
t:.J __ , 

Advisory Committee on 
Fishery Management 

REPORT OF THE 

WORKING GROUP ON 

ICES Crvl1998/Assess:7 

THE ASSESSJVI.aENT OF DF·~·RSAL STorKS 
IN THE NORTH SEA AND SKAGERRAK 

ICES Headquarters 

6-15 October 1997 

PART 2 OF 3 

This report is not to be qnoted without prior consultation with the 
General Secretary. The document is a report of an expert group 
under the auspices of the International Council for the Exploration of 
the Sea and does not necessarily represent the views of the Council. 

International Council for the Exploration of t.1-)e Sea 

Conseil International pour I'Exploration de la Mer 

Palregade 2-4 DK~1261 Copenhagen K Denmark 





7 SOLE IN SUB-AREA IV 

7.1 Catch trends 

Landings of sole in the North Sea in the early nineties have been dominated by two strong year classes, 1987 and 
1991, ;nd were near a level of 30,000 t. 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 considerabiy 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. La. 

Sole is fnainly taken by beam trawlers in a rr..:ixed fishery \vith plaice in the SQut.llern part of the North Se;}. The 
minimum mesh size allowed in this fishef'! is 80 ITun. 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 N orih Sea. 

7.2 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. 

Revisions have been made in L'1e data in some earlier years. \lforking Group estiw..ates of the nominal landings 
we.re. adjusted for thy years 1993~1996, for '.vhich estimates of Norwegian lal1dings were made availahle 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 low, it is not thought these would largely affect the 
assessment. 

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 in the catch and 
stock are given in Tables 7.2.2 and 7.2.3. 

As in previous assessments, a knife-edged maturity-ogive was used in all years, assuming full maturation at age 3. 
The maturity-ogive is bast:d on market satTlples of females observations in t.~e sixties and seventies. rv:!aturity at 
age may hav-a changed ove.r time, but avaHable data has :1ot 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 
19911G:1O). In 1996 additional natural mortality was observed in the cold winter of 199511996 (ICES CM 
1997/Assess:6). Analyses were carried out with various values of M ranging between 0.1 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 "Net"llerlands cOlll .. T.ercia! beam traw]" 
has increased considerably over time but decreased in 1996. The ot.~er 2 fleets are Dutch research vessel surveys. 
The SNS (Sole Net Survey) is a coastal survey with a 6- m beam trawl carried out in October. The BTS (Beam 
Trawl Survey) is cartied out in the southern and south-eastern Norih Sea in August and September using an 8-m 
beam trawl. Data for the German Solea survey were not available for the last 2 years. Therefore, this fleet was not 
used in the final tuning of the VP A. 

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 pJaice 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 fleets 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. 

".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 perfonned with XSA using data over the last 10 years. 

7.4.1 Rxnloration of il9t~ ---1.----------- -- ----

A preliminary inspection of the quality of international catch-at-age data was carried out using separable VPA , 
with a reference age of 4, terminal F = 0.5 and tenninal S = O.S. Except for ages I1 2, log-catch ratios did not 
show any large residuals or trends (Table 704.1). 

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 longer 
tuning time period and using a 3-cubic taper gave almost identical results. 

The effect of removing the Gennan 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 \vere in line with those by the other fleets. 

The _ tuning data were examined for trends in catchability using XSA. The l-year-olds 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 704.1 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 retrospective piots 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 mortality from the 1996 run, which is 
somewhatlower. 

Because of uncertainties in the level of natural mortality in 1996, exploratory runs were done for :r-... 1.,values in 
1996 varying between 0.1 and 0.7. 

In this report only the full diagnostics and full XSA results for a run with M= 0.1 is 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. 

i .4.2 Finai XSA run 

The configuration of the final XSA run is the same as last year with the exceptions described in the Section 
above. The settings are listed and compared with last years in Table 704.2. Full tuning diagnostics are given in 
Tahle 7.4.30 

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). 

Figure 7.4.5 shows the weights given by the surveys, commercial fleets and shrinkage to the estimates of fishing 
monaiity in .the fmai 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 considerable to age group 10 and older, Although 
population shrinkage has been applied to ages I and 2, this shrinker had little effect on the final estimates, 

The fishing mortality stock numbers estimated by the final XSA are given in Tables 7 AA and 7 A5, 

"1;5 Recruitment estimation 

Average recruitment in the period 1957-1994 was 137 million (arithmetic mean) or 99 million (geometric mean) 
l-year-old-fish, 

Recruitment indices were available from pre-recrLiit surveys cauied out in 1997 and previous years. The surveys 
and indices are listed in Table 7.5.1. The Sole Net Su..'"Vey (SNS) and Beam Trawl Survey (BTS) are Dutch beam 
trawl surveys directed to flatfish juvenile-s in t. .... eir coastal nurseries. The Demcrsal Fish Survey (DFS) 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 strength for ages 1-3 were made using the log regressions between the 
available indices and the 1-3 year aIds in the XSA using RCT3, The relationships between the indices with 1-
year-aIds in the final XSA are shown in Figure 7.5,1. The options used in RCT3 are the same as those used in 
previous years and are listed in Tables 7.5 .2-4, The results are given in the same Tables, 

The 1994 year class is estimated below average by 5 out of 7 available survey indices. The BTS I -group and 
SNS 3-group index, however estimate it 2.5 and 1.5 times 01\1 average respectively. The estimate by ih~ XSA is 
about 22% higher than RCT3, The year class was abundant as I-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 fleets 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 orthe 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 L Only the DFS I-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 yel'lT class ,\-vas estimated to be poor by the O-group index. However, as i-gruup ii appears to be very 
abundant part_lcularlY along t.h.e continental coast. The prelimina.-· ... j weighted estimate is 3.3 times higher that GM 
recruitment. The RCT estimate has been used in the forecast. 

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

year 
class 
19'14 
1995 
1996 

RCT3 
age 1 

98034 
49551 

331715 

7.6 Historical stock trends 

XSA 
age 1 

Historical trends in landings, recruitment, fishing mortality and SSB are given in Table 7,6, I and plotted in 
Figures 7,6,l.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 OA 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 classes superposed on a, uec.:liniIig 
trend, caused by an increase in fishing monaiity. A drastic decline in SSB in 1964 was caused by a high natural 
mortality in the slfong winier of 1963-i964 when water temperatures were very low. After 8. 20 year 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 80000 t to 44 000 t in 1996 because of below average recruitment 
and a high fishing mortality. 

In 1996 SSB declined further but there is large uncertainty about the level. This is due to an additional winter 
mortality in the 1995-1996 winter. 

7.7 Short term forecast 

7.7.1 Additional natural mortality inthe winter of1995-1996 

Reports of catches of dead soles from commerciai fisheries-and research vessel surveys indicated that additional 
naturai mortality occurred in the strong 1995-1996 wink:!. After this winter the cpue of the COiruu_crcial fleets 
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). 

Unfortunately 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. 

Given the evidence presented above ior a higher naiurai mortality in 1996 than is normally assumed, it is likely 
that with 1\Ii ;;:;; 0.1 in 1996 the agreed asseSSlnent last year and the assessment presented in Section 7.4.2. are 
overestimating the stock in1997. 

7.7.2 Forecasts 

T~hl~ 77 1 li!':t!': the input parameters for the forecast The stock number for ages 2-15+ 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 
weights at age of the catch and stock, used in the prediction, were the averages ofthe 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. 

Table 7.7,2 is the standard Management Options Tabie. The options are also graphed in Figure 7.7.1. According 
this set of inputs, the expected landings in 1997 are 20 000 L Tnt:: SSB is expected to decreaSe from 40 000 t in 
1997 to 28 000 i in 1998 which is well below the present tYlBAL of 35 "000 t. Table 7.7.2.b gives the detailed 
output of the prediction. Figure 7.7.2 shows the contribution of the various year classes to the predicted catch in 
1997. 

There appears to be a hU'ge discrepancy between the catch forecast based on the presented assessment and- a 
prediction hased on the reported landings in 1997 to the EC. The EC prediction is 14 OOOt 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 with a status quo catch forecast by ACFM last year, 
However, it is unlikely that this TAC will be taken. A prediction of the iandings in 1997, bas~d on the reported 
landings in the first 8 months to the ED, indicate thai the 1997 TAC will not be taken. The expected catch, based 
on the preliminary reported landings is about 14000 t. Therefore 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 prediction. 

• The EC prediction is based on reported landings in 1997 up to and including August. It is, however, 
unknown how accurate .the EC prediction 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 official 
landings reported so far. 

• 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 set corresponding a reduction of 20% of fishing mortality. The restrictive TAC far plaice may 
have lilllited the uptake of t.lte sole T}'~C as we!!, resulting in a reduction of the fishing mortality in 1997~ 
However, t..l-tis restriction may be avoided by discarding plaice. Jt i~ not known whether this occurs to a 
significant extend. 

• The status quo prediction of the catch in 1997 may be too optimistic by overestimating the stock numbers in 
the XSA for the 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 winter 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. 

In order iD investigate me sensitivity of the prediction. to Yfu-iOUS assumptions of natural mortality in 1996, 
predictions were Cfulied out based on XSA runs with lv196 varjing between 0.2 aIid 0.7. Tables 7.7.3 give the 
input stock numbers for these runs. The results are are given in the corresponding !'.1anagement 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 
strong 1996 year class, which will recruit in the spawning stock in 1999. 

7.7.3 Sensitivity analyses 

A sensitivity analysis (method. in Section 1.4.2) was carried out to examine the contribution of different sources 
of uncertainiy io me partiai variance of predicted SSB and yield. TIle input valUeS are presented in Table 7.7.10. 
Figure 7.7.5 shows the sensitivity of the forecast of L1.e predicted, yields in 1998 and L1.e 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 attempt 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 7.7.5 remained unchanged. 

Probability profiles of expected yield and SSB are given in Figure 7.7.6. The approximate 90% confidence 
intervals of the expected status quo yield in 1998 is 15,000 t and 35,000 t. Thefe is a 50 % probability that SSB 
in 1999 will increase to a value of about 50,000 t. 

7.8 Medinm 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 populationsestimated by the XSA in 1997 for a 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 tbe 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 tbe recent years depends on tbe starting values of the stock and tbe information of expected 
recruitment. For year ciasses 1997 and- iater no information of recruitment was available and the chosen 
recruitment model assUIlles average recruitment. Tne increase in SSB and landings in the tlrst 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 varying between 0.1 and 1.7 in order to 
estimate the probability that SSB will decrease below a certain level in the medium term (10 years). 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 tbat sustainable 
reductions in fIshing mortality of 26% and 37% would be required in tbe medium term to reduce tbe probability 
tbat the SSB will decrease below tbe present agreed MBAL of 35,000 t to 20% and 5% respectively. Sustainable 
reductions in fishing mortaiity of 7% and 20% would be required in the medium term to reduce the probability 
that the SSB win decrease below the lowest observed SSB of 25,000 t:(B]oss) to 20% and 5% respectively. 

7.10 Comments on assessment 

The consistency of this assessment and previous assessments is shown in Figure 7.10.1. This Figure shows the 
estimates of F2.-8; recruitment at age 1 and SSB (age 3+) by the Worldng Groups which met between 1984 and 
1996. It should be noted that over these years different methods or tuning configurations have been used ... a.lso 
data revisions and different tuning fleets have been used over these years. 

The_ Figure indicates the present assessment is consistent with 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 is that tirst estimates of recruitment have been estimated well for poor and average 
year ciasses but were underestimated for the strong year classes. The estimates of the strong year classes have 
progressiveiy improved in following assessments. An explanation 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 oftbe strong 1991 year class were better, because it was now within the range of 
historical observations~ With the exception of a few occasions the estLrnates of biomass are consistenLin most 
assessments. The few considerable underestimates in the .time series ~.1"e associated with' either a significant 
overestimate of F in the previous, year and,a underestimate of a year class recruiting in the spawning !':tock, 

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 
commercial fisheries yet. The RCT3 estimate has been accepted by tbe Working Group but may significantly be 
revised in future assessments. 

The argument tot accept me XSA estimaies for year classes j 994 and i995 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 
~ay be biased because of quota restrictions.o The two cOITl_rnercial fleets, for which measured data have been used, 
are mixed fisheries for sole and plaice. The variable catch opportunities of the two species between years a.f1d the 
improved enforcement of management measures in recent years, affect the directivity in this fishery and bias the 
assessment. 

The majorcauses for uncertainty.in this assessment and the catch forecast are a unquantified incre~e -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 tbe assessment is highlighted by the discrepancy between a forecast of tbe landings based on 
the assessment and a iorecast based 'on -actuai reported landings in 1997.-The Working Group felt that most of 
this discrepancy can be explained by an overestimate of the 1994 year class in combination with an increase in M 
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in 1996. The Working Group is, however, not in the position to quantify the contribution of both these sources of 
discrepancy. ' 

A better evaluation of the situation can be made at the end of the year when final landing data for 1997 become 
available. The present assessment and catch forecast is not considered to be a reiiable basis to present a 
traditional catch option Table: in the management advil:e. As an aiternative approach a "precautionary TAC" in 
the old sense of its meaning could be considered ruuongsi other measures io reduce fishing mortaiity towards 
precautionary thresholds proposed in Section 7.12. The management advice given to the management agencies 
for 1998 would have to take into account: 

• the actual landings in 1997 at the end of the yeal" 
• that there is no doubt that the stock has declined considerably 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 FmM and FO.1 is indicated on the curves in the graph. 

Flow, Fm"" and FWgh 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 Floss and Fblgb . The tmditional 
biological reference points are not very different as in previous years. All available biological reference points 
are summarised in the text Table below: 

Flow Fo.! FmM Fmed F,. Fhieh Floss Bloss MBAL* 
1996 0.06 0.08 0.22 0.30 0.51 0.95 n.a. 25000 t 35000 t 
1997 0.08 0.09 0.25 0.29 0.54 0.75 0 .. 85 25000 t 35000 t 

0.95+ 

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

+ Flo,; is estimated by Cook (ICES C.M.1997N:7) to be 0.95. This value is based on a SIR plot over the years 
1957-i994, including an incorrrecrly estimated recruitment for the 1994 year class in the SIR of the analyses. 
Due to software limitations, this Working Group used a shorter time period with recruitment data to estimate 
Floss, 1960-1995. The values are only presented to show the sensiiiviLy of the potentiai reference point to 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 by 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 (B1im) 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'" Flim was defined at the 50% probability that SSB would decline below Blim. 

The Working Group inierpreied ihe IvlBAL and Bloss as possible candidates for Blim and the defined time period is 
a medium term of 10 years. The new threshoid reft:rence points are iabelled F5'1b F10% and F20% and BpaS%. BpalO% 

and B",zo%. and discussed in more detail in Section 17. These reference points and the associated SSB percentiles 
are shown in Figure 7.12.la-b and listed in the table on the following page: 
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Burn F, oB, Frim 

MBAL Fs% I FIO% I F,o% BooS% I BD,1O% I B,,20% 
35000t 0.34 I 0.36 I 0.40 54000t I 50000t I 45000t 0.47 

25000t 

The estimated values for Fp, for the presented probabilites are very close and within the range of precision in 
which the F in the iast year of the assessment can be estimated. 

it is noted that the proposed reference point are prelimary 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 SIR model showed substantial difference in the fitted relationship (Figure 
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 catctl (tonnes) of SOLE in Sub-areClIV and landings os Hstimated by n,e Working Group. 1982-1996 

Year Belgium Denmmk France G'ermany Nlettlerlands UK (En,~1. Other Total Unallocated Grand 
Fed. Rep. E< WalE") countries reported landings Total 

1982 1.927 522 686 290 17.749 4D3 21.577 2 2l,579 
198:\ 1.740 730 332 619 16,101 4,15 19.957 4.970 24.927 
1984 1.771 818 400 1,034 14.330 5116 1 18.940 7,899 26,839 
198ti 2.390 692 875 303 14.897 7i'4 3 19,934 4,313 24.247 
1986 1,833 443 296 155 9.558 647 2 12,934 5.267 18.201 
198? 1,644 342 318 210 10.635 6)76 4 13.829 3.539 17.368 
1988 1, 199 616 487 452 9.841 740 28 13.363 8.227 2l,590 
198'1 1,596 1,020 312 864 9.620 1,033 50 14.495 7.311 21,806 
1990 2.389 1,428 352 2.296 18.202 1,614 263 26.544 8.576 35.120 
199'1 2.977 1,307 465 2,107 18,758 1,723 271 27.608 5.905 33,513 
1992 2,058 1,359 548 1.880 18.601 1,281 277 26.004 3,337 29.341 
199:1 2,783 1,661 486 1,379 22.015 1.149 298 29.771 1.720 31.491 

"', 1994 2.935 1.804 498 1.744 22.874 1.137 298 31.290 1.712 33.002 ,,", 
,-" 

1991; 2.624 1,673 640 1,564 20.927 1,040 312 28.780 1.687 30.467 
1996 2.555 1.018 535 670 15.344 848 229 21.199 1.452 22.651 

all landings reported to ICES 
unreported landings estimated by the Working Group 
1996 data ore provisional 
French clato are provisional 
No data on discards available 
N-Ireland Included with Englcmd & Wales 
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Table 7.2.1 

Run title: Sole in IV C run: XSAWVN01;XOij 

At 10·Oct·97 10:41:13 

TabLe Catch numbers at age Numbers*10**-3 
YEAR, 101::7 1nl:O ~nl:n 1960, 1961. 1962, 1963, i964, i965 . i966, '>'J, , • >,JU, 17-'7, 

AGE 
1, 0, 0, 0, 0, 0, 0, 0, 55, 0, 0, 
2, 1415, 1854, 3659, 12042, 959, 1594, 676, 155, 47100, 12278, 
3, 10148, 8440, 12025, 14133, 49786, 6210, 8339, 2113, 1089, 133617, 
4, 12642, 14169, 10401, 16798, 19140, 59191, 8555, 5712, 1599, 990, 
5. 3762, 9500, R07';; o':tnA 1~I.nI. 11:':l.J . .t:. J . .t:.')n1 '1'onn I:nn'" 1181, -,. -, '-_"'>1, .... "T ... "T, 'JJ"TV, "TV"'-..... ... U ... 7, -,UU"'-, 
6, 2924, 3484, 5768, 8367, 4695, 10541, 8490. 17337. 2482, 3689, 
7, 6518, 3008, 1206, 4846, 3944, 4826, 6658, 3126, 12500, 744, 
0 .~, 4439, ........... to' 1593, 4279, 4112, 2423. i6iO. i557, 6324, ", •• JJ, I;.UI;.-" 

9, 509, 2253, 2574, 1056, 836, 2087, 3393, 818, 1525, 702, 
10, 5379, 727, 1366, 2800, 990, 900. 1566, 872, 389, 767, 
11, 166, 5215, 736, 992, 1711, 1539, 1002, 495, 627, 287, 
12, 266, 111, 2875, 515, 1154, 977. 764, 217, 475, 473, 
13, 34, 207, 101, 3135, 444, 1161, 1778, 474, 322, 120. 
14, 79, 35, 128, 133, 2539, 389, 413, 336, 200, 87, 

+gp, ';(.t:.J. ,., J.nn ,,. 1_ .L 2528, 2861, 00::1, 1195, 716, ......... , .......... ...... 7, -,I;.V, 'tH", 

TOTALNUM, 45939, 53704. 52248. 76044, 103297. 111401, 93119, 37950, 76062, 161975, 
TONSLAND, 12067, 14287, 13832, 18620, 23566; 26877, 26164, 11342, 17043, 33340, 
SOPCOF %, 104, 100, 101, 99, 101, 99, 99, 97, 96, 99, 

TabLe Catch nUnDers at age Numbers*10**-3 
YEAR, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974, 1975, 1976, 

AGE 
1, 0, 1037, 396, 1299, 420; 358, 703, 101. 264, 1041, 
2, 3686, 17148, 23922, 6140, 33369, 7594, 12228, 15380, 22954, 3542, , '"lI::LO-Z .-zonL .,~ f"'~ 25993, 14425, 36759, i2783. 21540, 26535., 27966, J, I;.-,l,..Iu-, , '-'U7U. 1;.1 .. ..11, 

4, 85127, 24973, 5326, 8235, 12757, 7075, 16187, 5487, 11717 • 14013, 
5, 1954, 48571, 12388, 1784, 4485, 4965, 4025. 7061, 2088, 4819, 
6, 536, 462, 25139, 3231, 1442, 1565, 2324, 1922, 3830, 966, 
7, 1919, 245, 331, 11960, 2327, 523, 994, 1585, 790, 1909, 
8, 760, 1644, 244, 246, 7214, 1232, 765, 658, 907, 550, 
9, 5047, 324, 1190, 140, 192, 4706, 1218, 401, 508, 425, 

10, ... 4407, ,on LOL ", "n '1''1''1'''' .on ", o::u .. , _...,>1, L..U>" uuu, "'--'L.., I,,-U, JJJf, gV'7, ,~'t, 

11, 610, 254, 2961, 169. 826, 100, 221, 2363, 252, 195, 
12, 455, 820, 291, 2416, 291, 492, 297, 104, 1905, 132, 
" ", ~ .. o, 0<, 535, 238, i4i3, lW, 499, 32, 25, 1320, 
14, 277, 396, 151, 582, 466, 922, 110, 305, 84, 39, 

+gp, 685, 564, 1042, 1143, 1366, 1048, 1326, 1401, 945, 773, 
TOTAL NUM, 127625, 114823, 95659, 64262, 81225, 67578, 57017, 58949, 75038, 57894, 
TONSLANO, 33439, 33179, 27559, 19685, 23652, 21086, 19309, 17989, 20773, 17326, 
SOPCOF %, 102, lOO, 102, lOO, 101, 99. 102. 99, 101, 102, 
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Tabie 7.2.1 (Continued) 

Run title : Sole in IV (run: XSAWVN01,X01) 

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

TabLe Cat en numbers at aae Numbers*10**-3 
YEAR, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985, 1986, 

AGE 
1, 1747, 27, 9, 637, 423, 2660, 389, 191, 165, 373, 
2, 22328, 25031, 8179, 1209, 29217, 26435, 34408, 30734, 16618, 9351, 
3, 12073, 29292, 41170, 12511, 3259, 45746, 41386, 43931, 43213, 18494, 
4, 15306, 6129, 16060, 17781, 6866, 1843, 21189" 22554, 20286, 17703, 
5, 7440, 6639, 2996, 7297, 8223, 3535, 624, 8791, 9403, 7745, 
6, 1779. 4250, 3222, 1450, 3661, 4789, 1378, 741, 3556, 5522, 
7 ~1a 1738, 17/.7 .,107 0/. a 1.L7D 10l:n '1U:::'/. onn "lI"lI'7"l1 . , _., , ' • -r, I ... ,. I , ....... , ....... , "J"", ........ , "",,,,"7, LI;"",. 

8, 1112, 61 1, 816, 1409, 886, 615, 978, 1043, 379, 110, 
9, 256, 646, 241, 367, 766, 605, 386, 524, 637, 282, 

10, 211, 191, 393, 54, 197, 527, 3D', 242, 200, 620, 
11, 93, 235, 154, 415, 107, 149, 423, 209, 192, 355, 
12, 122, 123, 117, 52, 160, 74, 31, 146, 189, 173, 
il, 108, 100, 103, 52, 92, 20i r i4, 30, 94. 126, 
14, 852, 68, 73.- 32. 21. 12, 177, '" 3.3., ,n, 

"-T, ....... , 
+gp, 729, 879, 687, 598, 331, 315, 230, 243, 267, 305, 

TOTAL NUM, 644'75, 75965, 75967, 46061, 55157, 89184, 103864, 110257, 95441, 63536, 
TONSLAND, 18003, 20280, 22598, 15807, 15403, 21579, 24927, 26839, 24248, 18200, 
SOPCOF %, 102, 100, 101, 102, 103, 101, lOO, lOO. 99, 99, 

Table ' I Catch nurTbers at age Numbers*10**~3 
YEAR, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 

AGE 
i, 94, 10, ii5, 837, i i7, 968, 53', 709, 4751, 171, 
2, 29018; 13187, 46108, 12019, 1~:::mR IoRM .. 49906, 77I:;J. 1~7I=:.r::::. 1aL'Z~ ._---, ___ ""T, • .... "T, , .......... , , ............ , 
3, 22052, 47140, 18198, 103860, 25452, 44201, 16871, 86948, 16931, 16101, 
4, 8913, 15248, 22567, 9775, 77484, 16198, 31403, 13723, 68163, 16930, 
5, 6515, 4400, 4697, 9357, 6661, 37983, 13883, 18779, 6582, 27213, 
6, 3121, 3890, 1694, 3509, 3839, 2471, 23969, 5722, 7941, 3941, 
7, 1570, 1554, 1454, '164, 1828, 3083, 1494, 11263, 2042, 4812, 
8, 906, 898, 654, 1273, 760, 788, 1217, 465, 5982, 981, 
9, 81, 526, 466; 604, 742. 430, .on 00< 294, 'Z'Z?1 .. -, . _-, -_ .... 

10, 103, 38, 240, 268, 325, 481, 194, 281, 345, 239, 
11, 166, 34, 45, 324, 329, 177, 306, 86, 65, ~?~, 
12, ,0< oA u <0 '0< 0>< • nn 00 • 75, ,""T" , -, -~, ", ........... , r..JJ, IV7, 1;.'''', IJJ, 

13, 63, 42, 49, 28, 18, 134, 85, 84, 49, 55, 
14, 56, 10, 27, 63, 16, 7, 116, 45, 20, 105, 

+gp, 165, 111, 95, 215, 168, 255, 109, 248, 149, 173, 
TOTAlNUM, 72968, 87174, 96445, 143355, 131333, 114275, 140205, 147247, 126144, 93127, 
TONSlAND, 17368, 21590, 21806, 35120, 33513, 29341, 31491, 33002, 30467, 22651, 
SOPCOF %, 99, iOu, 99, 99, 98, 98, 99, 99, 99, 99, 
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"1" ...... 1 ... "7 ') .., 
.LAIlI,U ... ,.~ .... 

Run title : Sole in IV (run: XSAWVN01/X01) 

At 10·0ct·97 10:41 :14 

T_I...I_ 2 Catch .. _:_"' ... - ,1.0 .... \ 
la ..... ::: ...... l:!" .... at age ~""l:!~ 

YEAR, 1957, 1958, 1959, 1960, 1961, 1962, 1963, 1964, 1965, 1966, 

AGE 
I, .0000, .0000, .0000, .0000, .0000, .0000, .0000, .1530, .0000, .0000, 
2, .1540, .1450, .1620, .1530, .1460, .1550, .1630, .1750, .1690, .1770, 
3, .1770, .1780, .1880, .1850, .1740, .1650, .1710, .2130, .2090, .1900, 
I. 'M.n .2200, ??Rn ""(I:;.n .,11n ?nRn .2190, .,I:;..,n .2460, .1800, " .... "" .... "'" ...... - ... , ..... - ...... , ....... -, ..... _--, ._ ... _-, 
5, .2480, .2540, .2610, .2540, .2550, .2410, .2580, .2740, .2860, .lO10, 
6, .2790, .2730, .3010, .2770, .2880, .2950, .3090, .3090, .2820, .3320, 

..,.~ ,n ..,. ... nn ..,.n4n ..,.~,..n ..,.."nn "".,,""n .,. .. .,,,, ';Ill:", ,_ .. ",n , , .t:;yUU, • .;JI"tU, • .;Jt:;IOlU, • .;JUIU, .~IYU, • .Jt:;uu, • .JII:..JU, • .JII:.'U, .,J"t"'U, ... ,.,7U, 
8, .3350, .3230, .3210, .3090, .3040, .3210, .3870, .3460, .3780, .3990, 
9, .4360, .3880, .3730, .3810, .3460, .3340, .3760, .3880, .4040, .4490, 

10, .3940, .4010, .3910, .3630, .3720, .3490, .4400, .4440, .4250, .4720, 
11, .4320, .4090, .4380, .4360, .3690, .3470, .3970, .4390, .4590, .5410, 
12, .4710, .5020, .4170, .4280, .3970, .3940, .4330, .4750, .4800, .5260, 
13, .6310, .2870, .4370, .4420, .4780, .4350, .4440, .4030, .4580, .5210, 
" 1.'Z7n 1::7£1n 1.1 ')n 1.,)7n I.J:nn '"T<n I.onn 1.1.7n 't07n 1.01n ", .'tJ'v, .......... , ........ v, ............. , ............. , .""."" .... , . ..,.~ ...... , ......... , ... , ...... ,-, ....... '-, 

+gp~ .5330, .5770, .5890, .5780, .5510, .4760, .5780, .6440, .5280, .4990, 
SOPCOFAC, 1.0402, 1.0050, 1.0095, .9936, 1.0137, .9940, .9918, .9661, .9592, .9892~ 

Table 2 Catch weights at age (kg) 
YEAR, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974, 1975, 1976, 

AGE 
1, .0000, .1570, .1520, .1540, .1450, .1690, .1460, .1640, .1290, .1430, 
2, .1920, .1890, .1910, .2120, .1930, .2040, .2080, .1920, .1820, .1900, 
3, .2010, .2070, .1960, .2180, .2370, .2520, .2380, .2330, .2250, .2220, , .. 1: .. ", .. ~ ":Il:l:n .. Dl:n "Z')')n 'Z'Zl.n .3460, 'Z'ZDn 'Z.,nn "Z.n.c.n 
" .,.,"',.,u, .,.,u'v, .,;.. .... v, • "' ..... v, .Jo:;.c.v,' .J ... 'tv, ........... , ....... vv, .......... v, 
5, .2770, .3270. .31.10. .3500, .3580, .4340, .4040, .4180, .4060, .3890, 
6, .3890, .3420; .3730; .4040, .4250, .4250, .4480, .4480, .4560, .4410, 
7, .4190, .3540, .5530, .4410, .4200, .5320, .5520, .5200, .5290, .5120, 
8, .3390, .4550, .3980, .4630, .4900, .4850, .5670, .5590, .5950, .5620, 
9, .4240, .4650, .4680, .4430, .5340, .5580, .5090, .6090, .6290, .6670, 

10, .4980, .4750, .4990, .5110, .4250, .4810, .5690, .6020, .5600, .6580, 
" 1.I:"'n "'71.n I.o"'n 1:1.,n I.Aon I.7.,n 1.I.I.n 1..1..1n M.Rn I:;.":tRn 
'" ......... v, ............. , ... T_ ....... , ........ v, • "T ........ , ........... , ................. , . __ ..... , ... "T_ .... , .... -_ ... , 
12, .3890, .5240, .5380, .5410, .4660, .5770, .3990, .6780, .6830, .7360, 
13, .5190, .6560, .4740, .4560, .5780, .5970, .5470, .5320, .6200, .6680, 
i4, .4420, I ........ I ... ., ... , , ...... "' .. .,,'" L''''''' ",,,,an 

• "tY:;JU, .OI<llU, .:;J'tt::u, .:;JIOl,:)U, .orru, .oott::u, .JIOlt::U, .u"tJU, .J7UU, 

+gp, .5910, .6500, .6130, .5420, .5830, .6470, .6700, .6790, .6780, .6840, 
SOPCOFAC, 1.0225, .9968, 1.0202, 1.0001, 1.0119, .9890, 1.0189, .9864, 1.0104, 1.0216, 
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Table 7.2.2 (Continued) ,-

Run title : Sole in IV (run: XSAIIVN01/X01) 

At 10·Oct·97 10:41:14 

Table 2 Catcn weignts at age (Kgj 
YEAR. 1977, 1978, 1979, ' 1980, 1981, 1982, 1983, 1984, 1985. 1986. 

AGE 
I, .1470, .1520, .1370, .1410, .1430, .1410, .1340, .1530, .1220, .135.0, 
2, .1880, .1960, .2080, .1990, .1870, .1880, .1820, .1710, .1870, .1790, 
3, .2360, .2310, .2460, .2440, .2260, .2160, .2170, .2210, .2160, .2130, , '2'n'7n ':l~ in '2~'Zn 'Z'Z1n "Z?I.n "Zn7n 'Zn1n ?R.<.n ,)RRn .,oon ", • .Jvr u, .J''''u, ·J~J"'I .JJ .... , ............... .J"""', ........... , .......... , ............. , ._~ 1_, 
5, .3690, .3700, . 3910, .3710 • .3780, .3710, .3890, .3610, .3)70, .3570, 
6, .4240, .4260, .4480, .4180, .4240, .4090, .4160, .3860, .4270, .4070, 
7, .4300, .4660, .5340, .4990, .4420, .4370, . 4670, 1nl:' .... 

.'+O:1U, . ""fU, .'tCJU • 

8, .5200, .4170, .5440, .5500, .5160, .4910, .4890, .5550, .5440, .5430, 
9, .5620, .5720, .6090, .5980, .5420, .5800, .5050, .5750, .6120, .5680, 

10, .6220, .4710, .6570, .5440, .5530, .5560, .6090, .5120, .6340, .5360, 
11, .7310, .6040, .7280, .6580, .4030, .6280, .6220, .6550, .5090, .5750, 
12, .6070, .7110, .7740, .6840, .6650, .5910, .6000, .6310, .6560, .6330, 
13, .6050, .5880, ·~e~~, .6740, .5650, .7710, .3340, .7220, .7670, .6310, 

;;/ ." ~." .......... ........... ""rn .......... '7 ....... 
,~, .D"~U, .Q~UU, .o~.,u, .DOIV, .,e. IU, .OYOU, .O~IUJ .QOt,.llU, .01,/11,1, .IUUU, 

+gp. .5810, .7160, .8150, .7170, .7450, .7680, .7560, .7070, .6800, .7150, 
SOPCOFAC, 1.0188, .9956, 1.0124, 1.0201, 1.0262, 1.0138, 1.0040, 1.0034, .9898, .9936, 

Table 2 Catch weights at age (Kg) 
YEAR, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 

AGE 
1, .1390, .1270, .1180, .1240, .1270, .1460, .0970, .1430, .1510, .1620, 
2. .1850, .1750, .1730, .1820, .1850, .1770, .1670, .1800, .1860, .1770, 
3, .2050, .2170, .2160, .2260, .2090, .2130, .1950, .2020, .1960, .2020, 
4, .2760, .2700, .2880, .2.900, .2630, .2580, .2390, .2280, .2470, .2330, 
> .3560, .3530, .3350, .3680, .3140, .2990, .2640, .2570, .2640, .2740, 
6, .3780, .4280, .3740, .4030, .4280, .3790, .3010, .3000, .3190, .2850, 
7, .4280, .4830, .4560, .4010, .4340, .4100, .3380, .3170, .3420, .3190, 
8, .4810, .5190, .4900, .4970, .4550, .4590, .4420, .4320, .3560, .3690, 
9, .3940, .5580, .4720, .4570, .5050, .4840, .4930, .4110, .4450, .3900, 

10, .6080, .5940, .5090, .5640, .5480, .5270, .6220, .4130, .5050, .5160, .. I!lln .. n"'7n 1"."',,'''' I! ......... ~~ ... n .,,., ...... .,1". ...... ~~I! ... "'7~ ...... ~Inl"l 

'" .oat"lU, .aUfU, .aOIU, .o"u, .~I.;JU, .;;I7UU, .;.IO.;JU, .;.1 IUU, • r..lUU, • ..I"1UU, 

12, .6140, .7140, .6300, .5170, .5080, .4720, .5870, .4810, .5450, .5450, 
13, .6950, .7540, .7090, .5710, .8190, .6180, .6390, .6690, .7580, .5900, 
14. .7270, . {(10. .6350, .46;0, .7420, .7760. .60BO, .6060, .9310, .6910, 

+gp. .6960, .6940, .7270, .6300, .5520, .6350, .6400, .5590, .6020, .7470, 
SOPCOFAC, .9948, .9990, .9855, .9922, .9837, .9847, .9887, .9890, .9865, .9892, 
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Table 7.2.3 
-, 

RUn title : Sole in IV ( run: XSAWVN01/X01) 

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

T~bl~ 3 Stock weights at age (kg) 
YEAR, 1957, 1958, 1959, 1960, 1961, 1962, 1963, 1964, 1QI.':;; 1966, . '--, 

AGE 
1, .0250, .0250, .0250, .0250, .0250, .0250, .0250, .0250, .0250, .0250, 
2, .0700, .0700, .0700, .0700, .0700, .0700, .0700, .0700, .1400, .0700, 
3, .1470, .1640, .1590, .1630, .1480, . !~~~, . !~~~, .1590, .1980, .1600, 
< 1A7n ")nl:n H~Dn .,"''7n ., ... .L ... .2i40, .2230, .1490, ~, . ..... '" .............. .,7U .... .~VIU, • I£:.vo .... , .1.,.c:.U , • IY~U, 

5, .2080, .2260, .2390, .2340. .2350, .2400, .2430, .2400, .2510, .3890, 
6, ,~~~~, .2280, .2710, .2400; .2320, .3010, .2750, .2910, .2970, .3100, , .............. .2920, .2680, .2590, .2930, .3110, .3050, .3370, .4060, . " _.:;o.c:.u, • .c:.yru, 
8, .3550, .3180, .2760, .2420, .2740, .2820, .3630, .3060, .3580, .3770, 
9, .3900, .3930, .3030, .3600, .2810, .2730, .3290, .3650, .5260, .3850, 

10, .3590, .3800, .4100, .3570, .3020, .4100, .4330, .4430, .4240, .4270, 
11, .6020, .4170, .4080, .5080, .3790, .3580, .3650, .3960, .4640, .5980,. 
12, .3700, .6100, .4060, .3900, .3350, .3150, .3520, .4580. .4560, .5550, 
13, .5870, .4330, .4130, ,~~~~, .4820, .4630, .4910, .4700; .4180, .4680, 
"- L.onn I:.LLn ':"''Inn .4620, .4140, .3940, .3390, .3800, ", .uu:ru, .... vuv, • .Iyeu, .'toou, ... ..:>..:>u, 

+gp. .2540, .5180, .5990, .5730, .5480, .5390, .5400. .6310, .5040, .5380, 

Table 3 Stock weights at age (kg) 
YEAR, i967, '1968, WOY, 1970, i97i, 1972, 1973, 1974, 1975, 1976, 

AGE 
1, .0250 f .0250, .0250, .0250, .0340, .0380, .0390, .0350, .0350, .0350, 
2, .1770, .1220, .1370, .1370, .1480, .1550, .1490, .1460, .1480, .1420, 
3, .1640, • 1710, .1740, .2010 • .2130, .2180, .2260, .2180, .2060, .2010, 
4, .2350, .2480, .2520, .2750, .3130, .3130, .3220, .3290, .3110, .3010, 
0 .."..,,, "'.""" .3240, .34iu, .36~IOf .4i90, .37iO, .4080, .4030, .3790, -, .L'+.c;U, • .JI,.c;u, 

6, .3990, .2800, .3640, .3670, .4100. 1..1..30, .4330. .4290, t..t..l..n .4580, . "--, 
7, .3620, .6290, .5790, .4230, .4320, .4430, .4520, .4990, .5080, .5080, 
8, .2830, .4160, .4150, .4580, .4740, .4430, .4720, .5650, .5820, .5170, 
9, .3810, .4100, .4690, .3900, .4830, .5080, .4460, .5420, .5800, .6440, 

10, .4640, .4500, .5240, .4860, .4510, , .4400, .4890, .5940, .6170, .6970, 
11, .3780, .7530, .5040, ,:~~~, .4810, .4710, .6210, .6320, .6150, .6140, 
" "'l'7~n Ill:n r!L,n .5030, .4660, .5940, .6470, .7860, ,", .Jf~V, ......... v, ... o<tu, • :lI,JI:lIU, .,+.c;:lIU, . 

13, .5440, .6600, .5340, .6220, .5740, . .6310, . 5480, .6500 • .65'00. .6480, 
14, .4500, .4560, .5150, .5740, .5020, .6210, .6240, .5400, .7050 f .6280, 

""gp, .5460, .6980; .55iO, .6220, .5680, .6590, .6420, .6230, .6690, .6790, 
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T~hl"" 7_'._~ (C'nntinTlP,.J) ----- .. _.- ,----... ----.r 

Run title : Sole in IV (run: XSAWVNOljXOl ) 

At 10·0ct·97 10:41:14 

Table 3 stock weights at age (kg) 
YEAR, 1977, 1978, 1979, 198O, 1981, 1982, 1983, 1984, 1985, 1986, 

AGE 
1, .0350, .0350, .0450, .0390, .0500, .0500, .0500, .0500, .0500, .0500, 
2, .1470, .1390, .1480, .1570, .1370, .1300, .1400, .1330, .1270, .1330, 
3, .2020, .2110, .2110, .2000, .2000, .1930, .2000, .2030, .1850, .1910, 
4, • 2910. .2900 • .3000, .3040, .3050, .2700, .2850, .2680, .2670, .2790, 
5, .3650, .3650, .3520, • 3450, .3640 • .3590, .3290, .3480, .3240, .3460, 
6, . 4090, .4290 • . 4290, .3Y,+U, .'+U'::U, ... IIU, 

,.,"' .... ., .. "' .... ....... '" I_-'~n 
• '+.;JI;;PU , • .;JIf;;;If;;;IU, • ..IUIU, .","~"'v • 

7, ~4780. .4270, .5210, .4890, .4540, .4290, .4640, .4880, .3800, .4980, 
8, .4870, .3850, .5620, .5370, .5220, .4760, .4830, .5910, .6260, .4920, 
9, .5310, .5420, .5670, .5790, .5610, .5830, .5100, .5670, .5540, .5900, 

1O, .6170, .4280, .6560, .5490, .5200, .5930, .5830, .5590, .5890, .5610, 
11, .6610, • 5700, .7120, .6640 • • 4090, .5700, .6010, .6320 • .5170, .6810, 
12, .6560, .6750, • 7160, .6760, .7130, .5310, .7210, .7310 • .7340, .6470, ............ r ......... "''''71'\ .£ ...... n ~ .... ':Zn =.n 7/.1n .~n 71.nn ~on ", • QC;QV, • ... Q'7U, •• u. v, ....... uu. .......... v, •• ,.. 'v, oO'''' 'U r .... , .... u. ., ............. . '''''''', 
14, .6320, .8600, .8150, .6570, .8220, • 6110, .6800, .9520 • .6420, .9430, 

+gp, .6650, .6970, .7910, .6380, .7200, .6910, .7190, .7000, .6730, .8890, 

Table 3 Stock weights at age (i<:gi 
YEAR, 1987. 1988. 1989, 199O, 1991, 1992, 1993, 1994, 1995, 1996, 

AGE 
1, .0500, .0500, .0500, .0500, .0500, .0500, .0500, .0500, .0500, .0500, 
2, .1540, .1330, .1330, .1480, .1380, .1560, .1280, .1430, .1510, .1470, 
3, .1910, .1930, .1950, .2030, .1830, .1940, .1830, .1740, .1780, .1770, 
4, .'::O'::U, .. "' ....... ... r ...... .......... .. ......... .. Inn -, .......... 

.'::OUU, .'::YUU, .'::Y'::U, • C;;;I.;JIU , • C;;;JOU , .':;':;ou, • C;U7U, .c;"'tvv • .c;uuu, 

5, .3570, .3350, .3480, .3560, .3000, .3070, .2640, .2570, .2510, .2740, 
6, .3810, .4080, .3390, .4380, .4060, .3970, .2930, .3260, .3200, .2670, 
7, .4060, .4170. .4100, . 3910, .4370 • .4050, .3440, .3490, .3630, .3200, 
8, .4540, .4720, .4750, .4860, .4990, .4680, .4790, .4020, .3570, .3720, 
9, .3330, .4850, .4180, .4710, .5450, .4940, .4330, .4930, .5440, .4020, 

10, .5120, .4550, .4620, .4960, .5370, .5440, .5730, .3410, .4580, .4020, 
11, .6380, .8290, .7040, .6820, • 5010, .4880 • .5630, .4330, .3950, .4680, 
12, .5810, .6550, .7870, .5500, .5510, .4430, .5070, .5190, • 7010, .5370 • 
13, .6330, .5350, .7160, .7890, .4300, .5950, .6760, .4800, .6920, .6140, 
;4, .6910, .8470, .6i60, .4580, 1.1090, .6720, .5800, .6890, .5840, .6380, 

+nn . 6710, .6870, . 7300, . 7490 • _6400 • .6070. ,6620 • .5050; .6600, .8000, or' 
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Table 7.3.1. North Sea Sole tuning fleets 
104 

FL04: Netherlands commercial beam trawl 
1979 1996 

2 
44.9 

45 
46.3 
57.3 
65.6 
70.8 
70.3 
68.2 
68.5 

1 0 
15 

77212 35400.6 
938.3 

26036 
24290.1 
31274.7 
26976.3 
12923.7 

8027 
23736.2 

11061 
2756 

38683 
36706.2 
37398.3 
34685.4 

13755 
18618.8 

12904.4 
14294.5 
5720.5 
1085.1 

16386.3 
18212.1 
16979.4 
13809.B 

6796 
76.3 12191.9 40595.2 12448.9 
61.S 40284.3 13165.6 17489.4 
71.4 9071.1 84629.7 7242 
68.5 7336.6 17182.4 59754 
71.1 5046.7 33880.5 11131 
76.9 39284.5 10948 24132 
81.4 5389.9 69878.8 7411.7 
81.2 9778 11329.4 53488.8 
72.1 15843.4 9093.9 11170.8 

FLT09:SNS·Tridens Nl (survey) 
1970 1996 

1 
4 

4938 
613 

1410 
4686 
1924 
597 

1413 
3724 
1552 

104 
44'83 
3739 
509B 
2640 
2359 
2151 
3791 
1B90 

11227 
3052 
2900 
1265 

11081 
1351 
559 

1501 

0.67 

745 
1961 
341 
905 
397 
BB7 

79 
762 

1379 
388 

80 
1411 
1124 
1137 
1081 
709 
465 
955 
594 

5369 
1078 
2515-

114 
3489 

475 
234 

1 691 473 
FL Tt1: BTS-ISIS Neth (survey) 

19S'5 1996 
1 
7 

0.67 

2.372 6.021 
5,935 4.883 
6.101 9.842 

70.609 11.138 
8.021 60.486 

18.991 19.4 
3.328 17.372 

67.816 24.403 
4.954 24.505 
6.537 5.077 

25.812 6.343 
3.029 5.055 

UK commercia! beamlraw! 
87 96 

1 0 
2 7 

4.519 
60465 
6.247 
5.253 
5.708 
3.532 
3.282 
3.066 
3.644 
5.133 

208.2 
90 

263 
149.1 
249.6 
119.3 
172.8 
42.4 
94.B 
63.4 

e:\acfm\wgnssk98\T·731.x!s 

364.9 
497.4 
170.4 
811.7 
428.2 
493.2 
244.9 
587.7 
23004 
120.6 

0.75 

204 
99 

161 
73 
69 

174 
187 
77 

267 
325 
99 
51 

231 
107 
307 
159 

67 
59 

284 
24B 
907 
527 
319 

46 
943 
126 ,7 

0.75 

3.959 
1.555 
2.497 

3.06 
3.199 

19.486 
4.597 
9.134 
2.652 

14.908 
8252 
1.173 

219.8 
295.6 
241.9 

97.7 
918.8 
222.1 
281.9 
273.8 
319.4 
159.4 

2096.5 
4914.8 
6094.5 
2638.3 

375.1 
6529 

7239.6 
6353.7 
5209.3 
2982.9 
2688.9 
6586.7 
4638.3 

29835.9 
9625.4 

13010.4 
2839.2 

21211.9 

31 
7 

0.1 
35 

0.1 
44 
70 
B5 
27 
60 
45 
13 
7 

43 
102 

5B 
30 
15 
81 
50 

100 
607 
194 
166 

10 
365 
48 

1.612 
1.037 
0.768 
0.802 
4.089 

0.135 
9.119 
2.484 

3.90.'\ 

0.549 
7.392 
1.434 

114.5 
140.9 
130.2 
140.5 
62.9 

279.5 
129 
236 
250 

223.9 

2657.4 
938.1 

2265.5 
3214.2 

768.9 
301.2 

2536.8 
4342.4 
2597.3 
2955.S 
1099.4 
1669.1 
21376 
1457.9 
18624 

3104.8 
5128.8 

1570 

0.593 
0.458 
0.551 

0.16 
0.53 

0.OS3 
0.26 

3.442 
1.67 

1.942 
0.364 
2.239 

56.4 
82.7 
58.2 
84.6 

149.6 
29.6 

163.3 
70.6 
86.8 

101.1 

1490 
i731.7 
586.6 
961.1 

1117.8 
4B2 

146.5 
1712.2 
1136.9 
1274.8 
1134.4 
634.6 
682.7 

2081.2 
887.1 

8932.9 
896.5 

3173.4 

0.216 
0.225 
0.192 
0.157 
0.189 
0.229 
0.481 
0.115 
3266 
0.102 
0.948 
0.284 

37.2 
31.4 
32.5 
48.7 
79.6 
70.5 

15 
83.8 
51.2 
66.1 

270 

641.6 
1133.; 
531.3 
234.8 
531.2 
633.5 
285.1 

71.8 
580.1 
652.4 
409.4 
819.2 
312.1 
446.1 
811.5 

190 
4682.4 
471.9 

0.019 
0.109 
0.148 
0.OB8 
0.144 
0.064 
0.132 
0.174 
0.029 
0.723 
0.175 
0.386 

177.2 
214.3 
439.4 
352.9 
237.5 
321.8 
426.8 
223.4 

44.4 
384.5 
333,9 
375.9 
392.3 
218.6 
236.1 
524.2 
147.4 

2773.8 

323.3 
17 

9B. 
287.6 
lB8.1 
123.7 
84.9 

405.6 
67.4 
30.4 

161.6 
137.6 
156.6 
274.8 

66A 
175.9 
204.8 

160 

104.9 
347.8 

15.3 
80.2 

338.6 
130.9 
68.7 

211.1 
70.1 
25.4 

8.9 
134.1 

98.'1 
75.7 

186.3 
25.9 
24.4 

190.5 

85.5 
16.5 

102.4 
41.7 

15 
90.3 

113.3 
124.6 
83.3 
42.7 
22.7 
42.5 

180.5 
164.1 
502 

158.5 
22.4 
85.7 

77 
32.5 
56.9 

157.3 
2 

6A 
61.9 
73.4 
29.7 
26.1 
16.2 
10.1 
6.3 

66.4 
41.6 
25.2 
34.7 
23.3 

53.7 
23.7 

4.4 

7.9 
157.6 

14.5 
9.1 

88.5 
312 

3.2 
10 

12.6 
6 

3.9 
59.1 
20..1 

6A 
62.4 

476.1 
432.2 
1732 
141.1 
143.2 
155.4 
134.5 
247.6 
122.1 

60.9 
40 

138.2 
48.1 
109 

21.8 
149.5 
108.6 
99.5 

-, 



Table 7.3.2 North Sea sole Indices of effort and CPUE 

Effort CPUE 
"10 ..... 1 ... ; ........ "1 IIIi'" h+ '::t 1\1,..+h", .. I"" ... rI.,. . A Col .... i,.""' 5 UK-bt I UOI IUIII t;... vn.-UL v 1". .... LlI-.;;;II~IIU ... .,. ......... '!:::I.UI.J 

... n"7-1 
101 I 

.. O""7t) '10 " 33.5 .... ,,, "' ...... u 

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 
1979 40.0 44.9 38.7 
1980 35.2 45.0 30.9 
1981 31.1 46.3 35.2 
1982 34.9 57.3 44.7 
1983 35.4 65.6 42.8 
1984 42.8 70.8 35.2 
1985 51.4 70.3 40.8 
1986 42.5 68.2 38.8 
1987 50.7 4.52 68.5 28.9 3.44 
1988 53.0 6.47 76.3 19.2 2.42 
1989 54.3 6.25 61.6 22.7 2.90 
1990 64.7 5.25 71.4 24.8 4.05 
1991 74.3 5.71 68.5 33.5 8.13 
1992 67.7 3.53 71.1 22.5 2.41 
1993 71.1 3.28 76.9 27.2 2.99 
1994 60.0 3.07 81.4 32.5 3.36 
1995 46.5 3.64 81.2 34.9 2.74 
1996 64.9 5.13 72.1 29.0 3.10 

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

1 fishing -hours in 1.000 HP beam trawl units'" 1 OES 
2 beam irawi units'" 1 OE2 ( areas 3 + 4 ) 
3 mlilioil HP days beam trawi 
4 KgiFH 1000 HP beam trawl 
5 beam trawl kgiFH ( areas 3 + 4 ) 
6 kgi1000 HP day 

e:\acfm\wgnssk98\T-732.xls 
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6 Nether!ands I 

375.8 
423.2 
282.1 
267.8 
309.8 
319.9 
307.3 
276.3 
213.4 
204.5 
235.9 
272.7 
378.1 
350.9 
307.1 
306.4 
295.6 
275.1 
227.1 



Table 7.4.1 

Title: Sole in IV (run: SEPWVN01/SQ1) 

At 9-0ct'97 16:23:59 

Separable analysis 
from 1957 to 1996 on ages 1 to 14 
w.ith TerminaL F of .600 on age 4 'and Terminal S of .BOO 

Initial sum of squared residuals was 1748.740 and 
final sum of squared residuals is 395.761 after 150 iterations 

Matrix of Residuals 

Years, 1957/58,1958/59,1959/60,1960/61,1961/62,1962/63, 1963/64, 1964/65,1965/66, 
Ages 

1/ 2, -4.095, -5.145, -6.016, -3.713, -3.982, -3.272, -2.469, -3.130, -6.421, 
2.J 3, -.574, -1.030, -.198, .. 498, -.719, - .679, -.859, -.978, - .339, 
3/ 4, .063, - .192, -.005, - .214, .136, -.208, -.251, .355, - .104, 
4/ 5, .380, .166, .134, .OB.O, .217, .039, -.169, - .12B, - .241, 
5/ 6, .054, .090, -.024, .344, .043, .269, -.115, .054, -.355, 
6/ 7, .074, .779, .206, .539, - .020, .264, .039, .084, .679, 
7/ 8, .197, - .178, -.534, -.376, - .317, .219, _065, _183, -,120, 
8/ 9, - . 115, . 311, .733 • .485, .783, .067, .216, .013, .358, 
9IiO, - .327, . i47, -.121. - .2;4, - . i 27, .044, .367, .466, .128, 

10/11, '.078, '.504, .147, .079, - ~,. - ''''' n/.n - 0<" - n" ._--, .~. -, __ ""T_, 
• ........ r .-.~, 

11/12, .927, .742, .816, .069, 1.001, .949, 1.046, .260, .227, 
12/13, .091, -.451, -.314, - .324, - .253, -1.040, -.728, -.878, .606, 
13/14, .110, .239, - .201, .044, .19p, .901', .789, .698, .863, 

TOT .000, - .001, -.001, - .001, - .001, -.001 , - .001, - .001, '.001, 
j,JiS .00i, .00i, .00i, .001, .00i, .00"j, .DDi, .DDi, .00i, 

Years, 1966/67,1967/68, 1968/69,1969/70,1970/71,1971/72, 1972/73,1973/74,1974/75, 1975/76, 

1/ 2, • 
2/ 3, 
3/ 4, 
4/ 5, 
5/ 6, 
6/ 7, 
7/ 8, 
8/ 9, 
9/10, 

10/11, 
i ViZ, 
12/13. 
13/14, 

TOT • 
WTS , 

Years. 

1/ 2, 
2/ 3, 
3/ 4, 
4/ 5, 
5/ 6, 
6i 7, 
7/ 8 i 

8/ 9, 
9/10, 

10/11, 
11/12, 
12/13, 
13/14, 

TOT , 
wfS , 

Years, 

-4.794, 
.369, 
.652, 

- .818, 
.541, 
.535, 

-.403, 
.199, 
.121, 

- .029, 
- . i i 5, 
- .044. 
- .870, 

- .001, 
.001, 

-6.614, 
-.520, 
-.102, 

.073, 

.841, 

.317, 
-.575~ 

.492, 
-.345, 

.160, 
-.275, 
1.016, 
- .496, 

-.001, 
. 001, 

.430, 
,646, 
.882, 
.263, 
.110, 

- .080, 
-.669, 

.020, 
- .308, 
.. 131, 
·.061, 
-.219, 
.. 920, 

- .001, 
.001, 

.516, 
,490, 
.581, 
.349, 
.484, 
.022, 

- .694, 
-.056, 
-.184, 
-_309, 
-.019, 
-.756, 
-.696, 

- .001, 
.001 • 

.530, 
,216, 
.839, 
.380, 

_ 1.,"Z ...... , 
.124, 
.049, 
.155, 

-.716, 
-.500, 
-.266, 

.112, 
-.771, 

- .001, 
.001, 

.340, 
,438, 
.276, 
.129, ,,, ...... , 
.226, 

- .420, 
- .242, 
- .323, 
- .058, 

.240, 
- .127, 
- .248, 

- .001, 
.001 r 

.255, 

.539. 

.918, 

.300, 
>00 .......... , 

.216, 
- .865, 
- .106, 

.109, 
.. 943, 
.. 836, 
- .466, 
-.044, 

- .001, 
.001, 

.266, 

.049. 

.456, 

.049, 
_ 11C:1C: . , .... , 
- .368, 
- .595, 

.032, 
-.044, 
-.489, 

.529, 
1.257, 
- .127, 

- .001, 
_001, 

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

_ 1'Z'Z ., ....... 
.285, 

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

.190, 

.125, 

.602, 
-1.444, 

- .001, 
.001, 

.789, 

.462, 

.382, 

.176, 
_ I"IIC:IC: 
-.u ...... , 

.012, 
-.580, 

.204, 

.235, 
-.594, 

.479. 
-.540, 

-1.005, 

-.001, 
.001, 

1976/77,1977/78, 1978/79,1979/80,1980/81,1981/82,1982/83, 1983/84,1984/85,1985/86, 

.267, 1.027, -2.262, -1.575, -.288, -.599, .703, -.797, -1.110, - .385, 
- .601, .690, .208, .170, - .186, .336, .080, .591, .280, .787, 

.257, .670, .301, .435, .420, .348, .287, .454, .391, .784, 
-.089, .460, .026, -.005, .213, .054, .205, .348, .103, .471, 

.160, .077, -.078, - .182, .022, - .178, - _051, -.813, .020, - .067, 
_4i2, -.325, .230, - .381, -.105, .201, .OS"j, -.024, .524, -.013, 

-,419, -1.248, - .155 j - .808, .126, -.394, -.568, -.127, -.187, - .062, 
.190, .318, .410, .169, .209, - .057, -.243, .253, - .113, -.025, 
.002, - .051, -.145, .742, .102, -.186, -.135, -.025, .234, -.413, 

- .017, -.549, -.521, - .907, -1.302, -.372, -.711, - .223, -.595, -1.104, 
.281, - .131, .561, .845, .933, .311, 1.254, 1.071, -.117, .158, 

-.724, -.423, - .698, - .176, -1.318, -1.019, .594, -.685, -.523, - .263, 
-.143, .232, -.153, .533, .501, 1.593, -.587, - .916, -.707, - .437, 

- .001, -.001 , - .001, -.001, - .001, - .001, - .001, - .001, -.001, -.001, 
.001, .001, .001, .001, .001. .001, .001 , .001, .001, .001, 

1986/87,1987/88, 1988/89,1989/90,1990/91,1991/92,1992/93,1993/94,1994/95,1995/96, 
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N 
<;l 

Table 7.4.::1~ Sole North Sea, a~lse!;sment confi~lureltiol"l 
changes comparedl to previous years arei underlined 

year 
type 

tuning fleet 

time series we'ight 

catchability dependent on stock size for age< 
shrinkage to pDpulation mean for age < 
catchability independent of age f,or ages>= 

survivor esUmntes shrunk towards mean F 
s.e. of the lTleclnS towards which estimates are shrlJnk 
prior weighting 

number of iiterations 
convergance 

special 

199f) 
XSA 

yefars 
NL BT comm. 8Ei-95 

BTS survey BEl-95 
SNS survey BEi-95 

Solea survey Bfl-94 

no taper 

3 
3 
:' 

yel~ 

a.s 
no 

2:~ 

yes 

ages 
1;14 
1 

., 
" 

1,4 
2,'10 

alpha/beta 
0,1 
0.67,0.75 
0.67,0.75 
0.33,0.42 

e:\acfm\wgnssk98\T -7 4;1.xls 

1996 
XSA 

years 
NL BT comm. 87-96 

BTS survey 87-96 
SNS survey 87·96 

lIK eT comm. 87-96 
Sole. s""e~ 8&94 

no taper 

3 
3 
7 

yes 
0.5 
no 

23 
yes 

M96=0.2 

ages 
2,14 
1,7 
1,4 
2.I 
l!;W 

alpha/beta 
0, 1 
0.67,0.75 
0.67,0.75 
Q.1 
~l;M2 



Table 7.4.3 

Lowestoft VPA Version 3.1 

10-0ct-97 -.10:40:56 

Extended'Survivors Analysis 

50le in IV (run: X5AWVN01/XOll 

CPUE data from file /usersifishiifadiifapwork;wgnsskisol_"sea/FLEEf.XOi 

Catch data for 40 years. 1957 to 1996. Ages 1 to 15. 

F l.eet, First, Last, First, Last, ALpha, Beta 
, year, year, age age 

FLT01: Neth. Com. B1, 1987, 1996, 2, 14, .000, 1.000 
FL T02: SNS-Tridens N, 1987, 1996, 1, 4, .670, .750 
FLT03: 8T5·1515 Neth, 1987, 1996, 1, 7, .670, .750 
FLT04: UK Corn. BT (C, 1987, 1996, 2, 7, .000, 1.000 

Time series weights : 

Tapered time weighting not applied 

Catchabilityanalysis 

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 >= 7 

TerminaL population 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 

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

Prior weighting not applied 

Tuning converged after 23 iterations 

Regression weights 
, 1.000, 1.000, 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, 

1, .001, .000, .001, .005, .002, .003, .001, .013, .043, 
2, .234, .235, • 125, .135, .088 • .116, .172, .120, .292, 
3, .503, .642, .518, .404, .412, .414, .404, .449, .368, 
4, .582, .693, .647, .516, .528, .444, .515, .595, .674, 
5, .455, .563, .416, .539, .711, .474, .754, .590, .563, 
6, .519, .479, .388, .554, .392, .553, .549, .719, .471, 
7 I.nl. /,1..0 ?c< /,/.1- «~ «< <0. ,. '7Q . .-. , .~-~, ... _" ''''''', ............ , .......... , .......... , ....... , , ''''''', ... JU • 

8, .304, .378, .326, .399, .520, .438, .391, .409, .446, 
9, .301, .258, .306, .500, .380, .556, .474, .514, .435, 

10, .473, .201, .161, .258, .487, .402, .463, .485, .324, 
11, .431, .249, .344, .302, .509, .475, .428, .341, .174, 
12, .699, .369, .403, .902, .624, .743, .534, .535, .496, 
13, 1.086, .392, .329, .555, .680, .404, .580, .918, .196, 
14, ~572, .422, '16, .808, .633, <I., <1.7 <17 on< 

.~ '-, '_"T' • . ... " , ........ _, 
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1.000 

1996 

.005 

.209 

.640 

.675 

.553 

.694 
.H ."'D 

.473 

.422 

.673 

.455 

.693 

.736 

.720 



Table 7.4.3 (Continued) 

XSA population numbers (Thousands) 

AGE 
YEAR I, 2, 3, 4, S, 6, 7, 8, 

1987 7.32E+04, 1.46E+OS, 5.86E+04, 2.12E+04, 1.87E+04, 8.10E+03, 4.97E+03, 3.64E+03, 3. 28E+02-, 2.87E+02, 
1988 4.SSE+OS, 6.61E+04. 1.05E+OS, 3.21E+04, 1.07E+04, 1.07E+04, 4.36E+03, 3.00E+03, 2.43E+03, 2.20E+02, 
1989 1.IIE+OS, 4.12E+OS, 4.73E+04, 4.98E+04, !.~~:~~~, :'~~~~~~l 6.02E+03, 2.47E+03, ~ ,~~:~~~, ~. ~~::~~, 
i990 i.64E+05, i .OOE+05, 3. 26E+05 , 2.55E+04, .,. ,,, ...... ., . ................. 

~.~C~TU~, O.Ot~TU~, .J.,+UI:,TU.J, ... UfI:TU,JI, 1.01I:TU.J, I • ' .. I:TU.J, 

1991 7,32E+04. 1.65E+OS. 7.92E+04; 1.98E+05, 1.38E+04, 1.24E+04, 4.50E+03, 1.97E+03, 2.47E+03, 8.86E+02, 
1992 3.68E+05, 6.61E+04, 1.37E+05, 4.75E+04, 1.06E+OS, 6.11E+03, 7.61E+03', 2.34E+03, 1.06E+03, I.S3E+03, 
1993 7.97E+04, 3.32E+OS, S.33E+04, 8.20E+04, 2.76E+04, S.96E+04, 3.18E+03, 3.9SE+03, 1.36E+03, 5.50E+02, 
1994 5.93E+04, 7.21E+04, 2.53E+OS, 3.22E+04, 4.43E+04, 1. 17E+04, 3.12E+04, 1.46E+03, 2.42E+03, 7.69E+02, 
1995 1.20E+05, 5.30E+04, 5.79E+04, 1.46E+05, 1.61E+04, 2.22E+04, 5.17E+03, 1.75E+04, 8.76E+02, 1.31E+03, 
1996 3.94E+04, 1.04E+05, 3.S8E+04, 3.63E+04, 6.74E+04, 8.28E+03, 1.26E+04, 2.74E+03, 1.01E+04, 5.13E+02, 

Estimated population abundance at 1st Jan 1997 

.OOE+OO, 3.54E+04, 7.62E+04, 'i.7iE+04, i.67E+04, 3.51E+04, 3.75E+03, 6.78E+03, i.54E+03, 6.0iE+03, 

Taper weighted geometric mean of the VPA popuLations: 

9.70E+04, 8.73E+04, 6.60E+04, 3.82E+04, 2.07E+04, 1.15E+04, 7. 18E+03, 4.56E+03, 3.02E+03, 2.06E+03, 

Standard error of the weighted Log(VPA populations) 

.8064, .8395, .8782, .919S, .9671, .9581, 1.0288, 1.0694, 1.1382, 1.2924, 

AGE 
YEAR 11, 12, 13, 14, 

1987 4.99E+02, 3.03E+02, 1.00E+02, 1.3SE+02, 
1988 1.62E+02, 2.93E+02, 1.36E+02, 3.05E+Ol, 
i989 i.63E+02, i.i4E+02, i.841:+02, 8.34E+Oi, 
1990 1.31E+03, 1.04E+02, 6.91E+Ol, 1.20E+02, 
1991 8.67E+02, 8.74E+02, 3.83E+Ol, 3.59E+Ol, 
1992 4.92E+02, 4.71E+02, 4. 24E+02, 1.76E+Ol, 
1993 9.25E+02, 2.77E+02, 2.03E+02, 2.S6E+02, 
1994 3.13E+02. S.46E+02. 1.47E+02, 1.03E+02, 
1995 4.29E+02, 2.01E+02, 2.89E+02, 5.32E+Ol, 
i996 8.58E+02, 3.26E+02, i.llE+02, 2.15E+02, 

Estimated population abundance at 1st Jan 1997 

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

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 populations) 

1.3305, 1.4162, 1.5424, 1.6527, 
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Table 7.4.3 (Continued) 

Log ... ",+,..h""hi I it<u residuals. --~-,,--, ... , 

Fleet FL T01 : Neth. Corn. BT 

Age i9S7, IYOO, l'tOY, i990, IY'J'-I, i992, i993, i994,. i995, 
1 No data for this fLeet at this age 
2 .55, .51, .15, - .21, - .92, - .44, .12, - .601 .45, 
3 .28, .43, .2:6, -.02, -.15, --.05, -.32, - .06, - .44, 
4 .11, .24, .34, - ,08, .02, - .30, - .12, - .391 .11, 
5 .04, ',03, -.28, .04, .34, .02, .28, - .02, -.54, 
6 .37, .09, -.07, - .17, - .31, .05, .24, .09, -.15. 
7 .03, .20, 0.11, - . 19, - .31, .24, .24, .121 -.35, 
8 .• 37, - .14, -.22, - . 14, .. 28, - .17, -.20, -.70, .04, 
9 - .54, -.51, -.15, .05, -.34, -.04, -.33, - .14, -.43, 

iD .09, -.67, - .85, - .80, - • 19, - .25, -.69, - .10, -.56, 
11 . .44, - " _1 ., - •• . <? - ., - on _1 10 .1 M . -'-, ' ._-, .--, -_ ... , ._, , .""". ' • , .. I • ..... "T, 
12 .35, - .54, .00, .79, .03, .57, -.26, .16, -.82, 
13 .59, -.26, - .85, - _39, - .17, -.38, - .11, - .20, -.88, 
14 .12, -.85, -.50, - .60, - .18, .03, .04~ - .20, - .73, 

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

1996 

.39 

.06 

.06 

.15 
-.13 

.13 
-.27 

.17 

.41 
- .02 

.25 

.04 

.36 

Age, 
Mean log q, 
S.E(log q): 

3, 
-5.3648, 

.2699, 

4, 
'5.1537, 

.2268, 

5, 
'5.2779, 

.2568, 

6, 
-5.4381, 

.2062, 

7, 
-5.4933, 

,2258, 

8, 
'5.4933, 

.3227, 

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

13, 
-5.4933, 

.5042, 

Regression statistics 

Ages with q dependent 

Age; Slope , t-value 

2, 1.09, -.327, 

14 
'5.4933, 

.4820, 

on year class strength 

Intercept. RSquare, No 

5.92, _65, 

Ages with 'q independent of year cLass st'rength 

Age, Slope , t-value , Intercept, RSquare, No 

3, 1.00, - .009, 5.36, .88, 
4, .98, .215, 5.28, .92:, 
5, .93, .659, 5.63, .91, 
6, .95, .537, 5.64, .93, 
7, .92, .801, 5.76, .92, 
8, .83, 2.955, 6.14, .97, 
9, .86, 2.167, 5.96, .97, 

10, 1.24, - .957, 5.67, .67, 
11, .77, 1.319, 6.21, .80, 
12, 1.01, -.046, 5.44, .64, 
13, 1.33, -1.251, 6.02, _65, 
14, .84, 1.256, 5.53, .89, 

Pts j Reg s.e j Mean Log q 

10, .55, -6.37, 

and constant w.r.t. time. 

Pts, Reg s.e, Mean Q 

10, .29, -5.36, 
10, .2:3, -5.15, 
10, .25, -5.28, 
10, .20, -5.44, 
10, .21, -5.49, 
10, .12, -5.74, 
10, .17, -5.72, 
10, .52, -5.85, 
10, .38. -6.21, 
10, .52, -5.44, 
10, .54. -5.76, 
10, .33. -5.75, 
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9, 
-5.4933, 

.3398, 

10, 
-5.4933, 

• 5667 i 

11, 
-5.4933, 

:9183 i 

12 
-5.4933, 

_4917, 



--," Table 7.4.3 (Continueu) 

Fleet FLT02: SNS-Tridens N 

Age 19~!, 19~~, 1989, 1990, 1991, 1992, 1993, 1994, 19~~, 
1 .~;;I, -.U~, .J£., - .£.£., .uc, . '/, - .u. , -.<tJ, -.~ " 
2 - .09, .39, -.06, .32, .34, -.73, -_10, .11, .04, 
3 .. 78, .31, .88, .16, 1.04, .. 01, -1.01, .49, - .11, 
4 .. 87, .4ts, -.47, .HU, .56, . 79, .13, -;'68 . .46, 
5 No data for this fleet at this age 
6 No data for this fleet at this age 
7 No data for this fleet at this age 
8 No data for this fleet at this age 
9 No data for this fleet at this age 

10 No data for this fleet at this age 
i i NO data for this fleet at this age 
12 NQ data for this fleet at this Bge 
13 No data for this fleet at this age 
14 No data for this fleet at this age 

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

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

3, 
-5.6912, 

.7304, 

Regression statistics 

Ages with q dependent 

Age. Slope , t-value , 

I, .82, 1.586, 
2, .65, 2.102:, 

4 
-5.8994, 

.8078, 

on year class strength 

intercept. RSquare, NO 

5_34, .90, 
7.2', .82, 

Pis, 

10, 
10, 

Ages with q independent of year class strength and 

Age, Slope , t-value , Intercept, RSquare, No Pts, 

3, .72, 1.178, 7.27, .69, ID, 
4, .7i, i. ifS, 7.35, .67, 10, 

Reg s.e, Mean Log q 

.28, -3.91, 

.35. -4.76, 

constant w.r.t. time. 

Reg s.e. Mean Q 

.52. -5.69, 

.56. -5.90, 
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1996 
. is 

-.22 
- .97 
- .18 



Table 7.4.3 (Continued) 

Fleet FLT03: BTS·!S!S Neth 

Age 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 
1 .00, -.07, - .22, -. iO, -.44, .1 i • - .24, '.27, .56, 
2 "_Ci7 .38, .68, .61, . no , 

" - ,. - .. - no 
-: 24: 

--, , .. -" ._-, ---, ..... , , 
3 -.52, .23, .02, .00, .14, - . 16, '.05, .87, 
4 -.11, - .40, .76, - . 12, .09, .16, .13, -.85, .29, 
5 -.09, 0.70, .10, -.03, -.35, .02, .84, .40, -.2B, 
6 - .11 , - .62, .16, .02, .29, - .32, .75, 0.97, .44, 
7 .17, -.17, - .13, .01, .26, .01, - .82, -.03, .39. 
8 No data for this fleet at th s age 
9 No data for this fleet at th s Bge 

10 No data for this fleet at th s age 
11 No data for this fleet at th s age 
12 No data for this ft~~t at th s B;e 
13 No data for this fleet at th s age 
14 No data for this fLeet at th s age 

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

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

3, 
-9.3953, 

.3877, 

Regression statistics 

Ages with q dependent 

Age, Slope, t~value , 

1, .72, 2.216, 
2, 1.32, -.838, 

4, 
-9.6353, 

.4248, 

5, 
-9.9469, 

.4200, 

on year class strength 

Intercept, Rsquare, No 

9.85, .89, 
7.99, .46, 

6, 
-10.0978, 

.5224, 

Pts, Reg 

10, 
10, 

7 
-10.2356, 

.3408, 

s.e, ' Mean Log q 

.30, -9.14, 

.80, '8.88, 

1996 
.12 

-1.13 
- .41 

.05 

.10 

.38 

.28 

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

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

3, .98, .088, 9.43, .79, 10, .40, '9.40, 
4, .80, 1.327, 9 .. 87, .85, 10, .33, '9.64, 
< 7n ~ J:~n n nn .7 .n 7< n n. -, ... " ' ... '''' " . ..,,, , .ur, ,u, ."" I, -T.TJ, 

6, .74, 1 .524, 9.90, .81, 10, .36, -10.10, 
7, .88, .789, 10.06, .85, 10, .31, -10.24, 

278 



Tabl~ 7.4.3 (Continued) 

Fleet FLT04: UK Corn. BT (C 

Age 1987, 1988_ 1989_ 1990_ 1991, 1992, 1993, 1994, 1995, 1996 
1 No data for this fleet at this age 
2 .89, -.75, - .43, .19, .52, .94, .28, -.96, .80, -1.47 
3 <n - n7 - .7 - .0 nR 1< 1.7 - ,. on - .18 • .1"', ..... , .... , ...... , ...... , •. .o, .--.. , ..... , ..... -, 
4 .72, .29, - .33, -.45, - .. 34, .11. -.09, .92, -.58, -.22 
5 -.04. .42. .. a', - .17, -.45, - .62 • .15. .27, 1.16, -.73 
6 .. 00, -.27, .03, .21, .26, -.10, -.60, .33, - .38, .51 
7 - .02, -.39, -.72, .50, .68, . 51, -.04 • - .62, .54, -_45 
8 No data for this fleet at this age 
9 NO data 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 catchability and standard error of ages with catchab1lity 
independent of year class strength and constant w.r.t. time 

Age, 
Mean Log q. 
S_E(Log ql, 

3, 
-6.7978, 

.3534, 

Regression statistics 

4, 
-6.4752, 

_5036, 

5, 
-6.3047, 

.5547, 

6, 
-6.1855, 

.3450, 

7 
-6.1443, 

_5279, 

Ages with 'q dependent on year class strength 

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

2, 4.66, _11 ")'Z ........ , 2.03, -2.398, .40, 10, on '#"', 

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

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

3, i.28, -i .452, 5 .5i, .77, 10, .43, -6.80, 
I. 1 ., _1 0« , 7. •• 1n 71 _I. I.R -, .. --, .. , ~ ., _ .. -, '--, ._, ... , _.--._, 
5, 1.67, -1.829, 3.71, .48, 10, .83, -6.30, 
6, 1.46, -2_321, 4.74, .76, 10, .41, -6.19, 
7, 1.63, -1.642, 4.51, .46, 10, .79, -6.14, 

Terminal year survivor and F summar1es 

Age Catc~ability dependent On age and year class strengt~ 

Year class = 1995 

Fleet, 
, 

FLT01: Neth. Corn. BT, 
FLT02: SMS-Trfde~s M, 
FLT03: BTS-ISIS Neth, 
FLT04: UK Com. BT (C, 

P shrinkage mean 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

35443. , 

!nt, 
s.e, 
.20, 

Estimated, 
Survivors, 

1., 
41096., 
39929., 

1 . , 

87308. , 

13375., 

Ext, 
s.e, 
.28, 

Int, 
s.e, 

_000, 
.n7 ........ , 

.336, 

.000, 

.84"" 

.50"" 

N, 
, 

4, 

Var, 
Ratio, 
1-388, 

Ext, Var, 
s.e, Ratio, 
.000, .00, 
nnn nn .......... , ...... , 

.000, .00, 

.000. .00, 

F 

.005 

279 

N, Scaled, 
, We1ghts. 

0, _ODD, 
1 I. ?.c. . , .'T ..... , 

1, .356, 
0, .000, 

.057, 

.161, 

Estimated 
F 

.000 

.004 

.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, Ver, N, Scaled, Estimated 
, Survivors, s.e, s.e, Ratio, , Weights, F 

FLT01: Neth. Com. BT, 112242. , .576, .000, .00, 1, .078, .147 
FLT02: SNS-Tridens N, 58028. , .234, .046, .20, 2, .461, .267 
"" T1'I7. BTS-ISIS Ne-tli , ~ ....... ,., ... .305) .550, 1.Bi, 2, .268, .150 rI-Iv,,",. IU-:f<+.3C. , 

FLT04: UK Corn. BT (C, 17539. , 1.044, .000. .00, 1 n?< . __ ., .698 

P shrinkage mean 65968. , .88"" .041, .238 

F sh r i nkage mean 103798. , .50"" .-127, .158 

Weighted prediction 

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

76210., .16, .18, 8, 1.115, .209 

Age 3 CatchabiLity constant w.r.t. time and dependent on age 

Year class • 1993 

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated 
, Survivors, s.e, s.e, Rat; 0, , Weights, F 

FLTOl : Neth. Com. BT, 19421. , .268, .144, .54, 2, .232, .581 
FLT02: SNS-Tridens N, 12276. , .233, .227, .97, 3, .247, .810 
FLT03: BTS'ISIS Neth, 16364. , .244, .228, .94, 3, .248, .661 
FlT04: UK Com. BT '" U::7","2 "21.7 ono ., ., . .680 ,", ... ,0:.. .... , ....... r, .1::;70, .00, <, • 1'+ I, 

F sh r i nkage mean 30164. , .50", , .132, .411 

Weighted prediction 

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

17096. , .13, .12, 11, .926, .640 

Age 4 Catcnabi l ity constant w.r.t. time and dependent on age 

Year class • 1992 

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated , Survivors. s.e: S·E!i R9!tio, , Yeights, F 
FLTOl : Neth. Com. BT, 13963.; .205, .188, .92, 3, .304, .767 
FLT02: SNS~Tr'jdens N, i67i4. , .2i9, .052, .24, 4, .206, .675 
FLT03: BTS·ISIS Neth, 18804. , .219, ')$11. , .n , 0" .DiY '_""'T, I ........ , " .£.,JIO, 
FLT04: UK Com. BT (C, 16094. , .296, .223, .75, 3, .137, .693 

F shrinkage mean 21787., .50". , .117, .553 

Weighted prediction 

Survivors, Int. Ext~ N, Veri F 
at end of year, s.e, s.e, Ratio, 

1LLnL . I', .09, is, .782, .675 ......... 7 ..... , 

Age 5 Catchability constant w.r.t. time and dependent on _age 

Year cLass · 1991 

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated , Survivors, s.e, s.e, Ratio, , Weights, F 
FLTOl : Neth. Com. BT, 38965. , .186, .044, .24, 4, .395, .509 
FLT02: SNS-Tridens N, 40915. , .234, .120, .51, 4, .105, .490 
FLT03: BTS'ISIS Neth, 39675. , .228, .053, .24, 5, .230, .502 
FLT04: UK Corn. BT (C, 21825. , .293, .164, .56, 4, .139, .782 

F shrinkage mean 30079. , .50" " .130, .621 

Weighted prediction 

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

35082. , .12, .06, 18, .515, .553 
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Table 7.4.3 (Continued) 

Age 6 Catcnability constant w.r.t. time and dependent on age 

Year class = 1990 

Fleet, 
, 

FLT01: Neth. Corn. BT, 
FLT02: SNS-Tricens N, 
FLT03: BTS-!SIS Neth. 
FLT04: UK Corn. BT (C, 

F shrinkage mean 

Weighted prediction 

Survivors: 
at end of year, 

3746. , 

Int. 
s.e, 
.12, 

Estimated, 
Survivors, 

2767. , 
2349., 
3272., 
7121. , 

5250. , 

Ext: 
s.e, 
.11, 

Int, 
s .• e, 

.170, 
~227, 
.224, 
.251, 

.50"" 

N, 

21, 

Var: 
Ratio, 

.938, 

Ext, Var, 
s.e, Ratio, 
.087, .51, 
.334, i .47, 
.210, .94, 
.122, .49, 

F 

.694 

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

Year ctass = 1989 

, 
FLT01: Neth. Corn. BT, 
FLT02: SNS-Tridens N, 
FLT03: BTS-ISIS Neth, 
FLT04: UK Corn. BT (C, 

F shrinkage mean 

weighted prediction 

Survivors, 
at end of year, 

6785. , 

Int, 
s.e, 
.11, 

Estim!!ted. 
Survivors, 

6689., 
6838., 
8837., 
5231. , 

6051. , 

Ext, 
s.e, 
.05, 

Int. 
s.e, 

.160, 

.221, 

.214, 

.24', 

.50" " 

N, 
, 

24, 

Var, 
Ratio, 

.470, 

Ext, Ver, 
s.e, RaHo, 
.073, .46, 
.145, .66, 
.060, .28, 
.117, .49, 

F 

.516 

N, Scaled, Estimated 
, Weights, F 

5, .403, .856 
4, .067, .954 
6, .188, .763 
5, .207, .423 

.136, .539 

N, Scaled, Estimated 
, Weights, F 

6, .425, .521 
4, .045, .512 
7, .244, .417 
6, .178, .629 

.109, .563 

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

Year cl!!ss = 1988 

Fleet, 

FLTO'; Neth. Corn. BT, 
FlT02: SNS-Tridens N, 
FLi03: aTS-ISIS Neth, 
FLT04: UK Corn. BT (C, 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year. 

1544. , 

Int, 
s.e, 
.13, 

Estimated, 
Survivors·, 

1262., 
2376. , 
~Q7J. , ... , .... , 
2211. , 

1679. , 

Ext, 
s.e, 
.07, 

Int, 
s.e, 

.172, 

.219, 
')"%1. .......... , 

.258, 

.50"" 

N, 
, 

25, 

Var, 
Ratio. 

.549, 

Ext, Var, N, Scated, Estimated 
s.e, Ratio, , Weights, F 
.080, .46, 7, .515, .554 
.136, .62, 4, .027, .331 ,n, A7 7, .180, .404 ....... _, ._. , 
.071, .28, 6, .125, .352 

... .442 . , ... ~, 

F 

.473 

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

Year class = 1987 

, 
FLT01: Neth. Corn. BT, 
FLT02: SNS-Tridens N, 
FLT03: BTS-ISIS Neth, 
FLT04: UK Corn. BT (C, 

F shrinkage mean 

Weighted pr.ediction 

Survivors, 
at end of year, 

6012. , 

Int. 
s.e, 
• 13, 

Estimated, 
Survivors, 

6751. , 
6319. , 
6618. , 
3337. , 

5219., 

Ext, 
s.e, 
.05, 

In!, 
s.e, 

.159, 

.236, 

.21.7, 

.239, 

.50"" 

N, 
, 

26, 

Var , 
Ratio, 

.402 • 

Extj Var i •• Scaled; Estimated 
s.e, Ratio, , Weights, F 
.028, .. 17, 8, .580, .384-
.113, .48, 4, .024, .405 
.108, .50, 7, .143, .390 
.032, .13, 6, .104, .666 

.149, .473 

F 

.422 
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Table 7.4.3 (Continned) 

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

Year class = 1986 

Fleet, 
, 

FLT01 : Neth. Com. BT, 
FU02: SNS-fridens N, 
FLT03: 8TS-!S!S Neth, 
FLT04: UK Corn. BT (C, 

F shrinkage mean 

Weighted prediction 

Survivors: 
at end of year, 

237., 

Int, 
s.e, 
.16, 

Estimated, 
Survivors, 

202. , 
377., 
137. , 
203., 

419., 

Ext, 
s.e, 
.11, 

Int, 
s.e, 

.173, 

.223, 

.229, 

.252, 

.50", • 

N, 

27, 

Var: 
Ratio, 

.641, 

Ext, 
s.e, 
.151, 
. i 12, 
.139, 
.070, 

F 

.673 

Ver, N, Scated, Estimated 
Ratio, , Weights, F 

.87, 9, .558, .755 

.50, 4, .013, .472 
A1 7 .097, .979 --'r . , 

;28, 6, .071, .751 

.259, .434 

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

Year class = 1985 

Fleet, 
, 

FLT01: Neth. Corn. BT, 
FLT02: SNS-Tridens N, 
FLT03: BTS'[S[S Neth, 
FLT04: UK Com~ B1 (C, 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

493. , 

Int, 
s.e, 
.16, 

Estimated, 
Survivors, 

430., 
435., 
532., 
620., 

601., 

Ext, 
s.e, 
.06, 

Int, 
s.e, 

.170, 

.331, 

.232, 

.244, 

.,0" " 

Var, 
Ratio, 

.344, 

Ext, Vel', N, Scated, Estimated 
s.e, Ratio, , Weights, F 
.085, ~50, 10, .559, .506 
.179, .54, 3, .008, .502 
.115, .50, 6, .096, .427 
.119, .49, 6, .078, .377 

.259, .386 

F 

.455 

Age 12 Catchability constant w.r.t. time and age (fixed at the value for age) ? 

Year ciass = i984 

Fleet, 
, 

FL T01 : Neth. Corn. BT, 
FLT02: SNS-Tridens N. 
FLT03: BTS-ISIS Neth~ 
FLi04: UK Corn. Bi (C, 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

147. , 

Int, 
5.S, 

.20, 

Estimated, 
Survivors, 

123. , 
139 .. 
168. ; 
212. , 

184. , 

Ext, 
5.S, 
.09, 

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

.192, .152, .. 79, 10, .554, .787 

.586, .624, 1.07, 2, .002, .722 

.. 236, .099, .42, 5, .065, .630 

.247, • i20, .49, 5, .050, .528 

.50"" .329, .5B9 

N, Var, F 
, Ratio, 

23, .452, .693 

Age 13 Catchability constant w.r.t. time and age (fixed at the value for age) 7 

Year class = 1983 

Fleet, 

FL T01; Neth. Corn. BT, 
FLT02: SNS-Tridens N, 
FLT03: BTS-ISIS Neth, 
FLT04: UK Corn. BT (C, 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year. 

48. , 

Int. 
s.e, 
.24, 

Estimated, 
Survivors, 

36., 
20. , 
44., 
63., 

70., 

Ext, 
s.e, 
.12, 

Int, 
s.e, 

.224, 

.84'7, 

.245, 

.262, 

.50" " 

N, 
, 

20, 

Var, 
Ratio, 

.499, 

Ext, 
S.e, 
.132, 
.000, 
.156, 
.144, 

F 

.736 

Var, 
Rati!:!, 

.59, 

.00, 

.64, 

.55, 

282 

N, Scaled, Estimated 
, weights, F 

10, .522, .905 
1, .001, 1.282 
4, .038, .778 
4, .030, .603 

.409, .558 



Tabie 7.4.3 (Continued) 

Age 14 CatchabiLity constant w.r.t. time and age (fixed at the vaLue for age) 7 

Year class = 1982 

Fleet, Estimated, Int, Ext, Var, N, Scaled, Estimated 
, Survivors. s.e~ s.e: RatiQ: , Weights! F 

FLT01 : Neth. Corn. BT, 84.: .211, .155, .73, 10, .575, .786 
FLT02: SNS-Tridens N, i., .000, .000, .00, 0, .000, .000 
FLT03: DT~_IC::IC: u ... ,.'" 77., ,"" n. ., , .037. .832 "'" ........ .. -~'" • __ T, .. _-, .-, I "' FLT04: UK Corn. BT (C, 63., .282, .176, .62, 3, .029, .946 

F shrinkage mean 122. , .50"" .359, .598 

Weighted prediction 

Survivors. Int. Ext. Nj V~r, F 
at end of year, s.e, s.e r , Ratio, 

95. , .22, .11, 17, .495, .720 
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Table 7.4.4 

Run titLe : Sole in IV (run: XSAWVNOlfX01) 

At 10'Oct-97 10:41:14 

TerminaL Fs derived using XSA (With F shrinkage) 

Table B Fishing mortality en at age 
YEAR. 1957, 1958, 1959, 1960, 196', 101.:> 1963, 10J.1. 10t.t;. 10,,"'" · ---, . " ........ , • , ... ., I . , ...... , 
AGE 

1, ,0000, .0000, .0000, .0000, .0000, .0000, .0000, .0001, .0000, .0000, 
2, .0191, .0131, .0298, .0253, .0168, .0161, .0422, .0176, .1039, _1249, 
3, .1060, _1360, ,~~~~, .1381, .1248, .1293, .1511 , .2513, .1481, .4207, , .,~ .. ~ . itS7, .2505, · i9i9, .3761, .2037, .2730, .1748, <, .e. IU', .ICY<4-, .':::'::::It!, 

5, .1717, .2159, .1578, .2809, .1705, .2908. ,3178. ,4083, ,2467, .2961, 
6, .1281, .2128, .1764, .1937, .1994, .1919, .3679, .2632, .4512, .2588, 
7, .2008, .1689, .0951, .1974, .1181, .2886, .2489, .3146, .2743, .2094, 
8, .1226, .1832, .1472, .1574, .2395, .1559, .3243, .1354, .2275, .1942, 
9, .0748, .2075, .1380, .0958, .1041, .1577, .2608, .2398, .1451, .1362, 

10, .1285, .1309, .1678, .1958, .1100, .1399, .2373, .1350, .1536, .0908, 
11, .1036, .1589, .1701, .1586, .1579, .2230, .3224, .1503, .1220, .1455, 
12, .1676, .0841. .1109, .1548, .2496, .1142, .2287, .1460, .1888, .1145, 
13, .1159, .1707, .0923, .1524, .1738, .3787, .4512, .3049, .2981, .0598, 
i4, . i182, .1506, .1360, .1517, .i594, .203i, .3148, .1956, .i818, .1095, 

+gP. .1182, .1506, ,1360, .1517. ,1594, ,2031, .3148, .1956, 1A1A 1no" ..- .-, .. ~~-, 
FBAR 2- 8, .1369, .1599, .1324, .1669, .1599, .1807, .2612, .2277, .2464, .2398, 
FBAR 3'10, .1428, .1806, .1503, .1794, .1646, .1932, .2855, .2439, .2400, .2226, 

Table 8 Fishing mortality ( F) at age 
YEAR, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974, 1975, 1976, 

AGE 
1, .0000, .0110, .0083, .0097, .0106, .0049, .0070, .0010, .0066, .0096, 
2, .1098, .3072, .3295, .1534, .3240, .2391, .2052, .1852, .2756, .1042, 
3, .3675, .6608, .6874, .6324, .5628, .6270, .6981, .5860, .5401, .5574, 
4. .4593. .6488, .5053, .5437, .6509, .5268, .5522, "'"" "''''1 L.O" ._-_. , ._-_. , .~~ ... , 
5, .5390, .4583, .6945, .2789, .5705, .5018, .5728, .4390, .4890, .5412, 
6, .1898, .2066, .4043, .3411, .3387, .3519, .4111, .5244, .4011, .3893, 
7, .1861, .1115, .2005, .3038, .3909, .1763, .3510, .4833, .3757, .3173, 
8, .3051, .2152, .1391, .2014, .2700~ .3284, .3734, .3676, .4992, .4321, 
9, .2095, .1840, .2133, .0994, .2137, .2529, .5528, .3041, .4766, .4084, 
,u, • 1.31.", .2546, .222i, . io43, .2i2o, • i798, .2556, .524i, .2603, .li6i, 
11, .0872, .0764, .2427, . 1752. .2713 • .1197, .5125, .2586, .3784, .3200, 
12, .3207, .1455, .1060, .2846, .4532, .2296, .5403, .4279, .3051, .3096, 
13, .1038, .0783, .1206, ,1065, .2393, .2999, .3416, .0892, .1530, .3192, 
14, .1709, .1480, .1812, .1663, .2787, .2168, .4420, .3216, .3155, .3356, 

+gp, .1709, .1480, .1812, .1663, .2787, .2168, .4420, .3216, .3155, .3356, 
FBAR 2· 8, .3081, .3726, .4229, .3506, .4440, .3930, .4520, .4625, .4618, .4048, 
FBAR 3'10, .2985, .3425, .3833, .3206, .4013, .3681, .4709, .4851, .4618, .4317, 
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Tghl", "7 .i.i IC'n.nfhnuul\ 
~-~-- ...... \" .... -- .. • ....... _ ..... F 

Run title : Sole in IV ( run: XSAWVNOlfXOl ) 

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

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 
I, .0131, .0006, .0008, _0043, .0030, .0184, .0028, _0028, _0021, _0024, 
2, .2606, .2352, .2256, .1264, .2483, .2304, .3083, .2844, _3135, .1413, 
3, .5337, .5649, .6577, .5584, .5131, .6689, .5949, -1124, _7158, _6032, 
4, .6003, ' .5036, .6164, _5871, _6044, .5430, .6683, _6726, _7554, _6415, 
5, .4669, .5014," .4364, .5585, .5247, .6393, .3145, .. 5727, .5834, .6466, , 7,.IJ .. 7 1.711 .,0< ':I:l.'-:.:~ r:.':I:r:.A r:.A71 .4872, '-:"~':I::A. I • .,t.n 7.,17 -, .-~-. , .~ ... , '~_I_' .-~--, ._---, . __ . !, .----, .~-~ ... , ...... , 
7, .1908, .5932, .3193, .5181, _3552, .4448, .4454, .5621, .3477, _4665, 
8, .2749, ;5887, .5450, .4085, _3603, .3650, .4475, .4030, .4620, .2769, 
9, .3258, .2271, .4299, .4465, _3612, .3966, .3646, .4068, .4079, _6595, 

10, .3240, .3821, .1880, .1427, _4063, _4016, .3114, .3636, .2380, -1806, 
11, .2074, .6369, .5356, .2763, _4095, _5431, .5n1, .3290, .4853, .7487, 
i2, .3022, .4i07, .6734, .3070, .1457, .4890, . iSB, .3536, .4933, .9730, 
13, .3978. 1..136 , .6350, . 6385, 1.2128, .2456 • .1414, .2391, .3593, .6347, 
14, _3122, .4154, .4941, .3633, _5089, _4165, .3160, .3394, .3980, .7629, 

+gp, _3122, .• 4154, .4941, .3633, _5089, _4165, .3160, .3394, .3980, .7629, 
FBAR 2- 8, _3820, .4940, .4614, .4433, _4488, _4969, .4666, .5530, .5145, .4997, 
FBAR 3·10, _3829, .4790, .4528, .4458, .4576, _5058, .4542, .5446, .4918, .5996, 

Table 8 Fishing mortality (F) at age 
YEAR, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, FBAR 94-96 

AGE 
i, .0014, .0000, . 0011. .0048~ .0017, .0028, ~0007 , .0126 • .0426, .0046, .0199, 
? "':I:/"" "':I:r:.7,.. nr:.7. 1 'l1.:A. n077 11r:.r:. 17.,n 1.,nn "017 .,n01 .,n.c.o -, .--~-, ._---, .. _--, .. _--."", .... _ .. , . ...... , . ........ , . , ......... .... , ... . ....... , " . ............. , 
3, _5032, .6421, .5184, .4040, _4120, _4140, .4045, .4485, .3676, .6397, _4853, 
4, _5816, .6927, .6470, .5163, .5285, _4441, .5154, .5945, .6741, .6753, _6480, 
5, _4554, .5628. .4157, .5394, _7112, .4736, .7541, .5899, .5630, _5527, .5685 • 
6, _5189, .4790, . 3878, .5545, _3919, .5533, .5490, .7189, .4710, _6935, .6278, 
7, _4041, .4689, .2928, .4459, _5562, .5548, .6808, .4nS, .5362, _5156, _5099, 
8, .3038, .3779, .3260, .3992, _5200, .43n, .3908, .4088, .4456, .4727, _4423, 
9 j .3006 j .2585, .3057, .4999, .3798, .5560, .4738. 101':1:1. l.'llO" /"""':1: /..r:.7n .-.--. . '---, . '---, .--._. -, 

10, .4731, .2006, .1610, .2578, .4873, .4020, .4634, .4848, .3240, .6731, _4939, 
11, .4307, .2494, .3436, .3020, _5092, _4747, .4275, .3407, .1737, .4545, .~~~~. 
" Lnn. ~LDC: in.,,, nn." L"'~ .• "7/ . .,.,. c:~~" r"~ft '""-, ,,-".,4 
'", .... "". , • JU ....... .... u"'U~ ."u'U t ....... .,.. , .f'1""" • .... JJU, ."""1", ."170"1, .07.J11, .;;I' .. D • 

13, 1.0860, .3915, .3293, .5554, _6801, .4042, .5805, .9176, .1962, .7360, .6166, 
14, .5716, .4220, .4162, .8079, _6330, .5424, .6473, .6170, .5034, .7200, .6135, 

+gp, .5716, .4220, .4162, .8079, _6330, .5424, .6473. .6170, .5034, _7200, 
FBAR 2· 8, .4287, .4941. .3876, .4277, _4582, .4276, .4952, .4798, .4785, _5369, 
FBAR 3·10, .4426, .4603, .3818, .4521, .4984, .4794, .5290, _5296, .4771, _5806, 
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Tabie'7.4.5 

Run title: Sole in IV (run: XSAWVN01/X01) 

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

Terminal Fs derived using XSA (With F shrinkage) 

Table 10 Stock number at age (start of year) Nt.."!1bers*10**-3 
YEAR, 1957, 1958, 1959, 1960, 1961, 1'62, 1963, 1964, 1965, 1966, 

AGE 
1, 165501, 144951, 559002, 66858, 115732, 28345, 23007, 554347, 121485, 41180, 
2, 78586, 149751, 131157, 505806, 60496, 104719, 25647, 9354, 501542, 109924, 
3, 106073, 69762, 133737, 115196, 446218, 53827, 93237, 9996, 8316, 409011, 
4, 70122, 86326, 55095, 109572, 90789, 356397, 42797, 32590, 7035, 6489, 
5, 25073, 51424, 64633, 39958, 83166, 63943, 266177, 11945, 24055, 4845, 
6, 25567, i9109, 37493, 49945, 27301, 63453, 43261, 78760, 7185, 17008, 
7 ~7J.."R 7n"(coo:{ 1'<1:071.. ?Rt.'lO 'lI:7?'lI:'lI: ?n?'lI:7 lToUt? 1')171:;. C:/.77/. 1.'II.n . , _. ---, -----, ... ,. -, "'--'-"". _ ... _-, ..... _ .... I "T' ..... I ... " ... "'"'T' , ..... .... ..... "', 
8, 15794, 27874, 15555, 11499, 21123, 29938, 13721, 15021, 8043, 37671, 
9, 7421, 12642, 20999, 12148, 8889, 15042, 23178, 4034, 11870, 5796, 

10, 46886, 6230, 9296, 16552, 9988~ 7248, 11626, 7260, 2872, 9290, 
11, 1774, 37308, 4946, 7112, 12313, 8096, 5702, 3728, 5740, 2228, 
12, 1813, 1447, 28797, 3775, 5492, 9514, 5861, 1679, 2902, 4597, 
H, 327, 1387, 1204, 23321, 2926, 3871, 7679, 1896, 1313, 2174, 
14, 745, 263, 1nt;R 00' 1R1?n .,.,.,'" ?'lOO 10RO 1.,1..1:; AA' '---, .. '-, .... _-, ----, --". , .. -, , '---, --, 

+gp, 3427, 1966, 3376, 2431, 2964, 14430, 15701, 3668, 7541, 7249, 
TOTAL, 586765, 630793, 1080323, 993604, 942750, 781284, 627380, 748442, 765938, 662484, 

Table 10 Stock number at "' ..... 1."+,,, .. + of 01"'''' ... \ tJulnbers*10*'*-3 .. ~- .. ~~ ... ~ , ...... , ~ 
YEAR, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974, 1975, 1976, 

AGE 
1, 75331, 100099, 50587, 141468, 41932, 76950, 106409, 110809, 41878, 114180, 
2, 37261, 68163, 89587, 45397, 126770, 37542, 69287, 95614, 100168, 37642, 
3, 87784, 30209, 45364, 58306, 35236, 82.965, 26146, 51062, 71885, 68801, 
L 'n.,OAA c;c;nnn 1l.11~ .,n~l.'t .,An't., 1A1~1 l.n1n't 1.,nt, 1 .,c;,71't 't70n1 ., -~-~--, -----, ,~, '-, ---~-, -----, .~,-" ~-,-.. , , .. -~ " ...... _, _.,- ., 
5, 4930, 138889, 26011, 7706, 10845, 13230, 9703, 20890, 5676, 12121, 
6, 3260, 2602, 79470, 11752, 5276, 5546, 7248, 4951, 12185, 3149, 
7, 11881, 2440, 1915, 47994, 7560, 3402, 3530, 4348, 2652, 7382, 
8, 3039, 8925, 1975, 1418, 32050, 4627, 2581, 2249, 2426, 1648, 
9, 28071, 2027, 6511, 1555, 1049, 22138, 3015, 1608, 1409, 1333, 

10, 4577, 20598, 1526, 4760, 1274, 766, 15555, 1569, 1073, 791, 
11 7676. . 3630. 14446, 1105, 3654, 932, 579, 10901, 841, 749, 
12, 1743, 6365, 3043, 10255, 840, 2521, 748, 314, 7615, 521, 
13, 3710, 1145, 4980, 2476, 6981, 483, 1813, 394, 185, 5079, 
H 1DI:"Z "Zn"l.L nco "Zt'lt'l/. "ln~.J.. I.n7"l "Z"ll 1 1.L.L TO' 1/. I. ", IU-',J , ,JU'-U, 7-'OJ, J77"', '-UI .. , "71'-, ... ~ .. , 1 .... OJ, "'~OJ, I .... , 

+gp, 4575, 4302, 6595, 7830, 5888, 5639, 3886, 5338, 3660, 2842, 
TOTAL, 518679, 447418, 347084, 366659, 309402, 279876, 291527, 323252, 277692, 294281, 
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Table 7.4.5 (Continued) 

Run title :: SelLe in IV (run: XSAWVN01/X01) 

At 10-0ct-~~7 110,41,14 

Terminal Fs d~ri'Ved using XSA nlith F shrinkage) 

Table 10 Stock. nlMJer '!It ,age (start of y,ear) NLlrDers*10**-~i 

YEAR, 19n, 1978, 1979, 11)J80, 1981, 1982:, 1983, 11981i, 1985, 1986, 

AGE 
1, 14106103, 47107,), 118410, 15 15046, 149670, 15347'8, 144659, i'19~,7 , 82647, "'1858, 
2, 1102324, 12556'1, 425710, 1'0710:5, 139686, 135102:4, 136342, B05i~2, 64910, '74625, 
3, 3106910, 71341!, 898102, 31J73'iJ, 8536, 986011, 971029, S'06~,7 , 88866, '~29;2.5, 

4, 35652, 1628~) , 36694, 4:2109,1, 15913, 4624, 457103, ~~84i~8, 410224, :593'04, 
5, 210965, 1769'1, 89106, 17926, 21175, 786,7, 2431, ,~1 198, 22366, 1710'99, 
6, 6383, 1189:2, 97100, !:;20.B, 9279, 11338, 3756, 1606, 10818, 112'93, 
7, 1931, 40~~, 6718, !571:2, 3333, 4913, 57103, 210118, 748, 64 106, 
8, 4864, 144j+, 21042, 1~4 1'7, 3079, 2114, 2850, 3306, 1077, 4'78, 
9, 968, 334:5, 725, 1071, 2656, 1943, 1328, 160!~8 , 1999, 614, 

10, 801, 63;~, 2411, 42'7, 620, 1675, 1182, 8~,5, 993, 12103, 
11, 522, 52 j+, 390, 180'7, 335, 37'4. 1014, 7l14, 525, 7 108, 
12, 492, 384., 251, 20'7, 1241, 201, 197, 5115, 510, 21iJ2, 
13, 346, 32c~, 2310, 1U;. 138, 97'0, 112, 1l,8, 327, 2:!2, 
14, 33410, 211l, 197, 111J, 55, 37, 687, 118, 106, 2107, 

+gp, 2849, 2701!, 1844, :2057, 868, 968, 890, 8115, 852, Sin, 
..., TOTAL, 3527310, 3103520, 214321, 27'764:5, 356583, 424128, 443882, 3tr46;;~5 , 316968, 3~i78')J2, 
go .... 

Table HI Stock number i!t i~ge (start O'f year) Numbers*10**-3i 
YEAR, 1987, 1988" 1989, 1!190, 1991, 1992, 1993, 199~~ I 1995, '19915, 1997, GMST 57-94 A"ST 57--94 

AGE 
1 , 73183, 45480 •• , 110868, 18:563t~, 73213, 367889, 79737, 5'9315, 119723, :S93!;O, 10, 98,741, 1~,6mI2, 

2, 1461100, 6612!1, 411514, 1 DIl2DI! , 165367, 66135, 331959, 1'2098, 52996, 103811, 35443, 88,061, 1;:~381t7 , 

3, 58629, 104591., 47292, 321349/., 79239, 137066, 53312, 25,281'7, 57862, :558:20, 76210, 67'268, 977l.tB, 
4, 21248, 32073, 4981010, 2~i48'1 , 198439, 47488, 81978, 3i2H1O, 146123, :S62!iO, 17096, 36,8910, ~j69n8J 

5, 18724, 107411, 14516, 2;559l., 13758, 1058510, 27561, ~-43CI5, 161073, 67379, 16696, 20236, :::,42~)1 , 
6, 81105, 1074~i, 55410, 1166l , 12448, 6113, 59646, 117!i2, 22226, 82i~, 35082, 11388, 186~j2, 

7, 4966, 436~;, 61022, ,1401, 4504, 7612, 3181, 3:11i'O, 5173, '125~)7, 3746, 7'132, 125"5, 
8, 3635, 3000, 2471, .• 066, 1970, 2337, 3955, 14~i7 , 174910, 27.58, 6785, 44610, 80lt6, 
9, 328, 24211, 1860, '161 l,., 2468, 110610, 1365, 24;;~1 , 876, 'IOU6, 1544, 3023, 5805, 

ID, 287, 220, 1696, '1240, 886, 1528, 550, 769, 1311, 513, 6012, 2158, 5202, 
11, 499, 161~, 163, '130:r, 867, 492, 925, 313, 429, 8~i8, 237, 1506, 38~!O , 
12, 303, 29~;, 114, 10'., 874, 471, 277, 5~-6, 201, 3;~6. 493, 1032, 28~19, 

13, 1010, 136, 184, 69, 38, 424, 203, 1~.7, 289, 1'11, 147, 637, 20lt3, 
14, 135, 3'1, 83, 120, 36, 18, 256, 1C13, 53, 215, 48, 420, 14~j5, 

+gp, 396, 3311, 292, 40~j I 374, 637, 239, 563, 394, 3!;2, 250, 
TOTAL, 336639, 69006.1f, 652416, 68;~40~1 , 554483, 745119, 645143, 5100~~7, 441219, 3'186'/8, 199788, 



----~ .. ---"-----.----- -----

Table 7.5.1. NORTH SEA SOLE (IV) Indices of recruitment (input data for RCT3) 

Year DFS SNS DFS SNS SNS Ger BTS BTS 
ciass iNT-O Tridens i iNT-i Tridens 2 Tridens 3 Soiea 3 Neth-1 Neth-2 

1968 -11 -11 -1 1 745 99 -1 i -i i -i 1 
1969 -11 4938 -11 1961 161 -11 -11 -11 
1970 -11 613 -11 341 73 -11 -11 -11 
1971 -11 1410 -11 905 69 -11 -11 -11 
-tn"7'l « ..taot.:' .. ~n~ .~. •• -11 -11 1;;I1t;. -, , ""tuuv -, , "'H Of" -, , 
1Q7"=" « 1924 .. oo~ • o~ ~. ~ .. .. 
l-.;tl ... -, , -, , uu, '"'' D •. v -, , - I I 

1974 ~ 11 "07 .., 0., '7n '7'7 < ~ ., .. •• ... <Jl o:;...uv ,~ " IU.>J -, , -, , 
1975 160.94 1413 6.95 762 267 34.4 -11 -11 
1976 80.99 3724 9.63 1379 325 -11 -11 -11 
1977 27.95 1552 2.1 388 99 41.5 -11 -11 
1978 89.98 104 2.27 80 51 1.9 -11 -11 
1979 392.06 4483 -11 1411 231 76.1 -11 -11 
1980 403.86 3739 14.59 1124 107 77.1 -11 -11 
1981 295.15 5098 15.08 1137 307 147.1 -11 -11 
1982 340.01 2640 -11 1081 159 77.8 -11 -11 
1983 108.73 2359 12.31 709 67 10.8 -11 6.021 
1984 195.01 2151 3.97 465 59 29.8 2.372 4.883 
1985 300.66 3791 13.55 955 284 24.6 5.935 9.842 
1986 72.06 1890 6.18 594 248 20.3 6.101 11.138 
1987 532.11 11227 38.04 5369 907 66.9 70.609 60.486 
1988 61.15 3052 9.25 1078 527 86.4 8.021 19.4 
1989 83.38 2900 13.26 2515 319 54.1 18.991 17.372 
1990 62.16 1265 12.26 114 46 11.3 3.328 24.403 
1991 368.7 11081 18.44 3489 943 180.7 67.816 24.505 
1992 32.65 1351 11.84 475 126 -11 4.954 5.007 
1993 29.18 559 5.88 234 27 -11 6.537 6.343 
1994 76.17 1501 7.16 473 231 -11 25.812 5.055 
1995 18.13 691 12.06 143 -11 -11 3.029 4.214 
1996 61.03 10132 -11 -11 -11 -11 136.097 -11 
1997 -i 1 -11 -11 -11 -11 -11 -11 -11 

DFS iniernaiionai Demersai Fish Survey 
BTS International Beam Trawl Survey 
SNS Sole Net Survey 

e:\acfm\wgnssk98\T-?51.x!s 
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Table 7.5.2 
NORTH SEA SOLE (IV) - VPA (1 year aIds) 

Data for 8 surveys over 30 years 

Regression type = C 
Tapered time weighting not applied 
Survey weighting not applied 

Final estimates shrunk towards mean 

1968 - 1997 

Minimum S.E. for any survey taken as .00 
Minimum of 3 points used for regression 

Forecast/Hindcast variance correction used. 

Yearclass = 1994 

I-----------Regression----------I I-----------Prediction----------------------I 

Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP prediction 
Series cept Error Pts Value Value Error Weights 

DFS-O 1.33 5 .10 1 .02 .384 19 4.35 10.88 1.117 .025 53,104 
SNS-l .78 5 .52 ." .870 25 7.31 11.24 . 309 .332 76,115 
DFS-l 1.45 8 .18 .52 .731 "' 2.10 11. 23 .565 .099 75,358 
SNS-2 .82 6 .1.4 .43 .749 " 6.16 11.16 .459 .151 70,263 
SNS-3 1.06 6 .13 .62 .595 26 5.45 11.92 .655 .074 150.242 
SOL-3 
BTS-l . ?1 10 .05 .32 . B43 10 3.29 12.40 .391 .207 242,802 
BTS-2 1. " 8 .45 .65 .562 11 1. 80 10.69 .787 .051 43,914 

VPA Mean = 11.48 .731 .059 96,761 

Yearc1ass = 1995 

1-------- -Regression----------I I-----------PredictioTI----------------------I 

Survey I Slope Lnter- std Rsguare No. Index Predicted Std WAP prediction 
Series cept Error Pts Value Value Error Weights 

DFS-O 1. 33 5.10 1. 02 .384 19 2.95 9.03 1.222 .024 S,350 
SNS-1 .78 5.52 .29 .870 25 6.54 10.63 ,316 .358 41,357 
DFS-1 1. 45 8.18 .52 .731 18 2.57 11.91 .566 .111 148,747 
SNS-2 .82 6.14 .43 .749 26 4.97 10.19 .478 .156 26,635 
SNS-3 
SOL-3 
BTS-1 .71 10.05 .32 .843 10 1.39 11.04 .395 .228 62,318 
BT'::··2 1.24 8.45 .65 .,JU,," 11 .I.. <>::1 10.50 .802 .055 36,316 

VPA Me~ = 11.48 .731 .067 96,761 

Yearclass = 1996 

I-----------Regression----------I I-----------Prediction----------------------I 

Survey/ Slope 
Series 

Inter- Std 
cept 

DFS-O 1.33 5.10 
SNS-l .78 5.52 
DFS-1 
SNS-2 
SNS-3 
SOL-3 
BTS-1 
BTS-2 

Year 
Class 

1994 
1995 
:1.996 

.71 10.05 

Weighted 
Average 

Prediction 

98034 
49551 

:'1"31715 

Error 

1. 02 
,29 

.32 

Log 
WAP 

11.49 
10.81 
12.71 

~997 No valid surveys 

Rsquare No. Index Predicted 
Pts Value Value 

.384 19 4.13 10.59 

.870 25 ;7.,,",," 12.73 

.843 10 4.92 13.56 

VPA Mean 11.48 

Int Ext Var VPA 
Std Std Ratio 

Error Error 

.18 .20 1. 22 

.19 .23 1. 54 

.24. .4.4 3..21 

E:IACFMIWGNSSK98IT·752.DOC 1811019711:48 
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Std WAP prediction 
Error Weights 

1.126 .047 39,735 
.323 .573 337,729 

,471 .26B 774,521 

.731 .112 96,761 

Log 
VPA 



------"------

Table 7.5.3 

NORTH SEA SOLE (IV) - VPA (2 year aIds) 

Data for 8 surveys over 30 years: 1968 - 1997 

Regression type = C 
Tapered time w~ighL.i.li.8 li.uL a1!1J ... .J.I:!U 
Survey weighting not applied 

Final estimates shrunk towards mean 
Minimum 5.E. for any survey taken as .00 
Minimum of 3 points used for regression 

Forecast/Hindcast variance correction used. 

Yearclass " 1994 

1------ -----Regress ion--- - - -- -- - I 1---- ----- - --Predie tion- - - ----- - I 

Survey! Slope Inter- Std Rsquare No" Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 

DFS-O 1. 33 5" 01 1. 02 ,385 19 4.35 10.78 1.115 ,026 
SNS-l "78 5" 42 .29 .870 25 7.31 11.13 .309 .334 
DFS-l 1. 45 8 .08 .52 .731 18 2.10 11.12 .564 ,100 
SNS-2 .82 6. 03 .43 .749 26 6.16 11.06 .4!l~ .151 
SNS-3 1. 06 6. 03 .61 .596 26 5.45 11. 81 .654 .074 
50L-3 
ET,s-l .72 , .94 .33 .342 10 3.29 12.30 .395 .201 
BTS-2 1.24 B .35 .65 .562 11 1. 80 10.59 .787 .051 

VPA Mean = 11.38 .731 .060 

Yearclass = 1995 

I-----------Regression----------I I-----------Prediction------ I 

Survey/ 
Series 

DFS-O 
SNS-l 
DFS-l 
SNS-2 
SNS-3 
SOL-3 
BTS-l 
BTS-2 

Yearc1ass 

Surveyl 
series 

DFS-O 
SNS-1 
DFS-l 
SNS-2 
SNS-3 
SOL-3 
BTS-l 
BTS-2 

Year 
Class 

Slope 

1. 33 
.78 

1. 45 
.82 

.72 
1. 24 

= 

Inter
cept 

5.01 
5.42 
8.0B 
6.03 

9.94 
8.35 

1996 

Std 
Error 

1. 02 
.29 
.52 
"43 

.33 

.65 

Rsquare No. 
Pts 

.385 19 

.870 25 

.731 18 

.749 26 

.842 10 

.562 11 

VPA 

I-----------Regression----------I 

Slope Inter- Std Rsquare No. 
cept Error Pts 

1. 33 5.01 1. 02 .385 19 
.78 :1."", .. , .0 I v 25 

.72 9.94 .33 .842 10 

VPA 

Weighted Log Int F.xt 
Average WAP Std Std 

Index Predicted Std WAP 
Value Value Error Weights 

2 .95 8.93 1.220 .024 
6 .54 10.53 .316 .359 
2 .57 11.81 .565 .112 
4.97 10.09 .478 .157 

1. 39 10.94 .399 .225 
.1..0;'; 10.40 .QV'" .056 

Mean == 11.38 .731 .067 

I-----------Prediction---------I 

Index Predicted Std WAP 
Value Value Error Weights 

4.13 10 .49 1. 124 .047 
'3.22 12 .62 .322 .576 

4.92 13.46 .475 .265 

Mean = 11.38 .731 .112 

Vor VPA Log 
Ratio VPA 

Prediction Error Error 

1994 88067 11.39 .18 .20 1. 21 
1995 44605 10.71 .19 .23 1. 54 
1996 297979 12.60 .24 .44 3.21 
1997 No valid surveys 

E:IACFMIWGNSSK9BIT -753_DOC 1 BJl 0/97 11:49 
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Table 7.5.4 

NORTH SEA SOLE (IV) VPA (3 year aIds) 

Data for B surveys over 30 years: 1968 - 1997 

RegrFH:;.<:i.nn type'" C 
Tapered time weighting not applied 
Survey weighting not applied 

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

Forecast/Hindcast variance correction used. 

Yearclass = 1994 

I-----------Regressicn----------I 

Surveyl Slope Inter- Std Rsquare NO. 
Series cept Error Pts 

DFS-O 1.37 4. 4' 1. 07 .362 19 
SNS-l .79 5 .05 .32 .846 25 
DFS 1 1.46 7. 78 .52 .726 13 
SNS-2 .'2 5-,67 .46 .723 26 
SNS-3 1. 04 5 .83 .59 .611 26 
SOL-3 
BTS-1 . 75 9 . 60 .36 .822 10 
BTS-2 1.2"7 7 .99 .64 .585 11 

VPA 

Yearclass = 1995 

I-----------Regression----------I 

Surveyl Slope Inter- Std Rsquare NO. 
Ser~es cept Error Pts 

DFS-O 1.3"7 4.48 1. 07 .362 19 
SNS-1 .79 5.05 .32 .846 25 
DFS-1 1.46 7.78 .52 .726 18 
SNS-2 .82 5.67 .46 .723 26 
SNS-3 
SOL-3 
BTS-1 .75 9 .60 .36 _ R22 10 
BTS-2 1.27 7 .99 .64 .585 11 

VPA 

Yearclass = 1996 

I-----------Pr~diction -------1 

Index Predicted Std WAP 
Value Value Error Weights 

4.35 10.45 1.175 .026 
7.31 10.82 ,340 .310 
':'.J.V 10.63 .571 .110 
6.16 10.75 .488 .150 
5.45 11.50 ,629 .091 

3.29 12.06 .437 .188 
1. 80 10.28 ,"784 .058 

Me= = 11.0"7 . "726 .068 

I-----------Prediction---------I 

Index Predicted Std WAP 
Value Value Error Wei.ghts 

2.95 B.54 1. 285 .025 
6.54 10.21 .347 .340 
2.5"7 11,52 .573 .125 
4.9"7 9.77 .50B .158 

L39 10.64 .441 .211 
1. 65 10.09 .800 ,064 

Mean = 11 ,07 .726 ,078 

I-----------Regression----------I I-----------Prediction---------I 

Survey;' 
Series 

DFS-O 
SNS-1 
DFS-1 
SNS-2 
SNS-3 
SOL-3 
BTS-1 
BTS-2 

Year 
Class 

1994 
1995 
1996 
199"7 

Slope Int:er
cept 

Std Rsquare No. 
Error Pts 

1. 37 
.79 

.75 

Weighted 
Average 

4.4R 
5.05 

9.60 

Prediction 

64926 
33262 

217756 

1. (l'i 
.32 

.36 

Log 
WAP 

11. OB 
10.41 
12.29 

No valid surveys 

362 
.846 

.B22 

Int 
Std 

Error 

.19 

.20 

.27 

19 
25 

10 

Vl>A 

Ext 
Std 

Error 

.20 

.25 

.47 

E:\ACFM\WGNSSK98\T -754.DOC 18/10197 11 :50 

Lndex Predicted Std 
Value Value Error 

4.13 
9.22 

4.92 

1Q.15 
12.33 

13.2B 

1.181 
.355 

.526 

WAP 
WeiQ'hts 

.050 

.561 

.255 

Mean '" 1l. 07 .726 .134 

Var 
Ratio 

1.14 
1.51 
3.20 
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VPA Log 
VPA 
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Table 7.6.1 

Run titLe: SoLe 1n IV (run: XSAWVN01/XOll 

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

Table 16 Surrmary (without sop correct10n) 

Terminal 'S derived using XSA. (wi th F shrinkage) 

RECRUITS, TOTALBIO, TOTSPBIO, LANDINGS, YIELO/SSB, FBAR 2~ 8, FBAR 3~10, 

Age 1 
1957, 165501, 88541, 78902, 12067, .1529, .1369, .1428, 
1958, 144951, 99675, 85569, 14287, .1670, .1599, .1806, 
1959, 559002, 116346, 93190, 13832, .1484, .1324, .1503, 
i900, 66656, 138322, 10.1244, 18620, • [DJY, .IOOY, 

.~, 

• 1/'7"', 

1961, 115732, 156081. 148953, 23566, .1582, .1599, .1646, 
1962, 28345, 156823; 148784, 26877, .1806, .1807, .1932, 
1963, 23007, 150ffi, i48401, 26164, .1763, .2612, .2855, 
1964, 554347, 68096, 53582, 11342, .2117, .2277, .2439, 
1965, 121485, 122205, 48952, 17043, .3482, .2464, .2400, 
1966, 41180, 113508, 104783, 33340, .3182, .2398, .2226, 
1967, 75331, 109350, 100872, 33439, .3315, .3081, .2985, 
1968, 100099. 99737, 88919, 33179, .3731. .3726, .3425, 
1969, 50587; 83908, 70370, 27559, .3916, .4229, .3833, 
1970, i4i468, 72695, 62939, i9685 , .3i28, .3500, .3206, 
1971, 41932, 72562, 52374. 23652. ,4516~ ,4440. ,4013. 
1972, 76950, 64471, 55728, 21086, .3784, .3930, .3681, 
1973, 106409, 56333, 41860, 19309, .4613, .4520, .4709, 
1974, 110809, 60109, 42271, 17989, .4256, .4625, .4851, 
1975, 41878, 59299, 43009, 20773, .4830, .4618, .4618, 
1976, 114180, 52807, 43465, 17326, .3986, .4048, .4317, 
i977, 140603, 55990, 360.27, 18003, ,~, .,n ...... ., ........ 

.""Y', .~Q':;U, .~Q':;'7, 

1978, 47076, 57642. 38542, 20280, .5262, .4940, .4790, 
1979, 11840, 52984; 46151, 22598, .4897, .4614, .4528, 
1980, 155046, 43727, 35999, 15807, .4391, .4433, .4458, 
1981, 149670, 51317, 24697, 15403, .6237, .4488, .4576, 
1982, 153478, 60009, 34782, 21579, .6204, .4969, .5058, 
1983, 144659, 68516, 42195, 24927, .5908, .4666, .4542, 
1984, 71937, 66409, 45453, 26839, .5905, .5530, .5446, 
1985, 82647, 55104. 42728, 24248, .5675, .5145, .4918, 
1986, 161858, 53966; 35948, 18200, .5063, .4997, .5996, 
i987, 73183, 57536. 3i377, i7368, .5535, .4287, .4426, 
10AA 454804, 73216. 41681, 21590, ,5180. ,4941. ,4603, .. _-, 
1989, 110868, 96673, 36398, 21806, .5991, .3876, .3818, 
1990, 183639, 116375, 92363, 35120, .3802, .4277, .4521, 
1991, 73213, 106353, 79872, 33513, .4196, .4582, .4984, 
1992, 367889, 109013, 80301, 29341, .3654, .4276, .4794, 
1993, 79737, 104677, 58199, 31491, .5411, .4952, .5290, 
i994, 59315, 92983, 79707, 33002, .4i40, .... /YO, .;J~YO, 

1995. 119723, 80504, 66516, 30467, .4580, .4785, .4771, 
1996, 39350, 62162, 44934, 22651, .5041, .5369, .5806, 

Arith. 
Mean , 134015, 85170, 65201, 22884, .4065, .3840, .3903, 

Units,. (Thousands), (Tonnes) , (Tonnes) , (Tonnes) • 
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Table 7,7.1 

Sole in"the North Sea (fishing Area IV) 

Prediction with management option table: Input data 

Year: 1997 

Stock Natural 11 MaturitYllproP.Of Fllprop.OT "1
1 

rtalitv oaive bef goaw bpf ~n~w 

__ •• - 1 _ .' 1 
welgnt I EXPlon'l 

in ~Tnr~ ~TT~r~ 

~. I 
A ge sil e 

1 331715.00 
2 35443.000 
3 76210.000 
4 17096.000 , 1LLOL nnn 

6 135082:;;;;;;1 

7 I ~~~~.~~~ I a o(O~.uuu 

9 1544.000 
10 6012.000 
11 237.000 
12 493.000 
13 147.000 

14 .~~'~~~I 
c.CJU.uuu 

Unit I Thousands I 

mo 

0.1000 
0.1000 
0.1000 
0.1000 
n 1nnn 

0:,0001 
~·~~~~I u. -'uuu 
0.1000 
0.1000 
0.1000 
0.1000 
0.1000 

~'!~~~I 
U.IUUU 

Age 1 Re~:~!t=Im:~~~~~;vl 
198741.0001 o. 'iOO~1 " 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 ... 
,,~ · 

1 Unit 1 Thousands 1 , ' 

0.1000 
0.1000 
0.1000 
0.1000 
0.1000 

~. !~~~I 
u.1uuul 
o 1000 ~ . - . --
0.1000 
0.1000 
0.1000 
0.1000 
0.1000 
0.1000 

-
0.0000 
0.0000 
1.0000 
1.0000 
• nnnn 

,:00001 
~·~~~~I 
1.UUUU 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 

! ·~~~~I 
I.UUUU 

.~.--- _ ... -~. ,-,.-_ .. , 

0.0000 
0.0000 
0.0000 
0.0000 
n .............. 
U.UUUUI 
0.0000 
~.~~001 
U.UUUU 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

~·~~~~I u.uuuu 

Year: 1998 

0.0000 
0.0000 
0.0000 
0.0000 
... AA,.,,., 

U,UUUUI 
0.0000 
0.00001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

~·~~~~I u.uuuu 

Ma ...... urity 11 Prop. of F 11 Prop .. o. f ... " 11 
oQive bef.soaw. bef.snaw. 

~.ooool o.~oool o.~oool 
0.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 

.,---- ------ -._---

1.0000 0.0000 0.0000 
~.~~~~I ~·~~~~I ~.~oool 
"uuuul U,UUUUI u.UUUOI 
1 nnnn n nnnn n nnnn 
1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 

. .. ---_ .. 
0.050 
0.147 
0.176 
0.219 ... .. ~. 
U."oll 
0.304 
()j44 I 
0.377 
0.480 
0.400 
0.432 
0.586 
0.595 

~·~~I u.o:::.:::. 

Weight 11 
in stock 1 

0.050 
0.147 
0.176 
0.219 
0.261 
0.304 
0.3441 
0.3771 
n lAn .... ·h .... 

0.400 
0.432 
0.586 
0.595 
0.637 
0.655 

IKilogramsl 
I ' 

Year: 1999 

.----_ ... 
0.0214 
0.2229 
0.5228 
0.6981 - ~.-. 

u.o '''ltl 
~:~r*~1 
0.4765 
0.4923 
0.5321 
0.3480 
0.6192 
0.6642 
0. 66091 
U.6609 

'" -~ -" 

0.152 
0.181 
0.200 
0.236 - ---u."b!:J1 
~:~~~I 
0.386 
0.415 
0.478 
0.602 
0.524 
0.672 
0.7431 
0.636 

. I 

0.0214 0.152 
0.2229 0.181 
0.5228 0.200 
0.6981 0.236 
0.6124 0.265 

.... ..;. ....... ... ..... , ... 

O.676~ n_':I,;n1 
():S493I 0:3261 
0.47651 0.386 1 
n 10')"1 n I.1C: 

0.5321 0.478 
0.3480 0.602 
0.6192 0.524 
0.6642 0.672 
0.6609 0.743 
0.6609 0.636 

IKilogramsl 
! I 

I 
Recruit-I Natural.! Maturity!Prop.of F!Prop.of M! Weight 1 Exploit.1 Weight 

Age ment !mortalityl ogive lbef.spaw.lbef.spaw.I in stockl pattern I in catch
l . IM~'. MJ - u_-' - uul - uul - I 050 1 002141 0 152 1 

~ rfOl .. I:Uuul ~:~~~~l ~:~~~~I ~:~~~~I ~:~~~61 ~:147 0:2229 0:181 
3 0.1000 1.0000 0.0000 0.0000 0.176 0.5228 0.200 
4 0.1000 1.0000 0.0000 0.0000 0.219 0.6981 0.236 
5 0.1000 1.0000 0.0000 0.0000 0.261 0.6124 0.265 
6 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 

9 . ~ . - -
0. 3861 
n &1 .. - - ._- -- .. -

10 0.1000 1.0000 0.0000 0.0000 0.400 0.5321 0.478 
11 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 0.0000 0.595 0.6642 0.672 
14 · 0.1000 1.0000 0.0000 0.0000 0.637 0.6609 0.743 
15+ 0.1000 1.0000 0.0000 0.0000 0.655 0.6609 0.636 

I Unit 1 Thousands I IKilogramsl 
, ! 

IKi Logramsl 
! ! 

Notes: Run name MANWVN01 
Date and time: 100CT97:11:58 
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Table 7.7.2 

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

Prediction with management option table 

Year: 1",97 

F [Reference I Stock sP.stockl Catch inl 
Factor F 

1.0000 0.5369 

bi amass 

61671 
. 

·1 
:1 

biomass 

39875 

·1 
: I 

Notes: RUn name MANWVN01 

weight 

20122 

·1 
:1 

Date and time 100CT97:12:08 
Computation of ref. F Simple mean; age 2 - 8 
Basis for 1997 F factors 

F I Reference I Stock I SP.stOCk! Catch inl 
Year; i998 ! 

F biomass biomass weight factor 

0.0000 
0.1000 
0.2000 
0.3000 
~·~~~~I 
U.~UUUI 
0.6000 
0.7000 
0.8000 
0.9000 
1.0000 
1.1000 
i. 20DO I 
1.3000 
1.4000 1 
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0.0000 
0.0537 
0.1074 
0.1611 
~.~1~~1 
U.i::Ots:J I 
0.3221 
0.3758 
0.4295 
0.4832 
0.5369 
0.5906 
0. 6443

1 
0.6980 
0. 75171 

76308 

·1 
:1 

: I 
·1 

28184 
28184 
28184 
28184 

~~~~II 
28184 
28184 
28184 
28184 
28184 
28184 
281841 
28184 
281841 

0 
2763 
5408 
7941 

~~~~~I 
l~o"''''1 
14925 
17065 
19119 
21091 
22986 
24807 

~:~~;l 
298611 

Year: 1999 1 

Stock 'I Sp.stockl 
biomass biomass 

94441 76370 
91681 73638 
89044 71030 
86524 68537 

~~!!~I ~~!~I 
ClIQUYI 0'>0/'7'1 
79604 61701 
77492 59617 
75469 57622 
73531 55711 
71674 53881 
69892 52127 
La~a"J' rr:::nll_C: 

665421 48~321 
649671 47284 1 



Table 7.7.2 (Continued) 

Sole in the North Sea (Fisning Area iV) 

Single option prediction: Detailed tables 

Year: 1997 F-factor: 1.0000 Reference F: 0.5369 

I \ AbSolute'l Catch in'l Catch i"l\ Stock 11 Stock I Aael F numbers weiaht size b;ome!=:.~ . _ . - -- --~-

1 
2 
3 
4 
• 61 
7 I a 
9 

10 
11 
12 
13 

I ~~·I 
Total 

Unit 

0.0214 
0.2229 
0.5228 
0.6981 
n 01£..,.". 

0:67631 
~.~~~~ I 
U.&tfD:l 

0.4923 
0.5321 
0.3480 
0.6192 
0.6642 

~'~~~I 
u_ uuu7 1 

-

6685 
6752 

29655 
8222 
~" 165011 
~~~~I t:,.:H 
574 

2371 
66 

218 
68 

1~~1 
82533 

Thousands 

-
1016 
1222 
5931 
1940 
4n~a 

49721 
~9~1 .. ~ 
238 

1133 
40 114 
46 

!~I 
"I 

20122 

Tonnes 

331715 
35443 
76210 
17096 
"LLI"lL 

350~21 
~:~~I 
br~:l 

1544 
6012 

237 
493 
147 

2~~1 
531504 

Thousands 

16586 
5210 

13436 
3744 
r'7r." 
"t..;1.J~1 

10675 

!~~~I 
"!~~i!S 

741 
2407 

102 
289 
88 

i~1 
61671 

Tonnes 

Year: 1998 F-factor: 1.0000 Reference F: 0.5369 

I 

Age 

1 
2 
3 

5 
6 
7 
8 
9 

10 
11 
12 
13 

14,1 15+ 

Total 

Unit 

Absolute 
F 

0.0214 
0.2229 

~'~~~~I 
U.IJ7IJ I I 
0.6124 
0.6763 
0.5493 
0.4765 
0.4923 
0.5321 

~:~~:~I 
0. 6642 1 
0.6609 
0.6609 

-
I 

Catch in 
numbers 

1990 
55965 

~I~~II 
3371 
3852 
6522 
709 

1416 
337 
896

1 67 
1121 
32 
64 

104979 

Thousands 
I 

Catch in 
weight 

302 
10130 

~??:I 
.... IJ .... ul 
893 

1160 
2126 
273 
588 
161 

5;~1 
751 
24 
41 

22986 

Tonnes 
I 

Stock 
size 

98741 
293793 

~~~~~I 
~uoo':::l 

7696 
8189 

16141 
1957 
3812 
854 

3~;~1 
2401 
68 

139 

501523 

Thousands 
I 

stock 
biomass 

4937 
43188 

:~~~I 
Oy:;).) I 
2006 
2492 
5553 
738 

1829 
342 

i36uI 
89 

1431 
44 
91 

76308 

Tonnes 
\ 
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1 January I 
SP:stOCkll s~.stoCk!1 

I'll 7"" h,nm~!C:.!C:. 
",-.-~ 

0 
0 

76210 
17096 
~ ....... , 
1007°1 
35082 
3:~~1 
O{6Jo 
1544 
6012 

237 
493 
147 

2~~1 
164346 

Thousands 

_. - ----

0 
0 

13436 
3744 ,,, .. ,, 
"J:J~I 

10675 
12891 
2558 

741 
2407 

102 
289 
88 

1~~1 
39875 

Tonnes 

1 January 

Sp.stock 
size 

0 
0 

~~~~~I 
'l-Utsts, I 

7696 
8189 

16141 
1957 
3812 
854 

3195
1 

~!cil 
68 

139 

108989 

Thousands 
\ 

Sp.stock 
biomass 

0 
0 

~~~~I 
OY:J.l1 
2006 
2492 
5553 
738 

1829 
342 

i3:gl 
1431 
44 
91 

28184 

Tonnes 
\ 

10:35 FridaYi, October 10, 1997 

Spawning time I 
- . . \ - I 
~p:stoCKI s~.stoCKI 

Cl.17P> hlnm"u:,c. _._-
0 
0 

76210 
17096 
• ~ #,..~ 
100)'°1 
35082 
3~461 
6185 
1544 
6012 
237 
493 
147 

2~~1 
164346 

Thousands 

--_ ... _--
0 
0 

13436 
3744 ._ .. -
'1-,):>.31 

10675 
12891 
2558 

741 
2407 

102 
289 
88 

i~~1 
39875 

Tonnes 

Spawning time 

Sp.stock 
size 

0 
0 

2~~~~1 
4u~~t:1 

7696 
8189 

16141 
1957 
3812 
854 

3;95 1 

~~~I 
68 

139 

108989 

Thousands 
\ 

Sp.stock 
biornass 

0 
0 

~~~~I 
~9"1 
2006 
2492 
5553 
738 

1829 
342 

B801 
AO 

1431 
44 
91 

28184 

Tonnes 
I 

(cont.) 



Table 7.7.2 (Continued) 

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

Single option prediction: Detailed tables 
(cont.) 

Year: 1999 F-factor: 1.0000 Reference F: 0.5369 

Age 
Absolutel Catch inl Catch inl Stock I. ~tock 

F welgnt size 

1 
2 
3 
4 
5 . o 
7 
8 
9 

10 
11 
12 
13 
14 
15+1 

Total 

Unit 

0.0214 
0.2229 
0.5228 
0.6981 
0.6124 
,., ""7'"7 
u.O/O.JI1 
0.5493 
~.4?~~ 1 
U,4"'lj 
0.5321 
0.3480 
0.6192 
0.6642 
0.6609 
0. 66091 

nLl110ers 

1990 
16659 
82775 

6621 
8061 
~ .,.,.,. ,rr.ll 
1522 
30~~1 

4UO 

832 
127 
901 

34 
52 
451 

1248571 

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

302 
3015 

16555 
1562 
2136 .,. JJJI 
496 

1 ~~~I 
l(U 

397 
77 

472 
23 
38 
29

1 

SPRWVNOl 

98741 
87453 

212720 
13766 
18404 
., .... ..".,. 

37681 
~~~~I 
"I "IUU 

2108 
454 

2041 
74 

112 
97

1 

4530451 

100CT97:12:15 

Dlomass 

4937 
12856 
37503 
3015 
4798 
~ ~ In 

12961 
3:~1 
'<f 
844 
196 

1196 
44 
71 
64

1 

F SimDte mean. age 2 - 8 
F factors -

1 January Spawning time 

sp.stockl sP.stockl sp.stockl sP.stockl 
size Dlofnass size bi omass 

0 
0 

212720 
13766 
18404 
.~< 

37681 
~~~~I 
I-IUU 

2108 
454 

2041 
74 

112 
97

1 

2668511 

296 

0 
0 

37503 
3015 
4798 
"",_n 
12961 
3!?~1 

><f 
844 
196 

1196 
44 
71 
64

1 

538811 

0 
0 

212720 
13766 
18404 

'2'7"71: 

37681 
~~~~I 
IIUU 

2108 
454 

2041 
74 

112 
97

1 

2668511 

0 
0 

37503 
3015 
4798 
" 1/.0 

12961 
3!~1 

><f 
844 
196 

1196 
44 
71 
64

1 

538811 



. 
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Table 7.7.3 North Sea sole, Inputofstock numbers in the catch. 
forecasts for various values of assumed M in 1996 
(unit: thousands). The exploitation patters have been 

I 
I 

M in 1996 
Age· 

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

15+ 

kept the same in these forecasts as these "'~Jere not 
affected by M. 

0.2 

331715 
35171 

;~:~~I 
15660 
33059 
3507 
6422 
14491 
56541 

223 
465 
140 
46 

2321 

0.3 

331715 
34494 
fl9QR!> I 
155861 
14743 
31095 

3286 
6077 
13601 
53081 

210 
440 
133 
43 

2161 

0.4 

331715 
33688 
fln421 I 
147701 
13960 
29221 

3084 
5742 
12751 
49791 

198 
416 
126 

41 
201 1 

0.5 0.6 

331715 331715 
32872 32054 

13208 12483 
27412 25568 

2892 2731 
5416 5101 
11941 11161 
46651 43651 

188 177 
393 371 
120 114 
39 37 

1861 1731 

0.7 

331715 
31234 
571651 
125671 
11784 
23797 

2581 
4798 
10421 
40801 

168 
351 
108 
36 

1601 

Table 7.7.4, M96=O.2 

SoLe in the North Sea (Fishing Area IV) 

I 

Prediction with management option table 

F 
Factor 

1.0000 0.5369 

Notes: Run name 

Year: 1997 

59738 

·1 
: I 

37982 

· · 
· 
·1 
: I 

: MANIIVN05 
100CT97:12:33 

19266 

· 
· 
· 
·1 
:1 

Date and time 
Computation of ref. 
Basis for 1997 

F: Simple mean, age 2 - 8 
: F factors 

e:lacfmlwgnssk98IT-773.xls 

0.0000 
0.1000 
.0.2000 
0.3000 
0.4000 

~'~~~~I 
U.DUUU I 
0.7000 
0.8000 
0.9000 
1.0000 
1.1000 
1.2000 

~ :!~~~I 
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Year: 1998 

0.0000 
0.0537 
0.1074 
0.1611 
0.2148 

~'~~~~I 
U • .311::11::: I I 
0.3758 
0.4295 
0.4832 
0.5369 
0.5906 
0.6443 

g:~~;1 

75176 

·1 
:1 

: I 

27051 
27051 
27051 
27051 
27051 

~~~~~ I 
.:::tu:) 11 
27051 
27051 
27051 
27051 
27051 
27051 

~~~~~I 

iO:35 Friday, October 10, i997 

0 
2700 
5286 
7763 

10137 

~~~!~I 
-'f+:)':f'CI 
16694 
18707 
20640 
22497 
24283 
26001 

~~~~~I 

Year: 1999 

93278 
90584 
88009 
85548 
83193 

~~~~~I 
(tIi(~1 
76717 
74738 
72841 
71022 
69277 
67602 

~~~;~I 

75207 
72541 
69994 
67561 
65234 
6~~~91 
OUHHUI 
58842 
56891 
55021 
53229 
51512 
49864 

;:~:;I 



10:35 Friday, October 10, 1997 
Sole in the North Sea (Fishing I'l.rea PI) 

Prediction with management option table 

Year: 1997 Year: 1998 Year: 1999 

I 
F ! Reference 

Factor I F bi~~~s I ~~~:~~kl ~:~~~t inl F I Reference I Stock I sp.stoekl Cote" inl Stock 1 Sp.stock 
Factor F biomass biomass weight biomass biomass 

1.0000 0.5369 57509 35852 18288 0.0000 0.0000 73831 
0.1000 0.0537 

. 0.2000 0.1074 
0.3000 0.1611 

. 
:1 :1 :1 

0.4000 0.2148 
: I I I 0. 5000 1 0. 2685 1 

:1 :1 : I 0. 6000 1 0. 3221 1 : I 0.7000 0.3758 
0.8000 0.4295 
0.9000 0.4832 
1.0000 0.5369 
1.1000 0.5906 
1.2000 0.6443 

: I :1 :1 
i.3ODO I 
'.4000 

0.698°1 
0.7S1? 

Notes: Run name MANIIVN06 
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=O.4 

Sole in the North Sea (Fishing Area IV) 

Prediction with management option table 

I 

Vear: 1997 

F Reference Stock 
Factor F 

1...: _____ 
LlI UIlIa::'::' 

1_0000 I 0. 5369 1 554061 

-I 
·1 

- I - I Tonnes 1 

Notes: Run name 
Date and time 
Computation of ref. F 
Basis for 1997 

Sp.stock. Catch in 
b10ma55 weight 

33868 1 17371
1 

·1 
·1 
---
--

·1 
·1 

- -T~nn~s r -T~nn-~~ -I 

MANIIVN07 
100CT97:12:48 

F 
Facto; 

~-~~~~I 
U.IUUU 

0.2000 
0.3000 
0.4000 
0.5000 
0.6000 

~·~~~~I 
0·90001 
1.0000 
1.1000 
1.2000 
1.3000 
1.4000 

- I 

Simple mean, age 2 - 8 
F factors 
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Vear: 1998 

Reference 
F 

~·~~~~I 
u.u,~, 

0.1074 
0.1611 
0.2148 
0_2685 
0-3221 

~.~~~~ 1 

0·4~;~ 1 -0_5369 
0_5906 
0.6443 
0.6980 
0.7517 

- I 

Stock 
bioma55 

72557 1 

·1 
·1 

Tonnes I 

25706 
25706 
25706 
25706 
~1i7n.c. 

257061 
257061 
25706 
25706 
25706 
25706 
25706 
25706 

Sp.stock 
biomass 

~~~~~I 
o:::'t't~o::: 

24432 
24432 
24432 
24432 
24432 

~~~~~I 
~4Z3~1 
24432 
24432 
24432 
24432 
24432 

Tonnes 

0 91881 73810 
2623 89268 71225 
5136 86770 68755 
7545 84380 66393 
QA,lili 

~g~;1 ' 1.t •. 1-:tt. 

12071 I 619721 

~:1?~1 778061 ~~~~~I 
'v"'.,.u 75796 J'7~1 

18202 73870 56022 
20088 72023 54203 
21900 70250 52458 
23643 68549 50784 
25321 66915 49178 

47636 
46155 

Tonnes 
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Catch in .. -;-~ .. 
""'I~II" 

255~1 
4995 
7339 
9589 

11747 
13820 

~;~~~I 
195661 
21336 
23039 
24679 
26258 
27779 

Tonnes I 

Year: 

Stock 
k; ___ ~~ 

... , .. "'''''<><> 

~~~~:I oouo:::u 
85594 
83272 
81048 
78919 
76878 

~~~~I 
712451 
69516 
67857 
66262 
64730 
63256 

Tonnes I 

1999 

Sp.st6ck 
blomass 

!~~~~I 0.,..,.'0 
67579 
65285 
63090 
60988 
58975 

~~~~~I 
534241 
51724 
50092 
48525 
47020 
45573 

Tonnes I 



Table 7.7.7 , M96=O.S 

sote in the North Sea (Fishing Area IV) 

1.0000 0.5369 

. 

. 

Year: 1997 

53401 

·1 
: 1 

: 1 

1 
Tonnes I 

31983 

·1 
:1 

:1 
1 

Tonnes I 

Notes: Run name MANWVN08 

Prediction with management option table 

16497 

· 
· · · ·1 
: 1 

: 1 

Tonnes 1 

0.0000 
0.1000 
0.2000 
0.3000 
0.4000 
~.5~~~1 
u.bUUUI 
0.7000 
0.8000 
0.9000 
1.0000 
1.1000 
1.2000 
i .3000, 
1.4000

1 

Year: 1998 

0.0000 
0.0537 
0.1074 
0.1611 
0.2148 
~.~~~51 
U. jGZ1

1 

0.3758 
0.4295 
0.4832 
0.5369 
0.5906 
0.6443 
0.698°1 
0.7517 

1 
1 

71341 

Tonnes 

· 
" 

· 
· ·1 
: 1 

: 1 
1 

1 

Date and time 100CT97:12:54 
Computation of ref. F: Simple mean, age 2 - 8 
Basis for 1997 F factors 

Table 7.7.8: M96=O.6 

Sole in the North Sea (Fishing Area IV) 

Prediction with management option table 

Year: 1997 Year: 1998 

23217 
23217 
23217 
23217 
23217 
~~~I~1 
ic:5~1 (I 
23217 
23217 
23217 
23217 
23217 
23217 
232i7] 
23217 

1 
Tonnes 

1 

10:35 Friday, October 10, 1997 

0 
2481 
4861 
7144 
9335 

12439 1 
U4b11 
15404 
17273 
19070 
20799 
22464 
24068 
256i3] 
27102 --I 

Tonnes 
1 

Year: 1999 

89295 
86831 
84473 
82215 
80052 
~?~~~I 
(':JY'ICI 
74086 
72258 
70502 
68816 
67196 
65639 
64i4i I 
62701 

1 
Tonnes 

1 

71224 
68788 
66458 
64228 
62094 
~~0491 
':JHUHYI 
56211 
54410 
52682 
51023 
49431 
47901 
4643i I 
45018

1 

Tonnes 
1 

10:35 Friday, October tU, 1997 

Year: 1999 

F I Referencel Stock I sP.stockl Catch in F I Reference I Stock I sc.stockr Catch in Stock I sp.stock 
Factor I F 1 biomass I 

1.00001 

:1 
·1 

Notes: Run name 
Date and time 
Computat i on of ref. F: 
Basis for 1997 

biornass I weight I 

156531 

:1 : 1 
·1 ·1 

HANIIVN09 
100CT97: 12:58 

Factor I 

0.00001 
0.1000 
0.2000 
0.3000 
0.4000 
0.5000 
0.6000 1 
0.7000 
0.8000 1 
U.9UUU 
1.0000 
1.1000 
1.2000 
1.3000 
1.4000 

1 

Simple mean, age 2 . 8 
F factors 
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F 1 

0.00001 
0.0537 
0.1074 
0.1611 
0.2148 
0.2685 
O.322i l 
0.3758 
0. 4295 1 
0.4852 
0.5369 
0.5906 
0.6443 
0.6980 
0.7517 

1 

biomass I 

:1 
·1 

biomass I 
220451 
22045 
22045 
22045 
22045 
22045 
220451 
22045 
220451 
22045 
22045 
22045 
22045 
22045 
22045 

1 

weight I biomass 1 

01 880791 
2415 85685 
4732 83393 
6956 81197 
9091 79092 

11144 77074 
7SU91 
73~R1 

714981 
69786 
68140 
66558 
65037 
63574 
62165 

1 

biomass 1 

7000S 1 

67642 
65378 
63210 
61134 
59144 
572361 

~~~~il 
51965 
50347 
48793 
47299 
45863 
44482 

1 



Table 7.7.9 : M96=O.7 

sote in the North Sea (fishing Area IV) 

Prediction with management option table 

factor 

1.0000 

Year: 1997 

0.5369 49621 

·1 
: I 

28444 

. . 
·1 
:1 

Notes: Run name MANWVN10 
Date and time 100CT97:13:05 

14851 

·1 
:1 

0.0000 
0.1000 
0.2000 
0.3000 
0.4000 
0.5000 1 
0.6000 1 
0.7000 
0.8000 
0.9000 
1.0000 
1.1000 
1.2000 
1.300°1 
1.4000 I 

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

300 

Year: 1998 

0.0000 
0.0537 
0.1074 
0.1611 
0.2148 
0. 2685 1 

0.3221 1 
0.3758 
0.4295 
0.4832 
0.5369 
0.5906 
0.6443 
0.698°1 
o_7517

1 

69053 

. 
·1 
:1 

20929 
20929 
20929 
20929 
20929 
209291 
20929

1 20929 
20929 
20929 
20929 
20929 
20929 

10:35 Friday. october iD, i997 -

weight 

0 
2351 
4609 
6777 
8860 
10~6~1 
1278/1 
14640 
16422 
18139 
19792 
21385 
22921 
244021 
25831

1 

Year: 1999 

86921 
84594 
82364 
80227 
78178 
~62121 
745251 
72514 
70774 
69103 
67496 
65950 
64463 
630321 
61654

1 

68850 
66551 
64349 
62240 
60219 
582811 
~c4221 
54639 
52927 
51283 
49703 
48185 
46726 
453221 
43971 [ 



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

Name Value certainly Name Value certainty 
(CV) (CV) 

Population at age in 1997 Fishing mortality pattern 

NI 331715 0.44 sHl 0.021 1.02 
N2 35443 0.28 sH2 0.223 0.44 
N3 76210 0.18 sH3 0.523 0.22 
N4 17095 0.13 sH4 0.S98 0.07 
N5 16696 0.12 sH5 0.613 0.09 
N6 35082 0.12 sH6 0.677 0.21 
N7 3746 0.12 sH7 0.55 0.08 
N8 6785 0.11 sH8 0.477 0.04 
N9 1544 0.13 sH9 0.493 0.15 
Nl0 6012 0.13 sHl0 0.533 0.29 
NIl 237 0.16 sHll 0.349 0.39 
Ni2 493 O.iS sH12 0.6:2.1 O. i i 
N13 147 0.2 sH13 0.666 0.62 
N14 48 0.24 sH14 0.662 0.12 
N15 250 0.22 sH15 0.662 0.12 

Weight in the catch at age Weight in the stock at age 

WHl 0.152 0.06 WSl 0.050 0.00 
WH2 0.181 0.03 WS2 0.147 0.03 
Vv'H3 0.200 0.02 \rVS3 0.176 0.01 
WH4 0.236 0.04 WS4 0.219 0.08 
WH5 0.265 0.03 WS5 0.261 0.05 
WH6 0.301 0.06 WS6 0.304 0.11 
WH7 0.326 0.04 WS7 0.344 0.06 
WH8 0.386 0.11 WS8 0.377 0.06 
WH9 0.415 0.07 WS9 0.480 0.15 
WH10 0.478 0.12 WS10 0.400 0.15 
WHll 0.602 0.21 WS11 0.432 0.08 
\rVHI2 0.524 0.07 V';SI2 0.586 0.17 
WH13 0.672 0.13 WS13 0.595 0.18 
WH14 0.743 0.23 WS14 0.637 0.08 
WH15 0.636 0.15 WS15 0.655 0.23 

"1!;In I"~ I TT1t'\rt~Jit\l n,;attorn "~:::otllriht nni\lo n<:>ttorn • ~~.~.~, •• ' .... '.~".J 1"' ......... ". n ............ , "'::I, ...... "' ............... 

Ml 0.1 0.1 MTl 0 0 
M2 0.1 0.1 MT2 0 0.1 
M3 0.1 0.1 MT3 1 0.1 
M4 0.1 0.1 MT4 0 
M5 0.1 0.1 MT5 0 
M6 0.1 0.1 MT6 0 
M7 0.1 0.1 MT7 0 
M8 0.1 0.1 MT8 0 
M9 0.1 0.1 MT9 1 0 
Ml0 0.1 0.1 MT10 1 0 
Ml1 0.1 0.1 MTll 1 0 
M12 0.1 0.1 MT12 1 0 
M13 0.1 0.1 MT13 1 0 
M14 0.1 0.1 MT14 1 0 
MI5 0.1 0.1 MT15 1 0 

Effort multiplier in year Natural mortality multiplier in year 

HF97 0.07 K97 0.1 
HF98 0.07 K98 0.1 
HF99 0.07 K99 0.1 

Recruitment in year 

R98 98741 0.78 
R99 98741 0.78 

e:\acirn\wgnssk96\T -771 a.xis 
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Table 7.11.1 

Sole in the North Sea (Fishing Area IV) 

Yield per recruit: Summary table 

I _ I _" I _ I 
F I Rete~encel Gatcn 1nl Catch inl 

.. n"mh....... ... .. ; .. hf" .: .... f"n .. . ---_. 

0.0000 
0.1000 
0.2000 
0.3000 - .~~~ 

U.il+UUUI 

6:~6661 
0.7000 
0.8000 
0.9000 
1.0000 
1.1000 
1.2000 
1.3~~~1 
1.4UUU I 
1 'ionnn ------

1.6000 
1. 7000 
1.8000 
1.9000 
2.0000 

0.0000 
0.0537 
0.1074 
0.1611 - ~~.-

U • .:::: l't0l 

6:~~il 
0.3758 
0.4295 
0.4832 
0.5369 
0.5906 
0.6443 
~.~~8~1 
u.r~lrl 
n Anli.&. - ,--- -

0.8590 
0.9127 
0.9664 
1 .0201 
1.0738 

Notes: Run name 

.. _ ... __ .... 
0.000 
0.317 
0.463 
0.547 - ._-
U.OU'::::I 

6:~i61 
0.692 
0.710 
0.725 
0.737 
0.747 
0.756 
~.76~1 
u.rrul 
n 77< - - - --
0.782 
0.787 
0.791 
0.795 
0.799 

~- ..... -

0.000 
119.457 
152.484 
162.838 ... -_. 
10'. ('101 

i~~:g~1 
164.838 
164.027 
163.276 
162.608 
162.020 
161.504 
16!.05~1 
1bU. b4Y I 
1;:.n 'Q~ ----_.-
159.975 
159.690 
159.433 
159.201 
158.990 

Nunbers I Grams 

YLDWVN02 

Stock 
,,; ... "" .... _-
10.508 
7.338 
5.891 
5.052 -_. 
4.:»U4 1 

j:~j~1 
3.612 
3.437 
3.295 
3.178 
3.078 
2.992 
~·~!~I 
i!.·~~jl 
, 70. _ .. ~-
2.742 
2.695 
2.653 
2.613 
2.577 

Numbers 

Date and time 100CT97:13:16 

Stock 
... _ .. _--
4007.316 
2232.253 
1510.648 
1134.018 
--- -~-

'IU'I.'lS'::::l 

~~j:ig61 
591.251 
536.967 
495.000 
461.691 
434.651 
412.271 
~93.~~01 
j(( . jj4 1 
7,;A7,; .&.nA ---- ._-
351.215 
340.439 
330.830 
322.193 
314.378 

Grams 

Computation of ref. F: Simple mean, age 2 . 8 
F-O.l factor 0.1763 
F-max factor 0.4741 
F-O.1 reference F 0.0947 
F-max reference F 0.2545 
Recrui tment Single recruit 
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January I 
I I 

sp:stockl s~.stockl 
"....... h .... m .. .,..,. .... _ .. 

8.603 
5.435 
3.990 
3.153 . . _-
c..our I 
~:~~~I 
1. 720 
1.548 
1.408 
1.292 
1.194 
1.111 
! ·~~~I 
u.Yr~ I 
n 01A ...... -
0.868 
0.823 
0.782 
0.745 
0.711 

Numbers 

...... " ........ 

3824.305 
2049.526 
1328.205 
951.858 
--- ---ru.ru'l 

~~~:ji~1 
410.218 
356.214 
314.526 
281.496 
254.735 
232.632 
2!~.~6~1 
lYH.l.4YI 
1A.&. 'ioO!.. .- .. _.-
172.681 
162.180 
152.845 
144.482 
136.939 

Grams 

10:35 Friday. October 10, 1997 

Spawning time I 
I I 

sp:stockl s~.stocKI 
"'.,... I...' .... m"''''' .. , ...... 

8.603 
5.435 
3.990 
3.153 - ._-
c._ourl 

~:~~~I 
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1.408 
1.292 
1.194 
1.111 
!·~~~I 
u.yr'l 
n 01A _. ~ .-
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0.823 
0.782 
0.745 
0.711 

Numbers 

.. , ........... '" 

3824.305 
2049.526 
1328.205 
951.858 
--- ---re!(. ru~ I 
~~~:j~~1 
410.218 
356.214 
314.526 
281.496 
254.735 
232.632 
2!~.~681 
lYH. 249 1 
1A.&. '::;'0'-:' ._. --~-
172.681 
162.180 
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Figure 7.3.1 North Sea Sole, trends in effort and cpue in commercial fleets. 
Cpue in these fleets in recent year may be biased because of 
quota restrictions. 
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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 

Nor! 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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Figure 7.4.4 
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---------------- ---

Figure 7.4.5 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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Figure 7.7.1 

Fish Stock Sununary 
Sole in the North Sea (Fishing Area IV) 
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Figure 7.7.2 

I 

Sole North Sea (IV) 
Relative (%) contributions in weight of the yearclasses to landings in 1997 
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Figure 7.7.3 
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Figure 7.7.4 
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Figure 7.7.5 Sole,North Se(]. Sensitivity analysis of short term fllrecast. 
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Figure 7.7.6 Sole,North Sea. Probability profiles ·for short term forecast. 
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Figure 7.S.1. North ~;ea Sole. Medium tlum projections. Solid lines show 5, 2!i, 50, 75 and !~5 perl::entiles 
Ricker :stock-recruitrnent relationship 
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Figure 7.10.1 
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North Sea Sole. quality control plots. 
Comparison of the results of the present assessment 
with previous assessments. 
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Figure 7.11.1 
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Figure 7.12.2 
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8 SOLE IN DIVISION VIID 

8.1 Catch trends 

Landings data reported to ICES are shown in Table 8.1.1 together with the total landings estimat~d by the 
Working Group. The estimated iandings in 1996 were 400 t above the TAC of 4,660 t. The unaliocated landings 
are mainiy due to discrepancies in data reported to ICES compared with estimates available to the 'vVorking. The 
trend in total landings (Figure 8.1.1) has been relatively 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 quo 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. 

8.2 Natnral mortality, maturity, age compositions and mean weight at age 

As in previous assessments natural mortaiity was assumed constant Dv!;!:r agt:s and yt:ars at 0,1, and the tnaturity 
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 weight~ interpolated to 1st 
January. 

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 tleets and in the international age-composition. 

No discard data is available for this stock but tiist:aniing is ihought to be low. 

8.3 Catch, effort and research vessel data 

Catch a..l1d effort data was available for 3 cOID_TTIercial and 3 survey fleets and are ~hown in Tahle 8.3.1. Trends in 
commercial effort of the most important fleets have increased consistently since 1975 and reached a peak during 
1989-90. followed by a decline in the early 1990'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% increase. 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 8.4.1 a. The residuals on ages 112 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 despi'te revisions to the data1Jase. 
Examination of the catch data indicated that the number of two year aIds 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 English and French survey index showed no improvement 
over the-separate fleets and was not included 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 strong trends in some fleets and for some ages. This had a 
large influence on the analysis if different time windows were 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 fleets. Instead, a heavy time taper (tricubic over 10 years) was applied to the 
analysis to minimise the effect of the catchabiiity trends in earlier years. The effect of the tricubic weigh[ing 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 furtherdifficlllty with the data W3.";; the anomaly in the catch at age 2 in 1994 and 3 in 1995. Tn 
trial runs this caused a marked peak in F in the last year 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 run 

The input parameters for the final runs compared with those from last year are shown below: 

age range age as recruits year taper F shrinkage fleets 
1996WG 1-11+ <3" uniform over 10 0.3 6 fleets 

1997 WG 1-11 + <3 tricubic over 10 05 6 fleets 

The tuning results of the final XSA run using these parameters are given in Table 8.4.1 b, 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 available from English and French young fish surveys for 0- and l-gp, and the English beam 
trawl survey in V11d for ages I 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 Table; 8.5.2-3. 

The geometric mean recruit.-rnent for the year classes 1981-93 at age 1 was 22 IT'Jllion and the ariL.'1metic mean 
was 24 million. 

The 1996 year class 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 of28.1 million was used in the forecast. 

1995 year class at age 2 in 1997: The weighted survivors estimate ofthe 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. AlIhe 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-shrinka:ge. The population-shrinkage indicated a survivors estimate of23897 compared with 1037 from 
the F shrinkage estimate. Since there -was some additional infonnation from Ogp survey indices which were not 
included in XSA and because the F shrinkage had substantially reduced the influence of the surveys, RCT3 was 
used to estimate this year class. The two O-gp indices indicated the year class was above average whereas, it 
~nnp~1Irprl tn hp hpl.n:I1 in thp 1 ~n,1 'J an ;n.'li(>p-c .... h ... \l/PI<Tht",rl TnP.:>n fi. ........... 'Dr'T''l u,,,,,, ')1 Q7 ..,....;11; ..... ,... u~th AnOJ~ ..... f' -J:' .... ---~ .~ ~- ~-.~ T. U. ~ •• _ £ _ •• ~ _ bJ:' ••• ~. __ .................... o.n ........ ~u ............... nu ............ "--' .. .....,. ....... ..-, uuu ..... u n.~u ~v IV v. 

Lhe weighting coming from the VPA mea.n (Table 85.3) This Figure was accepted and used in the short-term 
forecast. 

1994 year class at age 3 in 1997: All available survey infonnation 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 XSA 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 I 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: 

Year class At age in 1997 RCT3 XSA 
1994 3 17371 
1995 2 21971 7644 
1996 1 28104 

8.6 Historical stock trends 

Trends in yield, fishing mortality, SSB and recruitment are shown in Table 8.6.1 and Figure 8.1.L Fishing 
mortality has been variable over the period with peaks in 1987 and 1989_ It has been 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 1991 to 1994 but has begun to decrease again with the high 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 
output adjusted for recruitment at ages 1 and 2. T'ne Givi recruitment uf 22 miiiiun was used fur age 1 in 1998 tu 
1999. The exploitation pattern was the mean for the period 1994-96, scaled to the 1996 FC'-') 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 
were the mean for the period 1994-96 and proportions of M and F before spawning were set to zero, The results 
of the status quo catch prediction are given in Table 8.7.2 and a detailed 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 slightly to 9900t at the start of 1998 and to stabilise at about the same level in 
1999. 

Input data for the sensitivity analysis of the catch predictions using the progranune INSENS are given in Table 
8.7.4 and the results shown in Figures 8.7.2. For yield, the prediction in 1998 is most sensitive to the variability 
in the estimate of the ievel of F (HF 98), and about equaiiy sensitive to the F in i997 (HF97), the catch weight of 
the 1994 yr class (VvTTri 3) and number of the 2 year aids in 1997 (N2), reflecting the uncertainties about the catch 
at age data. The SSB in 1999 is affected mainly by variability in estimate of F (HF98), stock weight at age 3 in 
1997 (WS3), natural mortality at age 3 (MT) and the numbers of the 1996 yr class (NI). Figure 8.72 also 
indicates the proportion of the variance contributed by each input. Errors in the estimate of the 1995 year class 
will have a lar-ge influence on the estimate of the yield in 1998 ad SSB in 19990 

Probability profiles of expected yield and SSB are given in Figure 8.7.3. There is a relatively high probability 
(65%) of theSSB falling below the lowest observed value of 7,800 t in 1999. 

The results of the predictions oflong and short term yield and SSB are given in Figure 8.7.lc and d. 

8.8 Medium term predictions 

iviedium term projections were made for yield, spawning slock biumass and recruitment fOf a period of iO years. 
Since there is a relatively short data series available and the points on a stock-recruit plot are scaUered,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 horizontalHne through the points but 
which gave an unrealistic 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. 

8.9 Long-term considerations 

Figure 8.9.1. shows the relationship between stock and recruitment and the caiculated biological, reference points. 
The current level of F is above Fmed calculated from (he shon time series availabie. 
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8.10 Comments on the assessment 

The instability of the XSA analysis caused by trends in catchability of the fleets .gives some concern. The fleets 
should be further investigated and ages or fleets removed where the strong trends are evident. 

The level of Fin 1996 shows a big increase on 1995 and although ulere is some confirmation of this from the 
increase in effort of the main fleets, it is also pa11:ly driven by problems in the catch at age data. The effect of this 
is to cause the exploitation pattern used for the predictions to be scaled to a higher level than might have 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 XSA and because the F shrinkage in XSA substantially reduced the influence of 
the surveys even though the catch at age I is very variable and poorly sampled. 

In last years assessment, the 1994 year class at age I 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 wiH have an impact on the sensitivity of the estimate of (he TAC in 1998 but a iarger affect 
on the estimate aftne SSB in 1999. 

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 quo F will average 3,600 t with a corresponding SSB 
of 7,200 t which is below the historical minimum. 

The estimates of various bioiogicai reference points are shown below: 

I F96 I FO.I I Fmax I Fmed 
0.256 0.361 

8.12 DefirJtion of safe biological !hrJts using reference points 

The short data series and small spread of values makes it impossible to derive a clearly defined SSS below which 
data indicate that recruitment is reduced. Consequently for this stock, Slim should be taken as the lowest observed 
SSB (=B",,) and it is not 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 minimum observed level (BHm, 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 
Blim• The Figure also gives estimates for diflerent levels of precautionary biomass and their associated levels of 
fishing mortaiity. The precautionary biomass (Bpa) associated with a 5% probability of faliing beiow Blim wouid 
be 10,440 t and would need a precautionary F (Fp,) of 0.44. Estimated reference points from the Beverton stock 
and recruit model are shown below: 

I F96 " (H', I 
Fpau.l " I ". I l> .. _l>. l> l> I l> 

I 
.L pa v.v..,. 

I ... pa D.l I ... lOSS I ...... um-...... IOss ...... pa 0.05 ...... paD.1 I ...... paO.2 

I 0.47 0.44 I 0.46 0.5 I 0.65 I 7800 10440 9500 I 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 estimate only of the level of Fp,. Nevertheless they 
indicate that the current level of F (=0.47) lies within the range of the 5-20 percentiles of Fp< 0.05 to 0.2 and thus 
there is a small probability that SSB will fall below BHm in the medium term. 
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Figure 8.12.2 gives the distribution of Floss in relation to the current estimate ofF and its uncertainty arising from 
the assessment. The estimated F,o," 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 points. 
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Table 8.1.1 Sole in Vlld Nominal landings (tonnes) 
as officially reported to ICES and used by the WG. 

Total Total used 
Year Belgium France UK (E&W) others reported U nallocated 1 byWG 

1974 159 469 309 3 940 -56 884 
1975 132 464 244 1 841 41 882 
1976 203 599 404 1206 99 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 1923 
1981 464 1513 160 2137 340 2477 
1982 525 1828 317 4 2674 516 3190 
1983 502 1120 419 2041 1417 3458 
1984 592 1309 505 2406 1169 3575 
1985 568 2545 520 3633 204 3837 
1986 858 1528 551 2937 1087 4024 
1987 1100 2086 655 3841 1133 4974 
1988 667 2057 578 3302 680 3982 
1989 646 1610 689 2945 1242 4187 
1990 996 1255 742 2993 1067 4060 
1991 904 2054 825 3783 599 4382 
1992 891 2187 706 10 3794 348 4142 
1993 917 1907 610 13 3447 1064 4511 
1994 940 2001 701 15 3657 984 4641 
1995 817 2248 669 9 3743 759 4502 
1996 899 2335 877 4111 914 5025 

. -. Includes landings corrected jar SOP discrepancies 
and unreported landings estimated by the WG 
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Table 8.2.1 Sole in Vlld Natural Mortality and proportion mature 

age M Maturity 
ogive 

1 0.1 0 
2 0.1 0 
3 0.1 1 
4 0.1 1 
5 0.1 1 
6 0.1 1 
7 0.1 1 
8 0.1 1 
9 0.1 1 

10 0.1 1 
11 0.1 1 
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T ....... l~ Q '1 '1 
A AU.U; u .......... 

Run tit le : Sole in VI Id (run: XSARICOl/XOl) 

At 6-0ct-97 14:24:09 

Table Catch nL.lTbers at age NUTbers'*'10*"'-3 
YEAR, 1982, 1983, 1984, 1985, 1986, 

AGE 
1 , 155, 0, 24, 49, 49, 
2, 2625, 852, 19n, 3693, 1264, 
3, 5256, 3452, 3157, 521" 5377, 
4. 1727. 3930, 2610, 1646, 3273, 
5, 570, 897. 1900, 1027, 925, ,", ~. ~" O. OJ~, r~~, rot', IOQU, 'TU, 

7, 549, 627, 457, 144, 1087. 
8. 240, 333, 317, 158. 156; 
9, 122, 108, 136, 156, 192, 

10, 83, 89, 99, 69, 216, 
+gp, 202, 193, 238, 128, 381, 

TOTALNUM. 12182. 11216, 11657, 14141, 13710, 
TONSLANC, ~10n ~/.'CD ,<= ~D~"7 I.n.,}. ... , ..... , ... ~ ... u, JJ. J, JUJ' , ~ ... ""~, 
SOPCOF ~, 97. 99. 99, 100. lOO, 

Table Catch nUTbers at age NLil'Ders'*'10**·3 
YEAR, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 

AGE - -, u. 1271, ... ,-- ., ., , .. " '. Y, », '0.>, .;JQ.;J, IUO, 0>, ,~, ~" ", 
2, 3284, 2227, 3704, 3092, 7381, 4082, 5225, 783, 2974, 2055, 
3, 3827, 7393, 3424, 6326, 3796, 8967, 6716, 6660, 4558, 7934, 
4, 3411. 1648, 4842, 12·57, 4316, 1886, 5735, 6152, 5003, 3081, 
5 , 2166, 1219, 1530, 1654, 585, 2065, 1057, 3514, 3090, 3381, 
6, 1064, . 910, 943, 329, 1003, 295, 645, 613, . 2052, 1896, 
7, 1110, 400, 651, 432, 256, 382, 171, 613, 394, 1332, 
8, 828, 268, 218, 293, 257, 140, 206, 112, 310, 288, 
9, 114, 280. 181, 138, 272, 184, 123, 154, 95, 351, 

10, 163, 84, 270, 139, 95, 98, 67, 94, 111, 2~' +gp, 469, 204, 329, 556, 395, 237, i45, 278, 247. .;Jl~. 

TOTALNUM j 16451. 14808. 16255. 15487. 18739. 18442. 20175. 19007. 19517, 20816, 
TONSLAND, 4974, 3982, 4187, 4060, 4382, 4142, 4511, 4643, 4583, 5025, 
SOPCOF X, lOO, 100, 100, 99, lOO, 100, 100, 100, lOO, lOO, 
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Table 8.2.3 

Run title: Sole in Vlld (run: XSARIC01!X01) 

At 6·00,·97 14:24:09 

Tabll!! 2 Catch :.:~f;hts at 'L._~ age \"'::11 

YEAR, 1982, 1983, 1984. 1985, 1986, 

AGE 
1, .1020, .0000, .1000, .0900, .1350, 
2, .1710, .1730, .1780, .1820, .1790, 
3, .2250, .2300, .2340, .2300, .2120, 
4, .3120, .3020, .3140, .2810, .3060, 
5, .3860, .4040, .3800, .3680, .3620 • 
6, .4280, .4360, .4360, ,~?~~, • 3850, 
7 J'2'I'\,. , ....... .4350, " ."J'J'U, '''~;I'U, .'+ I (U, .:1 IOU, 

8, .5090, .5240, .5380, .5430, ~5190. 
9, .5020, .5370, .5290, .5940, .5010, 

10, .4630, .5830, .5650, .5950, .5240, 
+gp. .6730, .6280, .7140, .8000, .6030, 

SOPCOFAC, .9713, .9910, .9884, .9980, 1.0044, 

Table 2 Catch weights at age (kg) 
YEAR, 1987, 1988, 1989, 1990, 1991 1992. 1993, 1994. 1995, 1996. 

AGE 
I, .0950, .1020, .1060, .1210, .1140, .1030, .0850, .0990, .1270, .1420, 
2, .1760, .1520, .1560, .1800, .1610, .1530, .1480, .1510, .1740, .1670, 
3, .2360, .2260, .1930, .2400, .2110, .2020, .1970, .1880, .1800, .1790, , -''''11:'''' .,,, .... .. ." ... .......... .,- ..2450, .'::~DU, ."~~U, .C.JUU, ", .I;...,JU. ."gU t _" .. u, .r:;.YIU, .CQIU, .':::'OIU, 

5, .3530, .3580, .2950, .3510, .3490, .2910, .3310, .2900, .2570, .2720, 
6, .4070, .4070, .3570, .3430, .3900, .3990, .3740, .3540, .3320, .3230, 
7, .4120, .4580, .3910, .4690, .4150,- .3860. .S2BO, .3800, .3560, .3600, 
B, .4790, '.5090, .4690, ".4630, .4260, .4550, .5400, .5050, .3800, .4030, 
9, .4630, .5510, .5160, .4890, .4330, .4450, .5050, .4920, .4800, .4360, 

10, .5380, .5590, .5380, .5190, .4nO, .4610, .7420, .4960, .4900, .4610, 
.;.gp, .6190, .6660, .7050, .5670, ~5590, .5580, .6470, .6150, .6420, .5850, 

SOPCOFAC, 1.0003, .9970, ;9974, .9949, 1.0004, 1.0006, 1.0009, .9997, 1.0001, 1.0000, 
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Table 8.2.4 , 
Run title : Sole In Vlld (run: XSAR I C02/X02) 

At 6-0ct-97 14:38: 11 

iable 3 Stock: weights at age (kgj 
YEAR, 1982, 1983, 1984, 1985, 1986 

AGE 
1 , _0590, _0700, _0670, .0650, _0700, 
2, _1140, _1350, :1310, _1290, _1360, 
3, _1670, _1970, _1920, _1920, _1980, , ...... '" .......... 

.C"7U, .C:J"tU, .2560~ " ."'.'V, .'::';;J;;JV, 
5, _2630, _3090, _3040, _3150, _3090, 
6, .3060, _3590, _3550, _3760, _3560, 
7, .3470, .4060, .4030, .4360. .4030. 
8, _3840, _4480, _4480, _4950, _4430, 
9, _4180, .4870, _4900, _5540, _4600, 

10, .4500, _5220, _5290, _6110, .5120, 
+gp, _5300, _6010, _6270, _7800, .5760, 

Table 3 Stock weights at age (kg) 
YEAR, i987, i988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 

AGE 
1, .0720, _0730, _0600, _0700, _0610, .0840, _0670, .0680, .0970, .1030, 
2, _1390, _1410, _1190, _1350, _1190, _1320, _0870, _1180, _1340, _1390, 
3, _2030, _2060, _1750, _1960, _1750, _1780, _1610, _1650, _1720, _1750, 
4, _2620, _2670, _2300, _2530, _2280, _2230, _2300, _2110, .2100, _2120, 
5, .:SiSO , .3240, .2830, .3050, .2780, .2670, .2930, .2540, .2480, .2480, 
6, . 3700 j ~3770 • .3350, .3530, .3260, ~non .3520, ,ol..n .2870, ,.,.n . __ ._, ._---, . __ ._, 
7, _4170, _4260, _3650, _3960, _3710, _3490, _4050, _3350, _3260, _3200, 
8, _4610, _4710, _4330, .4350, .4130, .3880, _454O, _3720, .3660, _3570, 
9, _5000, _5120, _4790, _4700, _4530, _4250, _4970, _4070, _4060, _3930, 

10, _5360, _5490, _5230, .5000., .4900, _4610, _5350, .4400, _4460, _4290, 
+gp, _6160, _6300, _6750, _5500, _5760, _546O, .6100, _5320, .5750, _5340, 
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----- --------------- - ---------------

Table 8.3.1 

Sole in the Eastern English Channel (Fishing Area Vlld) (run name: l(SAJUCQ4) 
106 
Ft. f25: BELGIAN Sf (HP CORRECfED EFFORT & ALL GEARS AGE COI4P) (Catch: Unknown) (Effort: Unknown) 
1982 1996 
1 1 0.00 1.00 
2 11 

23.9 148.7 980.9 128.0 93.4 155.9 112.6 38.8 
23.6 190.4 373.0 818.9 65.5 54.0 81.7 73.2 
28.0 603.8 347.2 311.2 436.0 53.7 38.5 104.9 
25.3 382.9 6i2. i 2i3.0 209. i 260.2 58.2 34.1 
23.4 215.0 1522.3 675,0 233,7 17Q,6 194.0 30.1 
27.1 843.6 451.0 739.3 724.4 344.5 232.4 152.7 
38.5 131.6 990.4 243.3 362.9 216.7 111.8 41.8 
35.7 47.5 512.6 543.6 748.0 276.6 225.0 53.1 
30.3 1011.4 1375.2 218.1 366.2 85.3 198.2 65.5 
24.3 320.2 1358.6 710.1 125.6 283.9 60.6 56.2 
22.0 499.3 1613.7 523.3 4n.7 36.9 67.9 28.2 
20.0 1654.5 1520.4 889.5 215.5 78.5 38.9 40.8 
25.2 196.9 1183.2 1598.5 912.9 201.0 160.0 39.5 
24.2 206.2 542.7 67; .3 590.9 409.4 100.6 40.3 
25.0 284.1 975.5 628.7 56Q.1 354.3 316.8 68.3 

fLT26: UK. >40fT.BEAH TRAWL(fLEET EffORT & ALL TRAWL AGE CaMPS DE'RAISED) 
1982 1996 
1 1 0.00 1.00 
2 11 

4.17 17.2 137.2 10.1 3.3 14.1 1.8 1.8 
2.66 is.5 38.4 ii8.o 2.0 2.8 6.9 4.4. 
2.88 42.6 34.8 26,1 30,1 2,6 1.1 0.7 
9.11 12.8 295.0 43.8 21.9 79.8 0.3 0.1 

12.92 38.4 185.4 128.7 35.9 36.9 50.5 1.5 
24.27 362.0 152.3 206.4 142.6 26.8 21.0 54.1 
18.98 145.2 402.6 81.8 94.4 61.4 13.4 17.6 
33.29 310.0 186.9 369.7 44.0 81.7 60.5 12.7 
33.39 199.8 662.3 97.2 146.7 29.1 34.2 34.7 
30.38 488.9 200.3 287.8 12.3 45.9 7.5 11.0 
37.10 332.3 684.6 105.6 215.2 15.0 26.1 8.2 
29.32 272.1 358.5 357.3 56.9 86.8 B.6 17.7 
28.13 61.6 393.4 213.0 164.1 41.4 68.8 6.3 
2B.60 229.9 136.3 291.6 140.5 124.3 24.4 51.3 
39.10 446.0 376.0 118.1 251.3 127.7 101.8 26.3 

fU28: UK BEAM TRAWL SURVEY (Catch: Unknown) (Effort: Unknown) 
1988 1996 
1 1 0.50 0.75 
1 0 

8.2 14.2 
2.6 15.4 

12.1 3.7 
8.9 22.8 
1.4 12.0 
0.5 17.5 
4.7 3.2 
3.5 10,6 

1 3.5 7.3 
fLT29: ENGLISH YFS 
1nac: .~< 
'7"''' .77 ... 

1 0.50 0.75 
1 
1 1.84 
1 1.67 
1 l.n 
1 2.66 

0.98 
3.37 
6.80 
2.22 
1.73 
3.94 
4.20 
1.60 

9.9 0.8 , .3 0.6 
3.4 1.7 0.6 0.2 
3.4 0.7 0.8 0.2 
2.2 , . .. , 0.3 0.5 

10.0 0.7 1.1 0.3 
8.4 7.0 0.8 1.0 
8.3 3.3 3.3 0.2 
1.5 2,3 1.2 1.1 
3.8 0.7 1.3 0.4 

(Catch: Unknown) (Effort: Unknown) 

FLT30: FRENCH YFS (Catch: Unknown) (Effort: Unknown) 
1987 1996 
1 1 0.500.75 
1 1 

1 0.04 
1 0.08 
1 0.08 
1 0.25 

0.21 
0.13 
0.02 
0.89 
0.80 
0.09 

1.9 
0.3 
0.6 
4.9 
3.1 
2.1 

25.6 
10.8 
8.7 

16.3 
19.0 
7.4 

14.8 
7.2 

50.5 

60.1 15.2 14.0 
23.5 20.2 27.0 
59.9 25.4 23.2 
48.0 31.0 16.9 
53.1 64.2 32.6 
25.3 86.5 56.0 
73.8 47.0 9.8 
36.4 12.7 4.7 
39.0 22.4 22.2 
21.0 19.8 22.2 
31.7 11.2 11.4 
37,8 '-'.3 8.7 
33.8 46.2 16.0 
25.4 14.2 9.3 
n.6 34.2 26.2 

(Catch: Unknown) (Effort: 

4.5 1 .1 
0.0 0.0 
0.4 Q,1 
0.0 0.1 
6.7 3.3 
0.6 4.8 
2.6 0.4 

42.6 2.5 
15.0 48.6 
4.1 2.7 
6.6 3.0 
5.0 5.5 
4.8 5. ?' 

13.1 2.6 
6.3 13.5 

-- ---------. 

Unknown) 

FlT32: F Inshore OT,Manche Est all flt age camp eff=alt lands/metier cpue (Cat~h: Unknown) (Effort: Unknown) 
i9B5 1996 
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Table 8.3.1 (Continned) 

1 1 0.00 1.00 

2 " 22B.87 98.6 95.6 35.4 20.6 34.4 2.5 3.6 2.3 1.1 0.2 
411.20 47.2 156.0 92.2 24.1 . 20.0 2B.B 6.0 6.3 5.6 4.0 
573.20 146.8 273.7 181.0 79.6 57.4 74.0 41.9 7.2 7.0 .2.7 
942.10 238.1 712.8 158.3 69.0 54.0 30.7 20.8 B.3 4.2 4.9 

1039.00 417.9 332.0 427.1 BB.7 57.4 32.3 17.1 14.B 17.0 3.6 
909.10 i38.9 244.4 64 .. ' n.3 ;4.3 11 .9 lLO 6.6 0.8 7. i 
967.00 548.3 151.8 194.9 39.5 44.1 15.4 13.~ 15.8 5.2 5.3 
505.22 270.6 510.5 ·95.1 61.1 19.1 18.1 6.B 6.5 5.5 6.5 
544.60 260.4 371.7 325.4 5B.3 19.6 B.9 B.4 5.3 3.2 1.3 
643.00 27.6 315.1 310.5 164.3 22.2 16.3 4.4 5.4 3.0 1.7 
621.90 119.6 197.B 17B.4 107.5 63.9 10.1 3.4 2.0 2.7 1.5 
676.30 31.4 300.0 104.1 92.9 54.4 33.8 5.9 4.B 2.7 1.6 
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Table B.3.:! Sole in Vllld 
Catch per unit effort, Effort datl 

Belgium vassals irlsh UK ve"sel" >~Fral1ca Belgium ve!~sels < 1 UKvassel'~: France 
Year HP corr Beam trawl YE~ar ! Beam trawl 

(kg/l0hr) K FIX TRAM (kglhr) Offshore traw Inshore trawl ('000 hr) K FIX TRAM Beamltrawl Offshore traw Inshore trawl 
(USA) (kg/da GRT corl" (kglh'kw' 1 0-4:kglh'kw'l Q-4) HP corr (da!IS at sea) ('000 hr) I (h'kw'10-4) (h'kw'1C1-4) 

~Ia.sas (s7dcpu.xls) I efftr&ga.sas (s7dcpu.xls) 

1972 15.2 

1973 12.1 

1974 11.6 

1975 24.1 11.5 19'75 5.0 

1976 27.3 10.5 19'76 6.6 

1977 30.0 11.0 19177 6.9 

1978 26.3 9.1 19'78 8.2 

1979 37.4 8.3 19'79 7.3 

1980 23.3 15.2 19'80 12.8 2.7" 

1981 24.5 13.7 1981 19.0 2.::: , .... 
1982 23.6 11.2 19'82 23.9 4.2: , .... ," 1983 22.4 21.4 :25.15 19'83 23.6 2.7' 11116.7 

1984 21.6 13.3 :~2.Ei 19'84 28.0 2.9' 21101.3 

1985 22.9 34.1 12.8 :37.9' 345.3 1985 25.3 6HI0 9.1 6i'71.5 228.8 
1986 33.5 38.9 10.9 :~3.::: 290.0 1986 23.5 58!:3 12.B 8067.3 411.2 
1987 36.6 31.5 11.0 :28.6 478.5 1987 27.1 7215 24.:3 6036.7 573.2 

1988 15.9 33.8 11.3 '15.4- 362.8 1988 38.5 69~13 19.0 6065.9 942.1 
1989 16.8 28.2 10.6 '16.50 332.0 1989 35.7 837"8 33.:3 5fi15.4 1039.0 

1990 25.9 20.2 11.9 '12.5 173.2 1990 30.3 '1:j,540 33.4 7485.7 909.1 
1991 22.6 31.8 8.1 '16.4 250.5 1991 24.3 '121'69 30.4 9ci40.3 967.0 

1992 29.1 30.2 8.0 '12.50 444.4 1992 22.0 84916 37:1 92~61..4 505.2 

1993 34.8 18.8 8.4 ~~1.0 544.6 1993 20.0 9043 29.:3 86179.5 544.6 

1994 27.9 21.1 9.2 '13.1 314.0 1994 25.2 "107,37 28:1 93l5.f;4 643.04 

1995 24.7 21.7 9.0 '16.7' 262.7 1995 24.2 '106:35 28.1> 92,99.4 621.9 

1996 31.1 10.3 1996 25.0 8St:3 39:1 12478.8 676.3 

e:\acfm\wgnssk98\T-832.xls 
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Table 8.3.3 Sole in VIId. English beam trawl survey numbers per hr raised to Srn beam trawl equivalent 
(mean no/rectangle, averaged across rectangles), 

Age I 2 3 4 5 6 7 8 9 10+ 1+ 3+ 
1988 8.2 14.2 9.9 0.8 1.3 0.6 0.1 0.1 0.2 0.2 35.7 13.2 
1989 2.6 15.4 3.4 1.7 0.6 0.2 0.2 0.0 0.0 0.7 25.1 6.8 
1990 12.1 3.7 3.4 0.7 0.8 0.2 0.1 0.2 0.0 0.0 21.4 5.4 
1991 8.9 22.8 2.2 2.3 0.3 0.5 0.1 0.2 0.1 0.1 37.6 5.8 
1992 1.4 12.0 10.0 0.7 1.1 0.3 0.5 0.1 0.2 0.6 27.1 13.7 
1993 0.5 17.5 8.4 7.0 0.8 LO 0.3 0.2 0.0 0.4 36.1 18.2 
1994 4.8 3.2 8.3 3.3 3.3 0.2 0.6 0.1 0.3 0.3 24.4 16.5 
1995 3.5 10.6 1.5 2.3 1.2 1.5 0.2 0.3 0.2 0.3 21.5 7.4 
1996 3.5 7.3 3.8 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 0.9 0.0 0.7 33.5 7.2 

mean 6.4 11.4 5.4 2.1 1.1 0.6 0.3 0.2 0.2 0.4 28,2 10.3 

e:\acfm\wgnssk98\T -833.)(1$ 
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------------------------

Table 8.4.1 

Title: Sole in Vlld (run: SEPRICC2/SC2) 

At 7-0<t-97 18:16:48 

Separable analysis 
from 1982 to 1996 on ages 1 to 14 
with Terminal f of .500 on age 4 and Terminal S of .500 

InitiaL sum of squared residuats was 
final sum of squared residuals is 

Matrix of ResiduaLs 

:171. 757 and 
86.169 after 67 iterations 

Years. 1982/83; 1983/84, 1984/85, 1985/86, 
Ages 

1/ , , no. -,. 07. -, C/.1 - nn. . , ' ...... 01. ........... , ... . .J~., ...... , . 
2/ 3, .453, -.430, - _537, .704, 
31 4, -.095, .047, -.045, .453, 
4/ 5, .075, .303, .038, .376, 
5/ 6, - .941, - .335, -.984, -.042, 
6/ 7, -.451, .146, .834, .422, 
7i a, -.033, .314, .214, -.236, 

__ B/ 9, . 634, .892 • .235, n,n .-, -, 
9{10, - .183, -.247, -.134, -.447, 

10{11, .035, .269, .628, -.603, 
11/12, .147, - .120, - .100, -.559, 
12113, .930, .136, .386, .520, 
13/14, -.644, -1.135, -.497, -1.251, 

TOT -.003, - .004, -.006, -.007, 
WTS .001, .001, .001, .001, 

Vears, 1986/87,1987/88,1988/89,1989/90, 1990/91, 1991/92,1992/93,1993/94,1994/95,1995/96, 

1/ 2, -1.064, -2.985, -.728, - .176, 1.000, .218, ~1.320, .738, -1_599, 1.962, 
2t 3, ~. ii6, -.424, .31'1, .091, .47.1, .289, .021, .658, -.959, - .021, 
31 4, .302, .029, n7< "., - ,.n no< - ,<' - ,n, - n'7 , .. ._'-, '-.~-, . '--, '-"-, . '--, . '''''-, . "" " , .--~, 

4/ 5, .073, .012, -.469, .327, .024, - .137, -.218, .110, .193, .046, 
51 6, - .562, -.237, - _374, .705, ·,328, - .287, .256, .054, -.065, .046, 
6/ 7, -.552, .102, -.084, .168, -.360, .205, -.167, -.253, .032, .188, 
7/ 8, .034, .519, .159, .159, '.120, -.192, -_138, .074, .229, .034, 
8/ 9, .434, .560, .309, .188, -.195, -.087, •. 254, .307, .078, -.042, 
9{10, -.043, -.564, ~.379, - .343, .• 233, .260, _290, -.045, - .091, •• 411, 

10/'!1, .697, .406, .523, - .332, - .002, -.572, . '99, -.016, .414, •. 032, 
11/12, .295, -.476, .156, -1.281, •• 073, .317, .732, -.105, - .334, -.619, 
12113, -.735, - .548, .235, - .862, 1.440, .688, .254, -.596, - .288, -_072, 
.-z ,.,. - 1:/. 'Z , n« "lI/ .• . .,. 70' ~ " , 0<. - .,n 07< 0.7 
I~/ I"', .J"'~, I.UUJ, ....... 'I • u ..... , .,,, ... , 0,""", ., , .. , .uru, .-,.....IU, .U"~, 

TOT -.007, -.007, -.ooa, -.OOS, '.008, -.007, -.005, -.004, - .002, '.001, 
WTS .001, .001, .001, .001, .001, 1.000, 1.000, 1.000, 1.000, 1_000, 

Fishing Mortatities CF) 

, 1982, 1983, 1984, 1985, 1986, 
F·values, .3889, .3799, .4437, .3171 , .4486, 

, 1987, 1988, 1989, 1990, 199', 1992, 1993, 1994, 1995, 1996, 
F-velues, _6416, .4857, .5589, .54~4, .5206, _4129, .3~O6, .3666, .3858, _5000, 

Selectlon-at-age (5) 

, 1, 2, 3, 4, 
S-values, .0156, .3080, _9031, 1.0000, 

, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 
S·values, .9175, .7177, .6464, .5397, .6500, .5649, .5537, .5283, .5187, .5000, 
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TOT, WTS, 

•• 011, .111, 
-.012, .424, 
- nno , nnn . __ . , ........ , 
- .006, .926, 

.000, .467, 

.005, .566, 

.008, .983, 

.006, .626, 

.001, .831, 
- .006, .501, 
- .011, .418, 
-.012, .309, 
~ 

MO '77 .UIU, 0,"1~, 

-11-217, 



Table 8.4.1 (Continued) 

Lowestoft VPA Version 3.1 

1l-0ct-97 22:22:52 

Extended Survivors Analysis 

Sole in VIId (run: XSARIC04/X04) 

CPUE data from fi le /users/fish/ifad/ifapwork/wgnssk/soL_eche/FlEET ,)(04 

Catch data for 15 years. 1982 to 1996. Ages 1 to 11. 

Fleet, 

FLT25: BELGIAN BT (H, 
FLT26: UK. >40FT.BEA, 
FLT28: UK BEAM TRAWL, 
FLT29~ ENGLISH YFS <. 
FLT30: FRENCH YFS (C, 
FLT32: F Inshore OT" 

Time series weignts : 

First; Last~ 
year-, year, 
1982, 1996, 
1982, 1996, 
1988, 1996, 
1985, 19%. 
1987, 1996, 
1985, 1996, 

Tapered time weighting applied 
Power: 3 over 10 years 

Catchability analysis: 

First, 
age 
2, 
2, 

" 1 
1 , 
2, 

last, 
age 
10, 
10, 
6, 
1 

" 10, 

Alpha, 

.000, 

.000, 

.SOD, 

.500, 

.500, 

.000, 

Beta 

1.000 
1.000 

.750 

.750 

.750 
1.000 

Catchability dependent on stock size for ages < 3 

Regression type = C 
Minimum of 5 points used for regression 
SurvivQr estimates shrunK to the po~~l~tion mean f~r ages < 3 

C~tCh3bflfty indepsnesnt of age for ages ~= 7 

Terminal population estimation: 

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

S.E. of the mean to which the estimates are shrunk = .500 

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

Prior weignting not applied 

Tuning had not converged af'ter 100 iterations 

Total absolute residual between iterations 
99 and 100 = .00038 

Final year F values 
Age , 1, 
Iteration 99, .0014, 
Iteration ~*, .0014, 

2, 
. Hl65 , 
.1066, 

3, 
.5397, 
.5397, 

4, 
.7277, 
.72n, 

5, 
.5535, 
.5535, 

6, 
.4394, 
.4393, 

7, 
.2973. 
.2973. 

Regression weights 
n,n .,. 'Ri. .. , <7n .on Q>1 .976, .997. • ....... "'1 ....... .......... , ." ... _, .-."', ...... _, _. _ .. 

F-;shing mortalities 
Age, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 

1 , .001, .004. .010, .028, .011 . .003, .006, .001, .030, 
2, . 151, .248 . .168, .237, .200, .140, .195, .062, .132, 
3, .513, .519, .651 I .423, .450, .354, .321, .362, .526, , CLI. ••• ~70 f.~~ • n< u • .<7 .A' .451, ", ... ~, '''''''''' . ..... "", .-..,~, .......... , ._ ..... . __ . , 

'~-"r 

5, .488, .354, .656, .456, • 363, .428 . .331, .343, .422, 
6, .564, .345, .452, .249, .489, .280, .204, .289, .306, 
7, .635, .378, .394, .342, .279, .309, .232, .271, .272, 
8, .430, .270, .324, .275, .312, .216, .243, .209, .191, 
9, .2S0, .224, .263, .311, .392, .341, .266, .257, .246, 

10, .477, .306, .312, .295, .325, .212, .179~ .298, .266, 
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8, 
. 2910, 
.2910, 

1.000 

1996 

.001 

.107 

.540 

.728 

.553 

.439 

.297 

.291 

.305 

.453 

9, 
.3054 • 
.3054, 

10 
.4529 
.4528 



Table 8.4.1 (Continued) 

XSA populatl0n numbers (Thousands) 

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

1987 1.18E+04, 2.47E+04, 1.00E+04, 8.34E+03, 5.90E+03, 2.60E+03, 2.48E+03, 2.49E+03, 4.90E+02, 4.52E+02, 
1988 2. 80E+04, 1 .07E+04, 1.92E+04, 5 • 43E+03 , 4. 29E+03, 3.28E+03, 1.34E+03, 1. 1 9E+03, 1 .47E+03, 3.35E+02, 
1989 i.72E+04, 2.S2E+04, 7.53E+03, 1.03E+04, 3.34e+03, 2.73E+03, 2.1DE+03, 8. 29E+OZ, 8.23E+02, 1.06E+03, 
1990 4.ME+04, 1. 54E+04, 1. 93E+04 , 3.55E+03, 4. 75E+03 , L57E+03, 1. 57E+O::S, 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, 1.01E+03, B.B1E+02, 3.60E+02, 
1992 3.43E+04, 3.27E+04, 3.16E+04, 6.35E+03, 6. 24E+03 , L27E+03, 1.51E+03, 7.58E+OZ, 6.69E+02, 5.38E+02, 
1993 1.53E+04, 3.09E+04, 2.57E+04, 2.01E+04, 3.95E+03, 3.6BE+03, B.6BE+02, 1.00E+03, 5.53E+02, 4.30E+02, 
1994 2.79E+04, 1.3BE+04, 2.30E+04, 1.69E+04, 1. 27E+04, 2.57E+03, 2.72E+03, 6.23E+02, 7.13E+02, 3.B3E+02, 
1995 2.43E+04, 2.52E+04, 1.17E+04, 1.45E+04, 9.44E+03, B.1BE+03, 1. 74E+03, 1. 88E+03, 4.57E+02, 4.99E+02, 
1996 B.46E+03, 2.14E+04, 2.00E+04, 6.27E+03, B.36E+03, 5~61E+03, 5.45E+03, 1.20E+03, 1.40E+03, 3.23E+02, 

Estimated population abundance at 1st Jan 1997 

nnc+QO, 7.64E+03, 1.74E+04, 1.05E+04, 2.74E+03, 

Taper weighted geometric mean of the VPA populations: 

J. ':u;a: ... n-z .... .., ...... ' ....... "Z ~'7!:..Ln~ ...... , .... .,.J. "z ..:..u::..Ln"Z .... ..,.., .... ".1 • 8.11E+02, Cl 1I:J::J:..Ln., 
T .......... ·V .... 

2.23E+04, 2.39E+04, 1.B5E+04, 1.03E+04, 6.11E+03, 3. 28E+03, 1. 88E+03, 1.04E+03, 7.21E+02, 4.43E+02, 

standard error of the weighted Log(VPA populations) 

.5782, • 4011, .4385, .5851, .60B9, .6487 • .6274, .3792, .4013, .2923, 
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Table 8.4.1 (Continued) 

Log catchability residuals. 

Fleet FLT25: BELGIAN BT (H 

Age 1982, 1983, 1964, 1985, 1986 
No data for this fleet at this age 

2 99.99, 99.99, 99.99, 99.99, 99.99 
3 99.99, 99.99, 99.99, 99.99, 99.99 
4 99.99, 99.99, 99.99, 99.99, 99.99 
5 99.99, 99.99, 99.99, 99.99, 99.99 
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, 99.99, 99.99, 99.99, 99.99 
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, 1990. 1991, 
1 No data for this fleet at this age 
2 .79, 0.75, -2.69, 1.39, -.68, 
3 - .32, - .53, -.12, - .01. .n, 
4 " . 00 - ., - ,n . ne ....... , .... ', .... .1, • JU. .U.I, 

5 . 49. -.30, .89. -.11, - .14 • 
6 .95, -.20, .35, - .. 20, .78, 
7 .52, - .06, .27, .57, .. 07, 
8 .00, - .98, - .28, - .36, - .04, 
9 -.24, - .64, - .68, .. 01, -.85, 

10 1.16, .42, -1.96, -.62, -.04, 

1992, 1993, 1994, 1995, 

.16, 1.66, - .19, -.66, 
0.06, .17, - .19, -.17. 

,~ . OL " . ,~ -.. ' . ."' .... • Jr:., . J, • 
.20, -.09, -.04, '.10, 

-.49, '.74, .37, -.03, 
- .16, - _ 10, -.04, - .02, 
-.39, - .19, .01, -1.04, 
-.09, .34, -.26, - .07, 
-.97, - .66, .69, .. 73, 

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

1996 

- .19 
- .15 

en .. " 
-.01 

.23 
-.03 
-.06 
-.08 

.64 

Age t 

Mean Log q, 
S.ECLog q), 

3, 
-5.7870, 

'7 ......... . 
•• 11;;'1;.1;., 

4, 
-5.6305, 

5, 
'5.6040, 

6, 
-5.9543, 

7, 
-5.8400, 

8, 
"5.8400, 

,. ..... 4 
..... ..,. .... 1, 

Regression statistics 

Ages witn q dependent on year class 

.. , 4" .'''10, 

strength 

",4 ..... 
.:J lUI , • c.u .... c , ·;J~"t 

Age, Slope , t-vatue , Intercept, RSquare, NO rts, Reg s.e. Mean Log q 

2, 1.10, .. 075, 6.99, .12, 10, 1.23, -7.27, 

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

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

3, 1.22, -.523. 4.90, .57, 10, .42, -5.79, 
4, 1 .1S, - .470~ 5.ClO, .63, 10, _50, -5.63, 
5, 1.03, - .167, 5.50, .86, 10, .28, -5.60, 
6, .89, .314, 6.18, .67, 10, .50, -5.95, 
7, .98, .131, 5.87, .91, 10, .22, -5.84, 
8, 3.71, '2.040, 4.02, .12, 10, 1.16, -6.16, 
9. 1.50, -.825. 5.71 .39, 10, .56, -6.00, 

10, -.70, '3.693, 6.09. .52, 10, .31, -6.10, 
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9, 
-5.8400, 

, ........ 
. 'tu, I f 

10 
-5.8400, .. .... ... 

.0 .... 07 • 



Table 8.4.1 (Continued) 

Fleet FlT26: UK. >40FT .BEA 

Age 1982, 1983, 1984, 1985. 1986 
1 No data for this fleet at this age 
2 ""''''', ..,..,.Y'T, "Y . .,." 99.99, 99.99 
3 99.99, 99.99, 99.99, 99.99, 99.99 
4 99.99, 99.99, 99.99, 99.99, 99.99 
5 99.99, 99.99, 99.99, 99.99, 99.99 
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, 99.99, 99.99, 99.99, 99.99 
n nn nl'l nn nn nn nn nn nn 99.99 7 77.77, 7.,.77, 77,77, 77.y." 

10 99.99. 99.99. 99.99, 99.99, 99.99 

Age 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 
1 No data for this fleet at this age 
2 .49, .85, .11, .28, .02, - .19, -.09, -.46, - .02, 
3 .15. .72, .38, .60, .07, .00, .• 22. • 05 • -.28 • 
4 .56, .23, .67, .30, • 33, -.34, -.05, -.30, .14, 
5 " 

,. . .. 
·;J~r - loU'4-, .:J:J, - . i6, -.22, -.06, ,11C;, • / I, .c.~, 

6 - .18, .56, .52, -.06, .05, - .60, .29, - .01 , - ,07, 
7 - .18, .12, .62, .32,' -.79, - .04, - .39, .61, .00, 
8 .67, .46, -.04, .50; -.29, - .55, .19, -.34, .63, 
9 -1.02, .61, -.22, .00, .27, .48, - .07, .40, .10, 

10 -2.10, - .17, .. 92, .48, -.24, - .42, - .26, -.08,' .62, 

M~an loy catcnabi t ity and standard error of ages wi th catchabi l i ty 
independent of year class strength and constant w.r.t. time 

1996 

.41 
- . 11 
- .11 
.39 
.08 

- .01 
.14 
.65 
.10 

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

3, 
-7.2317, 

.2801, 

4, 
-7.1377, 

.2988, 

5, 
'7.2543, 

.5133, 

6, 
-7.2705, 

.3080, 

7, 
-7.4394. 

.4512, 

8, 
-7.4394. 

.4394, 

R.egression statistics 

Ages ,,: ... L. - ~----..I-- .. on year _._-- strEngth "'1.1, "t U""~''''''''''''' r..~c:I::01> 

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

2, .78, .567, 8.40, .61, 10, .36, -7.93, 

Ages with q ; ndependent of year class strengtl1 and constant w.r.t. time. 

Age, Slope , t'value , Intercept, RSquare~ No Pts, Reg s.e, Mean Q 

3, I.U:;r, -.... , , 7.11, .69, iQ, .33, '7.23, 
4, 1.05, -.187, 7.04, _78, 10, .35, -7.14, 
5, .73, 1.013, 7.65, .77, 10, .37, -7.25, 
6, .83, 1.004, 7.41, .89, 10, .25, -7.27, 
7, .73, 1.206, 7.47, .83, 10, .32, -7.44, 
8, .50, 3.929, 7.17, .93, 10, .11, -7.40, 
9, .65, 2.072, 6.97, .89, 10, ,.15, -7.18, 

,n '" 
, n« < ., ., ,n ,. _7 ozn ,", ... ~, ' .............. , ......... , ..... ' , ,", ...... , •• JT, 
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9, 
-7.4394, 

.4132, 

10 
-7.4394. 

.4550, 



Table 8.4.1 (Continued) 

Fleet FLT28: UK BEAM TRAWL 

Age 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 
1 99.99, 1.20, .07, 1.22, 1.06, '1.50, ~2. 15, .41, .16, 
2 99.99, 1.11 r .27, - .. 10, .00, -.16, .15, - .14, .02, 
3 99.99, .81, .76, . .33, . _ 18, .22, " .- . .. ---, '-~I '--, 
4 99.99, - .23, .06, • , 1 , .16, - .52, .62, .11, -.11 r 

5 99.99, .50, .17, -.02 1 - .21, .01, .OB, .34, -.33, 
6 99.99, .32, -.53, - . 10 r .41, .53, .63, -.57, - .01, 
7 No data for this fleet at this age 
B No data for this fleet at this age 
9 No data for this fleet at this age 

10 No data for this fleet at this age 

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 
Mean log q, -7.9916, -8.2931, -8.3194, -8.6482, 
S.E(Log ql, .4103, .3682, .2352, .5228, 

R~gression statistics 

Ages with q dependent on year cLass strength 

Age, Slope , t 4value , Intercept, RSquare, No PUr Reg s.e, Mean Log q 

1, 1.41, 4.371, 8.37, .16, 9, 1.48, ~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, Slope , t 4 value , Intercept, RSquare, No Pts, Reg s.e, Mean Q 

3, .74, .842, 8.47, & 71, 9, .31, 47.99, 

" .72, 1.685, 8.56, .89, 9, .23, -8.29, 
5, .92, .448, 8.35, .89, 9, .24, '8.32, 
6, 1.30, '.619, 8.81, .50, 9, .72, '8.65, 
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1. 19 
-.05 
· .18 
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• .56 



Table 8.4.1 (Continued) 

Fleet FLT29: ENGLISH YFS ( 

Age 1982, 1983, 1984, 1985, 1986 
1 99.99, 99.99, 99.99, 99.99, 99.99 
2 Ne data fer th is fleet at this age 
3 No data for this fleet at this age 
4 No data for this fleet at this .ge 
5 No data for this fleet at this .ge 
6 No data for this fleet .t this .ge 
7 No data for this fleet .t this .ge 
8 No data for this fleet .t this .ge 
9 No data fQ!" this fleet at this age 

10 No data for this fleet .t this .ge 

Age 1987, 1988, 1989, 1990, 1991, 1992; 1993, 1994, 1995, 1996 
1 ·.08, ·.29, -1.28, -.47, .84, -.76, - .32, .29, .55, .15 
2 No data for this fleet at this age 
3 No data for this fleet at this age 
4 No data for this fleet .t this age 
S No data for this fleet st this .age 
6 No data for this fleet at this age 
7 No dats for this fleet at this age 
8 No data for this fleet at this age 
9 No data for this fleet at this age 

la No data for this fleet at this age 

Regressiun statistics 

Ages with q dependent 'on year class strength 

Age, Slope r t-vaiue , rntercept, RSquare, No Pts, Reg s.e, Mean log q 

1, 1.48, -.931, 8.40, .46, la, .69, -8.93, 

Fleet FLT30: FRENCH YFS (C 

Age 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996 
I -.67, -.93, - .44, - .48, -.36, -.71 , ·1.53, 1.16, 1.22, .37 
2 No data for this fleet at this age 
3 No data for this fleet at this age 
4 No data for this fleet at this age 
5 No data for this fleet at this age 
6 No data fOi this fleet at this age 
7 No data for this fleet at this age 
8 No data for this fleet at this age 
9 NO data for tillS fleet at this age 

la No data for this fleet at this age 

Regression statistics 

Ages with q dependent on year class strength 

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

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, 

Age 1982, 1983, 1984, 1985, 1986 
1 No data for this fleet et this ege 
2 99.99, 99.99, 99.99, 99."99', 99.99 
3 99.99, 99.99, 99.99, 99,99, 99.99 
4 99.99, 99.99, 99.99, 99.99, 99.99 
5 99.99, 99.99, 99.99, 99.99, 99.99 
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, 99.99, 99.99, 99.99, 99.99 
9 99.;9, 99.99, 99.99, 99.99, 99.99 

10 99.99, 99.99, 99.99, 99,99, 99.99 

Age 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 
1 No data for this fleet at this age 
2 .12, .97, .30, .38, -.07, .16, .18, •. 10, -.03, 
3 .74, .55, .68, ,.53, -.50. .27, .06, -.14, .18, 
4 .45, .17, .55, -.24, -.34, .12, .11, .13, •. 25, 
5 .20, -. is, .36, -. ia, e. 01 • - .02, .27, .• 03, - .08, 
6 , .08, ,1a, .38, • _4.') ,22, ,69. - ,46 .. -.10, • , 16, 
7 1.57, .70, .21, ':39: .12, .64, .37, -.31, - .31, 
8 .91, .37, .47, ,.30, .09, .31, .17, -.18, -1.51, 
9 .70, -.77, .30, .07, .43, .44, .32, -.09, 0.61, 

10 .85, .06, .21, .04, .18, .43, .03, -,03, - .38, 

Mean log catcnabll1ty and standard error of ages wit" catchability 
;ndependent of year class strength and constant w ••. t. time 

1996 

'.50 
-.01 

.09 
-. i3 

.03 
-.32 
-.55 
- .91 

.05 

Age , 
Mean \..091 q~ 
S.E(Log q), 

3, 
·10.3999, 

.3349, 

4, 
-10.3159, 

.2419, 

5, 
-10.srn, 

.1650, 

6, 
-10.9245, 

.3906, 

7, 
-11.0905, 

.42:48, 

8, 
'11.0905, 

.7363, 

Regression statistics 

Ages with q dependent on year class strength 

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

2, .44, 1.480, 10.78, .62, la, .35, -11.66, 

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

Age, Slope , t'value , Intercept~ RSquare. No Pts, Reg s.e. Mean Q 

3, LOO, .OH, iO.ltO, .63, iD, .37, ~iO.4a, 

4, • 96, .117 • '0.29, .66, 10, .26, '10.32, 
5, 1.13, -1.008, 10.83, .93, 10, .19, '10.58, 
6, 1.37, -1.028, 11.96, .65, 10, .53, -10.92, 
7, 1.66. -1.497, 13".42, .55, la, .63, ·11.09, 
8, -3.07, -2.319, -6,62, .07, la, 1.53, '11.36, 
9, 2.08, - .839, 16.17, .12, 1O, 1.19, '11.19, 

.n n, ,<c .n u .. • n ,. ... n • .u, ''''''''t . ~I", ........... .UI, 'U, .~U, - I 1 .... ,." 
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9, 
'11.0905, 

.5647, 

la 
-11.0905, 

.2596, 
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Table 8.4.1 (Continued) 

TerminaL year survivor and F summaries 

Age Catchability dependent on age and year class strength 

Year cLass = 1995 

F~eet. Estimated. Int, Ext. Var, N, Scated, Estimated 
Survivors, s.e, s.e r Ratio, Yeights, F 

FLT25: BELGiAN BT (H, Lr .000, .000, .00, 0, .000, .000 
FLT26: UK. >40FT .BEA, 1., .000, .000, .00, 0, .000, .000 
FLT2B: UK BEAM TRA~L, 25173. , 1.59B, .000, .00, 1, .031, .000 
FLT29: ENGLISH YFS <. 8882. , .796, .000, .00, 1, .123, .001 
FLT30: FRENCH YFS (C, 11025. , 1.284, .000, .00, 1, .047, .001 
FLT32: F Inshore OT" 1., .000, .000, .00, 0, .000, .000 

p shrinkage mean ~"'I'Dn., '" ""'UlI",, ...... " " ,'+00, .YUU 

F shrinkage mean 1032. , .50", I .313, .010 

Weighted prediction 

Survivors, Int, Ext, N, Var, 
<!It end of year, s.e, ::O.e, D,,~'; .... , """'''', 7644., .28, .72, 5, 2.572, .001 

Age 2 Catcnability dependent on age and year class strength 

TeaF class = ~nnJ_ 177" 

Fleet, Est imated, Int, Ext, Var, N, Scaled, Estimated 
, Survivors, s.e, s.e, Ratio, , Weights, F 

FLT25: BELGIAN BT (H, 14300. , 1.327, .000, .00, 1, .015, .12B 
FLT26: UK. >40FT .BEA, 26219. , .393, .000, .00, 1 , .1n, .072 
FLT2B: UK BEAM TRA~L, 16601., .295, .038, .13, 2, .313, .111 
FLT29: ENGLISH YFS C. 30147., .n6, .000, .00, 1, .044, .063 
FLT30: FRENCH YFS (C, 5B801 " 1.3n, .000," .00, 1, .014, .033 
FLT32: F Inshore OT" 10550. , .417, .000, .00, 1 , .157, .170 

P sh r ; nk.age mean 18469., .44" " .158, .101 

F sh r i nlc.age mean 13780. , .50", , .121, .133 

~eignted prediction 

Survivors, I fit, 1:: ... 1., ", 
u __ 

F .CI. , 
at; end of year: s.e, s.e, Ratio, 

17371., .17, .12, 9, .70B, .107 

Age 3 Catchabi l i ty constant w.r.t. time and dependent on age 

Year class = 1993 

Fleet, Estimated, int, ':;; ... 1., ,,-- .. Scalad, Estirr.eted .CI. , ", 
Survivors; s.e: s.e. Ratio, , Weights, F 

FLT25; BELGIAW BT (H, 8832., .336, .117, .35, 2, .13B, .61B 
FLT26: UK. >40FT.BEA, 9786., .237, .041, .17, 2, .267, .572 
FLT2B: UK BEAM TRA~L, 10167. , .246, .082; .33, 3, .238, .555 
FLT29: ENGLISH YFS C. 14126. , .m, .000, .00, 1, .023, .42B 
FLT30: FRENCH YFS (C, 33591. , 1.405, .000, .00, 1, .007, .203 
FLi32:: F Inshore OT" 1n':ll:'~ 'A' .010, .04, 2, ,219, .549 '''' ... , .... , ....... " 

F shrink.age mean 15732. , .50", , . 108, .392 

Weighted prediction 

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

10546. , .13, .06, 12, .490, .540 
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Table 8.4.1 (Continued) 

Age 4 Catchabtl i ty constant w. r. t. t'ime and dependent on age 

Year class = 1992 

Fleet, 
, 

FLT25: BELGIAN BT (H, 
FLT26: UK. >40FT.BEA, 
FLT2S: UK BEAM TRAWL, 
FLT29~ ENGLISH YFS (: 
FLT30: FRENCH YFS (C, 
FlT32: F Inshore OT" 

F shrinkage mean 

weisnted prediction 

Survivors, 
at end of year. 

2739. , 

tnt, 
s.e, 
.11, 

Estimated, 
Survivors, 

3252. , 
2210. , 
2Qi6. , 
1982. , 

594. , 
2964., 

5659. , 

Ext, 
s.e, 
.10, 

Int, 
s.e, 

.273, 

.209, 

.2i9, 

.814, 
1.557, 

.211. 

.50"'1 

N, 
, 

16, 

Var, 
Ratio, 

.877, 

Ext, Var, 
s.e, Ratio, 
.238, .87~ 
.084, .40, 
. i35, .62, 
.000, .00, 
.000, .00, 
.064, .30, 

F 

.728 

Age 5 Catchability constant w.r.t. time and dependent on age 

Year class = i99i 

Fleet, Estimated, Int, Ext, Var, 
, Survivors, s .e, s.e, Ratio, 

FLT25 : BELGIAN BT (H, 3937., .211 f .119, .57, 
FLT26: UK. >40FT.BEA, 4966., .194, .086, .44, 
FLT28: UK BEAM TRAWL, 4406., '1!~' .089, .47, 
FLT29: ENGLISH I'fS ........... " .. .. 

\, ':;'UI::.Y, , .O,Y, .uuu, .uu, 
FLT30, FRENCH YFS (C, 2130. , 1.396, .000, .00, 
FLT32: F Inshore OT" 3784. , .179, .066, .37, 

F shrinkage mean 6919., .50"" 

Weighted prediction 

survivors. Int. Ext. N, Var~ F 
at end of year I s.e, s.e, , Ratio, 

435i. , . i Cl, .06, 20, .573, .553 
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N, Scaled, Estimated 
, OWei-ghts, F 

3, .147, ,643 
3, .253, .844 
4, .2i4, .896 
1 , .011 , .908 
1, .003, 1.781 
3, .25'7, .687 

,-114, .417 

N, Scaled, Estimated 
, \leights, F 

4, .210, .597 
4, .188, .499 
5, .243, .548 . .. , """ 
" 

.\lUCJ, .7-'1,1 

1, .002, .920 
4, .271, .615 

.080, .382 



Table 8.4.1 (Continued) 

Age 6 Catchabillty constant w.r.t. time and dependent on age 

Year cl,ass = 1990 

Fleet, 
, 

FLT25 : BELGIAN BT (H, 
FLi26: UK. >40FT • BEA, 
FLT28; UK BEAM TRAYL i 

FLT29: ENGLISH YFS <. 
FLT30 : FRENCH YFS (C, 
FLT32: F Inshore OT, r 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

3269 .• 

Int, 
s.e, 
.10, 

Estimated, 
Survivors, 

3516. , 
3035 •• 
2596 •• 
7571 •• 
2284., 
3348., 

5809. , 

s.e, 
.06, 

Int, 
5.e, 

.205, 

. i87, 

.189, 
1.074, 
1.539, 

.175, 

.50"" 

N, 
, 

24, 

\lar, 
Ratio, 

.592, 

Ext, Var, 
s.e, Ratio, 
.088, .43, 
.079, .42, ,,. A1 ... -. • ... 'r 
.000, .00; 
.000, .00, 
.044, .25, 

F 

.439 

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

Year class = 1989 

Fleet, Estimated, Int, Ext, Var, 
, Survivors, 5.e, s.e r Ratio, 

FLT25: BELGIAN BT (H, 3455., .18°'1 .032, .18, 
FLT26: UK. >40FT .BEA, 3462. , .183, .027, .15, 
FLT28: UK BEAM TRAWL, 4801., .192, .098, .51 r 
FLT29: ENGliSH YFS <. 2291. , , .080, • 000, ,OOi 
FLT30: FRENCH YFS (C, 2262., 1.822, .000, .00, 
FLT32: F Inshore OT, r 3399., .1'72, .019, .46, 

F shrinkage mean 4062., .50"" 

Weighted prediction 

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

3660 .• .09, .04, 27, .395, .297 

348 

N, Scaled, Estimated 
, Weights, F 

5, .193, .414 
5, .248, .466 
A ", .528 w, ... , ... , 
1, .003, .214 
1, .001, .582 
5, .264, .431 

.079, .270 

N, ScaLed, Estimated 
, Weights, F 

6, .282, .312 
6, .234, .312 
6, .158, .234 , ,,002 • t.t..O 
1 : ,001, .445 
6, .257, '.317 

.066, .271 



Table 8.4.1 (Continued) 

Age g C3tch::bHity constant 'o:.i.t. tims 2nd ~;s {fixed at the value ro:' age) 7 

Year class = 1988 

Fleet, 
, 

FLT25: BELGIAN BT (H, 
FLT26: U!C >40FT .SEA, 
FLT28: UK BEAM TRAWL, 
FLT29: ENGLISH YFS <. 
"., T'2'n. FRENCH YFS " r\.. I J .... --, 
FLT32: F Inshore aT •• 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

811. , 

!rlt, 
s.e, 
.10, 

Estimated, 
Survivors, 

859. , 
8Q5 •• 
676., 
226., ." ... "" ..... 
756., 

1141 . , 

Ext, 

lnt, 
s.e, 

.180, 

.186. 

.208, 
1. 726, 
., /."a ... "'1'_ ... , 

.180, 

.50", , 

N, 
, 

30, 

Ver, 
Ratio, 

.510, 

Ext, Var, N, scaLed, Est imated 
s.e, Ratio, , Weights, F 
.091 r .50, 7, .290, .277 
.063, .34, 7, .262, .293 
.129, .62, 6, .12B, .340 
.000, .00, 1 , .001, .794 
noo nn , nnn .422 ........... ....... , 

" 
.uv .... 

.120, .67, 7, .241, .309 

.078, .215 

F 

.291 

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

Year class = 1987 

Fteat. 
, 

FLT25: BELGIAN BT (H, 
FLT26: UK. >40FT.BEA, 
FLT2B: UK BEAM TRAWL, 
FLT29: ENGLISH YFS (, 
FLT30: FRENCH YFS (1:, 
FLT32: F Inshore or 11 

F shrinkage mean 

Weighted'prediction 

Survivors, 
at e~ of y'!er. 

935. , 

tnt, 
$,e, 
.10, 

Estirr.eted, 
Survivors, 

769., 
1573. , 
1117., 
700., 

.369., 
570. , 

1039. , 

Ext, 
s.e. 
.09, 

tnt, 
s.e, 

.180, 

.189, 

.235, 
2.176, 
3.793, 

.195, 

.50", , 

N, 
, 

33, 

Var, 
Ratfo, 

.879, 

< •• ........ , 
s.e, 
.147, 
.059, 
.126, 
.000, 
.000, 
1~' . '--, 

F 

.305 

v •• U ~ ..... I...-I Estirr.ated .~. , n, .. ..... ~ .. -, 
Ratio, , Weights, F 

.82, 8, .314, .360 

.31, B, .285, .192 

.54, 6, .092, .262 

.00, 1, .000, .390 

.00, 1, .000, .645 
RI. • ??~ .461 '-~I -, '---, 

.082, .279 

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

Year class = 1986 

Fleet, 
, 

FLT25: BELGIAN Br Cn, 
FLT26: UK. >40FT.BEA, 
FLT2B: UK BEAM TRAWL, 
FLT29: ENGLISH YFS C, 
FLT30: FRENCH YFS CC, 
FlT32: F Inshore aT" 

f shrinkage mean 

Weighted prediction 

Survivors, 
at end of year. 

186 •• 

Int, 
s.e, 
.11, 

Estimated, 
Survivors, 

i75 ., 
158. , 
206., 
173. , 
95. , 

196. , 

Ext, 
s.e, 
.06, 

tnt, 
s.e, 

. is;, 

.194, 

.272, 
5.550, 
9.743, 

.lB7, 

"" ."JU", , 

N, 
, 

35, 

Var, 
Ratio, 

.531, 

Ext. 
s.e, 
.oao, 
.121, 
.187, 
.tltlO, 
.000, 
.111 r 

F 

.453 

Var, 
Ratio, 

.42, 

.62, 

.69, 

.00, 

.00, 

.59, 

~49 

N, ScaLed r 

iJeights, 
9, .249, 
9, .268, 
5, .057, 
1, .000, 
1, .000, 
9. .329, 

.097, 

Estimated 
F 

.476 

.515 

.417 

.481 

.750 

.434 

.334 
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Table 8.4 .. 2 

Run title: Sole in Vlld (run: XSARIC04/X04) 

At 13-0ct-97 22:23:56 

Terminal Fs derived using XSA (With F shrinkag(!) 

Table 8 Fishing mortality eF) at age 
YEAR, 1982, 1983, 1984, 1985, 1986, 

AGE 
1, .0124, .0000, .0011, .0038, .0019, 
2, .1781, .0785, .1080, .2121, .1133, 
3, .3056, .3332, .4072, .4039, .4784, 
4, .4436, .3501, .4011, .3419, .4237, 
5, .1997, .3863, .2536, .2416, .2919, 
6, .2306, .3783, .5640, .3745, .2644, 
7, .4399, .3219, .3797, .1774, .3472, 
8, .3875, .4627, .2385, _1941, .2644, 
9, _3177, .2684, .3086, .1584, .3393, 

10, .3449, .3588, .3738, .2265, .3046, 
+gp, .3449, .3588, .3'738, .2265, .3046, 

FBAR 3- 8, .3345, .3721, .3740, .2889, .3450, 

Table 8 Fishing mortality (F) at age 
YEAR, 1987, 1988, 1989, 1990, 1991, lS192, 

AGE 
1, .0008, .0036, .0100, .0279, .0111, .(lO3~1, 
2, .1507, .2480, .1678, .2369, .2004, .1:40~i, 
3, .5133, .5188, .6507, .4229, .4504, .~'53ll, 
4, .5636, .3846, .6778, .4653, .5056, .~174t., 
5, .4876, .3544, .6562, .4557', .3634, .~127~;, 
6, .563.8, .3450, .4520, .249U, .4892, . ~~80(), 
7, .6347, .3778, .3942, .3416" .2786, .::i,08j~ , 
8, .4300, .2699, .3237, .2749', .3115, .~!159, 
9, .2803, .2241, .2630, .3111, .3924, .;i41~1, 

10, .4765, .3058, .3116, .2948" .3253, .';!12~., 
+gp, .4765, .3058, .3116, .2948" .3253, .i!12.i1• 

FBAR 3- 8, .5322, .3751, .5258, .3682:, .3998, .:126U, 

1993, W94, 1995, 1996, FBAR 94·96 FBAR 88-91 

.0059, .1)0n, .0300, .0014, .0109, .0131, 

.1954, .06M, .1323, .1066, .1002, .2133, 

.3206, .:162'5, .5259, .5397, .4760, .5107, 

.3567, .j~82,2, .4505, .7277, .5535, .5083, 

.3305, .:142,8, .4215, .5535, .4393, .4574, 

.2036, .:2891, .3063, .4393, .3449, .3838, 

.2320, .:2707, .2720, .2973, .2800" .3480, 

.2428, .:2095, .1909, .2910, .2305" .2950, 

.2665, .:2575, .2465, .3054, .2698" • 29IT, 

.1788, .:2963, .2665, .4528, .3392, .3094, 

.1788, .:2963, .2665, .4528, 

.2810, .:3261, .3612, .4747, 
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Table 8.43 

Run title: Sole in VlId (run: XSARIC04/X04) 

At 13-0ct·9i' ~!2:23:56 

Terminal Fs def'ivE~d using XSA (Wi th F shrinkage) 

Table la Stock nLJJber at a~le (start of yeElr) Ihd:>ers*10**-3 
YEAR, 1982, 1983, 1984, 19!15, 1986, 

AGE 
1, 132n, 22435, 22475, 131"59, 27318, 
2, 16912, 11862, 20300, 20~~'4. 12403, 
3, 20982, 12B06, 9923, 1~f87, 14868, 
4, 5068, 13986, 8303, 5~~75 • 9962, 
5, 3311, 2943, 8916, 5(130, 3841, 
6, 3333, 2453, 1809, 6~~60, 3575, 
7, 1622, 2395, 1521, ~'31, 3895, 
8, 785, 945, 1571, Sl4', 706, 
9, 471, 482, 538, 1120, 701, 

10, 299, 310, 334, ~,581 865, 
+gp. 726, 671, 799, ~~2, 1521, 

TOTAL, 66781, 71288, 76490, 71!139, 79655, 

Table 10 Stock nl.lJber at aSle (start of ye~lr) Ih .... bers*10**-3 
YEAR, 1987, 1988, 1989, 19';'0, 1991, 1992, 1993, 11>14, 

AGE 
1, 11788, 27959, 17204, 485154, 36588, 34;108" 15309, 2N15, 
2, 24672, 10658, 25208, 15~1121 42725, 32ir42,I 30943, 13771, 
3, 10021, 19200, 7525, 19;:~85, 11004, 31i;38" 25743, 231028, 
4, 8338, 5427, 10341, 3~i52J 11433, 6:546" 20097, 16'905, 
5, 5900, 4294, 3343, 41'51, 2018, 6:!39" 3948, 12730, 
6, 2596, 3178, 2726, 1~j69. 2725, 1;~70, 3681, 2567, 
7, 2483, 1336, 2101, 1S70" 1107, 1~i12, . 868, 2717, 
8, 2491, 1191, 829, 1.c~82" 1009, l58, 1005, 623, 
9, 490, 1466, 823, M3" 881, j!»69, 553, 713, 

la, 452, 335, 1060, ~,72" 360, ~i38, 430, 383, 
+gp, 1295, 1130, 1288, 2~!83" 1491, 1;~99, 929, 1130, 

TOTAL, 70526, 76275, 72447, 99~.72" '111341, l1n19, 103506, 102~82, 

" 

1995, 1996, 1997, GM~n 1~2-94 AMST 8;1-94 

24331, 8460\, , 0, ;!24jS7. 24 1530, 
25227, 2136t" 760\4, '1951aB, 21.178, 
11716, 1999)', 17371, l571!1, 17116, 
14501, 6,265, , 10546, 8613, 9,672, 
9444, l!i36i:~. 2739, 4612, 5174, 
8176, 5,60~I, 4351, 26'94, 2911, 
1739, 5,44ti, 3269, 16'91, 1851, 
1876, 1199, 3660, 1012, 1087, 
457, 140~~, 811, 6B4, 727, 
499, 32~~, 935, 4017, 484, 

1107, 107!1, 806, 
99073, 7S~50S' , 52132, 



: 

Table 8.5.1 Sole in VHd. Inpnt data for RCT3 

7d Sole (1 year aids) 
6 16 2 

1981 13272 5.66 1.28 2 0.03 -11 -11 
1982 22435 5.32 2.16 n Aa nM .. .. 

v."TV V.V'" -, , -, , 
1983 22475 26.18 4.49 0.38 ~11 -11 -11 
1984 13759 3.35 1.84 -11 -11 -11 -11 
1985 27318 8.54 1.67 -11 -11 -11 -11 
1986 11788 7.49 1.72 -11 0.04 -11 14.2 
1987 27959 15.14 2.66 0.36 0.08 8.2 15.4 
1988 17204 5.67 0.98 0.02 0.08 2.6 3.7 
1989 48554 8.04 3.37 7.7 0.25 12.1 22.8 
1990 a6588 9.47 ao n~a n ~, on ,~ 

v.v v., .... V.L' v." ,~ 

1991 34308 3.4 2.22 0.46 0.13 1.4 17.5 
1992 14309 4 1.73 0.21 0.02 0.5 3.2 
1993 27915 17.02 3.94 0.12 0.89 4.8 10.6 
1994 -11 12.06 4.2 5.35 0.8 3.5 7.3 
1995 -11 10.77 1.6 4.44 0.09 3.5 7.3 
1996 -11 3.57 -11 0.13 -11 19 -11 

enyls0 
....... If ..... 
<:>1'1'<;>' 

frbdsO 
frbds1 
enbtsl 

7d Sole (2. year aids) 
6 16 2 

1981 11872 5.66 1.28 2 0.03 -11 -11 
1982 20300 5.32 2.16 0.46 0.02 -11 -11 
1963 20314 26.18 4.49 0.38 -11 -11 -11 
1984 12403 3.35 1.84 -11 -11 -11 -11 
1985 24672 8.54 1.67 -11 -11 -11 -11 
1986 10658 7.49 1.72 -11 0.04 -11 14.2 
1987 25208 15.14 2.66 0.36 0.08 8.2 15.4 
1988 15412 5.67 0.98 0.02 0.08 2.6 3.7 
1989 42725 8.04 3.37 7.7 0.25 12.1 22.8 
1990 32742 9.47 6.8 0.25 0.21 8.9 12 
1991 30943 3.4 2.22 0.46 0.13 1.4 17.5 
1992 13771 4 1.73 0.21 0.02 0.5 3.2 
1993 25277 17.02 3.94 0.12 0.89 4.8 10.6 
1994 -11 12.06 4.2 5.35 0.8 3.5 7,3 
1995 -11 10.77 1.6 4.44 0.09 3.5 73 
1996 -11 3.57 -11 0.13 -11 19 -11 

enyfsO 
enyfsl 
frbdsO 
frbdsl 
enbts1 
9nbts2 

e:\acfmlwgnssk98IT-851.xls 
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: 

Table 8.5.2 Sole in Vlld 

Analy.l. by RCT3 •• r3.1 of data fram fila 

74 Sol. (1 year old.) 

Data for 1981 - 1996 

aeogr ••• l0D type • C 
Tap_r~ t~ w.ighti~g .ppli~ 

pow.r • 0 ovar 20 ywara 
Survey weighting not .ppll~ 

Final •• timat •• ahrunk toward. mean 
Min~ S.B. ~or any aurvey taken •• .00 
MinLmum of 5 point. u.~ for r.O'r ••• 1011 

Yea.rel ••• • 1996 

I-----------a.gre •• ioA----------I I-----------'rediction---------I 

S\lr"'Ny/ 
s.r1 •• 

enyfaO 
enyfal 
frbdaO 
frbdal 
.nbtal 

1996 

Slope :tnt.r- atd 
cape 

3.'5 •• 72 

L75 9.20 

.72 !J.05 

weighted 
Averag. 

p:,ediction 

2810' 

"=Or 

1 .. 35 

1.11 

.<2 

Log ...... 
10.24. 

a.quare 

.105 

.137 

.550 

Int 
seci 

"=or 

.34 

"0. """' ... Predicted 
Pt. value Value 

13 1.52 8." 

10 .12 9.61 

7 3.00 11.20 

.... 7'A x.&ii. . 10.0l 

Ext 
std 

"=Or 

.40 

353 

Var 
Ratio 

vu 

Std 
Error 

1.603 

1.332 

.640 

... . ...... 

Log 
VPA 

WAP 

Weight. 

.0'6 

.066 

.288 

.50'0 



Table 8.5.3 Sole in VIId 

.7tpr2.c1at 

7cl sole (2 year 01d8) 

oata for 16 years 1981 - 1996 

Regre •• ion type - C 
Tapered tLm. .. ighting applied 
power - 3 ov.r 20 years 
gu-~ey ~!ghti~q net ~ppli=d 

Final •• timate. shrunk toward. mean 
Min~ S.B. for any aurvey taken aa .20 
Min~ of 3 point. used for regre.sion 

1995 

I-----------Kegr ••• ion----------I I-----------Pr.dietion---------I 

SUr"'NYi Slope IntR:::-- Std a.quare No. I""_ Predicted Std WAl' 
Sari •• eept Error Pto Value Value Error WeigheR 

enyfaO l.66 '.lO 1.49 .091 13 l.47 10.77 1.159 .Ol6 
euyfal 1." 7.78 .56 .'14 13 .96 9." .670 .179 
frbdaO l.lB 9 ... & .7:5 .-:liS3 10 1.69 11.6' i.079' .069 
frbdal 5.5' 9 .. 09 1.07 .182 10 .09 9.57 1 .. 310 .0,7 
enbtal .69 9.00 .'l .531 1 1.50 10.04 .5'3 .l1l 

VU ........ 9.96 ."5 .'06 

Year Weighted. Lo .. !.nt bt Var ""A Log 

cl ••• Average WAP Std Std Ratio wo. 
I'radictioa. 1!:rror 2rror 

1995 21911 10.00 .,. .>1 .57 

354 



Table 8.6.1 Sole in VIId .. VPA Summary table 

Terminal F's derived using XSA (with F shrinkage) 

Recruits TotBiomass 
Year Ana 1 . ,~ ....... 

thousands tonnes 
1982 13272 10476 
1983 22435 13127 
1984 22475 13589 
1985 13759 14336 
1986 27318 15165 
1987 11788 14807 
1988 27959 14309 
1989 17204 12539 
1990 48554 15060 
1991 36588 15566 
1992 34308 18384 
1993 15309 16832 
1994 27916 17079 
1995 24331 17790 
1996 8112" 15770 
1997 28104"" 

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

(") repiaced by 21 97i irom recruitment surveys 
("") from RCT3 

e:\acfm\wgnssk98\T -861.xls 
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SSB Yield Vi""lrlJCCD. 
" .... ' .... ' .......... L.iO 

tonnes tonnes 
7843 3190 0.41 
9984 3458 0.35 
9472 3575 0.38 

10828 3837 0.35 
11550 4024 0.35 
10527 4974 0.47 
10776 3982 0.37 
8518 4187 0.49 
9608 4060 0.42 
8247 4382 0.53 
11176 4142 0.37 
13111 4511 0.34 
13557 4643 0.34 
12049 4583 0.38 
11929 5025 0.42 

24530 
22467 

I::CAC ":LO 
1 IoJru 1 v-v 

0.335 
0.372 
0.374 
0.289 
0.345 
0.532 
0.375 
0.526 
0.368 
0.400 
0.327 
0.281 
0.326 
0.361 
0.475 



TableS.7.! 

Sote in the Eastern English Channel (fishing Ales Vrrd) 

, 

Stock 
Age size 

1 28104.000 
2 21971.000 
3 17371.000 
4 10546.000 
5 2739.000 
6 I 4351.000 I 
7 I 3270.000 I 
o ":t~~. nnn 
U 

9 
10 
11+ 

Unit 

. 

Age 

1 
2 
3 
4· 
5 
6 
7 
8 
9 

~"""' ........... 
811.000 
935.000 
806.000 

-Thousands , 

Recru;t-
ment 

22000.000 

10 
11+ 1 

, 

Un; t I rh~us~nd~ r 

2 
3 
4 
5 
6 
7 
8 

10 
11+ 

Unit 

! ! 

Thousands 

Prediction with management option table: Input data 

0.1000 
0.1000 
0.1000 
0.1000 
0.1000 
0.10001 
0. 1000 1 
n .nnn ..... , .......... 
0.1000 
0.1000 
0.1000 

- , 

Natural 
mortal ity 

0.1000 
0.1000 
0.10001 
0. 1000 1 
0.1000 
0.1000 
0.1000 
0.1000 
0.1000 
0.1000 
0. 1000 1 

I 
! 

0.1000 
0.1000 
0.1000 
0.1000 
0.1000 
0. 1000 1 
1'1 4nnn 

0: 1000 I 
0.1000 

-

Year: 1997 

Maturityl1prop.cf fl1prop.of MII 
ogive bet.spaw. bef.spaw. 

0.0000 
0.0000 
1.0000 
1.0000 
1.0000 
1.0000 I 
1.00001 
• nnnn , .... vu'" 

1.0000 
1.0000 
1.0000 

. , 

Maturity 
ogive 

0.0000 
0.0000 
1.00001 
1. 0000 1 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.00001 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.00001 
0.00001 
n nnnn u.uuuu 

0.0000 
0.0000 
0.0000 

- , 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.00001 
0.00001 
n nnn ... v.u ......... 

0.0000 
0.0000 
0.0000 

- , 

Year: 1998 

Prop.of F Prop.ol H 
bel.spew; 

0.0000 
0.0000 
0.00001 
0.00001 
c.cece 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.00001 

bet.spaw. 

. 0.0000 
0.0000 
0.00001 
0.00001 
o.cooe 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.00001 

\.,le; ght 11 

in stock 

0.089 
0.130 
0.171 
0.211 
n ,c;.n 
ii:2891 
0. 3271 
n 7L~ 
U.~U.J 

0.402 
0.438 
0.547 

Ki llograms , 

Weight 
in stock 

0.089 
0.130 

. 0.1711 
0. 211 1 

, 0.250 
0.289 

. 0.327 
0.365 
0.402 
0.438 
0. 5471 

~ I I K it ogeams I 
! ! ! ! 

1.0000 0.0000 0.0000 0.171 
1.0000 0.0000 0.0000 0.211 
1.0000 0.0000 0.0000 0.250 
1.0000 0.0000 0.0000 0.289 
1.0000 0.0000 0.0000 0.327 
1.0000 1 • nnnn 

0.00001 
n nnfln 

0.00001 
n nnnn ~·~~;I 

,:00001 0:00001 0:00001 0:4381 
1.0000 0.0000 0.0000 0.547 

- - - 1(; lograms 

Notes: Run name MANRIC01 
Date and time: 130CT97:22:42 

356 

Exploit, 11 

pattern 

0.0134 
0.1228 
0.5836 
0.6786 
n C;:'l::o-:t 

u.r;.ur;.u 

0.3308 
0.4159 
0.4159 

- , 

Exploit. 
pattern 

0.0134 
0.1228 
0.58361 
0. 6786 1 
0.5393 
0.4229 
0.3433 
0.2826 
0.3308 
0.4159 
0. 4159 1 

\.Ieight 11 

in catch 

0.123 
0.164 
0.182 
0.233 
o '73 
0:3361 
0. 365 1 n ,,,,.,, 
...... 0:;,7 

0.469 
0.482 
0.614 

Ki lograms , 

Weight 
in catch 

0.123 
0.164 
0.1821 
0. 233 1 
0.273 
0.336 
0.365 
0.429 
0.469 
0.482 
0. 614 1 

I Kilograms I 
! ! 

Weight 
;" ""l'It' ... h 

, 
"._m·1 

~·~!~:I ~. !~~I 
U.I"O v. tu-.-I 

0.5836 0.182 
0.6786 0.233 
0.5393 0.273 
0.4229 0.336 
0.3433 0.365 
0. 2826 1 
n 'Z-zna 

0. 429 1 
n 1."'0 

0:41591 0:4821 
0.4159 0.614 

- le; lograms 

22: 12 Monday, October 13, 1997 ~ 



Table 8.7.2 

Sole in the Eastern English Channel (Fishing Area Vttd) 

Year:; 1997 

F 11) .. " ...... " .... 1 c: ........ t. I ..... "' ..... 
Factor I"-'-F -"--1 biomass I 
1.0000 0.4751 16088 

·1 
:1 

. 

. 

Tonnes 1 
! 

Oate and time 
computation of ref. F: 
Basis for 1997 

Prediction witn management option table 

~ ... " .......... ~I 
"-'''---1 
biomass 

10714 

·1 
: I 

I 
,.."'+ .. ~ J 
:;i~ht "'1 

4828 

· · 
· 
·1 
·1 

· · · 
· · 

Tonnes 1 Tonnes 
! 

MANRIC01 
130CT97:22:42 
Simple mean, age 3 ~ 8 
F factors 

Year: 1998 

F 
1"_, _____ -' 

Factor 
l"o;,o;~",,,,,,,o;l 

0.0000 
0.1000 
0.2000 
0.3000 
0.4000 
0.50001 
0. 6000 1 
0.7000 
0.8000 
0.9000 
1.0000 
1.1000 
1.2000 
1.3000 1 

~:;~~~I 
1.6000 
1. 7000 
1.8000 
1.9000 
2.0000 

357 

0.0000 
0.0475 
0.0950 
0.1425 
0.1900 
D.237S1 
0. 2850 1 
0.3325 
0.3800 
0.4275 
0.4751 
0.5226 
0.5701 
0.61761 
n LLJ:1 

0:71261 
0.7601 
0.8076 
0.8551 
0.9026 
0.9501 

", .. -_I. I 
~~u ....... 

I biomass 

15127 

Tonnes 

.1 
·1 

"";.. _ .. _-'-' 
~I-";" ~u"""'1 
biomass 

9892 
9892 
9892 
9892 
9892 

9892 
9892 
9892 
9892 
9892 
9892

1 
~:~~I 
9892 
9892 
9892 
9892 
9892 

Tonnes 

22:12 Monday, October 13, 1997 

I 
,j 

Catch 1 11'1 
weight 

0 
562 

1098 
1608 
2093 

3821 
4204 
4570 
4920 
5254 
5573

1 
~~~~I 
6449 
6717 
6973 
7218 
7452 

Tonnes 

Year: 

Stock. I 
I biomass 

18850 
18280 
lffi9 
17224 
16735 
162691 

~~?~;I 
1 ""...,.;1 . 
15001 
14618 
14252 
13904 
13572 
132551 

g~1 
12389 
12125 
11873 
1~33 

11403 

Tonnes 

1999 1 

_~LI 
SP.:S~O!;;~I 
biomass 

14290 
13724 
13186 
12675 
12189 
117261 

~~~I 
10469 
10089 
9727 
9382 
9054 

~:~~I 
81561 
7884 
7624 
7375 
7138 
6911 

Tonnes 



Tab!e8.7.3 

sole in the Eastern English Channel (fishing Area Vlld) 
22:12 Monday, October 13, 1i 

Single option prediction: Detailed tables 

Year: 1997 f·factor: 1.0000 Reference F: 0.4751 

I I Absolutel Catch inl Catch inl 
Aae F numbers ' weiaht 

1 

-
1 0.0134 
2 0.1228 
3 0.5836 
4 0.6786 , 1'1 ",7,..,7 

6 I ~:42291 
7 I Q.34331 
8 0.2826 
9 

10 
11+ 

Total 

1 
2 
3 
4 
5 
6 
7 
B 
Q 

la ,I 
11+ , 

Total 

0.3308 
0.4159 
0.4159 

AbS~lutel 

0.0134
1 

0.1228 
0.5836 
0.6786 
0.5393 
0.4229 

~·~~~~I 
u.c:oC:°1 
o ~30B -- . -

0.4159 
0.4159 

356 
2419 
7344 
4972 
~I'I"". 

'V""I 1433 . 
907

1 860 
218 
304 
262 

20165 

Ciitch inl 
nlllbers 

2(91 
2762 
7433 
4134 
1929 
476 

:!~I 
""1 671 -

171 
338 

19402 

-
44 

397 
1339 
1159 
,no 070

1 482 
331 1 
369 
102 
147 
161 

4828 

Catch inl 
wehtht 

- 34 1 

453 
1355 
963 
527 
160 

~~!I <'<1 315 -

83 
207 

4570 

Stock 
size I Stock 

biomass - - ~ 

28104 
21971 
17371 
10546 
,~" 

3661 
811 
935 
806 

94565 

S~ock I 
sIZe 

22000
1 

25091 
17583 
8769 
4841 
1445 

~~II 
2497 -

527 
1039 

88471 

2511 
2864 
2965 
2225 
.0< 

~-I 1257 
1069

1 
1336 
326 
410 
441 

16088 

biomass 1 

1965
1 

3270 
3001 
1850 
1210 
418 

~~II 
1004 

231 I 568 

151271 

1 January 

sp.stocKI gP.stocKI sp:stockl g~.stockl 
si b" 7 bloma~ :re Tnmass ST_e _~s 

0 
0 

17371 
10546 
,-" 
'1:l"'1 4351 
3270

1 
3661 

811 
935 
806 

44490 

sp:stock
l sue 

0
1 

o 
17583 
8769 
4841 
1445 

~~~~I <U"NI 
2497 -

527 
1039 

41380 

-

0 
0 

2965 
2225 
, .. 
00'1 1257 

1069
1 

l336 
326 
410 
441 

10714 

sP.stock
l biomass 

0
1 

o 
3001 
1850 
1210 
418 

~~II 
1004 

231 
568 

9892 

0 
0 

17371 
10546 
,-" .::r:lYI 
4351 
3270

1 
3661 

811 
935 
806 

44490 

sp:stGCk
l Slz.e 

0 1 

o 
17583 
8769 
4841 
1445 

~~~I 
'::UYYI 
2497 
527 

1039 

41380 

-

0 
0 

2965 
2225 
'0' 
~-I 1257 

1069
1 

i336 
326 
410 
441 

10714 

sP.stock'l 
biomass 

01 

o 
3001 
1850 
1210 
418 

~~II 
1004 

231 
568 

9892 

I Unit - inousillnds 1 ionnes Thousands I Tonnes 1 Ttiousar'lds: I TOfines 
... 1.._ •• ___ ...1_ Tonnes jI1Iuu::'ClIII.i::'1 I 

Year: 1999 f-factor: 1.0000 Reference F: 0.4751 1 January 

i 
2 
3 
4 
5 
6 
7 
6 
9 

10·1 11+ 

Total 

Unit 

0.4159 527 
0.4159 304 

19402 

. Thousands 

Notes; Run nii"~ 
Date and time 
Computation of ref. 
Prediction basis 

254 
187 

4508 

22000 11 
19641 
20080 
8876 
4025 
2554 
857 

~~i~1 
1623 
935 

83679 

Tonnes Thousands 

SPRRICC2 
130CT97:22:48 

Stock 
biomass 

196511 
2560 
3427 
1873 
1006 
738 
280 

~~:I 
711 
511 

14252 

Tonnes 

F Simple mean, age 3 - 8 
F factors 

Sp.stock. 
size 

~I 
20080 
8876 
4025 
2554 
857 

~~~~I 
1623 
935 

42038 

Thousands 

358 

Sp.stock 
biomass 

~I 
3427 
1873 
1006 
738 
280 

~~:I 
711 
511 

9727 

Tonnes 

Spawning time 

Sp.stock 
size 

~I 
20080 
8876 
4025 
2554 
857 

~:~~I 
1623 
935 

42038 

Thousands 

Sp.stock. 
biomass 

~I 
3427 
1873 
1006 
738 
280 

~~:I 
711 
511 

9727 

Tonnes 



, 

Table 8,7,4 Sole in Vlld, Input data for sensitivity analysis 

Data name Value CV Data.name Value CV. 

Pop Nos at age in 1997 Fishing mortality pattern 

'N1' 22000 0.43 'sH1' 0.015 1.54 
'N2' 20345 0.73 ·sH2' 0.135 0.36 
IN3' 15729 0.22 'sH3' 0.647 0.16 
'N4' 9337 0.16 'sH4' 0.779 0.11 
'N5' 2232 0.13 'sH5' 0:64 0.06 
!NB! 3441 0.11 'sH6' 0.525 0.05 
'N71 2491 0.1 IsH?' 0.446 0.15 
INB' 2735 0.1 'sHa' 0.385 0.08 
'N9' 545 0.1 'sH9' 0.476 0.12 
'''-'-Inl 581 n < I_LI .. nl n r-,...~ 0.09 l'fIV U •• ;:.nlv U.OOI 

1"1-1"'1- ",,,= n « I ... U ..... ' I'\£,,~-I n nn 
1'\11 I ~u~ V.I) -=01-11 I U.U..,J V.vtJ 

Weight at age in the catch 

'WH1' 0.123 0.18 'WS1' 0.086 0.18 
'WH2' 0.164 0.07 ''''/S2' 0.126 0.06 
'WH3' 0.182 0.03 'WS3' 0.165 0.04 
'WH4' 0.233 0.01 'WS4' 0.204 0.06 
'WH5' 0.273 0.06 'WS5' 0.242 0.07 
'WH6' 0.336 0.05 'WS6' 0.28 0.08 
'WH7' 0.365 0.04 'WS7' 0.316 0.08 
'WH8' 0.429 0.15 'WS8' 0.353 0.08 
'WH9' 0.469 0.06 'WS9' 0.389 0.08 
'WH10' 0.482 0.04 'WS10' 0.424 0.08 
'WH11' 0.614 0.05 'WS11 ' 0.529 0.09 

Natu raj mortality at age Maturity ogive 

'M1' 0.1 0.1 'MT1' 0 0 
'M2' 0.1 0.1 'MT2' 0 0.1 
'M3' 0.1 0.1 'MT3' 1 0.1 
'M4' 0.1 0.1 'MT4' 1 0 
'M5' 0.1 0.1 'MT5' 1 0 
'M6' 0.1 0.1 'MT6' 1 0 
'M?' 0.1 0.1 'MT7' 1 0 
'M8' 0.1 0.1 'MT8' 1 0 
'M9' 0.1 0.1 'MT9' 1 0 
'M10' 0.1 0.1 'MTiO' 1 0 
'M11' 0.1 0.1 'MTi1' 1 0 

Effort multiplier in year Naiural mortality multiplier in year 

'HF97' 1 0.23 'K97' 1 0.1 
'HF98' 1 0.23 'K98' 1 0.1 
'HF99' 1 0.23 'K99' 1 0.1 

Rc,..rl ,itrnont in uo.!:IP" 
•• ""' ........... , I ..... ,~ I.' :/ ........ , 

'R98' 22000 0.43 
'R99' 22000 0.43 

e:\acfm\wgnssk98\T-874.x!s 
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Table 8.11.1 

Sole in the Eastern ~nglisn ~hanneL (Fishing Area VlId) 

Age 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11+ 

Unit 

Recruit~,lllatural I 
ment Imortality'l 

LOOO! 0.10001 

NuniJers 

0.1000 
0.1000 
0.1000 
0.1000 
0.1000 
0.1000 I 
0.1000 
0.1000 I 
a.-iOOO 
0.1000 

. 

Yield per recruit: Input data 

HaturitvlProp.of FIProp.of HI 
og;ve -lbef-.spaw.lbe{.spaw.1 

0.00001 0.0'0001 0.00001 
0.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 
1.000°1 
1.0000 
1.00001 
;'0000 
1.0000 

. 

O.OOOGI 
0.0000 
0.00001 
0.0000 
0.0000 

. 

a.oaaol 
0.0000 
0.00001 
0.0000 
0.0000 

. 

Notes: Run name YLDRIC02 
Date and time: 130CT97:22:43 

360 

Weight I 
in stOCk] 

0.08QI 
0.130 
0.171 
0.211 
0.250 
0.289 

~:i!~1 
0. 402 1 
0.438 
0.547 

Ki lograms 

Exploit.1 
pattern I 

0.01341 
0.1228 
0.5836 
0.6786 
0.5393 
0.4229 
0. 3433 1 
0.2826 
0. 33061 
O.4i59 
0.4159 

. 

Weight I 
in catch I 

o.ml 
0.164 
0.182 
0.233 
0.273 
0.336 

~:!~~I 
0.469 1 
0.482 
0.614 

lCi lograms 

-------------

22:12 Monday, October 13, 1997· 



Table 8.11.2 

Sole in the Eastern English Channel (Fishing Area VI[d) 

Yield per recruit: Summary table 

F 
Factor 

I Reference I 
I F I 

0.0000 
0.1000 
0.2000 
0.3000 
0.4000 
- ----u.!lUUUI 
n !..nnn 
ii:7iiiiiil 
0.8000 
0.9000 
1.0000 
1. 1000 
1.2000 

i :~~~~I 
1. 5000 1 
1: .c.nnn . ........... 
1.7000 
1.8000 
1.9000 
2.0000 

0.0000 
0.0475 
0.0950 
0.1425 
0.1900 
- ---u·'::.l(:J1 

~:m~1 
0.3800 
0.4275 
0.4751 
0.5226 
0.5701 
0.617. 
0:¥5i l 
0.7126 1 
n 7;:.n1 ........... 
0.8076 
0.8551 
0.9026 
0.9501 

Catch inl 
nUltlers I 

.. 

0.000 
0.267 
0.413 
0.503 
0.565 - ---U,OU"I 

g:~1 
0.688 
0.704 
0.718 
0.729 
0.739 
0_747 
0:~41 
0.760 I 
n 7" w ......... 

0.771 
o.m 
0.779 
0.783 

Catch inl 
weight I 

0.000 
99.833 

138.987 
155.292 
161.784 
. -- ---
lo,) .. (~ll 

i~~:~~~1 
161.226 
159.688 
158.178 
156.757 
155.451 
1 Ijl.... 265 
153:1951 
152.232 1 
1-='1 'tu ... . .......... 
150.586 
149.884 
149.250 
148.677 

-

Stock: 
size 

10.508 
7.839 
6.389 
5.485 
4.873 .-. 
4.4.,)41 

j:~~~1 
3.656 
3.496 
3.365 
3.256 
3.163 

~:~~I 
2. 9561 ., on/. ... " ...... 
2.857 
2.815 
2.m 
2.743 

I NumDers I Grams I NumDers 

Notes: Run name : YLDRIC02 
: 13OCT97:22:43 

Stock: 
biomass 

3679.906 
2371.603 
1702.320 
1309.738 
1059.228 
--- ---
tstiY.~i:::ll 

~~:~~I 
617.149 
566.634 
526.958 
495.217 
469.403 
44!L002 
430:2581 
415.1441 
f.n':J 'lR? ..; .......... 
390.962 
381.142 
372.474 
364.760 

-Grams 

Date and time 
C~tation-of 
F·O.l factor 

ref. F: Simple mean, age 3 • B 

F~max factor 
F·O.1 reference F 
F-mBX ~efe~en~e F 
Recruitment 

: 0.2490 
: 0.5404 
: 0.1183 
: 0-.2567 
: Single recruit 

361 

January ! 
Sp,stockl s~.stockl 
size I biomass I 

8.603 
5.935 
4.487 
3.584 
2.973 
- ---
to!).)!) I 
~:~~~I 
1.761 
1.602 
1.472 
1.364 
1.273 

i: g~1 
1.070 I 
1: nUll 
I ........ 

0.972 
0.932 
0.895 
0.862 

Nl.IIOerS 

3472.642 
2164.497 
1495.372 
1102.947 
852.595 ._- _. 
O~U.J441 

~*~:~11 
411.143 
360.784 
321.263 
289.679 
264.020 

m:~~1 
210. 2261 
107/..,1;. ., .. ..; .... 
186.354 
176.689 
168.175 
160.615 

Grams 

22:12 Monday. October 1.3, 1997 

spawni~g time I 
sp~stockl ~,=,.stockl 
Slze I OlomaSS I 

8.603 
5.935 
4.487 
3.584 
2.973 
- ---
~"')'I 

~:~~~I 
1.761 
1.602 
1.472 
1.364 
1.273 
1.195 
1: 1~81 
1. 070 1 
1 n1A .. w._ 
0.972 
0.932 
0.895 
0.862 

NL.IJ1lerS 

3472.642 
2164.497 
1495.372 
1102.947 
852.595 .-- _ .. 
00:".3441 

~*~:~11 
411.143 
360.784 
321.263 
289.679 
264.020 
242.865 
~2~. !~51 
210. 226 1 
107 I.., .. 0_' .~ __ 

186.354 
176.689 
168.175 
160.615 

-lirams 



Fi9ure 8.1.1 Stock summary, sole 
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Figure 8.3.1 Sole in Vlld Trends in effort and cpue for main fleets 
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Figure 8.4.1 Sole In Vlld - Log catchability residual plots (XSA) 
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Figure 8.4.2 Sole in Vlld. Effect of tuning year range on fishing mortality 
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Figure 8.4.3 Vlld Solle. Retrospective analysis with 10yeal' tri-c:ubic tapl~r 
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Figure 8.5.1 Sole in Vlld 
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Figur& B.7.2 sole,Eastern Channel. Sensitivity analysis of short term forecast. 
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F~gure 8.7.3 soleiEaslern Channe!. Probobi! ity profiles for short term forecast. 
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Figure 8.8,.1 Sole in V11 d. Medium term projections, showing 50 percentile (block line) and 5,25)'5 ond 95 percentiles 
from Beverton and I-Iolt sj'ock recruit moclel at SQ F 
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Figure S.!I.l 

Eastern Channel sole: Stock and Recruitment 
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Figu re B.12.1. Soll~ in Vlld Medium term pmdictions showing 5, 10,20 and 50 percent probabilities that 
SSB in 2006 will fall bEllow given Ilevels at differentlevills of F. 
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Figure ~:.12.2 

sole,Eastern Channel 
Stock-recruit Prob G(F»G(loss)· .15 
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9 PLAICE IN SUB-AREA IV 

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 taken. Figure 9.1.1 gives the cumulative TAC uptake for the years 1994 to 1997 in the EC 
database (CR_MAN). 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. 

Plaice are mainly taken in a rrJ.xed fishery for sole and plaice by beam trawlers of the Netherlands, Belgium, 
Engla..."1d arid Germa.."1Y. The remaining pa..-rt is taken in a directed fishery with seine and gillnets (Denmark), and a 
mixed otter trawl fishery (several countries). The UK Seine fleet has decreased substantially in the last years. 

In recent years an increase has been observed in both the price andthe 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 extended to the fourth quarter in 1994. Since 1995 itis closed the whole year. 

9.2 Nabual mortality, maturity, age composition, mean weight at age 

Natural mortality (M=O.l) and maturity at age were the conv'entional 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 females, 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 a'n underestimation of the current spawning stock. It was not possible to incorporate this data in the current 
assessment, due to lack of time. However it will be made available in a working document to ACFM. 

The age composition of the landings (Table 9.2.2) was not corrected for SOP-discrepancies. Age distributions 
were avaiiabie representing aboui 84% of the iandings. The SOP-discrepancy-in 1996 was smail (0,01). No time 
series estirnates of discards are available to incorporate in the assessment. There are indications that the discard 
pattern may have changed between 1957 and 1996 due to changes in giOVvih 'and market conditions. The latter is 
even more relevant when quotas' are restrictive to the fishery 'as is currently the case, Furtherma:re, the 
introduCtion of the plaice box may have an influence on the discard pattern due to an enhanced survival of young 
plaice. 

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 ciass has a luwer weighi at age. 

9.3 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 SNS-Tridens). The UK Seine fleet has been excluded, which will be commented 
upon 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. 
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The BTS-ISIS survey, aboul90 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,rectangies were ali zero catches, the BTS index for 1997 was caicuiated by adding 5.3 zero catches 
to the total survey catch. Tne SNS-Tridens survey, about 70 hauis, covers the coaslai grounds of Netherlands, 
Geuuany and Del~mark between 51 and 56 degrees N an.d targets at pIe-recruit. age groups. 

Tuning flee.ts used in the assessment are presented in Table 9.3.1. 

9.4 Catch at age analysis 

The assessment was carried out using Extended Survivor Analysis (XSA). The configuration of the current 
assessment is basically 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 2-15, year 
r.ange 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 CM. 1997/Assess:6). 

The Seine fleet has been left out because it was no ionger considered representative of the fishery in the area due 
to reductions in that fleet (only 6 out of around 120 vessels left). Furthermore, inspection of log-log piots ofVfA 
estimate against Seine CPUE revealed substantial 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 log-log plots of VPA estimate against index CPUR (Figure 9A-2 to 9A_4) and by the log 
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 ~hange in the fishing pattern. The tuning ser~es was 
maintained in the assessment, but in Section 9.10 an exploration is presented of the possible consequences of a 
change in fishing pattern for the estimation of the stock size. 

Tht:: ~urvivor estimates of the recruiting age groups are rnainiy determineu by the survey tuning indices (HTS
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 shrinkage accounts for approximately 10% of the survivors estimates~ 

The retrospective analysis was carried out over the period 1987 - present. Because of the restriction of the 
Netherlands "ommercial 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 successively 
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 IO years was used. The current approach is however more 
consistent with the assessment itself."Figure 9.4.6 shows the results of the retrospective analysis. It appears that 
the assessment is ~easonably consiste~t and no obvious biases can be d~tected. 

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 Recruitment estimation 

Average recruitment in the period 1957 - 1994 was 459 million (arithmetic mean) or 422 million (geometric 
mean) I-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 Engiish coast. The input data for the recruitment regressions are given in Table .9.5.1 and the,resylts in 
Table 9.5.2. No tapering was applied in the RCT3 procedure. 
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The 1995 year class is estimated more thim twice as high as the VPA estimate. However, both the BTS and the 
SNS survey already have a high contribution 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 SNSand 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 in 1997. The 1995 year class in the surveys showed no increase in length between the 1996 
and the 1997 snrvey, indicating potential problems in the age-readings. 

It was decided to temporarily 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 medium tcnn forecasts.. 

The 1996 ve~r r.l~s".; under the, s~me provisos as. above, appears to be SITong, which is a confirmation of the 
outcome of RCT3 in last years assessment. The year class is estimated at 801 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 ACFIVI. 

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 only, the long term geometric mean 1957 - 1994 was used in the projections (422 million). 

The 1998 year class was taken as the long term geometric mean 1957 - 1994 (422 million). 

The underlined estimates in t..'l-te Tab!e below have been (provisionally) accepted in the assessment and forecasts. 

Year 
Class 

1993 
1994 
1995 
1996 
1997 
1998 

9.6 Historical stock trends 

RCT3 
age I 
309 
400 
698 
801 
520 

VPA 
age I 
285 
427 
310 

GM 
Age I 

422 
422 

Figure 9.6.1 shows the trends in yield, 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 year class 
becarn~ mature. Since then, SSB declined to a level of 300 kt in the early 1980s. Due to the recruitment of above 
average year classes born in 1981 and 1985~ SSB again increased to a peak in 1989 and rapidiy uedineu since 
h1mn. The present SSB is well below hie minimum level observed in the early 19808. 

Except for the occurrence of exceptionally strong year classes (1963, 1981 and 1985), which coincided with cold 
winters, inter-annual 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. 

9.7 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(2-1O) 
estimated for 1996. Population nwl1bers were taken from the final VPA. The number of l-year aIds (year class 
1996) ,vas as the RCT3 estilnate (801 Jnillion). ~AJl o!...lter ages were taken from !...lte XSA sfu¥"O,rivors in 1997. As 
pointed out in Section 9.6 the estimates of the 1996 and the 1995 year class will probably be revised after 
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corrections to the 1997 survey indices. Therefore the short term prediction should be seen as indicative-only, 
since the results are very dependent on the size of the 1995 and 1996 year classes. 

A management option Table for status quo fishing mortality is presented in Table 9.7.2. At status quofishirig 
mortality in 1997 and 1998 the SSB 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 
siaius-quo prediction are shown. The strong 1996 year class is expected recruit to the fishery in 1998. In that year 
it is expected to contribute around 24% to the total landings (in weight). In 1999 it is expected to contribute 29% 
to the total SSB (Figure9.7.1). 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 predicted yield and 
biomass. The same applies for t.~e 1995 year class. 

In 1997 the TAC was set at 77 kt. and increased to 81 kt. A revision to 91 kt. is being prnpm:ed for the 4th quarter 
of the year, which is close to the current status quo prediction for 1997 (93 kt). A management option Table fora 
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 quo F in 1998 (0.41), landings are expected to be around 112 kt. in 1998.SSRis 
expected to be around 270 kt. in 1998 and 1999. 

The sensitivity 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 I-year olds (NI=3! %) 
and 2-year olds (N2=24%). The SSB in 1999 is mostly affected by the uncertainties in again the number of 1-
year olds (NI=43%) and the number of recruits in 1998 (R98=34%). 

The Hnear sensitivity coefficients (le.ft hand side) illustrate· t.~e effect of a relative change in the input parameters 
on the yield and SSB. The yield is mainly affected by the fishiog mortality in 1998_ The SSB in 1999 is ~ifected 
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 SSB 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 
possible time series of recruitment, ,A~dditionally, equilibrium SSB and yield for a full range of F values o.,vere 
required. The latter pa.rt of the reque-st will be dealt with in Se-ction 9.12 and 9.13. The former part will be 
explored helow. 

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 
witHout moving average was selected for the medium term projections hecatise is gives the steepest tine from the 
lowest observed SSB to the origin. 

Seven runs of 500 simulations each were carried out for Fsq and for Fs at 0.2, 0.25, 0.3, 0.35, 0.4 and 0.5. At 
theWG no software was available to estimate all the percentiles requested. Therefore, only the 5, 10, 20, 50 and 
95 percentiles are presented. Figures 9.8.2 to 9.8.4 show the results of the simulations for the SSB, yield and 
recruitment. The runs show rather wide probability intervals for both the yield and SSB, which are due.to the 
va.-r:iability in recruitment. Under the assumptions of the mode!, SSB is only expected to stabilize in a 10 year 
period with a fishing mortality of around 03. Higher fishing mortalities ~Ie expected to bring the stock to the 
steep left hand side of the stock recruitment curve and hence to lower median recruitments. Fishing at F=O.5 is 
expected to give a median recruitment in 2006 of 190 millions whereas at F=O.3 it is expected to be 423 
millions. 

It should be noted that the results are very dependent of the form of the recruitment curve that is usyd. 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 ~ide of the stock recruitment plot, which generates an 
optimum fishing mortality which might not be realistic. 
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9.9 Long term considerations 

Medium term projections were carried out using F-factors between 0.0 and IOS.For Fclevels lower than 0.35 the 
SSB is expected to stabilize at safe· levels. F-Ievels higher than 0.35 lead to decreasing SSB 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 shO\vs the comparison of the current assessment to the assessments in t.lle previous years for F2-1 0, 
SSB and recruitment. The F-pattern has 11 tendency to vary, substantially and so does the estimation of 
recruitment. 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 
beamtrawl fleet as compared to the so-called 'flag-vessels" (Pastoors et ai, 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. 

~A,. comparison has been made between t.l-te final XSA. assessment and an ICi\. (Patterson & !-~1elvjn. 1996) and a 
.AnAPT (Gavaris, 1988) run. There are different ass!!..lJlptions in these three approaches. In leA a separable 
pattern was assumed over 6 years with reference age 4 and a selection at the final age 1. For ADAPT no 
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 WO 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 status quo assumptions the 1996 year 
class is expected to contribute 24% to the total 1andings in 1998 (hId 29% to t.1:ie SSB in 1999. However, t.1:iem are 
indications t.l-tat the growth-rate of t.l-tis year class is slower than average, possibly due to density dependent 
effects. If this is the case, it will have a large- e-ffect on t.1-te predicted yield a.lld biornass. The sa.lJle 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 ai, 1997). First quarter weight at age was shown to have increased substantially in 1996 and 1997 
for the Dutch and English landings of plaice. B.ased on that analysis a short tenn 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 1998 at status-quo fishing mortality (0.46) was expected to be around 270 kt with an expected 
catch 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, t9 accommodate the increase in weight at age observed. The weights at age were assumed to be 
constant. for all prediction years. However, the increase in weights at age was at a lower level than assumed in the 
working document to ACFM. 

1 'Flag-vessels' are defined· as: vessels registered under a foreign (i.e. non-Dutch) flag. but owned by a Dutch 
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 biological reference points: the yield per recruit and 
spawner per recruit curves which are used to derive FO.l and Fmax. Tables 9.11.1 and 9.11.2 give the input data 
and results of the Yieid per Recruit anaiysis. 

Figure 9.11.2 shows the stock recfuitlnent plot with the F teplac~IIl~nlline:s fur Fnigh. Fmed and Flow. Reference 
points are estimated as: 

Reference point 1996 assessment Current assessment 
FClIITeDt 0.46 0.41 

.. .l.l,.";:,,,\.. ........................ }}.2: .................................. .?2..~ .................................... .. 
F;q OA6 OAl 
Fo.l 0.09 0.13 
Fm'" 0.24 0.31 
Fm'" 0.28 0.26 
Fh;" 0.48 0.52 
FI~' Na 0.40 
B,o," 212 kt 223 kt 
MBAL 300 kt 300 kt 

MBAL is an accepted reference point for North Sea plaice. 

Floss was calculated using the prograrn GLOSS2 taking the 50 percentile of tht; bootstmppt:.d Floss distributiun 
(Cook, 1997). Results are shown in FigUiC 9.11.3. 

The current level of c1pTent fishing mortality is above mostTeference points except for Fhigh• 

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 slight differences 
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 WO a new approach was introduced for the estimation of biological reference points taking into account 
the uncertainty of various parameters in medium tenn forecasts (see Section 17). On the basis of a range medium 
term forecast -with different F v:alues the probability distribution of the final (10th

) year is plotted against the-F 
used. An externally defined biomass reference point is assumed to apply: either 1'v1BAL of BlOBS (lowest observed 
biomass). In order to avoid this liIT'..1t biomass level \vith a high probability, t.~e probability distribution of SSB is 
used to calculate the F level that corresponds to a certain probability (Figure 9.12.1). This F level is called Fp", 
i.e. the F for a precautionary approach at a x percentile level of probability. Next, the Fp", and the 50 percentile 
of the SSB distribution are used to calculate a Bpa,. . 

Two sets of calculations were perfonned. The first set used the MBAL as the limit SSB, the second set used the 
lowest 'Observed biomass (B]oss)' Results can be summarized as follows: 

Blim 220 (B,o,,) 300 (MBAL) 
Prob F" Bp, F" B" 
0.05 0.37 283 0.28 359 
O.i 1°·39 267 1°·29 34& 
0.2 n" 250 n "' 334 Iu,<t", IV.Jl 

Using the lowest observed biomass at the 5% probability level, a Bpa of 283 kt is derived. Using the MBAL asa 
Blim yields a Bpa of 359 kt. It can be observed that the different probability levels yield Fp, and B", levels which 
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 Flo" and 
Fpreseilt: are evaluated and the overlap between these are used as estimators for the probability that present -F levels 
are at or above Floss.- 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 Fi",. With the limit reference F thus derived (Flirn = 0.32), a 10-
year medium term projection was run using.the Shepherd SR relation (Figure 9.12.2). The Bp, was estimated as 
the 50 percentile biomass level at the end of the 10 year period (Bp,= 344 kt) and the Blirn as the 5 percentile 
biomass level (BUm = 288). 

Floss 
Prob 
0.05 

10.32 

IBlim 
288 

Bpa 
344 

Results of both approaches are consistent. The Blirn = 288 of the second approach can be compared with the Blim 
= 300 of the first approach, whereby the B po are at a similar leveL 

The current ievei of SSB is below aii proposed reference poims. 

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 O~}O 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 distributions of 5, 10, 20, 30, 50, 80 and 
90%. 

This question is dealt with in Seedon 9.8. In summary, seven medium term iorecast wnn 'uu runs were made 
with recruitment generated using sampling from a Shepherd stock recruitment relationship with a cv 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 calculated. Results are presented in Figures 9.8.2 - 9.8.4. 

Under the assumptions of the model, SSB is only expected to stabilize in a 10 year period with a fishing mortality 
of around 0.3. Higher fishing mortalities are expected to bring the stock to the steep left hand side of the stock 
recruitment curve and hence to lower median recruitments., Fishing at F=O.S is expected to give a median 
recruitment in 2006 of 190 millions whereas at F=O.3 it is expected to be 423 millions. 

b. Equilibrium spawning stock biomass and equilibrium yield for a full range offishing 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=037, SSB is expected to be at the !11jnimu...TIl 
observed biomass (B'o,,=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 (0041). However, the optimum median yield is also expected to be reached in that 
area ofF. 

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 deciine in the right hand side of the stock recruitment curve, which generates an 
optimum fishing mortality which may not be realistic. 

E:IACFM\WGNSSK981REP98.DOC 18110/97 19:35 381 



Table 9."1.1 North Sea plaice. Nominal landings (tonnes) in Sub·al'ea IV as officially reported to ICES, 1985 ·1996 

Country 1985 l'98H 1987 1988 1989 1990 lB91 1992 1993 '19£14 1995 1!~96 

Belgium B965 7:23~~ 8554 115:27 109~19 13940 14:328 12006 10814 J95>1 7093 5765 
Denmar~: 28236 2633l! 21597 2:02!59 23481 26474 24:356 20891 16452 1:100,6 13358 lln6 
Farce Islands 43 
France 1010 751" 1580 17'73 20~17 1339 !508 537 603 4:3:8 442 :379 
Germany ~!197 180fl 1794 25156 5341 8747 7!~2fl 6818 6895 ~56S17 6329 4753 
Netherlands 90950 7444i' 76612 777:24 841i'3 78204 67B4ti 51064 48552 50289 44263 35419 
Norway 23 211 12 :21 3~~1 1756 !560 836 753 50:1 674 1:242 
Sweden 18 Hl 7 2 12 169 lOa 53 7 6 3 4 
UK (Englaml & Wales) 111335 124211 14891 17613 20413 18810 18:261' 21049 20586 1:1806 15801 13!541 
UK (Scotland) 4577 486B' 5747 68:84 56.11 6822 9!j7~~ 10228 10542 Il943 8594 7451 

Total report"d 148311 1279Q;! 130794 13:8412 152408 '156261 143!56ti 123482 115204 10il73:7 96557 80:330 
Unallocated landings 111527 3744~j 22876 160153 17410 -21 443f1 1708 1909 65,5 1799 2B26 .., 
Landings as used by WG 15f1838 169818 '156240 148004 125190 117113 1103912 98356 83:156 00 16534;' 153670 15>4475 

'tv 

TAC 200000 180000 - 150006-17'5000 185000 180000 175000 175000 175000 161;000 115000 77000 
81000 (revision) 

e:lacfmlwgnssk98It-9-all.xls 
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Table 9.2.1 North Sea plaice 
Natural mortality and proportion mature. 

I~ge lu 
n 11 maturit'~ n I I'" 

12 I 0:11 0:51 
3 0.1 0.5 
4 0.1 1.0 
5 0.1 1.0 
6 0.1 1.0 

17 0.11 1.01 
18 0.11 1.01 
9 0.1 1.0 
10 0.1 1.0 
11 0.1 1.0 
12 0.1 1.0 

113 0.11 1.01 
114 0.11 1.01 
115+ 0.11 1.01 

e:lacfmlwgnssk981t-9-all.xls 
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TSible 9.2.2 Input 10 the XSA assessment - catch In numbers 

Run title: Plaice In IV (run: XSAMAP02IX02) 
AI 10.Qcl-97 12:24:28 

Table 1 
YEAR 
AGE 

Catch numbers at age Numbers'10*'-3 
1957 1958 1959 

+gP 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

o TOTALNUM 
TONSLAND 
SOPCOF% 

AGE 

+9P 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

o TOTALNUM 
TONSLAND 
SOPCOF% 

YEAR 
AGE 

+gp 
o TOTALNUM 

TONSLAND 
SOPCOF% 

YEAR 
AGE 

t-gp 

2 
3 
4 
5 
6 
7 

• • 
10 
11 
12 
13 
14 

2 
3 
4 
5 
6 
7 
8 

• 
10 
11 
12 
13 
14 

o TOTALNUM 
TONSLAND 
SOPCOF% 

o 
4315 

59818 
44718 
31771 

8885 
11029 
9028 
4973 
4300 
2580 
1211:<: 
787 
875 

1005 
185396 
70563 

111 

1967 

o 
5982 

30304 
112917 
41383 
22053 
16175 
8004 
5728 
3045 
2033 

968 
1303 
783 

3043 
254721 
108819 

102 

1977 

3220., 
56969 
43289 
66013 
83705 

9142 
5912 
5022 
4061 
1927 
1301 
1357 
48. 

2290 
1827 

286524 
119188 

iOO 

1987 

o 
85123 

115951 
111239 
.64758 
34728 
11452 

4341 
2154 
1743 
1033 
663 
529 
296 

1214 
435224 
153670 

99 

e:\acfm\wgnssk98\t-9-all,xls 

o 
7129 

22205 
62047 
34112 
19594 
8178 
8000 
6110 
4093 
4530 
i740 
1110 
528 

1147 
180523 
73354 

106 

1968 

o 
9474 

40698 
38140 

123619 
17139 
10341 
10102 
3925 
4891 
2273 
1556 
607 

1007 
3031 

266803 
111534 

103 

1978 

1143 
60578 
62343 
54341 
50102 
35510 

5940 
3352 
2419 
2176 
1145 
803 
689 
330 

2525 
283196 
113984 

96 

1988 

o 
15146 

250675 
74335 
473.80 
25091 
i6774 
5381 
3162 
1671 

932 
932 
505 
516 

1677 
444177 
i54475 

98 

o 
16556 
30427 
25489 
41099 
22936 
13873 
6408 
6596 
5-:360 
3386 
3564 
1507 
869 

1494 
179564 
79300 

102 

1969 

3 
15017 
45187 
36084 
35585 

102014 
10410 
6086 
8192 
3739 
4760 
1796 
1223 
703 

3871 
274670 
121651 

106 

1979 

1318 
58001 

118863 
48962 
47886 
39932 
24228 

4161 
2807 
2333 
1849 
1113 
707 
707 

2579 
3-55476 
145347 

100 

1989 

1261 
46757 

105929 
231414 

-52909 
19247 
10567 
7561 
2120 
1692 

927 
630 
446 
328 

1557 
483345 
169Bi8 

99 

1960 

o 
5959 

61876 
51022 
21321 
27329 
14186 
9013 
5087 
4711 
3418 
2:391 
1966 
1014 
1653 

210946 
87541 

101 

~970 

76 
17294 
51174 
56153 
40686 
35074 
78886 

6311 
4185 
4718 
2202 
2871 
1150 
939 

2900 
304679 
130342 

97 

1980 

979 
64904 

133741 
77523 
24974 
17962 
13761 

8458 
1864 
1326 
952 

1173 
433 
284 

1209 
349563 
139951 

101 

1990 

1512 
31766 
96067 

109559 
160237 
26895 

8431 
4410 
3717 
1176 
767 
487 
325 
235 

1222 
446856 
i56240 

98 

1961 

o 
2264 

33392 
67906 
32699 
12759 
14680 
9748 
5996 
.34~ 

3621 
2887 
1743 
1345 
1618 

194104 
85984 

102 

19n ,. 
29591 
48282 
33475 
26059 
22903 
16913 
29730 

6414 
4602 
3377 
2213 
1910 

929 
3879 

230296 
113944 

103 

1981 

253 
100927 
122296 
57604 
35745 
12414 
9564 
8092 
4874 
1406 
1097 
830 
796 
468 

1306 
357672 
139747 

102 

1991 

1416 
42027 
81484 

113986 
7?47S 
78494 
15113 
5509 
3267 
2565 
1039 
670 
396 
332 

1296-
420069 
148004 

96 

1962 

o 
2i47 

35876 
66779 
50060 
20628 

9080 
9035 
5257 
3428 
2659 
2266 
2001 
1061 
1386 

211643 
87472 

97 

1972 

:<:233 
36528 
62199 
52906 
23043 
16998 
14380 
10903 
18585 
3467 
2841 
2538 
1553 
1591 
3661 

253426 
122843 

10S 

1982 

3334 
47776 

209007 
69544 
28655 
16726 
7589 
5470 
4482 
3706 
1134 
712 
575 
519 

2007 
401236 
154547 

iOI 

1992 

3196 
41447 
81827 
70534 
71836 
33685 
30664 

7253 
3450 
2497 
1786 
1006 
624 
629 

1648 

352102 
125190 

98 

384 

1963 

o 
4340 

21471 
76926 
54364 
31799 
12848 
6833 
7047 
3863 
3591 
2117 
2089 
1536 
3396 

232220 
107118 

102 

1973 

i268 
31733 
59099 
73065 
42255 
13817 
8885 
9848 
60S!'! 

13829 
1660 
1995 
1516 
1355 
3603 

270032 
130429 

10S 

1983 

1214 
119695 
115034 

99076 
29359 
12906 
8216 
4193 
3013 
2947 
2144 
1219 
581 
344 

1052 
400993 
144038 

99 

1993 

3170 
49674 
93111 
70839 
51090 
29811 
13805 
12710 

4128 
2235 
1588 
1173 
861 
310 

1:'121 

335826 
j17113 

98 

1964 

o 
i4708 
40486 
64735 
57408 
37091 
15819 
6595 
3980 
3804 
3066 
1905 
1518 
1300 
5293 

257708 
110540 

101 

1974 

2223 
23120 
55548 
42125 
41075 
19666 
8005 
6321 
5568 
3931 

it-m8 
1634 
1686 
1242 
3369 

225631 
112540 

104 

1984 

108 
63252 

274209 
53549 
37468 
13661 
6465 
5544 
2720 
2088 
1307 
1143 

455 
310 

1262 
463541 
156147 

98 

1994 

1288 
41773 
95773 
77935 
39615 
21353 
15850 
6690 
6155 
2745 
1134 
820 
766 
459 

1022 
313380 
110392 

99 

1965 

o 
9858 

42202 
53188 
43674 
30151 
18361 
8554 
4213 
4015 
2807 
2221 
1745 
1338 
5461 

227188 
97143 

101 

1975 

9Bi 
28124 
61623 
31262 
25419 
21188 
11873 
5923 
4106 
3337 
1741 
7935 
1080 
1424 
4178 

210194 
108536 

106 

1985 

121 
73552 

144316 
185203 
32520 
15544 
6871 
3650 
2698 
1543 
1030 
1070 
727 
371 

1057 
470273 
159838 

1995 

6981 
33499 
76526 
76168 
35882 
18947 
10GG9 
5054 
2688 
2174 
1321 
631 
370 
396 
937 

272243 
90356 

100 

1966 

o 
4144 

65009 
51488 
36667 
27370 
16500 
10784 
6467 
3336 
1843 
2552 
1624 
1032 
4541 

233357 
101834 

102 

1976 

2820 
33643 
77649 
96398 
13779 
9904 
9120 
6391 
2947 
2020 
2;1 i 

", 
4478 

388 
2644 

265203 
113670 

103 

1986 

1674 
67125 

163717 
93801 
84479 
24049 

9299 
4480 
2733 
2026 
1178 
1084 

806 
628 

1228 
458317 
165347 

ss 

1996 

960 
38489 
59672 
44366 
33054 
15457 
11883 

5557 
3376 
2015 
1757 
876 
520 
431 

1610 
220023 

83256 
99 
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Table 9.2.2 (cont'd) Input to the XSA assessment - catch weight at age (kg) 

Table 2 
YEAR 
AGE 

Catch weights at age (kg) 
1957 1958 1959 

1 
2 0 0 0 
3 D.i65 D.i98 0.218 
4 0.201 0.221 0.246 
5 0.258 0.259 0.293 
6 0.353 0.337 0.362 
7 0.456 0.453 0.473 
8 0.533 0.513 0_592 
9 0.589 0.615 0.623 

10 0.396 0.665 0.75 
I' 0.82' 0.802 0.791 
12 0.957 0_92 0.918 
13 1.048 1.045 1.009 
14 1.233 1.134 1.19 

1960 1961 1962 

o 0 0 
02 0.;91 0.211 

0.236 0.233 0.248 
0.289 0.302 0.3 
0.386 0.412 0.4 
0.485 0.509 0.541 
0.601 0.604 0.57 
0.683 0.671 0.692 
0.724 0.812 0.777 
0.874 0.87 0.959 
0_959 0_942 0_99.'5 
1.162 1.033 1.1 
1.232 1.224 i.i87 

1963 1964 . 

o 
0.25 

0.273 
0.312 
0.388 
0,487 
0.628 

+gp 1.141 1.37 1.267 1.36 1.239 1.41 

o 
0.253 
0.266 
0.319 
0.399 
0.533 
0.624 
0.667 
0.715 
0.86 
0,92 

1.033 
i.OO4 
1.182 
1.276 

1.0193 

0.7 
0.737 
o.B41 

0_89 
0.954 
0.938 
1.098 
1.204-

1.0075 
o SOPCOFAC 1.487 1.563 1.563 1.572 1.553 1.54 

1.1105 1.0634 1.0217 1.0067 1.0156 0.9665 

YEAR 

AGE 

+9P 

i 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1'2 
13 
14 

1967 1968 1969 1970 

o SOPCOFAC 

o 
0.232 
0.279 
0.322 
0.425 
0.547 
0.597 
0.662 
0.738 
0.837 

0.87 
0.902 

0.95 
1.032 
1_214 

1.0198 

o 
0.267 
0.298 
0_331 
0.366 
0.517 

0.59 
0.596 
0_686 

0:75 
0.817 
0.939 
0.936 
0.973 
1.201 

1.0291 

0.217 
0.294 
0.31 

0.333 
0.359 
0.412 
0.573 
0.655 
0,658 
0.694 

D.8i 
0.838 
1.022 
0.863 
1.179 

1.0582 

0.315 
0.286 
0.318 
0.356 
0.4·19 
0.443 
0,499 
0.672 
O~744 

0_762 
0.78 

0.892 
0_941 
1.021 
1.128 

0.9744 

YEAR 

AGE 

+9P 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

i9Tl 1978 1979 1980 

0.254 0.244 0.235 
0.323 0.315 0.311 
0_353 0.369 0.349 

0.38 0_397 0.388 
0.418 0.438 0.429 
0.556 0.491 0.474 
0.647 0.600 0.55 
0.721 0.·687 0.675 
0.715 0.776 0.796 
0.791 0.781 0.871 
0.898 0.886 0.818 

0.97 0.983 0.894 
0.855 1.039 1.083 
1.063 0.933 1_044 

o SOPCOFAC 1,165 H)94 1.115 

0.238 
0.286 
0.344 
0.401 
0.473 
0.545 
0_588 
0.662 
0.772 
0.931 
0.~3 

0.848 
1.015 
1.3OB 
1.248 

1.0136 1.0016 0.9643 0.9983 

YEAR 
1987 1988 1989 1990 

AGE 

2 0.221 0.221 0.236 0.271 
3 0.249 0.254 0.28 0.285 
4 0.3 0.278 0.309 0.298 
5 0.351 0.352 0_332 0.318 
6 0.402 0.453 0.392 0.368 
7 0.504 0.512 0.533 0.448 
8 0.583 0.608 0.603 0.596 
9 0.728 0.699 0.67 0.687 

10 0.829 0.813 0.792 0.752 
11 0.826 0.936 0.819 0.817 
12 0.996 0.964 0.923 1.025 
13 1;015 1.041 0.952 1.077 
14 1.045 1.137 1.157 1.096 

+gp 1.127 1.115 1.084 0.968 
o SOPCOFAC 1.15 1.038 0.994 1.0.75 

0.9875 0.9848 0.9854 0.9827 

e:\acfm\wgnssk98\t-9-all.xls 

1971 

0.256 
0.318 
0.356 
0.403 
0.448 
0.514 
0.542 
0.607 
0_699 
0.724 
0.£118 
0.648 
0.922 
1.004 
1.133 

1.0331 

1981 

0.237 
0.274 
0.329 
0.416 
0.505 
0.558 
0_004 
0.642 
0.n5 
0.869 

0.95 
0.931 
0.933 
1.179 
1.236 

1.0175 

1991 

1972 

0.246 
0.296 
0.352 
0.428 
0.493 
0.541 
0.608 
0.646 
0.674 
0.785 
0.641 
0.901 

0.9 
0.964 
1.192 

1.0283 

1982 

0.279 
0.262 
0.311 
0.424 
0.514 
0.608 
0.664 
0.71:!! 
U.738 

0.84 
0.983 
1.045 
1.174 

0.97 
1.177 

1.0062 

1992 

1973 

0.272 
0.316 
0.344 
0.405 
0.486 
0.539 
0.605 
0.627 
0.677 
0.729 
0.978 
0.907 
0.942 
0.983 
1.079 

'_0508 

1983 

1974 

0.285 
0.311 
0.354 
0.405 
0.476 
0.554 
0.609 
0.693 
0.707 
0.779 
0.849 
0.971 
1.002 
1.04 

1.224 
1.0369 

1984 

0.2 0.233 
0_25 0.263 

0.3 0.283 
0.383 0.375 
0.515 0.491 
0.604 0.613 
0.677 0.684 
0.771 0.725 
0.615 0.837 
0.893 0.916 
0.913 0.981 
0.984 1.026 

1.24 1.112 
1.209 1.25 
1.H~7 1.214 

0.9938 0.9844 

1993 1994 

0.227 0.251 0.249 0.233 
0.263 
0.287 
0.339 
0.392 

0.44 
0.496 
0.591 
0.696 
0.732 
0.856 

0.87 
0.921 
0.787 
0.979 

0.9858 

0.286 0.263 0.273 
0.295 0.291 0.29 
0.307 0.32 0.327 
0.367 0,344 0_358 
0.456 0.427 0.424 
0.528 0.531 0.519 
0.664 0.603 0.618 
0.738 0.704 0.693 
0.822 0.737 0.755 
0.902 0.809 0.771 
0.917 0.924 0.873 
{).97Q (t969 Q.825 
0.944 0.879 0.87 
i _004 1.059 Ui36 

0.9644 0.9827 0.9791 

385 

1965 

o 
0.242 
0.262 
0.321 
0.385 
0.471 
0.539 
0.663 
0.726 
0.615 
0.792 
0.857 
0.974 
0.878 
1_121 

1.0057 

1975 

0.249 

0.3 
0.33 
0.42 

0.495 
0.587 
0.636 
0.703 
0.783 
0.853 
0.854 
0.983 
0.953 
1.138 
1.264 

1.0624 

1985 

1966 

o 
0.232 

0.27 
0.348 
0.436 
0.484 
0.559 
0.624 

0.69 
0.813 
0.858 
0.843 
0.943 
1.018 

1.0B 
1.0182 

1976 

0~265 

0.295 
0.338 
0.375 
0.513 
0.594 
0.641 
0_705 
0.741 
0.B13 
0.851 
0.928 
1.019 
1.009 
1.159 

1.0254 

1986 

0.247 0.221 
0.264 0.269 

0.29 0.304 
0.337 0.347 
0.462 0.425 
0.577 0.488 
0.678 0.675 
0.729 0.751 
0.804 0.B53 

0.9 0.921 
1.001 0_948 

0.95 1.063 
1.071 1.078 
1.139 1.074 
1.215 1.11 

0.9799 0.9877 

1995 

0.272 
0.277 
0.302 
0.341 
OA03 
0.45 

0.517 
0.588 
0.703 
0.819 
0.775 
0.822 
0.867 
0.872 
1.036 

0.9977 

1996 

0.24 
0.279 
0.31 

0.361 
OA27 
0.489 
0.501 

0.57 
0.689 
0.806 
0.837 
0.846 
0.811 
0.779 
0.823 
0_985 



Table 9.2.2 (cont'd) Input to the XSA assessment - stock weight at age (kg) 

Table 3 
YEAR 
AGE 

+gp 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

YEAR 
AGE 

+gp 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

YEAR 
AGE 

1 
2 
3 
4 
5 
6 
7 
6 
9 

10 
11 
12 
13 
14 

Stock weights al age (kg) 
1957 1958 1959 

0.141 
0.2 

0.268 
0.238 
0.325 
0.485 
0.719 
0.682 
0.844 
0.918 
1.137 
1.182 
1.385 
1.48 

1.585 

1967 

0.141 
0.203 
0.246 
0.281 
0.442 
0.528 
0.585 

0.65 
0.703-
0.833 
0.907 
1.007 
0.898 
0.976 
i.22i 

1977 

0.16 
0.25 

0.309 
0.364 
0.405 
0.551 
0.627 

0.69 
0.667 
0.759 
0.818 
0.909 
0.838 
1.055 
1.116 

0.141 
0.2 

0.197 
0.226 
0.303 
0.442 
0.577 
0.778 
0.793 
0.945 
1.081 
0.785 
1.042 
1.615 
2.159 

1968 

0.141 
0.2 

0.265 
0.301 
0.344 
0.532 
0.592 
0.362 
0.667 
0.746 
0.791 
0.919 

0.81 
0.938 
i.i7 

1978 

0.15 
0.242 
0.336 
0.367 
0.411 
0.467 
0.547 

0.704 
0.773 
0.848 
0.939 
0.959 
1.024 
1.119 

0.141 
0.;46 
0.194 

0.24 
0.329 

0.47 
0.65 

0.686 
0.908 
0.897 
0.901 
1.138 

1.41 
0.945 

1.34 

1969 

a.liS 
0.203 
0.258 
0.297 
0.344 

0.39 
0.565 
0.62i 
0.679 
0.635 
0.772 
0.741 
0.995 
0.907 
i .i79 

1979 

0.15 
0.243 
0.303 
0.363 
0.414 
0.459 
0.543 
0.667 
0.764 
0.826 
0.894 
0.88 

1.127 
1.041 
1.255 

Table 3 Stock weights at age (kg) 
YEAR 1987 1988 1989 
AGE 

+gp 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

0.15 
0.194 
0.265 

0.33 
0.401 
0.503 
0.573 
0.711 
0.747 
0.817 
1.009 
1.018 
1.019 
1.214 
1.114 
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0.15 
0.212 
0.238 
0.315 
0.426 
0.467 
0.547 
0.644 
0.706 
0.897 
0.937 
1.009 
1.065 
1.135 
0.972 

0.15 
0.215 
0.248 
0.282 
0.362 
0.484 
0.553 
0.616 
0.759 
0 .. 837 
0.791 
0.968 
1.215 
0.899 
0.857 

1960 

0.141 
0.i9 

0.208 
0.24 

0.364 
0.469 
0.633 
0.726 
0.845 
0.918 
0.975 
1.126 
1.148 
1.373 
1.522 

1970 

a.li5 
0.25 

0.261 
0.311 
0.369 

0.41 
0.468 
0.636 
0.732 
0.747 
0.771 
0.898 
0.839 
1.155 
i.i75 

1980 

0.15 
0.229 
0.307 
0.372 
0.444 
0.524 
0.582 
0.651 
0.778 
1.025 
0.947 
0.838 
1.209 
1.194 

1 • .;;11 

1990 

0.15 
0.245 
0.272 
0.282 
0.343 
0.422 
0.555 
0.647 
0.701 
0.76 

1.017 
1.144 
0.996 
1.046 
1.068 

1961 

0.141 
0.i26 
0.202 
0.254 
0.337 
0.483 
0.579 
0.691 
0.779 
0.911 
0.947 
1.079 
1.184 
1.186 
1.424 

1971 

a.li5 
0.248 
0.305 
0.363 
0.413 
0.489 
0.512 
0.583 
0.696 
0.707 
0.817 
0.847 
0.941 
0.936 
1.102 

1981 

0.15 
0.25 

0.282 
0.378 
0.473 
0.536 

0.57 . 
0.624 
0.707 
0.849 . 

0.91 
0.866 
1.114 
1.218 
1.324 

1991 

0.131 
0.208 
0.263 
0.276 
0.342 
0.401 
0.463 
0.633 
0.652 
0.744 
0.824 

0.96 
0.95; 
0.825 
0.891 

1962 

0.141 
0.i87 
0.258 
0.306 
0.424 
0.573 
0.684 
0.806 
0.873 
1.335 
1.074 

1.24 
1.141 

1.8 
1.619 

1972 

0.175 
0.274 
0.321 
0.401 
0.473 
0.534 
0.579 
0.606 
0.655 
0.759 
0.815 
0.869 
0.849 
0.971 
1.237 

1982 

0.15 
0.242 
0.265 
0.381 

0.49 
0.589 
0.631 
0.679 
0.726 
0.828 
0.981 
1.066 
1.182 
0.897 
1.197 

1992 

0.131 
0.262 
0.267 
0.301 
0.318 
0.403 

0.5 
0.573 
0.683 

0.73 
0.803 
0.852 
0.958 
0.774 
1.016 

386 

1963 

0.141 
0.2 

0.232 
0.29 

0.378 
0.54 

0.663 
0.788 
0.882 
0.961 
1.097 
1.261 
1.246 
1.403 
1.678 

1973 

0.175 
0.264 
0.322 

0.38 
0.468 
0.521 
0.566 
0.583 
0.617 
0.69 

0.926 
0.899 
0.961 
0.977 
0.998 

1983 

0.15 
0.211 
0.248 
0.329 
0.494 
0.559 
0.624 
.... '7~"" v .• ,I<. 

0.754 
0.791 
0.824 
1.011 

1.13 
1.257 

1993 

0.131 
0.257 
n ~I:!'" U.-,,-... -r 

0.302 
0.33 

0.391 
0.49 

0.587 
0.633 
0.723 
0.764 
0.914 
0.798 
0.822 
0.969 

1964 

0.141 
0.2 

0.22B 
0.276 
0.373 
0.477 
0.645 
0.673 
0.845 
0.973 
0.999 
1.255 
1.201 

1.62 
1.46 

1974 

0.17 
0.234 
0.304 
0.375 
0.437 
0.524 

0.57 
0.629 
0~652 

0.69 
0.774 
0.932 
1.017 
0.962 
1.113 

1984 

0.15 
0.203 
0.242 
0.338 
0.464 
0.571 
0.649 
0.692 
0.787 
0.898 
0.932 
1.042 
1.235 
1.127 
1.235 

1994 

0.131 
0.222 
0.249 
0.301 
0.36 

0.404 
0.462 
0.533 
0.653 
0.702 
0.864 
0.879 
0.939 
0.701 
0.888 

1965 

0.141 
0.2 

0.246 
0.274 
0.333 

0.43 
0.516 
0.601 
0.722 
0.578 

0.79 
0.843 
1.072 
0.721 
1.234 

1975 

0.17 
0.275 
0.294 
0.417 
0.483 
0.544 

0.61 
0.668 
O~704 

0.762 
0.83 

0.886 
0.874 

1.07 
1.217 

1985 

0.15 
0.208 
0.243 

0.31 
0_452 
0.536 
0.635 
0.656 
0.764 
0.869 
0.955 
0.906 
1.068 
1.108 
1.308 

1995 

0.124 
0.245 
0.265 
0.312 
0.399 
0.448 
0.509 
0.584 
0.678 
0.789 
0.669 

0.82 
0.852 

0.9 
1.11 

1966 

0.141 
0.2 

0.243 
0.301 
0.403 
0,455 
0.503 
0.565 
0.581 
0.848 
0.949 
0.704 
1,052 
1.056 
1.216 

1976 

0.17 
0.217 
0.281 
0.332 
0.484 

0.55 
0.593 
0.658 
0_694 
0.743 
0.784 
0.875 
0.972 
1.158 
1.107 

1986 

0.15 
0.195 
0.253 
0.336 

0.44 
0.533 
0.692 
0.779 
0.888 
0.971 
0.953 
1.107 
1.153 
1.126 
1.354 

1996 

0.124 
0.245 
0.283 
0.33 
0.39 

0.462 
0.488 
0.554 

0.66 
0.791 
0.795 
0.845 
0.725 
0.763 
0.896 
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Table 9.4.1 Settings for 1997 assessment compared to 1996 assessment 

year of assessment 

Fleets 

First tuning year 
Last datayear 

Time series weights 

Catchability dependent on stock size for age < 
Shrinkage to population mean for ages..;:: 
Catchability independent of age for ages >= 

Survivor estimates shrunk towards mean F 
s.e. of the means towards which estimates are shrunk 
Minimum standard error for pop. Estimates 
Prior weighting 

e:\acfm\wgnssk9B\t-9-all.xls 

11996 

NL BT 

bs~~;~ 
ISNS 

1

1986 
.1995 

!taper 

ears 
89-95 

as-S5 
86-95 
86-95 

I ~ years! 5 ages 

0.3 
IIIUIU:I 

388 

a es 
2-14 

2-14 
1-10 
1·3 

11997 
al ha-beta 
0-1 NL BT cpue 

,... ~ IUK BT cpue 

~~~6-0.75IBTS-ISIS 
0.66-0.75 ISNS 

1
1987 

.1996 

!no taper 

ears 
89-96 
87-96 

87-96 
87·96 

I~ years 15 ages 

0.3 
IIIUII"" 

a es 

1-10 
1·3 

al ha-beta 
0-1 
0·1 
,..."""",.....,.'" v.vv·v., .... 

0.66-0.75 



, 
Table 9.4.2 

Lowestoft VPA Version 3.1 

10·0ct-97 11:35:47 

Extended Survivors Analysis 

Plaice in IV (run: XSAMAP02/X02l 

CPUE data from file /users/fish/ifad/ifapwork/wgnssk/ple_nsea/FLEET.X02 

Catch date fo!'" 40 years. 1957 to 1996. Ages , to' 15. 

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

FLT04: UK BT ,cpue (C, 1987, 1996, 2, 14, .000, 1.000 
FLTll: BTS-I-SlS Neto, 1987, 1996, I, 10, .660, .750 
FLTI2: Neth COlTlTlerci, 1989, 1996, 2, 14, .000, 1.000 
FLT13: TRIDENS SNS $; 1987, 1996, 1, 3, .660, .750 

Time series weights : 

Tapered time weighting not applied 

Catchabi l ity anal-ysis : 

Ce-tchebHHy depend!!"!t on stock: si:!! for ages .0: 4 

Regression type = C 
Mini~ of 5 points used for regression 
Survivor estimates shrunk to the population ~e8n for ages < 4 

Catchabitity independent of age for 8ges >= 10 

T~rminal population ~sti~~tion 

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 

Mini~~m star~ard error for po~~lation 
estimates derived from each fleet = .300 

Prior weighting not applied 

Tuning had not converged after 50 iterations 

Total absolute residual between iterations 
49 and 50 = .00238 

Final year F values 
Age , I, 2, 3, 4, 5, 6, 7, 
Iteration 49, .0033, .1126, .3757, .5199, .4983, .5200, .6554, 
Iteration 50, .0033, .1126, .3755, .5196, .4982, .5199, .6552, 

Age , 11, 12, 13, 14 
Iteration 49, .2431, .2451, .2370, .2921 
Iteration 50, .2429, .2449, .2368, .2918 

389 

8, 9, 10 
.4527, .3027, .2856 
.4525, .3026, .2855 



Table 9.4.2 contiiii.i€d 

Regression weights 
, 1.000, 1.000, 1.000, 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, .000, .000, .003, .004, .004, .008, .011, .005, .017, .003 
2, .081, .033, .099, .094, .131, .128, .147, .175, .148, .113 
3, .389, .323, .. 296, .270, .328, .360, .414, .413, .490, .376 
4, .677, .412, .492, .500, .523, , .463, .534, .644, .598, .520 
5, .690, .608, .512, .667, .642, .650, .638, .574, .616, .498 
6, .542, .555, .471, .. 471, .720, .621, .545, .532, .527, .520 
7, .498, .485, .423, .344, .467, .608, 'M '". • 'tY't , .:J:J:J, .'t7U, .U.lJ 

• ., . .409, . 373, . 278 • .351 • .379, .483, .418, .303, .453 -, ._--, 
9, .. 267, .366, .248, .281, .305, .. 345, .343, .404, .262, .303 

10, .309, .305, .303, .190, .285, .358, .349, .358, .216, .285 
11, .245, .241, .246, .195, .228, .292, .361, .267, .260, .243 
12, .243, .324, .228, .177, .234, .321, .283, .285, .208, .245 
13, .180 p .263, .226, .157~ .191, .316, .442, .270, .179, .237 
i4, .2i4, .239, .. , ," ,'" .07 .0< .292 .. 11::: .. .3 , •. CU, ., ... , ... U" .,'u, .~." , . '7-', 

YC!A ........... 1"' ... ; ...... numbe~s <Thousands} ......... ,.. ... ....- ..... , ... ,' 

AGE 
YEAR 1, 2, 3, 4, 5, 6, 7, 8 

1987 5.49E+05, 1.15E+06, 3. 78E+05, 2.38E+05, 1. 37E+05, 8.72E+04, 3.07E+04, 1.65E+04, 9.66E+03, 6. 89E+03 , 
i988 5 .. 75E+05, 4.97E+05, 9.SSE+OS, 2.32E+05, i .. 09E+05, 6.20E+04, 4.S9E+04, i.69E+04, 1.08E+04, 6.69E+03, 
1989 4. 13E+05, 5.20E+OS. 4.3SE+OS, 6.26E+05, 1.39E+05, 5.39E+04. 3.22E+04. 2.56E+04, 1.01E+04, 6.80E+03, 
1990 3.98E+05, 3.72E+05, 4. 26E+05 , 2.93E+05, 3.46E+05, 7.53E+04, 3.05E+04, 1.91E+04, 1.59E+04, 7.15E+03, 
1991 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, 1.58E+05, 7.66E+04, 7.08E+04, 2.41E+04, 1.24E+04, 8.72E+03, 
1993 3.05E+05, 3.81E+05, 2.89E+05, 1.80E+05, 1.14E+05, '7.46E+04, 3. 73E+04, 3.49E+04, 1.49E+04, 7.98E+03, 
1994 2.85E+05, 2.73E+05, 2.97E+05, 1.73E+05, 9.54E+04, 5.44E+04, 3.91E+04, 2.06E+04, 1.95E+04, 9.60E+03, 
1995 4. 27E+05 , 2.57E+OS, 2.08E+OS, 1.78E+05, 8.20E+04, 4.86E+04, 2.90E+04, 2.03E+04, 1.23E+04, 1.17E+04, 
1996 3.10E+OS. 3.80E+OS. 2,QOE+05. 1.1SE+OS; 8.86E+04; 4.01E+04. 2.60E+04. 1,61E+04; 1.36E+04 i 8.53E+03; 

Estimated population abundance at 1st Jan 1997 

.OOE+OO, 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+04, 2.67E+04, 1.80E+04, 1.25E+04, 

Standard error of the weighted LogCVPA pc~~lations) 

.3802, .3957, .3955, .4078, .4284, .4418, .4392, .4511, .4826, .5235, 

AGE 
YE.6,R 11 12. 13. 14. 

1987 5.00E+03, 3.23E+03, 3.37E+03, 1.62E+03, 
1988 J. IOAc ... n-:c 'lC E;;/.c ... n-:c ? ?oc ... n'lC ? lOE;:c ... n';( 

"T .............. _, _ ..... "T ......... , ..... ~ .......... , .................. , 
1989 4.46E+03, 3.25E+03, 2.32E+03, 1.60E+03, 
1990 4. 54E+03 , 3.16E+03, 2.35E+03, 1.67E+03, 
1991 5.35E+03, 3.38E+03, 2.39E+03, 1.81E+03, 
1992 7.40E+03, 3.86E+03, 2.42E+03, 1.79E+03, 
1993 5.51E+03, 5.00E+03, 2.53E+03, 1.60E+03, 
i994 5.09E+03, 3.48E+03, 3.4iE+03, i .47E+03, 
1995 6.07E+03, 3.53E+03, 2.37E+03, 2.35E+03, 
1996 8.56E+03, 4.24E+03, 2.59E+03, 1.79E+03, 

Estimated population abundance at 1st Jan 1997 

5.80E+03, 6.08E+03, 3.01E+03, 1.85E+03, 

Taper weighted geometric mean of the VPA populations: 

8.67E+03, 6.04E+03, 4.i7E+03, 2.94E+03, 

Standard error of the weighted Log(VPA populations) 

.5571, .5663, .5705, .5856, 

390 



Table 9.4.2 continued 

Log catchability residuals. 

Fleet FLT04: UK BT cpue CC 

Age 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 
1 No data for this fleet at this age 
2 -8.88, 7.39, 8.86, 7.26, 2.74, -5.13, 1.74, -7.55, -6.63, 
3 .69, .78, -1.43, - .69, -1.32, .48, .51, .40, .89, 
4 .A ,. . ,n · .. . 7n . ~, .. " ., ........ , ..... , . '''::' '0#", ..... , ._. , . . -. ........ ..... , 
5 . 20, .34, .. 16, .00, ·.36, - .16, - .07. .15. -.06, 
6 ,~~, .15, .10, - .47, .07, -.15, -.11, -.03, .07, 
7 . " n~ · 

., . ,~ .. .n . nn .. 
"', '''', .ur, • 1.;;1, • .;;11, • 1;.11, -.;.IIV, 'U", • IJ, 

8 -.09, - .22, .51, - .16, - .13, - .23, .25, - .27, - .10, 
9 - .05, . 00, -.19 • .26, -.34, - .05, .03, .22, - .15, 

10 .11, - .23, .25, - .31, .OB, .05, .08, .10, -.12, 
11 -.13, .03, .21, -.25, -.23, .21, .35, - .13, .28, 
12 -.20, • 34, .29 • -.45, .02. -.22, .07, .10, .11, 
13 .07, -.01, .03. - .19, -.22. .29, .18, .12, -.06, 
14 " •• ., · n,. n. ., .~ 77 •• .0;.0;., . , ... , .",0;., ....... , ....... , .... 0;., • '7, ",, . , .. ~ 

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

Age , 7, 8, 

1996 

.21 
·.30 

.10 

.12 

.11 
.n 

.;;IU 

.44 

.28 
·.01 

.25 

.43 

.55 

.67 

9, ... ~!. ..... ... ~:. ... ... ~~ ..... ioiean Log q, -O.O/U;), -O.UO"'. -,.0""", -?aOia, -?7603, -7.8602. 
S.ECLog q) , 

Age I 

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

.4177, 

14 
........ ,,,'" -,. , .. ~;) . 

• 4855, 

Regression statistics 

.2047, .2051, .3217, 

Ages with q dependent on year class strength 

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

2, -8.23, ·1.638, 15.55, .00, 10, 7.09, 
3, 1.59, -.852, 8.28, .21, 10, .93, 

Ages with q independent of year class strength and constant 

Age: SLope , t-value , Intercept: RSquare; ),10 Pts; Reg s_e: 

4, 1 .54, ·1.150, 6.70, .37, 10, .63, 
5, 1 .17, R.861, 7.46, .77, 10, .24, 
6, 1 .05, -.277, 7.67, .76, 10, .23. 
7, 1.04, - .092, 7.70, .43, 10, .35, 
• n ••• . .. •• .n " ", .'J, ........ , ..... J~ • ... u, ,", .0;., , 
9, .65, 2.018, 8.43, .80, 10, .11, 

10, .95, .174, 7.81, .60, 10, .17, 
11, .66, 1.639, 8.01, .74, 1O, .14, 
12, .62, .966, 7.89, .44, 10, .17, 
13, .74, .680, 7.72, .46, 10, .17, 
14, 2.44, ·1.008, 7.24, .06, 10, .75, 

391 

.2880, .2018, 

Mean Log q 

·12.61, 
-9.93, 

N.r.t. time. 

Mean Q 

-8.67, 
-8~08, 
-7.85, 
·7.80, 
_7 '7D • .• u, 
·7.86, 
-7.74, 
-7.68, 
-7.69, 
-7.67, 
-7.39, 

10, 11, 12, 13 
-7.7435, -7.7435, -7.7435, -7.7435, 

.1721, .2357, .2782, .2407, 



Table 9.4.2 continued 

.. 1 __ ,- .. , ........ BTS-ISIS Neth '-~CCI. rI-I I I;; 

Age 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 
1 -.34, .40, .48, - .44, . . 11, .. 19, - .16" .07, .04, 
2 - .11 , -.22, .24, - .03, .03, -.02, .14, -.07, - .20, 
3 -.20, .06, - .02, .11, .. 07, .. 23, .17, .05, - .09, 
4 -.09. - .59. .50, .43, .41, -.51, - .18, .29, -.28, 
5 - ., - n, <> no .n ., - <0 - ,n - n. ....... ....... , ...... , ....... , .. "., . , .. , .-'u, .... ", ...... , 
6 -.08. - .46, .04, ·.30, .52, .73, .07. -.53. . .08. 
7 - .12, .03, .04, .. 37, .12, .59, .14, .38, .10, 
8 - .42, ·.70, -.50, - .34, - .61, .02, -.09, 1.44, 1.20, 
9 .06, '.36, -.32, -.74, -.38, -.97, .14" .70, .83, 

10 .61, .65, .86, -.24, -.03, -.61, - .16, -1.05, .. 48, 
11 No data for this fleet at th s age 
12 No data for this fleet at th s age 
13 No data for this fleet at th s age 
14 No data for this fleet at th s age 

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

1996 
.26 
.23 
.23 
.02 
.21 
.08 

.. 90 
.00 
.34 
.45 

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

4, 
'9.4915, 

.3960, 

5, 
'9.9707, 

.3355, 

6. 
·10.4088, 

.3955, 

7. 
'10.9112, 

.4087, 

8. 
-10.7195, 

.7410, 

9. 
-11.3127, 

.5939, 

Regression statistics 

Ages with q d~pendent on year class strength 

Age, Slope, t'value , Intercept, RSquare, No Pts, Reg s.e, Mean Log q 

I, .82, .387, 8.44, .37, 10, .33, -7.47, 
2, .60, 2.899, 9.82, .87, 10, .17, -7.76, 
• H "lI 00/, .n .. nn .n .- 0 .. J, .1..1101, .:;..UUot, IV. I .. , .7V, 'v, .IU, -1.1.1' , 

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

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

4, .70, 1.585, 10.35, .78, 10, .26, -9.49, 
< G< LO, .n "lI1. Ln .n .n .n n"7 -, .1..1-", .v.:;., , 'v.",.,., .... 7, 'v, ... v, .".", " 
6, .68, 1.442, 10.64, .72, 10, .25, -10.41, 
7, .49, 3.268, 10.71, .83, 10, .14, '10.91, 
8, .ai, .2i9, iO.57, . i4, i~, .63, -iO.72, 
9, .73, .383, 10.81, .20, 10, .46, -11.31, 

10, - .99, '2.370, 7.52, .'15, 10, .51, -10.54, 

392 

10 
'10.5434, 

.6270, 



Tabie 9.4.2 continued 

Fleet FLT12: Neth Conmerci 

Age 1987, 1.,,00, I."OY, IYYU, i99i, i992, i993, i994, i995, 
1 No data for this fleet at this age 
2 99.99, 99.99, .23, ,.33, .13, ~ .12, - .09, .32, - .07, 
3 99.99, 99.99, .13, - .08, ~ .08, .02, .00, - .05, .23, 
4 99.99, 99.99, .14, '.05, .06, - .13, -.09, .08, '.02, 
5 99.99, 99.99, - .08, .30, .18, .04, -.04, - .19, .. 08, 
6 99.99, 99.99, .12, .03, • 45, .09 • - .10, --.18, '.25, 
7 . ., . '" YY.YY, yy.'Y'Y, • I I, ., I, • IC. 'U' • .uo, .U~, • 'Y, 

8 99.99, 99.99, .09, .• 07, .07, .07, .05, .26, -.39, 
9 99.99, 99.99, .15, - .07, .16, .05, -.18, . 16, -.16 • 

iO 99.99, 99.99, . 37. .03 • -.02, - .05, .01, .06, -.42, 
11 99.99, 99.99, .04, -.18, - . 16, - .40, .• 37, <38, -.75, 
12 99.99, 99.99, -.25, - .21, '.54, .09, -.68, -".73, -"'01,· 
13 99.99, 99.99, - .03, - .44, .• 82, . . 46, -.55 • -1.15, -1.37, 
14 99.99, 99.99, - .42, - .57, -.45, - .33, -1.16, -1.16, -1.90, 

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

Age , 4, 5, 6, 7, 8, 

i996 

.• 07 
'.18 

.01 
•• 13 
'.16 

"' .u, 
-.09 
- .12 
.0; 

-.46 
-.96 

-1.36 
-.94 

9, 
Mean Log q, " .............. " .......... ". ". .. , ... n ". ......... I ., .. .1 .. .I .I ......... 

S.ECLog q) : 

Age , 
Mean log q, 
S.E<Log q)! 

-J.'U~U, 

.0917, 

14 
-6.8381, 
1.0682, 

Regression statistics 

-J.l I~J, 

.1638, 
-J.oot7U, -;.I.71;;1IC, -C • .;JCOI, -O.O.;J~', 

.2261, .1631, .1912, .1487, 

Ages with q dependent on year class strength 

Age; Slope , t-vaLue , Intercept. RSquare; No Ph, Reg so.e. Mean Log q 

2, 1.49, -1.240, 3.83, .52, B, .23, -6.77, 
3, 1.15, -.796, 4.94, .83, B, .14. -5.93, 

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. Mean Q 

4, .92, i.357, 6.23, .98, 8, .08, -5.70, 
5. .76. 5.112, 7.18, .99, B. .06, -I:i 71 

6, .69, 3.993, 7.49, .96, 8, .09, -5:85: 
7, .86, .802, 6.60, .85, 8, .14, -5.96, 
8, .82, .703, 7.05, .71, 8, .16, -6.39, 
9, 1.03, -.079, 6.56~ .62, 8, .16, -6.63, 

10, 7.99, -3.009, ·8.84, .03, ~, 1'1~' -6.84, .. , .. .. ft, ~ , ,. .ft ", ,.01, - I .c"t I, "t.l0, • IC, C, .J~, -'.1', 
12, 4.30, -.787, 4.60, .01, 8, 1.71, '7.37, 
13, -1.51, -1.174, 8.17, .04, B, .72, -7.61, 
14, -1.16, -1.384, 7.19, .06, 8, .58, -7.70, 

393 

10, 11, 12, 13 
.I .. 7 .... 
-0.0~0 " -0.0~0 " -C.O.;JO I, -0.0.:101, 

.2159, .4265, .6923, _9600, 



Table 9.4.2 continued 

Fleet FLT13: TRIDENS SNS S 

Age 1987, i988, 1989, 1990, 1991 I 1992, 1993, 1994, 1995, 1996 
1 -.23, - _ 1? .18, - .24, .70. .45, - _ 11 -.27, -.30. .00 
2 - . 18, .04, .05, - . 14, .22. .36, .06, •. 08, -.43, • 11 
3 - .29, .04, .13, .07, .01, .31, - .13, - .22, -.24, .32 
4 No data for this fleet at this age 
5 No data for this fleet at this age 
6 No data for this fleet at this age 
7 No data for this fleet at this age 
8 No data for this fleet at this age 
9 No data for this fleet at this age 

10 No data for this fleet at this age 
11 Ne 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 

Regression statistics 

Ages wi th q dependent on year class strength 

Age, SLope , t-value , Intercept, RSquare, No pts, Reg s.e, Mean Log q 

1, 1.14, •• 277, 1.00, .32, 10, .36, '2.49, 
2, .72, 1.477, 6.16, .78, 10, .24, -3.56, 
3, .54, 2.666, 8.52, .81, 10, .23, -4.94, 

Terminal year survivor and F summaries 

Age Catchabitity dependent on age and year class strength 

Year class = 1995 

Fleet, Int, Ext, Var, N, Scaled, Estimated 
, 

Estimated, 
Survivors, 

1 • , 
s.e, s.e, Ratio, , Weights, F 

FLT04: UK BT cpue (C, 
FLT11: BTS-ISIS Neth, 
FLT12: Neth Commerci, 
FLT13: TRIDENS SNS S, 

P shrinkage mean 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

279243. , 

Int, 
s.e, 
.20, 

361949. , 
1., 

278114., 

101613. , 

Ext, 

.000, 

.343, 
nnn 
.~~~, 

.386, 

,n 
."tu", , 

.50", , 

N, 
, 

4, 

Ver, 
Ratio, 
1.383, 

394 

.000, 

.000, 
nnn 
.~~~, 

.000, 

F 

.003 

.00, 

.00, 
nn 
.~~, 

.. 00, 

0, .000, .000 
1, .332, .003 
n nnn .000 -, .~~-, 

1, .262, .003 

•• n nno .'JU, .uu, 

.156, .009 



Table 9.4.2 continued 

Age 2 CatchabiLity dependent on age and year class strength 

Year class = 1994 

Fleet, 

FLT04; UK BY cpue (C. 
FLTll: BTS-ISIS Neth, 
FLT12: Neth Commerci, 
FLTI3: TRIDENS SNS S, 

P shrinkage mean 

. F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

307324. , 

Int, 
s,e r 
.13, 

Estimated, 
Survivors, 

378409. , 
355401. , 
287906. , 
292884. , 

307284. , 

232683. , 

Ext, 
s.er 
.06, 

Int, 
s.e r 

7.440, 
.226, 
.300, 
.237, 

.50", , 

N, 
, 

8, 

Var, 
Ratio, 

.497, 

• v. u •• -.. ~. .~ .. 
s.e r Ratio, 
.000, .00, 
.095, .42, 
.000, .00, 
.198, .84, 

F 

.113 

Age 3 Catchability dependent on age and year cLass strength 

Year class = 1993 

Fleet, Estimated, lnt, Ext, Var, 

FLT04; 
Survivors" g"eo" g,e, RatiQ" 

UK BT cpue (C, 84665., .997, .742, .74, 
FL T11: BTS-ISIS Neth, 129615., .182, .131, .72, 
FL T12: Neth 1"' ............. ; .,nOLnc: ", n« "' ...... " .......... , '''IV''''., ... ,..", -. "' .. " .~ .. , 
FL T13: TRIDENS SNS S, 115607. , .190, .~49, 1.31, 

p shrinkage mean 204489. , .41"" 

F shrinkage mean 114645. , .50"" 

1.1 .. ;,..10.+"...,1 ...... ....1~ .. +.; ..... 
.... , :::t" ~ ...... t'" ............. 'V" 

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

124575., .11, .09, 12, .839, .376 

Age 4 Catchability constant w.r.t. time and dependent on age 

Year class = 1992 

Fleet, 
, 

FLTC4: UK BT c~~e (C, 
FLTll: BTS-ISIS Neth, 
FLT12: Neth Conmerci, 
FLTi3: TRiDENS SNS S, 

F shrinkage mean 

Weighted prediction 

survivors, Int, 
at end of ye~r, S.e, 

61960., .10, 

Estimated, 
Survivors, 

73617, • 
57818. , 
71960. , 
c:ozn"," 
.... u ...... , 

56950. , 

Ext, 
S,e-. 
.05, 

Int, Ext, Var, 
s.e, s.e, Ratio, 

.404. .268, .66, 

.174, .035, .20, 

. 181, .094, .52, 
107 .053, .28.-...... , 
.50"" 

N, Var, F 
, Ratio; 

14, .509, .520 

395 

" ~"'ClI .. ...I Estimated ", --... --, 
, Weights, F 

1, .000, .092 
2, .324, .098 
1, .185, .120 
2, .296, .118 

,119" ' , 13 

.075, .146 

N, Scaled, Estimated 
, Weights, F 

2, .011, .513 
3, .309, .363 
0 ", J_ ."7 ., '~"" ... ' , 
3, .286, .399 

.098, .245 

.065, .402 

N, Scaled, Estimated 
, Weights, F 

3, .079, .453 
4, .299, .548 
3, ''" .jIY, ."tu~ 

3, .213, .585 

,.091, .554 



Table 9.4.2 continued 

Age 5 catchability constant w.r.t. time and dependent on age 

Year class = 1991 

Fleet, Estimated, 
Survivors, 

59823. , 
50890. , 
44791. , 
49523. , 

Int, Ext, Var, 
, s.e r s.e r Ratio, 

FLT04: UK BT cpue (C, 
FLTll: BTS·ISIS Neth, 
FLT12: Neth Commercii 
FLT13: TRIDENS SNS S, 

F shrinkage mean 

Weighted predi~t;on 

Survivors, 
at end of year, 

48707. , 

Int, 
s.e, 
• iD, 

"Z.c.no? ","' ... , .... , 

Ext, 
s.e, 
.05, 

.249, 

.170, 

.167, 

.189, 

<n 
....... , I , , 

N, 
, 

i7, 

Var I 
Ratio, 
.5;9, 

.093, .37, 

.093, .55, 
,025, : 15 i 
.176, .93, 

F 

.498 

Age 6 CatchabiLity constant w.r.t. time and dependent on age 

Year class = 1990 

Fleet, 

FLT04:UK BT cpu. (C, 
,"L.ln: 'BTS·iSiS Neth, 
FLT12: Neth Commerci, 
FLT13: TRIDENS SNS S, 

F shrinkage mean 

Weighted prediction 

Survivors~ 
at end of year, 

21569. , 

Int~ 
s.e r 
.10, 

Estimated, 
Survivors~ 

23121. , 
22863., 
19700. , 
26649., 

18240. , 

Ext: 
s.e, 
.04, 

Int, 
s.e! 

.205, 

.18i, 

.165, 

.191, 

.50", , 

N, 
, 

20, 

Var: 
Ratio, 

.370, 

, ~ ... + H~_ ........ , v .... , 

s.e. Ratio. 
.061, .30, 
.048, .27, 
.041, .25, 
.. 227, 1.19, 

F 

.520 

Age 7 Catchability COiistaiit W.I .... time aiid dependent on age 

Year class = 1989 

Fleet, 

FlT04; UK BT cpue (C, 
FLTll: BTS·ISIS Neth, 
FlJ12: Neth Commerci, 
FLT13: TRIDENS SNS S, 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

1")~~n 
I~~~""., 

Int, 
s.e, 
.n 

• I .... , 

Estimated, 
Survivors, 

16103. , 
8052., 

11521., 
14282. , 

16384. , 

Ext, 
s.e, 

n7 .... , , 

Int, 
s.e, 

• 186. 
.183, 
.156, 
.186. 

.50" " 

N, Var, 
Ratio, 

7/.n 
.1 ....... , 

396 

Ext, Var, 
s.e, Ratio, 
• 089 • .48 • 
.146, .80, 
• 065, .42 • 
.153, .82, 

F 

.655 

" ", 

5, 
6, 
5, 
3, 

N, 
, 

6, 
7, 
6, 
3, 

N, Scaled, Estimated 
, Weights, F 

4, .188, .422 
5, .280, .481 
4, .323. ,532 
3, .123, .492 

no. .627 • v ....... , 

"'_~I_'" Estimated "' ... CI ,,., .... , 

Weights! F 
.262, .492 
.239, .497 
.338, .558 
.067, .439 

.094, .591 

ScaLed. Estimated 
Weights, F 

.272, .532 

.221, .877 

.355, .684 

.049, .583 

.104, .525 



Tabie 9.4.2 continued 

Age 8 Catchability constant w.r.t. time and dependent on age 

Yeai class = 1988 

Fleet, Estimated, lnt, Ext, Var~ N, 
, Survivors, s.e, s.e, Ratio, , 

FLT04: UK BT cpue (C, 11488. , .174, .100, .57, 7, 
FLT11: BTS'ISIS Neth, 7887., .191, .119, .62, 8, 
FL f12: Neth Corrmerc i , 7879., .154, .038, .25, 7, 
FLT13: TRIDENS SNS s, 9156 •• • 186. .085. .46 • 3, 

F shrinkage mean 11143., .50, '" 

Weighted prediction 

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

j , Ratio; 
9241. , .10, .05, 26, .546, .453 

Age 9 Catchability constant w.r.t. time and dependent on age 

Year class = 1987 

Fleet, Estimated, lnt, Ext, Var, 
, Survivors, s.e, s.€', Ratio; 

FLT04: UK BT cpue (C, 9472., .161, .081, .50, 
FLTll : 8T5-ISIS Neth, 13247., .213, .113, .53, 
FLT12: Neth Corrmerci, 7835. , .148, .062, .42, 
FLT13: TRIDENS SNS S, 9152. , .186, .069, .37, 

F shrinkage mean 8136. , .50", , 

Weighted prediction 

t"'., .... i .......... ,-+ 'v+ • " ..... F ...... , ." .... ;;0' u ... , "A", ", " ... , 
at end of year, s.e, s.e, , Ratio, 

9093., .10, .. 05, 29, .530, .303 

Age 10 catchability constant w.r.t. time and dependent on age 

Year class = 1986 

Fleet, 
, 

FLT04: UK BT cpue (C, 
FLTii: BTS-iSiS Neth, 
FLT12~ Neth Commercii 
FLT13: TRIOENS SNS S, 

F shrink.age mean 

Weighted prediction 

Survivors, lnt, 
at e~ft~! year, s.e, 

:lOU"'~ .U7, 

Estimated, 
Survivors, 

4923. , 
y .. ~o. , 
5952. , 
5855. , 

5196. , 

Ext, 
s.e, 
"' .U.l, 

Int, Ext, Var, 
s.e, s.e, Ratio, 

.150, .057, .38, ,,, 
" .":J, ...... , .~, 

.144, .055, .36, 

.185~ .099, .54, 

.5.0", , 

N, Var, F 
, Ratio, ,. <L' •• 0 ", • .IrJ.I, .,y,", 

397 

N, 

• 
8, 
9, 
8, 
3, 

N, 
, 

9, 
," 'u, 
6, 
3, 

Scaled, Estimated 
Weights, F 

.327, .379 

.166, .513 

.385, .5i3 

.033, .456 

.089, .388 

Scaled, Estimated 
Weights; F 

.365, .292 

.140, .217 

.401, .344 

.021, .301 

.072, .333 

Scaled, Estimated 
Weights, F 

.388, .329 
'" •• 0 • ".1, .. 'Y,", 

.407, .279 

.014, .263 

.066, .314 



Table 9.4.2 continued 

Age 11 Catchability constant w.r.t. time and age (fixed at the value for age) 10 

Year class = 1985 

Fleet, 
, 

FLT04: UK BT cpue (C, 
FLTll: 8TS·ISIS Neth, 
FLT12: Neth Commerci, 
FLT13: TRIDENS SNS S, 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

6082. , 

Int. 
s.e, 
.10, 

Estimated, 
Survivors, 

6902. , 
710L, 
5209. , 
5695. , 

5126. , 

Ext. 
s.e, 
.05, 

Int, 
s.e, 

.146, 

.262, 

.151, 

.212, 

.50" " 

N, 
, 

30, 

VBr I 
Ratio, 

.562, 

Ext. Var. N, Scaled, Estimated 
s.e, Ratio, , Weights, F 
.054, .37, 10, .457, .217 
.172, .65, 9, .087, .21.1 
.113, .75, 8, .379, .278 
.107, .51, 2, .006, .257 

.071, .282 

F 

.243 

Age 12 Catchability constant w.r.t. time and age (fixed at the value for age) 10 

Year class = 1984 

, 
FLT04: UK 8T cpue (C, 
FLT11: BTS-ISIS Neth, 
FLT12: Neth Commerci, 
FLT13: TRIDENS SNS 5, 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

3005., 

lnt, 
s.e, 
.09, 

Estimated, 
Survivors, 

3564. , 
2419., 
2462. , 
225L, 

2727., 

Ext, 
s.e, 
.07, 

Int, 
s.e, 

.134, 

.229, 

.147, 

.300, 

<n 
.-~"" 

N, 
, 

28, 

Var, 
Ratio, 

.752, 

"--1:;,.. .. , 

s.e, 
.086, 
.204, 
• 142, 
.000, 

F 

.245 

u __ 
" ~--.-... .... _ .. : __ .. _ ... 

""I' , n, V ... Q \ 0;:"", 1:;:> ... 111"1 .. 0;: .... 

Ratio. , Weights, F 
.64, 10, .524, .210 
.89, 8, .075, .296 
.97 • 8, .323, .291 
.00, 1, .004, .315 

n7/. .267 • _'"'T, 

Age 13 Catchability const~nt ~.r.t. time ar~ age (fixed at the value for age) 10 

Year class = 1983 

Fleet, 

FLT04: UK BT cpue (C, 
FlT11: BTS-IC;:lC: ~,,"'h ._.- .. -~'" 
FLT12: Neth Conmerci, 
FLT13: TRIDENS SNS 5, 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

1111:"2 
IOJ ...... , 

Int, 
s.e, 
no ........ , 

Estimated, 
Survivors, 

2160. , 
1?0A. , ......... , 
1516. , 

1 . , 

1528. , 

Ext, 
s.e, 

n7 .v. , 

lnt, 
s.e, 

.127. n. . .,._ ... , 

.150, 

.000, 

.50" ,,' 

N, Var, 
Ratio, 

7« ..... " 

Ext, Var, N, Scaled, Estimated 
s.e, Ratio, , Weights, F 
.087, .69, 10, .591, .206 

1F.'lC ~n 7 n~n .323 . ,--. ... , .... "', . , ....... "', 
.153, 1.02, 8, .275, .282 
.000, .00, 0, .000, .000 

.073, .280 

F 

.237 

Age 14 Catchability constant w.r.t. time and age (fixed at the value for age) 10 

Year class = 1982 

Fleet, Estimated, Int, 
.. __ 1_..1 .. _ .. '=_:.. .. _ ... 

~"'L, va. , n, ~"'QU::U, I:;:>L .mQLo:Y 

, Survivors: s.e: s.e. Ratio. Weights: F 
FLT04: UK BT cpue (C, 1344., .129, . 087, .68 • 10, .612, .266 
FL 111: BTS-ISIS Neth, 852., .250, .102, .41, 6, .049, .393 
FLT12: Neth Conrnerci, 961., .163, .159, .97, 8, .245, .355 
FL 113: TRIDENS SNS S, 1 . , .000, .000, .00, 0, .000, .000 

F shrinkage mean 1362. , .50"" .094, .263 

Weighted prediction 

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

1212. , .10. .07, 25, .686, .292 
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Table 9.4.3 

Run title : Plaice in IV (run: XSAMAP02/X02) 

At 10-0ct-97 11 ~38~O9 

Terminal Fs derived using XSA (With F shrinkage) 

Table 8 Fishing mortality (F) at age 
YEAR, 1957, 1958, 1959, 1960, 1961, 1962, 1963, 1964, 1965, 1966, 

AGE 
1, .0000, .0000, .0000, .0000, .0000, .0000, .0000, .0000, .0000, .0000, 
2, .0256, .0284, .. 0458, .0161, .0065, .0070, .0159, .0557, .0113, .Oi57, 
3, .2180, .1593, .1458, .2150, .1059, .1215, .0804, .1811, .2006, .0862, 
4, .2746, .3275, .2472, .3439, .3437, .2837, .3654, .3270, .3400, .3560, 
5, .3028, .3098, .3336, .3001, .3434, .4067, .3497, .4522, .3402, .3689, 
6, .1572, .2758, .3146, .3439, .2633, .3364, .4343, .3793, .4032, .3294, 
7, .2050, .1901, .2857, .2913, .2793, .2697, .3220, .3553, .2908, .3572, 
8, .2155, .2014, .2001, .2710, .2968, ' .2474, .2984, .2427, .2943, .2473, 
9, .1931, • IYQ;), .2273, .2161, .2599, .2306, .2770, .2534, .2i56, .3368, 

10, .1834, .2154, .2391, • 2250, .1992, .2077, .2365, .2112, .3879, ~2364 • 
. 11, ' .2214, .2671, .2481, .2112, .2412, .2082, .3109, .2666, .2129, .2749, 

12, .1991, .2042, .3095, .2482, .2478, .2090, .2277, .2406, .2804, .2723, 
13, .2392, .2307, .2444, .2499, .2574, .2425, .2703, .2265, .3220, .3033, 
14, .2076, .2236, .2543, .2305, .2416, .2200, .2651, .2401, .2845, .2854, 

+gp, .2076, .2236, .2543, .2305, .2416, .2200, .2651, .2401, .. 2845, .2854, 
FBAR 2-10, • n~ .......... ............ ... ~ ...... ........... 

• 171~, .'110, . "QQ, ., .. OY, .,~~ I, • .t::~,+;;J, • .t::0'+'+, .. .t::( ~ I, • .t::(CU, • .t::;;J"'~, 

FSARC, .2317, .2500, .2434, .2815, .2821, .2838, .3223, .3037, .3024, .3090, 
FBARP, .1376, .1413, .1430, .1535, .1396, .1407, .1479, .1653, .1571, .1462, 

Table 8 Fishing mortal ity en at 'age 
YEAR, 1967, 1968, 1969. 1970, 1071 'OT.> '07': 1071. 1071:; 107" , .. " ,~, -, " '-, "'~' " , -, .', -, 

AGE 
1, .0000, .0000, .0000, .0002, .0001, .0100, .0025, .0052, .0030, .0091, 
2, .0230, .0405, .0736, .0632, .0973, .1670, .1722, .0508, .0752, .1229, 
3, .1366, .1924, .2457, .3394, .2250, .2711, .3929, .4519, .1668, .2720, 
4, .i897, .2276, .2330, .4820, ~3455, .3646, .5180, .4767, .4391, .3765, 
5, .4777, .2913, .3058, .3960, • 3822, ,3768 • ~4915j ~5476j ,5231, ,3127, 
6, .3518, .3289, .3688" .4938, .3599, .4088, .3613, .3952, .5372, .3509, 
7, .2942, .2465, .3030, .4799, .4159, .3575, .3450, .3266, .3907, .4130, 
8, .2616, .2693, .2007, .2707, .2965, .4580, .3935, .3914, .3796, .3346, 
9, .2150, .1768, .3243, .1850, .4295, .2724, .4436, .3585, .4214, .2929, 

10, .2336, .2141, .2276, .2835, .2837, .3864, .2976, .5086, .3362, .3355, 
11, .1980, .2448, .2967, .1820, .2958, .2534, .2912, .3290, .3924, .3277, 
12, .2030, .2049, .2rn, .2617, .2506, .3367, .2533, .4515, .4119, .3255, 
13, .1943, .1695, .2200, .2564, .2483, .2496, .3069, .3137, .5392, .3826, 
i4, .2092, .2024, .2698, .2342, .3024, .3005, .3194, .3934, .4216, .3337, 

+gp, .2092, .2024, .2698, .2342, ~n"l. ':tnn'" ':t101.. ':to':t/. 1.'1~ ·~::C::(7 ._¥- " ._---, ._.'~' '_"_""T, .~ ... , ... , .---. , 
FBAR 2-10, .2426, .2208, .2536, .3326, .3151, .3403, .3795, .3897, .3633, .3123, 

FBARC, .2926, .2340, .2571, .3801, .2985, .3053, .3853, .4335, .3788, .2955, 
FBARP, .1424, .1421, ~ 1604, .1983, .1795, .2022, .2288, .2148, .1881, .1905, 
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Table 9.4.3 continued 

Run title : Plaice in IV (run: XSAMAP02/X02) 

At 10~Oct'"9? 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, .0014, 
2, .229i, .1620, .1698, .1857, . i946, . i390, .1450, .1317, .1492, .1.561, 
~ ?nl;,A ~7'<' l..Rn1 1."'1,.77 I;,I;,"'I,.? ~7~7 l:inl:il:i C;n?7 nu I:in"'l,.7 -, ._---, ._'_., .. _-" ._'" ._---, ._, _., ._--- , ._-_. , .. __ ., ._-_. , 
4, .3478, .3812, .4984, .5873, .5527, .6241, .7068, .4131, .6685, .5028, 
5, .5775, .4290, , .6013, .4529, .5229, .5204, .5181, .5612, .4205, .6531, 
6, .3136, .4564, .6385, .4189, .3780, .4389, .4153, .4293, .4233, .~573, 
7, .3247, .3072, .5730, .4160, .3650, .3715, .3554, .3355, .3539, .4284, 
8, .3728, .2750, .3262, .3545, .4084, .3263, .3212, .3831, .2860, .3663, 
9, .3272, .275i, .3466, .2ii9, .3-i60, .3693, .2678, .3i69, .2891, .3201, 

10. . 2823, • 2603 • 1.118 • .2437. . 2191, . 3744 • ,3925 • ,2681. ,2662. .3260. 
11, .3337, . 2410, .3275, . .2611, • 2907, .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, .2994, .3283, .3503, .2725, .2644, .3208, 

+gp, .3057, .2492, .3676, .2465, .2994, .3283, .3503, .2725, .2644, .3208, 
FBAR 2·10, .3312, .3244, .4495, .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, 

fabie 8 Fishing mortality en at age 
VI=.lJ) 1987, 1988, 1989. 1990, 1991, 1992, 1993, 1994, 1995, 1996, FBAR 94~96 ._ .... , 

AGE 
I, .0000, .0000, .0032, .0040, .0037, .0080, .0110, .0048, .0173, .0033, .0084, 
2, .0814, .0326, .0992, .0940, .1313, .1280, .1475, .1751, .1476, .1126, .1451, 
3, .3895, .3228, .2956, .2703, .3275, .3595, .4142, .4134, .• 4901, .3755, .4263, 
4, .6767, .4116, .4922, .4996, .5226, .4632, .5343, .6439, .5978, .5196, .5871, 
5. .6902. _,,6077. .5117. .6671, .6420, .6503, .6379, .5736, .6160, .4982, .5626, 
6, .5424, .5546, .4707, .4706, .7202, .6207, .5450, .5315, .5268, .5199, .5261, 
7, .4985, .4851, .4232, .3439, .4671, .6082, .4936, .5547, .4900, .6552, .5666, 
0 ':r""a I.naa ':r7"':' "7D':r "Z1:11: "Z701: I. D"Z"Z 1.1 D"Z "Zn"D 1.1:"1: ':r01" u, .............. , ................ , .... , ...... , .... , ... ..1, • ..1 ... , ... , • ..1'1"', .......... ..1. .... , ....... , . .............. , ............ , • ..1" , ... , 

9, .2673, .3663, .2483, .2814, .3048, .3446, .3429, .4043, .2622, .3026, .3230, 
10, .3092, .3047, .3033, .1897, .2848, .3582, .3489, .3576, .2163, .2855, .2865, 
11, .2449, .2409, .2464, .1954, .2282, .2924, .3606, .2667, .2596, .2429, .2564, 
12. .2428, .3239, .2276, .1770, .2337, .3205, .2831, .2847, .2083, .2449, .2460, 
13, .. 1803, .2631, .2260, .1575, .1912, .3160, .4423, .2702, .1795, .2368, .2288, 
14, .2140, .2394, .2434, .1597, .2138. .4619. .2282. .3970, .1946, .2918, .2945, 

+gp, "1/.n .,':to/, .,/,':t/ • 11:;.07 '1':tR 1.~10 .,'R' ~07n 101..~ '01R .... ..,."', ...... ,""T, ... ..,. .... ..,., • • 01" , ..... _-. ,,,,,_,1. .-... _ .... ._1. _, . .1..,._, ._1._, 
FBAR 2-10, .4198, .3883, .3574, .3439, .4169, .4347, .4386, .4525, .4055, .4135, 

FBARC. .5015, .4216, .3780, .4062, .4343, .4239, .4338, .4530, .4588, .4155, 
FBARP. .2302, .1986, .2061, .2051, .2269, .2288, .2408, .2482, .2501, .2234, 
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Table 9.4.3 continued 

RUn title Plaice in iV (run: XSAMAP02iX02) 

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, 1957, 1958, 1959, 1960, 1961 I 1962, 1963, 1964, 1965, 1966, 

AGE 
i, 296185, 43,,004, 433485, 405374, 359437, , 3,18889, 315227, 1022283, 309657, 305557, 
2, 179766, 268000, 389084, 392233, 366798, 325233, 288543, 285229, 925000, 280190, 
3, 321009, 158554, 235715, 336309, 349239, 329739, 292240, 256956, 244095, 827597, 
4, 195764, 233560, 122344, 184340, 245447, 284241, 264234, 244006, 193992, 180723, 
5, 127854, 134597, 152313, 86455, 118265, 157495, 193670, 165914, 159208, 124937, 
6, 64215, 85466, 89340, 98n4, 57947, 75906, 94889. 123527, 95517, 102513, 
7, 62543, 49653, 58694, 59021, 63333; 40296, 49061; 55611, 76490, 57747, 
c, 48954, 46100. 37148, 39912, 39910, 43342 .• 27843, 32170. 35271, 51745, 
9, 29768, 35707, 34103, 27518, 27541 26840, 30623, 18693. 22836, 7~771t --,. -, 

10, 26977, 22205, 26497, 24584, 20060, 19216, 19285, 21006, 13129, 16655, 
11, 13658, 20320, 16198, 18877, 17763, 14873, 14127, 13775, 15388, 8060, 
12, 7639, 9904, 14077, 11436, 13830, 12628, 10929, 9367, 9548, 11254, 
13, 3889, 5664, 7306, 9347, 8073, 9767, 9271, 7875, 6663, 6527, 
14, 4906, 2770, 4069, 5177, 6588, 5647, 6934, 6402, 5681, 4369, 

*gp, ~L"''7 L"'nr:' 6978, ......... 7906, 7360, 15291, 26002, 23124, i9i7i, -'U'J, guu,.J, Q<+<C;U, 

TOTAL, 1388750, 1508509, 1627352, 1707728, 1702135, 1671473, 1632167, 2288816. 2135601, 2020823, 

Table 10 Stock number at age (start of year) Nunbers*10**-3 
YEAR, i967, ;y68, 1969, 1970, i97i, 1972, 1973, 1974, 1975, 1976, 

AGE 
1, 277379, 245773, 327846, 370784, 275996, 235382, 543342, 453631, 338994, 326213, 
2, 276479, 250983, 222385, 296644, 335427, 249713, 210858, 490430, 408348, 305801, 
3, 249584, 244478, 218087, 186938, 251964, 275359, 191203, 160607, 421767, 342736, 
4, 687002, 197007, 182500, 154350, 120470, 182059, 189990, 116791, 92485, 323013, . 114548, ... ~ I"~ ~ i4i979, BOB09, 86247, 77163, i14408, 102408, 65606, 53946, " ~ 1 .. ..::10, 

6, 78169, 64282, 347692, 94619 i 79659. 53252, l..70n, "'~~'7 53591, 'l1;.1R/. .. . -., ----, , -"', ......... 
7, 66723, 49753, 41862, 217566, 52251, 50292, 32015, 30199, 38594, 28336, 
B, 36556, 44987, 35182, 27976, 121823, 31191, 31828, 20517, 19711, 23627, 
9, 36563, 25464, 31097, 26044, 19311, 81950, 17851, 19431, 12552, 12201, 

10, 15364, 26684, 19307, 20345, 19585, 113n, 56473, 10365, 12286, 7451, 
11, 11897, 11005, 19492, 13913, 13864, 13344, 6992, 37944, 5640, 7942, 
12, 5540, 8831, n96, 13109, 10495, 9332, 9372, 4728, 24709, 3447, 
13, 7755, 4092. 6510, 5345, 9131, 7391, 6030. 6582. 2724. 11..Ana 

5778~ 
.. _-" 

14, 4361, 3125, 4727, 3743, 6445, 5210, 4014, 4352, 1437, 
+gp, i69ii, i7354, 17163, 14566, 15582, 14787. 13812. 10848, 12718, 9764, 

TOTAL. 18848-31 i 1710687, 1622022, 1577735, 1l.1 .... l.,c" 1')OOn'l1 1/.77'lRI:: 11::'l1R~1:: 1514075, ~lnc:nnn 
,-, .--~-, .- ..... _ .. '"'T' ,-. .... "'. '''' ... , ......... , ' .. 7J7U7, 
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Table 9.4.3 continued 

Run titie Piaice in IV (run: XSAMAP02;X02) 

At 10-00'-97 11:38:09 

Terminal Fs derived using XSA (With F shrinkage) 

Table 10 Stock nurTber at age (start of year) Numbers'*10'*'*-3 
YEAR. 1977, 1978, 1979. 1980, 1981, 1982, 1983, 1984, 1985, 1986, 

AGE 
i, 474068, 432856, 446390, 664082, 428038, 1033755, 596897, 616812, ", ... n..:", 4 4~":"7':I'''lI'D 

~~7U~ I, .'-U1-1-1U, 

2, 292487. 425891, 390577. 402656, 599955, 387064. 932208, 538939, 558012. 488181, 
3, 244698, 210463, 32m8, 298208, 302600, 446856: 304784, 729640, 427485; 434945, 
4, 236258, 180234, 131132, 183484, 142611, 157472, 205519, 166357, 399369, 249527, 
5, 200578, 150982, 111392, 72079, 92281, 74245, 76334, 91717, 99588, 185194, 
6, 35705, 101868, 88956, 55241, 41464, 49498, 39922, 41143, . 47348, 59177, 
7, 22415, 23612, 58396, 42506, 32879, 25710, 28877, 23847, 24233, 28057, 
8, 16965. 14658, 15714, ,29792, -""7"'74 ~nL."'''lI' • Lnl'_ • D"2.1. 15428, 1""201 

£,J-" " '- ...... ~-I, IUU ..... ,u ... ..,., I~.,II I, 
9, 15299. 10573, 10075, 10261, 18911, 15259, 13484, 10529, 11297, 10488, 

10, 8237: 9980, 7266, 6446, 7511, 12476, 9544, 9335, 6940, 7656, 
n, 4821, 5620, 6961, 4355, 457i, 5459, 7763, 5832. 6460, 4811, 
12, 5178, 3125, 3996, 4540, 3035, 3093, 3861, 4985, 4034, 4866, 
13, 2252, 3395, 2254, 2557, 2992, 1957, 2121, 2334, 3423, 2632, 
14, 9140, 1573, 2416, 1367, 1902, 1950, 1224, 1366, 1679, 2406, 

+gp. 7271, 12004, 8784, 5803, 5292, 7517, 3730, 5548, 4771, 4690, 
TOTAL, 1575373, 1586832, 1612046, 1783377, 1709413, 2242963, 2242313, 2266698, 2149719, 2765361, 

Table 10 Stock nurJber at age (start of year) Nuers*10'*'*-3 
YEAR, 1967, 1988, 1989. 1990, 1991, 1992, 4nn"ll' 4nnJ. .00 .. .OOL 1007 GMST .77-', '77", , 77 .. , "''''', I'" , 

AGE 
1, 549007, 575077, 412847, 398338, 402150, 424259, 305462, 265004, 427389, 309555, u, 4224 
2, 1145142, 496762, 520351, 372360, 358993, 362534, 380845, 273396, 256657, 380077, 27<1243, 3777 
3, 377873, 955197, 435082, 426356, 306708, 284853, 288608, 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, 61960, 1239 
6, 87211. 61961, 53899, 75323. 160751, 76580, 74594, 54448, 48643, 40080, 48707, 706 
7, 30670; 45878, 32197, 30461; 42572; 70788, 37250, 39138, 28955, 25991, 21569, 426 
8, 16541, 16858, 25556, 1906i, i9543, 24i45, 34864, 20574, 20337, 16051, 12220, ", ... 
0 9655, 1 nA."ut 10135, 1I:jQ~' 13071 i 12443, 14948, 19456, 12252. 13594, 9241, 183 " '---, '-~--, 

10, 6890, 6688, 6799, 7154, 10880, 8719, 7977, 9599, 11750; 8529, 9093, 126 
11, 5000, 4576, 4462, 4542, 5354, 7405, 5514, 5092, 6074, 8564, 5804, 87 
12, 3233, 3542, 3254, 3155, 3380, 3856, 5001, 3479, 3528, 4240, 6082, 61 
13, 3372, 2295, 2318, 2345, 2392, 2421, 2532, 3410, 2368, 2592, 3005, 42 
14, 1615, 2548, 1596, 1673, 1813, 1788, 1597, 1472, 2355, 1791, 1853, 30 

+gp, 6610, 8260. 7557, 8686, ?06i, 4663, 6791, 3266, "''''oI!:n oI!:L7n .. 7.0 .... uv, uu.v. ... '7, 
TOTAL, 2617197, 2531472. 2280767 i 2004485; 1789896, 1642424, 1459798, 1283665, 1293480, 1221755, 896396, 
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, 

Table 9.4.4 Summary of the final XSA for North Sea plaice 

Run title: Plaice in IV 

At 6/10/1997 18:29 

Table 16 Summary (without SOP correction) 

Terminal Fs derived using XSA (With F shrinkage) 

RECRUITS Total SSB landings yield/SSB Fbar FbarC FbarP 
Age 1 biomass Ir"J_1 n' 

\"'"- I VJ 

1957 296185 457396 354642 70563 0.199 0.1973 0.2317 0.1376 
1958 430004 443705 340657 73354 0.2153 0.2118 0.25 0.1413 
1959 433485 457601 345212 79300 0.2297 0.2266 0.2434 0.143 
1960 405374 497741 368345 87541 0.2377 0.2469 0.2815 0.1535 
1961 359437 461980 352918 85984 0.2436 0.2331 0.2821 0.1396 
1962 318889 564543 446635 87472 0.1958 0.2345 0.2838 0.1407 
1963 315227 547258 440057 107118 0.2434 0.2644 0.3223 0.1479 
1964 1022283 624989 423032 110540 0.2613 0.2731 0.3037 n iiC!l:::o:l! v.'v ....... 

1965 309658 580674 414489 97143 0.2344 0.276 0.3024 0.1571 
1966 305557 588204 416548 101834 0.2445 0.2593 0.309 0.1462 
1967 277379 591118 493246 108819 0.2206 0.2426 0.2926 0.1424 
1968 245773 548514 456368 111534 0.2444 0,2208 0.234 0.1421 
1969 327846 526673 418595 121651 0.2906 0.2536 0.2571 0.1604 
1970 370784 526338 399975 130342 0.3259 0.3326 0.3801 0.1983 
... n"7i r)"'7c:nna c:n .... o'=' <:)"7"'OiC!o!:.' ...... ~n..1.A n ~nc:J:' n .-:1-1 c: .. n. ... noc: n .. ..,."'1:" 
'vI I I;., .... vvv .JVIIU>,lI v,o::.vvv t 'VV"1'"1' V • .;;IViJV V.,,;JI>JI V.,::,VO'-1 V.ltV'''"' 

1972 235382 496082 376485 122843 0.3263 0.3403 0.3053 0.2022 
1973 543343 489239 335538 130429 0.3887 0.3795 0.3853 0.2288 
1974 453631 468780 309870 112540 0.3632 0.3897 0.4335 0.2148 
1975 338994 497327 321550 108536 0.3375 0.3633 0.3788 0.1881 
1976 326213 453290 316500 113670 0.3591 0.3123 0.2955 0.1905 
1977 474068 482001 331784 119188 0.3592 0.3312 0.329 0.2086 
1978 432856 477788 325969 113984 0.3497 0.3244 0.338 0.2115 
1979 446390 477428 313362 145347 0.4638 0.4495 0.4487 0.248 
1980 664081 491553 300062 139951 0.4664 0.3898 0.4941 0.2593 
1981 428038 493072 311205 139747 0.4491 0.39 0.4529 0.2525 
1982 1033755 566046 304940 154547 0.5068 0.4267 0.5401 0.2606 
1983 596897 555045 329369 144038 0.4373 0.4031 0.4858 0.248 
1984 616812 567500 331989 156147 0.4703 0.3713 0.4197 0.2289 
1985 539651 556842 36592i 159838 0.4368 0.3661 0.4401 0.2344 
1986 1267338 662423 369704 165347 0.4472 0.4238 0.4577 0.2462 
1987 549007 645025 401527 153670 0.3827 0.4198 0.5015 0.2302 
1988 575077 638229 385642 154475 0.4006 0.3883 0.4216 0.1986 
1989 412847 598886 427071 169818 0.3976 0.3574 0.378 0.2061 
1990 398338 567519 404169 156240 0.3866 0.3439 0.4062 0.2051 
1991 402150 475152 344803 148004 0.4292 0.4169 0.4343 0.2269 
1992 424259 449679 308581 125190 0.4057 0.4347 0.4239 0.2288 
1993 305482 407814 280761 117113 0.4171 0.4386 0.4338 0.2408 
1994 285004 343440 238737 110392 0.4624 0.4525 0.453 0.2482 
1995 427390 342398 230448 98356 0.4268 0.4055 0.4588 0.2501 
1996 309556 336152 222855 83256 0.3736 0.4135 0.4155 0.2234 
1997 801000 212933 

Arith. 
Mean 462962 511416 352326 120745 0.348 0.338 0.370 0.199 

Units (Thousand, (Tonnes) (Tonnes) (Tonnes) 

Remarks: 
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) 

e:\acfm\wgnsskSS\t·S·all,xls 
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Table 9.5.1 Input to the RCT3 recruitment estimate 

index VPA Tridens Tridens Tridens Tridens Tridens Tridens Combined Combined ISIS ISIS ISIS 
period april october april october october 
age 0 1 1 2 2 3 0 ;1 3 

Plaice North Sea - 1-Y -Rcr. 
11 31 2 

1967 246 -11 -11 -11 -11 -11 2813 -11 -11 -11 -11 -11 
1968 328 -11 -11 -11 7708 9450 1008 -11 -11 -11 -11 -11 
1969 371 -11 8641 8032 -11 23848 4484 -11 -11 -11 -11 -11 
1970 276 3678 -11 18101 14840 9584 1631 -11 -11 -11 -11 -11 
1971 235 6708 9799 6437 8738 4191 1261 -11 -11 -11 -11 -11 
1972 543 9242 32980 57238 43774 17985 10744 -11 -11 -11 -11 -11 
1973 454 5451 5835 15648 15583 9171 791 -11 -11 -11 -11 -11 
1974 339 2193 3903 9781 4610 2274 1720 105.73 69.34 -1'1 -'H -·n 
1975 326 1151 1739 9037 3424 2900 435 68.29 77.88 -11 -11 -11 
1976 474 11544 83~4 19119 15364 12714 1577 226.29 128.65 -11 -11 -11 
1977 433 4378 5054 13924 7041 9540 456 158.38 66.25 -11 -11 -11 
1978 446 3252 6922 21681 10778 12084 785 213.62 153.28 -11 -11 -11 
1979 664 27835 16425 58049 37468 16106 1146 355.51 197.67 -11 -11 -11 
1980 428 4039 2594 19611 11132 8503 308 136.2 131.45 -11 -11 -11 
1981 1034 31542 20251 701G8 45588 14708 2480 616.99 263.58 -11 -11 -11 
1982 597 23987 7615 34884 17459 10413 1584 476.36 148.97 -11 -11 39.488 
1983 617 36722 11869 44667 37339 13788 1155 398.7 113.91 -11 185.895 50.377 
1984 540 7958 16557 27832 16277 7557 1232 260.99 103.51 105.674 125.847 32.122 
1985 1267 47385 56559 93573 62290 33021 13140 721.87 260 634.259 707.449 207.993 
1986 549 8818 8523 33426 16213 14429 3709 357.8 188.31 207.673 151.097 56.082 
1987 575 21270 12835 36672 34218 14952 3248 473.62 98.16 541.243 337.866 67.359 
1988 413 15598 10387 37238 16677 7287 1507 341.71 128.37 397.995 122.127 30.112 
1989 398 24198 10235 24903 -11 11148 2257 469.63 121.31 123.152 125.537 20.615 
1990 402 9559 -11 57349 -11 13742 988 465.92 136.88 187.159 117.197 36.885 
1991 424 17120 -11 48223 -11 9484 884 497.15 114.16 179.561 164.107 32.24 
1992 305 5398 -11 22184 -11 4866 415 365.03 70.74 124.924 65.199 14.29 
1993 -11 9226' -11 18225 -11 2786 1189 268.56 24.95 152.749 48.233 23.85 
1994 -11 27901 -11 24900 -11 10377 1393 459.67 29.29 238.172 193.1 16.4 
1995 -11 13029 -11 24663 -11 36374 -11 181.53 -11 213.46 599 -11 
1996 -11 9171-3 -11 64524 -11 -11 -11 -11 -11 348.4 -11 -11 
1997 -11 15363 -11 ,11 -11 -11 -11 -11 -11 -11 -11 -11 

T-O 
T-1april 
T-1october 
T-2april 
T-2october 
T-30ctober 
com-O 
com-1 
ISIS-1 
ISIS-2 
iSiS-3 
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Table 9.5.2 Output of the RCT recruitment estimation 

Analysis by RCT3 ver3.1 of data from file 
ple:n ~ 1. csv 
Plaice North Sea - 1-Y-Rcr.,t"""t", 
Data for 11 surveys over 31 years 
Regression type = C 
Tapered time weighting not applied 
Survey weighting not applied 
Final estimates shrunk towards mean 

1967 - 1997 

Minimum S.E. for any survey taken as .00 
Minimum of 3 points used for regression 
Forecast/Hindcast variance correction used. 

Yearclass = 1993 
I-----------Rp.gression----------I I-----------Prediction---------I 

Survey/ 
Series 

T-O, , , 

T-loct 
T-2oct 
T-30ct 
corn- 0, 
corn-l, 
ISIS-1 
1SIS-2 
1S1S-3 

Slope 

.56 

.68 

.95 

.99 

.96 
1.13 

.92 

.64 

.58 

Inter
cept 

1. 03 
- 74 

-2.58 
-1.16 

.76 

.75 
1. 20 
2.94 
4.09 

Std Rsquare No. 
Error Pts 

.39 

.32 

.81 

.49 

.28 

.49 

.17 

.14 

.498 

.597 

.181 

.371 

.638 

.435 

.847 

.890 

23 
24 
25 
26 
19 
19 

9 
10 
11 

Index Predicted 
Value 

9.13 
9.81 
7.93 
7.08 
5.60 
3.26 
5.04 
3.90 
3.21 

Value 

6.l4 
5.91 
4.92 
5.88 
6.11 
4.43 
5.85 
5.44 
5.94 

Std 
Error 

.421 

.341 

.888 

.528 

.412 

.599 

.238 

.163 

WAP 
Weights 

.060 

.092 

.011 

.038 

.063 

.030 

.189 

.402 

VPA Hean = 6.11 .389 .070 

Yearclass ~ 1994 
I-----------Regression----------I I-----------Prediction---------I 

Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 

T-O, / , .56 1. 03 .39 .498 23 10.24 6.76 .432 .055 
T-1oct .68 -.74 .32 .597 24 10.12 6.12 .339 .089 
T-2oct .95 -2.58 .44 .437 25 9.25 6.17 .465 .047 
T-30ct .99 -1.16 .84 .184 26 7.24 6.04 .887 .013 
com-O; .% .76 .49 .37l 19 6.13 6.62 .534 .03fi 
com-1, 1.13 .75 .28 .638 19 3.41 4.61 .394 .066 
1SIS-1 .92 1. 20 .49 .435 9 5.48 6.26 .588 .030 
ISIS-2 .64 2.94 .17 .847 10 5.27 6.33 .205 .244 
1SIS-3 .58 4.09 .l4 .890 11 2.86 5.74 .l70 .353 

VPA Hean ~ c " onn nr" U • ..L.l. .,,)0.7 .VUI 

Yearclass ~ 1995 
I-----------Regression----------I I-----------Prediction---------I 

Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
Series cept Error Pts Value Value Error Weights 

.56 1.03 "n .498 23 9.48 6.33 .422 .116 1. -v, f , .co" 
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Table 9.5.2 continued 

T-loct .68 -.74 .32 .597 24 10.11 6.11 .339 .179 
T-2oct .95 -2.58 .44 .437 25 10.50 7.35 .505 .081 
T-30ct 
corn-O, .96 .76 .49 .371 19 5.21 5.73 .537 .071 
corn-I, 
181S-1 .92 1. 20 .49 .435 9 5.37 6.16 .588 .060 
181S-2 .64 2.94 .17 .847 10 6.40 7.05 .240 .357 
I8I8-3 

VPA Mean 6.11 .389 .136 

Yearclass ~ 1996 
I-----------Regression----------I I-----------Prediction---------I 

Survey/ Slope Inter- Std Rsquare No. Index Predicted Std WAP 
C" __ ~ __ 

~~--I-

1::' ____ n._ "iT~ l '"_ ~T~l,"~ 

'1:' ____ 

~·Jeights 0\::1..-1..0;:;;:' L-<:::l-'L J..:.J.1..L VJ... CCO V Cl.J...U.C: v O.J... UC: J..:J.l...LVl.. 

T-O I I , .56 1. 03 .39 .498 23 11.43 7.42 .468 .207 
T-loct .68 -.74 .32 .597 24 11.07 6.76 .350 .370 
T-2oct 
T-30ct 
com-O, 
corn-I, 
I8I8-1 .92 1.20 .49 .435 9 5.86 6.61 .601 .125 
181S-2 
1S1S-3 

VPA Mean 6.11 .389 .298 

Yearclass = 1997 
I-----------Regression----------I I-----------Prediction---------I 

Survey/ Slope Inter-
Series 

T-O" , 
T-1oct 
T-2oct 
T-30ct 
corn- 0, 
corn-l, 
I813-1 
I8I3-2 
1S1S-3 

Year 
Class 

1993 
1994 
1995 
1996 
1997 

cept 

.56 l. 03 

Weighted 
Average 

Prediction 

309 
400 
698 
801 
520 

Std Rsquare No. Index Predicted Std WAP 
Error Pts Value Value Error 

.39 .498 23 9.64 6.42 .423 .459 

VPA Mean 6.11 .389 .541 

Log 1nt Ext Var VPA Log 
WAP Std Std Ratio VPA 

Error Error 

5.73 .10 .15 2.05 
5.99 .10 .16 2.48 
6.55 .14 .21 2.14 
6.69 .21 .27 l. 57 
6.25 .29 .16 .29 
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Table 9.7.1 

The SAS System 
Plaice in the North Sea (Fishing Area IV) 

Age 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
i i 
12 
13 
14 
15+ 

Unit 

Age 

1 
2 
3 

Stock 
size 

801000.00 
279244.00 
13073~~·001 
1124)()'UUI 
61960.000 
48707.000 
21569.000 
12220.000 
9241.000 
9093.000 

1853.000 
5719.000 

Thousands 

D""'''I''II;~_I .. __ . _.-
ment 

422415.00 

. 

Prediction with management option table: Input data 

Natural 
mortal ity 

0.1000 
0.1000 
0.1~~~1 
U.1UUU I 
0."000 
0.1000 
0.1000 
0.1000 
0.1000 
0.1000 
o. iQOOI 
0.1000 
0. 1000 1 
0.1000 
0.'1000 

-

.. _-_. --
mortal ity 

0.1000 
0.1000 
0.1000 - ----

Maturity 
ogive 

0.0000 
0.5000 
O·~~~~I 
1.UUUU\ 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
i.aoool 
1.0000 
1.0000 1 
1.0000 
Loooo 

-

Year: 1997 

Prop.of F 
bel.spaw. 

0.0000 
0.0000 
~·~~~~I 
u,uuuul 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.00001 
0.0000 
0.00001 
0.0000 
0.0000 

-

Prop~of M 
bef.spaw. 

0.0000 
0.0000 
~·~~~~I 
u,uuuul 
O~OOOO 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.000°1 
0.0000 
0.00001 
0.0000 
0.0000 

. 

Year: 1998 

M=ot-IJr;f'vIPrnn nf F Iprnn nf MI 
.. 'r--' ." .. _-_ .. _, .. - ...... 

ogive bef.spaw. bel.spaw. 

0.0000 0.0000 0.0000 
0.5000 0.0000 0.0000 
0.5000 0.0000 0.0000 . ---- - ---- - ----

Weight 
in stock 

0.124 
0.245 
~·~:~I 
u . .l':::"l I 
0.395 
0.455 
0 •. 499 
0.569 
0.669 
0.790 
0. 732 1 
0.833 
0. 789 1 
0.832 
1.003 

Ki lograms 

in stock 

0.124 
0.245 
0.274 
- ---

4 I 
~ I 

U.1UUUI 1,uuuul uouuuul 

~: i~~~1 ~ :~~~~I ~:~~~~I 
U,UUUUI u.~.t::·11 

~:~~~~I ~:~~I 
7 
8 
9 

10 
11 
12 
13 
14 
15+ 

Unit 

Age 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
i4 
15+ 

Unit 

0.1000 1.0000 0.0000 0.0000 0.499 
0.1000 1.0000 0.0000 0.0000 0.569 
0.1000 1.0000 0.0000 0.0000 0.669 
0.1000 1.0000 0.0000 0.0000 0.790 
0.1000 1.0000 0.0000 0.0000 0.732 
0.1000 1.0000 0.0000 0.0000 0.833 
0:10001 1:00001 0:00001 0.00001 0.7891 

I I 
0.10001 1.00001 0.00001 

IThOUS~ndsl 0:10°°1 ':0000

1 

0:°000

1 

0.00001 0.8321 

O:OOOOIKilO:~:::1 

Year: 1999 

!;I""rrll; t_1 ll.=tllrJOlI I "Lo·gtL,-'vrei ty II·beprofP. s· pOafwF.ll.beprnf_p.s-paQfw~.·11 
ment Im~;t;litYI 

422415.00 

I : I 
1 Thousands 1 

0.1000 
0.1000 
0.1000 
0.1000 
0.1000 
~.1~~~1 
U.1UUU 
0.1000 
0.1000 
0.1000 
0.1000 
0.1000 
0.1000 
u. iDDOI 
0.1000\ 

0.0000 
0.5000 
0.5000 
1.0000 
1.0000 
1.~~~~ I 
1.UUUU 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
LOOOO 1 
1.0000 

1 

0.0000 0.0000 0.124 
0.0000 0.0000 0.245 
0.0000 0.0000 0.274 
0.0000 0.0000 0.321 
0.0000 0.0000 0.395 
~·~~~~I ~·~~~~I ~.4~~1 
U.UUUU U .. UUUU U .. 4Y"J 

0.0000 0.0000 0.569 
0.0000 0.0000 0.669 
0.0000 0.0000 0.790 
0.0000 0.0000 0.732 
0.0000 0.0000 0.833 
0.0000 0.0000 0.789 
0 .. 000°1 
0.0000 

u.uuuu 1 
0.0000 

0.832 1 
1.003 

1 
IKilogramsl 

Notes: RUn name MANMAP03 
Date and time: 090CT97:17:02 

ExpLoit. 
pattern 

0.0082 
0.1416 
~·~~~I 
U'.:Jf-"( I 
0.5489 
0.5133 
0.5528 
0.3817 
0.3151 
0.2795 
0. 2501 1 
0.2400 
0. 2232 1 
0.2873 
0.2945 

-

I=xnlni't ---,..- -_. --
pattern 

0.0082 
0.1416 
0.4159 - ----

17:01 Thursday, October 9, 1997 

Weight 
in catch 

0.256 
0.278 

~·~~~I 
u'')~-'l 
0.415 
0.470 
0.509 
0.579 
0.696 
0.813 
0. 80°1 
0.834 
0. 8391 
0.826 
0.930 

Ki lograms 

•. h:.;aht 

in catch 

0.256 
0.278 
0.306 - -_. 

U.~(.t::(1 U.~~ll 

~:~i~;1 ~:!~~I 
0.5528 0.509 
0.3817 0.579 
0.3151 0.696 
0.2795 0.813 
0.2501 0.806 
0.2400 0.834 
0.22~ I 0.839 1 
0.28731 0.826 1 

O:2945IKilO:~:::1 

0.0082 0.256 
0.1416 0:278 
0.4159 0.306 
0.5727 0.351 
0.5489 0.415 
~·~!~~I ~.~:~ I 
u.:;,:;,.t::~ U .. :;'UY 

0.3817 0.579 
0.3151 0.696 
0.2795 0.813 
0.2501 0.806 
0.2400 0.834 
0.2232 0.839 
u.t:.Ot~1 

0.2945 
0. 526 1 
0.930 

I Kilograms I 



Table 9.7.2 

The SAS System 
Plaice in the North Sea (fishing Area IV) 

1 

1 

Prediction with management option table 

F 
Factor 

1.0000 

-

Year: 1997 

I Refe;eiicEI 

0.4135 

1 
. 

1 

-

Stock 
1 biomass 

388615 

Tonnes 

: 1 

·1 

·1 
:1 

sPostOCKj 
biomass 

21 2981 

- ,Tonnes 

. 

. 

:1 
·1 

·1 
:1 

Notes: Run name MANMAP03 

Catch inl 
weight 

93447 

Tonnes 

:1 
·1 

·1 
:1 

Oats ar~ time C90CT97;17;02 

Year: 1998 

F I Re~e~ence I 
Factor 

0.0000 
0.1000 
0.2000 
0.3000 
n,l.nnn 

0:50001 
~·~~~~I 
u~ruuu 

0.8000 
0.9000 
1.0000 
1.1000 
1.2000 

, ... uDul 
1.5000 

~.~~001 

1.6000 

-

;0.0000 
0.0414 
0.0827 
0.1241 
n 4~~J 

0:20681 
~.~~~~ 1 
U.II!tsy::. 
0.3308 
0.3721 
0.4135 
0.4549 
0.4962 

~·~~:~I 
V.:HOYI 
0.6203 
0.6616 

. 

Stock 
1 biQmass 

435062 

Tonnes 

:1 
·1 

·1 
: 1 . 

Computation of ref. F Simple mean. age 2 ~ 10 
Basls for 1997 F factors -

408 

21:15 Tuesday, October 14, 1997 

Sp.stOCK 
biQmass 

264578 
264578 
264578 
264578 
.... '1.,. ...... 
':;0'+;;1 (0 1 

264578 

~~~;~I 
264578 
264578 
264578 
264578 
264578 
2645781 
264578 
264578 
264578 

Tonnes 

Catch inl 
!o!eight 

0 
12496 
24492 
36014 
I..," ...... 
.. r uo.:; 1 
57718 
679~11 

i369871 
144253 

fff72 
87227 
96325 

105080 
113510 
121629 
1294501 

151259 

Tonnes 

Year: 1999 

Stock 
1 biomass 

541607 
528939 
516795 
505150 
, ............. 

4040041 
396802 

.. ",.)"..01 1 

483264 
4729791 
463106 
453624 
444517 
435765 
427353 
419266 
4114881 

389869 

Tonnes 

sp.stoCKI 
bi,cmass 

353294 
341918 
331047 
320659 ... ... _--

2322511 
226115 

')IU(~YI 
301234 
2921551 
283471 
275162 
267211 
259601 
252315 
245337 
2386541 

220232 

Tonnes 



Tabie 9.;.3 

The SAS System 
Plaice in the North Sea (Fishing Area IV) 

Single option prediction: Detailed tables 

Year: 1997 F·factor: 1.0000 Reference F: 0.4135 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15+1 

Total 

Unit 

AbSolute/ Catch inl 
< I nc'!!!bers I 

0.0082 
0.1416 
0.4159 
0.5727 
0.5489 
O~5133 

0.55281 
0. 3817 1 
0.3151 
0.2795 
0.2501 
0.2400 
0.2232 
0.2873 
0. 2945 1 

I 

6225 
35127 
99854 
51933 
25020 
18688 
87561 
3702

1 2383 
2115 
1225 
1237 
573 
441 
i~921 

2586721 

Catch inl 
weight I 

1594 
9765 

30555 
18228 
10383 
8784 
44571 
2143

1 1659 
1719 
987 

1032 
481 
365 

i2941 

934471 

stock 
size 

801000 
279244 
307324 
124575 
61960 
48707 
215691 
122201 
9241 
9093 
5804 
6082 
3005 
1853 
57i91 

16973961 

Stock 
biomass 

99324 
68415 
84207 
39989 
24474 
22162 
107631 
6953

1 6182 
7183 
4249 
5066 
2371 
1542 
5736

1 
3886151 

Year: 1998 F-factor: '.0000 Reference F: 0.4135 

Age 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

I 13 I 
I 1~.1 

I-'T\ 

"1J50~i.i~e 

F 

0.0082 
0.1416 
0.4159 
0. 5727 1 

~:;~i~1 
0.5528 
0.3817 
0.3151 
0.2795 
0.2501 

~:~~~~I 
0. 2873 1 
... ....... 1 ~ 
u."''J''+ .... 

Total 

Unit . 

... a~cll in 
numbers 

3283 
90427 
71257 
764811 
~CL'7') 

124241 
10709 
3401 
1947 
1419 
1313 

1"''+'+ 

301753 

Thousands 

... a~cll in I ..... l. 
~~OC"'-

.. . 
~~OC .... 

weight size biomass 

840 422415 52379 
25139 718856 176120 
21805 219310 60091 

~~~~~I 1~~~11 588911 
~1:.11,) 

·;8391 323821 147341 
5451 26378 13163 
1969 11229 6389 
1355 7549 5050 
1154 6102 4820 
1058 6221 4554 

I I-'r .... 11 ... oIl'-U 

105080 1713182 435062 

Tonnes Thousands Tonnes 

1 January 

sp:stockl s~.stoCkl 
Slze I blomass I 

0 
139622 
153662 
124575 
61960 
48707 
215691 
122201 
9241 
9093 
5804 
6082 
3005 
1853 
57i91 

6031121 

0 
34207 
42103 
39989 
24474 
22162 
10763 1 
6953

1 6182 
7183 
4249 
5066 
2371 
1542 
5736

1 
2129811 

January 

l.1 ~ 
I 

.I WOP·SLOC ... wP·SLOC ... 

size biomass 

0 0 
359428 88060 
109655 30045 

1~~~~11 58891
1 ~C11~ 

323821 147341 
26378 13163 
11229 6389 
7549 5050 
6102 4820 
6221 4554 

.... 11 ... .... I"'Y 

821684 264578 

Thousands Tonnes 

409 

17:01 Thursday, October 9, 1997 7 

Spawning time 

sp:stockl 
sIze I 

0 
139622 
153662 
124575 
61960 
48707 
215~91 
1222UI 
9241 
9093 
5804 
6082 
3005 
1853 
57i91 

6031121 

SP.stocKI 
biomass I 

0 
34207 
42103 
39989 
24474 
22162 
10?~~ I 
09"1 
6182 
7183 
4249 
5066 
2371 
1542 
5736

1 

2129811 

Spawning time I 

• .1 • .1 ... p.s .. OC .... ... P·SLOC .... 

size biomass 

0 0 
359428 88060 
109655 30045 

1~~~~11 58891 I 
')1:.11') 

323821 147341 
26378 13163 
11229 6389 
7549 5050 
6102 4820 
6221 4554 

.Ill .... ....I.:;.U 

821684 264578 

Thousands Tonnes 

(cont. ) 



Table 9.7.3 continued 

The SAS System 
plaice in the North Sea (Fishing Area IV) 

Single option prediction: Detailed tables 
(cont.) 

Year: 1999 F-factor: 1.0000 Reference F: 0.4135 

2 
3 0.4159 183436 
4 0.5727 54578 
5 0.5489 37807 
6 0.5133 12748 
7 0.5528 7119 
8 I 0.38;71 

1~ I ~:~+~~ I 
4160

1 

~~~~I 
11 0.2501 881 
12 0.2400 892 
13 0.2232 555 
14 0.2873 746 
15+ 0.2945 1198 

TotaL 

Unit 

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

I I 
840

1 13257 
4224151 
379096 

56131 564568 
19157 130920 
15690 93625 
5992 33225 
3624 17537 

13732
1 

!~~Zl 
710 4175 
744 .4384 
466 2911 
617 3133 

1114 4923 

SPRMAP04 
090CT97:17:11 

Stock 
biomass 

I 
52379

1 92878 
154692 
42025 
36982 
15117 
8751 

3056 
3652 
2297 
2607 
4937 

F: Si~pLe mean, age 2 - 10 
F factors 

410 

1 January 

Sp.stock Sp.stock 
size 

I 
biomass 

I 
18954~ I 4643~1 
282284 77346 
130920 42025 
93625 36982 
33225 15117 
17537 8751 
13732

1 
~~~~I 

7813
1 

~~~~I 
4175 3056 
4384 3652 
2911 2297 
3133 2607 
4923 4937 

17:01 ThursdaYt October 9, 1997 B 

Spawning time 

Sp.stock Sp.stock. 
size hinm ...... I _.-... _--

I 
~an~121 lH~~1 
IU7.1"tU "tU"f""7 

282284 77346 
130920 42025 
93625 36982 
33225 15117 
17537 8751 
13732

1 
:~~:I 
4175 3056 
4384 3652 
2911 2297 
3133 2607 
4923 4937 

2596011 

I 



Table 9.7.4 

The SAS System 09:22 Wednesday. october 15. 1997 
Plaice in the North Sea (Fishing Area IV) 

Prediction with management option. table 

F 
... -~-, 
0.8401 

. 

Year:' 1997 

1 _ 1 _ I . 1 

1 
Reference 1 ~tock 1 sp.stockl 

~ h,nm::t.ctct h;nm::t.ctct 

0.3474 

. 

_ '_n_ .... 

388615 

Tonnes 

: 1 

: I 

_, _n, ___ 

212981 

Tonnes 

:1 
: 1 

Notes: Run name MANMAP10 

1 

.. 1 
CatcI'! 1nl 
u .. ;nht-
~-",,,.~ 

81000 

Tonnes 

. 

:1 
:1 

Date and time 150CT97:09:23 

Year: 1998 

F 
1- _ I _ . ,_ . I 

I=::r.rt-nr I Reterence1 ~tOCk I SP.stoCKI 
~ h,nm::t.ctct hinm::t.ctct ._--_. 

0.0000 
0.1000 
0.2000 
0.3000 . • AAA 

U,,,+UUUI 

~:~~~~I 
0.7000 
0.8000 
0.9000 
1.0000 
1.1000 
1.2000 
1.3000 1 
1.4UUU I 
1 c;nnn , ._---
1.6000 

. 

0.0000 
0.0414 
0.0827 
0.1241 . .. ~ ... 
U.lo::t"+1 

~:~~~~I 
0.2895 
0.3308 
0.3721 
0.4135 
0.4549 
0.4962 
0.5~761 
U.~f8YI 
n ;:..,n":l: ------
0.6616 

. 

_. _ .. _--

447556 

Tonnes 

: 1 

: 1 

. 

- ._ ... _--

276267 
276267 
276267 
276267 ... _, ... ,-
~,o~o, 1 

276267 
2762671 
276267 
276267 
276267 
276267 
276267 
276267 
2~626~1 
""lf6""l.67 1 
.,7;:,.,1..7 .. ,--_. 
276267 

Tonnes 

Computation of ref. F Simple mean, age 2 10 
Basis for 1997 TAC constraints 

411 

1 

. .. 1 
eatcn 1nl 
I.u"inht-.. _. "" .. -

0 
13105 
25681 
37753 .... _ .. 
"+Y')"+"+I 
60477 
711741 
81454 
91337 

100842 
109985 
118782 
127251 
1354061 
143""l.60I 
1t:nR"R ._----
158122 

Tonnes 

Year: 1999 I 
- ° I 
StOCK I 

hinm::t.ctct _. _.n ___ 

554754 
541449 
528701 
516482 ...... _, ... 
::tU,,+fOOI 
493534 
4827581 
472417 
462492 
452963 
443812 
435020 
426571 
4184491 
4106401 
t..no;n.,R 'T __ ' __ 

395900 

Tonnes 

. . I 
spostocKI 
hirvn::r.ctct _. -"._--

366325 
354313 
342840 
331879 _ ..... .... ~ 
')~''l-UOI 
311395 
3018261 
292676 
283926 
275555 
267546 
259881 
252544 
2455191 
2387911 
.,""(.,""(/.;:' --_----. ... 
226170 

Tonnes 



Table 9.T.!! North Sea plaice 
Input data for catch forecast and linear sensitivity analysis 

Weioht in ~k Lobo CV 

I 
. 05 

~ 1.46 
0.5 

.1 

W I W; ;;0 

W: 12 
WS13 0: 
WS14 0.83 

He sslectivitj 
lev iLabel IValue 

IsHl I 001 1 0.951 
SHO! U.14 U.lts 

Weight in . ;e catch rH C) 

~ Value I;v 

'''H2 a.", 0.1 
sH3 0;42 0.17 
sH4 0.157 0.08 
sH5 0.55 0.13 
sH6 0.51 ' 0.05 
sH7 0.55 0.16 

U "l sHi0 0.28 0.19 

l.5e 0.1 I 
0.1 I I.B· 0.1 

sH11r 0.25 0.05 
sH12 0.24 0.1 ' I.B' 0.1 
sH13 0.22 0.15 1.84 0.05 
sH14 0.29 0.29 WH14 I.B3 0.08 
sH15 0.3 0.29 WH15 1.93 O. 

e:\acfm\wgnssk98\t-9-aIl,xIS 

412 

Natural mortality 
1 ,b., IValue CV 

I I o. o. 
o . 0.' 

i mature 

1# Value 

I 
O. O. 

o. a. 
a. o. 

o. 
I 
I U. 

11 O. 
I 

112 O. O. 12 
13 O. O. 13 

114 '14 

f!5 a. a. l5. 

Relaiive effort YElar effeci: for naturai mortaiiiy 
in He fisherv 

I Label IValue lev I 
HF97 1 0.06 
HF98 1 0.06 
HF99 1 0.06 

Recruitment in 1998 and 1999 
ILabel IValue Icv 1 
1~:~ I 4~24141 ~.41 
II"'UJ~ I 4<=:;,::4141 U.41 

Proportion of F before spawning = .00 
Proportion of M before spawning = .00 

I Label 
K97 
K98 
K99 

Stock numbers in 1997 are VPA survivors. 
These are overwritten at Age 

Ivalue Icv I 
1 0.1 
1 0.1 
1 0.1 



Table 9.ii.i 

Plaice in the North Sea (Fishing Area IV) 

Yield per recruit: Input data 

Recruit-I Nat-ural I MaturitylProp.of FIPropoof HI Weight I Exploit. I Weight I 
Age ment Imortalityl ogive lbef.spaw.lbef.spaw.I in stockl pattern I in catch I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15+ 

1.000 0.1000 
0.1000 
0.1000 
0.1000 
0.1000 
0. 1000 1 

~:~~~~I 
0.1000 
0.1000 
0.1000 
0.1000 
0.1000 

~: ~~~~I 
1 

0.0000 
0.5000 
0.5000 
1.0000 
1.0000 
1.000°1 

~:~~~~I 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 

~ :~gg~-I 
1 

Notes: Run name YLDMAP03 
Date and time: 100CT97:11:53 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.000°1 

~:~~~~I 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

~:~~~~I 
1 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.000°1 

g:gggg, 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

4i3 

0.124 
0.245 
0.274 
0.321 
0.395 

--

0.4"1 

g:~~~1 
0.669 
0.790 
0.732 
0.833 
0.789 

0.0082 
001416 
0.4159 
0.5727 
0.5489 

~ -~~ 

0.256 
0.278 
0.306 
0.351 
0.415 ---0.4ru 1 

~:~~I 
0.696 
0.813 
0.806 
0.834 
0.839 

11:31 Friday, October 10, 1997 2 
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Table 9.11.2 

11:31 Friday, October 10, 1997 
Plaice in the North Sea (Fishing Area IV) 

Yield per recruit: Summary table 

F I Reference I Catch inl Catch inl Stock 
Factor F numbers weight size biomass 

Stock 

0.0000 0.0000 0.000 
0.1000 0.0414 0.244 
0.2000 0.0827 0.389 
0.3000 0.1241 0.482 

~':~~~I ~. !~~!I ~·~~~I u.;;JUUUI u.,::uool u·;;J,),4::1 
0.6000 0.2481 0.626 
0.7000 0.2895 0.652 
0.8000 0.3308 0.673 
0.9000 0.3721 0.690 
1.0000 0.4135 0.704 
1.1000 0.4549 0.715 
• ~nnn n 1nL., n ~< 

1 :3000 1 0:53761 
u·"""1 
0.734 

~ .~~~~ 1 ~·~:~~I ~.:4!1 
1.!lUUU U.O",U.l U.(4ts 
1.6000 0.6616 0.754 
1. 7000 0.7030 0.759 
1.8000 0.7443 0.764 
1.9000 0.7857 0.769 
2.0000 0.8270 0.773 

1 1 Numbers 1 
I I I 

Notes: Run name 

0.000 
131.295 
192.730 
223.078 

~~~'~~~I 4::,+o.u"ol 
249.649 
251.132 
251.479 
251.235 
250.701 
250.042 

~Z~:~~~I 
~4~.0~~1 
1!4( .4.l!:l 
246.893 
246.403 
245.961 
245.563 
245.206 

10.508 6136.828 
8.070 4084.338 
6.628 2946.016 
5.699 2258.839 

~·~~~I ~~!~·~~!I 
l+.ouol I:lt::t::. -1:1"'1 
4.269 1315.391 
4.010 1166.100 
3.805 1055.088 
3.640 970.325 
3.504 904.034 
3.390 851.052 
3. 294 1 807. 865 1 
3.210 772.034 

~·!~I :41.~3!1 
j.Ufj flb.UUB 
3.015 693.649 
2.964 674.073 
2.917 656.761 
2.875 641.318 
2.836 627.433 

Grams 1 
1 

NLIIlbers 1 1 
1 

Grams 
1 

YLOMAP03 
100CT97,11 ,53 Date and time 

Computation of 
F~O.1 factor 
F~max factor 

ref. F: Simple mean, age 2 - 10 

F~O.1 reference F 
F-max reference F 
Recruitment 

0.3140 
0.7975 
0.1299 
0.3298 
Single recruit 

414 

I January 1 

, 

size biomass 
SP.stock,1 Sp.stock 1 

8.647 
6.214 
4.779 
3.856 
~.~271 
t::. ((( 1 

2,,445 
2.191 
1.992 
1.833 
1. 703 
1.595 

1. 504 1 1.426 
1.~~81 
1.'l.99 
1.247 
1.200 
1.159 
1 .121 
1.087 

Numbers 1 
1 

5789.819 
3739.088 
2602.499 
1917.032 

~~:~·~~~I 
I I ts,). Oyts 1 

978,,568 
830.892 
721.472 
638.278 
573.535 
522.079 
480. 39°1 
446.049 
~17.30~1 
592.927 
371.990 
353.816 
337.887 
323.806 
311.265 

Grams 1 
1 

Spawning time I 
Sp.stock'l sp.stockl 

biomass Slze 

8.647 5789.819 
6.214 3739.088 
4.779 2602.499 
3.856 1917.032 
~.22:1 ~~:~.0~1 
~.(((I 1 HSj.bYHI 
2.445 978.568 
2.191 830.892 
1.992 721.472 
1.833 638.278 
1.703 573.535 
1.595 522.079 
1. 504 1 
1.426 

480. 396 1 
446.049 

1.358 1 417joill 
1.299 392.927 
1.247 371.990 
1.200 353.816 
1.159 337.887 
1.121 323.806 
1.087 311.265 

Numbers 
1 1 

1 
Grams 

1 
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Figure 9.1.1 Cumul,ative quota uptake for North Sea plaice accordlin(1 to EU Catch repol1ing (CR_MAN). 
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Figure 9.1.2 Dab landings at Dutch auctions 1992-1997. 

Dab (limanda limanda) landings and avg. price in the Netherlands 
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Figure 9.2.1 Femaiematurity for ages 2 to 6 (3 year running mean) and sex ratio 
(average over ages 2-6, 3 year running mean). 
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Figure 9.3.1Commerical CPUE North Sea plaice. UK and NL beamtrawl were used in the tuning. 
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Figure 9.4.1 Log log plots of index CPUE vs VPA stock 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 Log log plots of UK beamtrawl CPUE vs VPA stock estimate. 
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, 
Figure 9.4.5 Log CPUE residuals for the fleets used in the tuning of the VPA. 
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Figure-9.4.6 Weight of tuning categories in the final assessment. 
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Figure 9.4.7 
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Figure 9.6.1 
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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 Stock-recruitment plots for North Sea plaice. 
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Figure 9.8.2 
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NorthSeaplaice medium-term projections with Shepherd 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 withcShepherd SR relation. 
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Figure 9.10.1 Analysis of historical assessments for North Sea plaice. 
Years: 1993, 1994, 1995, 1996 and current assessment (bold). 
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Figure 9.10.2 Comparison of ICA, Adapt and XSA for North Sea plaice 
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Figure 91.1'1.1 

Fish Stock Summary 
Plaice in the North Sea (Fishing Area IV) 
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Figure 9.11.2 
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Figure 9.12.1 North Sea plaice probability profiles for SSB in 1996 (10 year forecast) 
Upper panel: Blim at historical lowest observed value 
Lower panel: Blim at MBAl 
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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 
Spa is defined as the median level off SSS after 10 year, Slim is the SSS level at 5% probability 
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Figure 9.13.1 North Sea plaice probability profiles for Yield in 1996 (10 year forecast) 

North Sea plaice Yield in 2006 
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10 PLAICE IN DIVISION IlIA 

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 supplied the major 
proportion of the catch. In 1996 about75% were taken in Skagerrak. 

The- landing data for 1983-1988 are considered uncertain and have been adjusted on t.~e assumption tlmt mis
reporting was a serious source of bias (ICES CM 1991!Assess:18). 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 t.herefore considered 
reliable. 

A directed plaice fishery is carried out by otter trawl, seine and gill-net with some beam trawlers being introduced 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 quarterly basis for 
Kattegat and Skagerrak sepa.rately. The catch-at-age a.'1d the mean weight at age are given in Table 10.2.1 and 
10.2.2. Weight at age in t..he 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 !leets, i.e. trawl , gill-net and seine, are available for tuning. The age dis-aggregated indices were 
derived by merging iogbook statistics suppiying catch weight per market category with the age distribution 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 ORT. The tuning information is provided in Table 10.3.1. 

lETS survey data for Kattegat a.'I1d Skagerrak for the 1st quarter were provided by Sweden for the period 1992 to 
1997 nrovided ac;; nos-ner-aQ"e on a haul hv haul hasis_ Stock ::thnnc"hmce indices were deriverl hv n.;;:inp r:mrlnm 

~ ~ "" - - - -J-------------------------------- -~J-----Q-~.-----. 

stratified statistics assuming equal areas of Kattegat and Skagerrak. The survey abundance indices and their 
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 CPlJJ:''; information from the three commercial tleets 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 I plaice were only seen in the 
catches L'l 1996 'Nhere they accounted for ca. 1 % oft.1-te total catch nu.T.ber. 

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 lOA. 1. 

The Std. err. on the catcbabitites for the commercial !leets are found at 0.2 to 0.4 in the age span 4 to 7 (equivalent to 
CVs of 25-50%) with somewbat higher values found for the IBTS survey (Table lOA.I). For all ages the estimated 
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survivors differed only slightly between fleets. Plots of the log catchability residuals (Figure 10.1) show little trends 
'over time. 

The VPA results are given in Tables 10.4.2-10.4.3. The fishing mortality (age 4-S) estimated for 1996 is found at 
O.SO. This is below the values for 1995 found at about I per year but is very similar to the values seen for the 1992-
1994 period. The exploitation pattern show an increase in the fishing mortality until age 6 from where on F remain at 
a constant level. 

Retrospective VPA runs are carried back to 1993. (Figure 10.4.2). Only small differences are seen in the 
retrospective pattern ofrecruitment, SSB and in the F(4-8). 

Recruitment Estimates 

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-Tenu 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 1970s catches fluctuated between 14,000 and 27,000 tons. Since then the catches have declined to the present 
levels of about 9,000 to 12,000 tons. The fishing mortality has remained at a rather stable level of around 0.8 over 
the period covered by 'me assessrneni.. The 3SB was esthuated as high as 60 'Ul0llsand tons in 1978 but has since then 
fluctuated around 35 L"'iousand tons. The recruitment has va..-icd betwccn 25 and 100 rr..illion per year v.-'it.1-;out notable 
trends~ 

10.7 Short-Tenu 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 1978-1996 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 to F 
level of 1996. 

The status quo predictions result in catches of 10,700 and 11,900 tonnes in 1997 and 1998, respectively (Table 
10.7.2). Tne status quo estimate of 3SB remains in the range 39,000-40,000 tons oVer ule 1997-1999 period. The 
short- and long-tenn yield and-SSB are shown in Figure 10.7.1. 

The input 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 quo 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 !he status quo projection. The 
plots show that a catch level similar to that of 1996 may be achieved with a fishing mortality below S,,,,,,,q~ and that 
it is unlikely that theSSB fall·below the historical minimum SSB found at 24.000 tons. 

,n Q 
.lv.o ~1edium~ Term Predictions 

The fitting of dome shaped stock-recruibnent 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 mortalities, weights and maturity for age, one were set at zero (associated CVs also set at zero). 
This is 'not a completely satisfactory solution 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 the analysis. 

The medlum-tenn analysis applying Fstl.loo quo shows for year, 2oo6,that SSB are found at levels above the historical 
minitllum. tliat yield is fOUild between 9,000 and 17,000 lones and that recruitment varies in the range 25 to 100 
millions (Figure 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. 

1 0.9 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 (l978-1995) The fishing mortality have fluctuated around the value estimated for the 
current year (0.8 per year) which is slightly above the estimated Fm'" of 0.67 per year suggesting that the stock may 
sustain the present fishing mortality without affecting the recruitment prospects. 

Toe best year ciasses of the Piaice in ilIa has been produced in years where the SSB were found at low levels (Figure 
10.9.1). This implies that stock recruitment curves fitted with Ricker or Shepherd curves ieads to optimal SSB levels 
below the observed historical minimum SSBs and that Beverton recruitment curves approaches the assymtotical 
recruitment at low SSB levels (Figure 10.9.2). 

To derive a stock-recruitment curve showing- declining recruitment for SSB levels below the historical_!Tljnimum 
SSB a Bevertan recruitment curve were fitted bv fixin~ on of the oarameters in the exnres.o;;.ion_ The e~timMf':ri 
selection curve and the estimate of maximal recruiiment';;'" shown in Figure 10.9.3. The p';~~;~;~(;d;~st~d-t~'ili~ 
parameterisation used in the Aberdeen programs) and the log-residuals were used to produce a stock-recruitment file 
similar to the output foimat of the RECRUIT progranune (Table 1O.9.\). 

10.10 Comments on the Assessment 

Tne selection criterion used for inc:luding fishing trips into the tuning fleets (viz. that trips are included when plaice 
constiti,ite ti,e most valuable component of tht: calch) may potentiaily bias the CPlJE. estimates. Other seiection 
criteria for identifying the fisheries targeting plaice may be considered. 

The; estimated F-level of ca. 0.80 per year found in IIIa is considerable higher than what is seen in Division IV (F 
at .55 for ages 4-8). This difference may he caused by older, mature plaice emigrating from Skagerrak to the Nor:t~~ 
Sea for spawning. When not specifically accounting for emigration (by adding the rate of migration to the natnmJ 
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. St",hr and I.G. St!1lttrup 
199\). A migration of older mature plaice may be preceded by larval drift from the North Sea to Div. IIIa (Harden 
Jones 1968). If so, the estimated relation between stock and recruitment for Division IIIa may be compromised. The 
median recrui!ment per SSB (recruitmentlSSB at the Fm'" line) are found at 0.79 for Division IV as compared (0 L13 
for Division IlIa. If assuming similar pre-recruitment mortalities in the two areas this may suggest that the ilIa 
recruitment is overvaiued i that the ilia 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 weights 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 Figure 10.7.1. F~ is found at 0.16 per year and Fo.l at 0.08. 

No dear relation is found between SSB and recruitment and no apparent decline in recruitment is seen for the lower 
. SSB levels (Figure 10.9.1). F_ is estimated at 0.67 per year. Fhigh, corresponding to a SSB per recruit of about 366 
gram, .is estimated at about 4.27 per year. The high Fhigh value is caused by the combined effect of a knife edge 
maturity ogive with fuii recruitment .at age 3 and.a insignificant fishing mortality at age 2. (0.03 per year) which 
makes it virtually impossibie to fish down the SSB per recruiuo ieveis beiow 366 grams. . 
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As a non domed stock-recruitment curve is applied there is no basis to define an MBAL for the stock. B]oss is found 
at 24,000 tons and the associated F,o" is estimated at 1.76. 

The reference points are summarised below. 

I Fo., I Fcurrent 

10.08 I 0.16 10.67 14.27 10.80 I 24,000 I 1.76 

10.12 Definition of Safe Biological Limits Using Target and Limit Reference Points 

PA reference points (se Section 17) were derived from th.e interception of the Bloss on the 5%ile, the 10%He and the 
20%i1e from the last year of the medium-term forecast (Figurc 10.12.1). The F-PAs w.d L1eir associated SSB-PAs 
are listed in t.1-te table belm.v. 

Blim F-PAs SSB-PAs 
F-5%ile F-!O%ile F-20%ile SSB-5% SSB-!o% SSB-20% 
0.95 1.03 1.22 34,000 t 33,ooot 30.000t 

The current F .... 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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lLable 10.1.1 Plaice landings from the Kattegat ancl Skagerrak (tonnes) 1972-1996. Official figures, excluding misreported landings in the period 
1983-1988. See Anon. (1992). 

Year Denmark Sweden Genn,any Belgium Norway Total Total Total 

- Katteg:at Skagerrak Kattegat Ska~rak Katt'~: Skagerrak Skagerrak Skaj~~ak Katteg:at Skagerrak Div. ilia 
1972 15,504 5,095 348 70 15,852 5,165 21,017 
1973 10,021 3,871 231 80 10,252 3,951 14,203 
1974 11,401 3,429 255 70 11,656 3,499 15,155 
1975 10,158 4,888 369 77 10,527 4,965 15,492 
1976 9,487 9,251 271 81 9,758 9,332 19,090 
1977 11,61 I 12,855 300 142 11,911 12,997 24,908 
1978 12,685 13,383 368 94 13,053 13,477 26,530 
1979 9,721 11,045 281 105 10,002 11,150 21,152 
1980 5,582 9,514 289 92 5,871 9,606 15,477 
1981 3,803 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 7,5600 323 356 32 27 22 3,607 7,965 11,572 ,. 
1985 2,979 9,646 403 296 4 136 18 3,386 10,096 . 13,482 0' 

1986 2,468 10,653 170 215 505 24 2,638 11,397 14,035 
1987 2,868 11,3700 283 222 104 907 25 3,255 12,524 15,779 
1988 1,818 9,781 210 281 3 716 41 2,031 10,819 12,850 
1989 1,596 5,387 135 320 4 0 230 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 4 315 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 8,7900 315 227 4 33 325 65 1,872 9,440 11,312 
1995 1,555 8,479 132 338 6 42 302 76 1,693 9,237 10,930 
1996 2,336 7,256 195 198 11 19 0 105 2542 7,578 10,121 



, 

Table 10.2.1 Catch in numbers. 

I Catch in Numbers ('000) 
Age group I 

I 2 3 4 5 6 7 8 9 10 1~~1 
I 1978 503 16129 40633 25613 8234 637 65 65 49 

°"1 
1979 1105 9791 29552 20812 7648 2515 170 75 50 55 
19BO 363 4792 16421 12627 6058 2403 953 204 54 50 
1981 191 4059 13135 11001 4318 1431 548 214 119 97 
1982 552 2168 9653 11119 5825 1941 795 316 118 50 
1983 1569 10292 9143 8503 2832 980 563 272 102 112 
1984 21B4 12880 12555 4590 2043 906 750 592 300 107 
1985 1462 8990 22548 6434 1767 725 275 209 175 1~~1 
1986 395 4479 15549 20027 49;5 680 273 130 122 

°"1 
1987 592 4235 130B1 18620 10691 2184 386 237 126 165 
1988 100 3121 12374 14159 7055 2822 973 331 140 162 
1989 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 4640 2878 888 304 156 86 135 
1992 934 3995 12219 18212 4493 1078 308 119 28 119 
1993 1130 3664 10304 13486 7038 1707 388 108 50 

:;1 
1994 1462 6888 7903 9708 79i3 2772 448 110 40 ""I 1995 438 2268 6623 116£H 6662 4973 856 138 65 4" 
1996 4446 5292 7827 5171 4627 1769 1324 147 23 31 I 

Table 10.2.2 Mean weight in Catch. 

Mean Weight in Catch (kilograms) 
Age group 

2 3 4 5 6 7 8 9 10 11+ 
1978 0.236 0.248 0.268 0.322 0.417 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 0.811 0.91/ 
1981 V.':;.;J 0 . .263 0.296 n ""~..,. 0.432 0.537 0.671 0.813 0.912 1\ cco V."'-"" 

0:;;8;;1 1982 0.27 0.301 0.286 0.318 0.386 0.544 0.704 0.813 0.912 
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 i. i921 
1989 0.274 0.253 0.282 0.32 0.376 0.466 0.635 0.739 0.826 1 n1 

1990 0.291 0.288 0.294 0.337 0.397 0.498 0.685 0.774 0.957 1.152/ 
1991 0.263 0.27 0.259 0.274 0.365 0.492 0.586 0.671 0.869 1.011 
1992 0.309 0.31 0.273 0.28 0.336 0.5 0.646 0.817 0.804 0.971 
1993 0.268 0.273 0.271 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 
1996 0.267 0.268 0.294 0.383 0.399 0.435 0.429 0.562 0,85 1.2151 

E:IACFM\WGNSSK98\T-10-2-1.DOC 447 



Table 10.3.1 Tuning fleets used for the plaice in IlIa. 

Plaice in the Kattegat and Skagerrak (Fishing Area IlIa) (run name: XSAHOHOl) 
104 

ARGOS: Argos, 1st Q (IBTS) (Catch: Number) (Effort: Unknown) 

1991 1996 
1 1 0.99 1.00 
2 9 

1 
1 

1 

9.29 
6.02 
CAn 
U • .,.O 

6.44 
5.78 
, 00 
J..O::> 

1. 62 
5.11 
1. 09 

0.38 
2.03 
1.19 
0.85 
0.46 
0.12 

0.08 
0.22 
0.25 
0.40 
0.13 
0.04 

0.02 
0.04 
0.04 

0.00 
0.00 
0.02 

0.00 
0.05 
U.U3 

1 

1 
1 

10.40 
13 .35 
12.90 

4~20 

4.90 
3.26 

1.13 
1.54 
1.14 

0.00 0.00 0.00 
0.08 
0.10 

0.00 
0.02 

0.01 
0.08 

FLTD7: Danish gill-netters (Catch: Unknown) (Effort: Unknown) 
19B7 1996 
1 1 0.00 1.00 
2 10 

1888 15292.8 12234:'::.4 479552.0 850921. 6 650604.8 212777.6 40214.4 
1794 1075.4 80012.4 437556.6 r:::ccr." .... r\ 

..JUUUV/.V 386068.8 269997.0 112842.6 
887 
471 
429 
777 

1101 

8160.4 
24256.5 
17760.6 
27039.6 
19377.6 

29537.1 
78751. :;: 
93564.9 

143745.0 
87969.9 

113536.0 
85627.8 

137408.7 
470240.4 
281305.5 

120986.8 
134564.7 

89703.9 
711732.0 

554243.4 

91538.4 
67023.3 

104032.5 
182595.0 
523305.3 

89587.0 
30662.1 
48691.5 
66355.8 

181554.9 

74774.1 
22089.9 
18918.9 
24242.4 
37213.8 

2019 
1908 
1716 

23016.6 
8967.6 

257288.4 

519690.6 
110282.4 
368596.8 

720984.9 
527752.8 
530244.0 

926317.2 
1314993.6 

512569.2 

816079.8 
678103.2 
514800.0 

'301840 5 
731527.2 
201286.8 

49465.5 
132415.2 
152895.6 

FLT08: Danish trawlers (Catch: UnknoWni'" (Effort: Unknown) 
1987 1996 
1 1 0.00 1.00 
2 10 

2551 
1S?? 

729 
1349 
1468 
1557 
1511 

2578 
1580 
220"/ 

11479.5 
330L2 

14580 -.9 
113~55.6 

75014.8 
27-~70.3 
23'873 _ 8 

74246.4 
9.164.0 

::\84238.7 

151529.4 
126074,4 

52852.5. 
319443.2 
340429.2 
150250.5 
1997S4./. 
581854.'6 

70626.0 
308759.3 

542342.6 
565291.2 
135885.6 
330100.3 
416765.2 
445613.4 
628727·,1 
737823.6 
340016.0 
378279.8 

815554.7 
652851.6 
164462.4 
335226.5 
203318.0 
728987.4 
600018.1 
885285.2 
725378.0 
280289.0 

402802.9 
259851. 6 

65245.5 
98342.1 

111127.6 
197116.2 
267295.9 
647078.0 
323900.0 
225776.1 

52040.4 
63566.0 
16839.9 
24012.2 
25249.6 
52159.5 
55755-.9 

159062.6 
198764.0 

85631. 6 

5612.2 
13519.2 

5977.8 
8768.5 
8220.8 

13390.2 
9821.5 

15468.0 
35708.0 
64003.0 

FLT12: Danish seiners {Catch: Unknown} (Effort: Unknown) 
1987 1996 
1 1 0.00 1.00 
2 10 

3151 
2425 
2220 
2625 
2694 
2403 
2510 
2812 
2612 
2684 

33129.6 
8002.5 

91908.0 
285600.0 
256738.2 

64160.1 
72539.0 

328441. 6 
74442.0 

877936.4 

324048.9 1211646.1 
352595.0 1202557.5 
406926.0 717948.0 
919800.0 940012.5 
919462.2 1013752.2 
322963.2 1335106.8 
205067.0 609930.0 
778361.6 761208.4 
328589.6 726658.4 
616783.2 816204.4 

E:IACFMlWGNSSK98\T-IO·3·I.DOC 16/10/9717:15 

2096137.4 
1411592.5 
730602.0 

1055512.5 
542032.8 

2032457.4 
1019311. 0 

968171.6 
992821. 2 
372270.8 
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1136069.2 
654022.5 
316350.0 
319462.5 
359110.2 
505591.2 
650090.0 
740962.0 
650126.8 
325300.8 

139075.3 
203215.0 
119658.0 

83212.5 
98331.0 
85546.8 

151855.0 
197964.8 
408778.0 
109507.2 

2806.1 
2986.8 
2405.7 
4047.0 
4991.2 
1712.7 
2117.6 
2578.0 
3318.0 
6621. 0 

18290.3 
4R?'l7,5 
37962.0 
27825.0 
28825.8 
17782.2 
30371.0 
23058.4 
48583.2 
82398.8 

24921. 6 
47J61. 6 
35213.9 
19405.2 

7936.5 
11033.4 
11450.4 
16555.8 
17744.4 
15100.8 

1886.4 
874.8 

1349.0 
2202.0 

155.7 
1662.1 

773.4 
790.0 
662.1 

11043.2 
1115500 
15318.0 
16537.5 
12661.8 
5526.9 
7028.0 
5061. 6 
5746.4 
8320.4 

12838.4 
17222..4 
20667.1 
10126.5 

6864.0 
3030.3 
3303.0 
4441.8 
7250.4 
2230.8 

5521.6 
4365.0 
7104.0 
5512.5 
4041.0 

961.2 
1757.0 

843.6 
3134.4 

80S.2 



Table 10.3.2 Mean nos. per haul and CVs for Argos ruTS survey in 1st quarter. 

Abundance indicees provided as the mean number per haul 
IYear 1# hauls age 1 age 2 age 3 age 4 age 5 age 6 age 7 age 8 age 9 agelo:!Total· 1 

1992 45 0.00 4.17 9.29 6.44 1.62 0.38 0.08 0.02 0.00 0.00 22.01 
1993 45 0.35 6.50 6.02 5.78 5.11 2.03 0.22 0.04 0.00 0.05 26.10 
1994 48 0.33 8.50 6.48 1.89 1.09 1.19 0.25 0.04 0.02 0.03 19.83 
1995 48 0.29 4.48 10.40 4.20 1.13 0.85 0.40 0.00 0.00 0.00 21.75 
1996 48 0.00 17.05 13.35 4.90 1.54 0.46 0.13 0.08 0.00 0.01 37.51 

1 19971 46 0.13 6.86 12.90 3.26 1.14 0.12 0.04 0.10 0.02 0.081 24.641 

CVfh bd o t e survey a un ance 
Year 

1992 
1993 
1994 

90 I 
80 t . 

age 1 

49 
28 
56 

86 
55 

age 2 
74 
33 
24 
40 
39 
25 
39 

age 3 
27 
14 
14 
24 
30 
34 
24 

age 4 
14 
14 
13 
20 
24 
23 
18 

age5age6 
16 
17 
17 
17 
22 
22 
18 

20 
40 
19 
20 
22 
33 
26 

age 7 age 8 age 9 
38 100 

346 1663 
23 54 69 
21 
24 29 
65 26 35 
86 374 52 

CV by age for the Argas survey in iiia 

age 10 Total 

1439 
29 

1 
461 
45 

390 

28 
12 
14 

=L 
£; 50 1 . "--. 

::1 ..••• ~········· 
20 t ... 
10 t . . . . . .. 1

1 
0~1---------r1---------r1 ---------�~------~I--------~I--------~· 
age 1 age 2 age 3 age 4 age 5 age 6 age 7 

Age 

449 



Table 10.4.1 Plaice in Illa, Diagnostics from the XSA run. 

Lowestoft VPA Version 3.1 

7-0ct-97 11:53:10 

Extended Survivors Analysis 

Plaice in IlIa (run: XSAHOHOl/XOll. 

CPUE data from file /users/fish/i"tad/ifapwork/wgnssk/ple_kask/FLEET.XOl 

Catch data for 19 years. 1978 to '996~ Ages 2 to 1L 

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

ARGOS: Argos, 1st Q 1991, 1996, 2, 9, .990, 1. 000 
FLT0,7: Danish gill-n, 1987, 1996, 2, 10, .000, 1. 000 
FLT08: Danish trawle, 1987, 1996, 2, 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 years 

Catchability analysis : 

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 >= 8 

Terminal population 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 

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

Prior weighting not applied 

1 

Tuning converged after 

Regression weights 
.751, .820, 

RU('FM\WGN8SK98\T·[1)..4-1 Doe 

25 iterations 

.877, .921, .954, 
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.976, .990, .997, 1.000, 1.000 



0 

Table 10.4.1 cont. 

Fishing mortalities 
Age, 1987, 1988, 19Aq 1990 1991, 1992, 1993, 1994. 1995. 1996 

2, .018, .003, .016, .047, .052, .023, .032, .037, .010, .059 
3, .140, .110, .147, .171, .157, .104, .1U"/ , .249, .067, .150 

4, .480, .662, .360, .496, .248, .305, .376, .313, .357, .307 
5, 1. 035, 1.334, .785, 1. 059. .461, .892, .572, .644, .916, .463 
6, 1.213, 1. 428, .952, 1.130, .909, .986, .954, .694, 1.155, 1.071 

7, .822, 1.169, .924, 1.006, .959, .949, 1.224, 1.186, 1.190, 1. 017 

8, .473, .989, .681, 1.1~4, .853, .959, .994, 1.193, 1.499, 1.117 
, , ocO oc, "'0 , 'co , " , ooe 000 .763, 1.525, 1.077 . '-,D, .O..J..J, • J -LV, ..L • .J..-'V, ..1. • .,. ... -'-, • v,-" • .J., , 

10, 1.062, 1. 349, .993, 1.1B7. . 843. .954 . 1.047, 1.132, 1.376, 1. 084 

1 
XSA population numbers (Thousands) 

AGE 

YEo".? 2 • 3 • '. I'; , ' . 1'1, , . 10, 

19B7 3.551>+04, .41£+04, 3 61£+04, 3.04E-<-04, 1 60E+04, 4.l0B+03, 1.08E"03, 69E+02, 2.02E+02, 

1988 3.40£+Q4, 3.16E+04, 2.69E+04, 2.02£+04, 9.16E+03, 4.30B+03, 1.63E+03, 6.06E+02. 1.99E+02, 

1989 6.77E+04, 3.07E+04, , 56E+04, 1.25E+04o, 4. 82E+03, 2.12E+03, 1.21E+OJ, 5.48E+02, 2.34E+02, 

1990 7.31E+04, 6 02E+04, , 400E+04, 1 .62E+04, 5 . 18E+03 , 1.68E+03, , 60E+02, 5.54E+02, 2.44E+02, 

1991 4.94E+04, .31E+04, .60E+04, 1 32E+(I4, 5. 07E+03, 1.51E+03, 5 57E+02, 2.17E+02, 1.59E+02, 

1992 4.30E+04, 4.24E+04, .88E+04, 3 .24E+04, 7.53E+03, 1.85E+03, 25E+02, 2.15E+02, 4.79E+01, 

19:9:3 3.75E+04, 3 .80:E+{!4, .4SE+04. 3 .25E+01, 1.20E+01, 2.51E+03, 47E+02, 1.82E+02, 8.10E+Ol, 

1994 4.21E+04, .29E+04, .09E+04o, 2.15E+04, 1.66E+04, 4.19E+03, 6.76E+02, 2.17E+02, 6.21E+01, 

1995 , 46E+04, 3 .67E+04, 2.32E+04. .04E+04, 1.02E+04, 7.51E+03, 1.16E+03, 1.8SE+02. 9.14E+Ol, 

1996 8.17E+04, 3. 99E+04, 3.l1E+04, L47E+04, 7.40E+03, 2.91E+03, 2. 07E+03. 2.34E+02. 3.65E+01, 

Estimated popUlation abundance at 1st Jan 1997 

.OOE+OO, S.97E+04, 3.11E+04, 2.07E+04, B.J6E+03, 2.30E+03, 54E+02, 6 . 12E+02 , 7.22E+01, 

Taper weighted geometriC mean of the VPA populations: 

4.97E+04, 4.21E+04. 3.33E+04, 1.99E+04, 7.97E+03. 2.72E+03. . 57E+02, 3.43E+02, 1.36E+02, 

Standard error of the weighted Log(VPA populations) 

.3286, .3065, .3208, .4015, .4685, .4933, .4625, .5672, .7964, 

1 

E:\ACFM\WGNSSK98\T-I0-4·1.DOC 
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Table 10.4.1 cont. 

Log catchability residuals. 

Fleet ARGOS: Argas, 1st Q 

Age 19B7, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 
2 99.99, 99.99, 99.99, 99.99, -.01, -.49, -.24, .28, .52, 
3 99.99, 99.99, 99.99, 99.99, .04, .2B, -.72, .36, .22, 
4 99.99, 99.~9, 99.99, 99.99 J -.35, .79, -.34, -.25, .39, 
5 00 00 nn nn ('on I\n 

-'-' .... -', -'--',;.0.7, ;;/;.0,;.0:>, ;r;J • :J:> I - • .LO I 1.04, .19, .33, .04, 
6 99.99, 99.99, 99.99 J 99.99, -.05, .64, .27, .15, -.02, 
7 99.99, 99.'99, 99.99, 99.99, -.39, .09, .05, 99.99, -.38, 
8 99.99, 99.99, 99.99, 99.99, 99.99, 99.99, .52, 99.99, 99.99, 
9 99.99, 99.99, 99.99, 99.99, 99.99, 2.42, 2.18, 99.99, 1. 61, 

10 Ne data for this fleet at this age 

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

Age , , " 5, 6, 7, 8, 
Mean Log g, -8.9793, -9 5561. -9.7336, -9.9990, -9.?!!?.'!, -9 ~ 8184 ; 
S.E(Log g) , .4063, .4783, .8128, .5385, .4179, .7370, 

Regression'statistics : 

Ages with q dependent on year class strength 

1996 
-.07 
-.lB 
-.25 

-1.42 
-.96 

.62 
-.52 
3.01 

9 
-9. 8184, 

2.7271, 

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

2, 1.33, -.503, 7.63, 

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

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

3, 1.07, -.075, B. 86, .21, 6. .49. -8.98, 
4, . B4, .215, 9.70, .32, 6, .45, -9.56, 
5, .39, 2.125, 9.87, .76, 6, .24, -9.73, 
6, .76, .508, 9.79, .53, 6, .44, -10.00, 
7, 1,12, -.272, 10.01, .64, 5, .53, -9.79, 
8, .00, .000, .00, .00, 0, .00, .00, 
9, .19, 2.574, 5.73, .84, 4, .07, -7.51, 

1 
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Table 10.4.1 cont. 

Fleet FLT07: Danish gill-n 

Age 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 

2 .12, -.64, -.49, - .03, .29, .37, .30, .05, -.28, 

3 -.36, -.67, -.92, .03, .24, .45, -.28, 1.11, -.59, 
4 - " '" - oc - 00 - 00 '0 - .16, .26, .31, ..... u, • .Lt, _--'v, .vu, ,-'-Ut _.J.<., 
5 -.13, . 04. -.55 . .05, -.31- .45, -.29, .07, .64, 

6 -.27, -.17, -.38, -.06, .40, .01, .23 f -.37, .18, 
7 -.59, - .20, .01, -.17, .47, -.01, .44, - .1B, .18, 

8 -1.15, - .26, .20, .28, .40, .16, .05, -.24, .38, 

9 - .67, - .19, .25, .46, .70, .23, .13, -.37, .21, 

10 - .37, .11, .69, .65, .64, .47, -.27, -.28, -.03, 

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

Age 3, 

1996 
.18 
.68 
.10 

-.06 
.30 

-.12 
-.10 
-.25 
-.30 

9; lQ 

Mean Log q, -5 7862, 
S.E(Logq), .6567, 

4. 
-4 5164, 

.2905, 

5. 
-3.5640, 

.3597, 

, 
-2.9792, 

.2856, 

7 

-2.5818, 
.3108, 

B, 
-2.5014, 

.4319, 
-2.5014, -2.5014, 

.4122, .4634, 

Regression -.... -.. ~- ... ~--
"' .... <;;1. ........ "' ............. '" 

Ages with q dependent on year class strength 

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

2, .31, 1. 698, 9.93, .45, 10, .37, -7.98, 

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

!>.ge, Slope t-value Intercept, RSqu.are, No Pts, Reg s.e, Mean Q 

3, .58, .768, 7.78, .32, 10, .39, -5.79, 
4, .99, .017, 4.56, .45, 10, .31, -4.52, 
5, .73, 1.103, 5.29, .69, 10, .26, -3.56, 
h 1.21, -.789, 1.68. .65. 10, .35. -2.98, 
7, 1.20, -.782, 1.51, .68, 10, .38, -2.58, 
8, 1.34, -.780, 1.04, .42, 10, .59, -2.50, 
9, 1.11, -.333, 2.08, .55, 10, .48, -2.44, 

10, .76, 1. 53 6, 2.92, .85, 10, .31, -2.37, 
1 
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Table 10.4.1 cont. 

Fleet FL-T08; Danish L.i:.-awle 

Age 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 
2 - .11, -.29, -.33, .00, .26, ,09, .19, .25, -.27, 
3 -.51, -.14, - .20, .32, .25, -.26, .17, .92, - .90, 
4 -.27, .63, -.12, .28, -.33, -.36, .39, .10, .13, 
5 -.20, _59, .23, ., q - .4~ .0< -~25. .05, .51. 
6 -.37, .25, .16, -.05, -.08, .07, -.08, -.16, .31, 
7 -.99, -.21, -.16, - .16, - .10, .36, .25, .25, .38, 
8 -1. 73, - .56, -.44, - .01, .03, .56, .09, .05, .95, 
9 -1.46, -1.13, -.54, - .46, .70, -.63, -.05, -.79, .42, 

10 -.95, -.28, -.58, -.73, -.03, -1.50, .41, -.59, -.37, 

Mean log catchability and standard srrar of agF!'<; with cntchability 
independent of year class strength and constant w.r.t. time 

1996 
.10 
.20 

- .42 
- .64 
-.09 

.08 

.47 

.37 
-.08 

Age I 3, 

Mean Log q, -5 7298, 
S.E{Log q), .5131, 

4, 

-4.5849, 
.3562, 

5, 

-3.8389, 
.3998, 

6, 
-3.6616, 

.1993, 

7, 

-3.8898, 
.3829, 

B, 
-4 1928, 

.7040, 

9, 
-4 1928, 

.7690, 

Regression statistics 

Ages with q dependent on year class strength 

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

2, .28, 2.663, 9.92, .66, 10, .24, -7.72, 

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

Age, ""~~~ t-value Intercept, RSqtlare, No Pts, Rcg 8.8, Mean A ....... "'J:-'= , 

3, . 69, .607, 7.23, .35, 10, .37, -5.73, 
4, 4.19, -1.821, -13.85, .04, 10, 1.32, -4.58, 
5, .91, .245, 4.39, .50, 10, .39, -3.84, 
6, 1.16, -.889, 2.80, .81, 10, .23, -3.66, 
7, .95, .203, 4.10, .67, 10, .39, -3.89, 
8, 1.22, -.328, 3.62, .24, 10, .91, -4.19, 
9, 6.87, -2.115, -2.39, .02, 10, 3.99, -4.51, 

10, 1.01, -.046, 4.65, .62, 10, .59, -4.65, 
1 
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Table 10.4.1 cont. 

Fleet FLT12: Danish selner 

Age 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 

2 :-.15, -.45, -.34, - .11, .24, -.02, .14, .46, -.04, 

3 -.47, .03, .31, .29, .21, - .35, -.74, .70, -.29, 

4 - n' .57. .15, .38, - .33, .02, - .13, - .24, .10, . """, 
5 .18, . 67, . 35, .41, -.33, .39, -.49, -.20, .. 06, 

6 -.03, .35, .23, .07, . 09, .1B, - .09, -.51, .12, 

7 -.74, .08, .25, -.02, .21. -.02, .31, -.06, .16, 

8 -1. 25, -.11, -.10, .08, .28, .02, .31, -.04, .36, 

9 -.79, -.65, -.20, -.12, .62, -.29, .11, - .60, .06, 

10 -.52, -.27, .00, -.38, -.43, - .51, - .44, -.98 , .11, 

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

Age . 3. 

1996 
.12 
.27 

- .13 
- .81 
-.32 
- .31 

.13 

.00 
-.47 

9, 

Mean Log q, -5.3038, 
S.E(Log q), .4488, 

4. 

-4.3014, 

.3280, 

5. 
-3.5814, 

.4722, 

6, 
-3.2677, 

.2615, 

7. 
-3.4538, 

.2975, 

S, 
-3.7940, 

.4269, 

-3.7940, 

.4522, 

Regression statistics 

Ages with q dependent on year class strength 

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

2, .31, 2.153, 9.60, .57, 10, .29, -6.96, 

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

Age, Slope t-value Tnt_ercept_, RSquare, No Pts, Reg s_e, Mean Q 

3, .86, .244, 6.03, .30, 10, .41, -5.30, 
4, 3.22, -1. 779, -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, , , 1. 67, -i. 487, 2 _80, _40, 10, .65, -3 _96, 
10, .86, 1.132, 4.26, .89, 10, .26, -4.19, 

1 
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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, 

ARGOS: Argas, 1st Q 

FLT07: Danish gill-n, 
FLT08: Da..'"lish tra".':le, 
FLT12: Danish seiner, 

P shrinkage mean, 

F shrinkage mean 

Weighted prediction 

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

69721. , .15, 

Estimated, 
Survivors, 

65062., 
83820., 
77185. , 
78932., 

42118" 

134715., 

Ext, 
s.e, 
.16, 

lnt, 
8.8, 

.475, 

.431, 
0"" • -,vu I 

.339, 

.31" " 

.50" " 

N, Var, 
Ratio, 

6, 1. 047, 

Ext, Var, 
5.8, Ratio, 
.000, .00, 
.000, .00, 
000 "" .uvv, .VU, 

.000, .00, 

F 

.059 

Age 3 Catchabili ty constant w, r _ t. time Emd dependent on age 

1 

Year class 1993 

Fleet, 

ARGOS: Argas, 1st Q 

FLT07 : Danish gill-n, 
FLT08: Danish trawle, 
FLT12: Danish seiner, 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

31077. , 

lnt, 
s.e, 
.14, 

Estimated, 
Survivors, 

35745., 
29976., 
26568., 
":!')c:c:c: 
......... vvu. , 

34267., 

Ext, 
s.e, 
.10, 

Int, 
s.e, 

.322, 

.346, 

.26;a, 
000 

.~-'-', 

.50"" 

N, 

9, 

Var, 
Ratio, 

.717, 

Ext, Var, 
s .e, Ratio, 
.351, 1.09, 
.418, 1.21, 
.199, .76, 
"0 . ..1.""', ... J.J, 

F 

.150 

Age 4 Catchability constant w.r.t. time and dependent on age 

Year class = 1 99? 

Fleet, Estimated, lnt, Ext, Var, 
Survivors, s.e, s .e, Ratio, 

ARGOS: Argas, 1st Q 23034. , .267, .161, .60, 
FLT07: Danish gill-n. 20976 .. .227. .146, .64, 
FLT08: Danish trawle, 17509. , .215, .310, 1.44, 
FLT12: Danish seiner, 22643., .208, .229, 1.10, 

F shrinkage mean 19690., .50" " 

Weighted prediction 

Survivors, lnt, Ext, N, Var, F-

at end of year, s.e, s.e, D"'+-~" 
~, ........... ..., , 

20687. .11, .09, 13, .856, .307 
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N, Scaled, Estimated 
Weights. F 

1, .098 , .063 
1, .119, .049 
<, • .::o'±o, .053 
1, .193 ~O52 

.250, .096 

.094, .031 

N, Scaled, Estimated 
Weights, F 

2, .184, .132 
2, .159, .155 
2, .276, .174 ., • L.:::JL. , .143 

.089, .137 

N, Scaled, Estimated 
Weights, F 

3, .166, .280 , ~ 23 5 0304 

3, .255, .354 
3, .275, .284 

.068, .321 



Table 10.4.1 cont. 

1I-.ge 5 Catchability constant w.r.t. time and dependent on age 

Year class = 1991 

Fleet, Estimated, Int, Ext, Var, 
Survivors. 5.8, 5.8, Ratio, 

ARGOS: Argas, 1st Q 8043. , .269, .360, 1.34, 

FLT07: Danish gill-n, 10405. , .201, .163, .81, 

FLT08: Danish trawle, 8280., .199, .277, 1.39, 

FLT12: Danish ::;eiIll=L~ , 8255. , • .1.::70, _'<:""'. .1. • ..):>, 

F shrinkage mean 4853. , .50" " 

Weighted prediction 

Survivor!":, Tnt:, Ext, N, Var, F 

at end of year, s.e, s.e, Ratio, 

8357" .11, .12, 17, 1.130, .463 

1 
Age 6 Catchability constant w.r.t. time and dependent on age 

Year class 1990 

Fleet, Estimated, Int, Ext, Var, 
Survivors. 5.8, s.e, Ratio, 

ARGOS: Argas, 1st Q 1187. } .292, .165, .56, 
FLT07: Danish gill-n, 3204. , .193, .OB1, .42, 
FLT08: Danish trawle, 2388., .193, .097, .50, 
FLT12: Danish seiner, 1774. , .193, .090, .47, 

F shrinkage mean 2800., .50", • 

Weighted prediction 

Survivors, Int, Ext, N, Var, F 

at end of year, 8.e, s.e, Ratio, 
2295 .12. 08, 21, 679 1- 071 

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

Year class = 1989 

Fleet, 

ARGOS: Argos, 1st Q 

FLT07: Danish gill-n, 
FLT08: Danish trawle, 
FLT12: Danish seiner, 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

954. , .13, 

E:\ACFM\WGNSSK9H\T.I[)"4-I.DOC 

Estimated, Int, Ext, Var, 
Survivors, s.c, S.G, Ratic, 

1435. , .312, .140, .45, 
932. , .206, .069, .34, 

1126. , .217, .062, .29, 
788. , .204, .092 , .45, 

630" .50" " 

Ext, N, Var, F 

s.e, Ratio, 
.05, 25, .427, 1.017 
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N, Scaled, Estimated 
Weights, F 

4, .127, .477 
4, .270, .387 
4, .258, .466 . 000 H" -, _.<:....J...J, .'=UI 

.090, .700 

N, Scaled, Estimated 
Weights, F 

5, .091, 1.549 
5, .252, .B64 
5, .252, 1.045 
5, .251, 1.247 

.154, .945 

N, scaled, Estimated 
T.l""~ ................ F .. = .... ':::!a ... -", 

6, .115, .776 
6, .250, 1.032 
6, .200, .914 
6, .262, 1.143 

.173, 1.108 



Table 10.4.1 cont. 

Age 8 Catchability constant w.r.t. time and dependent on age 

Year class = 1988 

Fleet, Estimated. lnt, Ext, Var, N, Scaled, Estimated 
Survivors, 5.8, 5.8, Ratio, Weights, F 

ARGOS: Argas, 1st Q 481. , .357, .161, .45, 6, .082, 1.285 
FLT07: Danish gill-n, 585. , .224, .084. .38, 7, .243, 1.148 
FLTOB: Danish trawJF! 713 ~. .237, .125, .53, 7, ' " 1.017 ,~"",~, 

FLT12: Danish seiner, 619. , .221, .101, .46, 7, .250, 1.110 

F shrinkage mean 623. , .50" " .270, 1.106 

Weighted prediction 

Survivors, lnt, Ext, N, Var, F 
at end of year, S.8, 5.8, Ratio, 

<, " H no nn 1.117 V-L",. I • -LV, • U.J, '0, .40'::>, 

Age 9 Catchability constant w.r.t. time and age (fixed at the value for age) 8 

1 

Year class = 1987 

Fleet, 

ARGOS: Argas, 1st Q 

FLT07: Danish gill-n, 
FLT08: Danish trawle, 
FLT12: Danish seiner, 

F shrinkage mean 

Weighted prediction 

Survivors, 
at end of year, 

72. , 

Int, 
s.e, 
.23, 

Estimated, 
Survivors, 

331. , 
63. , 

102., 
76. , 

68. I 

Ext, 
s.e, 
.05, 

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

1. 455, .826, .57, " .008, .352 
.314, .090, .29, B, .259, 1.164 
.452, .116, .26, B, .098, .861 
.324, .058, .18, 8, .231, 1.047 

• ::>U, " , .404, 1.116 

N, Var, F 
Ratio, 

29, .232, 1.077 

Age 10 Catchability constant w.r.t. time and age (fixed at the value for age) 8 

Year class = 1986 

Fleet, 

ARGOS: Argas, 1st Q 

FLT07: Danish gil1-n, 
FLT08 : Danish traw1e, 
FLT12: Danish seiner, 

F shrinkage mean 

'i'Jeighted pl.'ediction 

Survivors, 
at end of year, 

11., 

Int, 
s.e, 
.26. 
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Estimated, 
Survivors. 

16. , 
9. , 

11. , 
8. , 

14., 

Ext, 
s.e, 
.06, 

lnt, 
s.e. 

.594, 

.352, 

.551, 

.380, 

"",,,0-
.1.:.1.1\.\,., 

s.e, 
.33 B, 
.081, 
.065, 
.094, 

.50"" 

N, Var, F 

Ratio, 
32, .223, 1.084 

458 

va .. , 

Ratio, 
.57, 
.23, 
.12, 
.25, 

~" Scaled, ""- ... ~-- ... -... 
""., .... .L.LLLC. .... "" ..... 

Weights, F 

4, .006, .847 
9, .237, 1.201 
9, .0,96, 1. 074 
9, .196, 1.289 

.466, .954 



Table lO.4.:Z Plaice in IIIa., Fishing mortaliities from the VPA 

Run title : Plaice in IlIa (run: XSAHOHOI/XOl) 

At 7-0ct-97 1l,53,46 

Terminal Fs derived using XSA (With F shrinkage) 

Table E: Fishing mort.ality (F) ,it agE~ 

YEAR, 1978, 1979, 1980" 1981, 19132, 1983, 1984, 1985, . 1986, 

AGE 
2, .0086, .0252, .01013, .0075, .-0112, .0170, .0317, .0307, .OlO9, 
3, ,2390, .2048, .1306, .1443, .0'992, .2632, .1691, .1582, .1116, 
4, .7713, .7955, .5469, .5492, .5240, .6652, .5208, .4407, .3969, 
5, 1.0916, 1.0731, .8482, .7743, 1.1!544, 1.1104, .7429, .4894, .7844, 
6, 1.0361, 1. 0=,87 I .9652, .7026, 1. Ei23, .9452, .7777, .6328, .7615, 
7, .6060, .9!:n2, 1. 0604, .5522, .7058, .5152, .8125, .6187, .4708, 
8, .2901, .28.20, 1.0947, .6457, .6024, .3985, .8441, .5456, .4408, 
9, .4958, .5605, .5656, .6800, .81534, .3747, .8417, .5248, .4767, 

10, 07070, .7B88, .911!5, .6739, .9002, _ 6717, .8077, ,5645, .5892, .... .7070, .7888, .911!5, .6739, .9002, .6717, .8077 , .5645, .5892, '" +gp, 

'" 0 FBAR 4- 8, .7590, .8321, .9031, .6448, .8:278, .7269, .7396, .5455, .57(]9, 

Table H Fishing mortality (F) at agE! 
YEAR, 1987, 1988, 1989. 1.990, 1991, 1992, 1993, 19'94,' 19 9~3, 1996, FBAR 94-96 

AGE 
2, .0177, .0031, ."0164, .0472, . 0~516, .0231, .0322, .0371, .0104, .0589, .0355, 
3, .1397, .1097, .1466, .1707, .1~572 , .1042, .1069, .2490, .0671, .1501, .1554, 
4, .4798, .6619, .3602, .4957, .2480, .3053, .3755, .3132, .3573, .3074, .3260, 
5, 1.0351, 1.3340, .. 7850, 1.0594, .4612, .89l8, .5719, .6436, . 91~38, .4629, .6741, 
6, 1.2129, 1.4278, .9519, 1.1296, ,9086, .9864, .9540, .6940, 1.15~)3 , 1. 0707, .9733, 
7, .8224, 1.1694, .9244, 1.0059, .9!589, .9493, 1.2244, 1.1864, 1.1899, 1.0168, 1.1310, 
8, .4735, .9894, .6809, 1.1539, .8!534, .958.8, .9945, 1.1933, 1. 491l5, 1.1173, 1.2697, 
9, .7580, .8531, .7104, 1.1500, 1.4106, .8746, .9765, .7629, 1. 5246, 1.0774, 1.1216, 

10, 1.0618, 1.3496, .9931, 1.1869, .80134, .9535, 1.0472, 1.1318, 1.37!38, 1. 0843, 1.1973, 
+gp, 1.0618, 1.3486, .9931, 1.1869, .80134, .9535, 1.0472, 1.1318, 1. 37!38, 1. 0843, 

0 FEAR 4- 8, .8047, 1.1165, .740:), .9689, .61360, .8183, .8241, ,8061, 1.0233, .7950, 
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Table 10.4.3 Plaice in ma. Estimated population abundance from the VPA. 

Run title : Plaice in IlIa (run: XSAHOHOl/XOl) 

At 7-0ct-97 11,53,46 

Terminal Fs derived using XSA (With F shrinkage) 

TablE! 10 Stock nurnbe:::- at age (start of year) Numbers*lO**-J 
YEAR, 1978, 1979, 19BO, 19B1, 19B2. 1983, 19B4, 19B5, 19B6, 

AGE 
2. 61955, 46638, 35486, :26883, 52250, 97847, 73685, 50815, 3B156, 
3, 79772, 55!580, 41149, 31764, 2414], 46752, 87043, 64595, 44589, 
4, 79461, 561338, 40978, 32674, 24880, 197B3, 32S13 , 6650B, 49897, 

5. 40532, 33248, 23214, 21458, 17071, 13330" 9204, 17477, 38731, 
6, 13417, 12311, 10287, 8994, 8952, 4B69, 3973, 3962, 9693, 
7. 1474, 430B. 3B65. 3546. 4031, 2559, 1'712, 1652, 1904, 
B. 271, 727, 1506, 1211, 1847, 1801, 1383, 687, 805, 

9. 175, IB4, 496, 456. 574, 915, 1094, 53B, 360, 

... 10. 102, 96, 95, 255. 209, 219, !l69, 427, 2BB, 

'" +gp, 128, 105, B7. 207. B8, 239, 202, 39B, 197, 0 
0 TOTAL, 277286, 210037, 157163. 1:27448, 13404~~ , 1BB316, 211378, 20705B, 1B4620, 

TablE' 10 Stock number at age (star't of year) Numhers*10**-3 

YEAR, 19B7. 19138, 19B9, 1990, 1991. 1992, 1993, 1994, 1995, 1996, 1997, GMS'r 78-94 AMST 78-'94 

AGE 
2, 35517, 33981, 67674, 73144, 4938~i, 42975, 37499, 42145, 44566, Bl728, 0, 4,3161, 50943, 
3, 34149, 31~)74, 30652, 60240, 6313~i, 42437, 37997, 32B55, 36744. 39908, 69721, 4,~597, 47555, 
4, 360B5, 261l71, 25601. :23952, 45953, 4BB1B, 34~)99, 30B96, 23177, 31090, 31077, 3'7007, 39783, 
5, 30358, 20208, 12543, 16159, 13202, 32446, 32~)49 , 21505, 20438, 14671, 20687, 21206. 23131, 
6, 15995, 9757, 4B17, 5177, 5069, 7532, 12035, 16623, 10224, 7401, 8357, 8140. 9027, 
7, 4096, 4303, 2117, 16B2, 151{l, 1849, 2542, 4195. 7514, 2914, 2295, :2566, 2785, 
8, 1076, 1628, 1209, 760, 557, 525, 647, 676. 1159, 2069, 954, 907, ],019, 
9, 469, 606, 54B, 554, 217, 215, 182, 217, 1B5, 234" 612, 393, 459, 

10, 202, 199. 234, 244, 159, 4B, B1. 62. 91, 37, 72, 168, 205, 
+gp, 263, 227, 374, 3B3, 247, 202, 120. B5, 67, 49, 26, 

0 TOTAL, 158209, 129355, 145769, 1132295, 179437, 177047, 158251, 149259, 144165, 1B0101, 133801, 
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Table 10.6.1 Plaice in IIIa. Historical trends in SSB, recrLlit.inent arid F-bar. 

Run title , Plaice in IlIa (run: XSAHOH01/X01) 

At 7-0ct-97 11,53,47 

Table 16 Summary (without SOP correction) 

Terminal Fs derived using XSA (With F shrinkage) 

RECRUITS, TOTALBIO, 'I'OTSPBIO, LAI'IuINGS , YIELD!SSB, FEAR 4- 8, 
Age 2 

1978, 61955, 75776, 61154, 26530, .4338, .7590, 
1979, 46638, 57028, 46674, 21152, .4532, .8321, 
1980, 35486, 49075, 39813, 15477, .3887, .9031, 
1981, 26883, 39281, 33098, 12273, .3708, .6448, 
1982, 52250, 41611, 27504, 10847, . 3944, "8278 . 
1983, 97847, 56582, 28696, 10716, .3734, .7269, 
1984, 73685, 63227, 42816, 11572, .2703, .7396, 
1985, 50815, 63267, 49090, 13482, .2746, .5455, 
1986, 38156, 54730, 45115, 14035, .3111, .5709, 
1987, 35517, 51250, 39174, 15779, .4028, .8047, 
1988, 33981, 37285, 28824, 12850, .4458, 1.1165, 
1989, 67674, 42379, 23836, 7705, .3232, .7405, 
1990, 73144, 55639, 34354, 12078, .3516, .9689, 
1991, 49385, An""o ."t:""n 0.,-,'7 "~,,t: ;::-o;::-n 

~"'vvu, -,VVGU, <;) '';>', .G~"'V, • vuvu, 

1992, 42975, 53051, 39772 , 11826, .2973, .8183, 
1993, 37499, 45289, 35239, 11296, .3206, .8241, 
1994, 42145, 42583, 30993, 11312, .3650, -.8061, 
1995, 44566, 42702, 30981, 10930, .3528, 1.0233, 
1nnt: 01 ",,)0 C:'1t:,.,;::- ."".,oc: 1 "1 ")1 "''100 '7nr,., .J..:t.:t v , U.J.,,,,U, -,«<uvv, .Ju ,u"" .J.v.J. ... .J. ... .-' ... '-'u, • , ... -,v, 

Arith. 
Mean 52228, 51177 , 37049, 13090, .3527, .7965, 

0 Units, (Thousands) , (Tonnes) , (Tonnes) , (Tonnes) , 
1 

E:\ACF"Ni\WGNSSK98\T-i0-6-i.DOC iiiiOi9i 1 i:13 
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Table 10.7.1 

The SAS System 
Plaice in the Kattegat and Skagerrak (Fishing Area IlIa) 

Prediction with management option table: Input data 

, 
Year: 1997 

Stock Natural Maturi ty Prop.of F Prop. of M Weight 
Age size mortality ogive bef.spaw. bef.spaw. in stock 

? I.R1.c.1 nnn n 1nnn n nnnn n nnnn n nnnn n .,"-SI 

3 16972; :0001 0:;0001 ,:0000 I 0:00001 0:00001 0:2781 
4 I~!~~·~~~I ~. ~~~~I ~ '~~~~I ~'~~~~I ~'~~~~I ~·~~~I 
5 ",ueor .uuu U.IUUU I.UUUU U,UUUU U.UUUU U.')I!I 

6 8357.000 0.1000 1 .0000 0.0000 0.0000 0.352 
7 2295.000 0.1000 1.0000 0.0000 0.0000 0.394 
8 954.000 0.1000 1.0000 0.0000 0.0000 0.481 
9 612.000 0.1000 1.0000 0.0000 0.0000 0.653 

10 72.000 0.1000 1.0000 0.0000 0.00.00 0.792 
11+ 

I 26.0001 0. 1000 1 1.0000 I 0.00001 0.00001 1.071 1 

Unit I Thousands I I I I I Ki Lograms I 
I I I I I I I 

Year: 1998 

Recruit- NaturaL Maturity Prop.of F Prop. of M Welght 
Age ment mortal ity ogive 1.._-" ___ •• 1.._..1: ___ •• in stock LJCI.::.paw. uCI'::'l-'aw. 

2 148161. 000 I ~.1~~~1 0·~~~~1 ~·~~~~I ~·~~~~I ~·~~I 
3 U.1UUU 'I.UUUU U.UUUU U.UUUU U.Uts 
4 0.1000 1 .0000 0.0000 0.0000 0.290 
5 0.1000 1.0000 0.0000 0.0000 0.321 
6 0.1000 1.0000 0.0000 0.0000 0.352 
7 0.1000 1.0000 0.0000 0.0000 0.394 
8 0.1000 1.0000 0.0000 0.0000 0.481 
9 I ~. ~~~~I ~·~~~~I ~·~~~~I ~·~~~~I ~·~~~I 

iO 
I I 

U.1UUUI I.UUUUI u.UUUU! U.UUUU! u.,o,u.! 
11+ n.1nnn 1.nnnn n.nooo D.OnOO '.071 

Unit IThous~ndsl 
I I I 

I Kilograms I 

Year: 1999 

Recruit~ I Natural ! Maturitv!Proo.of FIProo.of HI Weight I 
Age ment ! morta li ty! ogive '!bef'.spaw.!bef'.spaw.! in stock! 

2 48161.000 0.1000 0.0000 0.0000 0.0000 0.268 
3 0.1000 1 .0000 0.0000 0.0000 0.278 
4 0.1000 1.0000 0.0000 0.0000 0.290 
5 0.1000 1.0000 0.0000 0.0000 0.321 
6 0.1000 1 .0000 0.0000 0.0000 0.352 
7 
0 U.IUUU I.UUUU u.uuuu u.uuuu U.'+OI 

9 0.1000 1.0000 0.0000 0.0000 0.653 
10 0.1000 1.0000 0.0000 0.0000 0.792 
11+ 0.1000 1.0000 0.0000 0.0000 1.071 

Unit Thousands . . - - Kilograms 

Notes; Run name MA~mOHOl 
Date and time: 150CT97:17:43 
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17:42 WednesdaYI October 15. 19 

, 

Exploit. Weight 
pattern in catch 

n n't.?'t. n ?.c.R 

0:,4121 0:2781 

~'~?~~I ~'~~~I 
U.CII!O U • .:Jt:1 

0.8845 0.352 
1.0278 0.394 
1.1539 0.481 
1.0193 0.653 
1.0881 0.792 
1. 0881 1 1.071 1 

I Ki lagrams I 
I I 

Exploit. Weight 
patteiii i ii catch 

~.?32~1 ~·~~~I 
U.'14'11! U.t.f6 
0.2963 0.290 
0.6126 0.321 
0.8845 0.352 
1.0278 0.394 
1.1539 0.481 

~·~!~~I ~·~~~I 
I.UOOI! u. fYt:..! 
1.0881 1.071 

I Kilograms I 

I 
Exoloit.1 Weight I 
pattern ! in catch1 

0.0323 0.268 
0.1412 0.278 
0.2963 0.290 
0.6126 0.321 
0.8845 0.352 

0. 394 1 
.... '''~ I. IJ~Y U.'+OI 

1.0193 0.653 
1.0881 0.792 
1.0881 1.071 

. Kilograms 



Table 10.7.2 

The SAS System 
Plaice in the Kattegat and skagerrak-CFishing Area IlIa) 

Prediction with management option table 

Year: 1997 

1.0000 0.7950 

Notes: Run name 
Date and time 

Stock I1 

biQIDas$ I 

52711 

Sp.stOCK 11 

biQmass I 

39788 

Catch inl 
weight I 

10744 

MANHOHOl 
150CT97:17:43 

Cc~putetion of ref. F Simple mean, age 4 8 
Basis for 1997 F factors 

Year: 1998 

F 11 Refer,--ehCe 11 

Factor 

0.0000
1 

0.0000
1 

0.1000 0.0795 
0.2000 0.1590 
03000 O. 2385 
0.4000 0.3180 
0.5000 0.3975 
0.60001 0. 4770 1 
0.70001 0. 5565 1 
0.8000 0.6360 
0.9000 
1.0000 
1.1000 
1.2000 
1.3000 
1.400°1 

~_:~~g~ I 

463 

0.7155 
0.7950 
0.8745 
0.9540 
1.0335 
Lfi3°1 
~:~~~~I 

StocK 11 

biomass 

52742
1 

:1 
: I 

.17:42 Wednesday, October 15. 1997 

SP.stocKII. 
biomass 

39819
1 

39819 
39819 
39819 
39819 
39819 
398191 
398191 
39819 
39819 
39819 
39819 
39819 
39819 
398191 

~~~i,~ I 

Ca <ch inl 
weight _I 

o 
1491 
2903 
4240 
5509 
6714 
7859 1 

~~~~I 
10973 
11915 
12815 
13675 
14498 
152851 

i~~~~1 

Year: 

stock 11 

biomass 

64477
1 

62894 
61399 
59985 
58647 
57379 
561761 

~~g~~1 
52919 
51937 
51001 
50108 
49256 
484421 

:r~*1 

bi amass 

51554
1 

49971 
48476 
47062 
45723 
44456 
432531 

:~6~~! 
39996 
39013 
38078 
37185 
36333 
355191 

~~~~~I 



Table 10.7.3 Input to sensitivity analysis, PLA in IlIA. 

0 11 100'7 3 .... , ... .L, .l-JJ I, 
1,0,0 

'N2' 48160, .34 'WS6' .352, .11 
'N3' 69720, .16 'WST .394, .09 
'N4' 31077, .14 'WS8' .481, .09 
'NS' 20686, .11 'WS9' .653, .13 
~N6' 8356, .12 'WSIO' .792, .07 
'N7' 2294, .12 'WS 11 , 1.071, .12 
'NS' 954, .13 'M2' .10, .10 
'N9' 612, .16 1M3' .10, .10 
'NlO' 72, .23 'M4' .10, .10 
'Nil' 25, .26 'MS' .10, .10 
'sP..2' noo OA ' .... "t:' ,n ,n 

.v ..... "". "'~ ..lH.V .IV, .W 

'sH3' lAl .65 '1\17' '" ,10 ........ , .... v, 

'sH4' .296, .06 'MS' .IQ, .10 
'sHS' .613, .21 'M9' .10, .10 
·'sH6' .885, .22 'MW' .10, .10 
IsH?' 1.028, .12 'M11' .10, .10 
'sH8' 1.154, .03 'MT2' .00, .10 
'sH9' 1.019, .22 'MT3' 1.00, .10 
'sHIO' 1.088, .02 'MT4' 1.00, .00 
:SH11' 1.088, .02 'MT5' 1.00, .00 
'WH2' :268, .02 'MT6' 1.00, .00 
'WH3' .278, .07 'MTI' 1.00, .00 
'WH4' .290, .06 'MT8' 1.00, .00 
'll.TU<:' 00. .0 'lLlr'T'n' , nn nn 

" .I-..lJ ..... "" ... , .U l'U.l.7 ..L.vu, .UV 

'WH6' ,,, 
.11 '~.1TIO' 1 (\{\ .00 ...... ..,....." .l.vv, 

WH7' .394, .09 'MTll' 1 '''' .00 .............. , 
'WHS' .481, .09 'R98' 48161, .34 
'WH9' .653, .13 'R99' 48161, .34 
'WHlO' .792, .07 'HF9T 1 ; .15 
'WH11' 1.071, .12 'HF98' I, .15 
'WS2' .268, .02 'HF99' I, .15 
'WS3' .278, .07 'K9T 1, .10 
'WS4' .290, .06 'K98' I, .10 
'WS5' .321, .17 'K99' 1, .10 

Plaice 
C'1~_~ ~_...1 TT" ... · 
<31\.ae;. auu .I.'\..aLL. 

1 
211 ! 
1 

H.cons. 
4 8 
1978 1996 
Stock numbers in 1997 are VPA survivors. 

-1 

E:\ACFM\WONSSK9S\T-IO-7-3.DOC 
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Table 10.9.1 Plaice in IlIa. Input file created to match the standard output of the 
Aberdeen RECRUIT programme. 

5 
5 
o 

13.0879314 
1 
o 

17 
-0.41805637 
-0.642452742 
0.059138891 
0.73547896 
0.507908662 
0.122817243 

-0.272722592 
-0.37477221 
-0.400605973 
0.321828561 
0.48566382 
0.156181127 

-0.097721896 
-0.24686797 
-0.155529936 
-0.068321649 
0.574534129 

E:\ACFtvr\WGNSSK98\T~lO-9-1.DOC 
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Table 10.11.1 

The SAS System 
PLaice in the Kattegat and Skagerrak (Fishing Area IlIa) 

1 

Age 

2 
3 
4 
5 
6 
7 -o 
Q 

10 
11+ 

Unit 

1 

Recruit-I Natural 1 
ment Imortat ltyl 

1.000 0.1000 
0.1000 
0.1000 
0.1000 
0.1000 

Yield per recruit: Input data 

MaturitvlProc.of FlproD.of MI 
ogive " Ibef'.spaw. Ibet'.spaw. I 
0.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 
1.0000 0.0000 0.0000 

~·~~~~I ~.~0~01 1 ~·~~~~I ~·~~~~I 
-- . --- -.----
u."IUUUI 1.UUUUI u,UUUUI u,UUUUI 
n 1nnn 1 nnnn n nnnn n nnnn .. ---- ------
0.1000 1.0000 0.0000 0.0000 
0.1000 1.0000 0.0000 0.0000 

Numbers - - - -

Notes: Run name YLDHOHOl 
Date and time~ 100CT97:09:04 

466 

Ueioht I 
i~-~t~~kl 

0.268 
0.278 
0.290 
0.321 
0.352 
0. 394 1 

Exploit, 
pattern 

0.0323 
0.1412 
0.2963 
0.6126 
0.8845 
1.0278 

----
U.4811 1.1~591 
n ;:'I;.~ 1 n10~ .... --.- ,_ ..... ~-
0.792 1.0881 
1.071 1.0881 

Kilograms -

08:53 Friday, October 10, 1997 

0.268 
0.278 
0.290 
0.321 
0.352 
0. 394 1 
0.481 1 
n ;:'I:;.-:t ..... ,... .. -
0.792 
1.071 

Kilograms 



Table 10.11.2 

The SAS System 
PLaice in the Kattegat and Skagerrak (Fishing Area IlIa) 

Yield per recruit: Summary table 

January 

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

0.0000 0.0000 0.000 0.000 10.508 6989.467 9.508 6721.134 
0.0500 0.0398 0.259 182.264 7.925 4418.394 6.925 4150.061 
0. 1000 1 
n 'Icnn 

0. 0795 1 
n "1n'2 ~'~~~I 241. 131 1 

?Ln J.O':il: 
6.6701 3245. 029 1 
s:: 0")1 '1::0") ".11: 5. 670 1 

I. 0'1 
2976.696 1 
?'Z?'Z 01E:: 

0:20001 0:15901 0:5101 264:8791 5:4191 2185:8361 ;;:4191 1917:;031 
0.2500 0.1988 0.547 263.340 5.056 1913.262 4.056 1644.929 
0.3000 0.2385 0.575 259.625 4.779 1720.287 3.779 1451.954 
0.3500 0.2783 0.597 255.361 4.559 1577.812 3.559 1309.479 
0.4000 0.3180 0.615 251.252 4.379 1468.981 3.379 1200.648 
0.4500 0.3578 0.630 247.576 4.229 1383.451 3.229 1115.117 
n cnnn n '%071:: n LI.'Z ?I.f.' 1.1t;. I. 1nn "H/. I:;Rn 'Z_1nn 1n/,L "l/.1. 

0:55001 0:43731 0:6;;51 241:7581 3:9891 ;257:9451 2:9891 ·989:6111 

~·~~~~I ~·~~~I ~·~~I ~~~·~~~I ~'~~!I !~!~·~~~I ~·~~!I ~~~·!~I u.o:::tuu U.::tIOO U.O/') I!::JI./OU .).OLl~ 11 Ill. IJlU .::.ou't ,),u I • 1')'1 

0.7000 0.5565 0.681 236.299 3.726 1135.268 2.726 866.935 
0.7500 0.5963 0.688 235.120 3.655 1104.789 2.655 836.456 
0.8000 0.6360 0.695 234.175 3.590 1077.845 2.590 809.511 
0.8500 0.6758 0.701 233.423 3.531 1053.790 2.531 785.457 
0.9000 0.7155 0.707 232.829 3.476 1032.128 2.476 763.795 

~·~~~~I ~. :~~~ I ~·:!~I ~~~·~~~I ~·~~~I 1~~~·~?~1 ~·~~~I ~~. ~~?I 
l,uuuul 
1.0500 

u. fY:lUI 

0.8348 
u., If I 
0.721 

t!;)C..uuol 
231. 734 

.:...:1 /10 1 
3.334 

Y')I' .. ,:Juor 
977.996 

01::.':" /10 1 
2;334 

I e.o. It:;) I 
709.663 

1.1000 0.8745 0.726 231.533 3.293 962.734 2.293 694.401 
1.1500 0.9143 0.730 231.390 3.254 948.559 2.254 680.226 
1.2000 0.9540 0.733 231.294 3.217 935.337 2.217 667.004 
1.2500 0.9938 0.737 231.237 3.182 922.955 2.182 654.621 
1.3000 1.0335 0.740 231.212 3.149 911.319 2.149 642.985 
~ ~I:r\"'" • ....'7"'J''7 .... "'71,J. ",71 ",1"1 'Z 11"7 nnn '2'-n "lI '\ 17 L'Z":I n1" 

,:40001 ; :,;30 I 0: 7471 231:2341 3:0871 889:9781 2:0871 621:644[ 
~·~~~~I ~·~~~~I ~. ~~~ I ~~~·~~I ~·~~~I ~~~·~~?I ~·~~~I ~~~ ·~~~I 
'1.:lUUU I. -I""~' U. (':Jt! .::::n.,)'" .).U.) I O(U.OU:J t!.U.) I OUt!.'IO(t! 

1.5500 1.2323 0.755 231.392 3.004 861.910 2.004 593.576 
1.6000 1.2720 0.758 231.467 2.979 853.422 1.979 585.089 
1.6500 1.3118 0.760 231.549 2.955 845.308 1.955 576.975 
1. 7000 1.3515 0.763 231.638 2.931 837.539 1.931 569.205 
1. 7500 1.3913 0.765 231.732 2.909 830.087 1.909 561.754 

~·~~~~I ~ .~~!~ I ~·:~!I ~~! .~~~ I ~·~~;I ~~~·~;11 ~ ·~~;I ~~~·~?;I 
loQ:;Juul 
1.9000 

... <f/UOI 

1.5105 
U./O';l'1 

0.771 
.t:;:J I • 7:' I I 
232.034 

G.aool 
2.845 

olo.u'+°l 
809.419 

1.00°1 
1.845 

:J,+I"'''I 
541.086 

1.9500 1.5503 0.774 232.140 2.826 803,028 1.826 534.695 
2.0000 1.5900 o.m 232.247 2.807 796.860 1.807 528.527 . 

- - Numbers Grams NlITlbers Grams Numbers Grams 

Notes: Run name YlOHOH01 
Date and time 100CT97:09:04 
Computation of ref. F: SimpLe mean. age 4 - 8 
F-O.l factor 0.1010 
F'max factor 0.2049 
F ·0. 1 reference F 0.0803 
F'max reference F 0.1629 
Recruitment SingLe recruit 

467 

08:53 Friday, October 10, 1997 

Spawning time 

Sp.stock Sp.stock 
size bi amass 

9.508 6721.134 
6.925 4150.061 
5.670 1 
I. 0")1 

2976. 696 1 
?'lI:'Y{ 011:; 

;;:4191 1917:503 I 
4.056 1644.929 
3.779 1451.954 
3.559 1309.479 
3.379 1200.648 
3.229 1115.117 
'Z 1 nn 1 n/.A ?J.A. 

2:9891 ·989:6111 

~.~~! I ~~~·!!~I 
I!.ou't "'L1I-. (Y( 

2.726 866.935 
2.655 836.456 
2.590 809.511 
2.531 785.457 
2.476 763.795 

~·!~~I :~~. !~?I .::: .. :uol 
2.334 

tl!o.lt:;}j 

709.663 
2.293 694.401 
2.254 680.226 
2.217 667.004 
2.182 654.621 
2.149 642.985 
., '11'7 L"Z" n1 L 

2:0871 621:6441 

~·~~~I ~~~ .~~~ I 
t!. u.:n OUt!.4ft! 

2.004 593.576 
1.979 585.089 
1.955 576.975 
1.931 569.205 
1.909 561.754 

~·~;I ;;~'~?!l 1.0001 
1.845 

;;Jot'.r '''1 
541.086 

1.826 534.695 
1.807 528.527 

Numbers Grams 
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Figure 10.4.1 
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Figure 10.4.2 Retrospective Analysis. 
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Fish Stock Sumrnary 
Figure 10.6.1 Plaice in the Kattegat and Skagerrak (Fishing Area IlIa.) 
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Figure 10 .. 7.1 

Fish Stock Sumrnary 
Plaice in the Kattegat and Skagerrak (Fishing Area IlIa) 

10 -110 '-1997 

Lon~1 term yield and spawning stock biiornass Short term yi1eld land spawning stock biornass 

--- Yield ----- 88B --- Yield ------ 88B 

300 

250 fp 1-
.f- 1'--1- .1 + I _ 

o+-~ I ' I ,+~l~U~~~ 0 

7500 18 

16 

,. 
t= .",. 
Itl (I) 
~. c:: 12 ell c:: 
L_ .8 
~l 

8 ;:o~ 
10 

~. 0 
Itl :c-
a) (Xl 

EO Cl 8 Cl Itl ~ L. 

.E~ .f: 
a:1 'C 6 
Cl.) (I) 
Cl.) >= 

• 

2 

6250 

o 

.. 
' .. .. .... .. .. .. 

/ 

/ 

/ 
/ 

l 

/ 

L 
"' .. -~: <00 ... " _, 

/ -; 

~ 

/ 

V 
/ 

.. ------ r-

/ 

'~ 

-r 

67.5 

.' ~ 
60.0 

52.5 

45.0 

37.5 

30.0 

22.5 

15.0 

7.5 

~ 0.0 

200 -t4- -+ -+ +- 5000 

150 -+ -+ +- 3750 

, , , , , 
100 

, 
-+ -+ +- 2500 .,--, , , 

50 -4--- ·l,- .. I -+ -+ +- 12:;0 .. 

0.0 0.2 A.' 0.6 0.8 1.0 1.2 u· '1.6 0.0 0.2 D .• 0.6 0.8 1.0 1.2 1.4 

lFis,hing mortality (average of a!~e 4 - a,u) Fishing mort,ali1y (average of age 4 - S:,u)i 

(run: YLDHOH01) c (run: MANHOH01) o 

t 

~ 
~ 

I'll 

~ 
1ii 
~ 

C/l 
(I) 
c:: 
c:: 
.9 
0 

8 
:c-

~ 
Cl 
~ 

.f: 
co en en 



Figure 10.7.2 . Plaice,Skag; and Katt .. Sensitivity analysis of short term forecast. 
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Figure 10.7.3 Ploice,Skog. ond Kott.. Probability profiles for short term forecast. 
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Figure 10.8.1 Medium-term projections for Plaice in Sub-division IlIa. 
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Figure 10.8.2 Plaice in IIIa. 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 illa) 
6-10-1997 
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FigurelO.9.2' Standard Ricker, Beverton and Shepard stock recruitment curves fitted 
by the RECRUITprograrn. The standardstock~recruitmentcurves are 
not used in the assessment. See Figure 10.9.3 for the chosen stock 
recnlitment clLrve. 

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. 
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Figure 10.12.1 Estimation Cif precautionary F reference points and the corresponding SSB reference points for Division illa Plaice. 
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