1991
1992
1993
1994
1995

P74
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- e m W m W ow oW o ok

.B064,

n,
4.59E+02,
1.62E402,
1.636+02,
1.31E403,
8.67E+02,
4.92E+02,
9.25E+02,
3.13E+02,
4.29E+02,
8.58E+02,

B.74E+02,
4.71E+02,

.8395,  .a782,

AGE
12,

3.03e+02, 1.00e+02,

2.93E+02,
1.14E+02,
1.04E+02,

1,36E+02,
1.84E+02,
6.91E+01,
3.83E+01,
§.26E+02,
2.03E+02,
1.47E+02,
2.89E+02,

1.11E+02,

2.77E+02,
5.46E+02,
2.01E+02,

9195, L9671,

13,

1.35E+02,
3.05E+01,
8.34E+01,
1.20E+02,
3.59E+01%,
1.76E+01,
2.56E+02,
1.03e+02,
5.32E+01,
Z2.15E+02,

Estimated population abundance at 1st Jan 1997

r

2.37E+02, 4.93E+02, 1.47E+02, 4.81E+01,

Taper weighted geometric mean of the VPA populations:

1.44E+03, 9.62E+02, 5.98E+02, 3.92E+02,

Standard error of the weighted Log(VPA popuiations) :

1.3305,

1.4162, 1.5424,

1.6527,
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8.10E+03,
1.07E+04,
5.54E+03,
&.67E+03,
1.245+04,
6.11E+03,
5.96E+04,
1.17E404,

2.22E+04,

8.28E+03,

1.156+04, 7.18E+03,

.9581,

14,

5, 6,

4.97E+03, 3.64E+03,
4.36E+03, 3.00E+03,
6.02E+03, 2.47E403,
3.40E+03,
4.50E+03,
7.61E+03,
3.18E+03,
3,12E+04,
5.17E+03,
1.26E+04,

1.97E+03,
2.34E+03,
3.95E+03,
1.46E+03,
1.75E+04,
2.T4E+03,

1.0288, -

d AT AT
GLUFCTUD

3.28e+02,
2.43E+03,
1.86E+03,
1.61E+03,
2.47E+03,
1.08E+03,
1.36E+03,
2.42E+03,
B.75E+02,
1.01E+04,

?r

2.87e+02,
2.20E+02,
1.70E+03,
1.24E+03,
B.BoE+0Z,
1.53E+03%,
"5.50E+02,
7.69E+02,
1.31E+D3,
5.13E+02,



Table 7.4.3 (Continued)

Fleet : FLTO1: Neth. Com. BT
Age , 7987, 1988, 1%8%, 1990, 1991, 1?92, 1993, - 1994, 1995, 1996
1, No data for this fleet at this age : ;
2, 55, .51, .15, -, -.92, -.44, 12, -.60, - .45, 39
5, .28, .43, .26, -,02, -.15, .--.05, -.,32, -.06, -.44, .06
4, M, .24, .34, -.08, - .02, .-.30, -.12, -.3%, .11, .06
5, .04 -.05, -.28, .04, .34, .02, .2B, -.02, -.54, . .15
6, .37, .09, -.07, -.17, -.31, .06, .24, .09, . -.15, -.13
7, .03, .20, -.11, -.19, -.31, . 24, - .24, .12, -.35, .13
8, -.37, -14, -.22, -.14, -.28, -.17, -.20, -.70, _D4&, -_.27
@, -.%, -.51, -.15, .05, ~-.34, -.04, -.33, -.14, -.43, A7
i, 0¥, -.6F, -.85, -.80, -.19, -.2%, ~-.69, -.10, ~-.56, .41
M, -.44, -.52, -1.32, -.8%, -.%2, -.37, -.20, -1.19,--1.84 -.02
12, .35, -.54, .00, .79, .03, .57, -.26, .16, -.B2, .25
13, .59, ~-.26, ~-.85, -.3%, -.17, ~-.38, -.11, -.20, ~-.88, .04
%, .12, -.8s, -.50, -.60, ~-.18, .03, .04, -.20, -.73, .36
Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time
Age , 3, 4, s, 6, 7, 8, 9, 10, 1,
Mean Log o, -5.3648, -5.1537, -D.2779, -5.4381, -5.4933, -5.4933, -5.4933, -5.4933, -5.,4933,
5.E({Log a), . 2699, .2268, .2588 .2062, .2258, -3227, -3308, -5667, 9183,
Age , 13, 14
Mean Log q, -5.4933, -B.4933,
$.E{Log q), L5042, .4820,
Regression statistics :
Ages With q dependent on year class strength
Age; Slope ;| t-wvalue _ Intercept, RSguare, No Pts, Red s.e, Mean log g
2, 1.09, -.327, 5.92, 65, 10, .55,. -6.37,
Ages With q independent of year class strength and constant w.r.t. time.
Age, Slope , t-value , Intercept, RSguare, No Pts, Reg s.e, Mean @
3, 1.00, -.009, 5.36, .88, 10, .29,  -5.36,
b, .98, 215, 5.28, Y2, i0, .25, -5.15,
5, J9%, L6509, 5.&3, o1, 10, .25, -5.28,
&, . W95, .537, 5.64, W93, 10, 20,  -5.44,
7, .92, .801, 5.76, .92, 10, .21, -5.49,
8, .83, 2.955, &.14, 57, 10, 12,  -5.74,
e, .86, 2.167, 5.96, ST, 10, A7, 5.7,
10, 1.24, -.957, 5.67, 67, 10, .52, -5.85,
1, .77, 1.319, 6.21, .80, 10, .38, -6.21,
12, 1.01, -.046, 5.4k, .1 10, 52, -h.44,
13, 1.33, -1.251, 6,02, 65, 10, 54, -5.76,
14, .84, 1.256, 5.53, B9, 0, 33, -5.75,
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12
-5.4933,
4917,



Table 7.4.3 (Coniinued)

Fleet z FLTO2: SNS-Tridens N
Age , 1987,
. =35,
-.09,
-.78,
- .87,
No data
No data
No data
No data
No data
No data
No data
No data
No data
No data

1988,
-.03,

.39,

1989,
.32,
-.06,
.31, .88,
JAl, -.4T,
for this fleet
for this fleet
for this fleet
for this fleet
for this fleet
for this fleet
for this Tleet
for this fleet
for this fleet
for this fleet

1990,
-.22,
32,
.16,
80,
at
at
at
at
at
at
at
at
at
at

—
W SOOI W R

I R R .

RS g Y

this
this
this
this
this
this
this
this
this
this

1991,
-.02,
.34,
1.04,
D6,
age
age
age
age
age
age
age
age
age
age

1992,
A7,
-.73,
-.01,

.79,

1993,
-.01,
-.10,
-1.01,
.3,

1994,

P
-.43,

1995,

-.31,
.04,

-1,
.46,

.49,
-1.68,

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

Age , 3, 4
Mean Log g, -3.6912, -5.B99%,
S.E{Log q}, 7304, .BO7E,

Regression statistics :

Ages with q dependent on year class strength
Age, Slope , t-value , intercept, RSquare, No Pis, Reg s.e, Mean Log g
1, .82, 1.586, 5.34, .90, 10, .28, -3.91,

. .65, 2.102, 7.21, .22, 10, .35, -4.76,
Ages with g independent of year class strength and constént w.r.t. time.
hAge, Slope , t-value , Intercept, RSquare, Mo Pts, Reg s.e, Mean @

3, .72, 1.178, 7.27, .69, 10, .52, -5.69,
4, .71, 1.178, 7.35, 67, 10, .56, -5.90,
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1996

-i5
-.22
-.97
-.18



Table 7.4.3 (Continued)

Fleet : FLTO3: BTS-1515 Neth

Age , 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995,
i, .00, -.0F, -.22, -.i0, ~-.44, . .11, -;24, .27,  .B6,
2, -.57, .38, .48, &1, -09 1M1, -.25 -.85,  -.00, -
3, -.24, -.52, .23, .02, .00, .14, -.16, .05, .87,
4, -1, -.40, TE, -.12, .09, . .16, 13, . -.85, .29,
>, -.09, -.70, .10, -.03, -.35, .02, .8, .40, -.28,
6, -.11, -.é2, .16, .02, .29, -.32, .75, -.97, .44,
¥, a7, -7, -5, .01, (26, .01, -.82, -.03, .39,
8 , No data for this fleet at this age
9 . No date for this fleet at this age

10 , No data for this fleet at this age
11 , No data for this fleet at this age
12 , No data for this fleet at this age
13 , No data for this fleet at this age
14 , No data for this fleet at this age

Mean log eatchability and standard error of ages with catchability

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

Age v 3r 4: - 5 f] 6, T
Mean Log g, -9.3953, -9.8353, -9.9469, -10.0978, -10.2356,
S.E{Log q), .3877, JLR4B, 4200, 5224, .3408,

Regression statistics :
Ages with gq dependent on year class strength
Age, Siope , t-value , intercept, RSquare, No Pts, Reg s.e, Mean Log q

1, 72, 2.216, 9.85, .89, 10, 130, -9.14,
2, 1.32, -.B38, 7.99, 46, 10, .80, -a.38,

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

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e,’ Mean Q

3, .58, .0aa, .43, .79, 10, A0, -9.40,
4, .80,  1.327, 9.87, .85, 10, 33, -9.64,
5, 79, 1.519, 9.92, .87, 18, 31, o595,
6, A, 1.524, 9.90, .B1, 10, .36, -10.10,
7, .88, .789, 10.06, .85, 10, 31, -10.24,
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1995
.12

1.13

~ 41
.05
.10
.58
.28



m_Li. "7
LAY F

Fleet : FLTO4: UK Com. BT ¢(C- -

1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995 .1996
No data for this fleet at this age i

p
[{+]
1]

i
: W50, -.07, -.37, -.82, 0B, .15, AT, =016, 20, -8
. .72, .29, -.33, -.45, -.34, .11, -.09, .92, -.58, -.22
. --04, .42, 01, -7, -.45, -.62, .15, 27, 1.16, -.73
., .00, -.27, .03, .21, .26, -.10, ~-.60, .33, -.38, .51
, =02, -.39, -.72,- .50, .68, .31, -.04, -.82, B4, ~-.45
. No data for this fleet at this age
, No data for this fieet at this age
, Mo data for this fleat at this age
. No data for this fleet at this age
, No data for this fleet at this age
, No data for this fleet at this age
’

No data for this fleet at this age

[ T R Y
el = D0 O PN -

Mean Log catchability and standard error of ages with catchability
indemendant of vear clase strenath and constant w.r.t. time
independent of year class strength and constant w.r.t. time

Age , 3 4, 5 6, 7

Mean Log q, -6.7978, -6.4752, -6.3047, -6.1855, -6.1443,
S.E(Log q), L3534, .5036, .5547, 3650, . 5279,

Regression statistics :
Ages with g dependent on year class strength

Age, Slope , t-value , Intercept, RSguare, No Pts, Reg s.e, Mean Log g

2 2.02 -2.308 L A& 40 10,

ay Savvwry  Chesae 3 L= Sy

-1 3Z
() <P

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

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

3, .28, -1.452, 5.51, 77, 10, 43, -6.80,
4, 1.63, -1.954, 375, .55, 10, T, -6.48,
5,  1.67, -1.829, 3.71, .48, 10, © .83, -6.30,
6, 1.6, -2.321, 4.7, .76, 10, 41, -6.19,
7. 1.63, -1.662, 4.51, .46, 10, .79, -6.14,

Terminal year survivor and F summaries :

a8 A P R R I PR | o
AYE 1 LadlinduiLliLy Jeperna

Year class = 1995

Fleet, Estimated, int, Ext, Var, N, Scaled,
. Survivors, S.e, "s.e, Ratio, , Weights,
FLTO1: Neth. Com. BT, 1., .000, .000, .00, G, .000,
FLTOZ2: SNS-Tridens M, 41005, 307, .000, 0a, 1, L4285,
FLTO3: BTS-ISIS Neth, 30929., 336, .000, .00, 1, .358,
FLTO4: UK Com. BT (C, 1., 000, .000, .00, 0, .000,
P shrinkage mean , 87308, , B, e .057,
F shrinkage mean , 13375., 50,,,. : . 161,
Weighted prediction :
Survivors, int, CExt, N, Var, E
at end of vyear, s.e, s.e, . PRatio,
35443, , .20, .28, 4, 1.388, .005
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B9, -.75, -.43, .19, .52, .4, .28, -~.95, .BOD, -1.47

Estimated
F
.000

nng

" U

.004
000

.002
.012



Table 7.4.3 (Continued)

Age 2 Catchability dependent on age and year. class strength
Year class = 1994
Fleet, Estimated, Int, Ext, Var, N, Scaled,
. Survivors, s.e, s.e, Ratio, , Weights,
FLTO1: Neth. Com. BT, 112242., . .576, .000, .00, -1, .07B,
FLTO2: SNS-Tridens N, 58028., .234, 046, .20, 2, 461,
FLTC3: 87S-1SIS Neth,  10§436., .305, 550, 1.81, 2, .268,
FLTO4: UK Com. BT (C, 17539., 1.044, .000, . .00, 1, .024,
P shrinkage mean |, 65968., . .88,,., .041,
F shrinkage mean , 103798., .50,;,, 127,
Weighted prediction :
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,
76210., .16, .18, 8, 1.115, .209
Age 3 Catchability constant w.r.t. time and dependent on age
Yeair class = 1993
Fleet, Estimated, Int, Ext, Var, N, Scaled,
. Survivors, s.e, s.e, Ratio, , Weights,
FLTO1: Neth. Com. BT, 19421.,  .268, . T4k, 54, 2, 232,
FLTO2: SNS-Tridens N, 12276., .233, 227, 97, 3, 247,
FLTO3: BYS-15IS Neth, 16364.,  .244, 228, .94, 3, .248,
FLTOA4: UK Com. BT (C, 15723., 34T, 298, 84, 2, .44,
F shrinkage mean |, 30164., .50,,,, .132,
Weighted prediction : .
Survivars, Int, Ext, N, Var, F
at end of year, s.e, s.e, ., Ratig,
170%96., 3, 12, 1. .926, L5640
Age 4 Catchability constant w.r.t. time and dependent on age
Year class = 1992
Fleet, Estimated, Int, - Ext, 'Vér, N, Scaled,
. Survivors, s.e, s.e, Ratin, . Heights,
FLTOf: Neth. Com. BT, 13963., .205, .188, .92, 3, .304,
FLTO02: SNs-Tridens W, 167t4., .219, .052, 24, 4, 206,
FLT03: BTS-ISIS Neth, 18804., .219, 2840 1.30, 4, 238,
FLTQ4: UK Com. BT {C, 16094., .296, .223, B, 3, 137,
F shrinkage mean 21787., 50,,., 117,
Weighted prediction :
survivors, Int, Ext, N, Var, F
at end of year, s.e, 5.8, . Ratio,
18896, , .12, 0¥, 15, 782, .67%
Age 5 Catchability constant w.r.t. time and dependent on age
Year class = 1991
Fleet, Esti@ated, Iht, Eit, Vaf, N, Scaled,
. survivors, s.e, s.e, Ratio, , Weights,
FLTO1: Neth. Com. BT, 38965., .186, D44, .24, 4, 395,
FLTO2: SNS-Tridens N, 40915.,  .234, 120, 51, 4, 1058,
FLTO3: BTS-1SIS Neth, 39675., .228, .53, 24, 5, 230,
FLTO4: UK Com. BT (C, 21825., .203, 164, 56, 4, .139,
F shrirkage mean 30079., .80,,.. 130,
Weighted prediction :
Survivaors, Int, Ext, N, Var, F
at end of year, s.e, s.e, . Ratio,
35082., .12, .06, 18, .515,  .553
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Estimated
F
147
267
150
f =1

aLF

.38
158

Estimated
F
.581
.810
661

Pr.vy

- DOV

41

Estimated
e
. TAT
675

TR0

693
.553

Estimated
F
509

- 490
.502
.782

A1
ai s



Table 7.4.3 (Continued)

Age &
Year class = 1920
Fleet,
r

Neth. Com. BT,
SNS-Tridens N,
3: RTS-ISIS Meth,
UK Com. BT (C,

F shrinkage mean

Weighted prediction :

survivors, Int,

at end of vear, s.e,
3r46., Jg,

Age 7

Year class = 1989

Fleat

FLTO1: Neth. Com. BT,

FLTOZ: SNS-Tridens N,

FLT03: BTS-ISIS Neth,

FLTO4: UK Com. BT {(C,
F shrinkage mean

Welghted prediction :

survivars, Int,

at end of year, s.e,
6785., 11,

Age B

Year class = 1988

Fleet,

r

: Neth. Com. BT,
: SNS-Tridens N,
3: BTS-ISIS WHeth,

: UK Com. BT (C,
F shrinkage mean |,

Weighted prediction :

survivors, Int,
at end of year, s.e,
1544, ER

Catchability constant w.

Estimated,

Survivors, .

2767.,
2349.,
2272.,
7121.,

5250.,

Ext,
s.e,
L1,

Catchability constant w.

Estimatad,
Survivors,
6689, ,
6B38.,
BB37.,
5231.,

4051.,

Ext,
s.e,
.05,

Estimated,
survivors,
1262.,
2376.,
1874,
2211.,

1679.,

Ext,
5.8,
.07,

160,
.221,
.24,
241,

50,,,,

N, Var,
: Ratio,
24, 470,

Int,
s.e,
172,
.219,

2TL
mEf Ty

.258,

eV Iy

N, Var,
. Ratio,
25, 549,

Ext,
5.8,
.087,
534,
_210,
122,

-694

F

516

4T3

Var, -

. Ratio,
51,

1,47,
QL

L

.49,

Ratio,
46,
66,
.28,
49,

Catchabiiity constant-w.r.t. time and dependent on age ..

N,

r

W N

r

O~ P~
“ i m

-

Scated,
Weights,
403,
057,
188

-y,

.207,

138,

Weights,
425,
045,
244,
.178,

-109

i

Scaled,
Wweights,
515,
027,
IR0
125,

ez
o 10,

Estimated
°F
.B56
954
L7832
423

539

r.t. time and age (fixed at the value for age) 7

Estimated
F
.554
331
(404
352

L4
-

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

Year class = 1987

FLTO1: Neth. Com. BT,
FLT02: SNS-Tridens N,
FLTQ3: BTS-1SIS Neth,
FLT04: UK Com. BT (C,

F shrinkage mean |,

Weighted prediction :

survivors, Int,
at end of year, s.e,
8012., 13,

Estimated,
survivors,
6751.,
8319_,
4518, ,
3337.,

5219.,

Ext,
s.g,
05,

Int,
5.e,
159,
236,
.217,
239,

'Snllll

Var,
, Ratio,
26, 402,

Ext,
s.e,
.028,
113,
.108,
.032,

422

Var,
Ratio,
A7,
A48,
.50,
13,

[
[=L-]
—

O~ &~ [}
~

Scaled,
Weights,
.580,
024,
143,
104,

149,

Estimated
F
584
405
390
666

TS



Table 7.4.3 ( Continued)

Age 10 Catchability constant W.r.t. time and age (fixed at the value for age) 7

Year class = 1986
Fleet,

FLTO1: Neth. Com. BT,

" FLTO3: RTS-ISIS Noth,
FLT04: UK Com. BT (C,

F shrinkage mean |,

Weighted prediction :

sSurvivors, Int,
at end of year, s.e,
257., .16,

Estinated,
survivors,
202.,

377.,
137.

203,
419,

Ext,
s.e,
211,

Int,

s.e,
73,
223,

220

.252,
.-50”' r

N, Var,
. Ratio,

27, 641,

Ext,
s.e,
.151,
112,
L1309

.070,

F

.673

Var,
Ratio,
87,
.50,
.81,
.28,

, Scaled,
, Weights,
, <998,
013,
0oy

L )

071,

-~

L Kl

~

.259,

Estimated
F
.755
472
7o
.751

434

Age 11 Catchability constant w.r.t. time and age (fixed at the value for age) 7.

Year class = 1985

r
FLTO01: Meth. Com. BT,
FLTDZ: SNS-Tridens N,
FLTO3: BTS-ISIS Neth,
FLTO4: UK Com. BT {C,

F shrinkage mean

Weighted prediction :

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

493., .16,

Age 12  Catchability
Year ciass = 1984
Fleet,

]
FLTO01: Neth. Com. BT,
FLTO2: $NS-Tridens M,
FLTO3: BTS-ISIS Neth,
FLTO4: UK Com. BT {C,
- F shrinkage mean |,

Weighted prediction ;:

Survivaors, Int,
md mwmal maL snnn a =
AL Tl W] )'cﬂl r b-E,

147., .20,

Estimated,
Survivors,

430.,
"435.,
532.,
"§20.,

401,

Ext,
s.e,
.08,

Estimated,
survivors,
123.,
139.,
168.,

212.,

184.,

ExXt,
S.€,

.09,

N, var,
, -Ratio,
26, 344,

Int,
5.8,
192,
586,
.236,
24T,

1 P
N, Var,

o
' Ratia,

23,  .452,

455

Ext,
s.e,

.152,
624,
.059,
.120,

F

Var,
Ratio,
.50,
.54,
.50,
49,

Var,
Ratio,
%,
1.07,
42,

.47,

693

N Sealed,
, Weights,
.559,
.008,
095,
.078,

—

[+ e ST ]
~

-

~

~

-259

constant W.r.t. time and age (fixed ﬁt the vaiue fﬁr

N, Scé[ed, Estimated

, Weights,
, 354,
.002,
.Q65,

.050,

RS
[V R )\S N
"

- -

.329,

age) 7

F
787
722
.630

528

53¢

Age 13 Catchability constant w.r.t. time and age (fiked ét the value for agei. 7

Year class = 1983

Fleet,

FLTO1: Neth. Com. BT,

FLTO2: SNS-Tridens N,

FLTO3: BTS-ISIS Neth,

FLTO4: UK Com. BT (C,
F shrinkage mean |,

Weighted prediction :

Survivars, Int, -

at end of year, s.e,
48., W24,

Estimated,
SUTVivors,
35.,

. 20.,
b4é.,

63.,

70

"y

Ext,
s.e,
2,

Inti
8.€,
224,
847,
245,
.262,

.50,,,,

N, Var,
. Ratio,
20, 499,

Ext,
s.€,

132,
.000,
.156,
6k,

.736

Var,
Katio,
.59,
.00,
.Bb,
.53,

[
=4
(3%

N, Scaléd, Estihated

. Weignis,
10, .522,
1, .001,
4, .038,
4, .030,
409,

F
.905
1.282
.778
.603

.558



Tabie 7.4.3 (Continued)

Age 14
Year class =

Fleet,

FLTO1: Neth. Com. BT,
FLTO2: SNS-Tridens N,

FITNET: DTC-IRIE Wath
v R S-S L4

R

FLTO4: UK Com. BT {(C,
F shrinkage mean

Weighted prediction

Survivors,

at end of year, -

93.,

Estimated,
Survivors,
84.,

i.,

7.,

63.,

122.,

Ext.
XL
5.8y

A1,

Int,

‘, Ratio,
17, .495,

Ext, Var,
s.e, Ratio,
155, .73,
. 000, .0a,
L1235, 51,
176, .62,

F

720

283

-
WiNO O
-

-

-

Scaled,
Weights,
575,

.0ao,

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

Estimated
F
L7864
000 -
.R32
946

598



Table 7.4.4

Run title : Scle in IV (run: XSAWVNO1/X01)

At 10-0ct-97 10:41:14

FEAR 2- 8,
FBAR 3-10,

Table 8
YEAR,

T
[,
m

" owom

-
= OO BNy =
- w w oo -

R T—Y
Ll C T Y ]
-~ o

+gp,
FBAR 2- 8,
FBAR 3-10,

1957,

.0000,
0191,
L1060,

LY.L
2101,

717,
.1281,
.2008,
226,
L0748,
.1285,
.1036,
1676,
1159,
.iisz,
1182,
L1369,
.1428,

Fishing mortality

1967,

.0000,
.1098,
.3675,
L4593,
.5390,
.1898,
L1861,
.3051,
.2095,

1958
SEIY,

.000o,
.0131,
L1360,
L1854,
.2159,
.2128,
L1689,
.1832,
.2075,
1309,
.1589,
L0841,
.1707,
.1506,
.1506,
.1599,
. 1806,

1968,

.0110,
.3072,
.6608,

~ Fishing mortality (F) at age

1959, 1960,
.0000, L0000,
.0298, .0253,
L0993, 1381,
2212, LTaT,
- 1578, 2809,
L1764, 1937,
L0951, 1974,
472, V1574,
.1380, 0958,
. 1678, 1958,
70, 1585,
L1109, 1548,
L0923, 1524,
L1360, 1517,
J1360, 1817,
1324, 1669,
1503, 794,
(F) at age
1969, 1970,
.0083, 0097,
.3295, L1534,
BEBT4, 6324,
-5053% D437,
6945, 2789,
4043, 3411,
.2005, .3038,
1391, 2014,
2133, L0994,
£221, L1643,
2427, 1752,
L1060, 2846,
1206, . 1065,
1812, L1663,
1812, 1663,
4229, .3506,
. 3833, 3206,

.0000,
.0168,
1248,

~e e

L2305,
.1705,
1994,
L1181,
L2395,
L1041,
.1100,
.1579,
L2496,
1738,
.15%4,
1594,
.1559,
L1646,

[
=]
o

- Terminal Fs derived using XSA (With F shrinkage)

.0000,
.0422,
511,
3761,
3178,
.3679,
L2489,
3243,
.2608,
L2373,
,3224,
. 2287,
.4512,
3148,
3148,
.2612,
.2855,

.0001,
.0176,
.2513,
L2037,
L4083,
.2632,
3146,
1354,
.2398,
.1350,
.1503,
1460,
3049,
L1956,
1954

AR,

2277,
.2439,

1975,

.00sé,

.2756,

5601,
AL

L4890,
4011,
.3757,
4992,
4766,
.Z603,
.3784,
.3051,
L1530,
.3155,
.3155,
L4618,
4618,

------

RS



Table 7.4.4 {Continued)

Run title :

At 10-0ct-97

Table &
YEAR,

T
(1]
m

-

-

he - T LR

-

Table 28
YEAR,

AGE

o N m om o

- w

~

— -2
dﬂ‘om:\lO‘LﬂJ—‘-WI’\JJ

I

-
PO
-

~

—
£ N
-

+gp,
FEAR 2- 8,
FEAR 3-10,

At

Sole in IV (run: XSAWVNO1/X01)

10:41:14

Terminai Fs derived using XSA (With F shrinkage}

Fishing mortality (F) at age

1977, 1978,
0131, 0006, -
.2606, - .2352,
5337, 5649,
.6003, . .5036,
4669, 5014,
3467, 4TI,
1908, ..5932,
2749, - .5867,
3258, -.2271,
3240,  .3821,
2074, .6369,
3022, ©.4107, -
IG7R, 4134,
3122, L4154,
3122, L4154,
3820,  .4940,
3829, L4790,

Fishing mortality

1987, 1988,
. 0G4, . .0000,
2342, 2353,
5032, 6421,
L5816,  -.6927,
©..4554, © .5628,
5189, . L4790,
L4041, . .4689,
.3038,  :.3779,
3006, | .25AS
L4731, L2006,
4307, 2494,
L£991, L3885,
1.0860,  .3915,
5716, -+ 4220,
5716,  .4220,
L4287, L4941,
4426, L4603,

1979,

,0008,

.2256,
6577,

- 6164,

N304,

{F) at

1989,

1580,

L0043,
L1264,
© 5584,
5871,
.5585,

1981,

.0030,
2483,
5131,
6044,
5247,

1991,

0017,
.0877,
L4120,
.5285,
.12,
.3919,

5562,
.5200,

2 r

4873,
.5092,

£7EA
[S=r

6801, .

£330,
L6330,
.4582,
L4984,

[ ]
i)
i

1982,

0184,
.2304,
.6689,

5430, .

6393,

5871 -
280,

4448,

.3650,

.3966,
L4018,
L5431,
L4890,

.24LBA
2438

L4165,
4165,
4969,
.5058,

1993,

0007,

1720

i &N,

4045,
:5154, -

7541,

\5490, -

.6808,

-.3908, -
4634,
- .4275,

£33z
30,

.5805,
6473,
L6473,
4952,
.5290,

1986,

0024,

L1413,
L6032,
L6415,
6466,
7217

il i,

L4665,
L2769,
L6595,
L7806,
.7487,
L9730,
A347,
7629,
7629,
4997,
.5996,

1996,

L0046,
.2091,
6397,
.6753,
.5527,
L6935,
.5155,

L4727,
£22%

«SE&e

6731,
4545,

5931,
7360,
.7200,
.7200,
.5359,
.5808,



Run title

At 10-0ct-97

Tahla 10
YEAR,

LVt A M R

-~

-

LT S A -
SN R =2 O W0 G =) O WS Y —
- ~

3
o .

+
(=3
T
~

TOTAL,

Tabie 7.4.5

10:41:14

: Sole in IV (run: XSAWVND1/X01)

Terminal Fs derived using XSA (With F shrinkage)

Stock number at ane

1957,

165501,

78586,

106073,

70122, -

586765,

37261,

- 4930,

3260,

. 11881,
- 3039,

28071,

. 4577,
TATA, -
1743,

- 3710,

1062
[L=rv i)

4573;

© 518679,

1958,

144951,

149751,

69762,
86326,

630793,

547418,

e {start of vear)

1959, 1960, 1981,
559002, 65858, 115732,
131157, 505806, 60494,
433737, 115196, 446218, .

55095, - 109572, - 50789,

64633, - 39958, . B3166,

37493, 49945, - 27501,

13976, - - 2B43%9, - 37233,

15555, 11499, 21123,

20999, - 12148, 8389,

9296, 16552, 9988,

4946, T2, - 12313,

28797, . 3775, - 5492,
© 1204, 23321, 2926, -

1058, - 00z 13120, ¢

3376, . 2431, 2964,

1080323, 993604, 942750,
age (start of year)

1969, 1970, 1971,

50587, 141468, 41932,

89587, 45397, 126770,

45364, 58306, - 35236,
14116, - 20643, 28032
- 26011, - 7708, 10845,

- T9AT0, 11752, 5276,
1915, 47994, 7560,
C1975, 0 1418 32050,
6511, 1555, 1049,
1526, ° 4760, 1274

14446, 1105 34854,

3043, - 10255, 840,

4980, 2476, 6981,

988, | 3994, 2014,

6595, . 7830, 5888,

309402,

347084,

366659,

B
[>1]

(=%

Numbargk k-3

1962,

28345,
104719,
53827,
356397,
63943,
| 63453,
NIT7

[0 1

29938,
15042, .
7248,
8056,
9514,
3871,
2225,
14430,
781284,

| 76950,

1963, 1964,
23007, 554347,
25647, - 9354,
93237, 9956,
42797, 32590,
268177, 11945,
43261, . 78760,
- 47387, 12175,
13721, 15021,
23178, 4034,
11626, 7260,
5702, 3728,
58681, 1679,
7679, - 1896,
2300, 10RO,
15701, 3668,
627380, T4B442,

berg*10%*-3

1973, 1974,
106409, 110809,
69287, 95814,
. 26746, 51082,
CA0103, 12041,
9703, 20890,
7248, 4951,
3534, 4348,
2581, 2249,
3015, 1408,
159555, 1569,
579, 10901,
748, 34,

" 1813, 394,
24, 1188,
3836, 5338,
291527, 323252,

1965,

121485,
501542,
8316,
7035,
24055,

7185,

RATTL

AT TSy

BO43,
11870,
2872,

5740,

2902,
1313,

1248

oy

7541,
765938,

1975,

41878,

100168,
71885,
2R71T

EAT Ty

5676,

12185,

2652,
2426,
1409,
1073,

81,
7615,

185,

AL

e,

3660,

277692,

1966,

41180,
109924,
409011,
6489,
4B45,

17008,
FA YA

S5,

37671,
5796,
. 9290,
2228,
4597,
2174,
- An>

=iy

7249,
662484,

1976,

114180,
37642,
68801,
T7ON1

=l

12121,
3149,
7382,
1648,
1333,

791,
749,
521,
5079,

LF¥A
[t S

2842,
294281,



L8T

Table 7.4.5 (Continued)

Run title :

At 10-0ct-%7 10:41:14

Table 10
YEAR,

ko
=]
m

ow W W ow

- m

-
OO 00 W O W PN =

-

-
—
-

-

— =
Lall ]
- -

+
[+ 3
<
-

TOTAL,

Table 10
YEAR,

=
(2]
m

- wom

-

- owow

SO0~ N —
-

Sole in IV (run: XSAWVNO1/X01)

Terminal Fs derived using XSA (With F shrinkage)

Stock number at age {start of year)

1977,

140603,
102324,
30690,
35652,
20965,
6383,
1931,
4864,
968,
801,
522,
492,
346,
3340,
2849,
352730,

Stock rumber at age (start of year)

1987,

73183,
146100,
58629,
21248,
18724,
8105,
4966,
3635,
328,
287,
499,
303,
100,
135,
296,
336639,

1978,

47075,
125561,
71348,
16285,
17699,
11892,
4084,
144,
3343,
632,
524,
384,
320,
210,
2708,
303520,

1988,

454806,
66129,
104594,
32073,
10748,
10745,
4365,
3000,
2428,
220,
162,
293,
136,
31,
338,
690064,

1979,

11840,
42570,
89802,
36694,
8906,
9700,
6718,
2062,
725,
2411,
390,
251,
230,
197,
1844,
214321,

1989,

110868,
411514,
47292,
49800,
14516,
5540,
6022,
2471,
1860,
1696,
163,
114,
186,
83,
292,
652416,

1980,

155045,
10705,
30739,
42094,
17926,

5208,
5712,
A7,
1071,
427,
1807,
207,
115,
109,
2057,
277643,

1990,

183637,
100208,
328494,
25481,
23594,
8667,
3401,
4066,
1614,
1240,
1307,
104,
&0,
120,
405,
682409,

Numbers*10%*-3

1983,

144659,
136342,
- 97029,
45703,
2431,
3756,
5703,
2850,
1328,
1182,
1014,
197,
112,
687,
890,
443882,

1984,

TP1937,

130522,
S06HT,
48478,
21198,

1606,
2088,
3306,
1648,
B35,
784,
515,
148,
48,
B85,
374629,

Numbers*10%*-3

1981, 1982,
149670, 153478,
139686, 135024,

8536, 98601,

15913, 46246,

21175, 7867,

9279, 11338,
3333, 4913,
3079, 2114,
2656, 1943,
620, 1675,
335, 374,
1241, 201,
138, 970,
55, 37,
868, 968,
356583, 424128,

1992,

1991,

73213, - 367889,

165367, 66135,
79239, 137085,
198439, 47488,
13758, 105850,
12448, . 6113,
4504, - 7612,
1970, 2537,
2668, 1060,
886, 1528,
867, 492,
874, 471,
38, 424,

36, 18,
374, 637,
554483, 745119,

1993,

79737,
331959,
53312,
81978,
27561,
59646,
3181,
3955,
1365,
550,
925,
277,
203,
256,
239,
E65143,

1994,

59315,
72098,
252897,
32190,
44305,

"7, .

3170,
1457,
2621,

769,
313,
546,
147,
103,
563,
510027,

1985,

82647, 1
64910,
88866,
40224,
22366,
‘10818,
748,
1077,
1999,
993,
525,
210,
327,
106,
852,
316968, 3

1995,

119723,

52996, 1
57862,
146123,
16073,
22226,
5173,
17490,
876,
1311,
429,
201,
289,
53,
394,

441219, 3

1986,
51838, .
4625,
- h2925,
39304,
17099,
11293,
6406,
478,
614,
1203,
708,
292,
282,
207,
597,
57872,
1995, 1997,
39350, 0,
03811, 35443,
35820, 76210,
36250, 17095,
87379, 16696,
Bas3, 35082,
12557, 3746,
2738, 6785,
10136, 1544,
513, 012,
858, 237,
326, 493, -
111, 147,
215, 48,
352, 250,
18698, 199788,

GMST 57-94

98741,
88061,
67268,
36890,
20236,
11388,
7132,
4440,
3023,
2158,
1506,
1032,
637,
420,

AMST 57-94

. 1756882,

123847,
97748,
54988,
34261,
18652,
12535,

8046,
5805,
5202,
3820,
2819,
2043,
1435,



Table 7.5.1.

NORTH SEA SOLE (IV) indices of recruitment (input data for RCT3)

Year DFS3 SNS DFS SNS SNS Ger

ciass iNT-0 Tridens 1 INT-1 Tridens 2 Tridens 3 Solea 3
1968 -11 -1 -11 745 89 =11
1968 -11 4938 -1 1961 161 -11
1970 -11 613 -1 341 73 -11
1971 -11 1410 -1 905 69 -11

1872 -1 48885 -1 337 174 -11
1973 -1 1924 -11 887 157 31.5

1974 -1 597 2.83 78 77 16.3
1975  160.94 1413 6.95 762 267 34.4
1976 80.99 3724 9.63 1379 325 -11
1977 27.95 1552 2.1 388 89 41.5
1978 8098 104 227 80 51 1.8
1979 29206 4483 -11 1411 231 761
1980  403.86 3739 1459 1124 107 771
1981 295.15 5098 15.08 1137 307 147.1
1982 - 340.01 2640 -11 1081 159 77.8
1983  108.73 2359 12.31 709 67 -10.8
1984  195.01 2151 3.97 465 59 29.8
1985 = 300.66 3791 13.55 955 284 ‘246
1986 72.06 1890 8.18 594 248 20.3
1987  532.11 11227 38.04 5369 907 66.9
1988 - 61.15 3052 8.25 1078 527 86.4
1989 83.38 2800 13.26 2515 319 54.1
1890 62.16 1265 12.26 114 46 11.3
1991 368.7 11081 18.44 3489 943 180.7
1892 .32.65 1351 11.84 475 - 126 -11
1993 29.18 559 5.88 234 27 -11
1894 - 76.17 1501 7.16 473 231 -1
1895 . "~ 18.13 691  12.06 143. -11 -11
1896 61.08 10132 -1 -11- -11 -1
1997 11 -11 =11 -11 -1 -1

DF5 internationai Demersal Fish Survey

BTS International Beamn Trawl Survey

SNS Sole Net Survey

e\actmiwgnssk9

8

\T-751.xs

288

BTS
Neth-1

-11
2.372

. 5.935
6.101
70.609
8.021
18.991
3.328
67.816

. 4.954
6.537
25.812
3.029
136.097
-11

BTS
Neth-2



Table 7.5.2

NORTE SEA SOLE {IV) - VPR (1 year olds}

Data for 8 zurveys over 30 years
Regression type = C
mapnv—nﬂ rime wadahibd
Tapored time weig!

Survey weighting not
Final estimates shrunk towards mean
Minimum S.E. for any survey taken as .go
Minimum of 3 points used for regression

Forecast/Hindecast variance correction used.

Yearclags = 16%4
- Regression----—--——- I I----=mmemee Prediction--
Survey/ Slope Inter- Std Rsguare Neo. JIndex Predicted . 5td
Series cept Error Pts Valua Value Error
DFS-0 1.33 5.10 1.02 .384 19 4.35 10.88 1.117
SNS-1 .78 5.52 .29 .B70 25 7.31 11.24 .309
DFS-1 1.45 8.18 .52 .731 143 2.10 11.23 . 585
SNS-2 .82 6.14 .43 749 26 6.16 11.16 .459
SNS-3 1.06 6.13 .62 583 26 5.45 11,82 .B55
S0L-3
RTS-1 .73 1D.08 .32 B43 10 3.29 12.40 L2981
BTS-2 1.24 B8.45 .65 562 11 1.80 10.69 . 787
VPA Mean = 11.48 .731
Yearclass = 1985
F—m——- -Regressiocn-—-—--— ——I I-remm—————— Predictbion--
Survey/ Slope Inter- Std Rsguare No. Index Predicted stda.
Series cept Error Pts Value Value Error
DFS-0 1.33 5.10 1.02 .384 19 2.85 .03 1.222
SNS-1 .78 5.52 .29 .870 25 6.54 ‘1L0.&83 316
DFS-1 1.45 8.18 .52 L1731 18 2.57 11.91 .566
5NS-2 .82 6.14 .43 L7149 26 4.97 10.19 .478
SNS-3
S0L-3
BTS-1 .71 10.05 .32 843 10 1.39 11.04 L3865
BTS-2 1.24 g.45% G5 562 i1 1.85 10.50 §02
VPA Mean = 11.48 -731
Yearclass = 1998
e adatey Regression----—---w~~ I I-——--m—mman Prediction--
Survey/ Slope Intexr- Std HRsguare No. Index Predicted sed
Series cept Error Pts Value Value Brrar
DFS-0 1.3 5.10 1.02 .3B4 19 4.13 10.59 1.126
sMe-1 .78 5.82 29 .87¢ 25 5.22 12.73 .323
DFS-1
SNS-2
SNS-3
SOL-3
BTS-1 .71 10.05 32 .B43 10 4.92 13.58 471
BTS5-2
VPA Mean = 11.438 731
Year Weighted Log Int Ext Vrar VPA Log
Class Average WAP std Std Ratio VEA
Prediction Erroxr Error
19%4 98034 11.49 .18 .20 1.22
1925 49551 10.81 .19 .23 1.54
1986 331715 12.71 .24 .44 3.21
1987 No valid surveys

EAACFM\WGNSSKIB\T-752,00C 18/10/97 11:48

1968 -~ 1987

289

Wap prediction
Weights
.025 53,104
.33z 76,115
.09% 75,358
.151 70,263
.074 150,242
.207 242,802
.051 43,914
.G59 96,761
WAP prediction
Weights
.024 8,350
.358 41,3157
L111 148,747
.158 26,635
.228 62,318
.035 38,318
.067 96,761
WAP prediction
Weights
.047 39,735

L3753 357,448

268 774,521

-112 96,761



Table

7.5.3

NORTH SEA SOLE {(IV}

Data for

Regressio

Tapered time welghting oot applile
Survey weighting not applied

- VPA (2 year olds}

§ surveys over

n type = C

30 years

£u

Final estimates shrunk towards mean

Minimum S.E. for any survey taken as

Minimum of 3 points used for regression

1968 - 15997

.00

. Forecast/Hindcast variance correction used.

Yearclass

Survey/
Series

DEFS-0
SNS-1
DFS-1
SN5-2
SNS-3
SQL-3

T
ol5-1

BTS~2

Survey/
Series

DFS-0
ENS-1
DES-1
SNS-2
8NS-3
S0L-3
BETS-1
BTS-32

Yearclass

survey/ -
Seriss

DFS-0
SNS-1
DFS-1
SNS-2

SNS-3

" S0L-3

BTS-1
BTS-2

= 1994
I m e Regression---------- I I-——m——mm——e Prediction
S8lope Inter- Std Rsguare No. Index Predicted sta
. cept Error Pts Value Value Error
1.33 5.01 lL.02 ,385 19 4.35 10.78 1.115
.78 5.42 29 .870 25 7.31 11.13 .309
1.458 8.08 .52 L7131 18 2.10 11.12 564
. .82 6.03 , 43 .49 26 6.16 1i.06 459
1.06 6.03 .61 .596 26 5.45 11.81 654
.72 .94 .33 .242 10 3.29 12.30 igs
1.24 B .68 562 11 1.80° 10.59 787
VPA Mean = 11.38 .731
= 1995
I—mmmmmm Regression--—-------- I I-————m- Prediction--
Slope Inter- 5td@ Requare No. . Index Predicted - Std
cept Error Pts Value Value Brror
-1.33 5.01 1.02 .385 19 2.95 8.93 1.220
.78 5.42 .29 .B70 25 6.54 10.53 316
1.45 8.08 .52 L7331 13 2.57 11.81 565
.82 6.03 .43 L7438 28 4,87 10.09 478
72 9.24 33 . 842 . 10.94 .39
1,24 §.35 .63 .562 11 1.65 18.40 302
YPA Mean = 11.38 731
= 1936
[~-----——---Regression-r-—------ I I----—------ Prediction
Slope Inter- Std” Rsgquare No. Index Predicted Std
cept Errar Pts Value Value Error
1.33 5.01 1.02 .385 13 4.13 0.49 1,124
it} 5.42 .28 370 25 .22 12,52 L322
.72 .94 .33 .842 10 4.92 13.46 475
VPA Meanm =  11.38 731
Weighted I.og Int Ext var VPA Log
Average WAP 5td Std Ratio VPA
Prediction Error Error ’
880867 11.39 .18 .20 1.21
44605 10.71 .19 .23 1.54
297979 12.60 .24

Mo vzlid ou

rvevs
rreye

.44 3.21

EACFM\WGNSSKIB\T-753.D0C 18/10/37 11:49

290

HH

WAP
Weights

.024
.359
.112
. 157

WAP
Weights

.047

2 e
.40

-, 265

112



Table 7.5.4

KORTH SEA SOLE (IV)
Data for

Regrersion tyvne c

B surveys over

- VPA (3 year olds)

10 years

Tapered time weighting not applied

Survey weighting no

P
L applLied

Final estimates shrunk towards mean
Minimum S5.E. for any survey taken as .00
Minimuim of 3 points used for regression

Forecast/Hindcast variance correction used.

1968 - 1937

Yearclass = 1994
T Ragrageion-——————--- I JI---———————- Predicticn- ------—-I
Survey/  Slope Inter- Std HRsquare No. Index Predicted std WAP
Series cept Error Pts Value Value Error  Weights
DF3-0 1.37 4.43 1.07 .362. 13 4.35 10.45 1.175 .028
SNS-1 .79 5.05. .32 .846 25 7.31 10.82 ,340 L3310
DFS-1 1.4§ 7.78 .52 L7286 18 2.10 16.83 571 .11id
SNS-2 .82 5.67 .46 .723 26 6.16° i0.75 .488 .150
SNS-3 1.04 5.83 .59 .611 26 5.45 11.50 , 629 .091
S0L~3"
BTS-1 .75 9. 80 .36 .822 10 3.29 12.086 .437 .188
BTS-2 1.27 7.99 .64 .585 i1 1.80 10.28 184 .058
VPA Mean = 11.07 .26 .068
Yearclass = 1995
B e aaattate Regression----——---—- I I-————— Prediction-——----—-I
Survey/ - Slope Inter- Std Hsquare HNo. Index Predicted Std WAP
Serias cept Error pPts Value Value Error Welghts
DFS-0 1,37 4.48 1.07 .3632 15 2.95 8.54 1.285 L0258
8N&s-1 .19 5.05 .32 .848 25 - 6.5%4 10.21 347 L340
DEs-1 1.45 7.78 .52 728 18 2.57 11.52 .573 . 125
SNS-2 .82 5.67 .46 723 28 4.97 9.77 .508 .158
SN3-3
S0L-3
BTS-1 .75 9.60 .36 _R22 10 1.39 10.64 441 L2112
BTS-2 1.27 7.99 .64 .585 11 £S5 10,09 .800 .64
VPA Mean = 11.47 126 . 078
Yearclass = 1996
B el Regression----—-c-— I - Prediction------—-- I
Survey/ : Slope Inter- S5td Reguare No. Index Predictaed gtd WAP
Series cept Error Pt Value value BErrar Weights
DFS-0 1.37 4_4R 1.07 .362 19 4.13 10,15 1.184 .G50
SNS-1 79 5.05 .32 B44 25 g.22 12.33 .355 .561
DF5-1
SNS5-2'
SNS-3
S01.-3
BTS-1 .75 9.60 .38 .822 10 4.92 13.28 . 526 . 255
BTS-2
VPA Mean = 11.07 L7286 .134
Year Weighted Log Int Ext Var VPR Log
Class Average WAP Std scd Ratio VPA
Prediction Error Errar
1994 64528 11.08 .19 .20 1.14
1985 33262 10.41 .20 .25 1.51
1995 217758 12.259 .27 .47 3.20
1287 No valid surveys
ENACFM\WGNSSKOBT-754.000C 18/10/97 11:50
An
A



Table 7.6.1

Run title : Sole in IV {run: XSAWVNO1/X01)

At 10-0ct-97 10:41:14

Table 16 Summary

Terminai Fs derived using X5A (With F shrinkage)

{Without SOP correction)

RECRUITS, TOTALBIO,

. Age 1
1957, 165501,
1958, 144951,
1959, 559002,
1960, © 6bB58,
1941, 115732,
1962, 28345,
1963, 23007,
1964, 554347,
1965, 121483,
1966, 41180,
1967, 75331,
1968, 100099,
1969, 50587,
970, 141468,
1971, 41032
1972, 756950,
1973, 106409,
1974, 110809,
1975, 41878,
1976, 114180,
1777, 140503,
1978, 47076,
1979, 11840,
1980, 155046,
1981, 149670,
1982, 153478,
1983, 144659,
1984, 71937,
1985, 82647,
1985, 161858,
987, 73183,
1988, 4B4804
1989, 110868,
1990, 183639,
1991, 73213,
1952, 367889,
1993, 79737,
1994, 59315,
1995 119723,
1996, 30350,

Arith.

Mean 134015,
Units, (Thousands),

88541,
99675,
116346,

138322,

156081,
156823,

68095,
122205,
113508,
109350,
99737,
83908,
72695,
72562,
66471,
56333,
60109,
59299,
52807,

rre
55520,

57642,
52984,
43727,
51317,
60006,
68516,
66409,
55104,
53966,

37536,
73215,
96673,

116375,

106353,

109013,

e

85170,
{Tonnes),

TOTSPBIO,

78902,
B5569,
93190,

anans .
107244,

148953,
148784,
148401,
53582,
. 48952,
104783,
100872,

a8e19,

o

65201,
(Tonnes),

12067,
14287,
13832,

aoran
18520,

23566, .

22884,
(Tonnes),

']

LANDINGS,

o

YIELD/SSEB,

.1529,
L1670,
1484,

oo
. 1839,

L1582,
L1806,
L1763,
2117,
.3482,
.3182,
.3315,
.3731,
3916,
.3128,
L4516,
3784,
L4613,
4256,
L4830,
.3986,
6997,
.5262,
.4B97,
L4391,
.6237,
6204,
.5908,
.5905,
.5675,
.5063,

.5535,

2- 8, FBAR

1369,
-1599,
.1324,

Arem
. 1007,

.1599,
.1807,
.2612,
L2277,
2464,
.2398,
L3081,
3726,
L4229,
.3508,
444D,
.3930,
L4520,
4625,
4618,
4048,

o0
- 30CU,

L4940,
4614,
L3433,
4488,
4949,
4666,
.5530,
.5145,
L4997,
4257,
4941,
.3876,
L4277,
L4582,
4276,
.4952,
4798,
L4785,
.5369,

.384Q,

3-10,

1428,
.1806,
.1503,
L1794,
646,
1932,

L2855,

\2439,
. 2400,
.2226,
. 2985,
.3425,
.3833,
.3206,
L4013,
L3681,
L4709,
L4851,
4618,
4317,

oM
a0cY,

4790,
4528,
L4458,
L4576,
.5058,
L4562,
5446,
L4918,
.5996,
L4426,
L4603,
.3818,
L4521,
L4984,
4794,
.5290,

Eo0s
.52%5, .

&TT,
.5806,

.3903,



Tahle 7.7.1

. o 10:35 Friday, October 10, 1997
Sole in the North Sea (Fishing Area IV) ) )

Prediction with menagement option table: Input data.

Year:z 1997

Staék | watural | Maturity|Prop.of F|Prop.of M| Weight | Exploit.| Weight
Age size mortality! ogive |bef.spau.lbef spaw.{ in gtockl mattern |''in catch
T |331715.00 0.100a _ 0.0000 0.0000]  0.0000 0.050 0.0214 0.152
2 |35443.000 0.1000| ' 0.0000| 0.0000 0.0000 0147 0.2229| - 0.181
3 |76210.000 0.1000 1.0000 0.0000 0.0000 0.176 0.5228 0.200
4 {17096.000( 0.1000( ' 1.0000 0.0000 0.0000 0.219 0.6981 0.236
5 118896.000] .0.1000 1.6600 G.0000 0.0000 0.261 0.6124 0.265
6 |[35082.000 0.1000| - 1.0000 0.0000 ¢.a0oa 0-304 0_474% n.301
7 3746.000 0.1000 1.0000 0.0000 0.0000 0.344 D.5493 0.326
& | 6785.000, 0.1000 1.0000 0.0000f - ¢.0000 0.377 D.4765 0.386
9 1544 .000 0.1000 1.0000 0.0000]  0.0000 0.480 D.4923 0.415

10 6012.000|  0.1000 1.0000 0.0000| . o.00QC . 0.400 0.5321 0.478
11 237.000( '0.1000 1.0000 0.0000| 0.0000 0.432 0.3480| 0.602
12 493.000 0.1000 1.0000 0.0000 0.0000 0.5B6 0.6192 0.524
13 147.000 0.1000 1.0000 0.0000 0.0000 0.595 0.6642 0.672
1
i

14 48.000| 0.1000 .0000 0.0000 0.0000 0.637 0.6609 0.743
15+ 250.000 0.3000 0000 0.0000) . 0.0000 0.635 0.6609 0.636
Unit | Thousands - 1 - - - Kilograms - Kilograms

Recruit-| Natural | Maturity|Prop.of FiProp.of M| Weight | Expioit.| Weight
Age ment |mortality| ogive |bef.spauw.l|bef.spaw.! in stock!| nattarn | in catch
1 98741.000 0. 1000 0.0000 0.0000 0.0000 0.050 0.0214 0,152
2 - 0.1000 0.0000 0.0000 0.0000 0.1471 0.2229 0.181
3 . 0.1000 1.0000 0.0000 0.0000 0.176 0.5228 ¢.200
4 . 0.1000 1.0000 ¢.0000 0.0000 0.219 0.6981 0,236
5 . 0.1000 1.0000 0.0000 0.0000 D.261 0.6124 0.265
& 0.1000 1.0000 0.0000 0.0000 0.304 04753 0_301
7 0.1000 1.0000 0.0000 0.0000 0.344 0.5493 0.325
8 0.1000 i.0000 0.0000 0.0000 0.377 0.4765 0.386
9 0._1000 1.0000 n_nonn 0.0000 0.480 04523 £.415
10 0.1000 1.0000 0.0000 0.0000 0.400 0.5321 0.478
" . 0.1000 1.0000 0.0000 0.0000 0.432 0.3480 0.602
12 0.1000 1.0000 0.0000 0.0000 0.586 0.6192 0.524
13 0.1000 1.0000 0.0000 a.0000 0.59% 0.6642 0.672
14 . 0.1000 1.0000 0.0000 0.0000 0.637 0.6609 0.743
15+ . G.1006 1.0000 O, 0004 00000 0.655 0.6609 0.6356
Unit |Thousands - - - - Kilograms - Kilograms
Year: 1999
Recruit-| Natural | Maturity|Prop.of F|Prop.of M| MWeight | Exploit.| Weight
Age ment |mortality| ogive |bef.spaw.lbef.spaw.| in stock| pattern | in catch
1 |96741.0Gh 4.1000 0.0000 0.0000 0.0000 D.050 0.0214 0.152
2 - 0.1000 0.0a00 ¢_onon 0.0000 D147 0,2229 0.181
3 . 0.1000 1,0000 0.0000 0.0000 0.176 0.5228 0.200
[A 0.1000 1.0000 0.o000 0.0000 0.219 0.6981 0.236
5 . 0.1000 1.0000 0.0000 0.0000 0.261 0.56124 0.265
& . 0.1000 1.0000 0.0000 0.0000 0.304 0.6763 0.301
7 . 0.1000 1.0000 0.0000 0.0000 0.344 0.5493 0.326
B . $.1000 1.0000 5.0000 0.0000 U.577 0.4765 0.386
g ‘ 0.1000 1.0000 0.0000 ¢.0000 0.4B0 0.4923 0.415
10 0.1000 1.0000 0,0000 0.0000 0.400 0.5321 0.478
1" 0.1000 1.0000 0.0000 0.0000 0.432 0.3480 0.602
12. . 0.1000 1.0000 ¢.0000 0.0000 0.586 0.6192 0.524
13 . 0.1000 1.0000 0.0000 0.0000 0.595 0.6542 0.672
14 - 0.1000 1.0000 0.0000 0.0000 0.537 0.6669 0.743
15+ . 0. 1000 1.0000 0.0000 0.0000 0.5655 0.5809 0.636
Unit |Thousands - - - - Kilograms - Kilograms

Notes: Run name : MANWVNOD1
Date and time: 100CT97:11:58

-]
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Table 7.7.2

Sole in the North Sea (Fishing Area 1V}

Prediction With management option table

Year: 1997

Year: 1998 eai";

F Reference| Stock sp.stock| Catch in F Reference| Stock Sp.stock| Catch in| Stock |.Sp.stock
Factor F biomass | bicmass | weight Factar F | biomass | biomass | weight biomass | biomass
1.0000 0.5369 61671 39875 . 20122 0.0000 0.0000 76308 28184 0l Q4441| - T&370

. . - . . . 0.1000( - 0.0537 .|, 28184 2763 | 916B1) 73638

. . - . . 0.2000 0.1074]. - . . 28184 5408|  B9044 71030

- . - . 0.3000( - -0.1611]. 28184 T BES24 6B537

. . . . . 0.4000( - 0.2148 28184 10368 84114 66156

. . . . . 00,5000 0.2685 28184 . 12694 81805 83879

. . . . . 0.60001  0.3221 . 28184 14925 79604 61701

. . E . . $4.7000 0.3758)| . 28184 17065 77492 59617

. . . . . 0.8000 0.4295 . 28184 19119 75469 57622

. - . . . 0.9000! - 0.4832| | 28184 21091 73531 . 557114

. . . . 1.0000( - 0.5359 . 28184 22086 71674 - - 23881

. . . . 1.1000 0.5%08 - 281847 .  24BO7 69892 52127

. . . - 1.2000] ~ 0.6443) . 28184 28557 68183 | 50445

. - - 1.30001 0.4980 28184 28241 66542 48832

. . . . 1.4000 0.7517 28184 29861 64967 | 47284

- - Tonnes _Tonhes Tannes - “ Tonnes Tonnes Tonnes Tonnes |~ Tonnes

Notes: Run name 1 MANWVNO1

Date and time

Basis for 1997

: 100CT97:12:08 _
Computation of ref. F: Simple mean, age 2 - B

: F factors

¥
N
£




Table 7.7.2 (Continued)

10:35 Friday; Octaber .10, 1997
Sole in the North Sea (Fishing Area iV)

Single option prediction: Detailed tables

Year: 1997 F-factor: 1.0000. Reference F: 0.5369 1 Janﬁary ‘ Spauning time

Absolute| Catch in| Catch in| Stock Stock Sp.stock| Sp.stock| Sp.stock| Sp.stock

Age F numbers | weight size biomass gsize biemass size biomace
1 0.0214 6685 1016 331715 16586 0 0 0 0
2 0.2229 6752 1222 35443 5210 af 0 0 0
3 0.5228 29655 5931 78210 13436 76210 13436 76210 13436
& 0.6981 8222 1940 17096 3IThé 17096 3744 17094 3744
5 0.6124 733 1938 16696 4353 164696 4353 16655 4353
[ 0.6763 16501 4972 35082 10675 35082 10675 35082 10675
7 0.5493 1514 493 3746 1289 3746 1289 3746 1289
8 0.4765 2457 S48 6785 2558 6783 2558 6785 2558
9 0.4923 574 2338 1544 741 1544 741 1544 741
10 0.5321 23 1133 6012 26407 6012 2407 6012 2407
11 0.3480 b6 40 237 102 237 102 237 102
12 0.6192 218 14 493 289 493 289 493 289
13 0.6642 58 46 147 B2 147 88 147 B8
14 0,660%9 22 16 48 31 48 31 48 31
15+ G.5660% 11é T4 250 164 £30 - 250 166G
Total 82533 20122 531504| - 81671 164346 39875 164346 39875

Unit - Thousands. Tonnes Thoﬁsands Tornes |Thousands .Tonnes Thousands| Tonnes

Year: 1998 F-factor: 1.0000 Reference F: 0.5369 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 0.0214 1990 302 98741 4937 0 0 Q 0
2 0.2229 55965 10130 293793 431388 0 0 0 0
3 0.5228 9985 1997 25662 4524 25662 4524 25662 4524
4 0.6%81 15600 4540 40882 8933 40882 8y53 (AR, 8953
5 0.6124 3371 a93 TER64 2006 TAQA 2006 7696 2004
6 0.5763 3852 1150 8189 26492 8189 2492 a18% 2492
7 0.5493 6522 2126 16141 5553 16141 5553 16141 5553
a 0.4765 709 273 1957 738 1957 738 1957 738
¢ 0.4923 1414 588 3812 1829 3B12 1829 3812 1829
10 0.5321 337 161 854 342 854 342 854 342
Lk £.3480 896 340 3155 1380 3195 1580 3195 1380
12 0.6192 67 35 151 B9 151 aQ 151 89
13 0.6642 112 75 240 143 240 143 240 143
14 0.660% 32 24 &8 b 68 &4 6B 44
15+ 0.6509 64 41 159 " 139 91 139 1
Total 104979 229856 501523 76308 108989 28184 108989 28184

Unit - Thousands| Tonnes |Thousands| Tonnes |Thousands| Tonnes |Thousands| Tonnes
(cont.)
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Table 7.7.2 (Continued)

. 10:35 Friday, October 10, 1997 . °
Sole in.:the North Sea {Fishing Area IV)

Single option prediction: Detailed tables

{cont.)
Year: 1999 F-factor:z 1.0000 Reference F: 0.5369 -1 January Spawning time
Absolute| Ccatch in| Catech in| Stock - Stock Sp.stock ISp.stock Sp.stock| Sp.stock
Age F numbers: | weignt size ' | biomass size ‘bioiass | size biomass
11 0.0214 1994 . - 302 98741 4937 0 1} 0 D
2 0.2229 16659 3015 87453 128556 (] 0 0 0
3 0.5228 82775 16555 212720 37503 212720] 375030 212720 37503 .
& 0.6981 6621 1562 13766| 3015| 137661 2015 13766 3015
5 0.6124 80561 2136 18404 4798 18404 4798 18404 4798
] 0.6743 1775 535 3773 1149 3I7TE 1149 LYroh 1149
7 0.5493 1522 495 3768 1296 3768 1296 3768 1296
8 D.4765 3054 1178 8432 3179 8432 3179 B432 3179
9 0.4973 408 i70 1100 527 1100 527 1160 527
10 0.5321 832 397 2108 844 2108 844 2108 Bia4
1 0.3480 127 7 454 196 454 196 454 196
12 0.6192 01| - 472 2041 1196 2041 1196 2041 1196
13 0.6642 34 23 Th &4 ‘T4 b4ty 74 44
14 0.6609 .52 38 112 71 112 sl 112 o
15+ 0.6609 45 29 o7 64 97 &4 97 TG4
Total 124857 269861 4530451 - 71674 266851 53881 266851 53881
Unit - Thousandé Tonnes |Thousands| Tonnes [Thousands| Tonnes |Thousands| Tonnes
Notes: Run name i SPRWVNO1
Date and time : 100CTe7:12:15

Computation of ref. F: Simple mean, age 2 - 8
Prediction basis : F factors :

[
[~



Date and time

Computation of ref. F:

Basis for 1997

e:\acfm\wgnssk98\T-‘r‘73.x_Is

: 100CT97:12:33

Simple mean, age 2 - &

: F factors

I
=]
e |

Table 7.7.3 North Sea sole, Input of stock numbers in the catch,
forecasts for various values of assumed M in 1996
{unit: thousands). The exploitation patters have been
Lt thim mmme i Hhmoa favacmcte ae thaon waoars et
I'\UFI._ WIS oalrisg o WIS I VTl BT LHTSDW WYy Bk
‘affected by M
~IMin 1986 - 0.2 0.3 0.4 0.5 0.6 0.7
_Age B _
1 331715 331715 331715 331715 331715 331715
2 35171 34494 33688 32872 32054 31234
3 73873 69985 664211 - 63117 60038 57165
4 16424 15586 14770 13893 13260 12667
5 15660 14743 13960 13208 12483 11784
& 33059 31095 29221 27412 25568 23797|
7 3507 3286 3084 2892 2731 2581
8 6422 6077 5742 5416 511 4798
g . 1449 1360 1275 1194 1116 1042
10 5654 5308 4979 4665 4365 4080
11 223 210 198 188 177 168
12 465 440 416 393 371 351
13 140 133 126 120 114 108
14 46 43 41 39 37 36
15+ 232 216 201 136 173 160
Table 7.7.4 : M96=0.2
10:35 Friday, October 10, 1997
Sole in the North Sea (Fishina Area IV}
Prediction Wwith management option table
: - Year: 1997 Year: 1998 Year: 1999
“F - Reference| stdck- Sp.stockl Catch in F Reference! Stock Sp.stock| Catch in| Stock | Sp.stock
; - Factor_ : F biomass [-biomass | weight Factor F kiomass | biomass | weight biomass :| biomass
o2 1.0000( - D.5369 59738 37982 19264 0.0000( :0.0000 5176 27051 1] 93278 75207
17 . e . . . 0.1000{ . 0.0537 . 27051 2700 90584 72541
. . 0.2000 0.1074 27051 5286 88009 69994
. . 0.3000 0.15611 27051 7763 85548 67561
. 0.4000| '0.2148 27051 10137 B3193 65234
. 0.5000 0.2585 27051 12414 80940 63009
. . 0.60001 © '0.3221 27051 4598 TBYE3 &0880
. . 0.7000 0.3758 27051 16694 7A717 58842
. . '0.8000 0.4295 27051 18707 74738 56891
. . 0.%9000 0.4832 27051 20640 72841 55021
. . 1.0000 0.5369 . 27051 22497 71022 53229
. . 1.1000 0.5906 - 27051 24283 89277 51512
. . 1.2000 0.6443 . 27051 26001 67602 49864
. . 1.3000 0.6980 - 27051 27653 65953 48283
. . 1.4000 0,7317 . 27051 29244 64448 46765
- - Tonnes Tonnes Tonnes - - Tonnes Tonnes Tennes Tonnes Tonnes
Notes: Run name 1 MANWVHOS




10:35 Friday, October 10, 1997

Prediction with management option table

Year: 1997 L . - . Year: 1998 Year: 1999
F Reference| Stock Sn.stock) Catch in F Reference! Stock Sp.stock! Catch in| Stock Sp.atock
Factor F biomass | biomass | weight Factor F biomass | biomass | weight biomass | biomass

1.0000 0.5369 57509 35852 18288 0.0000 0.0000| =~ 73831 257068 0 918817 ;:?3810
. . . . . 0.1000 0.0537 . 25706 2623 89268| . - 71225
. . . . 0.2000 0.1074 «| . 25706 5136. 86770 68755
. . : - 0.3000 0.1611 - 25706 ‘7545| 84380 66393
: . . . .1. 0.40001 - 0.2148 : - 257041 - 9855 8200%| - 4134
- . 9.5999 0.2685 . 25706 12071 © 79903 . 81972
. . - 0.6000| ~G.3221 - 25706 14198 77806 59903
- - 0,7000 4.3753 - ac70s8 16240 75775 57921
. . .|~ 0.8000[ . 0.4295 . 25706 18202 73870 Se022

. . N . 0.9000| - 0.4832 . 25706 20088 72023 54203

. . . : . 1.0000| 0.53569 . 25706 21%00 70250 52458
- . . . . 1.1006( - 0.5906 . 25706 23643 68549 50784
. . . “ 1.2000 0.6443 . 25706 25321; 669151 . 4978
. . - 1.3000 0.6980 . . 25706 26936 65344 47636
. . - 1.4000 0_7517 . - 25708 28401 £3838 446155
- - Tonnes Tonnes _ Tonnes: - ' - Tonnes Tonnes Tannes Tonhes Tonnes

Notes: Run name = MANWVNOG
Date and time : 100CT97:12:43

Computation of ref. F: Simple mean, age 2 - 8
Basis for 1997 : F factors

Table 7.7.6 : M96=0.4
. . 10:35 Friday, October .10, 1997
Sole in the North Sea {(Fishing Area IV}

Prediction with management option table

Year: 1997 ' Year: 1998 Year: 1999

F - :|Reference| Stock Sp.stock| Catch in F reference| Stock Sp.stock| Catch in| Stock Sp.stock

factor F biomass | biomass | weight factor °F Licmass | biomass | weight biomass | biomass
1.0000{ . -0.5369| - -55406| - 33868} - 17371 0.0000| .. 0.0000 72557 . 24432 aQ QUS57[ .= T24B6
. . . . : . 0. 1000 0.0537F - . 24432 2550 88020, - 6%%7a

. . . 0.2000| - - 0.1074 . 24432 4995 . 85594\ 87579
N . " 0.3000 0.16M . 24432 7339 83272 65285

. . ' - 0.4000 0.2148 . 24432 2589 §1048| - 63090

. B . . 0.5000 0.2685 . 24432 11747 78919 60988

. i - . 0.6000| - '0.3221 . 24432 13820 76878 58975

. . . . Q0.7000| . '0.3758 . 24432 15812 74922 57044
. B . 0.8000) - 0.4295 . 24432 17726 73045 55197

. . . . 0.9000 0.4832 - 24432 19566 71245 53424

. P . 1.0000 0.5369 . 24432 21336 &9516| - 51724

. . . .1 1.1000 0.5%08 . 24432 23039 67857 - 50092

- . « . . 1.2000| - 0.6443 - 24432 24679 66262 - 48525

. B . . 1.3000( 0.5980 . 24432 26258 - 64730 - 47020

. i - 1.4000 0.7317 . 24432 27779 63256 45573

- e - Tonnes | Tonnes Tannhes - - Tonnes Tonnes Tennes Tonnes Tonnes

-Notes: Run hame 1 MANWVNG7 .
- Date and time 1 100CT97:12:48
Computation of ref. F; Simple mean, age 2 - B
Basis for 1997 : F factors
228



Prediction with management option. table

Year: 1997 Year: 1998 Year: 1999
F Reference| .Stock Sp.stock| Catech 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 0.5369 53401 - 31983 16497 0.0000 0.0000 71341 23217 g 89295 71224
. . N . - 0.1000 0.0537 . 23217 2481 86831 68788
. . 0.2000 0.1074 - 23217 4861 84473 66458
. . . 0.3000 0.1611 . 23217 Tl44 82215 64228
- . - 0.4000 0.2148 . 23217 9335 80052 62094
' . ' - 0.5000 0.2685 - 23217 11439 77980 60049
- . - 0.6000 0.3221 . 23217 13461 a99e SB0EY
. - 0_7000 n_3758 - 23217 15404 74086 5421
. 0.8000 0.4295 . 23217 17273 72258 54410
. y . 3.9000 D.4832 . 23217 19070 70502 52682
. . . . 1.0000 0.5369 - 23217 20799 68816 51023
' . . . 1.1000 0.5906 . 23217 22464 67196 49431
B . P - 1.2000 0.6443 - 23217 24068 65639 47901
. . 1.3000 0.6%980 . 23217 25613 B4141 45431
. . 1.4000 0.7517 - 23217 27102 62701 450118
- - Tonnes Tonnes Tonnes - - Tonnes Tannes Tonnes Tonnes Tonhes
Notes: Run hame i MANWVNOS
Date and time : 100CT97:12:54
Computation of ref. F: Simple mean, age 2 - B
Basis for 1997 + F factors
Table 7.7.8 : M96=0.6
16:35 Friday, Ociober 10, 199
Sale in the North Sea (Fishing Area IV)
Prediction with management option tabie
Year: 1997 Year: 1998 Year: 1999
F Reference| Stock Sp.stock| Catch in F Referencel Stock Sp.stock| Catch in| Stock Sp.stock
Factor F biomass | biomass | weight Factor F biomass | biomass | weight biomass | biomass
1.0000 0.5349 51445 30167 15653 0.0000 0. annn 7170 22045 0 ARN7O 70008
. . - . 0.1000 0,0537 . 22045 2415 85685 &7642
. N . - D.2000 D0.1074 . 22045 4732 B3393 65378
. - . 0.3000 0.1611 . 22045 £956 81197 63210
. . . 0.4000 0.2148 . 22045 9091 79092 681134
. . 0.5000 0.2685 . 22045 11144 77074 59144
. - 0.6000 0.3221 . 22045 i31i6 7313% 57256
. . . D.7000 D.375R - 22045 15012 73281 55406
. . - 0.3000 0.4295 . 22045 16837 71498 53651
. . . 0.9000 0.4832 . 22045 18593 69786 51965
. . . 1.0000 0.5369 . 22045 - 20283 68140 50347
. . . . 1.1000 0.5906 - 22045 2191 66558 48793
. . . . . 1.2000 0.6443 . 22045 23480 65037 47299
. . . . . 1.3000 0.46980 - 22045 24993 63574 45863
. . - . 1.4000 0.7517 . 22045 26451 62165 44482
- - Tonnes Tonnes Tonines - - Tonnes Tonnes Tonnes Tonnes Tonnes
Notes: Run name 1 MANWVNOO

Date and time

r T00CT97:12:58

Computation of ref. F: Simple mean, age 2 - 8

Basis for 1997

+ F factors

299
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Table 7.7.9 : M96=0.7

10:35 Friday, October 10, 1997

sole in the No Fishing Arca IV}
Prediction with management option table
. Year: 1997 : : Year: 1998 Year: 1999
F Referencel Stock Sp.stock! Catch in F Reference! Stock '| Sn.stock| €atch inl Stock Sn.stock
Factor F -biQmass biomass | weight Factor - F biomass | biomass | weight biomass |:biomass
1.0000( - 0.53&9 4@621 T 2B444| . 14851 0.0000| - .0.0000 69053 |- 20929 ol © 86921|- 68850
. | o - . .| 0.1000 0.0537 . 20929 2351 84594 - B6651
. S . . . 0.2000f - 0.1074 . 20929 4609 82364 64349
L KRR . . .1 '0.3000 0.161 . 20929 &TTT 80227 62240
. R ' . . . 4000 0.2148 - 20929 BB&D 7B178 60219
. . . . . D.5000) : D0.2685 . 20929 10862 76212 58281
. . . . : 0.6000] .. 0.3221 . 20929 12787 74325 56422
. . . . 0.7000! ° 0.3758 . 20020 14840 72514 54430
. . . 0.8000| - 0.4295 . 20929 16422 70774 52927
. . . .| 0.9000%  0.4832 . 20929 18139 &9103| - 51283
. . . . 1.00001-° 0.5369 . 20929 19792 67496 . 49703
. - . 1.1000 0.5%06 . 2092¢ 21385| . 65950 48185
. . . . 1.2000| - 0.6443 . 20929 22921 64453 46726
. . . . . 1.3000) - 0.6980 . ZUYEY 24402 83032 - 4b3Z2
. . _ 1.4000!0 - 07817 20929 25831 51654 43971
- B Tonnes | - Tonnes |- Tonnes - - Tonnes | Tonnes Tonnes Tonnes Tonnes
Notes: Run name : MANWVN1D
Date and time : 100CT97:13:05
Computation of ref. F: Simple mean, age 2 - B
Bagieg far 1097 : F factors

W
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Table 7.7.10 North Sea Sole (IV) Input data for linear sensetivity analysis .

Name Value certainty Name Value certainty
cv) - ‘ (V)
Fopulation at age in 1897 Fishiing mortality pattern
N1 331715 0.44 sH1 - 0.021 102
N2 35443 0.28 : sH2 0.223 0.44
N3 76210 018 © sH3 0.523 0.22
N4 17008 013 sH4 0.898 0.07
N5 16696 0.12 sH5 0.613 0.09 .
N6 . 35082 .12 sHé 0.677 0.21-
N7 - 3746 0.12 sH7 - 0.55 0.08 -
N8 6785 a1t sH8 0.477 0.04
N9 - 1544 0.13 sH9 - 0.493 0.15
N10 ©B012 0.13 ] sH10 0533 029
N11 237 0.16 _ sH11 0.349 0.39
M12 . 483 0.18 © sHiz® 0621 0.1
M13 147 0.2 sH1z 0868 0,62
N14 48 0.24 sH14 0.662 012
N15 250 - .0.22 sH15 o662 . 012
Woeight in the catch at age . Weight in the stock at age
WH1 0.152 0.06 L WSt 0.050 0.00
WH2 o.181 003 wsz2 0.147 0.03
WH3 0.200 0.0z ‘W33 0176 0.0
WH4 0.238 0.04 Wws4 0.21¢ 0.08
WHS5 0.265 0.03 WS5 0.261 0.05
WH6 0.301 0.08 W56 0.204 0.11
WH7 0.326 0.04 Ws7 0.344 0.08
WHa 0.386 0.1 Wwss 0.377 0.06
WH29 0.415 0.07 ws3 0.480 0.15
WH10 0.478 0.12 Ws10 0.400 0.15
WH11 0.602 0.21 WS11 0.432 0.08
WHiz 0.524 0.07 w312 0.586 0.7
WH13 0.672 0.13 ws13 0.595 0.18
WH14 0.743 0.23 Wws14 0.637 0.08
WH15 0.536 0.15 ws15 0.655 0.23
Natural mortality pattern Maturity ogive pattern
M1 01 0.1 MT1 o 0
M2 G 0.1 MT2 0 0.1
M3 0.1 01 MT3 1 0.1
M4 0.1 0.1 MT4 1 0
M5 a1 01 MTS 1 0
M6 0.1 0.1 MTe 1 0
M7 0.1 G MTY 1 v
Ma 01 0.1 MT8 1 0
M9 0.1 a1 MT9 1 [}
M10 0.1 0.1 MT10 1 [}
M11 0.1 0.1 MT11 1 0
Mi2 01 a1 MT12 1 0
M13 0.1 0.1 MT13 1 0
M14 01 0.1 MT14 1 )
M15 0.1 0.1 MT15 1 o
Effort multiplier in year Natural mortality multiplier in year
HF97 1 0.07 K97 1 0.1
HF98 1 0.07 K98 1 o1
HF99 1 0.07 K89 1 0.1
Recruitment in year
Ros 98741 0.78
R9g 98741 0.78

N g o T T
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Sole in the Neorth Sea (Fishing Area 1V)

Yield per recruit: Summary table

10:35 Friday, October 10, 1997

1 danuary Spawning time
F Reference| Catch in| Catch in| Stock Stock Sp.stock| Sp.stock| Sp.stock| Sp.stock
Factor F numbers | weight size biomase size hiomacs size biomass
0.0000 0.0000 0.000 0.000 10.508| 4007.316 8.603| 3824.305 B_503| 3B24.305
0.1000 0.0537 Q.37 119,457 7.338( 2232.253 5.435| 2049.526 5.435( 2049.526
0.2000 0.1074 0.463| 152.4B4 5.891| 1510.648 3,990 1328.205 3.990| 1328.205
0.3000 0.1611 0.547( 162.838 5.052| 1134.018 3.153| 951.858 3.153| 951.858
0.4000 0.2148 0.602| 165.796 4,504 909,582 2.607| TeT. 705 £.607| T¥ZF.705
0.5000 0.24685 0.641 146_159 4 1181 764005 2.2231 582 .409Q 2.2231 B5R2.409
0.6000 0.3221 0.670| 165.627 3.832(  663.680 1.9391  482.366 1.939| 4B2.358
0.7000 0.3758 0.692| 164.838 3.612| 591.251 1.720| 410.218 1.720| 410.218
0.8000 0.4295 Q.710( 164.027 3.437| B36.957 1.548| 356.214 1.548( 356.214
0.9000 0.4832 0.725( 163.276 3.295( 495.000 1.408( 314.526 1.408| 314.526
- 1.0000 0.5369 0.737| 142.408 3.178( 461.691( . 1.292| 2B1.496 1.292| 281.4%6
1.1000 0.5906 0.747| 162.020( 3.078| 434.651 1.194( 254,735 1.194| 254.735
1.2000 0.6443 0.7568] 161.504 2.9921  412.271 . 1.1 232.632 1.111 232.632
1.3000 0.46980 0.763| 161.050 2.918] 393.430(°  1.038| 214.068 1.038] 214.0568
1.4000 0.7517 0.770|  160.64% 2.853| 377.334 0.975 198. 249 0,975 198.249
1.5000 0.8054 0.774| 180203 2.7951 3R3.40A1 ° 0.91R! 1R4 5946 0.9181 184 595
1.4000 0.8590 0.782( 159.975 2.742| 351.215| 0.868{ 172.681 0.868( 172.681
1.7000 0.9127 0.787 159.690 2.695| 340.439 0.823{ 162.180 0.823 162.180
1.8000 0.9664 0.791( 159,433 2,653 330.830)| 0.782( 152.845 0.782( = 152.845
1.9000 1.0201 0.795| 15%.201 2.613| 322.193 0.745( 144.482 0.745( 144.482
2.0000 1.0738 0.799( 158.9%0 2.577 314.3781... 0.711| 136.939 0.711| 136.939
- - Numbers Grams Numbers firams Numbers Grams Numbers Grams
Notes: Run name : YLDWVYNOZ

Date and time :
Computation of reéf. F:

F-0.1 factor
F-max factar

F-0.1 reference F
F-max reference F

Recruitment

: 100CT97:13:16

Simple mean, age 2 - 8
: 0.1763

0.4741

0.0947

0.2545 _
Single recruit




Figure 7.3.1 Morth Sea Sole, trends in effort and cpue in commercial fleets
Cpue in these fleets in recent year may be biased because of
quota restrictions. T
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Figure 7.4.1

Nort Sea sole - Log catchability residual plots {Fleets seperate)
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Figure 7.4.2

Nort Sea sole - Log catchability residual plots (XSA)
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Figure 7.4.3  North Sea sole - Retrospective analysis - 10 year NO Taper
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North Sea sole (IV) - SSB and Fishing mortality
for different levels natural mortality in 1996,

Figure 7.4.4
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Figure ?.4;5

North Sea Sole (IV)
Fleet weights on survivors estimates
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Figure 7.5.1 North Sea Sole: indices of recruitment against VPA
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Figure 7.6.1

Sole in the North Sea (Fishing Area IV)
10 —10 —1997
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T

Yield per recruit {grams)

Figure 7.7.1

Fish Stock Suminary
Sole in the North Sea (Fishing Area IV)
10—-10—-1997

30

Long term yield and spawning stock biomass Short term yield and spawning stock biéomass_‘
——Yield  ----- SSB —— Yield  ----- SSB
180 — 4500 30 ] . . ) 7 ;g.o
| jp—— : I e .
169 —— 4000 T -
7 : - / __
7 / : 25 ‘."-.‘ — .?5
140 " - 3500 ] T~ -
120 ] L 3000 g 2 [ / &0
. C 7] E 2 - ~t7
1 ‘l] C §§ 2 3 _ / -
100 ) - 2500 " S ] - e / I 3
L - [ N - ~.
a - ) 1 : '.
1 b —_ 15 — 45
1 B a! w0 | . /
80 L 2000 £ o i ' / . i
j I » 2 T T / :
\\ B -.EE .E . . : i
80 ( ‘\‘ : 1500 Ff; % 10 .- .‘ - . —
i \\ i (/4] e i L
40 \‘\ : 1000 7 | s -
g ¥ . 5 15
20 B — ~ 500 i -
0 T T B T - 0 0] | T v r T T T T T o
0.0 0.2 0.4 0.5 D.B 1.0 1.2 .0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Fishing mortality (average of age 2 — &,u} Fishing mortality (average of age 2 — 8,u)

(run: YLDWVNO2) C : (run: MANWVNO1) D



Figure 7.7.2 Solo North Sea (V)
Relative (%) contributions in weight of the yedrclasses to landings in 1997 ‘
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Figure 7.7.3 North Sea sole, Yield - Biomass ratio for the period
1977-1996, indicating that'a YYield of 15 000 t would =
correspond with a 8SB in the region of 30 000t
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Figure 7.7.4 North Sea sole - Effect of different natural mortalities in 1996
on the SSB in 1997, S8B in 1998 and yield in 1997,

Yield / SSB (000 tonnes)
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Figure 7.7.5 Sole,North Sen. Sensitivity analysis of short term forecast.
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Figure 7.8.1, North Sea Sole. Medium term projections. Solid lines show 5, 25, 50, 75 and 95 percentiles -
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Figure 7.8.2.

North Sea Sole. Medium term pro;ectlcms Solid lines show &, 25, 50, 75 and 985 percentiles
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Figure 7.10.1

Narih Sea Sole, quality control plots,
Cormparison of the results of the present assessment
with previous cssessments,
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8 SOLE IN DIVISION VIID

8.1 Catch trends

Landings data reported to ICES are shown in Tabie 8.i.1 together with the total landings estimated by the

woncmg uroup The estimated [anumgs in 1996 were 400 t above the TAC of 4,660 . The unaliocaied 1ancungs
.are Illdlm_y due to mbbrt;pdllblcb in daia repm ied io 1\,1:.0 bcﬁipal‘cu with estimates available to the Wor mug The
trend in total landings (Figure 8.1.1) has been relatwely stable since reaching a peak of about 4,900 t in 1987,
The 1996 landings as used by the WORKING GROUP were 5,025 t which is close to the Figure predicted at

status guo fishing mortality in 1996 (5,200 t).

The five main commercial fleets are Belgian and English offshore beam trawl fleets, both inshore and offshore
French fleets, and an inshore English fixed net fleet.. The French fishery mainly comprises small inshore vessels
fishing for sole with trammel nets and trawls. The French offshore fleet is a mixed demersal fishery which takes
sole only as a by-catch. The UK inshore fishery consists of small vessels which target sole in the spring and
autumn using mainly trammel nets.

5.2 Natural mortality, maturity, age compositions and:mean W_&i'gflit at age

As in previous assessmenis natural mortality was assumed constant over ages and years ai 0.1, and the maturity
ogive used was knife-edged with sole regarded as fully mature at age 3 and older {Table 8.2.1). Age sampling for
the period before 1980 was poor, but between 1981 and 1984 quarterly samples were provided by both Belgium
and England. Since 1985, quarterly catch and weight at age compositions were available from Belgium, France
and England. Stock weights were calculated from a smoothed curve of the catch weights mtemo]ated to 1st
Januarv

The age composition data and the mean weight at age in the catch and stock are shown in Tables 8.2.2-8.2.4.
Previous problems. with catch at age data for age 2 in 1994 had been investigated and a revised ALK applied to

the French quarterly data. This resulted in some minor adjustments in catch numbers at age but the overall

problem remains and it was noticeable that the low numbers at age 2 appeared in both the French and English
tuning fleets and in the international age composition.

No discard data is available for this siock bui discarding is ihoughi o be low,

8.3 Catch, effort and research vessel data

Catch and effort data was available for 3 commercial and 3 survey ﬂeetq and are shown in Tahle 8.3.1. Trends in

commercial effort of the most important fleets have increased conSIStentIy since 1975 and reached a peak during
1989-90, followed by a decline in the early 1920's (Figure 8.3.1 and Table 8.3.2-3). The effort in 1996 for most
fleets was higher than in 1995 with the French inshore fleet and UK beam trawlers showing a 30% 1ncrease All
fleets-show a decline in CPUE between 1988 and 1991, followed by a more recent increase,

8.4  Catch at age analysis
Data screening

A separable analysis was run to examine the consistency-of the age composition data. The results are shown in
Table 8.4.1a. The residuals on ages 1/2 were high as expected from the low catch and poor sampling of this age

group. There were also large anomalies at ages older than 11 and these ages were combined into an 11+ group. .
The large anomaly at age 2/3 in the 1994/95 period (-.959) was still present despite revisions to the database. -

e L0

Examination of the catch data indicated that the number of two year olds in 1994 was the lowest in the series .

whereas the catch at age 3 in 1995 was around average
Exploratory XSA runs

a) - ﬂeets There were no new fleets and a combined. Enghsh and French survey index showed no 1mprovement
over the separate fleets and was not mclucled in further runs. :
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b) weighting over years: Previously, a uniform weighting. over: 10 years::was used:but an examination. of the
residuals (Figure 8.4.1) showed that there were sirong trends in some fleets and for some ages. This had a
large influence on the analysis if different time windows weite used for tuning. Figure 8.4.2 shows the effects
of selecting different year ranges with a uniform weighting over time. Short year ranges of 6-7 years strongly.
depressed the level of F in the last year and over the time series. It was not possible to examine the effect of
selectively removing ages or fieets. Instead, a heavy time taper (tricubic over 10 years) was applied to the
anaiysis to minimise the effect of ihe catchabiiity trends in earlier years. The effect of the tricubic weighting is
compared with the different year ranges in Figure 8.4.2.

c¢) ages I and 2 were treated as recruits (ie q proportional to stock size) as last year,

d} shrinkage: A further difficulty with -the data-was the anomaly in the catch at age 2 in 1994 and 3 in 1995. In

- trial rusis this caused a marked. peak in F in the last vear at age 4. Heavy shrinkage reduced this effect but led
~to some unrealistically low F values in earlier years. Retrospective runs showed that there: was a tendency to
overestimate F in recent years (Figure 8.4.3). Increasing the shrinkage exaggerated the tendency by lowering
the F in recent years. A shrinkage of 0.5 was selected as it minimised the effect of the anomalous catch at age
data but did not result in an unrealistic historical pattern in mean F,
Final XSA Tun
The input parameters for the final runs compared with those from last year are shown below:

“age range. age as recruils - year taper- F shrinkage fleets

1006 WG 1-11+ <F , uniform over 10 0.3 6 flects
1997 WG 1-11+ <3 " tricubic over 10 0.5 6 fleets

The tuning resuits of the final XSA run using these parameters are given in Table 8.4.1b, with Tables of fishing
mortality and stock number at age in Table 8.4.2 and 8.4.3.

8.5 Recruitment estimates. -

Recruit indices were avaiiabie from English and French young fish surveys for - and 1-gp, and the English beam
trawl-survey in V11d for ages 1-and 2 in 1997. The relationship between these series and the VPA is shown in
Figure 8.5.1. The input files to RCT3 are given in Table 8.5.1 and output in Tables 8.5.2-3.

The 1996 year ciass at age 1 in 1997: There were 3 survey estimates of this year class receiving 40% of the
weight in the RCT3 analysis (Table 8.5.2) and the estimate of 28.1 million was used in the forecast.

1995 year class at age 2 in 1997: The weighted survivors estimate of the 1995 year class from XSA was heavily
influenced by the level of shrinkage used, varying from 17,000 to 3,000 with shrinkages of 1.5 to 0.3. At the level
of shrinkage used in the final run, the three surveys contributed 20% of the weighting and the rest came from the
P and F shrinkage. The population shrinkage indicated a survivors estimate of 23897 compared with 1037 from
the F shrinkage estimate.- Since there was some additional information from Ogp survey indices which were not
included in XSA and because the ¥ shrinkage had substantially reduced the influence of the surveys, RCT3 was

used to estimate this year class. The two 0-gp indices indicated the year class was above average whereas, it
npppnrpﬂ to be hp]n“.' inthe 1 and 2 indices. The weicshted mean from BCT3 was 21,07 million with A0

1the 1 gp indice s. The weigh gan from R on ;

the weighting coming from the VPA mean {Table 8 5.3} This Figure was accep
forecast.

&)

“h

oy
(e

[

21.97 million with 40
d and uged in the shori-

{D

1994 year class at age 3 in 1997: All available survey information on this year class was already included in the
XSA tuning fleets so the survivors estimate of 17371 was accepted. However, there was some doubt about the
reliability of the 2SA estimate because the cumulative F on this cohort was only 0.67 and the XSA estimate was
not regarded as fully converged. It was also substantially lower at age 'l than the estimate from last year (41,852
at age 1 in last years analysis, compared with 24,331).
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The final estimates used in the predictions are shown underlined below:

Yearclass -~ Atagein 1997 RCT3 ‘ XSA
1994 3 : - : 17371
1995 p 21971 : 7644
1996 1 28104 -

8.6 Historical stock trends

Trends in yield, fishing mortality, SS5B and. recruitment .are shown in Table 8.6.1 and:Figure 8.1;1: Fishing
maortality has been variable over the period with peaks tn 1987 and 1986. It has heen increasing since 1993 and is
at a high level in 1996 although this is influenced by the high F generated by the uncertain catch data for the 1992,
year class. Recruitment appears to be slightly stronger since 1989 than in the earlier period. The spawning stock
increased from 1291 to 1994 but has begun to decrease again. with the hlgh level of fishing and low or average
recruitment in recent years. :

8.7 Short term forecast

The input data for the catch forecasts are given in Table 8.7.1. Stock numbers in 1997 were taken from the XSA
ouiput adjusied for recruiimeni at ages | and 2, The GM recruitmeni of 22 miiiton was used {or age 1 in 1998 v
1999, The exploitation. pattern was the mean for the period 1994-96, scaled to the 1996 F.gy value of 0.475.

Since the F in 1996 is thought to be higher than expected as a result of the catch data problems, the effect of
scaling will be to exaggerate the overall level of F used in the short term forecast. Catch and stock weights at age
ware the mean for the period 1994-96 and nrnnm'hnns of M and F hefore snawmnu were set to zera. The results
of the status guo catch prediction are given in Table 8.7.2 and a detalled output by age in Table 8.7.3. The
predicted SQ catch in 1997 is estimated to be 4800t (TAC 97 = 5,200.t)-and 4,60 Ot in 1998. Spawning stock
biomass is expected to decrease shghtly to 9900t at the start of 1998 and to stabilise at about the same level in

1995,

Input data for the sensitivity analysis of the catch predictions using the programme INSENS are given in Table
8.7.4 and the results shown in Figures 8.7.2. For vield, the prediction in. 1998 is most sensitive to the variability
in the estimate of the level of F (HF 98), and about equaiiy sensitive to the F in 1997 (HFY97), the caich weig‘nt of
the 1994 yr class (WH 3) and number of the 2 year olds in 1957 (N2}, refieciing ihe unceriainiles aboui ihe caich
at age-data. The S5B in 1999 is affected mainly by variability in estimate of F (HF9R), stock weight at age -3 in
1997 (WS3), natural mortality at age 3 (MT)} and the numbers of the 1996 yr class (N1). Figure 8.7.2 .also
indicates the proportion of the variance contributed by each input. Errors in the estimate of the 1995 year class
will have a large influence on the egtimate of the yiald in. 1998 ad SSB in 1999 :

Probablhtv profiles of expected vield and S8B are given in Figure 8.7.3. There is a relatively high probablhty
(65%) of the SSB falling below the lowest observed value of 7,800.t in 1999.

The results of the predlctlons of long and short term y1eld and SSB are given in Figure 8.7.1¢ and cI
8.8 Medium term predictions

hiedium ierm projeciions were made for yield, spawning siock bromass and recruiiment for a period of 11 years.
Since. there is-a relatively short data series available and the points on a stock-recruit plot are scattered. with no
- clear trend, a number. of models were run to see which gave a reasonable fit to the data. The Shepherd model: did
not produce a fitted curve.to the data and the Ricker model gave a curve which increased at low stock levels. The
most appropriate fit appeared to be from the Beverton model which fitted a horizontal line through the points but
which gave an unreahstlc down turn at low stock level. The results are shown in Figure 8.8.1 and indicate that on
the assumptions of this model, both yield and SBB would be expected to fall slightly over the next 10 years, with
a 50% probability of the SSB falling below the lowest observed level.

89 Long-term considerat:ions_

blgure 8 9.1 shows the relatlonshlp between stocK and recruitment and the calculated biological reference poinis.
The current ievel of F is above Frey calculatea from the short time series available.
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§8.10 Comments on the assessment

The mstablllty of the XSA analysm caused by trends in catchablhty of-the ﬂeets gives some COnNcern: The ﬂeets
should be further investigated and ages or fleets removed where the strong trends are evident.

] 11 o tnn
10C 1ICVEL OL I I LIFY

O shows a big increase oi Ough confirmation of this from the
increasc in cifort of the main flects, it is also partly driven by problems in the catch at age data. The e{feet of this
is to cause the exploitation pattern used for the predictions to be scaled to a higher level than migh ¢ been

expected.

There is concern about the difference between the estimate of the 1995 year class at age 2 from XSA (7644)
compared with the estimate from RCT3 (21971). The RCT3 estimate was accepted because of the additional
information from surveys not in 3SA and because the F shrinkage in XSA substantially reduced the influence of
the surveys even though the catch at age 1 is very variable and poorly sampled.

In last years assessment, the 1994 year class at age 1 was estimated by XSA as 63221. In this years assessment it
has been estimated by XSA as substantially lower at 24,300. Since this year class contributes 21% to the estimate

of the 1998 TAC, it will have an 1rnpacl on the sensitivity of the estimate of the TAC in 1998 but a jarger affect
on the estimate of the 35B in 1599,

The medium term predictions are dependant on a stock recruitment model which is not precautionary since it
predicts no change is recruitment until just before stock collapse. This assumptions of this model will also affect
the estimates of the precautionary reference points which are derived from it.

8.11 Biological reference points

The input parameters for the yield and biomass-per-recruit calculations are given in Table 8.11.1. and are the
same as those used in the short-term predictions. The results are shown in Table 8.11.2. Assuming AM
recruitment of 22.5 million the equilibrium yield at status que F will average 3,600 t with a corresponding 5SB

of 7,200 t which is below the historical minimum.

The estimates of various biological reference points are shown below:

Fa6 Fo.1 Frmax Fmed
0.474 0.118 0.256 0.361

]
rofararnca nodnta
LA AR R T

8.12 Definition
The shart data series and small spread of values makes it impossible to derive a clearly defined SS§B below which
data indicate that recruitment is reduced. Consequently for this stock, By, should be taken as the lowest observed
SSB (=B} and it is aot currently possible to define an MBAL from the current stock recruit relationship.

Figure 8.12.1 gives the probabilities of the SSB falling below the minimuom observed level (Byy,, 7,800 t) at
different fishing intensities. At current levels of F (0.475), there is a low probability that the SSB will fall below
Biim. The Figure also gives estimates for different levels of precautionary biomass and their associated levels of
fishing mortality. The precautionary biomass {Bp.} associated with a 5% probability of failing beiow By, would
be 10,440 t and would need a precautionary F (F,,} of 0.44. Estimated reference points from the Beverton stock
and recruit model are shown below:

F96 Fpn 0.05 Epa 0.} Fraoz Fioss Bim=Bioss | Boos Buaos Buoz
0.47 0.44 046 0.5 0.65 TRO0 10440 2500 8875

Since these reference points are very dependent on the stock-recruitment model which is poorly defined (see
Figure 8.8.1) they should be regarded as providing a general estitnate only of the level of F,. Nevertheless they
indicate that the current level of F (=0.47) lies within the range of the 5-20 percentiles of Fy, 0.05 to 0.2 and thus
there is a small probability that SSB will fall below By, in the medium term.
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Figure 8.12.2 gives the distribution of Fy, in relation to the current estimate of F and its uncertainty arising from
the assessment. The estimated Fy is 0.65 but both this value and the distribution plot are regarded as very
uncertain in.view of the.small dynamic range of the data pomts
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Table 8.1.1 Sole in VIId Nominal landings (tonnes)
as officially reported to ICES and used by the WG.

Total Total used
Year Belgium France UK (E&W) others reported Unallocated ! by WG

1974 159 469 309 3 240 -58 884
1975 132 464 244 1 841 41 a2
1976 203 589 404 ) 1206 21e] 1305
1977 225 737 - 315 . 1277 58 1335
1978 241 782 366 . 1389 200 1589
1979 311 1129 402 . 1842 373 2215
1980 302 1075 159 . 1536 387 1823
1981 464 1513 160 . 2137 340 2477
1982 525 1828 N7 4 2674 516 3120
1983 502 1120 419 . 2041 1417 3458
1984 592 1309 505 . 2406 1169 3575
1085 568 2545 520 . 3633 204 3837
1086 858 1528 561 . 2937 1087 4024
1087 1100 2086 655 . 3841 1133 4974
1988 €67 2057 578 . 3302 680 3082
1989 646 1610 6809 . 2945 1242 4187
19890 996 1255 742 . 2093 1067 4060
191 904 2054 . 825 . 3783 559 4382
1992 891 2187 706 10 3794 348 4142
1893 817 1907 610 13 3447 1064 4511
1984 940 2001 701 15 3657 984 4641
1985 817 2248 669 9 3743 759 4502
1996 899 2335 877 4111 a14 5025

* inciudes iandings corrected for SOP discrepancies
and unrsported landings estimated by the WG
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Table 8.2.1 Sole in Vlld  Natural Mortality and proportion mature
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Run title : Sole in VIld {run: XSARICO1/X01)

At 6-0Oct-

Table
YEAR,

b

[y

m
~ om o

el B T A Il T Y
- -

10,

+gp,
TOTALNUM,

TALST AR
NIRRT

SOPCOF X,

Table
YEAR,

AGE -

R e L

10,

+gp,
TOTALNUM,
TONSLAND,
SOPCOF %,

97 14:24:09

1 Catch numbers at age

1982,

155,
2625,
5256,
1727,

570,

LET
wia,

549,
240,
122,

83,
202,
12182,

T100
< LTy

97.

1 Catch numbers at age

1987,

%,
3284,
3827,
3417,
2146,
1064,
1110,
828,
114,
163,
469,
16451,
4974,
100,

1983,

0‘
852,
3452,
3930,
as7,
733,
627,
333,
108,
a9,
193,
11216,

TLED
Aty

99!

1988,

1984,

24,
1977,
3157,
2510,
1900,

e P |
e,

457,
317,
136,
59,
238,
11657,
3575,

99,

1989,

a4 ry
103,

3704,
3424,
4842,
1530,

%3,
851,
- 218,
181,
270,
329,

16255,

4187,
100,

1985,

49,
36973,
5211,
1646,
1027,

ansm
100U,

144,
158,
156,

69,
128,
14141,

I8TT
Pl )

100,

1990,

[ 5 b-1 1
1201,

3092,

. 6326,

1257,
4654,
329,
432,
. 293,
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139,
556,
15487,
4060,
99,

Numbers*1(**-3

1986,

49,

1264,
5377,

3273,
925,

Fman

FYu,

1087,

156
192
216
381
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13710,

UL

100

Numbers*10**-3

1991,

L]

T

1992,

408,
4082,
8957,
1886,
2065,
295,
382,
140,
184,
98,
237,
18442,
4142,
100,

1057,

1993,

.14
ga,

5225,
6716,
5735,

TN,
206,
123,

&7,
145,
20175,
4511,
100,

R
4y

733,
4660,

. 6152,

3514,

613, .

813,
- 112,
- 154,
9,
278,
19007,
4643,
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Table 8.2,3

Run title : Sole in Vild (run: XSARICOT/XD13

At 6-0ct-97

2
. 1)
SO0E SO NN = M
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SOPCOFAL,

cr
—
a

na

- o om

.

- =

_'QCH'RIO\..UIJ'-UN

et
o

+gR,
SOPCOFAC,
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LOLGE WET

1987,

.0950,
L1740,
.2360,
L2959,
.3530,
L4070,
420,
L4790,
L4630,
.5380,
L6150,
1.0003,.

ghts at age (kg)
1983, 1984,
L0000, .1000,
L1730, 1780,
L2300, .2340,
Ig20,  .3140,
L4060, (3800,
4350, 4360,
43530, L4176,
5240,  .5380,
5370, .5290,
3830, .5450,
6280, .7T40,
L5910, L9884,
ghits at age (kg)
1988, 1989,
L1020, L1060,
.1520, 1560,
2260, 1930,
2780, .2T4Q,
L3580, 2950,
L4070, 3570,
L4580, 3910,

5090, L4890,
L3510, L5180,
.5590, .5380,
L6860, L7050,
9970, 9974,

1985,
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.3680,
.3940,
5160,
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L5940,
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.8000,
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1990,

H
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L2400,
2514,
L3510,
343G,
4690,
4630,
4850,
.5190,
L5670,
9949,

1986,

.1350,
1790,
.2120,
23060,
.3620,
‘3850,
-4350,
.5190,
.5010,
5240,
-6030,
1.0044,

L
)
[ 8]

1992

1030,

.1530,
.2020,

Py
L2874,

.2910,
.3990,
-3Ba0,

.4550,

L4450,
4610,
.5580,

1.0006,

1993,

.0850,
. 1480,
1970,
2450,
L3310,
37440,

5280,

.5400,
.5050,
L7520,
L6470,

1.0009,

1994

0950,

L1518,
.1880,

e Py

€200,
,2900,
.3540,
.3800,
.5050,
L4520,
L4560,
.6150,

1995,

.1270,
1740,
.1a0a,
L2330,
.2570,
.3320,
.3560,
.3800,
.4B00,
L4900,
.6420,

1996,

1420,
.1670,
1790,

~

ol
.2720,
.3230,
L3600,
L4030,
L4360,
L4410,
.5850,

L5997, 1.0001, 1.0600,



Tabie 8.2.4

Run title :

At &-0ct-97 15:38:11

~ - =

0 OS5 O g —

+
0 o—
B o
g

Sole in VIId (run: XSARICO2/X02)

Stock weights at age (kg)

1987,

.0720,
1390,
.2030,
.2620,
.3180,
.3700,
4170,
.45610,
.5000,
.5360,
L6160,

988,

.0730,
L1410,
. 2060,
.2670,
.3240,
3770,
4260,
L4710,
.5120,
L5450,
L6300,

weights at age {kg}
1

1984,

L0670,
:1310,

1920,

PYrrs
L245F0,

_3040,
.3550,
L4030,
L4480,
L4900,
.5290,
L6270,

1989,

L0600,
. 1190,
750,
.2300,

1985,

.0658,
.1290,
.1920,
.2540,
.3150,
.3760,

L4360,
L4950,
L5540,
6118,
. 7800,

1990,

1984,

L0700,
1350,
.1980,
L2580,

-3p90

.3580,

L4030,
L4430,
.4800,
.5120,

.5760,

.06190,
.1190,
.1750,
.2280,
L2780,
L X2A0

3710,
4130,
4530,
L4900,
5740,

333

1992,

.0840,
1320,
.1780,
.2230,

L2670,

anon

.3450,
.3880,
.4250,
L4610,
5480,

1994,

L0680,
L1180,
.1650,
.2110,
.2540,
2040

LY At

.3356,
.3720,
.4070,
L4408,
.5320,

.103g,
1390,
1750,
.2120,
. 248D,
2RLN

.3200,
.3570,
.3930,

L4290,

.3340,



Table 8.3.1

Sale in the Eastern English Channel (Fishimg Area VIId) (run name: XSARICO4)
106 i

FLTZ5: BELGIAN BT (HP CORRECTED EFFORYT & ALL GEARS AGE COMP) (Catch: Unknown) (Effort: Unknown)

- 1083 1094

110.00 1.00

2 1 )
23.9 148.7 $80.9 128.0 93.4 155.9 112.6 33.8 é0.1 15.2 14.0
23.6 190.4 373.0 818.9 65.5 54.0 a.7 73.2 23.5 20.2 27.0
23.0 603.8 347.2 311.2 436.0 53.7 38.5 104.9 59.9 25.4 23.2
25.3 382.9 612.1 213.0 20%.1 260.2 58.2 34.1 48.0 31.0 6.9
23.4 215.0  1522.3 675.0 233.7 170.4 1940 n 531 b4 2 32.6
27.1 843.6 451.0 739.3 726.4 344.5 232:4 152.7 25.3 86.5 56.0
38.5 131.6 $70.4 2643.3 362.9 216.7 111.8 41.8 73.8 47.0 9.8
35.7 47.5 512.6 543.6 748.0 276.6 225.0 53.1 36.4 12.7 4.7
0.3 101,40 1375.2 218.1 366.2 85.3 198.2 65.5 39.0 22.4 22.2
24.3 320.2 135B.%6 0.1 125.6 283.9 60.8 56.2 21.0 19.3 22.2
22.0 499.3  1613.7 523.3 471.7 36.9 67.9 28.2 .7 11.2 11.4
20.0 1454.5 1520.4 aa9.5 215.5 78.5 389 408 " 3rA 11.32 8.7
25.2 196.9  1183.2 1594.5 912.9 201.0 160.0 39.5 33.8 46.2 16.0
24.2 206.2 542.7 671.3 590.9 409.4 100.6 40.3 25.4 14.2 9.3
25.0 2841 975.5 £28.7 560.1 354.3 31s.8 £8.3 77.6 4.2 -26.2

FLT26: UK. >40FT.BEAM TRAWL(FLEET EFFORT & ALL TRAWL AGE COMPS DE-RAISED) (Catch: Unknown) (Effort: Unknown)
1982 1998 : . .

11 0.001.00
2N . .
417 7.2 137.2 10.1 3.3 14.1 - 1.8 1.8 1.9 4.5 1.1
2.66 i8.5 38.4 118.86 2.0 Z.8 &8.9 4.6 0.3 0.0 0.0
2.88 42.6 34.8 26.1 30.1 2.6 1.1 0.7 a.4 0.4 0.1
2.11 - 12.8 295.0 43.8 21.9 79.8 0.3 0.1 4.9 0.0 0.1
12.92 33.4 185.4 128.7 35.9 36.9 50.5 1.5 I 6.7 3.3
24.27 352.0 152.3 206.4 142.5 26.8 21.0 54 .1 2.1 0.6 4.8
18,88 145.2 402.6 81.8 b 61.4 13.4 17.6 25.6 2.6 4.4
33.29 310.0 186.9 369.7 44,0 81.7 80.5 2.7 10.8 42.6 2.5
33.39 199.8 64623 9T.2 146.7 29.1 4.2 34.7 a.7 15.0 48.6
30.38 4R8.9 200.3  287.8 12.3 45.9 7.5 11.0 16.3 4.1 2.7
3710 332.3  AB4.S6 105,86  215.2 15.0 26.1 8.2 19.0 6.6 3.0
29.32 272 358.5 357.3 56.9 B86.8 3.6 7.7 7.4 5.0 5.5
28,132 .6 3IOT.4 AMT.0 1841 A4 488 £.3 14.4 4.8 5.7 "
28.460 229.9 136.3 291.6 140.5 124.3 24 .4 51.3 7.2 13.1 2.6
. 39.10  448.0 376,0 118.1 251, 127. 101. 26.3 50.5 6.3 13.5
FLT28: UK BEAM: TRAWL SURVEY (Catch: Unknown) (Effort: Unknown}
1988 1996 . - : .
110.500.73 .
16 B :
1 8.2 1.2 2.9 0.8 1.3 0.6
1 2.6 15.4 3.4 1.7 0.6 a.2
1 1215 3.7 3.4 0.7 g.a 0.2
1 g% -22.8 2.2 2.5 0.3 . 0.5
1 .4 12.0 0.0 G.7 1.9 0.3
1 0.5 17.5 a.4 7.0 0.8 1.8
1 4. T- 3.2 8.3 3.3 3.3 0.2
1 3.5 1.5 1.5 2.3 1.2 1.1
1 3.5 7.3 3.2 0.7 1.3 0.4
FLT29: ENGLISH YFS (Catch: Unknown) (Effort: Unknown)
1985 1995
110.500.75
11
1 1.8
1 1.67
1 1.72
1 2.568
1 0.98
1 3.37
1 6.80
1 2.22
1 1.73
1 3.9
1 4.20
1 1.40 :
FLT30: FREMCH YFS {(Catch: Unknown) (Effort: Unknawn)
1987 1996
110.50 0.75
11

' o

N N QT Y
[aNeleloleRalocReRels]
.

OO 2MNOOO
00 O R LA - U008

1
FLT32: F Inshore OT,Manche Est all flit sge comp eff=ail lands/metier cpue (Catch: Unknown) (Effort: Unknown)

1985 1996

334



3

Table 8.3.1 (Continued)

110.00 1.00Q

L]
228.87 93.6 95.6 354 - 20.8 35.4 2.5
411.20 47.2. 156.0  92.2 0 24,1 - 20.0 28.8
573.20 146,84 273.7 181.0 79.6 57.4°  74.0
242.10 238.1 T12.8 158.3 69.0 54.0 3.7
1039.00 417.9  332.0 427.1  BB.7 57.4 32.3
909.10  138.9  244.4 64.1 2.3 1%.3  .11.9
047.00 5483 1518 1e4.9¢ 395 487 15.4
505.22 2¥0.6 510.3 95.1 61.1 191 13.1
544.60 260.4 371.7 325.4 58.3 19.6 a.¢
643.00 27.6 315.1  310.5 164.3 22.2 16.3
621.90 119.6 197.8 178.4 107.5 63.9 10.1
676.30 31.4  300.0 104.1 92.9 S54&.4 33.8
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Table 8.3.2 Sole in Vild

Catch per unit effort, _ : Effort data
Belgium [ vessels insh UK véssels > 12 m France ' : Belgium fvessels <14 UK vessels > 12 m France
Year HP corr Beam trawl Year Beam trawl
{kg/10hr} |K FIX TRAM| (kg/hr) Offshore traw Inshore rawl L (‘000 hr} K FIX TRAM| Beam frawt Offshore traw Inshore {raw1
{Us.4) (kg/day GRT corr (kg/M’kw™10-4 kg/h*kw*10-4) . | HPcom |(days atsea)| (000 hn) | (h*kw™10-4} (hkw*10-4)
f efftr&ga.sas | (s7dcpu.xls) : : efftrga.sas (s7dcpu.xis)’ . S ;
1972 15.2 5
1973 121
1974 11.6
1975 24.1 _ 1.5 : . 1975 50
1976 27.3 10.5 1976 6.6
1977 300 | ' 1.0 . 1977 6.9
1978 26.3 a1 1978 8.2
1979 374 8.3 1979 7.3
1980 23.3 . 152 1980 12.8 2.7
1981 245 13.7 1981 19.0 2.3
1982 23.6 11.2 - 1982 23.9 4.2
1983 | 224 ] 214 S 255 1983 | - 236 27 R 1816.7
1984 21.6 13.3 228 1984 28.0 2.9 e 2801.3
1985 22.9 341 12.8 37.8 3453 1985 25.3 6190 9.1 i . 6771.5 . 228.8
1986 235 38.9 10.9 23.3 290.0 1986 235 5863 129 , 8067.3 411.2
1987 36.6 35 11.0 28.6 478.5 1987 271 7215 24.3 ‘ 6036.7 573.2
1988 15.9 338 113 15.4 362.8 1988 28.5 6943 19.0 o B80165.9 - 942 1
1989 16.8 28.2 10.6 16.5 332.0 . 1089 35.7 8378 33.3 5815.4 1038.0
1990 25.9 20.2 11.9 12,5 173.2 1990 30.3 13540 33.4 74857 909.1
1991 22.6 3.8 8.1 16.4 250.5 1991 243 12169 30.4 £40.3 967.0
1992 29.1 30.2 8.0 12.5 444 4 1992 22.0 B4%6 37.1 9261.4 5052
1993 34.8 18.8 8.4 a1.0 544.6 1993 20.0 9043 29.3 = 8979.5 544.6
1994 27.8 21.1 9.2 13.1 314.0 1994 25.2 10737 28.1 - - 4 9375.64 643.04
1985 247 217 9.0 16.7 262.7 . 1995 24.2 10635 28.6 . 92894 6219
1896 A 103 1996 25.0 8563 39.1 ... 124788~ - 6763

e:\acfm\cwgnsstB\T-Bsz.xis




English beam trawl survey numbers per hr raised to 8m beam traw! equnivalent .

Table 8.3.3 - Sole in VIId.

{(mean no/rectangle, averaged across rectangles).

Age i 2 3 4 5 6 7 8 9 10+ 1+ 3+
1983 82 14.2 99 0.8 1.3 0.6 0.1 0.1 0.2 02 357 132
1989 2.6 154 34 1.7 0.6 0.2 0.2 0.0 0.0 0.7 25.1 6.8
1990 12.1 37 34 0.7 0.8 0.2 0.1 0.2 0.0 6.0 21.4 54
1991 8.9 22.8 2.2 23 0.3 0.5 0.1 0.2 0.1 01 37.6 5.8
1992 14 12.0 10.0 0.7 1.1 0.3 0.5 0.1 0.2 0.6 271 13.7
1993 0.5 17.5 84 7.0 0.8 1.0 0.3 0.2 0.0 0.4 36.1 18.2
1994 4.8 3.2 8.3 33 33 0.2 0.6 0.1 0.3 0.3 24.4 16.5
1995 35 10.6 1.5 2.3 1.2 1.5 0.2 03 . 0.2 03 21.5 7.4
1996 35 73 38 0.7 1.3 0.9 1.1 0.1 0.5 0.4 19.6 8.8
1997 19.0 7.3 3.2 1.3 0.2 0.5 0.4 09 0.0 0.7 335 7.2

mean 6.4 11.4 5.4 2.1 1.1 0.6 0.3 0.2 0.2 28.2 10.3

0.4
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Table 8.4.1

At T7-0ct-97 1B:16:48

Separable analysis

from 1982 to 1996 on ages 1 to 14

with Terminal F of .500 on age & and Terminal § of .500

Initial sum of squared residuals was 371.757 and
final sum of squared residuals is =~ B5,149 after 67 iterations

Matrix of Residuals

Years,  19B2/83,1983/84,1984/85,1985/85,

Ages

12, 1.095, -4.978, -2.541, -.0¢1,
2/ 3, 453, -.430, - 537, 704,
3/ 4, -.095, 047, -.045, 453,
4 5, .075, .303, .038, 376,
S/ 6, -.941, -.335, -~.984,  -.042,
& 7, 451, Jdé, .834, 422,

. TF 8, -.033, L34, 214, . -.238,

Asw 34, JR92, 235, 0 010
/10, -.183, -.247, 34, - 447,

19711, .035, 269, .628, W603,

11712, JA47, 120, .100, -.559,

12713, .930, 138, 386, .520,

13/14, =544, ~1.135, -.497, -1.291,

Tar -.00%, -.004, -.004, ~.007
Wrs , .001, .001, o 001,

Years, 1986/87, 1987788, 1938/89, 1989/90,1990/531, 1991792, 1592793, 1993 /94, 1994/95, 1995/96, Tar, WTS,
1/ 2, -1.064, -2.985, -.728, ~-~.176, 1.000, .218, -1.320, L7338, -1.599, 1.962, -.011, 111,
2r 3, -. 718, -.hde, 371, 491, G271, .289, 021, .658, ~-.¥99, -.021, -.012, 426,
34, 302, 029, 073, 452, -84, .028, -,18%, -.102, -.017, L2325, -.009, : 1.000
4f 5, .Q73, 012, -.469, 327, 24, -137, -.218, 110, .193, 046, -.008, 928,
57 6, -.542, -.237, -.3T4, .05, -.328, -.287, 256, 054, -.065, L0486, 000, . LA6T,
s/ 7, -.952, 102,  -.084, 168, -.360, .05, ~-.167, -.253, 032, .188, 005, 566,
7/ 8, 034, 519, .159, 159, -.120, -.192, -.138, .074, .229, 034, .00g, .5983,
8/ 9, 434, 960, .309, 188, -.195, -.087, ~-.254, .307, 078, -.042, .006, 626,
/10, -.043, -.564, -.379, -.343, -.233, .260, 290, -.045, -.09t1, -4, 001, .a31,

thida N JA9F, SADA, 523, -.332, -.002 - 572, Jige, - 014, S T s L -_004& L501,

11/12, 295, -.aT6, L1196, -1.281, -.073, 317, 732, -.105, -.334, -.619, -.011, 418,

12/13, -.735, -.548, .235, -.862, 1.440, .688, 254, -.596, ~-.288, -.072, -.012, 309,

13714, -.543, 1.05%5, 2451, -=.825, T, =L258Y, 115, .87, 938, L0532, -.010, .273,
10T , -.007, -.007, -.o08, -.008, -.008, -.007, -.005, -.004, -.002, -.001, -11.217,

Wrs , 001, 001, .Qo1, .0a1, .001, 1.000, 1.000, 1.000, 1.Q00, 71.000,

Fishing Mortalities (F)}

. 1982, 1983, 1984, 1985, 1984,
F-values, .388%, .3799, . 4437, 3171, .44BS,

, 1987, 1988, 1989, 19%0, 1991, 1992, 1993, 1994, 1995, 1998,
F-values, .56416, .4B57, .5389, .5424, ,5206, .4129, .3204, .3666, .3858, .5000,

Selection-at-age (S}

r 1!’ zl’ 3!‘ 4‘
S-values, .0156, .3080, .9031, 1.0000,

, 5, 6, 7, 8, ?, 10, 1, 12, 13, 14,
S-values, .9175, .7177, .6464, .5397, .6500, .5649, .5537, .5283, .5187, .5000,

338



Table 8.4.1 (Continued)
LaWestoft VPA Version 3.1

13-0ct-97 22:22:52
Extended Survivors Analysis

“Sgle in VIId {run: XSARICO4/X04)

CPUE data from file /users/fish/ifad/ifapwork/ugnssk/sol_sche/FLEET 04 -

Fleet, First, Last, First, Last, Alpha,
' year, year, age , age
FLT25: BELGIAN BT (H, 1982, 1996, 2, 10,  .000,
FLT28: UK. »4OFT.BEA, . 1582, 1996, 2, 10, .000,
FLT2B: UK BEAM TRAWL, - 1988, 1996, 1, &, .500,
FLT29: ENGLISH YFS (, 1985, 1994 1, 1, 500,
FLY30: FRENCH YFS (C, 1987, 1996, 1, 1, .500,
FLY32: F Inshcre OT,, 1985, 1996, 2, 18,

.000,

Time series weights :
Tapered time weighting applied
Power = 3 aver 10 years
Catchability amalysis.:
Catchability dependent on stock size for ages < 3

Regression type = C

Beta

1.000
1.000
.750
750
.750
1.000

Minimum of 5 points used for regression
Survivor estimates shrunk to the population mean for ages < 3
Catchakility independent of age for ages »= 7
Terminal population estimation :
Survivor estimates shrunk towards the mean F
of the fimal 4 years or the 4 opldest ages.
$5.E. of the mean to which the estimates are shrunk = .500
Minimum standard error for population
estimates derived from sach fleet = .500
Prior weighting not applied
Tuning had not converged after 100 iterations
Total absolute residual between iterations
99 and 100 = .0p038
Final year F values
Age . i, 2, 3. &, 3 6, 7,
Iteration 99, 0014, 1085, 8297, 7277, .G5533, 4394, _297%,
Iteration »*, .00%4, .1066, .5397, .727¢, .5535, .4393, .2973,
Regression weights
, 020, 118, .284, 482, 470, .B20, .921, .978, .¥97,
Fishing mortalities
Age, 19BT, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995,
1, .0ot, .o004, .0%0, .028, .011, .0O3, .00&, .0O%, .030,
2, .15%1, .248, .168, .237, .208, .14Q0, .193, .02, .132,
3, .513, .519, .51, .423, .450, .354, .321, .382, .526,
4, 5684, 385, .678, .465, .508, .375, .357, .4B2, .451,
5, .488, .35%4, .656, .456, .3&3, .42B, 331, .343, .422,
&, .564, .345, .452, .249, .489, .280, .204, .289, .3Q6,
7, .635, 373, .3%94, 342, .79, 309, .232, .27, .Z27¢,
8, .430, .270, .324, 275, .32, 216, (243, 209, .19,
9, .280, .224, .263, .31, .392, .341, .266, .257, .246,
109, .77, 306, 312, .2%5, .335, .212, .179, 298, .266,

a1n

2
a7 i

.2910,

1956

001
107
L5440
.728
.353
439
297
291
305
.453

2,

INKL

-1t )

.3054,

10

45230
GrIaF

4528



Table 8.4.1 (Continued)

XSA popuiation numbers (Thousands)

AGE
YEAR |, 1, 2, 3, 4, 5, 6, 7,

1987 ,  1.18E+04, 2.47E+04, 1.00E+04, B.34E+03, 5.90E+03, 2.40E+03, 2.48E+03, 2.496+03, 4.90E+02, 4.52E+02,

1988 ,  2.80E+04, 1.07E+04, 1.92E+04, 5.43E+03, 4.29E6+03, 3.28E+03, 1.34E+03, 1.19€+03, 1.47E+03, 3.35E+02,

i989 ,  1.72E+04, Z.52E+04, 7.53E+03, 1.03E+04, 3.34E+03, 2.736+03, 2.1DE+03, B.29E+02, B.Z3E+02, 1.04E+03,

1990 ,  4.BAE+D4, 1.54E+04, 1.93E+04, 3 SSE+0X, 4 756403, 1.57E+03, 1.57E+03, 1.28E+03, 5.43E+02, 5.72E+02,
1991, 3.66E+04, 4.27E+04, 1.10E+04, 1.14E+04, 2.02E+03, 2.73E+03, 1.11E+03, 1.016+03, B.B1E+02, 3.40E+02,

1992 ,  3.43E+04, 3.27E+04, 3.16E+04, 6.356+03, 6.24E+03, 1.27E+03, 1.51£+03, 7.58E+02, 6.69E+02, 5.386+02, -

1993 ,  1.53E+04, 3.09E+04, 2.57E+04, 2.01E+04, 3.95E+03, 3.48E+03, B.68E+02, 1.006+03, 5.536+02, 4.306+02,

1994 ,  2.79E+04, 1.38E+04, 2.306+04, 1.69E+04, 1.27E+04, 2.57E+03, 2.72E+03, 6.236+02, 7.13E+02, 3.836+02, & .. .
1995 ,  2.43E+04, 2.526+04, 1.17E+04, 1.45E+04, 9,44E+03, 8.18E+03, 1.74E+03, 1.88E+03, 4.57E+02, 4.996+02, - °
1996 ,  8.46E+03, 2.14E+04, 2.00B+04, 6.27E+03, 8.36E+03, 5.61E+03, 5.45E+03, 1.20E+03, 1.40E+03, 3.236+02, °

Estimated population sbundance at 1st Jan 1997

&
Taper weighted geometric mean of the VPA populations:
2.23E+04, 2.39E+04, 1.85E+Q4, 1.03E+04, 6.11E+03, 3.28E+03, 1.83e+03, 1.04E+03, 7.21E+02, &4.43E+02,

standard error of the weighted Log(V¥PA populations) :

340

5782,  .4011,  .4385,  .5851,  .6089, . .6487,  .6274,  .3792,  .4013,  .2923, -



Table 8.4.1 (Continued)

Fleet : FLT25: BELGIAN BT (H

Age , 1982, 1983, 1984, 1985, 1988
1, Ho dats for this fleet at this age
2 . 99.99, 99.59, 99.99, §9.99, 99.99
3, 99.99, 99.99, 99.99, 99.99, 99.99
4, 99.99, 99.9%9, 99.99, 99.99, 99.99
5, 99.99, 99.99, 99.59, 99.99, ¢0. 99
6, 99.99, 99.99, 99.99, 99.99, 99.99
7, 99.99, 99.99, 99.99, 99.99, 99.99
8, 99,99, 99.00, 99,90, 90,00 00 00
9, 99.99, 99.99, 99.99, 99.99, 99.99
10 , 99.99, 99.99, 99.99, 99.99, 99.99
Age , 1987, 1988, 1989, 1980, 1991, 1992, 1993, 1994, 1995, 1994
1 , No data for this fleet at this age : :
2, .79, -.75, -2.69, 1.39, -.68, .16, 1.66, -.19, -.66, -.1%
3, -.3, -.53, -2, -.00, .77, -.06, .17, -.1%, -7, -.15.
&, .22, -.8%, -.53, -.Io, -,05, .27, -.25, .32, -.37, .50
5, .49, -.30, .89, -.1t, -.14, .20, -.09, -.04, -.10, ~-.01
6, .95, -.20, .35, -.20, .78, -.4%9, .74, 37, -.03, .23
7T, .52, -.06, .27, .57, -.0F, -.16, -.10, ~-.04, -.02, -.03
a, .00, -.98, -.28, -.36, -.04, -39, -.19, .01, -1.04, -.0&
9, -.26, -.5, -.68, -.01, -.85, -.09, .34, -.26, -.07, -.08
1M, 1.16, .42, -1.96, -.62, -.D4, -.97, -.88, .69, -.73, .64

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

ﬁge . ‘ 3: th ) 51 - &r ?l' - 8:
Mean Log q, -5.7870, -5.6305, - -5.8040, -5.9543, -5.8400, <5.8400,
3.E{Log q), 3222, 3951, 2418, L5107, .2038, .5234,

Regression statistics @

Ages with g deperdent on vear class strength

Age, Sleope , t-value , Intercept, R3guare, Wo Fis, Reg s.e, Heén LDg.q
2, 110, -.075, 6.99, .12, 10, 1.3, -7.27,

Ages with g independent of year class strength and constant w.r.t. tfme.

Age, Slope , t-value , Intercept, RSquare, No Pt5, Reg s.e, Mean Q

3, 1.22,  -.523, 4,50, .57, 10, 42, -5.79,
4, 1.18,  -.470, 5.00, .63, 10, .50,  -5.63,
5. 1.03,  -.167, 5.50, .86, 10, - .28, - -5.60,
é, .89, 314, .18, &7, 10, .50, -5.95,
7, .98, 31, 5.87, 9, 10, .22, -5.B4,
8, 3.71, -2.040, 4.02, A2, 10, 1.16, -6.15,
9, 1.50,  -.B25, 5.71, .39, 10, .54, -6.00,

10,  -.70, -~3.£93, 6.09, .52, 10, 31, -6.10,
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Table 8.4.1 (Continued)

Fleet : FLT26: UK. >40FT.BEA

Age , 1982, 1983, 1984, 1985, 1984
1 , No data for this fleet at this age
2, 7.5, F5.F9, FE.9Y, FR.FE, ¥9.9%
3, 99.99, 99.99, 99.99. 9909, 99.99
4, 99.99, 99.99, 90.99, 99.99, 99.99
5, 99.99, 99.99, 99.99, 99.99, 99.99
6., 99.99, 99.99, 99.99, 99.59, 99.99
7, 99.99, 59.99, 99.99, 99.99, 99 .99
8, 99.99, 99.99, 99.99, $9.99, 99.99
2, F2.99, 99.92, 99.9%, 99.97, FL.%%
10 , 99.99, 99.99, 99.99, 99.99, 99.99

Age , 1987, 1988, 1989, 1990, 1991, 1992, 1993,
1 ; No data for this fleet at ‘this age- )
2, .49, .8, 1%, .28, .02, -.19, ~-.09,
3, .15, .72, .38, .e0, .07, .00, -.22,
4, .56, .23, .67, .30, - .33, -.34, -.05,
5, .82, .7, -.23, .53, -1.04, .53, -.18,
&, -.18, .56, .52, ~-.06, - .05, -.A0, .29,
7, -.18, 2, .e2, .32, -.79, -.04, -.39,
a8, .67, .48, -.04, .50, -.29, -.558, .19,
9, -t.02, .61, -.22, .00, .27, .48, -.07,
10,

-2.10, -7, .92, 4B, -.24, -.L3, -.26,

1994, 1995, 1996
-4, -.02, .41
05, -.28, -.11
-.30, .14, -1
-.22, -.06, .35
-.01, -.07, .08
.61, .00, -.01
=34, .63, .14
40, .10, .85
.62, .10

-.08,

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

Age , 3, 4, 5, 6, 7, 8,
Msan Log q, -~7.2317, -7.1377, =7.2543, <7.2705,  -T.4394, -T.4394,
5.E{Log q}, .2801, - ,2983, . 5133, -.3080, L4512, 4394,

~ Regression statistics :
Ages With § deperddant on ysar class strength
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Hean Log q
2, .78, 567, 8.40, .61, 18, 36, -7.93,

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,
3, 1.09, -.147, 7.1, B, ia, .33,
4, 1.05, -.187. 7.04, .78, 10, i g
5, 73, 1.013, 7.65, BT, 10, .37,
6, .83, 1.004, 7.41, .89, 14, .25, -
7. 735, 1.206, T7.47, .83, 1a, .32,
B8, .50, 3.929, 7.7, .93, 10, 11,
9, .65, 2.072, 5.97, .89, - 10, - .15,

10, .59, 1.068, £.85, &1, 18, ab,
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Mean Q

-7.23,

“T.14,

C=7.25,
-7.27,

-7.44,
-7.40,
-7.18,

-7.39,

9:
-7.4394,

4132,

10
-7.4394,
4350,



Table 8.4.1 (Continuned)

Fleet : FLT23: UK BEAM TRAWL

Age , 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1894, 1995,
, 99.99, 1.20, .07, 1.22, 1.08, -1.50, -2.15, .41, .14,

S%, 1.1, .27, -.10, .00, ~-.16, .15, -.14, .02,
Qg a1 76, -.33, -.18, .22 23 3™ -.54

g FEYY, =20y =80, =y oz, -L2, -y ey

R 99, -.25, .08, .1, .16, -.52, .62, M1, -.11,

, 99.99, .5, .17, -.02, -.2%, .01, .0B, .34, -.33,

, 99.99, .32, -.53, -.10, .41, .53, .83, -.57, -.01, |
. No data for this fleet at this age -
. No data for this fleet at this age

, No data for this fleet at this age

. No data for this fleet at this age

(=T sl RN T R S W I N

—_

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

Age , 3, i, 5
Msan toa a,  -7.9914 -R 2031 -A 1
2

S.E{Log q), 4103, L3482,

Regrassion statistics :
Ages Wwith q dependent on year class strength
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q

1, 141, -.371, 3.37, .16, g, 1.8, -8.85,
2, 62, 1.490, 8.60, .78, . 9, .23,  -7.70,

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

Age, Stope , t-value , Intercept, RSguare, No Pts, Reg s.e, Mean Q

3, .74, .B42, B.47, ., 9, 31, -7.99,
'y .72, 1.685, 8.56, .89, 9, .23,  -B.29,
5, .92, 448, B.35, .89, 9, .26, -8.32,
6, 1.30,  -.619, 8.81, .50, 9, 72, -8.65,
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- .04
- .56



Fleet : FLT29: ENGLISH YFS (

1982, 1983, 1984, 1985, 1984
99.99, 99.99, 99.99, 99.99, 99.9¢
b d

Mo data £am thian
U UdQha TS W13 TRRTR O

Age

Elmmd adk H -
A3 GyT

No data for this fleet at this age.
No data for this fleet at this age
No data for this fleet at this age
No data for this fleet at this age
No data for this fleet at this age
No data for this fleet at this age
No data for this fleet at thiz age
No data for this fleet at this age

OO~ DU Y —

" n A 4w omowmomomomow

Py

1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996
-.08, -.29, -1.28, -.47, .84, -, 76, -.32, .29, .55, .15
No data fer this fleet at this age
No data for this fleet at this age
No data for this fleet at this age

U Ambkn far thiec flank ar
wl Sata Vel RIS Voeesetl gt

Age

+hin ana
this age
No data for this fleet at this age
No data for this fleet at this age
No data far this fleet at this age
No data for this fleet at this age
No data for this fleet at this age

I T R e T Y

O W0~ O WP —

Ages with g dependent ‘on year class strength
Age, Slope , t-value , intercept, RSquare, No Pts, Reg s.e, Mean Log q

1, 1.48,  -.931, 8.40, 46, 19, .69, -B.93,

Fleet : FLT30: FRENCH YFS (C

Age . 1987, 19BB. 1989, 1990, 1991, 1692, 199%; 1894 1995, 1994
=67, -.93, -.44, -.4B, -.38, -.T1, -1.83, 1.16, 1.22, .37

No data for this fleet at this age

No data for this fleet at this age

No data for this fleet at this age

No data for this fleet at this age

No dats for this fleet at this age

No data for this fleet at this age

No data for this fleet at this age

No data for this fleet at this age

Mo data for this fleet at this age

N L L L

O WV W

—

Regression statistics :
Ages with ¢ dependent on year class strength
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log g

1, .87, 151, 11.44, .23, 10, 1.17, -11.66,
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Table 8.4.1 (Continued)

fleet : FLT32: F Inshore OT,

1985, 1986

Age , 1982, 1983, 1984,
1, No data for this fleet at this age
2, Y9.99, 99.97, 9.¥9, 999V, ¥u .Uy
3, 99,00, 9090 9. 00 90 09 90 00
4, §99.99, 99.99, 99.59, 99.99, 99.9¢
5, 99.99, 99.99, $9.59, 99.99, 99.99°
6, 99.99, 99.99, 99.99, 99.99, 99.99
7, 99.99, 99.99, 39.99, 99.09, 99.9¢9
B, 99.99, 99.99, 99.59, $99.99, 99.9%¢
3, 99.55, F9.99, $9.5%, 9V.99, 9.9
10, 99.99, 09:99, 99.99, 99.99, $9.99

Age 1987, 1988, 1989, 1990, 1991,

. 1992, 1993, 1994, 1995, 1996
1 , No data for this fleet at this age
2, .12, .97, .0, .38, -.07, .16, .18, -.10, ~-.03, -.50
3, .74, .59, .68, -.53, -.50, .27, .08, -.14, .18, -.01
4, .45, .17, .55, -.24, -34, 12, .1, .13, -.25, .09
5, .3, -.i8, .38, -.i8, -.01, -.0Z, &f, -.03, -.08, -.i13
6, 1.08, .18, .38, -.42, .22, .69, ~-.46, -.10, -1, .03
7, 157, .70, .20, -.39, .12, .84, .37, -.31, -.}1, -.32
8, .91, .37, 47, -.30, 09, .31, .17, -.1&, -1.51, -.55
9, .0, -.77, 30, .07, .43, .44, 32, -.09, -.61, -
10, .85, .06, .21, .04, -.03, -.38, .05

L8, .43, .03,

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

Age , 3, &, - 5, &, 7 8
Mean Log q, -10.3999, -10.3159, -10.5777. -10.9245,
$.E(Log 4, 23349, 2619, . 1650, 3906, L4248, L7363,

fegression st;tistics :

Ages with g dependent on year ciass sirength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Lag.ﬁ
2, b, 1.480, 10.78, .62, 10, 35, -11.44,

Ages with q independent of year class strength and congtant W.r.t. time.

Age, Stope , t-value , Intercept, RSguare, No Pts, Reg s.e,

9

5647,

Mean Q
3, i.00, 31, iG,4d, .63, - io, 37, -18.40,
&, OB, 117, 10.29 BA, 10, 24, -10.32,
5, 1.13, -1.008, 10.83, .93, 10, .19, -10.58,
&, . 1.37, -1.028, 11.96, 65, 10, .53, -t10.92,
7, 1.66, -1.497, 13.42, .55, 10, .63, -11,09,
8, -3.07, -2.531%, -&.62, <07, 10, 1.53, -11.36,
9, 2.08, -.839, 156.17, W12, 10, 1.19, -11.19,
10, .92, 215, 10.564, .57, 18, .28, =11.05,
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-11.0905, -11.0905, -11.0905, -11.0905,

. 2396,



Table 8.4.1 (Continued)

Terminal year survivor and F summaries :

Age 1 Catchability dependent on age and year class strength

Year class = 1995

Fleet, - Estimated, Int, Ext, Var, N, Scaled, Estimated
e Survivors, 5.8, s.e, HRatio, , Weights, F
FLTZ5: BELGIAN BT (H, 1., 000, . Gaa, Lo, 0, .000, 000 .
FLT26: UK. >40FT.BEA, 1., .000, .000, .00, 0, .00D .000
FLT28: UK BEAM TRAWL, 25173., 1.598, .000, oo, 1, .03t 000
FLT29: ENGLISH YFS (, B8B2., .796, .000, .00, 1, .123. .oo1
FLT30: FRENCH YFS (C, 11025., 1.284, .000, .00, 1, .047, 001"
FLT32: F Inshare OT,, 1., .00, .000, .00, O, .000,  .000

P shrinkage mean , 23897., A8,,,, 4838, LG0%

F shrinkage mean |, 1032., .50,,,, 313, .010

Weighted prediction :

Survivors, Int, Ext, N, Vér, F
at end of year, s.e, 5.2, [y Ratig,
7644 ., .28, .72, 5, 2.572, .00

Age 2 Catchability dependent on a§e and year class strength

Year ctass = 1994
Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated
R survivars, 5.8, - §.8, -Ratie,  , Weights, F :
FLT25: BELGIAN BT (H, 14300., 1.327, .000, .00, 1, -.015, 128
FLTZ6: UK, >40FT.BEA, 26219.,  .39%, 000, .0, 1, .77, .072
FLT2B: UK BEAM TRAWL, 16601., .295, 038, .13, 2, .313, REL
FLT29: ENGLISH YFS ¢, 30147., .776, .000, A0, 1, (044, .063
FLT30: FRENCH YES (C, 58801., 1.377, .000,. . .00, 1, .014, .033
FLT32: F Inshore QT,, 105350., 2417, .000, .0g, 1, 157, 170
P shrinkage mean , . 1B4&9., .44, ., .158, L

f shrinkage mean , 13780., .5Q,,,, .121, L1433

" Weighted prediction :

survivors, int, Ext, N, Var, £
at end of vear, s.e, s.e, . Ratig,
17371., A7, 12, 2, J708, 107

Age 3 Catchability constant Ww.r.t. time and dependent on age

Year class = 1993

Fleet, Estimated, ing, ExE, Var, 4, Scaled, Exztimated
, Survivors, s.e, s.e,  Ratia, , Weights, F

FLT25: BELGIAN BT (H, 8832., 336, L7, 35, 2, .13a, 518
FLT26: UK. >4QFT.BEA, 9786, , 237, L0417, A7, 2, 267, 572
FLT28: UK BEAM TRAWL, 10167., 246, .082, - 33, 3, .238, _ 555
FLT29: ENGLISH YFS ¢, 14126., .773, .000, : .00, 1, .023, 528
FLT30: FRENCH YFS (C, 33591., 1.405, ©.00G,. .00, 1, .007, .203
FLT32: f Inshore OT,, 10315., .28, L8, 0 0a, 2,219, 549

F shrinkage mean , 15732., .50;,,, .108, 392
Weighted prediction :
survivars, int, Ext, N, Var, F
at end of year, s.go, 5.8, ., PRatio,

10546, , .13, 06, 12, L4590, 540

w
i)



Table 8.4.1 (Continued)

Age 4

Year class = 1992

Fleet,

FLT25:

F shrinkage mean

survivars,
at end of year,
2739.,

Age 3

Year ciass = 1991

Fleet,

FLT25:
FLT26:
FLT28B:
FLT2%:

FLY30:

f shrinkage mean

* Weighted prediction

survivoers,
at end of year,
4351.,

BELGIAN BT (H,
: UK. »40FT.BEA,
1 UK BEAM TRAWL,
: ENGLISH YFS
: FRENCH YFS (C,
: F inshore 07,

BELGIAN BT (H,
UK. >40FT.BEA,
UK BEAM TRAWL,
ENGLISH Y73 {,
FRENCH YFS (C.
FLT32: F Inshore QT,,

Estimated,

Survivors,
3252.,
2219.,
2016.,
1982,

594.
2954 .,

5659.,

Ext,
5.8,
.10,

Estimated,
Survivors,
3937.,
49566, ,
4406, ,

bl o bt sl
LY.,

2130.,
3784.,

5919.,

Ext,
s.e,
.06,

Int,
s.e,
273,
.209,
219,
A1,
1.557,
211,

.50,

N,
!

16,

Int,
s.e,
211,
194,
189,

[= R la
2DLY,

1.2396,
179,

.30,

N,
’
24,

rrr

Var,

Ratio,
La77,

ey

Var,
Ratiao,
.373,

Ext,
5.8, "
.238,
084,
L1339,
.0ao,
.0a0,
L0864,

.728

Ext,
5.8,
119,
.0B&,
.caee,

o iaTs ]
g,

-000,
068,

w
ul
wi

347

Catchability constant W.r.t. time and dependent on age

Var,
Ratio,
.87,
W40,
BE,
.0a,
.00,
.30,

Catchability constant w.r.t. time and dependent on age

Var,
Ratiog,
57,
b,

47,

.03,
.00,
.37,

‘M, Scaled,

, Weights,
PN E Y
. 253,
. L2hh,
011,
.003,
.257,

W - P

CIY

14,

N, Scaled,
Weights,
.210,
.188,
263,

nans
UUo,

002,
. <271,

-

L R Lt LI ol o

.080,

Estimated -

-
643
.17
358
908

1.781

587

817

Estimated -
F
597
459
548

nen
AT

520
615

332



Table 8.4.1 (Continued)

Age 6 Catchability constant w.r.t. time and deperdent on age

Year class = 1990

Fleet, Estimated, Int, . Ext, var, N, Scaled, Estimated
B survivers, 5.8, s.e, Ratio, , Weights, F
FLT25: BELGIAN BT (H, 3516., 205, .088, 43, 5, .193, 414
FLT26: UK. >40FT.HEA, 3035., .187, .079, 42, 5, J248, L4b6
FLT28: UK REAM TRAWL, 2598,, .149, 115, 41, 8, .213, .528
FLT29: ENGLISH YFS (, 7571., 1.074, .000, .00;, 1, .003, 214
FLT30: FRENCH YFS (C, 2284., 1,539, .too, .00, 1, 001, .382
FLT32: F Inshore OT,, 3348., .17%, .44, 25, 5, .264, 431
F shrinkage mean |, 580¢., - .50,,,. 079, 270
Weighted prediction :
survivors, int, Ext, . N, var, _F
at end of year, s.o, 5.8, . Ratio, .
3269., .10, 06, 24, 592, 439
Age 7 Catchability constant w.r.t. time and dependent on. age
Yaar class = 1089
Fleet, Estimated, Int, Ext, - Var, N, Scaled, Estimated .
. Survivors, s.8, s.e, Ratio, , Weights, F
FLT25: BELGIAN BT (H, 3455., .180, .032, .18, 6, .282, 12
FLT26: UK. »4DFT.BEA, 3462., .183, 027, .15, 6, .234, 312
FLT28: UK BEAM TRAWL, 4801., . .192, .098, .51, 6, .158, .234
FLT29: ENGLISH YFS ¢, 2291., 1.080, -00d, .00, 1, 002, S440
_ FLT30: FRENCH YFS (C, 2262., 1.822, 000, .0g, 1, .001, JG45
fLY32: F Inshore OT,, 3399., 172, 079, L6, 6, L2357, 2317
F shrirkage mean 4062., 50,,.. 065, .271

weighted prediction :

survivors, Int, Ext, N, Var, ~ F
at end of year, s.e, 5.2, ., Ratio,
3860, .09, 04, 27, 305, 297
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Table 8.4.1 (Continued)

Age 8 Catchability constant w.r.t. time and age (fixed at the value for age) 7
Year class = 1988 _
Fleet, Estimated, int, Ext, Var, ' N, Scaled, Estimated
. Survivors, 5.8, s.e, Ratio, ; Weights, F
FLT25: BELGIAN BT (H, 859., - .180, 091, .50, 7, .290, .27t
FLT26: UK. >40FT.BEA, R05., .184, 063, .34, 7, .262, .293
FLTZ28: UK BEAM TRAWL, 674., 208, 129, 62, &, .128, L340
FLT29: ENGLISH YFS (, 226., 1.726, .0og, .00, 1, .001, TP
FLTZ0: FRENCH YFS {(C, 522., 2.428, .08, .gg, 1, .oom, 422
FLT32: F Inshore OT,, 756., 180, 2120, b7, T, 241, .309
F shripkage mean |, 1141., .50,,,, .078, 215

Weighted predictian :

Survivers, Int, Ext, ¥, var, F
at end of year, s.e, s.e, , Ratiog,
811., .1e, .05, 30, .510, .29

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

Year class = 1987

Flaat, _ Estimated, Int, Ext, Var, M, Scaled, Estimated
. IR - Survivars, | .s.e, s.e, Ratio, , Weights, F
FLT25: BELGIAN BT (H, - 76%., .180, 147, 82, 8, .34, .360
FLT26: UK. >40FT.BEA, 1573., .189, .059, .31, 8, .285, 192
FLT28: UK BEAM TRAWL, mM7., .235, 126, D4, &6, 092, 262
FLT29: ENGLISH YFS (, 700., 2.178, .0oa, .00, 1, .00O, 390
FLT30: FRENCH YFS (C,  369., 3.793, .00g, .00, 1, .000, 645
FLTZ2: F Inshere OT,, - 870, 195, 183, B4, B 236 461
F shrinkdage mean 103@., ' 250, .., .0az, 279
Weighted prediction : .
survivors, " Int, Ext, N, Var, F
at end af year, 2.8, s.8, , Ratio

935., .10, - .09, 33, .879, .305

Age 10 ;.Qatchabjlity constant w.r.t. time and age {fixed at the value for age) 7

Year class = i986

Fleet, Estimated, Int, Ext, var, N, Scaled, Estimated
ot ) Survivors, s.e, s.e, Ratiag, , Weights, F
FLT25: SELGIAN 8T (W, i7s., .1B%, 150, ad, 9, 249, G765
FLT26: UK., >40FT.BEA, 158., .194, .121, .82, @, .26B, .515
FLT2B: UK BEAM TRAML, 206., .272, .187, .69, 5, 057, 417
FLT29: ENGLISH YFS (, - 173., 5.550, 004, .00, 1,0 .000, 481
FLT30: FRENCH YFS (C, 95., 9.743, 004, .00, 1, .000, .73l
FLT32: F Inshare 0OT,, 196., .187, 11, 59, 9, 329, L4634
F ahrimbana moaae ) eV ¥a) en o~ ry—
T Shrinkage -mean. | £57., Py [t PR UYs, a3
Weighted predictiaon :
Survivors, int, Ext, N, Var, F
at end of year, s.e, 8.8, . Ratio,
186., - L .06, 35, .531, 453
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Table 8.4.2

Run title : Sole in VIYd (run: XSARICODA4/X04)
At 13-0ct-97 22:23:56 '
Terminal Fs derived using X$A (With F shrinkage)

Table 8 Fishing mortality (F)} at age

YEAR, - 1982, 1983, 1984, 1985, 1986,
AGE ' )
1, L0124, .0000, 0011, L0038, 0019,
2, L1781, .0785,  .1080, .2121,  .1133,
3, 23056, 3332, L4072, .4D39,  .4784,
4, 4436, L3501, L4011, 3419, L4237,
5, 1997, (3883, (2538, L2416,  .2919,
&, .2306,  .37B3, .5640, 3745, 2644,
7. L4399, 39, 39T, AATTR, 3472,
8, .3875, 4627, .2385, 1941, 2644,
9, 3177, L2684, (3086,  .1584,  .3393,
10, .3449,  .3588, 3738, .2265, .3046,
+ap, L3449, (3588, 3738, 2265, .3046,

FBAR 3- B, 3345, L3721, L3740, .2889,  .3450,

Tabie 8 Fishing mortality (F) at age

YEAR, 1987, 1988, 1989, 1990, 1991, 1992,

AGE . B : i - ’
1, .boo8,  .0036,  .0100, .0279, .0111, .0033,
2, 1507,  .26B0,  .1678, .2365, .2004, .1405,
3, 5133, .5188,  .8507, .4229,  .4504, 3534,
4, 5636, 3846, .6778, .4653, .5056, .374b,
5, .4B76, (3544, 6562,  .4557, .3634.  .4276,
6, 5638, L3450,  .4520, .2490, .4892, 2800,
7. 6347, L3778, (3942, 3416, .2786,  .3087,
8, 4300, L2699, 3237, 2749,  .3115, - L2159,
9, .2803,  .2241,  .2630, 3111, 3924, %414,
10, 4765,  .3058, ..3116, .2948, 3253, 2124,

+gp, . .4765, .3038, 3116, .2948, .3253, 2124,

FBAR 3- B, .5322,  .3751, .5258, .36B2, .3998,  .3268,

1993,

.0059,
1954,
.3208,
.3567,
.3305,
. 2036,
.2320,
L2428,
L2665,
.1788,
.1788,
.2810,

1594,

-0013,
L0615,
3625,
L4822,
. 5428,
2891,
L2707,

2093,

2575,
2983,
.2983,
326t

1995,

.0300,
1323,
.5259,
L4505,
L4215,
.3063,
.2720,
.1909,
L2465,
L2665,
. 2665,
L3612,

1996

r

-0014,
JA0és,
-5397,
7217,
5535,

4393,

2973,
-2910,

.3054,
4528, .
.4528, -
L4747,

" FBAR 94-96

.0109,
.1002,
L4760,
.5535,
4393,
.3449,
.2800,
.2305,
2698,
.3392,

FBAR 88-91

0131,
L2133,
.5107,
.5083,
4574,
.3a838,
.3480,
.2950,
.2977,
3094,
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Table §.4.3

Run title :

At 13-0ct-97

Table 10
YEAR,

>
o
m

- . ow owmow

- w om

jurs
G'OGN._Q\UIJ'-U«IN_-

-

+
w0
T

TOTAL,

Table 10
YEAR,

AGE

- o ow

- o o

EHDCG"JO\U'!J'-HN-A
-

+
r
il

10TAL,

£2:23:56

1982,

13272,
16912,
20982,
5068,
3311,
3333,
1622,
785,
47,
299,
726,
66781,

Stock number at

1987,

11788,
24672,
10021,
8338,
5900,
2596,
2483,
2491,
490,
452,
1295,
70526,

1983,

22435,
11862,
12806,
13986,
2943,
2453,
2395,
945,
482,
310,
671,
71288,

1988,

27959,
10658,
19200,
5427,
4294,
3278,
1335,
191,
1488,
335,
1130,
74275,

1984,

22475,
20300,
9923,
8303,
8916,
1809,
1521,
1571,
538,
334,
799,
76490,

age {(start

1989,

17204,
25208,
7525,
10341,
3343,
2726,
2101,
829,
823,
1060,
1288,
72447,

Sole in VIId {run: XSARICO4/X04)

. Stock number at age (start of year)

1985,

13759,
20314,
16487,
5675,
50130,
6260,
931,
941,
1120,
358,
662,
71839,

of year}
1990,

48554,
15612,
19285,
3552,
4751,
1569,
1570,
1782,
543,
572,
2283,
99372,

1986,

27318,
12403,
14868,
9962,
3841,
3575,
3895,
706,
701,
B85S,
1521,
79655,

1991,

36588,
42725,
11004,
11433,
2018,
2725,
1107,
1009,
. Bg1,
360,
1491,
111341,

Termina! Fs derived using XSA (With F shrinkage}

Humbers*16%*-3

Humbers*10%*-3

1992,

34308,

32742,
31638,
6546,
6239,
1270,

1512, -

58,
569,
538,
1299,
117319,

1993,

15309,
30943,
25743,
20097,
3948,
3681,
865l
1005,
553,
430,
929,
103506,

199,

27915,
13771,
23028,
16505,
12730,
2567,
277,
623,
713,
383,
1130,

102482,

1995,

24331,
25227,
11716,
14501,
9444,
8176,
1739,
1878,
457,
499,
1107,
99073,

1996,

B4G4 ,

21366,
19997,
6265,
8362,
5606,
5446,
1195,
1402,
323,
1073,
75509,

1997,

7644,
17371,
10546,

2739,

4351,

3269,

3660,

811,

935, -

806,
52132,

GMST B2-94  AMST B2-94
22467, 24530,
19538, 21378,
15731, 17116,

B&13, 9572,
4612, 5474,
2694, 2911,
1691, 1851,
1012, 1087,
634, 727,
447, 484,



Table 8.5.1

7d Sole (1 year olds)

6

1981
1982

LE -2l

1983

1984

1985
1986
1987
1988

FYat=TsY
13303

14a0n

1991
1992
1893
1994
- 1995
1996

16
13272

DDADE

[ty Jube )

22475
13759
27318
11788
27959

17204

Arr A
O35

anEan
ok L) TS

7d Sale (2 year olds)

6
1981
1982
- 1983
1984
1985

1986"

1987
19288
. 1889
1980
1991

1992,
1993

~1994
1995
1996
enyfsO
enyfs1

frbds0- .

frods1. -

Anbiod
S iGT A

enbts?

16

11872
20300
20314
12403
24672

- 10658

256208
15412

42725

32742
30943
13771

25277

A1
-11

1

Sole in VIId. Input data for RCT3

2
5.66
5.32

26.18
3.35
8.54
7.49

15.14
5.67

8.04 -

9.47

3.4

4

17.02
12,06

10.77
357 .

e\acfmiwgnssk98\T-851.xls

2.22

1.28

1R

PP

4.49

1.84

1.67
1,72

2.66

0.98

o

D.as
50

222
1.73
3.4
4.2
1.6
-11

1.28

216

4.49
1.84
1.67
1.72

-2.66
- 0.98
© 337

6.8

1.73

© 3.04

a2

1.6
-11

(=Y
[Fr I

-11

-11

0.36

0.02

[

f.f

N
W

048 ¢

0.21
0.12

535

4.44
0.13

0.46
0.28
11
-11
-11
0.36
0.02
7.7
0.25
0.46
0.21

0.12
5.25

el

4.44
0.13

205 M

0.03
0.02
-1
-11
A1 .
0.04
0.08
0.08
0.25
0.21
0.13
0.02

0.89
08

LE

0.09
-11

w
Lh
28]

-11
-11
-11
-11
-11

11
82
2.6

12.1
8.9
1.4
05

2R

C el

35

22.8
P

48

-11
-11
-1
-1
-1

14.2

15.4
3.7

17.5
3.2
10.6

7
ARG

7.3

T




Table 8.5.2 Sole in VIIA

Analysis by RCT3 ver3.l of data from fils :

74 Scls (1 year olds)
Data for 5 surveys over 15 years : 1381 - 199§

Regresslon type = C
Taparad time weilgbtlog applled
powar = 0 cver 10 vears

Survey weighting not applied

Final estimates lh:unk towards mean
Minimum S.#. for any survey taken as .00
Minimum of 5 polnts used for regrasssion

Forecast/Hindcast wvarlance correction used.

Immmmmm—m———- Ragrassion---------- I Iremee—e———- Prediction--——e-ue-
Survey/ Slopa Intex- 8td Rsgquare HNo. Indax Predicted atd WAR
Baries capt Error Pts Valus X Valus Error Welights
esayfal . 2.45 4.72 1.35 165 13 1.52 8. .44 1.6032 046
snyfsl )
£rbdsl 1.75 9.20 1.11 137 io0 .12 g.41 1.332 .066
frbdel
snbtsel T2 9.08 .42 .550 7 3.00 11,20 .640 .488
VPA Maan = 10.01 443 500
Year Waighted Log Int Ext var VPA Log
Cliams Avarage WAP std std Ratio VPA
Pradiction Error Error
1595 28104 10.24 .34 .40 1.39

353



Table 8.5.3 Sole in VII4A

Anoalysis by RCT3 ver3.1i of data from file : -
a7tprl.dat
74 Sole (2 year olds)

Data for 5 surveys over 16 yeara : 1381 - 1996

Regressicn typs = C
Tapered time welghting applied

Final estimates shrunk towards mean
Minimum S.%. for any survey taken as .20
Minimum of 3 pointwe used for regrasasion
Foracast/Hindcast variance correction used,

Yearclasgs = 1395

Survey/ B8leps Inter- 8td Raquars No.  Index Pradicted

Serias cept “Brror Pts Value
anyEs( i.66 4,30 1.49 091 13 2.47
anyisl C1.74 7.78 .56 414 13 . .96
£rbdsi 1.18 .48 .75 .353 io i.69
£rbdsl 5.54 9.09 1.07 .182 10 09
anbtsl .69 9.00 .42 .531 7 1.50
VPA Mean =
Yaar Wealghted Log Ink Back Var
Cliasm Averagse WAP Std 5td . Ratic
Pradiction Brror  Exror.
. 1995 21971 10.00 .28 -3 .57

354

Valus

10.77
9.44
11.47
9.57
10.904

9.95

std
Exrror

1.759
670
1.07%
1.310
-543

445

WAPR
Waights

.0286
178
.06%.
. 047
272

L4086



Table 8.6.1 Scole in VIId..

VPA Summary table .

Termihal F's derived using XSA (with F shrinkage) 7

. Ragryits TotBicmass S8B Yield Yield/SEB FRAR 28
Year Age i , ' '
thousands tonnes tonnes tonnes

1982 13272 10476 7843 3190 0.41 0.335
1983 22435 13127 9984 3458 .35 0.372
1984 22475 13589 9472 3575 0.38 0.374
1985 13759 14336 10828 3837 0.35 0.289
1986 27318 15165 11550 4024 0.35 0.345
1987 11788 14807 10527 4574 0.47 0.532
1988 27959 14309 10776 3082 0.37 0.375
1989 17204 12539 8518 4187 0.49 0.526
1990 48554 15060 9608 4060 0.42 0.368
1991 36588 15566 8247 4382 0.53 0.400

1992 34308 18384 11176 4142 0.37 0.327
1993 15309 16832 13111 4511 0.34 0.281
1994 27916 17079 13557 4643 0.34 0.326
1995 24331 17790 - 12049 4583 0.38 0.361
1996 8112+ 15770 11929 5025 0.42 0.475
1997 28104* o

Arith. mean recruitment (1881-93 yr classes) 24530
Geom. mean recruitment (1981-93 yr classes) 22487

("} repiaced by 21971 from recruitment surveys

(**y from RCT3

eacfmiwgnssk9a8\T-861.xls

j ]
wn



22

Prediction with management option table: Input data
Year: 1997
Bhanl Matiinal Moadismitur Bram nd ElBman =& M [P I Cuwmt ais 1lm i b e
ol T T Ll A DU T B R LR ] Tl dplets 1T woiMe LAH\UI\. Wo iYL
Age size mortality| ogive |bef.spaw.|bef.spaw.| in stock| pattern | in catch
1 i28104.000 0.1000 0.0000 0,0000 0.G000 0.0a9 0.0134 0.123
2 121971.000 0.1000 €.0000 0.0000 0.0000 0..130 0.1228 0.164
3 {173N.000 0.1000 1.0000 0.0000 0.oo00( 0.17m 0.5836 0.182
4 110546.000 0.1000 1.0000 0.0000 0.Go0D 0.21 0.6784 0.233
3 2739.000 0.1000 1.0000 0.0000 Q.0000 0,250 0.5393 0.273
& i 4351.000 0.1000 1.0000 0.0000 0.0000 0,289 0.4229 0.334
7 3270.000 0.1000 1.0000 0.0000 0.0000 0.327 0.3433 0.345
g 3651.000 0.1000 1.0000 0.0000 3.0000 £.3565 3.2826 0.429
g 811.000 0.1000 1.0000 0.0000 0.0000} . - 0.402 0.3308 0.469
10 935.000( - --0,1000 1.0000 Q.0000 0.0000 - 04438 0.4159 0.482
11+ | 806.000 0.1000 1.0000 0.0000 0.0400 | 0.547 0.4159 0.614
unit. Ihousands - - - - Ki lograms - Kilograms
 Year: 1998 -
: 'heéruit- ﬂatural Maturity|Prop.of F[Prop.of M ﬁeight Exploit.| Weight
Age ment imortality| ogive . |bef.spaw.|bef.spaw.| in.stock| pattern | in catch
1 22000.000 . 0.1000 0.0000 0.000G|  0.0000 0.089 0.0134 0.123
2 . f_100n o, o000 n_nnAn 0. aann 0130 0.1228 0164
3 . 0.1000 1.0000 0.0000 ¢.0000( - - 0.1M 0.5834|. 0.182
4 . . 0.1000 1.0000 0.0000 0.0000 S Q.21 0.67836 0.233
5 . 0.100¢ 1.0000 0.0000 3.0000;°  0.250 3.5393 0.273
é . 0.1000 1.0000 0.0000 0.0000 0,289 0,4229 0.338
7 . €.1000 1.0000 ¢.0000 0.0000 1 0.327 0.3433 0.365
8 . 0.1000 1.0000 0.0000 0.0000 - 0.365 0,2826 0.429
9 . “¢.1000 1.0000 0.0000 0.0000 0.402 0.3308|  0.469
10 . 0,1000 1.0000 0.0000 0.0000 0.438 0.4159 - 0.482
11+ 0.1000 1.0000 0.Geoo 0,0000 0.547 0.415% 0.5814
Unit 'Thousands - - - - Kilograms - Kilograms
Year: 1999
Recruit-| Natural | Maturity|Prop.of F|Prop.of M| Weight | Exploit.] Weight
Ame s Pasmral § At e haf oenau (haf emaw inm atnrlk! nacrtarm in ratrh
my- A B e wF T "f“"!“""" bzt - | el m————
1 122000.000 0.100ﬁ 0.0000 0.0a00 0.0009 0.0a9 0.0134 0.123
2 . 0.1005 G.0000 $,0600 5.0000 5.930 g.1228 J.164
3 . 0.1000 1.0000 0.0000} . 0.0000 g1 0.58356 0.182
4 . Q.10C0 1.0000 0.0000 $.0000 0.211 0.6785 0.233
5 . 0.1000 1.0000 0.0000 0.0000 0.25Q 0.5393 0.273
& . 2.1000 1.0000 0.0000 0.0000 0.289 0.4229 0.336
7 . 0.1000 1.0000 0.0000 0.0000 0.327 0.3433 0.3565
8 . Qg.1000| -1.0000 0.0000 0.0000 0.385 0.2826 0,429
i . 0.1000 %.0000 £.0000) © 0.0000 0.402 0,3208 0.459
10 0.1000 1.0000 0.0000 0.0000 0.438 0,415% 0.482
11+ 0.1000 1.0000 0.0000 0.0000 0.547 0.413% 0.614
Unit |Thousands - - - - Kilograms - Kilograms
Notes: Run name 1 MANRICO1
Date and tima: 130CTR7:22.42

356
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Tahle 8,72
. : : 22:12 Monday, October 13, 1597
Sole in the Eastern English Channsl (Fishing Ares VIId) SN ¥
Prediction. with. management option table.
Year:: 1997 . - . Year: 1998 Year: 1999

F Reforence Stack Sp.stcck Catch in F Refersnce| Stock -Sb.stoek Catch in; Stock Sp.stock

Factar F biomass | biomass | weight Factar F. hiomass | biomass | weight biomass | biomass
1.0000 0.4751 146088 10714 4828 0.0000 0.0000 15127|- 9892 0 18850 14290
. . . . . 0.1000 0.0475 . 9892 562 18280 13724

. . . . 0.2000 0.0950 . 29892 1098 17739 13186

- v . . 0.3000 0.1425 . 9892 14608 17224 12675

- - . . 0.4000 0.1900 . 9892 2093 16735 12189

. . . - . . 0.5000 0.2375| . . 9892 2557 16269 11726

. . . - . 0.5000 0.2850 . 9892 2998 15825 11286

. - . oo - . 0.7000 0.3325, . a2 3419 A5403; 10858

- . 0.8000 0.3800 . 98%2 3821 15001 10469

. . . 0.9000 0.4275 . 9892 4204 14418 10089

. . . . 1.0000 0.4751 . 9892 4370 14252 9727

. . - . 1.1000 0.5226 . 9802 4920 13904 9382

. . . - . 1.2000( - 0.5701 . 892 5254 13572 9054

- . . - 1.3000 0.6176 . 9892 5373 13255 8740

. - . - 1.4000 Q.8551 . o892 sare 12953 844
. . . 1.5000 0.7126 . . 5892 5170 12664 8156

. . 1.46000 0.7601 . 98%2 6449 12389 7884
. . . 1.7000 0.8076 . 5892 6717 12125 7524

. . . 1.8000 0.8551 . 9892 6973 11873 7373

. . . 1.9000( - 0,9026 . gag2| . T218 11633 7138

. . . 2.0000| . 0.9501 . ga92 7452 11403 6911

- - Tbﬁnes Tornes’ Tonnes - - Tonnes Tonnes Tonnes Tonnes .| - Tonnes

Notes: Run name . 2 MANRICO1
Date and time : 130CT97:22:42
Computation of ref. F:-Simple mesn, age 3 - §
:-F factors ’ :

Basis for 1?97

357



- . 22:12 Monday, October 13, §
Sole in the Eastern English Channel {(Fishing Area VIid)

Single option prediction: Detailed tables

Year: 1997 F-factor: 1.0000 Reference F: 0.47%1 1 January Spawning time
.| Absoiute] Cateh inj Catch in] Stock Stock Sp.stock| Sp.stock! Sp.stock| Sp.stock
Age| - F - numbers | weight size biomass | size biamass size biomass
11 0.013 3560 - 44| 28104 11 o o ol o
2 0.1228 24619 397 21971 2864 ] 0 0 0
3 C0.3B38( - T344 1339 17371 2965 17371 2965 1737 2965
&1 0,678 4972 - 1159 10544 2225! T 10544 2225 10546 2225
5 - 0.3393) 1N 298 2732 585 - 273% 585 273% &85
& |- 0.4229 1433 |- 482 4351 1257 4351 1257 4351 1257
7 0.3433 07 331 3270 106%| 3270 1049 3270 1069
8 | U.2826 &85l 569 3661 1336 3561 1336 5661 356
¢ 5.3308 218 102 811 - 326 an 326 811 328
10 | - 0.4159 304 147 935] - &10; 935 410 935 410
1M+ - 0.6159| 262 141 BO6| - A&l - 806 441 BO& 4641
Total-_= 20165 - 4828 94565|  16088| - 44490 10714 44490 10714
unit - Thousands| Tonnes {Thousands| Tomnes [Thousands| Terwes |Thousands| Tonmes
Year: ‘1998 F-factor:-1.0000 .Reference Fr 0.4751 | 1 January Spawning time é -
“Absolute] Catch inp Cateh inj Steck Stock $p.st k Sp.stock| Sp.stock| Sp.stock
Agel’ F numbers | weight size biomass size biomass size biomass
1 0.013 279 34| 22000 1965 0 g g G
2 0.1228 2762 453 25091 3270 g Q 0 0
3 0.5836 7433 1355 17583 3001 175831 - 3001 17583 3001
4 0.5786 4134 963 arse 1850 8759 1859 -B749 1850
5 0.5393 1929 527 4841 1210 4B41 1210 4841 1210
.} 0.4229 476 160 1445 418 1445 418 - 1445 418
7 0.3433 715 241 2579 B43 2579 843 2579 843
5 ii.2Z826 453 Zi2 2099 Ta6 . eig% - ZUFF 7566
9 0.3308 471 315 2497 1004 2497 1004 - 2697 1004
10 0.4159 171 83 327 231 527 231 527 231
11+ 0.4159 . 338 207 1039 568 1039 568 1039 568
Total 19402 4570 834M 15127 41330 9892 41380 9852
unit - Thousands| TYonnes [Thoussrds| Tonnes Thousands|; Tornes [Thousands; Tonnes
Year: 1999 f-factor: 1.0000 Reference F: 0,4?51 1 Jdanuary ) Spawning time
Absolute| Catch in{ Catch in| S$tock | Stock Sp.stock| Sp.stock| Sp.stock| Sp.stock
Age F numbers | weight size biomass size biomass | size biomass
i 0.0154% &7y 34 22000 1¥45 [ O [+ 1
2 0.1228 2162 355 19641 2550 ] 0 1] ) 0 0
3 0.5835 B4ABY 1548 20080 3427 20080 3427 20080 3427
4 0.5785 4185 975 8874 1873| 8876 1873 8875 1873
3 0.5393 1604 438 4025 1006 4025 100& 4025 1006
& 0,4229 841 283 2554 738 2554 738 2554 738
T 0.3433 238 ar as57 280 BST 280 857 280
8 0.2825 389 167 1656 &04) 1456 £04 1455 &04
9 0.3308 335 181 1432 574| . 1432 576 1432 576
10 0.4159 527 254 1623 ™ 1623 71t 1623 711
11+ 0.4159 304 187 935 511 935 511 935 511
Total 19402 4508 - B367% 14252| 42038 9727 42033 9727
Unit - - Thousends| Tonnes |Thousands| Tonnes |Thousands| Tonnes [Thousands| Tonnes
Notes: Run name : SPRRICO2
Date and time 130CTY7:22:48

Computation of ref. F
Prediction basis

Simple mean, age 3 - 8
F factors

358



Table 8.7.4

Data name

Pop Nos at age in 1997

IN1 1
1N2I
INSI
!N4=
‘N5’
'NE'
IN?I
INSI
INgI
N0
N1

Weight at age in the catch

"WH1'
'WH2'
WH3
"WH4'
‘WHS5'
‘WHe'
"WH7
"WH8'
"WH9'
"WH10'
"WH11'

Sole in Vliid.

Value

22000
20345
15729
9337
2232
3441
2491
2735
545
58

Ao
S

0.123
0.164
0,182

Natural mortality at age

rM.I )
rM2l
|M3I
IM4I
IM5I
IMBI
IMTI
iMBi

'‘Ro8'
'‘R99'

edacfmiwgnssk9s\T-874 xls

0.1
0.1
8.1
0.1
0.1
0.1
0.1
0.1
0.1
01
01

22000
22000

cv

2000

120D D =t
B B R ¢ <]

o e
oo
o d

0.04
0.15
0.06
0.04
0.05

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

0.23
0.23
0.23

0.43
0.43

Input data for sensitivity analysis

Data name

Fishing mortality pattern

'sH1'
'sH2'
ISHSI .
" 'sH4'
'sH5'
!SHE:.
'sH7"
ISHBI
'sHO'

Li
r
L1

- O

-
1

441
1

o o

‘WS1'
ws2'
'wsea'
'ws4'
‘WS5'
'‘Wse'
'WSs7'
'Wss'
'wso'
'WS10'
‘W11

Maturity ogive

MTT*
MT2'
MT3'
MT4'
MT5'
MT6'
MT7
MT8'
MT9
MT10'
MT11"

Value

0.015
0.135
0.847

[EE WY QT N N N G g g O o I = ]

cv

1.54
0.36
0.16
0.11
0.06
0.05
0.15
0.08

< O
[
€

oo

20 Q0 =
n Mo

ceo
D Do
[

0.08
0.08
0.08
8.08

oo
Coooooeon o

Natural mortaiity muiiipiier in year

‘Ko7'
'Kog'
'Ko9'

359

1
1
1

0.1
01
01



22:12 Monday, October 13, 1997 =
Sole in the Eastern English Channel (Fishing Area VIId)

Yield per recruit: Input data

Recruit-| Natural | Maturity|Prop.of F|Prop.of M| wWeight | Exploit.]| Weight

Age ment mortality| ogive |bef.spaw.|bef.spaw.| in stock| pattern | in catch

1 1.000 0.10a00 0.0000 a.0000 0.0a000 0.089  0.0134 0.123

2 . 0.1000 0.0000 0.0000 0.0000 0.130 0.1228 0.164

3 Q.10007 .1.0000 0.0000 - 0.0000 0.171 0.58356 0.182

4 Q.1000 1.0000 0.0000 0.0000 0.211 0.6786 0.233

S 0.1060 1.0000 0.0000¢ ~ 0.0000 0.250 0.5393 0.273

6 g.1000 1.0000 0.0000 0.0000 0.289 0.4229 0.336

7 0.1000 1.0000 0.0000 {.0000 0.327 0.3433 0.3565

8 . 0.1000 1.00001 Q.0000 0.0000 © 0.345 0.2825 0.429

? i . ¢.1000 1.0000 0.0060 0.0000 0.402 0.3306 0.469

10 . 0.11000 1.0000 a.ooo0 0.0000 0.438 0.4159 0.482

11+ . g.1000 1.0000 0.0000 0.0000 0.547 0.4159 0.614

Unit | Numbers - - i - - Kilograms - Kilograms
Notes: Run name : YLDRICDZ

Date and time: 130CT7:22:43 -
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Table 8.11.2

Sola in the Eastern English Channel (Fishing Area VIId)

Yield per recruit: Summary table

1 January Spawning time
F Reference| Catch inj Catch in| Stock Stock 5p.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| 3679.906 8.603| 3472.642 B.603| 3472.642
0.1000] - 0.047%| 0.267 99.833 7.83%( 2371.803 5.935| 2164.497 5.935| 2164.497
0.2000 0.0%50 0.413] 138.987 6.389| 1702.320 4.487| 1495.372 4687 1495.372
0.3000 0.1425 0.503] 155.292 5.485( 1309.733 3.584| 1102.947 3.584 1102.947
0.4000 0.1900 0.565| 181.7B4 4.873| 1059.224 2.973( 852.595 2.973| 852,595
0.5000 0.2375 0.60¥| 163.787 4.434| BBY.821 2.535| 683.344 2.535] 683.344
0_A000 0.2850 NALZY  TAR K04 41071 7Fr0_19Q 2.2001 5A% R7O 2,209 543879
0.7000 0.3325 0.668] 162.655 3.855| 482.307 1.95%| 475.644 1.959] 4746.644
0.38000| - 0.3B0O 0.688] 161.225 3.656] &17.149 1.761| 411,143 1.761] 411.143
0.5000 0.4275 Q.704| 159.488 3.496] 565.634 1.602| 360.784 1.602| 360.784
1.0000 0.4751 0.718| 158.178 3.365; 526.958 1.472| 321.263 1.672| 321.263
1.1000 0.5226 0.729| 154.757 3.256) 495.217 1.364| 289.579 1.364) 289.679
1.2000| . 0.5701 0.739| 155.451% 3.163] 489,403 1.273] 264,020 1.273| 264.020
1.30000 ° 0.6178 0.747] 154.265 3.BB4] 448092 1.195| 242.B6S 1.195] 242.845
1.4000 0.6651 0.754| 153.195 3.016; 430.2358 1.128| 225.185 1.128| 225.185
1.5000 0.7126 0.750 152.232 2.956F 413,144 1.070| 210.226 1.070}p 210.228
1.4000 0.7501 0.768) 151.386 2.904F 402,187 1.0181 197,428 1.0181 197.435
1.7000 0.307% 0.771| 150.584 2.857] 390.962 0.972| 186.354 D.972| 186.354
1.8000]  0.8551 0.775| 149.884 2.B15) 331,142 0.932| 176.689 0.932| 176.489
1.9000 0.9026 0.77%| 149.250 2.777 372.474 0.395| 158.17% 0.895] 168.175
2.0000 0.9501 0.783| 148,477 2.743] 3464780 0.862| 160.5615 0.8621 160.815
- - Numbers Grams Numbers Grams Numbers Grams Numbers Grams
Notes: Run name i YLDRICOZ
Date and time - -+ 130CT97:22:43
Compistation of ref. F: Simple mean, age 3 - 8
F-0.1 factor 1 0.249G ’
F-max factor : 0.5404
f-0.1 reference F : 0.1183
F-max refarsnce F 0_2547

Recruitment

Single recruit
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Figure 8.1.1 Stock summary, sole ,Eastern Channel

Tt
Lev ]

Catch, Total (tonnes) Mean F, Total
5500
.55
5000 !
-—’F“‘—F/// .50
4500- A
.45
% 4000 —’4““~F”/+H\“*”
E 4 40
6 3500 -
4+ _/’/ 35':(/"_
= 3000
.30
2500- s
2000- 20
15004 45
1000 .10+
500 .65
4] T T L} T T T N Q T T T T T T —
1982 1984 1985 1983 1990 1999 10994 1956 1982 19E4 1986 1988 1990 1992 1994 1996
Recruits, age 1, (thousands) 'SSB, (tonnes)
50000 140004
45000 -
12000 ﬁ\\\;
400001 . .
o _ g A
35000 - E 1uuu04_///+=_
8 :
30000 B B B = Booo+ o o \*/
25000 '
20000 - 8000
15000 I 4000
10000
2000
500 - :
[} T | T '3 T T | T _0 - T T T T T T T =
1982 19B4 1986 1988 18990 1992 1994 1996 1982 - 1984 1586  198B 1990 1992 1994 1995



Figure 8.3.1 Solein Vild Trends in effort and cpue for main fleets
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Sole in Vlid - Log catchability residual plots (XSA)
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Figure 8.4.2 Sole in Viid. Effect of tuning year range on fishing mortality
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Figure 8.4.3 Vlid Sole. Retrospective analysis with 10year tri-cubic taper -
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Figure 8.5.1 Sole in VIId
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Yield per recruit (grams)

Figure 8.7.1

Fish Stock Summary
Snole in 1he Eastern English Channel [Flshmg Area VII d)
| 199'7 |
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Figure 8.7.2 sole,Eastern Channel. Sensitivily onalysis of short term forecast.
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Figure 8.8.1 SoleinV1ld., Medium term projecﬁons,.Showing 50 percentile (black line) and 5,25,75 and 96 percentiles
from Beverton and Helt stock recruit model at S& F
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Figure 8.9.1

Eastern Channel sole:

Stock

and Recruitment

_|.
45000+

| , o

35000 + Phd
-~
30000 P - /////
- +_+ - +
5 / —— . -
25000~ - /,//’//
P - //,/
| > + +
200004 : - e P
- - - 1
-~
15000~ B P //f’/ff +
A - T +
S '
10000~ Ea ,/’////
o -~
50004 ., j//’a/f.
e
0 2000 4000 . 6000 8000 10000 12000

Spawning Biom:

155 ( fonnes)

............... Frigh
F o= .7132

L2031 kg/r

—_ Fmed

O F o= . 3R08

.4212  kg/r

— — - Fecurrent

F = 4745

311y kg/r



£LE

Figure 8.12.1. Sole in VIid Medium term predicticns showing 5, 10, 20 and-50 pércéht probabilities that
S S5B in 2006 will fall below given levels at different levels of F.
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Figure 8.12.2
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9: PLAICE‘IN SUB-AREA v
9.1 ‘Catch trends

The landings in 1996 declined further to 83 kt compared to the 98 kt in 1995 and 110 kt in 1994 (Table 9.1.1).
Record high catches were taken in the 1980s of around 150 kt. 1996 was the first year were the plaice TAC
(81000 t) was fully takern. Figure 9.1.1 gives the cumulative TAC uptake for the years 1994 to 1997 in the EC
database (CR_MAM). In the first half of 1997 the TAC was also reported to be restrictive to the fishery, based on
the EC database and on reports from the industry. High-grading has been reported to have taken place in some
fleets.

Teoirnn oemm ezl tonline don A wecwad ol Fma pmla A wlalons eyt Lano dmmusloes o dh o Wb e e TSl e
Ilaive dalv ilaiiit L4 1l LI a4 JIUALU LISULLY U Uik auud !JJCLI.L‘U vy ULdlll avwicl L LG AN IabiuD, DC[EIUII.I,
England ard Germany. The remaining “'“'t 13 tuken in a directed ﬁsuery with seine and fﬂl!nets (Denmark}, and a

In recent years an increase has been observed in both the price and__the landings of dab (Figure 9.1.2). This may
indicate in a change of directivity of the Dutch beam trawl fishery.

The level of discarding of plaice in the beam trawl fishery for flatfish was about 50% in numbers when last
estimated (van Beek, 1990). In order to reduce the amount of discarding, a protected area (‘plaice box’) was
established in 1989 whereby trawlers larger than 300 hp were not allowed to fish in the second and third quarter
in the shallow coastal waters of the eastern North Sea where the main nursery grounds of plaice are located. The
plaice box was exténded fo the fourth quarter in 1994. Since 1995 it is closed the whole year.

o =
b Y] Na

Natural mortality (M=0.1) and maturity at age were the conventional numbers used in previous assessments
(Table 9.2.1). Maturation, which is taken as a step function representing the difference in maturation of males
and fernales, is assumed constant over time and is based on biological sampling of maturity and sex-ratio.

Data was presented on the maturity of female plaice from the Dutch market sampling program (Figure 9.2.1).
Both the maturity of female plaice and the sex ratio indicate that the maturity ogive used in the assessment might
give ah underestimation of the current spawning stock. It was not possible to incorporale this data in the current
assessment, due 1o lack of time. However it will be made available in a working document to ACFM.

The age composmon of the landings (Table 9.2.2) was not corrected for SOP-discrepancies. Age distributions

were avaiiabie I'epl’f:SGll[lI‘lg aboui 84% of the anaings. Tﬂf.‘- bur-ulscrepancy in 19906 was smaii (U Ul) No time
= =1 =

PP RPN L LI,
bl‘.‘«ll‘:b CHLLIELALCS Ok U15Ce

ds
tamin mnmer lhinara Ahonead b
L.l'ﬂl.l.\tlll lll.ﬂj' AL Y er W lidl 5uu v
even more relevant when quotas are restnctwe to the fishery ‘as is currently the case. Furthermore, the
introduction of thc plaice box may have an influence on the discard pattern due to an enhanced survival of young

plaice.

1 the assessment. There are indicaiions thai the discard

|
L1

[ M | P, [ o AL 1.
AL J.ll. ELUW!.II. aitc l.lla.l.lLUL bUllulllUllD I.IJ.C ldll.Ul lb

Mean' weights at age in the catch were estimated from the market samples taken throughout the year (Table
9.2.2). Weights-at-age in the stock were first quarter weights. Values for age groups which are not fully recruited
to the fishery were extrapolated graphically. Inspection of the Tables shows that weight at age has varied
considerably over time. Weight at age increased during the 1960s and 1970s,; whereas cohorts born in the second
half of the 1980s showed a reduced weight at age. In the two most recent years, the weight at age of the main age
groups in the catch (age 4-8) appears to increase again (1995 9% higher and 1996 8% higher than 1994),

However, the are indications that the abundant 1996 year class has a lower weight at age.

923 Catch, effort and research vessel data

The input data for the tuning consists of two commercial fleets (Netherlands beam trawl and UK beam trawl) and
two surveys (BTS-ISIS and S_NS—Tridcns). The UK Seine fleet has been excluded, which will be commented

upcm in Section 9.4.

The new UK beam trawl effort is based on the UK beam trawl catches and effort over the total North Sea. CPUE
trends are shown in Figure 9.3.1.

EMCFMAWWGNSSKORREPSS. DOC 18/10¢97 19:35 37
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The BTS-ISIS survey, about 90 hauls, is carried out in August-September and covers the southern and south-,
eastern North Sea between 51 and 56 degrees N. The survey targets at the dominant age groups in the population
including pre- and recruited age groups. In 1996 the survey was limited to 22 ICES rectangles compared to the:
average of 27.3 rectangles in the index area. Since it was the off-shore rectangles that were not fished, and since
in 1996 these. rectangles were all zero catches, the BTS index for 1997 was calculated by adding 5.3 zero catches
io the total survey caich. The SNS-Tridens survey, about 70 hauis, covers the coastai grounds of Netheriands,

minn mimn s N =1 .

Uclllldlly d.llu UUIlIlldih UULWUUII Jl dllLl JU LlUg,IGCb JN dIlU Ld-fgﬂl-b ai P[U rﬂhrul[ dgﬂ gruupb
'Tuniug ﬂ_ee!t's_us_ed- in the assessment are presented in Table 9.3.1.
94 Catch at age analysis

The assessment was carned out usmg Extended Survrvor Analy51s (XSA} The conﬁgurauon of the current
assessment is basicaily similar to last year’s assessment (Table 9.4.1). Two changes were made in the settings:,
the UK Seine tuning fleet was removed and replaced by the UK beam trawl tuning fleet {(age range 2-13, year
range 1987 — 1996) and a 10 year tuning window without tapering was used instead of the 10 year window with a
tri-cubic taper over 20 years (ICES C.M. 1997/Assess:0).

l he bClI‘lG fieet has been left out because 1[ was no l()]lgC.I' considered representa[we of the TISHEIY in the area due:

to reductions in that fieet {oniy 6 out of around 120 vessels left). Furthermore, inspection of log-log plots of VEA
estimate against Seine CPUE revealed su_bstantlal differences from a slope of 1 (Figure 9.4.1) -

Output of tuning statistics of the final run is presented in Table 9.4.2. The behavior of the tuning fleet was
inspected both by the lng lng plots of VPA estimate agamst index CPUE (Figure 9.4 2 to 9.4 4) and by the fnu
residuals cpue (Figure 9.4.5). Several age-groups in the indices gave a poor fit to the catch in number data
notably ages 2 and 3 of the UK beam trawl fleet and the older ages of the NL beam trawl tuning fleet. After
inspection no age-groups were removed from the analysis. The younger ages in the UK fleet received a low
weight and did not affect in the result. The change in CPUE pattern for the older ages of the Dutch fleet did give
rise to concern because it seems to indicate a substantial change in the fishing pattern. The tuning series was
maintained in the assessment, but in Section 9.10 an explora‘uon is presented of the possible consequences of a
change in nshmg paltern Ior t_ne estimation of the stock size. _

].l'll;-' survrvur l:bI.HﬂdLUb Ul I.[lB [ULI'UILlﬂg dgc gl"UUp& are Iﬂdll’ll)’ U.UI.UI'HIIHUU Dy ihe SUrvey tumng l[l(.llbﬁb (BTS-
ISIS and SNS- Tridens). In Figure 9.4.6 the contribution to the estimation of survivors is shown for three
categories of indices: commercial fleets, surveys and shrinkage. The contribution of both F- and P-shrinkage and
the survey indices declines with age and the contribution of the commercial indices increases. For the older ages.
F thmkamﬂ accounts f'm' nnnrn'xtmmelv 10% of the survivars estimates.

The retrospective analysis was carried out over the period 1987 — present. Because of the restriction of the
Netherlands commer(:lal beam trawl fleet data to the period 1989-1996 and its weight in ‘the estimation of
" terminal F, it was decided that a fixed tuning window was not appropriate. Instead final years were successwely
dropped. This procedure differs slightly from last year when the retrospective analysis was carried out over the
period 1980 — 1995 and a tri-cubic taper over 10 years was used. The current approach is however more
consistent with the asgessment itselt. Figure 9.4.6 shows the results of the retrospective analysis. It appears that
the assessment is reasonably consistent and no obvious biases can be detected.

Results of the final VPA are presented in Tables 9.4.3 and 9.4.4 (summary) The F on the age groups 2 = 10 in,
1996 (0. 41} is at the same level as for 1995. The SSB still shows a slight decrease. although the trend is not very.
marked. :

9.5 Recroitment estimation

Average recruitment in the period 1957 ~ 1994 was 459 million :(arithmetic mean) or 422 million ('geometrie'
mean} 1-year-old fish. : .

Pre-recruit surveys, carried out since the 1970s, provide data to predict the recruitment in the forecast years 1997
and 1998. The surveys cover the major parts of the nursery grounds of piaice in the south-eastern North Sea and
along the English coast. The input data for the recruitment regressions are given in Table §.5.1 and the resuits in
Table 9.5.2. No tapering was applied in the RCT3 procedure.
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The 1995 year class is estimated more than twice as high as the VPA estimate. However, both the BTS and the
SNS survey already have a high centribution to the VPA' estimate in the XSA: procedure (59%). The difference
can be explained by the 1997 SNS and BTS surveys which are included in RCT3 but not in the XSA tuning. The
1995 year class is estimated very high as two year olds in both the SNS and the BTS survey (SNS 2.4 times
geometric mean, BTS 3.5 times geometric mean). However, during the meeting problems were discovered with
the indices derived in1997. The 1995 year class in the surveys showed no inerease in length between the 1996
and the 1997 survey, indicating potentlal problems 1n the age-readings.

It was decided to temporanly accept the XSA estimate of the 1995 year class. At the ACFM October meeting a
working document will be presented on the revised survey indices,-including - if necessary — revised short-term
and mediom term forecasts.

The 1996 year class, under the same provisos as above, appears to be strong, which is a confirmation of the
ouicome of RCT3 in last years assessment. The year class. is estlmated at 301 million, the fourth highest value in
the time series. It was decided to temporarily accept the RCT3 estimate of the 1996 year class and. if necessary
revise this in the working document to ACFM.

The 1997 year class (based on a single survey only) is expected to be around average or slightly above average.
The SNS survey of O-group plaice in 1997 estimates the year class at 614 million and receives almost half of the
weight in the RCT3 regression for that year class. Since RCT3 estimate for th 1997 year class is dependent on a
single survey value cmly, the- Iong term geometric mean 1957 — 1994 was used in the projections (422 million).

The 1998 year clas s was taken as the long term geometric mean 1957 — 1994 (422 million).

Year RCT3 VPA GM
Class age 1 age 1 Age ]
- 1993 309 285

1994 400 427

1995 698 310

1996 801

1997 320 _ 422
1998 422

96 o Historica] stock trends

Figure 9.6.1 shows the trends in vield, mean F (2-10), SSB and recruitment since 1957. The yield and F gradually
increased since 1957. Due to the coinciding increase in growth rate, the SSB has been rather sTable. The increase
in F levelled off in the 1980s but increased to a slightly higher level since 1991. The yield peaked in the late
1980s but rapidly declined since then. The SSB increased to a peak in 1967 when the strong 1963 vear class
became mature. Since then, SSB declined to a level of 300 kt in the early 1980s. Due to the recruitment of above

Lo_ . 1ngi1 1 108 OO 100Ny

AVETage yedr classes born in 1981 and 1985, SSB again increased to a ped.lc in 1985 and rapidly dechined since
. .
13
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Except for the occurrence of exceptionally strong year classes (1963, 1981 and 1985), which coincided with cold
winters, inter-anmnual variability in recruitment is rather small. VPA estimates of recruitment show a periodic
change with relative poor recruitment in the 1960s and relatively strong recruitment in the 1980s. The
recruitment level in the early 1990s appears to be somewhat lower than in the 1980s.

97 7 Short term forecast

The input data to the short term forecast are given in Table 9.7.1. Weight at age in the stock and in the catch were
taken as a mean over the last two years since an increase in weight was observed in 1995 and 1996 as compared
to 1994, The.exploitation pattern was taken as the mean value of the last three years and scaled to the F(2-10)
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in Section 9.6 the estimates of the 1996 and the 1995 year class will probably be revised afier
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corrections to the 1997 survey indices. Therefore the short term prediction should be seen as md1cauve only,
since the results are very dependent on the size of the 1995 and 1996 year classes. :

© A manageiment optmn-Table for status guo-fishing mortality is presented in Table 9.7.2. At status quo:fishing
mortality in 1997 and 1998 the S5B is expected to increase to 265 kt in 1998 and remain at that level in 1999,
The:yield-is expected to be around 93 kt. in 1997 and 105 kt. in 1998, In Table 9.7.3 the results of a detailed
status-quo prediction are shown. The strong 1996 year class is expected recruit to the fishery in 1998, In that year
it is expected to coniribute around 24% to the total landings {in weight). In 1999 it is expected to contribute 29%
to the total SSB (Figure 9.7.1). There are indications that the growth-rate of this year class is slower than average,

possibly due to density. dependent effects: If this is the case, it will have a large effect on the predmted yleld and

biomass. The same ﬂnnhr—ic for the 1905 year class.

In 1997 the TAC was set at 77 kt. and increased to 81 kt. A revision to 91 kt. is heing proposed for the 4™ quarter
of the year, which is ¢lose to the current status gue prediction for 1997 (93 kt). A management option Table for:a
short term-forecast with an 81 kt. TAC constraint is presented in Table 9.7.4 (input was the same as in Table
9.7.1}. Using 1996 status que F in 1998 (0.41), landings are expected-to be around 112 kt. in 1998. 'SSR.is
expected to be around 270 kt. in 1998 and 1999.

The sénsitivity of the. short-term predictions to the uncertainties in the input parameters was explored using the
programs WGFRAN4 and SENPLOT. The input of the analysis is given in Table 9.7.5. Figure 9.7.2 (right hand
side) indicates that the yield in 1998 is most sensitive to the uncertainties in the number of l-year olds (N1=31%)
and 2-year olds (N2=24%). The S5B in 1999 is mostly affected by the uncertainties in agam the number of 1-

year olds (N1=43%}) and the number of recruits in 1998 (R98=34%),

The linear sensitivity coefficiants (left hand side) illugtrate the effect of a rela ive change in the input parameters
on the yvield and S§B. The yield is mainly affected by the fishing mortality in 1998, The SSB in 1999 is affected

by several of the input parameters which all have a similar coefficient.

Cumulative probability profiles for the landings in 1997 and 1998 and for the SSB in 1998 and 1999 are shown
in Figure 9.7.3. The probability that the S8B in 1999 will be above 300 kt is around 10%.

9.8 Medium term projections
An additional request of the EC and Norway was received by the WG to provide information on stochastic

projections at levels of F of 0.2,.0.25,.0.3, 0.35, 0.4 and 0.5 at 5, 10, 20, 30, 50 and 90 percentiles taking into
account risk of reduced recruitment at low stock sizes, natural variability in recruitment and using the longest

nnocihle time cprnal: nf rp.r\ﬂlitmnnf Additinnally  asnilibriaem QSR nnr‘ iald Fr\r a full ranoa nf E valniac umra
POSsIoae Time TISs O ISUCHURINRnL, AUGLAGTHAnY, SHULIACTIVIN O35 af ¥ieut 07 G iUa Tange YauliSs WoIs
required. The latter part of the request will be dealt with in Section 9.12 and 9.13, The former part will be

plored bhelow.

A medium term projection of 10 years was carried out USing the program WGMTERM. Several recruitment
relations’ were fitted to the data for the year range 1957 — 1994 (Figure 9.8.1). The shepherd recruitment curve
Wwithout moving average was selected for the medium term pro_]ect]ons because is gives the steepest life from the
lowest observed SSB to the origiil.

Seven runs of 500 simulations each were carried out for Fsg and for F's-at 0.2, 0.23, 0.3, 0.35, 0.4 and 0.5. At
the WG no software was available to estimate all the percentiles requested. Therefore, only the 5, 10, 20, 50 and
95 pereentiles are presented Figures 9.8.2 to 9. R.4 show the resulis of the s:rnulatmns for the SSB, yield and
recruitment. The runs show rather wide probability intervals for both the yleld and SSB, which are ‘due to the

\mﬂahﬂﬂ\r in recruitment TTr!dgr the assumnptions of rug ih{)rlp] SSEB iz only exnectad 03] ctnl-uh'rp inalD vear
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periad wnrh a fishing mortality of around 0.3. Higher fishing mortalities are expected to bring the sto
steep left hand side of the stock recruitment curve and hence to lower median recruitments. Flshmg at F=0.5 is
expected to gwe a medlan recrmtment in 2006 of 190 millions whereas at. F"O 3 it is expected to be 423

m1lhons

Tt should’ be noted that the results are very dependent of the form of the recruitment curve that is used The
Shepherd curve used here has the demrable property of a strong decline in recruitment at Tow SSB  levels.
However, it also shows a strong decline in the right hand 51de of the stock recru1tment plot, Wthh generates an
optimum fishing mortality which might not be realistic.
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99 Long term considerations

Mediuin term projections were cartied out using F-factors between €.0 and 1.5. For F-levels lower than 0.35 the
SSB s expected to stabilize at safe- levels. F-levels higher than 0.35-lead to decreasmg ‘88B ‘levels of which in
some cases no minimum is expected to be reached in 10 years time.

9.10 Comments on the assessment-

The results of the XSA are considered reliable although several comments can be made on the assessment and the
forecasts.

Figure 9.10,1 shows the comparison of the corrent assessment to assessments in the previous years for F2-10,
SSB and recrnitment. The F-patiern has a .en.dency to vary. substantially and so does the estimation of

recriuitment. The difference between the successive recruitment estimates can be partly explained by the changes
in growth rate in the end of the 1980s. The fluctuations in F are probably an effect of the changes in the fishing
pattern in the last years where the quota were restrictive and where fishermen indicated that they would seek
profiTable fishing grounds with a relatively low proportion of plaice and a substantial bycatch of non-target
species as dab, turbot and brill. Furthermore. the full closure of: the plaice box for vessels larger than 300 HP
since 1995 might have contributed to a changing fishing pattern. Analysis of CPUE data of the Netherlands
beamirawl fleet as compared to the so-called “flag-vessels’’ (Pastoors et al, forthcoming) indicates that flag-
vessels are more efficient in catching plaice and thus that the NL beamtrawl fleet CPUE might give an
underestimation of the stock due to TAC constraints and changes in fishing patterns. More research on this topic
is required,
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additional assumptions had to be made. Results of the comparison are shown in Figure 9.10.2. The ICA run has a
tendency to-estimate fishing mortality higher and hence SSB slightly lower. The ADAPT run was very similar to
the- XSA run; The estimation of the fishing pattern in the final year differed between the three assessment
methods. However, the difference applied to the older ages mostly, which do not make a big difference in the
estimation of the stock due to low numbers.

A problem arose at the WG on the estimation of the 1995 and the 1996 year classes due to inconsistensies in the
1997 survey indices. . This is likely to have a large impact on the results of the short term forecasts. The strong
1996 year class is expected recruit to the fishery in 1998, Under the current stafus que assumplions the 1996 year

| "lnﬂh b tlan QO 5. TOOD Un nnnnnnnnnnnnnn
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indications that the growth-rate of this year class is slower than average, possibly due to density dependent
effects. If this is the case, it will have a large effect on the predicted vield and biomass, The same applies for the
1995 year class

The XSA estimates of recruitment may be biased due to changes in growth rate and discarding practice. A careful
analysis of discarding is needed in order to provide a more consistent assessment,

At the May 1997 ACFM meeting a working document was presented on the 1996 North Sea plaice assessment
(Van Beek, et af, 1997). First quarter weight at age was shown to have increased substantially in 1996 and 1997
for the Dutch and English landings of plaice. Based on that analysis a short term forecast was presented to ACFM
using revised weight-estimates (1996 8% higher than the average 1993-1995 weight, 1997 14% higher). The
predicted SSB in 1993 at status-quo fishing mortality (0.46) was expected to be around 270 kt with an expected

cateh 1 10Q7 AF 1100 14
caich in 1997 of 110 kt.

In the current short term forecast the weights in the stock and in the catch have been taken as an average over the
last two years, to accommodate the increase in weight at age observed. The weights at age were assumed to be
constant for all predlctlon years. However, the increase in weights at age was at a lower level than assumed in the
working document to ACFM.

‘Flag-vessels™ are defined as: vessels registered under a foreign (i.e. non-Dutch) flag, but owned by a Duich
owner and staffed with a predominantly Dutch crew. It is implicitly - assumed that ‘flag-vessels’ show a
comparable fishing pattern to the Dutch fleet, at least before the TAC on plaice was restrictive.
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9,11 . Biological reference points

Figure 9.11.1 shows the traditional methods for deriving biclogical reference points: the yield per recruit .and
spawner per recruit curves which are used to derive FO.1 and Fmax. Tables 9.11.1 and 9.11.2 give the input data
and results of the Yield per Recruit analysis. ;

Figure $.11.2 shows ihe stock recruitmeni piot with the F réplacemeni lines [ur Fhigh, Fimed and Flow. Reference
points are estimated as:

Reference point 1996 assessment  Current assessment

Fonerent 0.46 0.41
B 2 3
Foo 0.46 0.41
For. 009 . 0.13
Faax 024 . . . 031
Foned 028 026 . .
Figw - - 048 - 052
Fioss * Na 0.40
Bloss’ o212k 223kt

MBAL - - . 300kt 300 kt

MBAL is an accepted reference point for North Sea plaice.

1
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' The current level of current fishirig mortality is above most reference points except for Fyy.
It should be noted that the software available could not cope with a year range 1957 — 1996. Therefor the year
range was reduced to 1960 — 1996 for ‘the calculation of reference points. This might induce a shght dnfferenees
in the value of the reference points as compared to the full year range. : :
9.12 Definition of safe biological limits using target and limit reference points.

At the WG a new approach was introduced for the estimation of biological reference points taking into account
the uncertamty of various parameters in medlum term forecasts:(sée Section 17). On the basis of a range mediiam
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used to calculate the F level that corresponds to a certain probability (Figure 9. 1 ) This F level is called B,y
i.e. the F for a precautionary approach at a x pereentlle level of probab111ty Next, the Fp“ and the 50 percentlle '
of the SSB distribution are used to calculate aBp.

Two sets of calculations were performed The ﬁrst set used the MBAL as the limit S5B, the second set used the
lowest observed biomass (Blm) Results can be summanzed as follows . : -

Bum 1220 (B 300-(MBAL)
“Prob | |Fe B IF B,.
005 - 037 283 o288 - 359
0.1 [0-39 267 [0-29 348
0.2 10.42 250 l0.31 334

Using the lowest observed biomass at the 5% probability level, a Bpa of 283 kt is derived. Using the MBAL as‘a
Blim yields a Bpa of 359 kt. It can be observed that the differént probability levels y1eld Fi and B levels Wl‘llCh
are difficult to operationalize since they are very close to each other.

A second approach was explored following the work of the Northern Shelf WG. The distributions -of- Fm;.'and

Foressin are evaluated and the overlap:between these are used as estimators for the probability that-present F levels
are at or above Fiy.-A precautionary reference point could be defined as-the fishing: mortality which has a
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-probability of 0.05 or less of being at or above Fyos,. With the limit reference F thus derived (Fj, = 0.32), a 10-
year medium term projection was run usingthe Shepherd SR relation (Figure 9.12.2). The B, was estimated as
the 50 percentile biomass level at the end of the 10 year period (Bp= 344 kt) and the ma as the 5 percentile
biomass level (By, = 288). ; . . :

Floss  0.32
Prob Blim Bpa
0.05 288 344

Results of both approaches are consistent. The By, = 288 of the second approach can be compared with the By,
= 300 of the first approach, whereby the B, are at a similar level.

The current ievei of SSB is below ali proposed reference poinis.

9.13 Response to the EC and Norway additional request

Concerning North Sea plaice, ICES was requested to provide information on
a. short and medium term levels of catches and spawning stock biomass, taking into account the risk of

reduced recruitment at low stock sizes, natural variability in recruitment and using the longest possible time
series of recruitment. In particular, for the medium. term analysis ICES is requested to provide 0-10 years
stochastic projections at levels of F of 0.2, 0.25, 0.3, 0.35, 0.4 and 0.5 a plot of the spawning biomass in 10
years time for levels of F between 0.2 and 0.5 at percentiles of the dzsmbunons of 5, 10, 20, 30, 50, 80 and
20%.

This quesiton is dealt with in Section 9.8. In summary, seven medium term forecast with 500 runs were made
with recruitment generated using sampling from a Shepherd stock recruitment relationship with a c¢v around it
(Figure 9.8.1). F levels were set as requested. With the available software, only 5, 10, 20, 50 and 95 percentiles
could be caleulated. Results are presented in Figures 9.8.2 - 9.8.4,

UUnder the aqqumntmnﬁ of the model, S5B is only expected to stahilize ina 10 vear nf‘nnd with a ﬁshmg mortality
of around 0.3. ngher fishing mortalities are expected to bring the stock to the steepleft hand side of the stock
recruitment curve and hence to lower median recruitments. Fishing at. F=0.5 is expected to give a median

recruitment in 2006 of 190 millions whereas at F=0.3 it is expected to be 423 millions,

b. Equilibrium spawning stock biomass and equilibrium yield for a full range of fishing mortality rates. These
equilibrium calculations should be based on a stochastic stock-recruitment relationship. using the longest
possible dataset,

In Sections 9.8 (medium term analysis) and 9.12 (definition of safe biological limits) an approach is presented.to
use equilibrium spawning stock biomass and equilibrium yield using a stochastic stock recruitment relationship.
Results are presented in Figures 9.12.1 and 9.13.1 and can be summarized al follows.

SSB levels in 1996 show a decreasing trend with F. At a constant F=0.37, SSB is ex pe

cted to be at the minimum
observed biomass (Bia=220) for this stock with a 5% risk in 2006. This is close to the current biomass (226 kt.)

and also close to the current F {0.41). However, the optimum median yield is also expected to be reached in that
area of F.

It should be noted that the results are very dependent of the form of the recruitment curve that is used. The
Shepherd curve used here has the desirable property of a strong decline in recruitment at low SSB levels,
However, it also shows a strong decline in the right hand side of the stock recruitment curve, which generates an
optimum fishing mortality which may not be realistic.
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Table 9.1.1 North Sea plaice. Nominal landings (tonries) in Sub-area IV as officially reported to ICES, 1985 -1996

Country 1985

1986 1987 1988 1989 1990 - 1991 1992 1993 1994 1995 1396
Belgium gges 7232 8554 11527 10939 13940 14328 12006 10814 7951 7093 5765
Denmark 28236 26332 21597 20259 23481 26474 24356 20891 16452 17056 13358 11776
Faroe Islands ' 43 o
France 1010 751. 1580 1773 2037 1339 508 537 603 438 442 379"
Germany 2197 1809 1794 2566 5341 8747 7926 6818 6895 5607 6329 4753
Netherlands 90950 74447 76612 77724  B4173 78204 67945 51064 48552 50289 - 44263 35419
Norway 23 21 12 21 321 1756 560 836 753 551 674 1242
Sweden .18 16 .7 2 12 169 103 53 7 6 3 4
UK (England & Wales) - 11335  12428° 14891 17613 20413 18810 18267 21049 20586 17806 . 15801 13541
UK (Scotland) o 4577 4B66 - . 5747 6884 561 6822 8572 10228 © 10542 9943 8594 7451
Total reported 148311 127902 130794 138412 152408 156261 143565 123482 115204 109737 96557 80330
Unallocated landings 11527 37445 22876 16083 17410 21 4439 1708 = 1909 655 - 1799 2926
Landings as used by WG 159838 165347 153670 154475 169818 156240 148004 125190 117113 110392 98356 83256
TAC 200000 180000 150000 175000 185000 180000 - 175000 175000 165000 115000 77000

175000

81000 (revision)

elacfmiwgnsskosit-2-all.xls



Table 9.2.1 North Sea plaice
Matural mortality and proportion mature.

lage M . maturity

1 0.1 0.0
2 L0 0.5
3 0 0.5
4 0.1 1.0
5 0.1 1.0
6 0.1 1.0
7 0.1 i.0
8 0.1 1.0
9 01| 1.0
10 01 1.0
11 01| 1.0
12 0.1 1.0
13 0.1 1.0
14 01| 1.0
15+ 01| 1.0
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Table 9.2.2 Input to the XSA assessment - catch In numbers

fun title ; Plaice in IV (run; XSAMAPD2/X02)

At 10-0et-97 12:24:28

Table 1 Catch numbers at age Numbers*10™-3

YEAR 1957
AGE

4444_
B WN OO0 SHgha @A
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&
(%]

+ap 1005
0 TOTALNUM 185396
TONSLAND 70863
SOPCOF % 111

wEAR 1ne7
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41383
22083
18175
8004
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] OiES

10 3045

il 2033

12 968

13 1303

14 83

T 4gp 3043
0 TOTALNUM 254721
TONSLAND 108819
SOPCOF % 102
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YEAR 1977
AGE

56969
43289
66013
83705
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[ L, T S S

oz E
4081
10 1927

it 1301

12 1357

13 489

14 2200

+gp 1827

0 TOTALNUM 288524

TONSLAND 119188
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YEAR 1987
AGE

85123
115851
111239

8475R

34728

11452
434
2154

10 1743

1t 1033

12 663

13 529

14 206

+ge 1214
0 TOTALNUM 435224
TONSLAND 163670
SOPCCF % 98

1

W N DR R E N

e\acimiwgnssk98y-9-all.xls

3220

1958

180523
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]
16558
30427
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B40B

6596
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3871
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121651
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1978

1318
58031
118863
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47388
39932
24228
4181
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2333
1849
1113
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707
2579
EB4TR
145347
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£000G
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26059
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230296
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1981

253
100927
122296
57604
35745
12414
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4874
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830
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1308
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1831

1416
42027
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113986
72475
78494
18113

5509
3287
2585
1039
670
386
asz2
1208
420069
145004

926

2233
38528
62159
52908
23043
16968
14380
10903

4R5RE

3467
2841
2538
1553
158
' 3661
253426
122843
103

1982

3334
47776
208007
89544
28655
16726
75B%

EATD
S TG

4482
3708
1134
712
575
519
2007
401236
154547

i
1982

3186
41447
81827
70534
71836
33eas
30834

7253

3450

2497

1786
1006
624
629
1R4R
352102
125150
28

L3
<
P

3396
232220
167118

102

268
31733
59093
73085
42255
13817

8885

9848
80RA

13029
1660
1995
1516
1356
3603

270032
130429
1056

1983

1214
118695
115034

99076
29359
129086

8216

Adnn
2153

3013
2947
2144
1212
581
344
1052
400893
144038

S5

1993

a170
49674
23111
70939
51080
28811
18800
12710
4128
2235
1588
1173
B&1
ealv]
1321
335826

117113

1964

¢
14708
40486
64735
§7408
370891
15819
- 6595
3880
ara4
3066
18G5
1518
1300
5293
257708
110540
11

1974

2223
23120
55548
42125
41075
19666

8005

6321

£B&8

3831
G718

1634

1688

1242

3369

225631
112540
104

1984

108
63252
274209
53549
37488
13681

6465 °

5544
2720
2088
1307
1143
455
a0
1262
463541
156147

an
S6

1894

1288
41773
85773
77935
39615
21353
15850

8690

B155

2745

1134

820
768
458
1022
313380
3iG3se

89

1965

1}
8858
42202
53188

43674

3031 -

18361
8554
423
4015
2807
2221
1745
1334
5461

227788

97143

101

agi
28124
61623
31262
25419
21188
11373
5923
4108
3337
1741
7935
1080
1424
4178
210794
108536
106

1985

121
73552
144318
185203
32520
15544
8871t

ancn
oGS0

2698
1543
1030
1070
T2
371
1057
470273
159838

28
1995

63981
33499
76526
76168
abeaz
18247
10668

§054

2688

2174

1321
631
arn
396
937

272243
58356

100

1986

Adaa
GG

65008
514B8
38667
27370
16500
10784

6467
3336
1843
EJDE
1824
1032
4541
233357
101834
102

2820
33843
77649
96398
13779

9504

4120

6331

2047

2020

it

911

4478

aes

2644

265203
113670
103

1986

1674
67128
183717
93801
B4479
24042
9299
4420
2733
2026
1178
1084
806
628
1228
458317
165347

35
1996

960
384E9
589672
44366
33054
15457

44gan
11885

5557
3376
2015
1757
876
520
431
1610
220023
33256

99




Table 0.2.2 (cont'd) Input to the XSA assessment - catch weight at age (kg)

Table 2 Catch weights at age (kg) _ ’ )
YEAR 1957 1958 1859 1960 1961 1962 1963 | 1964 1065 1966

AGE
1
2 .0 o) -0 1} a [V ¢} 0 [} 0
3 o963 0.188 0.218 £33 0191 a.211 0.253 0.25 0.242 0.232
4 0.20% 0.221 0.246 0.236 0.233 0.248 0.286 0.273 0.282 0.27
5 0.258 0.258 0.293 0.288 0.302 0.3 0.319 0.312 0.321 0.348
& 0.353 0,337 0.362 0.388 0412 0.4 0.399 0.388 0.335 0.436
7 0.456 0.453 Q473 0.485 0.508 0.541 0.533 0.487 0.471 0.454
B 0.533 0.513 0592 0.601 0.604 .57 0.624 0.628 0.539 0.559
2] 0.589 0.615 0.623 0.683 0.671 0.692 0.667 0.7 0.663 0.624
10 0.396 0.665 075 0.724 o.a12 0.777 0.715 0.737 0.726 0.69
1 0.821 0.802 0.791 0.874 0.87 0.959 0.36 - 0.841 0.615 0.813"
i2 .. 0.857 0.892 0.918 0.859 0.942 0.885 0.8z - 0.89 0792 0858
13 -1.048 1.045 1,009 1.162 1.033 1.1 1.033 0.954 0.857 0.843
4 1233 1.134 i.i8 i.232 1224 i.187 1.004 JRtE:x:] 0.974 G543
+gp 1.141 1.37 1.267 1.38 1.239 1.41 1.182 1.098 0.878 1.018
0 SOPCOFAC 1.487 1.563 1.563 1.572 1.553 1.64 1.276 1.204 1121 1.08
1.1105 1.0634 1.0217 1.0067 1.0156 09665 ©  1.0183 1.0075 1.0057 1.0182
YEAR
1967 1968 1969 1970 1971 1972 1973 1974 1975 1978
AGE
i
2 o} Q 0217 0.315 0256 0246 . 0.272 0.285 0249 0.265
3 0.232 G.267 0.294 0.286 0.918 0.258 0.316 0.311 0.3 0.285
4 0.279 0.208 0.3 0.318 0856 0352 ¢ 0.344 0.354 0.33 0.338
5 0322 0.331 0.333 0.356 0403 - 0428 0.405 0.405 042 0,375
] 0.425 0.366 0,358 0.419 0.448 0.493 0.488 0.476 0.485 0.513
7 0.547 0.517 o412 0.443 . 0514 0.541 . 0.539 0.554 0.587 0.584
8 0.597 05D 0.573 0489 . 0542 D.508 0.605 0.609 0.636 0.641
g 0.662 0.596 0.655 0.672 0.607 0.646 - . h627 . 0.693 0.703 0.705
10 0.738 0.6R8 0.658 0.744 0699 0674 0877 0,707 0.783 02741
11 0.837 .75 0.684 0.762 0.724 0785  0.729 0.779 0.853 0.813.
2 R 0.B17 (18-} ] 0.78 0518 0.841 0.978 0.845 0.854 0.851
13 0902 0939 0.838 0.892 0.548 0.801 0.907 0.971 0,943 0.528
14 0.95 0.836 1.022 05841 . Q522 Q.9 0.942 1.002 ‘0,953 1.019

+gp 1.032 Q.873 0.863 1.021 1.004 0564 ° 0983 1.04 1.138 1.009
0 SOPCOFAC - 1214 1.2 11479 1.128 1.133 ‘1182 1.079 1.224 1.264 1.158
1 1.0188  1.02% 1.0582  0.9744  1.03 1.0283 1.0508  1.0369 1.0624  1.0254

YEAR

197 1978 1878 1980 1981 1982 1983 1984 1985 1986
AGE- :
1
2 0.254 0.244 0.236 0.238 02370 0278 - 02 0.233 0.247 0.221
3 0.323 0.315 0.311 0.286 0.274 - 0262, 025 0.263 0.264 0.268
4 - 0353 0.3689 0343 0.344 0.329 0.311 0.3 0.283 029 0.304
5 . 038 0.397 0.338 0.401 0.418 0.424 0.383 0.375 0.337 0.347
6 o418 0.438 0.429 0.473 0.505 0514 0.515 0.491 0.462 0.425 -
7 0.556 0.491 0.474 0.545 0.558 0.608 0.604 0.613 0.577 0.488
8 0.847 0.608 0.55 0.588 n.604 0.664 0.677 n.884 0673 0.875
9 0721 - 0687 0.675 0.662 0.642 0.712 0771 0.725 0.729 0.751
i 715 0.776 0788 0.772 0725 0738 0815 0.837 0.804 0.853
1 o791 078 0.871 0.931 0.868 0.84 0.893 0.818 0.9 0.521
12 0898 0.886 0.818 0.943 0.95 0.983 0.913 0.881 1.001 0.948 -
13 097 0.983 0.894 0.848 0.931 1.045 0.934 1.026 0.95 1.063
14 0855 1.039 1.083 1018 0.233 1174 1.24 1112 1.071 1.078
gp 1.083 0.933 1.044 1.308 1.179 097 1.209 1.25 1.139 1.074
0 SOPCOFAC 1,168 1.004 1118 1248 1,236 1177 1167 1.214 1.21% 11t
- 10016 09643 09983 1.0136  1.0175 10082 09938 09844 09799 09677
YEAR
1987 1988 1989 1930 19 1992 1993 1984 1995 1996 -
AGE
1
2 0,221 0.221 0.236 0.271 0.227 0.249 0.233 n.272 0.24
3 0.248 0.254 0.28 0.285 0.286 0.273 0.263 0.277 0.279
4 0.3 0.278 0.309 0.298 0.295 0.29 0287 0.302 031
8 0.351 0.352 0.332 0.318 0.307 0.327 0.339 0.341 0.361
6 0:402 0453 0.382 0.368 0.367 L] 0.392 0.403 0,497
7 0.504 0.512 0.533 0.448 0.456 0.424 0.44 045 0.489
8 0,583 0.608 0.603 0.596 0.528 0.519 0.496 0.517 0.5M
9 0.728 0.699 0.67 0.697 0.664 0.618 0.591 0.588 0.57
16 0.828 0.813 0.782 0.752 0.738 0.693 0.696 0.703 0.689
18 0.826 0.936 0.819 0.817 0.322 0.755 6732 0.819 0.806
12 D998 0.964 0.823 1.025 0.902 0.771 0.856 0.775 0.837
13 1015 1.041 0.852 1.077 097 0.873 0.87 0.822 0.846
14 1.045 1.137 1.157 1.0968 £.979 0.A25 n.a 0,867 o811
+gp 1127 1118 1.084 0.868 0.944 0.87 0.787 0.872 0.779
& SOPGOFAC ii5 1.038 5.854 1.075 i.004 1.036 na7e 1.036 0.823

09875 0.9848 0.9854 0.8827 0.96544 0.9827 09791 09958 0.8577 0.985

evacimiwgnsska8\t-9-all.xis



Table 9.2.2 {cont'd) Input to the XSA assessment - stock weight at age (kg)

Table 3 Stock weights at age {kg)

" YEAR 1957 1958 1959 1960 1961 1962 1953 1064 1965 1066
AGE
1 0.141 0141 0.141 0.141 0.141 0.141 0.141 0.141 0141 0141
2 0.2 0.2 0146 . 019 0126 0.187 0.2 0.2 0.2 0.2
3 0.268 0197 0194 0208 0,202 0.258 0.232 0.228 0.245 0.243
4 0.238 0.225 0.24 0.24 0.254 °  0.306 0.29 0.276 0.274 0.301
5 0.325 0.303 0.329 0.364 0,337 0.424 0.378 0.373 0333 . 0403
] 0.485 0.442 0.47 0.469 0.483 .. 0573 0.54 0.477 C 043 . 0455
7 0.719 0577 085 - 0.633 0.579 . 0.684 0.663 0.645 0516 - 0503
8 0.682 0.778 0.686 - 0726 0.691 0.806 0.788 0.673 0.601 0.565
9 0.844 0.793 0.908 0.845 D779 . 0873 0.882 0.845 0.722 a.581
10 0.018 0,045 ngo? nalg 0011 1 13238 0.951 0973 - 0578 0.848
1 1.137 1.081 0901 - 0975 0847 @ 1074 1.097 0.999 6.7¢ 0.949
12 1.182 0.785 1.138 1.126 1079 124 1.261 1.255 0.843 0.704
13 1.385 1.042 .41 1.148 1184 ) 1141 1,246 1.201 1.072 1.052
14 1.48 1.615 0.945 1.373 1186 - .. 1.8 1.403 1.82 0721 1.056
+gp 1.585 2.159 1.34 1.522 1.424 1.619 1.678 1.46 1.234 1.216
YEAR 1967 1968 1969 1870 1971 1972 1973 14974 1875 1976
AGE _
i 0.i41 0.141 o175 - 0,175 0175 0475 0.i75 07 07 0.17
2 0.203 0.2 0.203 . 025 0.248 0.274 0.264 0.234 0275 . Q217
3 0.246 0.265 0.258 0.261 0.305 0.321 0,322 0.304 0.204 0.281
4 0.281 0.301 -0.297 0.311 0.363 0.401 0.38 0.375 M7 . 0332
5 0442 0.344 0.344 0.369 0413 0473 0.468 0.437 0.483 0.484
B 0.528 0.532 0.39 -0.41 0.489 0.534 0.521 0524 0544 0.55
7 0.585 0.592 0565. - 0.468 p.5t2 0579 0.566 - Q.57 0.61 0.593
8 0.65 0.362 0.621 0,636 0.583 0.606 0.583 0.62% 0.668 0.658
9 0,703 0667 0.679 0.732 0698 ' 0655 D.617 0.652 0.704 0.694
10 0.833 0.746 0.635 0.747 0.707 0.750 0.69 0.59 0.762 0.743
1 0.907 0.791 0772 . 0.771 0.817 0.815 0.926 0.774 0.83 0.784
12 1.007 0.919 0.741 0.898 0.847 0.869 0.899 0.932 0.886 0.875
13 0.898 0:81 0.995 0.839 0.941 0.849 0.961 1.017 0.874 0.972
14 0.976 0.938 0,807 - 1.155 0,935 ° 0971 0977 0962 = 1.07 1.158
“+gp izzi 147 1078 1,178 i.102 1.237 4.998 i.113 .27 1.107
YEAR 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
AGE
1 0.16 0.15 0.15 0.15 . 0.15 0.15 0.15 015 015 - 015
2 0.25 0.242 0.243 0220. - 025 0.242 0.211 0.203 0.208 0.195
3 0.309 0336  0.303 0.307 0.282 0.265 0.248 0242 0243  0.253
4 0.364 0.367 - 0.363 0.372 0.378 0.381 0.329 0.338 031 °  0.336
5 0,405 0.411 0414 n444 0473 0.49 0.494 0.464 0.452 0.44
6 0.551 0467 0458 0524 = 0536 . 0.589 0.558 0.571 0536 0533
7 0.627 0.547 0.543 0.582 057 0.631 0.624 0.649 0.635 0.692
) (.65 0.53 G.657 5.651 0.524 0.678 o712 0.692 . 0.656 0.779
9 0.667 0704 . 0764 0778 0.707 0.726 0.754 0.737 0.764 0.828
10 0.759 0.773 0.826 1.025° - 0.849 | 0.828 0.791 0.398 0.869 0.971
1A 0.818 0:.848 0894 - 0.947 091 0.981 0.824 0.932 0.955 0.953
12 0.909 0.939 © 0.88 0.838 0.866°  1.068 1.011 1.042 - 0908 1.107 .
13 0.838 0959 1127 1.209 1114 . 1182 113 1.235 1.068 1.15%
14 1.055 1024 1,041 1.194 1.218 . . 0.897 1,257 1.127 1.108 1.126
+gp P16 iiis 1.255 1.34 1.324 1187 1,424 1.235 1.308 1.354

Table 3 Stock weights at age (kg) ‘ o '
YEAR 1967 1988 1989 1990 1901 | 1992 1993 1994 1895 1896

AGE
1 0.15 0.15 015 045 . 0131 0431 0131 0431 0124 . - 0.124
2 0184 0212 0215 | 0245 0208 0262 0257  0.222 . 0.245  0.245
3 0265 0238 0248 - 0272 0268 0.267 0284 0240 0288 0.g82
4 033 0315 0282 0282 0276 . 0301 0302 0301 0312 0.33
5 0401 0426 0362 0343 0342 0318 0.33 0.36  0.399 0.39
6 0503 0467 0484 © D422 - 0401 0403 0391 0404 0448 0462
7 0578 0547 0553 0555 0463 - 05 049 0462 0509 = 0488
8 0711 0844 0616 ~ 0647 0633 0573 0587 0533 . 0584 0554
o 0747 0708 0759  0F01 0652 @ 0683 0633 0653 0678 0.68
10 0817 0897 0,837 0.76 . 0.744 073 0723 0702 0789 - 0791
11 1008 0937 0791 1017 . 0.824 - 0803 0764 D864  0.669 - 0795
12 1018  1.009 0988 . 1.144 = 096 0852 0914  0.879 082 0845
13 1019 1085 1.215 .. 0996 0951 (058  O.798 0933 082 6725
14 1214 1135 0892  1.046°- 0825 0774 0822 0701 . 08 0763

+op 1114 0872 0857 1088  0.891 1016 0889 0828 111 0896

elacimiwgnsskag\t-9-all.xls
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Table 2.4.1 Settings for 1997 assessment compared to 1996 assessment

year of assessment 1996 1997
years ages alpha-beta years ages alpha-beta
Ftaets NL BT 89-95 2-14 0-1 NL BT cpus  B9-96 2-14 -1
' UK BT cpue B87-86 214 01
UR Beifie 85-55 2-i4 G-1 0.68-0.75
BTS-ISIS 86-85 1-10 0.66-0.75 |BTS-ISIS 87-96 1-10
SNS 86-95 1-3 0.66-0.75 |SNS 87-96 1-3 0.66-0.75
First tuning year 1986 1387
Last datayear 1995 1096
Time series weights [taper Inn taper 1
‘Catchability dependent on stack size for age < 4 4
Shrinkage to population maan lor ages < 4 4
Catchability independent of age for ages >= 10 10
Survivor estimates shrunk towards mean F' 5 years / 5 agas Syears/ 5 ages
s.e, of the means towards which estimates are shrunk 5 5
Minimum standard error for pop. Estimates 0.3 0.3
Prior weighting nione nons

edacfmiwgnsska8y-8-all.xls
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Table 9.4.2

Lowestoft VPA Version 3.1

10-0ct-97

11:35;:4

7

Extended Survivors Analysis -

Plaice in IV (run: XSAMAPOZ/X0Z) .

CPUE data from file fusers/fish/ifad/ifapwork/wgnssk/ple_nsea/FLEET.X0Z

FLTO4: UK BT cpue (E,
FLT11: BTS-ISIS Neth,

FLT12: Neth Commerci, 1989,

FLT13: TRIDENS SNS S,

year,

, 1996,
, 1996,

1996,

7, 1996,

age , age

2, 14,
1, 10,
2, 14,
1 3

T F “F

Tapered time weighting not applied

Batchability analysis H

Catcheb

ility Aarmands
11ty epeng an

i+

Regression type =
Minimum of .
Survivor estimates shrunk to the populat'lnn mean for ages < 4

Catchahility indenendent of age for ages =

T 11
TSI R

on

gtock

eize for ansg <

, Last, First, Last, Alpha, Beta

.000, 1.000
660, 750
.000, . 1.000
660,  .750

Fl=

5 po1nts used for regression

10

Survivor estimates shrunk towards the mean F

of the final

S.E. of the mean to which the estimates are shrunk = .500
Minimum standard error for population
estimates derived from each fleet = -300
Prior ueighting not applied
Tuning had not converged after 30 iterations
Total absolute residual between iterations
£2 and 30 = .00238
Final vear F values
Age 1, 2, 3, 4, 5, &, 7, 8,
Iteration 49 L0033, 1126, 3757, 5199, 4983, .5200, .6554, .4527,
Iteration 50, ,0033, .1126, .3725, .5196, .4982, .5199, .6552, L4525,
Age 11, 12, 13, 14
Iteration 49 24631, 2451, 2370, .2921
Iteration 50, .242%9, .2449, .2368, 2918

5 years or the

5 oldest ages.-

A
feled
N2

9:

.3027,
.3026,

10
.2856
.2855



Table £.4.2 continued
Regression weights
, 1.000, 1.000, %.000, 1.000, 1.000, 1,000, 1.000, 1.006G, 1.000, 1.000
Fighing martalities
Age, 1987, 198B, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996
1, .000, .000, .003, .004, .004, .0OB, .011, .005,7 .017, .003 -
2, .081, .033, .0%9, .094, .131, .12B, .147, .175, .148, .13
3, .389, .323, .2%6, .z70, .328, .350, .414, .413, 490, 376
4, .6TF, .412, .4%2, .500, .523, .483, .534, .644, .598, .520
5, .690, .608, .512, .66F, .642,  .650, .638,  .5T4, .616, .498
6, .542, .558, 471, 471, .720, .621, .545, .532, .5&7, .520
7, .49B, 485, .423, .344, 487, .608, .4%4, .5535, .450, .6L5
8, .323, .409, .373, .278, .351, .379, .483, .418, .303, .433
9, .267, .366, .248, .281, .305, .345, .343, .404, .262, .303
10, .309, .305, .%03, .190, .285, .358, .349, .358, .216, .285
11, .245, .241, .246, 195, .228, .292, .31, .267, .260, .243
12, .243, .324, .228, .177, .234, .321, .283, .2B5, .208, .245
13, .180, .283, .226, .157, .191, .6, .442, .270, .179, .237
14, .24, .23%, .243, .160, .214, .462, .228, .397, .195, .292
%SA population numbers (Thousands)
AGE o
YEAR , 1, 2, 3, 4, 5, &, 7,
1987 , 5.49E+05, 1.15E+06, 3.78E+05, 2.38E+05, 1.37E+05, B.72E+04, 3.07E+04, 1.65E+04, 9.65E+03, 6.89E+03,
1988 , 5.75E+05, 4.9Fe+05, 9.55E+05, 2.32e+05, 1.09E+05, 6.20E+04, 4.59E+04, 1.69E+04, 1.0BE+04, 6.69E+03,
1089 | 4 13E+05, 5 20E+05, 4 35E+05, A 2AE+05, 1.3QF+05 5 39F+04, R 22E+04, 2.5AE+04, 1.01E+04, A _ROE+DZ,
1990 , 3.98E+05, 3.72E+05, 4,26E+05, 2.93E+03, 3.46E+05, 7.53E+04, 3.05E+04, 1.91E+04, 1.59E+04, 7.15E+03,
19 , 4.02E+05, 3.59E+05, 3,07E+05, 2.94E+05, 1.61E+05, 1.61E+05, 4.26E+04, 1.95E+04, 1.31E+04, 1.09E+04,
1992 , 4,24E+05, 3,63E+05, 2.85E+05, 2.00E+05, 1.5BE+03, 7.66E+04, 7.08E+04, 2.41E+04, 1.24E+04, B,72E+03,
1993 , 3.05E+05, 3.B1E+05, 2.89E+05; 1.80E+0%, 1.T4E+05, 7.46E+04, 3.73E+04, 3.49E+04, 1.49E+04, 7.9BE+03,
1994 ,  2.B5E+D5, 2.73E+05, 2.97E+05, 1.73E+05, 9.54E+04, 5.44E+04, 3.91E+04, 2.06E+04, 1.95E+04, 9.6DE+03,
1995 , 4. 27E+05, 2.57E+05, 2.08E+05, 1.78E+05, B.20E+D4, 4.B6E+04, 2.90E+04, 2.03E+04, 1.23E+04, 1.17E+D4,
1996 3.10E+05, 3.BOE+05, 2.00E+05, 1.15E+05, B_BAE+04, -4.D1E+04, 2_60F+04, 1.61E+04 . 1.36E+04, B.53E+03,
. Estimated population abundance at 1st Jan 1997
P .00E+0Q, 2.79E+05, 3.07E+05, 1.25E+05, 6.20E+04, 4.87E+04, 2.16E+04, 1.22E+04, 9.24E+03, 9.09E+03,

Taper weighted geometric mean of the VPA populations:

' 4. 19E+05, 3.74E+05, 3.07E+05; 2.04E+05, 1.22E+05, 6.90E+04, 4.17E+0D4, 2.67E+04, 1.80E+04, 1.25E+04,

, .3802,
YEAR , 1,
1987 ,  5.00E+03,
1988 | 4 58E40%,
1989 ,  4.46E+03,
1990 ,  4.54E+03,
1991 ,  5.35E+03,
1992 ,  7.40E+03,
1993 ,  5.51E+03,
1994 ,  5.09E+03,
1995 - 6.07E+03,
1996 ,  8.56E+03,

3957,

3.23E+03,
T RAELOT

= p=LUH A A

3.25E+03,
3.16E+03,
3.38E+03,
3.86E+03,

:5.0GE+03,

3.4BE+03,
3536403,
4. 24E+03,

.3955,

AGE
12,

hhhhhhhhh

2.32E+03,
2.35E+03,
2.39E+03,
2.42E+03,
2.53E403,
3.41E403,
2.37E+03,
2.59E+03,

L4078,

13

1.62E+03,

2 EEC.NX

Sl IoTwS,

1.60E+03,
1.67E+03,
1.81E+03,
1.79E+03,

1.60E403, -

1.47E+03,
2.35E403,
1.79E+03,

il atione
opulations

Y -
s =

4284, L4418, . 4392, 4511,

14

Estimated poputation abundance at 1st Jan 1997
. 5.80E+03, &.0BE+03, 3.01E+03, 1.85E+03,
Taper weighted geometric mean of the VPA populations:
. B.67E+03, 6.04E+03, 4.17e+03, 2.94E+03,
Standard error of the weighted Log(VPA populations) :
' 5571, 5663,

L5705, .5856,

390

4826,

.5235,



Log catchability residuals.

Fleet : FLTO4: UK BT cpue (C

Age , 1987, 1588, 1989, 1990, 1991, 1992,
1, No data for this fleet at this age
2, -8.88, 7.39, 8.86, 7.26, 2.7k, -5.13,
3, .69, .78, -1.43, -.89, -1.32, .48,
4, .8, 1B, -19, -.B&. -.70, -.31,
5, .20, .34, -.18, .00, -.38, -.18,
&, .26, .15, .10, -.4T, .07, -.15,
7, -.22, .42, .07, -.13, -.37, .15,
&, -.09, -.22, .51, -.16, ~-.13, -.23,
9, -.05, .00, -.19, .26, -.34, -.05,"
0, .11, -.23, .25, -.31, .08, .05,
1M, -.13, .03, .21, -.25, -.23, .21,
12, -.20, .34, .29, -.45, .02, -.22,
13, .07, -.01, .03, -.19, -.22, .29,
%, .22, .18, .52, -.04, .08, .82,

1993,

1.74,
.51,
visfy

-.07,

-1,

- .50,
.25,
.03,
.08,
.35,
.07,
.18,

10

w17y

1994,

-7.55,

.60,
22

i,

.15,
- .03,
-.09,
-.27,
.22,
.10,
-3,
.10,
2,
o d

wiiy

1995,

-5.63,

.89,
R1:

eF iy

- .06,
.07,

A
1A,

-.10,
-.15,
-.12,

.28,
1,

-.06,
15 )

iy

Mean lag catchabitity and standard error of ages With catchability

independent of year class strength

Age I 4' 5' 6' 7.
Mean Log g, -B.6705, -8.0841, -7.B4¥i, -7.8018,
S.E{Log q, 4177, .-c0&7, .2051, 3217,

Age , 14
A - v
medn Loy 4, Tfa 2D,
S.E{Log a).; 4855,
Regression ststistics :

Ages with q dependent on year class strength

and constant w.r.t. time

[
-7.7803,

2880,

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

2, -B8.23, -1.638, 15.55, .00, 10,

7.09,

-12.61,

3,

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

Age, Slope ,

00~ O T g

10,
1,
12,
13,
14,

1.59,

1.54,
1.17,
1.05,
1.04,
.65,
.95,
.66,
.62,
.74,
2.44,

-.852,

-1.150,
-.B51,
-.277,
-.092,

aa1
miiy

2.8,
74,
1.639,
966,
L5680,
-1.008,

B.28,

6.70,
7.46,
7.67,
7.70,

2 IC
Vet

B8.43,
7.81,
8.01,
7.89,
7.72,
7.24,

.21,

.37,
.77,
.76,
.43,

ED
» i,

.80,
.60,
.74,
44,
46,
,06,

10,

t-value , Intercept, RSquare, No Pts,

10,
10,
10,
10,
10,
10,
10,
10,
10,
10,
10,

.53,

.63,
24,
.23,
.35,

24
T

A1,
A7,
A4,
17,
A7,
.75,

sl
=]
firg

-9.93,

Mean @

-8.67,
-8.08,
-7.85,
-7.80,

-7 T
Fafa,

-7.86,
-7.74,
-7.68,
-7.69,
-7.67,
-7.39,

1996

210

-.30
10

- i

12
.11
.50
44
.28
-.0

.25

:543
~55
&7

11,
-7.7435,
.2357,

12,
-7.7435,
.2782,

13
-7.7435,
.2407,



comtinued
Fleet : TLT11: BTS-I5IS Neth
Age , 1987, 1988, 1980, 1990, 1991, 1992, 1993, 1994, 1995, 1996
1., -.34, .40, 4B, .44, -1, -19, -.16, D7, .04, 26
2, -1, -.22, .24, -.03, .03, ~-.02, .14, -.07, -.20, .23
3, -.20, .06, -.02, .11, -.07, -.23, .17, .05, -.09, .23
4, -.09, -.59, .50, .43, .41, -.5%, -.18, .29, -.28, .02
5, -.%22, -.02, .6%, .08, .1, .13, -.58, -.29, -.03, .21
&, -.08, -.46, .04, ~-.30, .52, .73, .07, -.53, -.08, .08
7. -2, 03, .04, -.37, .12, .59, .14, .38, .10, -.90
8, -.42, -.70, ~-.50, ~-.3&, -.81, .02, -.09, 1.44, 1.20, .00
g, 06, .36, -.32, -.74, -.38, -.97, 04, .70, .83, 34
10, .61, .65, .B&, ~-.24, -.03, -.61, ~-.16, -1.05, -.48, .45
11 , No data for this fleet at this age ’
12 , Mo data for this fleet at this age
13 , No data for this fleet at this age
14 , Mo data for this fleet at this age
Mean log catchability and standard errar of ages with catchability
independent of year class strength and constant w.r.t. time
. Age , 4 5, 6, A 8, 9,
Mean Log q, -9.4915, -9.9707, -10.4088, -10.9112, -10.7195, -11.3127,
$.E{Log q), .3960, - .3355, .3955, 4087, . 7410, 5939,
Regression statistics :
Ages with g dependent on year class strength
Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q
1, .a2, 387,  BL44, .37, 10, .33,  -7.47,
2, .60, 2.899, 9.82, .87, 10, A7, -T.T6,
3, 55, 2.884, -10.13, .50, 13, .16, -8.77,
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 @
4, .70, 1.585, 10.35, .78, 10, ;26, -9.49,
s, .85, 627, 10.24, 57, 16, 30, -9.97,
6, .68, 1.442, . 10.64, .72, 10, .25, -10.41,
7, 49, 3.268, 10.71, .83, 10, 14, -10.9,
B, .81, -2i5, 10.57, L4, i0, 83, -10.72,
2, .73, .383, 10.81, .20, 10, 46, -11.31,
10, -.99, -2.370, 7.52, 5, 10, .51, ~10.54,

i
vl
[

0 .
-10.5434,
6270,



Fleet : FLT12: Neth Commerci -
Age , 1987, 1988, 1989, 190, 191, 1992, 15%3, 1%L, 15%3, 1996
1, No data for this fleet at this ape :
2, 99.99, 99.99, .23, -.33, .13, -.12, -.0%, .32, -.07, -.0°7
3, 99.99, 99.99, .13, -.08, -.08, .02, .00, -.05, .23, -.18
4, 99.99, 9900, L&, -.05, .08, -.13, -.09, .08, -.02, .01
5, 99.99, 99.99, -.08, .30, .18, .04, ~-.04, -.,19, -.08, -.13
6, 99.99, 99.99, 12, .03, .45, .09, -.10, -,18, -.25, -.15
7, 55.99, 99.99, .11, -.21, .18, .02, .08, 03, -.29,  .G7
B, 99.99, 99.99., .09, -.07. .07, 07, 05, .26, -.39, -.09
9, 99.99, 99.99, .15, -.07, .15, .05, -.18, .16, -.16, -u12
10 , 99.99, 99.99 .37, .08, ~-.02, 05, .01, .08, -.42, .01
11, 99.99, 99.99, .04, -.1B, -.16, -.40, ~-.37, -.38, -.75, -.4b
12 , 99.99, 99.99, -.25, -.21, -.54, .09, -.68, -.73, -1.01," -.96
13 , 99.9%, 99,99, -.03, -.44, ~-.82, ~-.46, ~-.55, -1.15, -1.37, -1.36
14 , 99.99, 99,99, -.42, -.57, -.45, -.33, -1.16, -1.16, -1.90, -.94
Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time
Age , 4, 5, &, 7, 8, 9,
Mean Lug §, -5.7020, -5.7135, -5.84%G, -5.%618, -6.385%, . -56.4332,
S.E¢Log ), 0917, ,1638, 2261, 1631, 1912, 1487,
Age , 14
Mean Log q, -5,8381,
5.E{Log q}, 1.0682,

Regression statistics :

Ages with q dependent on year class strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log g
2, 1.49, -1.240, 3.83, .52, 8, .25, -6.77,
3, 1.15, -.796, 4.94, .83, 8, 14, -5.93,

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

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, :Mean Q
b4, 92, 1.357, 6.23, .98, 8, W8, -5.7D,
5, _Th, 5.112, 7.18, 99, - 8, 06, <571,
6, .69, 3.993, 7.49, .96, 8, .09, -5.85,
7, .86, .802, 6.60, .85, 8, A4, -5.96,
a, 82, . 703, 7.05, .7, 8, 16, -6.39,
e, 1.03, -.079, 6.56, .62, B, 16, -B.83,
10, 7.99, -3.009, -8.84, .03, g, 1.18, -6.84,
11, 2.61, -1.841, 4,78, .18, 8, .53, -7.17,
12, 4.30, -.787, 4.60, .01, 8, 1.7, 737,
13, -1.51,  -1.17%, 8.17, .04, 8, .72, -7.81,
14, -1.16, -1.384, 7.19, .06, 8, .58, -7.70,

393

10,
& DA
-0.03G%,

L2159,

1,
s nIAL
-0.0340%,

L4265,

12,
s awma
-@.0301,

6923,

13
s mmna
-0.83081,

.9600,



Table 9.4.2 continued

Fleet z FLTT3: TRIDENS SNS S
987, VBB, 198%, 1990, 1991
=23, -7, 1B, - .24, 7
-.18, .04, .05, -.14, .22, .36, .06, -.08, -.43,
-.29, .04, .13, 07, .01, .31, -.13, -.22, -.24,
ita for this fleet at this age :

No data for this fleet at this age.

No data for this fleet at this age’

No data for this fleet at this age
; No data for this fleet at this age

No data for this fleet at this age

No data for this fieet at this age

Mo data for this fleet at this age
for this fleet at this age
No data for this fleet at this age,
No data for this fleet at this age

Age 1992, 19
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]
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Regression statistics :
Ages with q dependent on year class strength

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

M, 1.1, -.277. 1.00, 32, 10, 36, -2.49,
2, 72, 1477, 6.16, .78, 10, .24, -3.56,
3, 54,  2.666, B.52, .B1, 10, 23, -4.9h,

Terminal year survivor and F summaries :
Age 1 Catchability dependent on age and year class strength

Year class = 1999

Fleet, Estimated, Int, Ext, var, N, Scaled, Estimated
. Survivors, s.e, s.e, Ratio, , Weights, . F
FLTO4: UX BT cpue {C, 1., .000, .0ao, .00, 0, .000, .000
FLT11: BTS-181S5 Neth, 361949., 343, .0oo, . -,08, 1, .332, .003
FLT12: Neth Commerci, 1., 000, .00a, Lo, o, 000, .0on
FLT13: TRIDENS SNS §, 278114.,  .386, ~ o .000,. .00, 1, .262, .003 .
P shrinkage mean 374207., P ) .230, -502
F shrinkage mean , 101613., .50,,,. _ . 158, .009
Weighted prediction :
survivors, Int, Ext, . N, Vér, F
at end of year, s.e, s.e, ., Ratig,
279243, , .20, 27, 4, 1.383, .003

394



Table 9.4.2 continued

Age 2

Year class = 1994

UK BT cpue (C,
BTS-1515 Neth,
Neth Commerci,
FLT13: TRIDENS SNS S,

P: shrinkage mean

- F shrinkage mean

Weighted prediction :

survivors, Int,

at end of year, s.e,
307324, , 13,

Age 3

Year class = 1993

Fleet,

FLTO4: UK BT cpue (C,

FLT17:: BTS-ISIS Neth,

FLT12: Neth Commerci

FLT13: TRIDENS SNS S,

P shrinkage mean |,

F shrinkage mean ,

Survivors,
at end of year,
124575,

Int,
s.e,
A1,

Age 4 Catchability

Year class = 1992

F shrinkage mean ,

Weighted prediction :

Survivors, Int,
at end of year, s.e,
51960, , .10,

" Estimated,

Survivors,
378409.,
-355401.,

287906, ,

292884, ,

232683, ,

Ext,
s.e,
.06,

Estimated,

Survivars,
84665.,
129615.,

1N0ANG

IOV .y

115607. ,
204489.,

114645, ,

Ext,
8.8,
.09,

constant w.r.t.

Estimated,

56950.,

EXT,
e e

.05,

Int
s.g,
T.440,
.22h,
.300,
237,

.40

FEFT

50

" rrar

N, Var,
. Ratio,
8, . .497,

Catchability dependent on age and year

Int,
S.a,

997,

.182,

213,

190,
"41I'Jll
'SUIII'I

N, Var,
., Ratio,
12, .839,

int,
S.e,
.604,
LA74,
.181,
1R7

. aurd g

50044

N, Var,
, Ratio,

14,

395

.509,

Ewt

s.e,

.000,
.095,
.000,

.198,

113

class strength

Ext,
s.e,

3,

131,

ne

CadS Ny

.249,

376

Ext,
5.2,
.268,
035,
094,
ns3

a2,

m

320

Catchability dependent on age and year class strength

Yar

Ratio,
.o,
.42,

- .00,
B4,

Var,
Ratin,
T4,

. -f2,

AL
Y

1.31,

time and dependent on age

Var,
Ratio,
.66,
.20,
52,
28,

-~

W Mo
~

-

-

.000,
.324,
.185,

296,

119,

075,

Scaled,
Weights,
011,
309,

ek 4 |
==X

.286,
.098,
.065,

Scaled,
Weights,
079,
.299,

317,

213,

091,

Estimated
F
513

. w383
A7

399
245

402

Estimated
F
453
548

2=
L

.585
.554



Table 9.4.2 continued

Age o

fear class.= ﬁ991

_Estimated,

Fleet, Int, Ext, Var,
o . Survivors,:  s.e, s.e, - Ratio,
FLTD4: UK BT cpue (C, .. 5B9823., .249, 093, - - .37,
FLT11: BTS-ISIS Neth, 50890., .170, 093, .55,
FLT12: Neth Commerei, 44791, , 167, .025, .15,
FLT13: TRIDENS SNS S, 49523.,  .189, 76, .93,
E shrinkana maam TLENOD BN
F ghrinkage mean , 35002, , 50,,,,
Weighted prediction :
survivors, Int, Ext, N; Var, F
at end of year, s.e, s.e, , - -Ratio,
48707, , .0, 05, 17, 519, 498
Age & Catchability constant w.r.t. time and dependent on age

Year class = 1990

EI--; ot 5 rvnsm o
r LI:E'I-' I-ﬂl.llllq\.!:u'
R o Survivors,
FLTQ4: ‘UK BT cpue- (C, 23121.,
FLT11: 'BTS-ISIS-Neth,  22863.,
FLT12: Neth Commerci, 19700.,
FLT13: TRIDENS SNS S, - 26649, ,
F shrinkage mean |, 18240.,
Weighted prediction :
Survivars, Int, Ext,
at end of year, s.e, s.e,
21569., .10, 04,
Age 7 Catchability constant w.
Year class = 1989
Fleet, Estimated,
R Survivors,
FLT04: UK BT cpue (C, 15103.,
FLT11: BTS-ISIS Neth, 8052, ,
FLT12: Neth Commerci, =~ 11521.,
FLT13: TRIDENS SNS S, 14282, ,
F shrinkage méan 16384.=
Weighted pfedictibn :
Survivors, Int, Ext,
at end of year, s.e, s.e,
12220., .10, 07,

'50ltll

N. Var,
., Ratio,
20, .370,

P P up |
sbke LINE QAld W

Int,
s.e,
.186,
.183,
156,
.188,

'50:===

F

-520

PENURPEPN Py

SRE ST

Ext,
s.e,
.089,
146,
065,

.153,

L
A2
<h

-

Var,

Ratio,
. 4B,
.80,
42,
82,

¥

uO\_‘-JO'-

Catchability constant w.r.t. time and dependent on age

N, Scaled, Estimated
, Weights, F.

4, .188, 422
5, .280, 481
4. 323 532
3, .123, 492
086, &2T
Scaled, Estimated
Weights, F
262, 4520
.239, A
.338, .558
087, 439
094, 591
Scaled, Estimated
Weights, F
272, 532
.221, .B77
- .355, 684 .
049, .583
104, .525



¢l

coniinued
Age &
Yzar class = 1988
Fleet,
FLT04; UK BT cpue (C,

FLT:

FLT1Z:
FLT13:

F shrinkage mean

Weighted prediction :

survivors,
at end of year,

9241.,

Age 9
Year class = 1987

Fieet,
FLTO4:
FLT11:
FLT12:
FLT13:

F shrinkage mean

Weighted prediction :

B v T vamoem
LU A ]

at end of year, s.
9093, , |

BTS-1SIS Neth,
Neth Commerci,
TRINENS SHS 8,

Int,
5.8,

.10,

UK BT cpue (C,
BT5-1SIS Neth,
Neth Commerci,
TRIDENS SNS 5,

Estimated,
Survivors,
11488.,
7887.,
TBTS.,
i LT

T1143.,

Ext,
s.8,
05,

Estimated,
Survivors,
9472.,
13247 .,
7835,
?152.,

B136.,

Ewrd
mANy

s.e,
.05,

Int,

s.e,
AT,
91,
.54,
184,

'501111

N,

26,

int,
s_\,
61,
213,
148,

186,

Var,
Ratio,
546,

-50" [

2%,

VUemm

Ratia,
530,

Catchability constant w.r.t. time and dependent on age

Ext, . Var, -~ N,
s.e, Ratio, ,
.100, 57, 7,
119, 62, 8,
.038, s, T,
-ORS 46, 3,

F

453

Catchability constant W.r.t. time and dependent on age

EXT, vVar, N,

s.e, Ratino, ;

.081, .50, 8,

113, 53, 9,

.02, 42, B,

069, a7, 3,
J303

Age 10 Ccatchabitity constant w.r.t. time and dependent on age

Year class = 1986

Fleet,

[]
FLTO4:
FLTi1:
FLT12:
FLT13:

F shrinkage mean ,

Weighted prediction :

survivors,
at end of year,

ey

5804, , .

UK BT cpue (C,
BTS-ISIS Neth,
Neth Commerei,
TRIDENS SNS S,

Int,

s.e,
e

AU,

Estimated,
survivors,
4923, ,
$456.,
5952.,
5855.,

51596.,

Ext,
5.8,

ne .
Rt

Int,
s.e,
2150,
.225,
64,
.185,
'5_01 1y
N, Var,
, Ratio,
zA [ 24
2y Ly == )
B Ty e i
¥

Ext,  Var, N,
s.e, Ratio, .
057, .38, 9,
bh, WS4, 18,
065, 38, 8,
099, - .54, 3,

F

283

‘Scaled,

Weights,

.327,
166,

.385,
033,

.08%,

Scaled,

;. Welahts,

.365,
.140,.
401,
.021,

072,

Scaled,
Weights,
388,
407, -

014,

066,

Estimated
F
379
513

.313
-456

.388

Estimated
F
292
217
344
301

2333

Estimated
F
329

10C
« bl

279
.283

314



o rnw R

Age 1t
Year ¢

......

FLTO4:
FLT11:
CFLT12:
FLT13:

Catchability constant w.r.t. time and age (fixed at the value far age) 10

tass = 1985

" Estimated,
Survivors,

UK BT cpue (C,
-BTS-1S18 Neth,
Neth Commerci,
TRIDENS SNS S,

F shrinkagé mean
Weighted prediction :

survivors,
at end of year, s.e,
6082., A8,

Age 12 Catchability

Int,

Year class = 1984

UK BT cpue (C,

: BTS-ISIS Neth,
: Neth Commerci,

: TRIDENS SNS §,

F shrinkage mean ,

.

Weighted prediction

Survivors,

at end of year,
3005.,

. Int,
s.e,
.09,

Age 132
Year class
Fleet,

,.'
FLTO4:
FET11:

FLT12:
FLT13:

UK BT cpue (C,
BTS-ISIS Nath

=aa WOLH,

TRIDENS SNS S,
F shrinkage mean ,

Weighted prediction :

survivors,

Int,
at end of year,
1RE2 no
188Z., .89,
Age 14

Year class = 1982
Fleet,

FLTO%:
FLT1%:
FLT12:
FLT13:

‘UK BT cpue (C,
BTS-1SIS Neth,
Neth Commerci,
TRIDENS SNS S,
F shrinkage mean

r

Weighted prediction :

survivors, Int,
at end of year, 5.8,
1212., .10,

Neth Commerci,

6902.,
7101.,
5209.,

‘5695,

5126.,

Ext,
s.e,
.05,

CInt,
s.e,
146,
262,
.151,
212,

30,4,

N, Var,

¥

30,

Ratia,
562,

Ext, Var M, Scaled
s.e, Ratig, . Weights,

054, .37, 10, .457,
172, .65, 9, .087,
113, .75, 8, .379,
107, .51, .2, .006,
.071,
.
.243

constant w.r.t. time and age (fixed at the value for age) 10

Est
Sur

imated,

vivors,

2160.,
120R

(13- T

1516.,
1':

. 1528.,

s.e, .-

Ext,
§.e,

nr
PLPY IR

a52.,
9561,
1.

I

1362.,

Ext,
s.e,
.07,

s.e:
N34,
.229,
A7,
.300,
50
w=>rrsr
N, Var,
, Ratio,
28, a2,
t. time and
Int,
5.8,
127,
.238, .
150,
000,
'SOJJJW‘
N, ~ Vvar,
~+ Ratiog,
25 75

T

.250,
163,
.000,

'solllf

Nr
r

25,

Var,
Ratio,

(9]
co

.686, -

EXt, Var, N, Scaled, Estimated
s.e, Ratio, , Weights, F
.086, W6k, 10, .524, .210
204, .89, 8, .075, 296
42, .97, 8, .323, 291
.ooo, .00, 1, .004, 315
074 247
o7s4, 257
F
245
Aamn FETund Atk tha wali; Lam ama LY 1. Y
WYL LALLM L LIS YOQLWS 1w ay< s e
Ext, Var, N, Scaled, Estimated
s,e, Ratio, , Weights, F
,087, 6%, 10, .59, .206
143, .60, 7, .060, 323
.153, 1.02, 8, .275, .282
.00g, .00, 0, .000, .000
.073, .280
Fl
.237

EXt, Var, .H,
‘s.e, Ratio, .
.087, .68, 10,
.102, &1, 6,
.159, 97, 8,
.000, 00, G,

F

292

094,

Catchability constant w.r.t. time and age (fixed at the value for aQe) 10




Run title ;

At 10-0et-97

Table B
YEAR,

to -

. &y

2 00 ~EON A B L R - T
- -

-

-

L)

r

10,

1",

12,

13,

14,

+an
FBAR 2-10,
FBARC,
FBARP,

Plaice in IV (run:

XSAMAPOZ2/X02)

Terminal Fs derived using XSA {With ¥ shrinkage)

Fishing mortality (F) at age
1957, 1958, 1959, 1950,
.0000, - 0000, .0ODD,  .0O00O,

L0256, - .0284, (0458, .0181,
2180, 1593, . 1458, 2150,
L2TAG, L3275, L2472, 3439,
3028, .3098, .3336, .3001,
L1572, - .2758, 3146, 3439,
,2050, 1901, - .2857, .2913,
-h,2155, 2014, .2001, .2710,
1931, .1%83, .2273, .z2i61,
L1834, 0 2154, .23, .2250,
2214, 2671, .2481,  .2112,
L1991, 2042, 3095, .2482,
L2392, 2307, (2444, L2499,
-°,2076,- - .2236, .2543, .2305,
2006,  .2236, .2543,  .2305,
T3, L2118, L2266, L2489,
L2317, .2500, 2434, .2815,
376, L1413, L1430, L1535,
Fishing mortaiity (F) at age
1047, 1048, 1040, 1970,
-.0000, .000D, .000O, .0002,
0230, - .0405, 0735, .D632,
1366, 1924, L2457, 3394,
1897, .2276, .E2330, .aBZ0,
ATTT, L2913, (3058, 3940,
.3518, .3289, .3588,  .4938,
L2942, L2465, 3030, 4799,
L2616, .2693,  .2007, .2707,
L2150, - .1768, 3243,  .1B50,
2336, - L2141, 2275,  .2835,
1980, 2448, L2967, - .1B20,
2030, .204%, 2773, - .2617,
L1943, L1695, 2200,  .2564,
L2092, 2024, - .269B, .Z342,
2002, - 2024, 2608, 233,
2426, .2208, .2536, .3326,
2926, 2340,  .2571,  .3B01,
1424, 1621, 1604, L1983,
39

L

1961,

.0000,
.0065,
.1059,
L3437,
L3434,

L2633,

-2793,

2968,

_~——

2359,

1992, -

.2412,

.2478, "

.2574,

2416, -
2616,

arwa

22337,

2821,

1396,

1971
ey

------

1962,

.0000,

L0070,
1215,
L2837,
L4067,
L3364,
2697,

24ATE,

© 2306,

.2077,

. 2082,
2090,

2425,

2200,

.2200,

~r e

L EJST

.2838,
L1407,

1963,

.0000,
L0159,
.0804,
3654,

.3497,

4343,

3220,
-2984,

277G,

L2365,
3109,
L2277,
L2703,

" L2651,
.2651,.

Py
- E04%

" 3223,

-1479,

0025,

722,
23529,

.5150,
4915,

L3613,

L3450,

.3935,
L4436,

.2976,

.2912,
.2533,
3069,
3194,
T104

-0 b

3795,

.3853,

.2288,

1964,

.0000,
.0557,
1811,
.3270,
4522,
3793,
.3553,

. 2427,

2534,

2112,
L2666,
L2408,
2265,
.2401,
L2401,
2731,
.3037,
.1653,

and ety y

1075
w2,

-4t

1966,

.0000,
.0157,
.0862,
.3560,
.3689,
.3294,
.3572,
L2473,
.3348,
L2364,
2745,
L2723,
.3033,
L2854,
.2854,

~e

| L&Y,

.3050,
L1462,

1074
ardal,

L0091,
1229,
L2720,
.3765,
.3127,
.3509,
L4130,
.3346,
.2929,
.3355,
.3277,
.3255,
.3826,
.3337,
XXXLT

Ppe-N-t-1

3123,

,2955,
.1905,



Run title 2 Plaice in IV (run: XSAMAPD2/X02)
At 10-0ct=97 11:38:09

Terminal Fs derived using XSA (With F shrinkage)

Table 8 Fishing mortality {F) at age

YEAR, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985, 1986,
AGE : :
1, .0072, .0028, .0031, .0016, .0006, .0034, .0021, .0002, .0002, .00%4,
2, L2291, .1620, L1698, 1857, . .i946,  .1390, .1450,  .i317, .iave, .i561,
|3, .2058, . .3731,  .4801, .6377, - .5532, .6767, .5055, .5027, .4384, 5037,
4, .3478,  .3812, = .4984, .5873, - .5527, .6241, 7088, = .4131,  .6685, .5028,
5, 5775, .4290,, .6013,  .4529, .5229, - .5204, .5181, .5612, . .4205, .6531,
- 6, 3136, L4564,  .6385, - .4189, < 3780, .4389, .4153,. .4293, .4233, .5573,
.7, 3247, 3072, . .5730,  .4160,  .3650, | 3715, .3554, .3355, - .3539, .4284,
'8, 3728, .2750, - .3262, .3545, ~ .4084, .3263, .3212, .3831,  .2860, .3663,
3, .3272, ..2751, .3466, ~ .21i%, .3160, & .3693, - .267B, - .3169, .2891, .3201,
10, CL2R23. L2603, 4118, 2437, 2191, - 3744, (3925, (2481, 2462, 3240,
1", 3337, L2470,  .3275, . .2611, .2507, .2464, .3430, .2686, .1835, .2976,
12, 3223, .2268, . .3465, - .3170, .3389, . .2771, .4033, .2758, .3269, .2668,
13, 2591, .2400,  .4002, .1960, .3281, .3695, - .3396, .2293, .2527, .3884,
14, 3057, . .2492, = .3676, . .2465, .299, .3283, . .3503, .2725, .2644, .3208,
+gp, 3057, L2492, L3676, .2465, .299&, - .3283, 3503, .2725, .2644, .3208,

FBAR - 2-10, L3312, 3244, L4495, (3898, (3900, .4267, 4031, 3713, (3661, .4238,
 FBARC, . .3290, .3380, .4487, 4941, .4529, .5401, - .4858, .4197, .4401, .4577,
~ FBARP, .2086, . .2115,  .2480,. ..2593, .2525, .2606, .2480, - .2289, .2344,  .2462,

Table & Fighing mortaiity (F) at age

YEAR 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1995, - FBAR 94-96
AGE
1, .0000, .0000, - .0032, .0040, .0037, .0D8O, .0D110, .DO48, .0173, 0033, .0084,
2, 0814,  .0326, . .0992, .0940, ..1313, = .1280, .1475, .1751, .1476, .1126, 1451,
|3, T 3895, L3228, 2956, .2703,  .3275, ..3595, .4142, .4134, .4901, .3755, L4263,
4, L6767, L4116, 4922, - L4996, - .5226, - .4632, ' .5343, .6439,  .5978,  .5196, .5871,
‘s, L8902, L6077, . 5117, (6671, . L6420, 4503, 6379, . .5734, _A1AD,  .40R2, 5426,
6, .5424, 5546, 4707,  .4706,  .7202,  .6207, .5450, .5315, .5268, .5199, L5261,
"7, 4985, L4851, 4232, 3439,  .4671,  .60B2,  .4936, . 5547,  .4900,  .6552, .5666,
.8, L2228, .4088, X728, L2783, 3515, (3795, .4833, 4183,  .3028, 4535, 3912,
9, L2673, L3663, .24B3, . .2814,  .3048, .3446,  .3429, .4043, .2622, .3026, .3230,
10, - .3092, . .3047, .3033, L1897, - .2B4B,  .3582, -.3480, .3576, .2163, .2855, . 2865,
1, L2449, L2409, (2484, . .1954, .22B2, - .2924, .3606, .2667,  .2596, .2429, . 2564,
12, ' ...2428, 3239, . .2276, .A770,  .2337, 3205, .2B31, .2B47, .2083, .2449, . 2460,
A3, . 1803, L2631, .2260, . 1575, . ..1912,  .3160,  .4423, .2702, . .1795, .2368, 2288,
&, . .210, .239%, 2434, . 1597,  .213B, - .4619, .2282, ..3970,  .1946, .2918, L2945,
© egp, L2140, L2394, L2434, . L1597, ..2138,  .4419, 2282, .. .3970, 1946, .2918,
FBAR - 2-10, . .4198, .3883, - .3574, . 3439, ©.4169,  .4347,  .43B6, .4525, 4055,  .4135,
"FBARC, . .5015, .4216, .37B0, .40&2,  -.4343, . .4239, ..4338, .4530, .4588,  .4155,.

FBQRP: -.2302,.0 1986, . L2081, - .205%, .2269, -.228B, .2408, - .24B2, ..2501, .2234,

FEY
8



Table 9.4.3 continued

gun titie :

At 10-0ct-97

10,
1",
12,
13,
14,

e

THMy
TOTAL,

YEAR,

S
m

- om omomom

- o o

(=T W N NV I T S
-

-

-
-
-

-

- i
A

14,
+gp,
TOTAL ,

957, 1958, 1959, 1560, 1961,

- 296185, 430004, 433485, 405374, 359437,
179765, 268000, 3B90B4, 392233, 366798,
321009, 158554, 235715, 336309, 349239,

© 195764, 233560, 122344, 1B4340, 245447,
127854, < 134597, 152313, B&455, 118265,

64215, B5466, B9340, 9B724, 57947,
62543, 49653, 5B694, 59021, 63333,
. 48%54, 46100, 37148, 3991Z, 3¥¥I0,

. 29768, 35707, 34103, 27518, 27541,
. 26977, 22205, 26497, 24584, 20060,
13658, 20320, 16198, 18877, 17763,
7639, 9904, . 14077, 114346, 13830,

3889, 5664,.. T306, 9347, 8073,

4906, 2770, 4069, 5177, 6588,

5623, 6005, = &978, 8420, 7500,

1388750, 1508509, 1627352, 1707728, 1702135,
Table 10 Stock number at age {start cof year)

1967, 1968, 1969, 970, 1971,
277579, 245773, 327846, 3707B4, 275996,
276479, 250983, 222385, 296644, 335427,
249584, 244478, 218087, (185938, 251964,
687002, 197007, 182500, 154350, 120470,
1145348, 514216, . 141979, 13080%, &H2aT,
COTBY69,  B4ZBZ.  FATES2, Q4619, TRASO,
(66723, 49753, . 41B&2, 217566, 52251,

36556, 44987, 35182, 27976, 121823,

36563, 25464, . 31097, 26044, 19311,

15364, - 26684, 19307, . 20345, 19585,

11897, 11005, 19492, 13913, 13864,

5540, 8831, . 7795, 13109, 10495,
7755, 4092, 6510, 5345, 9131, .
4361, . 5778, 3125, 4727, 3743,

16911, 17354, = 17163, 14566, 15582,

1BRLAZY, 1710687, 1622022, 1577735, 1418544,

Plaice in IV {run: XSAMAPOZ/X02)

11:38:09

Terminal Fs derived using XSA (With F shrinkage}

. Stock number at'ige {start of year)
1

401

Numbers*{0**-3

318889,

' 325233,

329739,
284241,
157495,
75906,
40296,
43342,
26840,
19216,
14873,
12628,
9767,
5847,

pvppi
7200,

2o

1¥63,

315227,
288543,
292240,

264234,
193670,

94889,

45061, -

2TB4S,
20423,
. 19285,
14127,
10929,
9271,
. 6934,

I TeT ]

15291,

-

1964 ,

1022283,
285229,
256956,
2440086,
165514,
123527,

55611,

32170,

18403,
21006,
13775,

9367,

7875,
| 6402,

LT,

6002,

4
1671473, 1632147, 22RRR1A,

Numbers*j0¥*-3

97E,

235382,
249713,
275359,
182059,
7Ti63,
LErly

SASEAL,

50292,
31191,
81950,

11372,

13344,
9332,
739,

6445,
14787,
1700011'

aEF IS

1973,

543342,

210858,

191203,
189990,
114408,

1974,

453631,

490430,

160607,
116791,

102408,
AZTIT

fote e T4 9

30199,
20517,
19431,
10365,
3794,
4728,
4582,
4014,
10848,

1ET1AIC
PR ]

(L=

309657,
925000,
244095,

1
1

93992,
59208,
95517,

______

1975,

338954,
408348,
421767,

92485,
85606,
EZIL01

22T 8 g

38594,

19711,
12552,
12286,

5640,

24709,

1c
i

2724,
4352,
12718,

1LNTE
L Lt

LAl
i=

305557,
280150,
827597,
180723,
124937,
102513,

1976,

326213,
305801,
342736,
323013,
53946,
IRTRL

1wy

28336,
23627,
12201,
7451,
7942,

36447,
14809,

1437,
9764,

[~aTgla)
FITUT



Run titie : Plaice in IV {run: XSAMAPUZ/X02Z)

At 10-0ct-97 11:38;09
Terminal Fs derived using XSA (With F shrinkage)
Table 10 Stock number at age (start of year) Numbers*10%**-3
YEAR, 1977, 1978, 1979, . 1980, 1981, 1982, 1983, 1984, 1985, 1986,
AGE
1, 4740658, 432856, 446390, OG4DB2, 428038, 1033755, 5T6897, 618812, 539651, 1267338,
2, PQ24R7, 425891, 390577, ﬁ02656 599955, 387064, 932208, 538939, 558012, 488181,
3, . 244698, 210463 327738, 298208,‘ 302600, 446856, | 304784, T29640, 4274B5, 434945,
4, .- 236258, 180234, S 131132, 183484, 142611, 157472, 205519, 166357, 399369, 249527,
5, . 200578, 150982, 111392, 72079, . 922B1, 74245, T6&334, 91717, 99588, 185194,
6, .. 35705, 101868, 88956, 55241, '~ 414bB4, 49498, 39922, 41143, 47348, B9ITT,
7, 22415, 23612, - 5B396,. 42506, 32879, 25710,. 2BBYF, . 23847, 24233, 28057,
'8, O 16%65, 14658, 15714, . 29792, 25371, 20453, 1804%,. 18314, 15428, . 15391,
2, 15299, 10573, 10075, . 10261, 18911, 15259, 13484, 10529, 11297, 10488,
L 8237, . 9980, | 7286, . b44b, 511, 12476, 9544, (9335, 6940, ?656,
4821, 5620, 6961, 4355, = 4571, 5459, 7763, 5832, 6460,  4BA%,
5178, 3125, 3996, 4540, 3035, 3093, 3851, . 4985, 4034, 4866,
2252, 3395, 22564, | 2557, 2992, 1957, 2121, 2334, 3423, - 2632,
9140, 1573,. 2416, . 1367, 1902, 1950, 1224, 1366, 1679, 2406,
7271, 12004, 8784, 5803, 5292, 7317, 3730, 5548, 4771, 4690,
15753?3 1586832, 1612046, 1783377, 1709413, 2242963, 2242313, 2266698, 2149719 2765361
Stock number at age (start of year) Numbers*10**-3
1987, 1988, 1989, 1990, 1551, 1992, 1993, 19945, 995, 1996, 1997, GMET
AGE
1, 549007, 3SvSDF7, 412847, 398338, 402150, &24259, 305482, 285004, 427389, 309535, -G, 4224
2, 1145142, 496762, 520351, 372360, 358993, 362534, 380845, 273396, 256657, 380077, 279243, 3777
3, 377873, 955197, 435082, 426356, 306708, 284853;' 2BB608, 297352, 207643, 200367, 307324, 3139
4, . 237822, 231618, 625848, 292915, 294401, 200011, 179909, 172574, 177953, 115090, 124575, 2083
5 ".. 136555, 109377, . 138867, 346163, 160825, 157958, 113883, 95404, 82017 88565, 41960, 1239
6, 87211, | 61961, 53899, 75323, 160751, . TE58Q, 74594, 5444B, 48643, 40080, 48707, 706
7 30670 45878, 32197 30461, 42572, 70?88_' 37250, 39138, 28955, 25991, 21569, 426
B, 16541' 16858, '25556, 19081 19543, 24145, 34864, 20574, 20337, 16051, 12220, 272
o 9655, “10838, 10135, 15932 - 13071, 12443, 14948, 19456, 12252, 13594, 9241, 183
6B90, . 66BB, - 6799, | T154 10880 8719, 7977, 9599, 11750, 8529, 9093, 126
5000, 4576, 4462, 4542 5354, 7405, 5514, 5092, . 6074, - B564, 5804, ar
3233, 3542, 3254, 3155 3380, 3856, 5001, 3479, 3528, 4240, ‘6082, &1
3372, 2295, 2318, 2345 2392, 2421, 2532, 3410, 2368, 2592, 3005, 42
1615, 2548, 15948, 1673 1813, 1788, 1597, 1472, 2355, 17M, 1853, 30
. 661D, . B260, _ 7557,  B6B8,  TO61, 4663, 6791, 3266, 5560, 6670, 5719,
26 17107 ?%'{14??. 2250?67 200&&85 17BOB96, 1642424, 1459798, 1283665, 1293480, 1221755, 896394,



Table 9.4.4 Summary of the final XSA for North Sea plaice

- Run title : Plaice’in IV

Table 16 Summary (without SOP correction)

Terminal Fs derived using XSA (With F shrinkage)

RECRUITS Total 85B landings
Age 1 biomass
1957 206185 457398 354842 70563
1958 430004 443705 = 340657 73354
1959 433485 457601 - 345212 79300
1960 405374 497741 368345 87541
1961 350437 461980 . 352918 859084
1962 38883  H64b43 - 446635 87472
1863 315227 547258 - 440057 107118
1984 1022283  £24080 423032 110540
1965 309658  5BOB74 414489 97143
1966 305557 588204 416548 101834
1967 - 277379 591118 493246 108819
1968 - 245773 548514 - 456368 111534
1868 327846 526673 418595 121651
1970 370784 526338 399975 130342
1971 0 275286 501183 372888 113944
1972 235382 496082 - 376485 122843
1973 © 543343 489239 335538 130429
1974 453631 468780 309870 112540
1975 338994 497327 321550 108536
1976 326213 453290 316500 113670
1977 474068 482001 331784 119188
1§78 432856 477788 325868 113884
1979 446390 477428 313362 145347
1980 664081 491553 300062 139951
1981 428038 493072 311205 139747
1982 1033755 666046 304940 154547
1983 596897 555045 329362 144038
1984 616812 567500 331989 156147
1985 538651 556842 365921 155838
1986 1267338 662423 2369704 165347
1987 549007 645025 401527 153670
1988 575077 638229 385642 154475
1989 412847 598886 427071 169818
1990 398338 567519 404168 156240
1991 402150 475152 344803 148004
1992 424259 449679 308581 125190
1993 305482 407814 280761 117113
1994 285004 343440 238737 110392
1995 427390 342398 230448 983586
1996 3096556 336152 220855 83256
1997 801000 212933
Arith
Mean 462962 511416 352326 120745
Units (Thousands (Tonnes} ({Tonnes) (Tonnes)
Remarks:

110

LY m
YiEuwooD

0199
0.2153
0.2297
0.2377
(.2436
0.1958

uU. 2454
nnain

W b

0.2344
0.2445
0.2206
0.2444
0.2906
0.3259

n aneo
YNV v 5]

0.3263
0.3887
0.3632
0.3375
0.3531

0.3592
0.3487
0.4638
0.4664
0.4491

0.5068
0.4373
0.4703

0.348

1997 recruitment (1996 yearclass) was estimated using RCT3
1997 SSB estimate was derived as in the short term prediction (with avg. stock weights of 95-96)

-
o)

0.2345

PNy

U 2094 -

N 2721
Loy b |

0276

0.2593

0.2426
0.2208

0.338

0.370

o s

0.199



Table 8.5.1 Input to the RCT3 recruitment estimate

indax
period
age

VPA

1

Tridens

4

Ptaice North Sea - 1-Y-Rer.

11
1967
1968
1989
1970

1671
=T

1972
1873
1974
1875
1976
1977
1978
1879
1880
1581
1082
1883
1884
1885
1986
1987

4000
[Rvleiv)

1988
1990
1991
1992
1993
1994
1995
1996
1997
-0
T-1april
T-1october
T-2april
T-2october
T-3actober
com-{
e A

I1S15-1

31
246
328
EXdl
276

A1E.
p2bls g

543
454

339
326

474
433

446
684

428 -

amea

Vo5 |

597
617

540"

1287

549

575

A41
T

3a8

402

424

305

-1

RES
-1t

-1

=11

-1
-
-1
3678

r7Na

Givo .

9242
5451

A1E3

1151 ..
11544..

4378
3252

27835
4039

A As

O IeL

23987 -

36722
7958

47385
8818
21270

AEE00
[Relsi=te]

24198
9558

1F12u

5398

9226
© 27901
13029

91713
15363

Tridens
april
1

-1
-1
8641
-1

o7ao .

aiaa

32980
5835

3903
1739

8344 -

. 5054

6922
16425
2594

e ]

A AT

7615 -

11869
16557

- 56569

8523
12835

1nap7
a1 1

10235
-1
-11
-1
-1
-11
-1
-1
-1

Tridens
octaber

Tridens

april’

2

-11

7708
11

14840

e7aR

LT 1 I

43774
15583
4810

3404

| 15364

- 7041

10778

37468

11132

arman
4000C

17452
3733g
16277
62290
16213

- 34218

1 RET?

-11
-11
S
-1
-11
-11
<11
-11
-11

Tridens

2

11

94560
23848
9584

A101

17985

9171

2274

2000
12714-
9540
12084

16108

8503

A dunn
*+ivo

10413
13788
7557

33021

14429
14952

247

[T

11148
13742

5484
4866

2786
10877
36374

11
11

’)
.

£

i,

Tridens Combined Combined
actobar october

3

2813
1008
4484
1631

1324
1edx

10744
791
1720
436
1677
456
785
1146
308

Aann
L40U

1584
1155
1232

13140

370g
3248

1507

oud

2257

988
884
415

1189

1393

-11
-11
-11

0

11
11
11
11

At
i

-1
-1

©105.73

68.2¢
22528
158.38
213.62
355.51
136.2

AL N
QIa.Tg

- 476.36

. 398.7
260.99
721.87
357.8
473.62
341.71
459.63
465,92
497.15
365,03
268.56
459,67
181.63
-11
-11

1

-11
-11%
11
-1t

T
-

11
-11
69.34
77:88
126.65
B6.25
153.28
197.67
131,45

e
L0200

-148.97

113.91
103.61
260
188.31
98.16

AR A7

(= N

121.31
136.88
114.16
70.74
24.85
29.29
ST
-11
-11

1518

-11
-1
-1
-1

11
=

-1

-1

-1

-11

-11

11

-11

11
11

-4

11

11
105674
634.259
207,673
541.243

207 ank
N

sl o

123.152
187.169
179,561
124:924
152.749
238.172
213.46
348.4
11

185.895

1515

-1

11
-1
11

oo_d4
=11

-1
=11
-1
-1

-11

-11
-11
11
-1
-4
-1
125.847

T707.449
151.097

337.866 -

499 197
Vs T b

125.537.

117.197

184,107

65.199°

48.233
193.1
599
-11
-11

1815

-11
-11
-1
-1

44
=

11
11
i
-11
-11
-11
-11
-11
11
11
39.488
50.377
32122
207.993
56.082
67.359

aAn 449
[V I s

20.615
36.885
32.24
14.29
23.85
16.4
11
11
11



Table 9.5.2 Output of the RCT recruitment estimation

Analysis by RCT3 wver3.l of data from file
ple9’ 1.csv

Plaice North Sea - 1-Y-RCr.,rrvrrrrrrrees
Data for 11 surveys over 31 years : 1967 - 1997
Regression type = C

Tapered time weighting not applied

Survey weighting not applied

Final estimates shrunk tewards mean
Minimum S.E. for any survey taken as .00
Minimum of 3 points used for regressicn
Forecast/Hindcast variance correction used.

Yearclass = 1993
Tommmmmm — Regression-———-=-=—-- I I-—-———--
Survey/ Slope Inter- 5td Rsquare HNo. Index Pr
Series cept Error Pts Value
-0, ,, .56 1.03 .39 .498 23 9.13
T-loct .68 -.74 .32 .597 24 .81
T-2oct .95 ~2.58 L4d .437 25 7.83
T-3oct .89 -1.16 .84 .184 26 7.08
com-0, .86 .76 .49 .371 19 5.60
com-1, 1.13 75 .28 638 19 3.26
I8Is~-1 .92 1.20 .49 .435 9 5.04
ISIsS-2 .64 2.94 .17 847 1c 3.90
I8I8-3 58 4,09 .14 .890 11 3.21
VPA Mean =
Yearclass = 1994
I Regression-———=-———-- I

—-———Prediction
edicted Std
Value Error
6.14 .421
5.591 L3341
4,92 LEBEGS
5.88 .88s8
6.11 .528
4.43 412
5.85 599
5.44 .238
5.94 L1863
6.11 . 385
-~—--Prediction

Survey/ Slope Inter- 3td Rsquare No. Index Predicted Std

Series cept Error Pts Value
T-0, 44 .56 1.03 .39 .498 23 1l0.24
T-loct .68 -.74 .32 .597 24 10.12
T-Z2oct .95 -2.58 .44 .437 25 9.25
T-3oct .99 -1.1¢6 .84 .184 26 7.24
com-0, .98 .76 .49 .371 19 6.13
com-1, 1.13 .75 .28 .638 15 3.41
Isis-1 .92 1.20 .49 . 435 9 5.48
IS8ISs-2 . 64 2.94 L1 .847 10 5.27
ISIs-3 .58 4.09 .14 .890 11 Z2.86

Yearclass = 1995

I-————————- Regression--—-———------ I I-———===
Survey/ Slope Inter- Std Rsgquare WNo. Index Pr
Series cept Error Pts Value
T=3, ., .56 1.03 35 498 23 5.48

Value Error
6.76 .432
0.12 L339
6.17 .465
6.04 .887
A.62 .534
4.61 .394
6.26 . 588
6.33 . 205
5.74 170
6.11 .388%

-==-Prediction

edicted 3td

Value Error
6.33 LA22

WaPp
Weights

OO OaOo
W = = W
e PN O

w

[ el 0
O W W
N O W

<
-]
<y



Table 9.5.2 confinued

T-loct .68 -.74 .32 V597
T-2o0ct .95 -2.58 .44 L 437
T-3o0ct
com-0, .96 .76 .49 .371
com-1,
ISIs-1 .92 1.20 .49 .435
ISIS-2 .64 2.94 .17 .847
ISIS-3
Yearclass = 1996
I Regressicn-—=m=—m=—
Survey/ Slope Inter- 5td Rsqguare
Series ' cept Error
T-0,,, .56 1.03 .39 .498
T-loct .68 -.74 .32 . 587
T-Zoct
T-3oct
com—0,
com—-1,’
I5is-1 .92 1.20 45 L 435
ISIS5-2
IS5IS-3
Yearclass = 19¢7
T Regression--~--——-
Survey/ Slope TInter- Std Rsguare
Series cept Errcr
T-0,:, - .58 1.03 .39 .498
T-loct
T-Z2occt
T-3oct
com-0,
com-1,
I5Is-1
IgIz-2
ISTIS-3
Year Weighted Log Int
Class Average WAP s5td
Prediction Error
1993 309 5.73 .10
1994 400 5.99 .10
1995 -~ 698 6.55 .14
1996 801 6.69 .21
1957 520 6.25 .29

24 - 10.11 6.11 .33¢2 179
25 10.50 7.35 . 505 .081
19 5.21 5.73 .537 071
g 5.37 6.186 .588 060
10 6.40 7.05 .240 357
VPA Mean = 6.11 .38¢% 136
e N e e b Prediction---—-=--=-- I
Weo. Index Predicted Std WAP
Pts Value Value Error Weights
23 11.43 7.42 468 207
24 11.07 6.76 350 370
g 5.86 6.61 L 601 .125
VPA Mean = 6.11 .389 .298 -
-—I I--———-—--—- Frediction-———------ I
No. Index Predicted 5td " WAP
Tt a Yalne alie Brrar Wedrmh+a
Pts Value  Value  Errer - Wel ghts
23 9.64 6.42 423 . 459 -
VBR Mean = 6.11 .389 .541°
Ext Var VFPA Log
Std Ratio _ VPA
Error
.15 2.05
.16 2.48
.21 2.14
27 1.57
.16 .29

406



Table 9.7.1

: The SAS System 17:01 Thursday, October 9, 1997 1
Plaice in the North Sea (Fishing Area 1V)

Prediction with management option table: Input data

Year: 1997
Stock Natural | MaturityiProp.of Fi{Prop.of M| Weight | Exploit.| Weight
Age size mortality| ogive |bef.spaw.|bef.spaw.| in stock| pattern | in catch
1 - |BD1000.00 -g.1000 0.0000 0.0000 0.0000 0.124 0.0082 0.256
2 | 279244.00 0.1000 0.5000 0.0000 £.0000 0.245 D0.1416 0.278
3 |307324.00) 0.1000 0.5000| - 0.0000 0.0000 0.274 0.4159 0.306
© & - |126572,00 0.7000 1.0000 0.0000 0.0000 0.327y: U.57&7 - 0.351
- 5 - |&1950.000(  0.1000 1.0000 0.0000 0.0000 0.395 0._54891 0.415
& |48707.000| 0.1000 1.0000] - 0.0000 0.0000 0.455 0.5133f - 0.470
7 |21569.000 0.1000 1.0000(  D.00DO| .0.000C 0499 - - 0.5528 0.509
‘8 [12220.000f 0.1000 1.0000| 0.0000 0.0000 0.569 0.3817 0.579
9 9241.000) 0.1000 1.0000( 0.0000 0.0500 0.66%9 0.3151 0.6%96
10 9093.000[ 0.1000} . 1.0000|: . 0.0000| - 0.0000 0.7%0 0.2795 0.813
11 5804 .000, - 0.7000 1.0000, G.G000; 0.0000 0.732 0.2501 0.806
12 &0R2.000 0.1000 1.0000 g.oooal. 0.0000 0.833 0.2400 0.834
13 3005.000 0.,1000 1.0000| 0.0000| 0.0000 0.789 0.2232 0.839
"14 | 1B53.000 0.1000 1.0000] 0.0000 0.0000 0.832 0.2873 0.826
“15+ | 5719.000 0.1000 1.0000 0.0000 0.0000 1.003] . 0.2945 0.930
- Unit |Thousands L - - - Kilograms - Kilograms
Year: 1998
Recruit-| Natural | Maturity!Prop.of FlProp.of Ml UWeight | Exploit.| Weight
S -Age ment |mortality| ogive |bef.spaw.|bef.spaw.| in stock| pattern | in catch
1 |422415.00 0.1000 0. 0000 0.0000 0.0000 0.124 0.0082| = 0.256
2 - 0.1000 0.5000 0.0000f7 0.0000 0.245 0.1416 0.278
3 . 0.1000 0.5000 0.0000 0.0000 0.274 0.415%9 0.306
4 . 0.1000 1.0000 0.0000 0.0000 0.321 0.57¢7 0.351
5 - 0.1000 1.0000 0_0000 0.0000 0.395 0.5489 0,415
& . 0. 1000 1.0000 0.0000 0.0000 0.455 0.5133 0.470
7 - 0.1000 1.0000 0.0000 0.0000 0.499 0.5528 0.509
8 - 0.1000 1.0000 0.0000 0.0000 0.569 0.3817 0.579
9 - 0.1000 1.0000 €.0000 0.0000 0.669 0.3151 0.696
10 . 0.1000 1.0000 0.0000 0.0000 a.790 0.2795 0.813
1 . 0.1000 1.0000 0.0000 0.0000 0.732 0.2501 0.806
12 - 0.1000 1.0000 a.0000 0.0000 0_833 0.2400 0_B34
13 . 0.1000 1.0000 0.0000 0.0000 0.789| = 0.2232 0.839
14 . 0.1000 1.0000 0.0000 0.0000 0.832 0.2873 0.826
15+ . 0.1000 1.0000 0. 0000 0.0000 1,002 0,2945 0920
Unit |Thousands - - - - Kilograms - Kilograms
Year: 1999
Recruit-| Natural | Maturity|Prop.of FlProp.of M| Weight | Exploit.| Weight
Age ment [mortality| ogive |bef.spaw.|bef.spaw.| in stock| pattern | in catch
1 [422415.00 0.1000 0.0000 0.0000 0.0000 0.124 0.0082 0.256
2 . 0.1000 6.5000 0.0000 0.0000 0.245 0.14156 0.278
3 0.1000 0.5000 0.0000 0.0000 0.274 0.415% 0.306
4 0.1000 1.0000 0.0000 0.0000 0.321 0.5727 0.351
5 . 0.1000 1.0000 0.0000 0.0000 0.395 0.548% 0.415
6 . 0.1000 1.0000 0.0000 0.00c0 0.455 0.5133 0.470
7 . 0.1000 7.0000 0.0000 0.0000 0.499 0.5528 0.50%
a 0.1000 1.0000 0.0000 0.0000 0.569 0.3817 0.579
g - 0.1000 1.0000 0.0000 0.0000 0.669 0.3151 0.6%6
10 . 0.1000 1.0000 0.0000 0.0000 0.790 0.2795 0.813
11 . G.1000 1.0000 0.0000 0.0000 0.732 0.2501 0.805
12 - 0.1000 1.0000 0.0000 0.0000 0.833 0.2400 0.834
13 . 0.1000 1.0000 0.0000 0.0000 0.789 0.2232 0.839
14 . 0. 1000 1.0000 G. 0000 0.0060 G6.832 G.2673 G.828
15+ - 0.1000 1.0000 0.0000 0.00a0 1.003 0.2945 0.930
Unit |Thousands - - - - Kilograms - Kilograms
Notes: Run name : MANMAPO3

Date and time: 090CT97:17:02



The SAS System - : 21:15 Tuesday, October 14, 1997 1
Plaice in the WNorth Sea (Fishing Area IV}

Prediction with management option table

Year: 1997 . : o Year: 1998 i : " Year: 1999

F Reference| Stock Sp.8tock| Catch in F Reference| = Stock Sp.stock| Catch in| Stock Sp. stock
Factor F biomass | biomass | weight Factor i F biomass | biomass | weight | biomase | hiomase
1.0000 0.4135 388615] : 2129B1(: 93447 0.0000( .. :0.0000 435082 264578 0 541607 353294
. . : S0 . -0.1000{ - :0.0414 : - 264578 12496 52B939| 341918
. . . -l . 0.2000} - .0.0827 i . 264578 D 26492 516795 331047
. . . . . 0.3000[. . '0.1241 . 264578 - 36014 ‘505150 320659
. . . . 0:.40007 - 0.18654 . 264578 . 47082 493981  3107z9
. . . . 0.5000[ 0.2068] . 264578 - 57718 483284 301234
. . . . 0.6000( - 0.2481 " 264578 a7941 472979 292155
. . . « G.7000|  0.2895 . 264578 rrrre 463106 283471
. . e - 0.8000 0.3308 . 264578 87227 453824 - 275162

. . - - . 0.%000|- 0.3721 . 264578 26325 444517 267211
. . . Co. . 1.0000{ -0.4135 . 264578 105080 435765 259601
. . . 1.1000 0.4549 . 264578 113510 427353 - - 252315
. . . 1.2000 0.4962 . 264578 121629 4192661 245337
. . . . 1.3000 0.5376 . 264578 129450 411488 238654
v . . . . 1.4000 0.5758% . 264578  136YET| 404004 232231
. . - 1.5000 0.6203 - 2645 7R 144253 IQ4R02 228115

. . . . 1.6000 0.6818 . 264578 151259 3898469 220232
- - Tonnes | " Tonnes | . Tonnes = - Tonnes Tonnes Tonnes Tonnes . [ Tonhhes

Notes: Run name MANMAPO3

N

Sma - NOArTOZ- 1709
Date and time - 090CTR7:7:02
.

Computation of ref. F: Simple meap, age 2 - 10 .
Basis for 1997 HE 2 factors'

408



The SAS System Lo 17:01 Thursday, October 9, 1997 7T
Plaice in the North Sea (Fishing Area IV}

Single option prediction: Detailed tables

Year: 1997 F-factor: 1.0000  Reference F: 0.4135 1 January Spawning time

Absolute| Catch in| Catch in| Stock Stock Sp.stock| Sp.stock| Sp.stock| Sp.stock

Age E mmhare | waight gize hiamice size hiomass size biomass
1 0.0082 6225 1594} 801000 99324 0 0 0 0
2 0.1416 35127 97565 279244 68415 139622 34207 1394622 34207
3 0.4159 20854 30555 307324 84207 153662 42103 153662 42103
4 0.5727 51933 18228 124575 39989 124575 39989 124575 39989
5 0.5489 25020 10383 61960 24474 61960 24474 51960 24474
2] 0.5133 18688 8784 48707 22162 48707 22162 43707 22162
7 0.5528 8754 4457 21569 10763 21569 10763 215469 10763
8 0.3817 3702 2143 12220 £953 12220 6953 12220 6953
2 20,3151 2383 1659 9241 5182 o241 §182 9241 4182
10 0.2795 2115 1719 ‘2093 7183 093 7183 Q093 7183
i 0.2501 1225 | 987 5804 4249 5804 4249 5804 4249
12 0.2400 1237 1032 4082 5066 6082 5066 6082 5066
13 0.2232 573 481 3005 2371 3005 2371 3005 2371
14 0.2873 441 365 1853 1542 1853 1542 1853 1542
15+ 0.2945 1392) 1294 3719 5736 571¥ 5736 5719 5736
Total 258572 F344T| 1697396 388615 603112 212981 603112 212981

unit - Thousands| Tonnes |Thousands| Tconnes |Thousarxs| . Tonnes |Thousarkds| Tonnes

Year: 1998 F-factor: 1.0000 Reference F: 0.4135 1 January ' Spaﬁning time

| Sy . Mot mbl e ook §w O el [T ) [ Y e rudemals Do adanl B ksl

MWDV LULE wEaLell I WAL T LU L aiey Spfe D LUL R ST LULR e D LUR DS LULR

Age F mmbers | weight size biomass size biomass size biomass
1 0.0082 3283 840 422415 52379 Q 0 0 0
2 0.1416 90427 25139 718854 176120 359428 83040 359428 BBO&0D
3 0.4159 71257 21805 219310 60091 109655 30045 109455 30045
& | 0.5727 76481 26845 183461 58891 183461 58891 183461 58891
5 0.5489 25472 10854 43574 25112 £3574 25112 £3574 25112
6 0.5133 12424 5839 32382 14734 32382 14734 32382 14734
7 0.5528 10709 5451 26378 13163 26378 13163 26378 13163
8 0.3817 3401 1949 11229 6389 11229 6389 11229 6389
9 0.3151 1947 1355 7h49 5050 7549 5050 7549 5050
10 0.2795 1419 1154 6102 £820 6102 4820 6102 4820
11 0.2501 1313 1053 6221 4554 6221 4554 6221 4554
12 0.2400 a32 894 4090 3407 4090 3407 4090 3407
13 0.2232 826 693 4329 3416 4329 3416 4329 3416
14 0.2873 518 428 2175 1810 217 1810 2175 1810
Total 301753 105080 1713182 4350562 B21684 264578 821684 264578

Unit - Thousands| Tonnes |Thousands|! Tonnes [Thousands| Tonnes |Thousands| Tonnes
{cont.)



The SAS System 17:01 Thursday, October 9, 1997 8
Plaice in the North Sea (Fishing Area IV} ) .

Single option prediction: Detailed tables

(cont.)
Year: 1999 F-factor: 1.0000 Reference F: 0.4135 1 January Spawning time
Absolute| Catch in| Catch in| Steck Stock Sp.stoék Sp.stock| Sp.stock Sp.étock
Age F numbers | weight size .| biomass.| size hiomass gize biomese
1| 0.0082 3283]  840| 422415 52379 0| 0 of o
2 0.1416 47688 13257 F79008 Q2878 189548 L6539 189548 46439
3 0.4159 183434 56131 564568 154692 282284 77346 282284 77346
[ 0.5727 54578 19157 130920 42025 130920 42025 130920 42025
5 0.5489 37807 15690 93625 |. 36982 | 93625 356982 935625 36982
é 0.5133 12748 5992 33225 15117 33225 15117} 33225 15117
7 0.5528 e 3624 17537 arn1| 17537 8751 17537 8751
& 0.3817 4160] - 2408 13732 7813 13732 7813 13732 7813
g 0 3151 1789 1248 BOZ4 ALLD £02% L&LD £934 £&40
10 0.2795 1159 942 4984 3938} 4984 3938 4984 3938
11 0.2501 881 710 4175 3056 4175 305& 4175 3056
12 0.2400 892 Th 4384 3652 4384 3652 4384 3452
13 0.2232 555 4B6 21| 2297 2911 2297 2911 2297
14 0.2873 746 - &17 3133 2607 3133 2607 3133 2607
15+ 0.2945 1198 1114 4923 4937 4923 4937 4923 4937
Total 358039 122937| 1686564 435765 792317 255601 792317 259601
Unit - Thousands Tannés Thousands| Tonnes |Thousands| Tonmes |Thoussnds; Tonnes
Notes: Run name : SPRMAPD4
Date and time i 090CT97:17: 11
Computation of ref. F: Simple mean, age 2 - 10
Prediction basis : F factors
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o ; . The SAS System o .. 09:22 Wednesday, october 15, 1997 1
Plaice in the North Sea (Fishing Area IV) h : - : .

Prediction with. management option,tablé

Year: 1997 Year: 1998 _ Year: 1999
F Reference| Stock Sp:stock| Catch in F Reference| Stock Sp.stock| Catch in| Stock Sp.stock
Facter F biomags | biomase | weight Factor F biomase | biomass | weight hiomass | biomass
0.8401 0.3474 388615 212931 21000 0, 0000 0.0000 447556 - 276267 ] 554754 366325
. . e . . . 0.1000|  0.D&4%4 . 276267 13105 541449 354313
—_— . - . 0.2000 0.0827 ‘ 276267 23681 528701 342840
. . . . 0.3000 0.1241 . 276267 37753 516482 331879
. ‘ . . . 0.4000 0.1654 .| Eeréesr 49344 5047687 - 321406
- 0.5000 a.2068| - b 276267 &D4T7| 493534 311395
. . . S 0.6000| - 0.2481| .| 276267 71174 482758 301826
A . o . . 0.7000 0.2895 . 276267 B1454 472417 292676
. : 0.3000 0.3308 - 276267 91337 462492 283926
. 0.9000 0.3721 - 2TE287 100842 4529563 275555
. 1.0000 0.4135 - 276267 109985 443812 267546
. 1.1000{ -0.4549 - 27E287 118782 435020 259881
. 1.2000 0.4962 - 276287 127251 425571 . 252544
. 1.3000{ ~ 0.5376 - 276257 135406 418449 - 245519
. 1.4000] - 0.5789 .| . 276267 143260 410640 238791
. 1.5000 0.4202 L - 276267 150828 4031281 222344
. 1.6000 0.6616 - 276267 158122 395900( 226170
- - Tannes Tohhes Tennes - - Tohnes ‘Tannes Tennes Tennes Tonnes
Notes: Run name ; MANMAP10
Date and time o3 150CT9T09:25
“Computation of ref, F: Simple mesdn, age 2 - 10
Basis for 1997 : TAC constraints
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Table 9.7.5 North Sea plaice
Input data for catch forecast and linear sensitivity analysis

Number at age Weight in the stock Natural modtality Proportion mature
Labsl Malue [ Label Valug CV Labal Value oV Labet Vaius CV
N1 801000]  0.27 WS1 012 o M1 0.1 0.1 MT1 ~ ol Tod
N2 : 2792431 . 0.27 . |ws2 024 . 0 - M2 0.1 0.1 MT2 0.5 - 01
i3 307323 .13 W53 0.27]  0.05 M3 Q.1 0] - MT3 0.5 0.1
N4 124575 0.11 W54 0.32 0.04 M4 0.1 0.1 MT4 1 0.1
N5 61960 0.1 EEE 0381 0.02] . M5 0.1 0.1 MT5S 1 [i]
ING 48707 0.1 WS6 0.46 0.02 Me 0.1 .0 MT& 1 -0
N7 .. . 21568 0.1] - ws7 0.5] 0.03] M7 0.1 0.1 MT7 1] 0 i
| N8 12219 0.1 W58 - 0.57 0.04 Ma 0.1 0.1 MT8 1 0 i
Ng . 9240 0.1 W3sga. ] 0.67] 0.02 Mg 0.1 0.1 MT9 1 1]
ki ; §G83) . 0.4 WSio 4 . . 079 i) Wil - o] - .0 MTi0 L 4]
N1 . 58041 - Q.08] WS11 ~ 0731 - 012 - AN 0.1 0.1 IMT11 1 0
l'mz. - 3. 6082 - 0.1 WS12 D.83 .02 M12 0.1 0.1 MT12 1 0
- IN13 ) 3004 0.09 WS13 0.79 0.11 M13 : 0.4 0.1 MT13 1 i¢)
Ni4 E 1853 009 - . [Wsi4 0.83] 0423 - M14 0.1 0.1 MT14 1 0
Ni5. ¢ - 5718 a.1] WS15 1 o04ds] - W15 0.1 0.1 MT15 1 [
. HC selectivity ) Weight in the catch (HC) Relative effoit Year effect for naturai moriaiity
Label - iValue cv © .. |Labei Value .~ |GV . _in HC fishery
AsHt- - [ 0.01] ~ 0.95] . . [WHi1 .26 0.09] Label Value CV Labe! Value CV
SsHZ. L 0,141 . 0.18}: WH2 0.28] . 0.0t - |HF97 1 0.06 K57 1 0.1
o sH3 - ] 0.42] - 017 . WH3 0.31 0.02 _{HF98 1 0.086] K58 1 0.1
RELL 0.57] 0.08 WH4 0.35{  0.04 HF9g j 1 0,08 K99 1 0.1
sHSs - 0.55 -0.13 - JWHS ] 0.41 0.04 .
SfsHB: . 0.51] - 0.05 WHE . 0.47. 0.08 Recruitment in 1998 and 1989
sH7: : 0.55] "~ 0.16) - WH7 0.51 0.02 ILabel . [Value (%Y
sHE - - 0.38] © 018" . WHB ] 0.58 0.02] R98 422414 0.4
JgsHE . 0.31 0.i7 _|WHB [~ 07 o001 - |R¥ 422414 0.4
- lsHio: sl 0.281 - 0.19] WH10 0.81 o.011 - :
ColsH1t i 2B 0.05 WH11 0.81 0.05
gH12 0.24 0] . WH12 . 0.83] o002 - . -
- |sHi3 - 0.22] - 0.45| - WH13 0.84] 0.05 Proportion of F before spawning = .00
sH14 . . 0.29 0.28 WH14 0.83] 0.08 Propartion of M before spawning = .00
sH15 0.3 .29 WH15 0.93, 0.16 ' :

ll'\.- .
VPA suivivors.,

el\acimwgnask98\i-0-all xis |
412 - 3
|



‘Table 9.11.1

Plaice in the North Sea (Fishing Area IV}

Yield per recruit: Input data

Recruit- Hathfal Maturity|Prop.of F|Prop.of M| Weight | Exploit.| Height
Age ment mortality| ogive |bef.spaw.|bef.spauw.| in stock| pattern | in catch
| 1.000' 0.1000]| 0.0000 0.0000 0.0000 0.124 0.0082 0.256.
2 . 0.1000 0.5000 0.0000 0.0000 0.245 0.1416 D.278
3 . a.1000 0.5000 0.0400 0.0000 Q.274 04159 0.306
4 . 0.1000 1.0000 0. 0000 0.0000 0.321 0.5727 0.351
5 - a.1000 1.0000 0.0000 0.0000 0.395, 0.548%| - 0.415
6 . 0.1000 1.0000 0.0000 0.0000 0.455 0.5133 0.470
7 . 0,1000 1.0000 0,_nonn 0_0000 0_499 0_5B528 0_50g
8 . 0.1000 1.0000 0.0000 0.0000 0.569 0.3817 0.579
9 . 0.1000 1.0000 0.0000 0.0000 0.669) 0.3151 0.696
10 f 0,1000 1.0000 0.0000 0,0000 0.79¢ 0.2795 0.813
11 . 0.1000 1.0000 0.0000 0.0000 0.732 0.2501] . 0.806
12 . 0.1000 1.0000( . 0.0000 0.0000 0,833 0.2400 0.834
13 . 0.1000 1.0000{  0.0000 0.0000 0.78% 0.2232 0.339
14 n_ 1000 1.6000] 0_000n 0, 0000 0. 832 0,2872 0824
15+ 0.1000 1.0000|  0.0000 0.0000 1.003 0.2945 0.930
Unit | Humbers - - - - Kilograms - Kilograms
Notes: Run name' : YLDMAPO3

Date and -time: 100CT97:11:53

11:31 Friday, October 10, 1997
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Plaice in the North Sea (Fishing Area IV)

Yield per recruit: Summary table

"1 January Spawning time

F Reference| Catech in| Catch in| ~Stock Stock. | ‘Sp.stock| Sp.stock| Sp.stockj Sp.stock|’
Factor F numbers | weight size bicmass size biomass size biomass |
0.0000 0.0000 0.000 0.000 10.508] 6136.828 B.647| 5789.819 8.647 5789.819
0.1000 0.0414 0.254] 131,295 8.070| 4084.333 6.214| 3735.088 6.214 3739.088
0.2000 0.0827 0.389] 192.730 6.628] 2946.016 4779 2602.49% 4,779 2602.49%9
0.3000 0,1241 0.482| 223.078 5.699| 2258.839 3.854| 1917.032 3.856| 1917.032
0.4000 0. 1654 0.546| 238.382 5.063} 1818.221 3.227| 1478.099 3.227| 1478.09%
0.5000 G.2068 5.5%2| 246.026 4,608 1522.15% Z.777| 1183.698 Z.77r| 1185.698
0.6000] D0.2481 0.626] 249649 4269 1315.391 2.445| 978.5AR 2.465| 978.568
Q.7000 D.2895 0.452| 251.132 4,010 1166.100 2.191| 830.8%2 2.191| 830.892
0.8000 0.3308 0.673 251.479 3.805| 1055.088 1.992( 721.472 1.992( T21.472
0.%000 0.3721 0.690| 251:235]| 5.640| 970.325 1.833| 638.278 1.833] 638.278
1.0000 0.4135 0.704| 250.701 35.504| 904,034 1.703| 573.535 1.703{ 573.535
1.1000 0.4549 0.715| 250.042 3.3%0| 851.052 1.595| 522.079 1.595{ 522.079
1.2008 3.4942 0725 249.34% 3.2%4; o807.855 1.504) 480.3%8 1.504] 480.3%
1.3000 0.5376 0.734| 248.669 3.2100 772.034 1.426| 446049 1.426] 446049
1.4000 {.5789 0.741] ~248.028 3137 74183 1.358| 417.308 1.358| 417.308
1.5000 U.6203 O.748|  247.435 3.073| 7i6.008 1.299] 392.927 1.299| 392.927
1.56000 0.6616 0.754|. 246.893| - 3.015| 693.649( 1.247F 371,990 1.247| 371.990
1.7000 0.7030 0.759| 246,403 2.964| &74.073 1.200( 353.31% 1.200( 353.816
1.8000 0.7443 CD.T6A]  245.981 2.917| B5A6.751 1.159| 337.887 1.159| 337.887|
1.9000 0.7857 0.769| 245.563 2.875| 641.318 1.121| 323.306 1.121| 323.806
2.0000 0.8270 0.773] 245,206 2.834| 8£27.433 1.0871 311.265 1.087] 311.265

- - Numbers Grams tumbers Grams Numbers Grams Numbers Grams

Notes:

Run name
Date and time

Computation of ref. F:

F-0.1 factor
F-max factor

F-0.1 reference F
F-max reference F

Recrui tment

YLDMAPO3
100CT97:11:53

0.3140 -
0.7975

0.1299
0_3298

Single recruit

[TEETRETINTYY

Simple mean, age 2 - 10
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Figure 9.1.1 Cumulative quota uptake for North Sea plaice according to EU Catch reporting (CR_MAN).
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Figure 9.1.2

Dab landings at Dutch auctions 1992-1987.
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Figure 9.2.1

(average over ages 2-6, 3 year running mean).

: Female-maturity for ages 2 to 6 (3 year running mean} and sex ratio

North Sea plaice - female maturity (3 year mean).
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Figure 9.3.1.Commerical CPUE North Sea plaice. UK and NL beamtrawl were used in the tuning.

Norih Sea plaice: cpue
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Figure 9.4.1 " Log log plots of index CPUE vs VPA $tdck_ estimate for the UK
Seine index (not used in the assessment).
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Figure 9.4.2 Log log plots of index CPUE vs VPA stock estimate for the BTS
survey and the SNS survey.,
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Figure 9.4.3 Log log plots of NL beamtrawl CPUE vs VPA stock estimate.
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Figure 9.4.4
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'Figure 9.4.5

North Sea plaice: BTS log cpue residuals

-t.5

1987 1988 1989 1900 1891 1592 15993 -1994 1995 1996

1.8
1830 1881 1602 1993 1984 1985 1995 |
e o e eid S i
North Sea piaice: SNS iog cpue residuais
1.5
1]
-
15
1967 1988 1988 1930 1991 19092 1993 1994 1995 199§
]
e
Narth Sea plaice: UK BT log cpue residoals ;
15
1 age 2 cmitied —3
0.5

-1

15
R

1988 1989 1930 1997

1992 1993

1994 1995 1995

423

L.og CPUE residuals for the fleets

used in'_the tuning of the VPA.

North Sea plaice: BTS log ¢pue residuals

15

NS

A,

AV

SRR

>

X

quth Sea plaice: NL BT log cpue residuals

1682

1991 1993 1994

1998

1987 1988 1989 1990 .1591 1992 1993 1904 1995 1996

——0

—h—10
—a—11
—0—12
013
—&—14

—
|

North Sea plaice: UK BT log cpue residuals

i
[ 15

1

-1.5

1887

14988 1989 1880 891 1992 1993 1994 1995 1986

——10
——11
—a—12
—Or=13

—T—1i4




Figure9.4.6 |

ors || B B H H
[l HE & E & N
L AEEE ii

0.5 1

025

| Waeight of tuning categories in the final assessment.

. North Sea plaice: weights of tuning categories in a_sses:snient

424

& commercial
Hsurveys




Tu

Figure 9.4.7

North Sea plaice retrospective analysis.

North Sea plaice; F2-10

0.5
0.45 1

0.35 |
03 -
0.25 |

ooz

o5
01
0.05 |

0

04 1

SN

e

500000

80 81 82 83 B4

North Sea plaice: SSB -

86 & 87 BB 89 90 W1 92 93 94 D5 96

450000
400000 -

SauUuY

250000
200000
P 150000
100000

tonnes

EONNN
po LS LRIvS)

]

300000 ="

80

1400000

81 82 83 B4 B85 86 87 88 89 90 91

92

T T

93 94 95 96

North Sea plaice: recruitment

1200000

1000000 -

800000

'000

600000 -

425

80 81 82 83 84 85 86 87 83 89 90 91 92 93 04

T T T T




Figure 9.6.1 Stock summary. North Sea plaice.
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Figure 9.7.1 North Sea plaice short term prediction
Contribution of age groups to the total yield in 1998 and the SSBin 1999
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Figure 9.7.2 Plaice,North Sea. Sensitivity analysis of short term forecast.
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Figure 9.7.3 Plaice ,North Sea. Probability profiles for short term forecast.
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Figure 9.8.1
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Figure 9.8.2  North Sea plaice medium-term projections withShepherd SR relation.
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Figure 9.8.3- North Sea plaice medium-term projections with Shepherd SR relation.
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Figure 9.8.4 North:Sea plaice medium:-term projections with.Shepherd SR relation.. .
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Figure 9.10.1

Analysis of historical assessments for North Sea plaice.
Years: 1993, 1994, 1995, 1896 and current assessment (bold).
North Sea plaice historical assessments F{2-10)
0.6
05 /,/\ .
: s
S Ao _ Afﬁf:j::i;;;;;=====‘\;
o4 ‘\@/ / / ~
ol . _
oz
0.1
0
82 B3 84 B5 a6 87 a8 89 20 91 a2 93 94 95 96
year

Norih Sea piaice 556

. "ggEEEEE;gﬁ?ﬁiﬁssg$¢¢$:!53§§§%§\‘

P AN
™

=

'000 tornes.

450

400

B2 83 84 85 8 87 83 89 90 9 92 93 G4 95 @6 97

1600

1400
1200
1000 |

800 4

millions

600 4

400 1

200

82 B3 B4 B5 BS BY 83 89 9C Bl 92 93 B84 65
year

o5 97

434



Figure 9.10.2 Comparison of ICA, Adapt and XSA for North Sea plaice
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Figure 9.11.1
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Figure 9.11.2

Recruitment at age 1 ‘(_millio_ns;)
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Figure 9.12.1 North Sea plalce probability profiles for SSB in 1996 (10 year forecast)
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Figure 9.12.2 North Sea plaice derivation of reference points based on a Flim = Floss at 5% probability. .
A medium term projection is run over 10 years using.a shepherd SR relation at an F = Floss
Bpa is defined as the median level off SSB after 10 year, Blim is the SSB level at 5% probability
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10 PLAICE IN DIVISION IITA
10.1 Trends in Catches and Fisheries

The landing of plaice amounted to 10,121 tons in 1996 as compared to 10,930 tons in 1995. The fishery is
dominated by Denmark with Danish catches accounting for more than 90% of the total. The annual landings,
available since 1972, are given by country and separated on Kattegat and Skagerrak in Table 10.1.1 In the start of
this period most catches were landed in Kattegat but from the mid-1970s Skagerrak have supphed the maJor

proportion of the catch. In 1996 about 75% wete taken in Skagerrak.

The ];mr]mcr data for 19831088 an

........... data Ior 15 b= ars WS10er u 1 anc 0av u on the assumption that Imis-
reporting was a serions source of bhias (ICES CM 1991/Agsess: 1R), In recent years no strong incentive have existed
to omit the reporting of plaice catches (1996 TAC at 14,000 t) and the plaice catches are therefore considered

refiable.

A directed plaice fishery is carried out by otter trawl, seine and gill-net with some beam traﬁlers being inirodﬁt:ed in
recent years. However, most of the catches are taken in mixed human consumption fisheries. A considerable number
of vessels have been taken out of the fisheries in recent years (ICES CM 1996/Assess:6). ! :

10.2 Natural Mortality, Maturity, Age Compositions and Mean Weight at Age

As in previous years catch at age and mean weight at age information are provided by Denmark only. The total
international catch was therefore broken down by the Danish age distributions applied on a quacterly basis for

Kat!ﬂnnl‘ anr‘] QIrﬁgprral( nppnmtnlw The catch at age and the mean ‘_x‘re=ght at age are gr'ren in Tab!e n2 1 and

10.2.2. Weight at age in the stock was assumed equal to that of the ¢catch.
A natural mortality of 0.1 per year were assumed for all years and ages. A knife-edge maturity ogive was assumed
Age group 2 was assumed as being immature whereas all age 3 and older plaice were assumed mature.

10.3 Catch, Effort and Research Vessel Data

Three Danish fleets, i.e. trawl , gill-net and seine, are available for tuning. The age dis-aggregated indices were
derived by merging loghook statistics supplying catch weight per market category with the age disiribution within
these categories available from the market sampling. Only trips where plaice was the most valuable component of
the catch were included. The effect of size determined differences in fishing power was reduced by only using data
for vessels between 10 and 20 GRT. The tuning information is provided in Table 10.3.1.

IBTS survey data for Kattegat and Skagerrak for the st quarter were provided by Sweden for the period 1092 io
1997 nrovided as nos-per-age on a haul by haul basis. Stock ahundance indices were derived by uging random

sl:ratlf ed statistics assuming equal areas of Kattegat and Skagerrak. The survey abundance indices and thei
associated CVs are given in Table 10.3.2. The highest precision of the estimates are found for the ages 4-6 which
are estimated with a precision of approximately 40%.

10.4 Catch at Age Analysis

Tuning was carried out by using the CPUE information from the three commercial fleets and the survey indices. The
survey indices were shifted from February to the preceding December to allow for a full use of the available data. .

The catch information used for the VPA were restricted to the ages 2-11+ as age | plaice were only seen in the

r'at.r‘hpc in 1994 whare !'l'lnv accounted for ca. 1% of the total catch number,

Initially, results using the tuning settings used last year were contrasted with runs with various ages of catchabilities
independent of age, with different plus groups and with different minimum- standard errors used for population
estimates. The comparisons between the runs showed insignificant differences both with regards to the statistics and
the terminal population numbers and fisheries moralities. The settings used last year were therefore maintained in the
present assessment. The tuning parameters and the tuning statistics are available in Table 10.4.1.

The Std. err. on the catchabilites for the commercial fleets are found at 0.2 to 0.4 in the age span 4 to 7 (equivalent to
CVs of 25-50%) with somewhat higher values found for the IBTS survey (Table 10.4.1). For all ages the estimated

EAACFMIWONSSKOS\REP98. DOC 18/10/97 19:35 442




‘survivors differed only sl1ghtly between ﬂeets Plots of the 10g catchabﬂlty res1duals (F1gure 10.1) show httle l:rends
"over time.

The VPA results are given in Tables 10.4.2-10.4.3. The ﬁshmg mortallty (age 4—8) estimated for 1996 is found at

0.80. This is below the values for 1995 found at about 1 per year but is very similar to the values seen for the 1992~

1994 period. Thé exploitation pattern show an increase in the fishing mortality until age 6 from where on F remain at
* a constant level.

‘Retrospective - VPA tuns are carried back to 1993, (Figure 10.4.2). Only small differences are seen in the
retrospective pattern of recruitment, SSB and in the F(4-8).

AN S Theoneea: + T et
ARFed l\cl-l u.ll.ll.l.l:l.ll- AL l- [ 55

The abundance indices from the IBTS surveys in Kattegat and Skagerrak given in table 10.3.2. The time series is
short but may indicate that the 1994 year-class is above average whereas the 1995 year-class is average. Due to the
short time span available no RCT3 analysis were carried out.

10.6 Long-Term Trends
The long-term trends in' the fisheries are presented in Tables 10.1.1 and 10.6.1 and shown in Figure 10.6.1.

In the 19705 catches fiuctuated between 14,000 and 27,000 tons. Since then the catches have declined to the present
levels of about 3,000 to 12,000 tons. The ﬁshjng mortality has remained at a rather stable level of around 0.8 over

the penod (,Uvercu Dy the assessimeni. The SSB was estimated as high as 60 thousaid ions in 1978 but has since then

.................. e Thm emac it Moo sramiad hatizinnan A5 nn
fluctuaied around 35 thousand tons. The tecruitiment Has varicd betwoen 25 aud 160 uu}lluu per yoar
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10.7 Short-Term Forecast

The inputs used for the predictions are given in Table 10.7.1. Stock sizes for age 3 and above are taken from the
estimated numbers of survivors from the XSA. The age 2 recruitment in 1997, 1998 and 1999 are taken as the
geometric average for the 19781996 period. The Mean weight at age are taken as the average for the years 1994—
1996. The exploitation pattern in the prognosis are based on the’ average exploitation pattern 1994-1996 scaled io F
level of 1996.

The status guo predictions result in catches of 10,700 and 11,900 tonnes in 1997 and 1998, respectively (Table

™ e e L L N A LA T I AN AT e e nim - [ERELaR |
10.7.2). The status quo estimate of S8B remains in the range 39,000-40,000 tons over the 1997 1599 period. The
short- and ‘luus-u:uu JJ.EIU d and SSB are shown in T g"’C 1{} 7 1.

The iﬁput to the sensitivity analysis are given in Table 10.7.3. Figure 10.7 .2 shows the sensitivity and the sources of
variation connected to the various input parameters for the status guo catch predictions. The 1998 yield is found
most sensitive to the fishing mortality in 1998 and 1997, and to N3, N4 and WH4. About 60 percent of the variation
associated with the estimated 1998 yield can be attributed to the fishing mortalities in 1998 and 1997 .The SSB at
- the start of 1999 is'mainly sensitive to the maturity of age 3-5 and the abundance of the 1994—1996 year class sizes.
Of the total variance on the 1999 SSB 60 percent can be attributed the recruitment variability in 1997 and 1998.

Figure 10.7.3 shows the probability profiles for 1998 yield and the 1999 SSB under the status guo projection. The
plots show that a catch level similar to that of 1996 may be achieved with a fishing mortality below Sty guo and that
“it is unlikely that the'SSB fall below the }ustoncal minimum SSB found at 24.000 tons.

]
7
2
b
i
|
:

The fitting of dome shaped stock-recruitment curves resulted in an optimal SSB found at levels considerable below
what has been historically observed and fitting a Beverton stock recruitment curve show that the asymptotic constant
-recruitment level is reached at very low SSB levels (Section 10.9). A face value use of these stock recruitment
expressions will imply a non precautionary approach in for the medium-term projections. For this reason a modified
‘Beverton stock recruitment curve showing declining recruitment for SSB below the historical minimum was applied
(see Section 10.9). Also a soft ware problem: was encountered as the Aberdeen medium-term programs were not able
to cope with stocks were the youngest age group were as high as age 2. For this reason recruitment was introduced at
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age one where the mortalitics, weights and maturity for age one were set at zero (associated CVs also set at zero).
This is not a completely satisfactory sofution as the recruitment is made dependent at SSB one year off the true
value. However, as SSB does not show marked differences between successive years this will not fundamentally
invalidate t_he analysis.

unii'ilﬁ'iiiul, ulai jr'u:lu is found between 8,000 and l.f 000 iones and that recruitment varies in the range .Z..') IO lUU
millions (F1gure 10.8.1). The dependence. of the medium-term SSB for year 2006 on the reference F-level are
summarised in Figure 10.8.2. The 5%ile intercepts the SSB level of 24,000 tons (the lowest SSB historically.
encountered) at the F-factor level of 1.2.

10,9 Long-Term Considerations

The assessment indicates a relative stability in yield, SSB, fishing mortality and recruitment over the period where
- the stock has. been assessed (1978-1995) The fishing mortality have fluctuated around the value estimated: for. the
current year (0.8 per year) which is slightly above the estimated F,.4 of 0.67 per year suggesting that the stock may
sustain the present fishing mortality without affecting the recruitment prospects.

™ 1 -

The best year classes of the Plaice in Illa has been produced in years where the SSB were found at low levels (Flgure
10.9.1). This implies that stock recruiument curves fitted with Ricker or Shepherd curves leads to optimal SSB Jevels -
below the observed historical minimum SSBs and that Beverton recruitment curves approaches the assymtotical

- recruitment at low SSB levels (Figure 10.9.2).

nimam

i8]

E

To derivc a stock-recruitment curve qﬁdwing declining rer‘ﬁ}itment for SSB levels below the h_stg_;calr inimn
SSB .a Beverton recruitment curve were ﬁtted by fixing on of the parameters in the expression. The estimated
se]ectlon curve and the estimate of maximal recruitment are shown in Figure 10.9.3. The narameters ( adjusted to the
parameterisation used in the Aberdeen programs) and the log-residuals were used to produce a stock-recruitment file
similar to the output format of the RECRUIT programme (Table 10.9.1). :

=

-10.10 . Comments on the Assessment

'“‘nc BGIBCHOI'I criterion used mr mcmmng nsnmg mps into the tunmg fleets (wz that trips are. mcluded when plalce
- €01 |au|.uw the most: valuable compaoient of LllU LdLLﬂ) may potenuauy bias the CPUE. estimates. Other selecnon
criteria for identifying the fisheries targeung plaice may be considered.

The estimated F-level of ca. 0.80 per year found in IHa is considerable higher than what is seen in Division IV (F
at .55 for ages 4-8). This difference may. be cansed by older,:matire plaice emigrating from Skagerrak to the North
Sea for spawning. When not specifically accounting for emigration (by adding the'rate of migration to the natural
mortality) the VPA calculation will overestimate the fishing mortality. Transplantation studies have indicated that
‘tagged plaice released in Skagerrak may migrate into the North Sea (Ulmestrand 1989; K.J. Stzehr and J.G. Stgttrup
-1991).. A migration of older mature plaice. may be preceded by larval drift from the North Sea to Div. IIla (Harden
Jones 1968). If so, the estimated relation between stock and recruitment for Division Illa may be compromised. The
median recruitment per SSB (recruitment/SSB at the Fpeq line) are found at 0.79 for Division IV as compared.to 1.13
for Division IIla, If assuming similar pre-recruitment mortalities in the two areas this may suggest that the Hla

recruitment is overvaiued / that the Ti1a.SSB is undervaiued,
10.11 .. Biological Reference Points ;. -

‘The yield per recruit analysis has been carried out using the average 1994-1996 exploitation pattern raised to-the
level of the F(4-8) estimated for 1996. As mean weight at age was used the average weichts from 1994—1996 The
input data to the Yield per recruit analysis are presented in Table 10.11.1 and the yield per recruit results is given in
Table 10.11.2 and shown in Flgure 10.7.1. F,,, is found at 0.16 per year and Fy; at 0.08.

.No clear relatlon is found betWeen SSB. and recru]tmcnt and no apparent declme in recrultment is seen for the lower
SSB levels (FlngI‘E 10.9.1}, Fmed is. estlmated at 0.67 per.year. Fmgh, corresponding to a.SSB per recruit of about 366
-gram, is estimated at about 4.27 per. year.. The high Fiign: value is caused by the combined effect of a knife .edge
matumy oglve with full recruitment at age 3 and .a insignificant fishing mortality at age 2 (O 03 per ycar) which

~e

.makes it Vl.l'lUd.lJ.y lmpDSSlDlC io fish down ihe SSB per l'eCI’l.llt toievels below 366 gramis.
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As a non domed stock-recruitment curve is applied there is no basis to define an MBAL for the stock. By, is found
at 24,000 tons and the associated Fy., 15 estimated at 1.76. '

The reference points are surnmarised below.

FO.I Fn;lglx Fmed Fi_l_lgh I:"cm'rent Bloss Floss
0.08 0.16 0.67 4.27 0.80 24,000 1.76

10.12 Definition of Safe B'inlogical Limits Using Target and Limit Reference Points

TUA o Tk fon Dokt TN oo & PRSI N SURIUY N SR SR - Pt BN 2.1 T Y )7 0 JIN. NG I o ¥, 0 TR I |
A TCICECIIC PUHTILY ADC OLCLIIL L F ) WEEC UCLLVED ITOUNEL G INETCOPUIUL UL UIC Digge Uil LIS 270100, UIC LW ol dnd LS
M3 ln frama tha laot vynom ~AF tha snadiors faems Favannot MDioaea 1012 1Y Tha T DAL cnd thoate cnonadotad OO THA o
i IO Wie s yodl U1 ull 11 LUBLILLELEE JULLLASE (UIEUIG IVl 0 f LHC 70NN diid WS daxdlilateld Jon-ras
are licted in tha tahls helnur
afC SICE I OG0 [t D10V
lim F-PAs SSB-PAs
Bios B-5%ile F-10%ile E-20%ile SSB-5% S8B-10% SSB-20%
24,000t 0.95 1.03 1.22 34,0001t 33,0001t 30,000 t

The current Fyg of 0.80 is found below the lowest F-PA and the current SSB of 37,000 t is found above the highest
SSB-PA. '
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Table 10.1.1 Plaice landings from the Kattegat andl Skagerrak (tonnes) 1972-1996. Official figures, excluding misreported landings in the period -
1983-1988. See Anon. (1992). ' S o -
Year Denmaerk Sweden Germany Belgium Norway - Total Total Total
Kaitegat  Skagerrak Kattepat Skagerrak  Kattegal Skagerrak  Skagemak  Kattegat  Skagerrak - Div. Illa

1972 15,504 5,095 348 70 ‘ R 15,852 3,165 21,017
1973 10,021 3,871 231 80 10,252 3,951 0 14,203
1974 11,401 3,429 255 70 11,656 3499 - 15,155
1975 10,158 4,888 369 77 10,527 4,965 15,492
1976 0,487 9,251 271 81 0,758 : 9,332 19,020
1977 11,611 12,855 300 142 11,911 12,997 24,908
1978 12,685 13,383 368 94 13,053 13,477 26,530
1979 o720 11,045 281 105 10,002 11,150 21,152
1980 5,582 0514 289 92 5.871 9,606 15,477
1981 3,403 8,115 232 123 4,035 8,238 12,273
1982 2,717 7.789 201 140 2,918 7,929 10,847
1983 3,280 6,828 291 170 133 14 3,571 7,145 10,716
1984 3,252 7,560 323 356 32 27 22 3.607 7,965 11,572
1985 2,979 9,645 403 296 4 136 18 3,386 10,096 13,482
1986 2,468 10,653 170 215 505 24 2,638 11,397 14,035
1987 2,568 11,370 283 222 104 907 25 -3,255 12,524 15,779
1988 1,618 9,781 210 281 3 716 41 2,031 10,819 12,850
1989 1,596 5,387 135 320 4 230 33 1,735 5,970.1 7,705
1990 1,831 8,726 201 777 2 1 471 69 2,034 10,043.7 12,078
1991 1,756 5,849 267 472 6 315 68 2,029 6,707.9. - 8,737
1992 2,071 8,522 208 381 537 107 2,279 9,547 11,826
1993 1,289 9,128 287 175 339 78 1,576 9,720 11,296
1994 1,553 8,790 315 227 4 325 65 1,872 0,440 11,312
1995 1,555 8.479 132 338 6 302 76 1,693 9,237 10,930
1996 2,336 7,256 195 198 11 0 105 2542 7,578 10,121




Table 10.2.1 Catch in numbers.

Caich in Numbers ('000)

Age group

2 3 4 ] & 7 8 9 10 114+
1978 503 16129 40633 25613 234 637 i 65 48 B2
1875 1105 9701 28662 20812 7648 2518 170 78 50 55
1980 363 4792 16421 12627 60se 2403 953 204 54 50
1981 191 4059 13135 11001 4318 143 548 214 119 97
1982 552 2168 9653 11119 5825 1941 795 316 He 50
1983 1569 10292 9143 8503 2832 980 563 272 102 112
1984 2184 12880 12655 4590 2043 906 750 592 300 107
1985 1462 B8990 22548 5434 1767 725 275 209 175 164
1986 395 4479 15549 20027 4915 680 273 130 izz 84
1887 S92 4236 13084 18820 1061 2184 agg 237 126 165
1988 100 3121 12374 14159 7055 2822 973 331 140 162
1988 1045 3977 7365 6489 2813 1215 568 265 140 226
1990 3205 8993 8905 10042 3333 1015 495 360 161 256
1991 2363 8735 9602 4840 2878 BB8 304 156 86 135
1962 934 3995 12219 18212 4493 1078 308 119 28 119
1993 1130 3664 10304 13486 7038 1707 388 108 50 75
1994 1462 6888 7503 9708 7913 2772 448 iig 4G a5
1985 438 2288 g822 11881 5662 4973 BR& 138 &h 48
1996 4446 5292 7827 5171 4627 1769 1324 147 23 i

Table 10.2.2 Mean weight in Catch.
Mean Weight in Catch (kilograms}
Age group

2 3 4 & & - 8 g 10 11+
1978 0.236 0.248 0.268 0.322 o047 0.598 0.752 0.818 0.914 0.843
1979 0.222 0.255 0.267 0.297 0.378 0.451 0.655 0.922 1.02 1.044
1980 0.261 0.274 0.306 0.345 0.414 0.579 0.64 0.753 .81 091
1881 . .23 0.2563 0.256 0.357 0.432 0.537 0.571 o.e213 g.812 0.999
1982 0.27 0.301 0.286 0.318 0.386 0.544 0.704 0.813 0.912 0.986
1983 0.285 0.274 0.293 0.356 0.423 0.483 0.531 0.647 0.986 1.184
1984 0.277 0.293 0.309 0.377 0.42 0.419 0.39 -0.36 0.446 1.106
1985 0.279 0.284 0.307 0.352 0.437 0.547 0.661. 0.742 0.754 0.918
1986 0.252 0.277 0.284 0.321 0.398 0.538 0.674 0.791 . 0.862 1.026
1987 0.34 0.285 0.286 0.303 0.374 0.538 0.738 0.944 1.023 1.118
1988 0.249 0.268 0.269 0.29 0.35 0.474 0.567 0.757 -~ 0.832 1,182
1588 0.274 0.263 0.282 032 0.376 0.4585 0,838 0.730 0826 1.1
1930 0.291 0.288 0.294 0.337 0.397 - 0.498 0.685 0.774 0.957 $.152
1991 - 0.263 0.27 0.259 0.274 0.365 0.492 0586  0.671 0.869 1.011
1992 0.309 0.3 0.273 0.28 0.336 0.5 0.646 0.817 0.804 0.971
1993 0.268 0.273 0271 0.295 0.338 0.44 0.565 0.715 0.802 1.171
1994 0.275 0.264 0.272 0.289 0.33 0.38 0.514 0.659 0.776 (0.982
1995 0.263 0.301 0.303 0.29 0.328 0.368 0.5 0.738 0.75 1.016
1998 0.267 0.268 0.294 0.363 0.399 0.435 0.429 0.562 0.85 i.215

EAACFMYWGNSSEKORVT-10-2-1. DOC



Table 10.3.1 Tumng fleets used for the plaice in Illa.

Plaice in the'Kattegat and Skagérrak (Pishing Area IIIa) {(run name: XSAHOH0O1)

104 :

ARGOS: Argos, lst Q (IBTS) (Catch: Number) (Effort: Unknown)
. .

1931 1596

11 0.9% 1.00

29 _

1 9.29 6.44 1.62 0.38 0.08
1 6.02 5.78 5.11 2.03 0.22
1 6.48 1.8% 1.05 i.19 8.25
1 10.40 420 1.13 0.85 .40
1 13.135 4.90 1.54 0.46 0.1
1 12.96.. 3.26 1.14 0.12 0.04

FLTQ7: Danish gill-netters {Catch: bnknown) (Effort: Unknown} .. -

1987 1996 j : : e

110.001.00°

2 10 .

1888 15292.8 122344 .4 479552.0 850921.6 650604,
1794 S1075.4 800124 437556.5 556007.0 386068.
887 8160.4 29537.1 113536.0. 120986.8 9153B.
471 24256.5 78751.2 B5627.8 134564.7 67023.
429 17760.6 93564.9 137408.7 89703.9 104032.
777 27039.6 143745,0 470240.4 711732.0 182595.
1101 19377.5 87959 _9 281305.5 554243.4 523385
2019 23016.6 519690.6 720984.9 926317.2 ' 815079.
1908 8957.6 110282.4 527752.8  1314893.6 678103.
1716 257288.4 358596.8 530244.0 512569.2 514800.

FLTOH: Danish. trawlers (Catch: Unknown) (Effort: Unknown)

1987 1596 : -

11 0.00 1.00 i~

2 10
2551 11478.5  15152%.4  543342.5  B15554.7  402802.9
1572 3301.2  126074.4 © 565291.2  £52851.6 2528514

729 145800 52852.5_ 135885.6  164462.4 652455
1349  113855.6  319443.2 ~ 330100.3  335226.5 583421
1458 75014.8  340429.2 °  416765.2  203318.0  111127.6
1557 27870.3  150250.5 445613.4  728937.4 197116.2
1511 23873.8  199754.2 | §28727.1  600018.1  2§7295.8
2578 74246.4 581854.6. 737823.6  885285.2  647078.0 1
1580 9164.0 70626.0  340016.0  725378.0 323900.0 1
2207 -384238.7- 308759.3 - 378279.8  2B0289.0 225776.1

FLT12: Danish seiners {Catch: Unknown} (Effort; Unknown}

1987 1996 : '

11 0.001.00°"

Z 10 s . o
3451 33129.% 3124048.8 1211645.1 096137.4 1138069
2425 8002.5 352595.0  1202557.5  14115%2.5 654022
2220 91908.0 406926.0 717948.0 730602.0 316350
2625 285600.0 918800.0 940012.5  1055512.5 319462
2694 256738.2 919462.2  10D13752.2 542032.8 359110
2403 64160.1 322963.2  13351C6.8  2032457.4 505591.
2510 72539.0 2050670 §09930.0  1019311.0 §50090,
2812 328441.6  778361.6 761208.4 968171.6 740962,
2612 74442 .90 328589.6 726658 .4 992821.2 650126,
2684 877936.4 616783.2 816204.4 372270.8 -325300.
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Table 10.3.2 Mean nos. per haul and CVs for Argos IBTS survey in 1st quarter. -

Abundance indicees provided as the mean number per haul

Year |#hauls age1 age2 age3 age4 ageS age f age7 age8 agef age 10{Total
1892 25 000 417 929 644 162 038 008 002 000 0.00fF 22.01
1993 45 035 650 602 578 511 203 022 004 0.00 0.05] 26.10
1994 48 033 850 648 189 109 113 025 004 002 003] 19.83
1995 48 029 448 1040 420 113 085 040 000 000 000] 2175
1996 48 0,00 17.05 1335 4.80 154 046 013 008 000 0.01] 3751
1997 46 013 685 1290 3.26 114 012 0.04 0410 002 0.08] 24.64

CV of the survey abundance

Year agel age? age3d apged ageb -age6 . age7 agef8 age9 age 104Tctal
1992 74 27 14 16 20 38 100 - ' 28
1993 49 33 14 14 17 40 346 1663 1 439I 12
1994 28 24 14 13 17 19 23 54 69 29 14
1995 56 40 24 20 17 20 21 A
1996 39 30 24 22 22 24 29 46 32
1997 86 25 34 23 22 33 65 26 35 45 27

[Mean 55 390 24 18 18 26 86 874 52 @90 22
CV by age for the Argos survey in liia
90
’P
1 = /
F (1 S
BO 4 - - - - s e

cv

o] t t + t f
age 1 age 2 age 3 age 4 age 5 age 6 age 7
Age
T/AAMMANITIIARTOOT AT 1M 23 A Ty
LA CIVILY UNNOODRZOV L - LU= L LA
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Table 10.4.1 Plaice in Illa, Diagnostics from the XSA run..

Lowestoft VPA Version 3.1

7-0ct-97 11:53:10

. Plaice in II;a.(ruﬁ: XSAHO&Ol/XOl)
CPUE data from file /users/fish/ifad/ifapwork/wgnssk/ple_kask/FLEET.X01

1

.Catch data for'. 19 years. 1978 to 1996_ .Ages 2 o

Fleet, First, Last, First, Last, Alpha, Bata:
- - , - Year; year, .age , age L :
. ARGOS: Argos, 1lst Q ., 1991, 1995, 2, 9, . .990, 1.000
- FLT07: Danish gill-n, 1987, 1998, 2, 10, - .000, 1.000
FLT08: Danish trawle, 1987, 1994, 23 10, .000, 1.000
-FLT12: Danish seiner, 1987, 1996, 2, 10, .000, 1.000
Time series weights :
Tapered time weighting applied
Power = 3 over 20 vyears
‘Catchability analysis
Catchability dependent on stock size for ages < 3

Regression btype. = C
Minimum of 5 points used for regression
Surviver estimates shrunk to the population mean for ages < 3

Catchability independent of age for ages »>= a

Terminal pepulation estimation

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

S.E. of the mean to which the estimates are shrunk = .500

Minimim'standard error for pepulaticn
estimates derived from each. fleet = L300

Prior wea

_____ waigh

Tuning converged after 25 iterations

1

Regreszsion weights .
. _751, .820, 877, .921, .954, ..976, .990, .997, 1.000, 1.000

FAACFMUWGNSSKIMT- 1041 DOC
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Table 10.4.1 cont.

Fishing mortaliti

Age 1887,
Age, ;
2, .018,
3, .l4a,
4, 480,
5, 1.335,
§, 1.213,

7, .B2Z,

8, 473,

n =N
3, . 130G,
10, 1.062,

1

¥SA population
yern z,
1987 , 3.55E+04,
1988 , 3.40E+04,
1989 , 6.77E+04,
1990 , 7.31E+04,
1591 , 4.94E+04,
1392 , 4.30E+04,
1983 , 1.75E+04,
1994 , 4,21E+04,
1995 , 4.46E+04,
1996 , 8.17E+04,

oc
“ 033,

1.349,

numbers

-41E+04,
«16E+04,
O07E+04,
J0Z2E+03,
.31E+04,
L24E+04,

L20EeRa,

L29E+04,
.B7E+D4,
\39E+D4,

WM W

ok o B3 OBY B W

.016.,
.147,
.360,
.785,
.952,
.924,
.0681,

TN
PRV

.983,

1.

1.
i.

1.

4
L.

i.

0, 1991,
047,
171,
496,
059,
130,
0086,
154,

1Cn
i 1V

187, .

.052,
.157,
.2438,
.46]
L9089,
.959,

{Thousands)

AGE

S

L61E+04,
L69E+04,
.56E+04,
.40E+04,
GUE+04,
BBE+04,

AEELNA

JAEELDS,

BOE+D,
L32E+04,
.11E+04,

Q4E+04,
O2E+04,
J25E+04,

.24E+04, 7.

L2EE+D],

.04E+04,

3
2
1
1
1.
3
2
2
2
1.47E+04,

wn
L]

1,60E+D4,
9,76E+D3,
4.82E+03,
.62E+04, '5.18E+03,
32B+04, 5.07E+03,
S3E+03,

2004,

AEE.04, 1 20F

15E+0d, 1.66E+04,

1.02E+04,
7.40E+03,

1992,

.023, .
107,
.305, .
.8sz, .
.986, .
1.

934,

.104,

949,

(¥}

4
5
7

o oW
.t

5

4_.10E+03,
4_308+03,
2.12E+03,
1.68E+03,
1.51E+03,
.85E+03,
L54R20Z,
L19E4+03,
S51E+03,
91E+03,

LV R o A

Estimated population abundance at lst Jan 1997

-00E+00, &.97E+34, 3.11E+04, 2.07E+04, B.36E+03, 2_3CE+03, 9.

1993,

N - 2F .

.1

03z,

376,
572,
954,
224,

[+ 3wy

047,

1.08E+07,
1.63E+03,
1.21E+01,
7.60E+02,
.5TE+02,
.25E+02,
LATELDZ,
.76E+02Z,
16E+03,
07E+02,

S4E+02,

Taper weighted geometric mean of the VPA populations:

4.97E+04,

4,21E+04, 3.33E+04, 1.99E+04, 7.37E+03,

2,72E+03,

Standard error of the weighted Log(VPA populations)

.3288,

L3065,

EAACFMWGNSSKOR(T-18-4-1.00C

.3204,

-4415, .46685,

451

L4933,

3.57E+02,

.4625,

4,.69E+02,
6.06E+02Z,
5.48E+0Z,
5.54E+02,
2.17E+02,
2.15E+02,
1.828+02,
2.17E+02,
1.85E+02,
2.34E+02,

6.12E+02,

3.43E+02,

.5672,

. 19%&

.52
.150
.307
.463
, 1.071

[}
o
)
=~

A
[T B ]
-]
=1 =l

(=%

10,

2.02E+02,
1.99E+02, .
2.34E+02,
44E+02,
59E+02,
79E+0L,
10E+01,
21E+01,
14E+01,

2.
1.
4.
8.
6.
9.
3.65E401,

7.22E+01,

1

L36E+02,

L1964,



Table 10.4.1 cont.

Fleet : ARG0S: Argos, 1lst Q

Age , 1987, 1988, 1%89, 1%90, 1991,

2, 99.99%, 99.5%9, 99.99, 99.99, -.01, "
3, 99.99, '99.99, 99.99, 99.99, .04,
4 , 99.99, 99.4y, 99.99, 99.99, -.35,
5 , 99.99, 9%.93, 99.%%3, $%.53, -.1§,
6 , 99.99, 59.9%, $9.99, 9%.99, . -.05,
7, 99.39, 99.99%, 99.99, 9%.99, -~.39,
8 , 99.99, 59.99, 99.99, 99.99, $9.99,
9, 99.99, 99.99, 99.99, $9.99, 9%9.99,
10 , No data for this fleet at this age

" 1992,

-.48,
.28,
.19,
.04,

.64,
.09,

[y

c2.42,

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

Age 3, 4, .. 5, g,
Mean Log g, -8,9793, - -9.5361, -9,7336. -9.9990,
5.E{Log q), .4063, L4783, .B128, .5385,

Regression ‘statistics

Ages with g dependent on year class strength

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

2, 1.33, -.543, 7.63, .37,

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

Age, Slope , t-value , Intercept, RSquare,

3. 1.07, -.075, 8.86, .21,
4, .84, 215, 9.70, .32,
5, .39, 2.125, 9.87, .76,
5, .76, .308, 9.79, .53,
7, 1.1z, -.272, 10.01, .64,
8, .00, .000, .00, .00,
9, .19, 2.5374, 5.73, .84,
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o
U,

No Pts, Reg s.e,

B O WG oy

.49,
.45,
.24,
.44,
.53,
.0o,
.07,

Mean Q

-8
-2
-9

-10.

-9

-7.

.98,
.56,
.73,
6o,
.79,
.00,
51,

1%%6
-.07
-.18
-.25

-1.42

2.

19923, 1994, 1995,
-.24, .28, 52,
-.72, .36, 22,
-.34, -.25, 39,
.18, L33, .04,
W27, .15, -.0z2,
.05, 99.%98, -.38,
.52, 99.99, 99.99,
2.18, 39.9%, 1.61,
7, 8,
~9.7874,  -9.8184, -9

4179, .7370,
Mean Log g

40, -8.41,

-.%¢

.62

-.52
3.01




Table 10.4.1 cont.

Age , 1987, 1888, 1989, 1990, 1991, 1992, 1993, 1994, 19295, 1996

2, .12, -.64, .49, -.03, .29, .37, .30, .05, -.28, .18
3, -.36, -.87, -.92, .03, .24, .45, -.28, 1.11, -.59, .68
4, -.1i§, .17, -.56, -.08B, -.Z28, .32, -.ls, .26, .31, .10
5 -.13, .04, -.55, .05, -.31. .45, -.29. .07, .64, -.06
& , -.27, -.17, -.38, -.06, .40, .01, W23, -.37, .18, .30
7, -.5%, -.20, .0x, ~-.17, .47, -.01, .44, -.18, .18, -.12
8, -1.15, -.286, .20, .28, .40, .16, .05, -.24, .38, -.10
g, -.67, -.19, .25, .46, 70, .23, .13, o -.37, .21, -.25
10, -.37, .11, 69, 65, .64, .47, ~.27, -.28, ~-.03, -.30

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

Rge |, 3; 4, 5, A, 7, B, 9, 10
Mean Log g, -5.7882, -4.5164, -3.5640, -2.9792, -2.5818, -2.5014, -2.5014,  -2.5014,
5.E{Log a), .6567, .2905, .3597, . 2856, .3108, 4318, L4122, L4634,

Regression s

Ages with g dependent on year class strength

Age, Slope , t-value , Intercept, RSquare, No Pts, Reg s.e, Mean Log g
2, .31, 1.698, 9.93, .45, 10, .37, -7.98,

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

2ge, S8lope , t-walus |, Intercept, R8quare, Mo Pte, Rag =.2, Mean Q
3, .58, .768, 7.78, .32, 1c, .38, -5.7%,
4, .99, .017, 4.56, .45, 1o, .31, -4.52,
5, .73, 1.103, 5.29, .69, 1o, .26, ~ -3.586,
&, 1.21, -.789, 1.68, .68, 10, .35, -2.88,
T, 1.20, -.782, 1.51, .68, 10, .38, -2.58,
: 1.34, ~.780, 1.04, .42, 10, .59, -2.50,
9, 1.11, -.333, 2.08, .55, 10, .48, -2.44,

10, .76, 1.5386, 2.92, .85, 10, .31, -2.37,

1
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Table 10.4.1 cont.

T e T man [ R R
Llgel [ ralyo; Ldilsil Liawle

Age , 1987, 1988, 1989, 199%0, 1991, 19

92,

2, =-.11,.-.29, -.33, .00, .26, .09,
3., -.51, -.14, =-.20, .32, .25, . -.28,
4, -.27, .63, ~-.12, . .28, ~-.33, -.38,
5 ; -.20, .59, .23, .19, -, 45, D&,
6 , -.37, .25, .18, ~-.05, ~-.08, .07,
7, -.99, -.21, ~.18, -.16, ~-.10, .38,
8, -1.73, -.%6, -.44, -.012, .03, .56,
9 , -1.46, -1.13, -.54, -.48, .70, -.63,

10, -.85, -.28, -.58, -.73, ~-.03, -1.5Q,

1994,

Mean leog catchability and standard error of ages with catchahility

independent of year class strength and constant w.r.t.

Age , 3, 4, 5, 6,
Mean Log g, -5.7298, -4.5849, -3.8389, -3.6616,
S.E{Log 4}, L5131, L3582, .3998, L1983,

Regression statistics
Ages with g dependent on year class strength
Aga, Slope , t-value , Intercept, RScquare, No

2, .28, 2.663, 9.92, .66,

Ages with g independent of year class strength and

Age, Slope , t-value , Intercept, RSquare, No
3, .69, .607, 7.23, .35,
4, 4.19, -1.821, - -13.85, .04,
5, .91, .245, 4.39, .50,
&, 1.18, -.489, . 2.80, .81,
7. .95, L2013, 4.10, . .67,
8, 1.22,  -.328, - 3.62, 24,
9, 6.87, -2.115, -2.38, o2,
10, 1.01, -.046, 4.83, 52,
1.
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1993, 1995, 1996
.19, .25, -.27, .10
.17, .82, -.s0, .20
.39, .1c, .13, -.42

-.25, .05, .51, -84

-.08, -.1le, .31, .09
.25, .25, .38, .08
.09, .0%, .95, .47

-.05, -.79, .42, .37
.41, -.59, -.37, -.08"

time
7. 8, 9,
-3.8898, -4.1928, -4.1928,
.3829, L7040, . 7890,

Pts,

1q,

10,

id,

Reg s.e, Mean Log g

24, -7,

72,

censtant w.r.t. time.

Boor

~
nCyg 5.

.37, -5
1.32, -4
39, - -3
23, -3
38, -3
.91, . -4
3.99, -4
55, 4

.13,
.58,
. B4,
A6,
. B9,
.19,
.51,

o=
.a5,

10
-4.1928,
. 7261,



Table 10.4.1 cont.

Flest FLT12: Danish seiner
Age , 1987, 1588, 1989, 1990, 1991, 1992, 1993, 1994, 19235, 1996
2, -.15, ~-.45, -.34, -.11, .24, -.02, .14, .46, -.04, .12
3, -.47, 03, 31, .29, .21, -.38, -.74, .70, -.29, .27
4, -.0%5, 57, 15, .38, -.33, .02, -.43, -~ 24, .1e, -.13
5, .18, .67, 35, .41, -.33, .39, -.4%, -.20, .pe, -.81
6 , .-.03, .35, .23, .07, .09, .18, -.09, -.51, 12, -.32
7, -.74, 08, 25, -.02, .21, -.02, .31, -.0s, 16, -.31
g, -1.2%, ~-.11, -.1o0, .08, .28, .02, .31, -.04, 35, .13
g, =-.79, -.85, -.20, -.12, .62, -.29, .11, -.60, 06, .00
10, -.52, -.27, g0, -.38, -.43, -.51, -.44, -.98, 11, -.47
Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time
Age . 3., 4, 5, 6, 7. g, 9,
Mean Log q, -5.3038, -4.3014, -3.5814, -3.2677, -3.4538, -3.7940, -3.771940,
S.E{Log 4}, .4488, - .3z280, .4722, .2615, .2975, 4289, .4522,
chr2551éh statisties
Ages with g dependent on year class strength
Age, Slope , t-value , Intercept, RSqguare, No Pts, Reg s.e, Mean Log g
2, .31, 2.153, 9.60, .57, 10, .29, -6.96,
Ages with g independent of year class strength and constant w.r.t. time.
Arge,. Slone t-value , Tntercent, RSquare; No Pts, Reg s.e, Mean Q
3, 86, .244, 6.03, .30, 10, .41, -5.30,
4, 3.22, -1.77%, -9.18, .08, 10, .94, -4.30,
5, .87, .305, 4,39, .44, 10, .44, -3.58,
6, 1.40, -1.552, .94, .67, 10, .34, -3.27,
7, 1.13, -.565, 2.85, .71, 10, .35, -3.45,
8, 1.18, -.473, 3.24, .48, 10, .53, -3.79,
9, 1.e7, ~1.487, 2.80, .40, 10, .65, -3.986,
14, .88, 1.132, 4.26, .89, .26, -4.1%9,
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‘Table 10.4.1 cont.

Terminal year survivor and F summaries

Age 2 Catchability dependent on age and year class strength
. Year class = 1994
Fleet, Estimated, Int, Ext, Var, N,
o _ Survivors, 5.8, 5.8, Ratio, ,
ARGOS: Argos, lst Q 65062., 475, .Qog, .Q0, 1,
FLTO07: Danmish gill-nm, 838240, .431, .000, .00, 1,
FLT0B: Danpish trawle,  77185.,  .200, ©o.oo00, .00, 1,
FLT12: Danish seiner, 78932.. L339, .000, .00, 1,
P shrinkage mean, ., 42118., .31,, .,
F shrinkage mean , 134715., 50,,..,
Weighted prediction :
BSurvivors, ini, Ext, N, var, F
at end of year, S.e, 5.e, ’ Ratio,
69721., .15, .16, 6, 1.047, 059
Age 3 Catchability constant w.r.t. time and dependent on age
¥Year class = 1993
Fleet, Estimated, Int, Ext, Var, N,
, Survivors, s.e, s.e, Ratio, .
ARGOS: Arges, lst Q , 35745, L322, .351, 1.089, 2,
FLT07: Danish gill-n, 29976, 346, .418, 1.21, 2,
FLT08: Danish trawle, Z26568., 262, .199, .76, 2,
FLT12: Danish ssinsr, 32666, .255, .142, .55, 2,
F shrinkage mean |, 342e7., 250,
Weighted prediction :
Survivors, Int, Ext, N, var, F
at end of year, =s.e, 8.2, , Ratio,
31077., .14, ©o.10, 9, R e .150
1 ) .
Age 4 Catchability constant w.r.t. time and dependent on age
Year class =.1992
Fleet, Estimated, Int, Ext, Var, N,
. ’ Survivors, s.e, s.e, Ratio, ,
ARGOS: Argos, 1lst Q , 23034., 267, 161, .60, 3,
FLTO7: Danish gill-n. 20976, , 227, 1486, .64, 3,
FLT08: Danish trawle, 17509., .215, .310, 1.44, 3,
FLT1Z: Danish seiner, 22643., .208, L2329, 1.10, 3,
F shrinkage mean , 19690., W50, .,
Weighted prediction
Survivors, int, EXt, N, var, F
at end of year, 2., s.e, , Ratio,
20687., .11, .08, 13, 856, .307
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Scaled,
Weilghts,
.098,
.119,
. 246,

.183,
T .250,

.094,

Scaled,

Weights,
.184,
.159,
.276,

agn
L2592,

.089,

Scaled,

Weights,
.166,
L2358,

L2558,
L2758,

.0e8,

Estimated
F
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.049
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5
3
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R ]

.137

Estimated
F
.280
.304
.354
.284
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Table 10.4.1 cont.

Age

[F2]
]
o
it
0
T
[
=3

Year class = 1991
Fleet,

ARGOS: Argos, lst @
FLT07: Danish gill-n,
FLT08: Danish trawle,
FLTiZ: Danish seiner,

F shrinkage mean ,

Weighted prediction

Survivors,
at end of year,
8357.,

Int,
s.e,
.11,

ARGOS: Argos,
FLT07: Danish
FLT08: Danish
FLT12: Danish

1st ©Q ,
gill-n,
trawle,
seiner,

F shrinkage mean ,

Weighted prediction :

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

2295., .12,
Age 7

Year class = 1989
Fleet,

*
ARGOS: Argos, l1lst Q ,
FLT07: Danish gill-m,
FLTD8: Danish trawle,
FLT12: Danish seiner,

F shrinkage mean ,

Weighted prediction :

Survivoers, Int,
at end of year, s.e,
954 ., .13,
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‘Estimated,
Survivors,

8043 .,
10405.,
828a.,

AnEm
a250.,

4853.,

Ext,
5.8,
12,

. Estimated,
Survivors,

1i87.,
j204..,
2388.,
1774.,

Estimated,
Survivors,

1435.,
932.,
1126.,
788.,

B30.,

Ext,
5.e,
.05,

Int,
s.e,
L2649,
.201,
L1949,

ane
.150,

250, 0.,

N. Var,

. Ratio,
1.130,

17,

Int,
5.8,
.292,
.193,
.193,
.193,

Int,
L3132,
.206,
217,
.204,

250,

N, Var,
. Ratio,
25, .427,

Ext,
5.€,
.360,
.163,
.277,

~a
WL fa,

.463

BExt,
s.e,
.165,
.081,
.097,
.Qgsa,

F

EXt,
.140,
069,
L0862,

.092,

F

1.017

var,
Ratio,
1.34,
.81,
1.39,

an
.33,

[

Var,
Ratic,
.56,
.42,
.50,
.47,

Catchability constant w.r.t. time and dependent on age

var,
atic,
.45,
.34,
.29,

.45,

N, Scaled,
. Weights,
., .127,
,  .270,
. .238,

A nee
&, P po

Lo

090,

N, Scaled,

. Weights,
5, .091,
5, L2532,
5, .252,
5, .251,

.154,

N, Scaled,

Wi oht o
, welighits,

&, .115,
&, .250,
&, .200,
6, .262,

173,

Estimated
. F
LATT
.387
466

AcTT
LU

. 700

Estimated
F
1.545%
.864

1.045

1.247

)
HE
w

Estimated

=
=

176
1.032
.914
1.143

1.108



Table 10.4.1 cont.

Age 8 Catchability constant w.r,t. time and dependent on age
Year class = 1988
Fleet, Estimated, Int, - EBxt, Var, N, Scaled, Estimated
‘ . Survivors, s.e, s.e,  Ratio, , Weights, 'F
ARGOS: Argos, 1st @ 481., .357, . .161, = .45, 6, .082, 1.285
FLT07: Danish gill-n, 585.,  .224, .084, .38, 7, .243, 1.148
FLTOS: Danish trawle, 713, 237, 128, .53, 7, .135, 1.017
FLT12: Danish seiner, 619, .221, .101, .46, 7, .250, 1.11¢C
F shrinkage mean 623., .50,, .., 270,  1.106
Weighted prediction
Survivors, Int, Ext, N, Var, F
at end of vear, s.e, s.e, ,  Ratio,
§12., .16, .05, 28, .285%, 1.117
Age 9 Catchability constant w.r.t. time and age (fixed at the wvalue for age) 8
Year class = 1987
Fleet, Estimated, Int, Ext, var, N, Scaled, Estimated
. Survivors, s.e, . s.e, Ratic, , Weights, ¥
ARGOS: Argos, 1st © , : 331., 1.45%5, LB26, .57, a, 004, .352
FLTQO7: Danish gill-n, o 653 ., .314, .aso, .29, B, .259, 1.164
FLT0B: Danish trawle, 102., .452, .11s, 26, g, .098, .Bﬁl
FLT12: Danish seiner, - 76., .324, .058, .18, 8, .231, 1.047
F shrinkage mean 688., 50, .40 4u4, 1.118
Welghted prediction :
Survivors, Int, Ext, N, Var, F
at end of vyear, 5.8, s.e, y Ratio,
72., .23, .05, 29, 2232, 1.077
1
Age 10 Catchability constant w.r.t. time and age (fixed at the value for age) 8
Year class = 1986
Flaet, Eztimated, Int, Bxt, var, N, Scalad, Estimated
, Survivors, s.a, s.e; Ratio, Weights F
ARGOS: Argos, lst Q@ , . 16, 594, .38, 57, 4, .00, 847
FLT07: Danish gill-n, ) 9., 352, .081, 23, 9, 237, 1.201
FLT08: Danish trawle, C11., 551, L0865, 1z, 9, 096, 1.074
FLT12: Danish seiner, 8., 330, .Do4, 25, 9, 196, 1.28%
F shrinkage mean , 14., .50,.,.., 466, 554
Woighted predictlion
Survivors, Int, Ext, N, Var, F
at end of year, s.e, s.e, , Ratio,
11., .26, .06, 1.084
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Table 10.4.2 Plaice in Illa. Fishing mortalities from the VPA

Run title : Plaice in IIIa {(run: XSAHOHD1/X01)
At  T7-0ct-57 11:53:46

Terminal Fs derived using XSA (With F shrinkage)

Table €& Fishing mortality (F) at age
YEAR, 1878, 1979, 1980, 1981, isB2, 1983, 1984, 1585, | 1986,
AGE
2, .0086, 0252, .0108, .0075, .0l11z, L0170, L0317, .0307, -01039,
3, L2390, L2048, L1306, 1443, L0992, L2632, L1691, .1582, L1116,
4, L7713, .7955, .5489, .5492, .5240, .6652, L5208, L4407, .3969,
5, 1.0916, 1.0731, . 8482, L7743, 1.1544, 1.1104, L7429, .4894, .7844,
6, 1.0361, 1.0887, . 9652, L7026, 1.1523, .9452, JI7T7, .6328, 7615,
T, L6060, L9512, 1.0604, L5522, .7058, 5153, .B125, .6187, .4708,
8, L2901, L2820, 1.0847, .6457, 6024, .3085, .8441, .5456, L4408,
9, L4958, .BED5, 5654, .6800, .8534, .3747, .8417, .5248, LATRT,
10, .7070,  .7888,  .9115,  .6739,  .9002,  .6717,  .BO77, .5645,  .5892,
+gp, 7070, .7888, .9115, .6739, L8002, .6717, .B077, .5645, L5892,
0 FBAR 4~ B, L7590, .B321, .9Q31, .6448, .8278, ,7269, .7396, .5455, 5708,
Table & Fishing mortality (F) at age _
YEAR, 1387, 1988, 198%, 1990, 1991, 1992, 1893, 1994, 1985, 1996, FBAR 94-96
AGE
2, 01717, -0631, 0led, .0472, .051¢, .0231, .032z2, .0371, .oi04, .0589, L0355,
3, 1387, 1ceT, 1466, 1707, 1572, .1042, L1069, L2490, L0671, .1501, .1554,
4, .4758, .G61%, L3602, .4857, L2480, .3053, .37585, .3132, 3573, .3074, .3260,
5, 1.0351, 1.3340, L7850, 1.0594, L4612, .8918, .5719, .ad43e6, .9158, .4629, L6741,
6, 1.2129, 1.4278, L9519,  1.1296, L9086, .9864, . 95490, .6940, 11,1553, 1.0707, L9733,
7. .8224, 1.1694, .9244, 1.0038, L9589, .9493,° 1.2244, 1.1864, 1.18%9, 1.0168, 1.1310,
8, .4735, .9894, L6809, 1.1i539, .8534, L9588, .9945,  1,1933, 1.4985, 1.1173, 1.2697,
g9, . 7580, .8531, L7104, 1.1500, 1.4106, .8746, L9765, L7629, 1.5246, 1.0774, 1.1216,
10, 1.0618, 1.348s6, .9931, 1.1i869, .8434, L9535, 1.0472, 1.,1318, 1.3758, 1.0843, 1.1973,
+ap, 1.0618, 1.3486, .9931, 1.1i869, L8434, L9535, 1.0472, 1,1318, 1.37%8, 1.0843,
0 FBAR 4- 8, .8047, 1.1165, L7405, .9689, .6B&0, .8183, L8241, .8061, 1.0233, L7950,
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Table 10.4.3 Plaice in ITla. Estimated population abundance from the VPA,

Run title : Plaice in IITa (run: XSAHOHO1/X01)
At 7-0ct-97 11:53:46

Terminal Fs derived using XSA (With F _shrinkaéé)

|
Table 10 Stock number at age (start of year) Numbers*10**-3 . ' 1
YEAR, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985,. 1986,
AGE C _
2, 61955, 46638,  354B6, 26883, 52250, 97847, 73685, 50815, 34156,
3, 79772, 55580, 41149, 31764, © 24143, 46752, 87043,  §4595, 44589,
4, 79461, 56838, 40978, 312674, 24880, 19783, 32513, 66508, 49897,
5, 40532, 33248, 23214, 21458, 17071,  13330,; 9204, 17477, 38731,
G, 13417, 12311, 10287, 8994, 8952, 4889, 3973, 31962, 9693,
7, 1474, = 4308, 3865, 3546, 4031, 2559, 1712, 1652, 1904, |
8, 271, 727, 1506, 1211, 1847, 1801, 1383, 687, 805,
9, 175, 184, 496, 4586, 574, 915, 1094, 538, 360,
- 10, 102, 96, 95, 255, 209, 219, 569, 427, 288,
a +gp, 128, 105, 87, 207, 88, 239,. 202, 398, 197, ' }
w0 TOTAL, 277286, 210037, 157163, 127448, 134044, 188316, 211378, 207058, 184620,
: . |
Table 10 Stock number at age (start of year) ‘ Numbers*10+*+-3
YEAR, 1987, 1958, iz89, 1990, 1991, 1992, 1993, 1994, 19895, 1996, 1997, CMST 78-94 AMST 78-94
AGE : _ ' '
2, 35517, 33981, 67674, 73144, 49385, 42975, 37499, 42145, 44566, 81728, a, 43161, 50943,
3, 34149, 31574, 30652, 60240,  6313%, 42437, 37997, 12855, 36744, 39908, 69721, 44557, 47555,
4, 36085, 26871, 25601, 23952, 45953, 48818, 34599, 30896, 23177,  3109C, 31077, 37007, 39783,
5, 30358, 20208, 12543, 16159, 13202, 32446, 32549, 21505, 120438, 14671, 20687, 21206, 23131,
6, 15995, 9757, 4817, 5177, 5069, 7532, 12035, 16623, 10224, 7401, 8357, 3140, 5027,
7, 4096, 4103, 2117, 1682, 1514, 1849, 2542, 4195, 7514, 2914, 2295, 2566, 2785,
g, 1076, 1628, 1209, 760, 557, 525, 647, 676, 1159, 2069, 554, 207, 1019,
g, Ta69, 608, 548, 554, 217, 215, 182, 217, 185, 234, 612, 393, 459,
10, 202, 192, 234, 244, 159, 48, 81, 62, 91, 37, 72, 168, 208, i
+gp, " 263, 227, 374, 383, 247, 202, 120, 85, - 87, 439, 26,
0 TOTAL, 158209, 129355, 145769, 182295, 179437, 177047, 158251, 149259, 144165, 180161, 133801, ' :

EACFMAWGNSSEO8\T-10-4-3.DOC 17/10/97 11:13




(run: XSAHCHO1/X01}

(without SQP correction)

Terminal Fs derived using XSA (With F shrinkage)

Table 10.6.1 Plaice in la. Histori

Run title : Plaice in IIIa
At - 7-0ct-97 11:53:47

Table 16& Summary

. RECRUITS, TOTALBIO,

. Age 2
1978, 61955, 75776,
1979, 46638, 57028,
1980, 35486, 49075,
1581, 26883, 39281,
1982, 52250, 21611,
1983, 97847, 56582,
1984, 73685, 63227,
1985, 50815; 63267,
1986, 3B156, 54730,
1987, 35517, 51250,
1988, 33981, 37285,
1989, 67674, 423749, .
1990, 73144, 55639, -
1991, 49385, 48008,
1992, 42975, 53051,
1993, 37499, 45289,
1994, 42145, 42583,
1995, 44566, 42702,
1938, g1vy2s, 52605,

Arith. . )

Mean 52228, 51177,
0 Units, {Thousands},. {Tonnes),

1

61154,
46674,
39813,
33098,

42816,
49090,
45115,
39174,
28824,
23836,
34354,

3E00N
aulau,

39772,
352389,
30993,

30981,

an7eL
SUSGS,

37049,
(Tonnes) .,

-
Juni

26530,
21152,
15277,
12273,

10716, .

11572,
13482,
14035,
15779,
12850,
7705,
12078,

a7
Siar,

"118326, -

1711296,
S-11312,
10930,

1M1 91
LV iAdy

13090,
{Tonnes) ,

.3527,



Table 10.7.1

- o The SAS System : . 17:42 Hedneéday, October 15, 19
Plaice in the Kattegat and. Skagerrak (Fishing Area Illa)

Prediction with managément optian table::Input data

Year:. 1997
Stock Natural | Maturity|Prop.of F|Prop.of-M| Weight | Exploit.| Weight
~ Age size mortality| ogive |bef.spaw.|bef.spaw.| in stock| pattern | in catch
2 4815i.000 0.1000 0.0000)  0.0000 0.0000 0.258 0.0322 0.258
3 |69721.000 0.1000 1.0000 0.0000 0.0000 0.278 0.1412 0.278
& |31077.000 0.1000 1.0000 0.0000 0.0000 0.290 0.2963 0.290
5 |20687.000 §. 1000 1.0063 0.,0000 0.G000 0.321 g.6126 0.321
6 8357.000 0.1000 1.0000 0.0000 0.0000 0.352 0.8845 0.352
7 2295.000 0.1000 1.0000 0.0000 0.0000 0.394 1.0278 0.394
8 954.000 0.1000 1.0000 0.0000 0.0000 0.481 1.1539 0.481
9 612.000 0.1000 1.0000( = 0.0000 0.0000 0.653| . 1.0193 0.653
10 72.000 0.1000 1.0000 0.0000 0.0000| . 0.792 1.0881 0.792
11+ 26.000 0.1000 1.0000 0.0000 0.0000 1.071 1.0881 1.071
Unit Thnusands - - - - Kilagrams - Kilograms
Year: 1998
Recruit-| Natural | Maturity|Prop.of F|Prop.of M| wueight | Exploit Weight
Age ment mortality] ogive |bef.spaw. bef.spaw.| in stock| pattern | in catch
2 |4B161.000 0.1000 0.0000 0.0000 0.0000 0 0.268 0.0323 0.268
3 . 0.7000 1.0000 0.000a U.00o0 0.278 g.1412 0.278
4 . 0.1000 1.0000 0.0000 0.0000 0.290 0.2963 0.290
3 0.1000 1.0000 0.0000 0.0000 0.321 0.6126 0.321
& - D.1000 1.0000 0.0000 0.0000 0.352 0.8845 0.352
7 . 0.1000 1.0000 0.0000 0.0000 0.394 1.0278 0.394
B . 0.1000 1.02000 0.0000 D.DDOD| ° 0.48%1 1.153¢% 0.481
9 . 0.1000 1.0000 0.0000 0.0000 0.653 1.0193 0.653
i0 . 0.1000 1.06000 0.0000 0.0000 0.792 1.0881 a.792
11+ . 0.1000 1.0000 n.a000 0.0000 1.071 1.0881 1.071
Unit |Thousands - - - - Kilograms - Kilograms
Year: 1999
Recruit-| Natural | Maturity|Prop.of F|Prop.of M| Weight | Exploit.| Weight
Age ment (mortality; opive |bef.spaw.|bef.spaw.| in stock| pattern | in catch
2 48161.000 0,1000 0.0000 0.0000 0.0000 0.268 0.0323 0.268
3 . 0.1000 1.0000 0.0000 0.0000 0.278 0.1412 0.278
4 . 0.1000 1.0000 0.0000 0.0000 0.290 0.2963 0.290
5 . 0.1000 1.0000 0.0000 0.0000 0.321 0.6126 0.321
5 0.1000 1.00040 0.0000 0.0000 0.352 0.8845 0.352
7 0.1000 1.0000 0.0000 0.0000 0.3% 1.0278 0.394
8 G. 1000 1.0000 $.0065 G.0GGo 0.481 1.153% 0.481
9 . 0.1000 1.0000 0.0000 0.0000 0.653 1.0193 0.6453
10 . 0.1000 1.0000( - 0.0000 0.0000 0.792 1.0881 0.792
11+ . 0.1000 1.0000 0.0000 0.0000| 1.071 1.0881 1.071
Unit |Thousands - - - - Kilograms - Kilograms
Rotes:. Run name : MANHOH

Date and time; 150CT97:17:43



Table 10.7.2

S The SAS System 17:42 Wednesday, October 15, 1997
Plaice in the Kattegat and Skagerrak . (Fishing Area Ilia)

Prediction with management option table

Year: 1997 Year: 1998 Year: 1999

F keference| Stock Sp.stock| Catch in F Reference| Stock | Sp.stock| Catch in| Stock Sp.stock

Factar F hiomass | hiomass | weight Factar F biomass. | biomass | weight biomass | biomass
1.0000 0.7950 52711 39788 10744 0.0000 0.0000 52742 39819 1} &44 77 51554
£ C. . 0.1000 0.0795 - 35819 1491 62894 49971
; . .| :0.2000 0.1590 . 39819 2903 61399 4B4TE
. - . . 0.3000 0,2385 . 39819 4240 59985 47062
. . . .| 0.4000 0.3180 . 39819 5509 58647 45723
. R . 0.5000 0.3975 . 39819 6714 57379 44456
. . C . |7 0.6000 0.4770 . 39819 7859 56176 43253
. . - . . 0.7000 0.5565 . 39819 . 8948 35035 42112
. . . . . 0.8000 0.6360 . 39819 9985 53050 41027
. . . 0.9000 0.7155 . 39815 10973 52919 39996
. . .| 1.0000 0.7950 . 39819 11915 51937 39013
. . . .| 1.1000 0.8745 . 39819 12815 51001 38078
. . . 1.2000 0.9540 . 39819 13675 50108 37185
. . . 1.3000 1.0335 ol 39819 14498 49256 34333
. . . 1.4000 1.1130 . 59819 5285 48442 35519

. . . . . 1.5000 1.1925 . zog10 16039 L7884 R4741
. . - o . 1.56000 1.2720 . 39819 16762 45919 33996

- - Taonnes Tonnes Tonnes - - Tonnes Tonnes: Tonnes Tonnes Tonnes

Notes: Run name 2 MANHOHO1
Date and time 1 150CT97:17:43
Comoutation of ref, F: Simple mean, age & - 8

Basis for 1997 : F factors



Table 10.7.3 Input to sensitivity analysis, PLA in ITIIA.

2,11,1997, 3
1,0,0
‘N2 ., 48160, 34 "WS6' , 352, 11
'N3' ., 69720, 16 "WST ., .394, 09
N4 ., 31077, 14 'WS8' -, 481, 09
N5’ ., 20686, 11 'WS9  , 653, 13
N6 -, 8356, 12 : 'Ws10'  , 792, 07
N7’ , 2294, 12 "WSIl' ,  1.071, 12
N®' , 954, 13 _ ‘M2 . .10, 10
NY' , 612, .16 ™3 . .10, 10
'N10' . 72, 23 ™4, 10, 10
N1 . 25, 26 - . M5’ .. .10, 10
'SH2' . .032, 74 : ME -, 10, 10 .
'sH3! , 41 65 M7 , 10, 10
. 'sHA" . 296, 06 . CM8 T, o, .10
'sH5' . 613, - 21 - MY , 10, .10
'sHé' ., 885, 22 M0, 10, 10
SHT 0, 1.028, 12 M1, 10, .10
“'sHS' . 1154, 03 MT2 00, .10
sHY -, 1.019, 22 -. 'MT3 , 100, .10
SHIO -, 1.088, 02 - MT4' ., 100, .00
SsHIT -, 1088, 02 MTS ., 1.00, .00
WH2 o, 268, .02 ©UMTE 100, .00
CWH3 T, 278, 07 COMT7T , 100, .00
CWH4 O, 290, 06 OMT8 ., 100, .00
CWHS O, 321, 17 MTY , 108, .00
WHE o, 352, .11 MTI¢ ., 100, .00
WHY 304, 09 COMTI , 1.00, 00
C 'WHR 481, .09 'RO8' ., 48161, .34
"WHY 653, 13 - URG9'C -, 48161, - .34
"WHI0' , 792, 07 HFS?  , 1, 15
"WHIl' ,  1.071, 12 HF9R' 1, .15
'Ws2 , 268, .02 HFOY 1, 15
'WS3 278, .07 K97 , 1, .10
WS4, 290, .06 KO -, 1, 10
'wss ., 321, 17 K99’ , 1, .10
Plaice
Skag. and Katt
]

H.cons

4 8

1978 1996

Stock numbers in 1997 are VPA survivors.
-1

EAACFMAWONSSK98VT-10-7-3.DOC

o
o
I




Table 10.9.1 Plaice in IIIa. Input file created to match the standard output of the
Aberdeen RECRUIT programme.

Lh

= n

13.0879314

1

0

17
-0.41805637

-0.642452742

0.059138891
0.73547896

0.507908662

0.321828561
0.48566382
0.156181127
-0.097721899
-0.24686797
-0.155529936
-0.068321649
0.574534129

463



Table 10.11.1

The SAS System
Plaice in the Kattegat and Skagerrak (Fishing Area Illa)

Yield per recruit: Input data

Recruit-| Natural | Maturity|Prop.of F|Prap.of M| Weight | Fxploit,| Weight
Age ment morrtality| ogive |bef.spaw.|bef.spaw.| in stock| pattern | in catch
2 1.000 0.1000 0.0000 0.0000 0.0000 0.268 0.0323 0.258| .
3 . ¢.1000 1.0000 0.0000 0.0000 0.278 0.1412 0.278
4 0.1000 1.0000 0.0000 0.0000 0.290 0.2963 0.250
5 0.1000 1.0000 0.0000 0.0000 0.321 0.6126 0.321
[ 0.1000 1.0000 0.0000 0.0000 0.352 0.8845 0.352
7 0.1000 1.0060| 0.0000 0.0000 0.3%4 1.0278 0.394
8 G.1000 7.0000 0.00DD 0.0000 0.481 1.195% 0.481
@ 0.1000 1.0000 n_oooo 00000 0.853 1.0193 0,453
10 0.1000 1.0000 0.0000 0.0000 0.792 1.0881 0.792
11+ 0.1000 t.0000 0.0c00 0.0o00 1.071 1.0881 1.071
Unit | Numbers - - - - Kiltograms - Kilograms

Wotes: Run name : YLDHOHDA
Date and time: 100CT97:09:04
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Table 10.11.2

Plaice in the Kattegat and Skagerrak (Fishing Area I

The SAS System

Ila)

Yield per recruit: Summary table

08:53 Friday, October 10, 1997

1 Japuary Spawning time
F Reference} Catch in| Catch in] Stock Stack sp.stack| 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{ 4989.467 9.508; 6721.134 9.508| 6721.134
0.0500 0.0358 0.25%( 1B2.264 7.925| 4418.394 6.925( 4150.001 6.925| 4150.061
0.1000 0.0795 0.384| 241.131 6.670| 3245.029 5.670| 2976.696 5.670| 2976.696
0.1500 o183 0460, 2580.493 50311 2562.248; . L. 9211 232R.91% 4,921 2332915
0.2000 0.1590 0.510( 264.879 5.419} 2185.836 4.419| 1917.503 4.419| 1917.503
0.2500 0.1988 0.547( 263.340 5.056) 1913.262 4.056( 1644, 929 4.056| 1644.929
0.3000 D.2385 0.575( 259.525 4. 779 1720.287 3.779| 1451.954 3.779| 1451.954
0.3500 0.2783 0.597( 255.381 4,559 1577.812 3,559 1309.479 3.559( 1309.479
0.4000 0.3180 0.61%( 251.252 4.379| 1468.981 3.379| 1200.648 3.379 1200.648
0.4500 0.3578 0.630( 247.576 4,229 1383.451 3.229( 1115117 3.229% 1115.117
0.5000 03975 0,843 244,418 41001 1314 580 Z.A00 1045 245 21000 1045, 245
0.5500 0.4373 0.655| -241.758 3.989{ 1257.945 2.98%| 939.611 2,989 989.611
0.56000 0.4770 0.664| 239.560 3.891{ 1210.508 2.891( 942.175 2.891  942.175
0.56500 G.5168 0.673| 237.740 3.804] 1170.130 2.804, S01.797 2.804] 901.797
0,7000 0.5565 0.681( 2356.29¢ 3.726| 1135.268 2.726| B866.935 2.726; B66.935
0.7500 0.5963 0.688| 235.120 3.655{ 1104.789 2.855| B836.406 1 2.655| B36.456
0.8000 0.6360 0.5695| 234.175 3.5%90| 1077.845 2.590| B80%9.511 2.590| 802.511
0.8500 0.6758 0.701| 233.423 3,531 1053.790 2.531! 785.457 2.531| 785.457
0.9000 0.7155 0.707 232.829 3.476] 1032.128 2.476| 763.795 2.476| 7R3.795
0.9500 0.7553 0.712( 232.364 3.426( 1012.470 2.426| 744,137 2.426| T44.137
1.0000 0.7950 0.717| 232.006 3.378| $94.508 2.378|  T26.175 2.378] T726.175
1.0500 D.8348 D.721| 231.734 33341 977994 2.334| T709_843 2.334| T09.443
1.1000 0.8745 0.726( 231.533 3.293| 962.734 2.293( 694.401 2.293( 694.401
1.1500 0.9143 0.730( 231.3%90 3.254( @948.559 2.254( 4£80.226 2.254( 680.226
1.2000 0.9540 0.733( 231.2%9 3.217| 935.337 2.217| 647.004 2.217| 667.004
1.2500 0.9938 0.737 231.237 3.182| 922.955 2.182( 654.621 2.182| 654.621(
1.3000 1.0335 0.740( 231.212 3148 911.319 2148 642.985 2.149] 642.985
1.350C 1.0733 0.744, 231.2%2 .17 900.349 2.1 &32.016 2.7 &32.018
1.4000 1.1130 0.747| 231.234 3.087| 889.978 2.087| 621.644 2.087] 621.644
1.4500 1.1528 0.750( 231.273 3.058| 880.147 2.058| 611.813 2.058!  611.813
1.5000 1.192> 0.753Z| £31.327 3.037| &70.805 2.0531| 6&0Z.472 2.031] &02.472
1.5500 1.2323 0.755( 231.392 3.004| 851.910 2.004| 593.576 2.004] 593,576
1.6000 1.2720 0.758( 231.467 2.979| 853.422) 1.979| 585.08¢9 1.979{ 585.089
1.6500 1.3118 0.760( 231.549 2.955( 845.308 1.9655( 5756.975 1.955¢1 576.975
1.7000 1.3515 0.763( 231.638 2.931( 837.53¢ 1.931 569.205 1.931] 569.205
1.7500 1.3913 0.785( 231.732 2.909( 830.087 1.909| 561.754 1.909} 561.754
1.8000 1.4310 0.767 231.830 2.887( 822.931 1.887| 554.597 1.887| 554.597
1.8500 1.4708 0.76%| 231.931 2.866| B8156.048 1.866) 547.714 1.866) 547.714
1.9000 1.5105 0.771| 232.034 2.845( 809.419 1.845] 541.086 1.845] 541.086
1.9500 1.5503 0.774( 232.140 2.826( 803.028 1.826( 534.895 1.826| 534.695
2.0000 1.5%00 0.775( 232.247 2.8Q07| 796.850 1.807| 528.527 1.807| 528.527
- - Numbers Grams Numbers Grams Numbers Grams Numbers Grams
Notes: Run name : YLDHOHOM
Date and time : 100CT97:09:04
Computation of ref. F: Simple mean, age 4 - 8
F-0.1 factor : 0.7010
F-max factor : 0.2049
F-0.1 reference F : D0.0BO3
F-max reference F : 0.1629
Recruitment : Single recruit
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Figure 104.1  XSA log residuals by fleet.

XSA log residuais, Argos survey

XSA log residuals, Gill-netters

EMACFM\WGNSSK98\F-10-4-1.DOC




Retrospective Analysis.

Figure 10.4.2
Retrospective Analysis,Recriiis
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oLy

" Yield (1000 tonnes)

Figure 10.6.1 Plalce in the Kattegat
Yield and fishing mortality
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Yield per recruit {grams)

Figure 10.7.1

'Long' term yield and spawning stock biomass
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Figare 10.7.2- o

-Plaice,Skag.

and Katt,

. Sensitivity enalysis of short term fore

cast.

Linear coefficients
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Figure 10.7.3  Ploice,Skog. and Kott.. Probebility profiles for shert term forecest.
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Figure 10.8.1 Medium-term projections for Plaice in Sub-division IIIa.

Plaice lila, Medium term yield
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Figure 10.8.2 Plaice in IITa. Percentiles of SSB in year 2006 by F-factors.’
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Figure 10.9.1

Plaice in the Kattegat and Skagerrak (Fishing Area IIIa)

6 —10—1997
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Flgure 10 9.2 Standard Ricker, Beverton and Shepard stock fecruitment curves fitted

- by the RECRUIT program. The standard stock-recruitment curves are

not used in the assessment. See Fxgure 10. 9. 3 for the chmen stock
recrulitment curve.
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. E_' Ricker
E = = Shepard
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Fig. 10.9.2 : Fits by standard recruitment curves
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Figure 10.9.3 The Beverton recruitment curve used in the Medium term runs. :

" |Estimation of stackirecruitment using the Beverion mods| on-the log scale |
_ N ] NN - - The aberdeen values
Rmax 65.43966 |(Rmax estimated by 'solver’) a=|5
c= 0.2 {z is fixed} b=(13.0875314
580= 2.573591 model Rac= SSB*RM/(S5B+c*Rmax))
VPA VPA Rec/1000 [Model Madel observed |Residuals {Res*2
Year-class|SSB - ssb/1000 (log(SSB) |Recruits |Recruits |Recruits |Log(rec) |Log{rec) |Log Scale |Log Scale
e o (VPA). - H(VPAY  |(predicted) - - -
1978 61154 81.154 41134 35486 35.486| 53.9035| 3.987195] 3.569138| -0.41806| 0.174771129
1875 48674 48.574 3.8432 25883 25.883; 511083, 3.533547, 3.291454) -0.54245, 0412745525
1980 38813 39.813 3.6842 52250 52,250 49.2406] 3.886901| 3.95604! 0.059139: 0.003497408
1981 33098 33.098 3.4995 97847 97.847| 46.8957| 3.847926| 4.583405; 0.735479 0.5409293
1982 27504 27.504 3.3143 73685 73.685| 44.3402| 3.791891; 4.299799 0.507908( 0.257971209
1983 28696 28.696 3.3568 50815 50.815) 44.9421| 3.805374| 3.928192| 0.122817| 0.015084075
1984 42816 42.816 3.7569 3B156 38.156] 50.1183| 3.914406( 3.641683) -0.27272| 0.074377612
1985 48090 49.09 3.8927 35517 35.517| ‘561.6652| 3.944784| 3.570011( -0.37477( 0.14045421
1986 45115 45,115 3.8092 33981 33,981 50.7244| 3.926408| 3.525802| -0.40061| 0.160485145
1087 30174 30174 3gsen| &7eyal  67.674l 400s16] 2.802873| 4.214702] 0,321820] (.102573623
1988 = 28824 28.824 3.3612 73144 73.144| 45.0047| 3.806766| 4.29243| 0.485664| 0.235869346
1982 23836 23.836 314712 49385 49.385 42.2441| 3.743466| 3.899647| 0.156181| 0.024392544
1990 34354 34.354| - 3.5367 42975 42.975| 47,3866| 3.85834| 3.760618| -0.09772| 0.009549569
1991 36020 36.02 3.5841 37498 37,499 47.9991| 3.871182| 3.624314| -0.24687( 0.060943794
- 1992 ag772 39.772 3.6832 42145 42145 49.2370| 3.896646| 3.741116| -0.15553|" 0.024189561
1993 35239 35.238 3.5622 44566 - 44.566) 47.7172] 3.865293| 3.796971|. -0.06832| 0.004667848
1994 30293 30.993 3.4338 Bi728 B81.728] 46.0102( 3.828863| 4.403397|-0.674b34 0.330089465
: 880- 2,573501364
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Figure 10.12.1 Estimation of precautionary F reference points and the corresponding SSB reference points for Division ITla Plaice.
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