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18 Sole (Solea solea) in Division 27.7.d (Eastern English 
Channel) 

This section of the report provides a comprehensive description of the methods and data used 

for the 2019 assessment of sole in Division 27.7.d. Additional background information can be 

found in the Stock Annex which was updated t ÖɯÛÏÐÚɯàÌÈÙɀÚɯÈÚÚÌÚÚÔÌÕÛȭɯ 

The assessment and forecast of sole in Division 27.7.d presented at WGNSKK 2019 in Bergen 

(Norway) were not accepted. The main reason was that 2018 data were missing for one of the 

tuning fleets (the UK commercial beam trawl tuning fleet). Furthermore, the 2017 data had to be 

removed from this tuning fleet due to doubts on the correctness of the data. In August 2019, an 

inter -benchmark was organised to make a new UK CBT tuning fleet and integrate it in the as-

sessment (ICES, 2019). Besides the new UK CBT, also a new Belgian CBT was constructed and 

integrated in the assessment. This resulted in an upward revision in SSB and downward revision 

in F, especially in more recent years. The primary cause of this upward revision in SSB was the 

result of treating the Belgian commercial index as a CPUE index instead of LPUE, and including 

ÛÏÌɯÚÔÈÓÓɯÍÓÌÌÛɯÚÌÎÔÌÕÛɯȹȀƖƖƕɯÒ6ȺɯÐÕɯÛÏÐÚɯÐÕËÌßȭɯ 

However, subsequent investigation highlighted the hanging plus -group in XSA, based on the 

catch numbers in the plus-group, as a primary cause of a large increase in the TAC advice, when 

the assessment was treated as a Category 1 assessment. It was also found that French catch data 

was aggregated incorrectly for older ages for 2016 and 2017, which meant that the catch data was 

not reliable for these years. For this reason, the XSA assessment was not considered reliable in 

absolute terms, and the assessment was downgraded to Category 3 (indicative of trends only). 

This issue will be investigated during the next benchmark in 2020.  

18.1 General 

18.1.1 Stock definition 
During the WKNSEA 2017 benchmark, the available information on stock identity was investi-

gated, including genetic, tagging and ot olith information. Sole in the eastern English Channel 

(7.d) is still considered to be a stock separated from the larger North Sea stock (27.4) to the east 

and the smaller geographically -separated stock to the west in 27.7.e (western English Channel). 

Considering the sub-stock structure, three regions with low connectivity were identified within 

Division 7.d for both larvae and juveniles, and adults. More information is provided in the Stock 

Annex, the report of the benchmark and the associated working docu ment (ICES WKNSEA, 

2017).  

18.1.2 Ecosystem aspects 
A general description of the available information on ecological aspects can be found in the Stock 

Annex. 

18.1.3 Fisheries 
A general description of the fishery is presented in the Stock Annex.  

18.1.3.1 Management regulations 
Management of sole in 7.d is by TAC and technical measures.  
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From 2018 onwards, this stock is fully under the landing obligation (partially since 2016) (EU, 

2018/2034). There are two exemptions in place which allow for discarding of undersized sole in 

Divis ion 7.d: 1) a survival exemption for coastal otter trawlers outside nursery areas with cod 

end mesh size of 80ɬ99 mm and 2) a de minimis exemption for vessels using trammel and gill nets 

(max. 3% of annual catches) and using TBB gear with a mesh size of 80ɬ119 mm equipped with 

the Flemish panel (max. 3% of annual catches). The minimum landing size for sole is 24 cm.  

A historical overview of the TAC for sole 7.d since 2000 is presented in the table below. 

Historical overview of the TACs for sole in Division 27.7.d (2000ς2019); Note: TAC represents catch from 2016 onwards 
(landing obligation) 

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

TAC 4100 4600 5200 5400 5900 5700 5720 6220 6590 5274 

Year 2010 2011 2012 2013 2014 2015 2016* 2017* 2018* 2019* 

TAC 4219 4852 5580 5900 4838 3483 3258 2724 3405 2515 

* Catch TAC  

 

Except for 2009 and 2010, the TAC has not been restrictive since 2003. In 2014, it became restric-

tive for Belgium, and in 2015 this was the case for Belgium and France (see 18.2.1 Landings). 

In response to the drop in SSB and the poor recruitment in 2012, the two main countries partici-

pating in the fishery (France and Belgium) have also implemented additional conservation 

measures. For Belgian beam trawlers in 7.d (and 27.7.fg, 27.7.a) it is mandatory since 1 April 2015 

to incorporate a 3 m long section (tunnel) with a 120 mm mesh size before the cod-end (Flemish 

panel), in order to reduce the catches of small sole (reduction of undersized sole with 40% and 

marketable sole with 16%). France engaged in 2016 to i) strengthen the protection of the nursery 

areas, ii) increase the area closed to fishing within the nursery areas, and iii) increase the mini-

mum conservation reference size to 25 cm for French vessels in accordance with EU legislation, 

where appropriate. From 11 March until 31 December 2017, the minimum conservation reference 

size for Belgian vessels has also increased to 25 cm. Finally, UK beam trawlers usually fish using 

mesh sizes greater than statutory in order to avoid discarding and to avoid wasting quota.  

18.1.3.2 Additional information provided by the fishing industry 
No additional information was provided this year.  

18.1.4 ICES advice 

18.1.4.1 ICES advice for 2018 
The ICES advice for 2018 was: 

ICES advises that when the MSY approach is applied, catches in 2018 should be no more than 

3866 tonnes.  

In 2017, the stock status was presented as follows: 
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18.1.4.2 ICES advice for 2019 
The ICES advice for 2019 was: 

ICES advises that when the MSY approach is applied, catches in 2019 should be no more than 

2571 tonnes.  

In 2018, the stock status was presented as follows: 

 

18.2 Data 
As a result of the data call for the 2017 WKNSEA benchmark, new landings and discard data 

were uploaded in InterCatch from 2003ɬ2015.  

18.2.1 Landings 
Table 18.1 and Figure 18.1 summarise the official sole landings by country for Division 7.d. The 

landings have steadily increased over the 1970s and 1990s, fluctuated around an average of 4839 t 

in 2000ɬ2014 (range: 3832 tɬ6247 t), and dropped to 3411 tonnes in 2015 and even further to 

2218 tonnes in 2017. In 2018, a small increase up to 2307 tonnes was observed. Over the last ca. 

30 years, the contribution to the landings of the three main countries involved in this fishery has 

remained rather stable over time (~30% Belgium, ~20% UK, and ~50% France) (Figure 18.2).  

Since 2010, full uptake of the sole 27.7.d TAC has not been realized. However, in 2014, the na-

tional Belgian quotum was overshot by 15%. In 2015, Belgium overshot its national quotum again 

by 12% and France faced a 1% overshoot. The total uptake in this year (2015) was 98% (official 

landings; for comparison: 72% in 2012, 75% in 2013, and 96% in 2014). In 2016 and 2017, official 

landings should no longer be compared to the TAC, as the latter represents catch data instead of 

only landings and the stock was only partially under the landing obligation. From 2018 onwards, 

the stock is fully under the landing obligation, but certain fleets are still allowed to discard due 

to 2 exemptions (see 18.1.3.1 and EU, 2018/2034). When comparing ICES catch estimates (Inter-

Catch) with the TAC (catch), a total uptake of 88% was realized in 2016, 89% in 2017 and 77% in 

2018 (Figure 18.3). Figure 18.4 presents a historic overview of TAC levels compared to official 

landings and ICES estimates (both landings and discards).  

ICES estimates were uploaded to InterCatch from 2003 onwards as a result of the benchmark 

data call. Figure 18.5 summarises the proportion of landings for which samples (age) have been 

provided in Int erCatch by country (86%; see also Table 18.2). Figure 18.6 provides this overview 

by fleet and country. For some fleets, landings had not been sampled. However, the overall con-

tribution of these fleets to total landings is small (8%). Age compositions for the remaining land-

ÐÕÎÚɯÞÌÙÌɯÈÓÓÖÊÈÛÌËɯÜÚÐÕÎɯÛÏÌɯȿÔÌÈÕɯÞÌÐÎÏÛɯÞÌÐÎÏÛÌËɯÉàɯÕÜÔÉÌÙÚɯÈÛɯÈÎÌɀɯÞÌÐÎÏÛÐÕÎɯÍÈÊÛÖÙɯÈÕËɯ

according to the following scenarios.  
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- By métier  for métiers representing 75% of the total landings 

- By gear group  when the proportion of landings covered by age was > 75%. The following 

gear groups were distinguished: TBB, OTB/OTT/SSC/SDN and GTR/GNS. GNS/GTR, 

TBB and OTB/OTT/SSC/SDN contribute respectively 40%, 32% and 23% to the landings 

of sole in 27.7.d (Table 18.3).  

- Overall : When the proportion of landings covered by age was < 75%, unsampled data 

were pooled in a rest group and ages were allocated using all sampled data.  

More information on the age allocations is provided in the Stock Annex and the WKNSEA 2017 

benchmark report and associated working document (ICES WKNSEA, 2017).  

18.2.2 Discards 
For the benchmark (ICES WKNSEA , 2017), a data call for all countries involved in this fishery 

was launched to acquire discard data from 2003 onwards. From the 2017 assessment onwards, 

discards are included.  

Figure 18.7 shows that for the major part of the landings, discard weights are available (86%; 

shown by fleet and country). When discards were not available, these were raised in InterCatch. 

Discards on a country-quarter-métier basis were automatically matched by InterCatch to the cor-

responding landings. The matched discards-landings provided a landing -discard ratio estimate, 

which was then used for further raising (creating discard amounts) of the unmatched discards 

(discard ratios larger than 0.5 were excluded as they were not assumed to be representative for 

ÛÏÌɯÈÝÈÐÓÈÉÓÌɯÚÛÙÈÛÈȺȭɯ3ÏÌɯÞÌÐÎÏÛÐÕÎɯÍÈÊÛÖÙɯÍÖÙɯÙÈÐÚÐÕÎɯÛÏÌɯËÐÚÊÈÙËÚɯÞÈÚɯȿ+ÈÕËÐÕÎÚɯ" 3.-ɀȭɯ#ÐÚɪ

card raising was performed on a gear level regardless of season or country.  

- The follow ing groups were distinguished based on the gear:  

o TBB 

o OTB, SSC and SDN 

o GTR and GNS 

- The remaining gears were combined in a REST group (including for example MIS, FPO, 

LLS and DRB) 

- Raising within a gear group was performed when the proportion of landings for  which 

discard weights are available, was equal or larger than 75% compared to the total land-

ings of that group.  

More information on how discard raising was performed is provided in the Stock Annex and the 

WKNSEA 2017 benchmark report and associated working document (ICES WKNSEA, 2017). 

The proportion of discards that was sampled for age was 82% (Table 18.2). For some fleets, dis-

cards had not been sampled. Age compositions for the remaining discards were allocated using 

ÛÏÌɯȿÔÌÈÕɯÞÌÐÎÏÛɯÞÌÐÎÏÛÌËɯÉàɯÕÜÔÉÌÙÚ ÈÛɯÈÎÌɀɯÞÌÐÎÏÛÐÕÎɯÍÈÊÛÖÙɯÈÕËɯÈÊÊÖÙËÐÕÎɯÛÖɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯ

scenarios.  

- By gear group  when the proportion of discards covered by age was > 75%. The following 

gear groups were distinguished: TBB, OTB/OTT/SSC/SDN, but for the 2018 data, age 

coverage for the GTR/GNS group did not reach the threshold of 75%. Subsequently, this 

ÎÙÖÜ×ɯÞÈÚɯÈËËÌËɯÛÖɯÛÏÌɯȿÖÝÌÙÈÓÓɀɯÎÙÖÜ×ȭɯ 

- Overall : When the proportion of landings covered by age was < 75%, unsampled data 

were pooled in a rest group and ages were allocated using all sampled data.  

More information on the age allocations is provided in the Stock Annex and the WKNSEA 2017 

benchmark report and associated working document (ICES WKNSEA , 2017).  

Belgian 2017 discard age distribution data were re-uploaded this year as Belgium noticed during 

the raising process that the multinomial logistic regression model did not make a good estimate 
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of the age distribution for large discards ( i.e. larger than the minimum landing size). This resulted 

in only minor changes to the discard numbers at age and discard mean weight at age.  

18.2.3 Weight-at-age 
Weights-at-age for discards and landings are shown in Figure 18.8 and 18.9 respectively and 

weights-at-age in the catch are given in Table 18.4.  

During the benchmark, the landings mean weight - and number-at-age data for the years 2003ɬ

2010 and discard mean weight- and number-at-age data for the years 2003ɬ2015 were processed 

through InterCatch for the first time. Because in 2003 the percentage of landings with associated 

discards is only 4%, it was decided to exclude the estimated discard mean weight- and number-

at-age for that year. To estimate discards mean weights- and numbers-at-age prior to 2004, a 

constant ratio of discards to landings by age was applied using data from 2004ɬ2008 (Figure 

18.10). Only data from 2004ɬ2008 were used as a notably larger proportion of age 2 and age 3 

sole are discarded in more recent years (2009ɬ2016).  

Stock weights-at-age were calculated from the quarter 2 mean catch weights (Figure 18.11; Ta-

ble 18.5). Note that for the current assessment, Belgium was able to provide quarterly data for 

the TBB_DEF_70-99 métier. Therefore, the Belgian data were taken into account for the calcula-

tion of the  quarter 2 catch weights in InterCatch. For the years 2006ɬ2007, 2012ɬ2015 and now 

2018, weights from this Belgian stratum were available and included.  

18.2.4 Maturity and natural mortality 
During the benchmark, the knife -edged maturity ogive with full maturatio n from age 3 onwards 

was investigated. Using data from the French IBTS survey and commercial data from Belgium, 

France and the UK (15 191 records), a new maturity ogive was constructed (see table below). 

More information on how this was achieved is provide d in the WKNSEA 2017 report and the 

associated working document (ICES WKNSEA, 2017). 

 

Age 0 1 2 3 4 5 6 7 8 9 10 11(+) 

Maturity 0.00 0.00 0.53 0.92 0.96 0.97 1.00 1.00 1.00 1.00 1.00 1.00 

 

Natural mortality is assumed to be a fixed value (0.1) for all ages across all years. This biological 

parameter was not further investigated during the benchmark.  

18.2.5 Tuning series 
The assessment of sole in the Eastern English Channel is tuned with three survey (UK(E&W) -

BTS-Q3, UK-YFS and FRA-YFS) and three commercial tuning  series (FRA-COTB, UK(E&W)-CBT 

and BE-CBT). During the inter -benchmark, 2 tuning series used for the calibration of the assess-

ment of sole in Division 27.7.d were modified.  

First, the new UK CBT series was included. Due to database issues, it was no longer possible to 

provide an LPUE index based on kW. fishing hours. The new index is  a modelled landings per 

activity days index from 1986 -2018 disaggregated by age.  

Secondly, a new Belgian commercial index was included  (2004-2018). The previous index as cal-

culated during the benchmark in 2017 focussed on the large fleet segment (>221 kW) and was an 

LPUE index. During the inter -benchmark (ICES, 2019), a CPUE index was constructed including 

ÛÏÌɯÚÔÈÓÓɯÍÓÌÌÛɯÚÌÎÔÌÕÛɯȹȀƖƖƕɯÒ6ȺȮɯÞÏÐÊÏɯÎÈÝÌɯÜÚɯÈÕɯÐÕËÌßɯÊÖÝÌÙÐÕÎɯÔÖÚÛɯÖÍɯ#ÐÝÐÚÐÖÕɯƛȭËȭɯThe 
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model accounted for potential misreporting of horse power by including a random vessel effect. 

There were two reasons to modify the index from a LPUE to a CPUE: 1) there is a pattern of 

increased discarding in the most recent years, and 2) having a second tuning fleet to tune age 2 

in the assessment could put the UK-BTS-Q3, with spatial coverage restricted to inshore waters, 

into perspective.  

The French commercial otter trawl series (from 2002 onwards) and the survey indices (FRA YFS 

from 1987 funded by EDF (Noursom), UK YFS from 1987ɬ2006 and the UK BTS from 1989) were 

left unchanged. The series are presented in Tables 18.6ɬ18.11. 

The time series of the standardized indices for ages 1 to 8 from the six tuning fleets (BE-CBT, 

UK(E&W) -CBT, FRA-COT, UK(E&W) -BTS, UK(E&W)-YFS and the FRA-YFS) are plotted in Fig-

ure 18.12. All tuning fleets appear to track the year classes reasonably well. In general, the UK 

BTS gives the most optimistic estimate s at age compared to the other tuning fleets. It shows two 

clear year classes entering the population: the 2014 and 2016 year class. The 2016 year class is not 

confirmed by the FRA YFS. Note that the spatial coverage of both tuning fleets is quite different. 

The UK BTS covers most of the coastal areas 7.d area, while the FRA YFS is confined in the 

Somme estuary (see stock annex). The new Belgian CBT tuning fleet is the only fleet confirming 

the strong year class of 2014 (i.e. age 3 in 2017). Next year, it will become clear whether the 2016 

year class is the next new strong cohort coming in.  

Internal consistency plots for the 3 commercial fleets and the UK beam trawl survey are pre-

sented in figures 18.13ɬ18.16. The internal consistency of these three fleets is reasonable for the 

entire age-range.  

18.3 Analyses of stock trends/Assessment 

18.3.1 wŜǾƛŜǿ ƻŦ ƭŀǎǘ ȅŜŀǊΩǎ ŀǎǎŜǎǎƳŜƴǘ 
Last year, there were no major comments to the assessment and forecast. The few edits were 

directly provided to the stock coordinator and taken into account before the ADG.  

18.3.2 Exploratory catch at age analysis 
Catch, discard and landings numbers-at-age are shown in Figure 18.17, 18.18 and 18.19 respec-

tively. Catch numbers have decreased over the time series and very low numbers are caught 

since 2015. In 2009ɬ2010, a strong year class entered the stock and was found in the landings. In 

2014, another less strong year class is observed in the discards, but not obvious from the landings. 

Catch proportions at age relative to the average proportion at age are shown in Figure 18.20. 

Proportionally, more older fish (especially in the plusgroup 11+) are present in the catch in more 

recent years than before. This trend was observed last year as well.  

The catchability residuals of the tuning series for the proposed final XSA (see below) are shown 

in Figure 18.21. Some concern rises considering the UK(E&W)-BTS-Q3, which shows an age ef-

fect for age 1 (and is more effectively estimated by the UK(E&W)-YFS and the FRA-YFS) and a 

year effect in the most recent years. The residuals of the new Belgian CBT series and the new UK 

CBT series look acceptable, although the latter also showed a year effect for the most recent years.  

Figure 18.22 presents the standardised mean log catchabilities for each tuning fleet included in 

the 2019 assessment.  

18.3.3 Survivors estimates 
(ÕɯÛÏÐÚɯàÌÈÙɀÚɯÈÚÚÌÚÚÔÌÕÛȮɯÛÏÌɯÌÚÛÐÔÈÛÌÚɯÍÖÙɯÛÏÌɯàÌÈÙɯÊÓÈÚÚɯƖƔƕƛɯȹÙÌÊÙÜÐÛÚɯȹÈÎÌɯƕȺɯÐÕɯƖƔƕƜȺɯÞÌÙÌɯ

estimated by the UK beam trawl survey and the French component of the Young Fish Survey 
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which have weightings of 4 4% and 43.8% respectively in the final year survivor estimates (Table 

18.12). Shrinkage takes 12.2% of the weighting. However, it should be noted that the internal 

standard errors of both surveys are around 1.0, indicating a high variability and therefore an 

uncertain estimate for this year class.  

The 2016 year class is also estimated by the UK beam trawl survey and the French component of 

the Young Fish Survey, with a weighting of 8 2.7% and 13.4% respectively (Table 18.12). The UK 

BTS gives a very positive signal for this year class (Figure 18.12). Considering the large weighting 

percentage by this tuning fleet, the survivor estimates were set at 36 304. Shrinkage takes 3.9% 

of the weighting.  

The 2015 year class is estimated by 5 tuning fleets and the F shrinkage (Table 18.12). The French 

COTB and UK BTS tuning fleets have the largest weighting percentages for this estimate.  

The 2014 year class is also tuned by 5 tuning fleets and the F shrinkage. According to the UK BTS 

tuning fleet, this cohort represents a strong year class. Table 18.12 shows that this fleet also has 

the highest weighting (33.8%). The commercial tuning series estimate the survivors lower and 

get a slightly lower weighting t han the UK BTS (BE-CBT 23.1%, FRA COTB 27.4% and UK CBT 

12.4%; Table 18.12).  

18.3.4 Final assessment 
3ÏÌɯÍÐÕÈÓɯÚÌÛÛÐÕÎÚɯÜÚÌËɯÐÕɯÛÏÐÚɯàÌÈÙɀÚɯÈÚÚÌÚÚÔÌÕÛɯȹÜÚÐÕÎɯÛÏÌɯ72 ɯÔÖËÌÓȺɯÈÙÌɯÚ×ÌÊÐÍÐÌËɯÐÕɯÛÏÌɯ2ÛÖÊÒɯ

Annex and detailed below.  

 

 2019 ASSESSMENT 

Fleets Years Ages a-b 

new BE_CBT_2004ς2018 commercial 04ς18 3ς8 0ς1 

FR_COT commercial 02ς18 3ς8 0ς1 

new UK(E&W)_CBT commercial 86ς18 3ς8 0ς1 

UK(E&W)_BTS survey 89ς18 1ς6 0.5ς0.75 

UK_YFS survey 87ς06 1ς1 0.5ς0.75 

FR_YFS survey 87ς18 1ς1 0.5ς0.75 

    

-First data year 1982   

-Last data year 2018   

-First age 

-Last age 

1 

11+ 
  

Time series weights None    

-Model No Power model 

-Q plateau set at age 7   

-Survivors estimates shrunk towards mean F 5 years / 5 ages 

-s.e. of the means 2.0   

-Min s.e. for pop. Estimates 0.3   

-Prior weighting None    

 

The diagnostics of this run (including fishing mortalities and stock numbers by age and year) are 

presented in Table 18.12. A summary of the XSA results is given in Table 18.13 and trends in 

yield, fishing mortality, recruitme nt and spawning stock biomass are shown in Figure 18.23 (red 
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dashed line). Figure 18.23 also shows the other inter-benchmark runs. The WGNKSS 2019 

baserun (black) shows the outcome of the assessment before the inter-benchmark, which in-

cludes the old UK CBT series with data up to 2016 and the old BE CBT series. The newUKoldBEL 

run (blue) includes the new UK CBT and the old BE CBT, while the newBELoldUK run (pink) 

includes the new BE CBT and the old UK CBT (up to 2016).  

Retrospective patterns for the final r un are shown in Figure 18.24. There appears to be no appar-

ent retrospective bias. Recruitment estimates are uncertain. ,ÖÏÕɀÚɯ1ÏÖɯÊÈÓÊÜÓÈÛÐÖÕÚɯÍÖÙɯ22!Ȯɯ

Mean F and Recruits were -0.030, 0.061 and -0.151 respectively, which are all within acceptable 

limits.  

Subsequent investigation post-inter -benchmark highlighted an issue with the older ages and 

more specifically the plusgroup. The XSA model showed to have trouble with a very large 

plusgroup, which resulted in even larger estimates for the plusgroup. As ill ustrated below, when 

calculating the stock numbers for 2018 (N2018) based on 2017 stock numbers (N2017), natural 

mortality (M = 0.1) and fishing mortality (F) using the formula N2018 = N2017 x e (-(M+F)), a 

plusgroup  of 914 is expected. However, XSA gives an estimate of 7019.  

 

This issue was found to be the primary cause of large fluctuations  in TAC advice  over the past 

few years. It was also found that French catch data was aggregated incorrectly for older ages for 

2016 and 2017, which meant that the catch data was not reliable for these years.  

For this reason, the XSA assessment was not considered reliable in absolute terms, and the as-

sessment was downgraded to Category 3 (indicative of trends only). This issue will be investi-

gated in depth during the next benchmark in 2020.  

A summary of the assessment in relative terms is given in Table 18.14.  

18.3.5 Historical stock trends 
Trends in catch, SSB, Fbar and recruitment are presented in Table 18.14 and Figure 18.25. 
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Catches have been stable around 4000 tonnes up to 2003. Higher catches from 2003 onwards are 

a result of the benchmark data call (ICES WKNSEA, 2017) and fluctuate around 5000 tonnes (in-

cluding discard information). In more recent years, catches have decreased to approximately 

2500 tonnes (2428 tonnes in 2017, 2625 tonnes in 2018). 

For most of the time series, the spawning-stock biomass (SSB) has been fluctuating without trend 

since the 1980s around MSY Btrigger . From 2011 onwards, SSB exceeded MSY Btrigger , probably  as a 

result of the decreased F. However, t he weak recruitment  of 2012, 2013 and 2014 probably con-

tributed to reverse the increasing trend in SSB from 2013 onwards. In 2016, SSB was just below 

MSY Btrigger . In 2017, SSB increased again, probably as a result of the strong recruitment in 2015 

and 2017 and a further redu ction in the fishing mortality.  

Fishing mortality (F) has been fluctuating between 0.70 and 1.47 prior  to 2007, staying above FMSY 

and occasionally exceeding Flim . From 2007 onwards, fishing mortality has been decreasing and 

is below FMSY since 2017. In 2018, F is at its lowest point over the entire time series.  

Recruitment has been fluctuating without tr end with occasional strong year classes. In recent 

years, two strong recruitments were observed (in 2015 and 2017) alternated by weaker recruit-

ment (2016 and 2018).  

18.4 Recruitment estimates and short-term forecast 

18.4.1 Recruitment estimates 
From the retrospective analysis it is clear that recruitment is highly variable in the most recent 

years. Age 1 is tuned by the French YFS and UK-BTS. Age 2 is only tuned by the UK-BTS. From 

age 3 onwards, the commercial tuning series give information. From one year to the next, recruit-

ment can be revised markedly, creating instability in the forecast from one year to the next.  

The IBP decided to change the settings of the forecast and more specifically the estimation of age 

1, 2 and 3 in 2019 (ICES, 2019). Up until now, only age 1 was altered and estimated by an RCT3 

estimate or the geometric mean minus the last 3 data years. By altering age 1, 2 and 3, we affect 

approximately 20% of the estimation of the catch in 2020 (Figure 18.26) and approximately 40% 

of the estimation of the SSB in 2021 (Figure 18.27). The IBP decided to use a short geometric mean 

for age 1, 2 and 3. The short geometric mean was calculated using the final data year -5 to the 

final data year -2 (in this case 2013-2016).  

-  For age 1, the geometric mean from 2013-2016 corresponded to 20753 thousand individ-

uals (GM 2013-2016@age1).  

-  To obtain the stock numbers for age 2, this value was multiplied by the mortality (fishing 

mortality and natural mortality = Z) of age 1 in 2018 as follows: GM 2013-2016@age1 * 

(e-Z @age1 in 2018), giving 18077 thousand individuals. 

-  To obtain the stock numbers for age 3, the GM 2013-2016@age1 was multiplied by the 

mortality (Z) of age 1 in 2017 and by the mortality (Z) of age 2 in 2018 as follows: GM 

2013-2016@age1 * (e-Z @age1 in 2017)* (e-Z @age2 in 2018), giving 15707 thousand individ-

uals.  
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The estimates of year-class strength used for prediction can be summarised as follows (in thou-

sands individuals):  

Year class @ age in 2019 GM Settings 

2016  3 15707  GM 2013 - 2016  

2017  2 18077  GM 2013 - 2016  

2018  1 20753  GM 2013 - 2016  

2019  & 2020  RECRUITS 20753  GM 2013 - 2016  

 

Weights-at-age in the catch and in the stock are averages for the years 2016ɬ2018.  

For the advisory process, these settings were not used. Only data up to 2018 were used to give 

advice to make sure the issues concerning the plusgroup were not further projected (category 3 

assessment).  

18.4.2 Short-term forecast 
There are two options to set the fishing mortality of the intermediate year: 1) F status quo (Fsq) 

set as the mean over the last three years scaled or not scaled to the last data year or 2) F set to 

constrain the TAC in the intermediate year. If the TAC is not fished (e.g. for sol 7d in 2018), we 

do not use the TAC constraint option. However, with the calculation of new reference points 

during this IBP, both options were explored.  

1) Fsq: 

If the F shows an increasing or decreasing trend in the last three years, the Fsq should be 

scaled to the last data year (i.e. 2018). According to Figure 18.23, there is a decreasing 

trend in F. Therefore, F is set to 0.150. However, this resulted in an estimated catch in 

2019 of 3444 tonnes. This means overshooting the current TAC in 2019 (2515 t) with 37%. 

The predicted catch for 2020 is 4180 tonnes when fishing at FMSY. This results in an SSB 

of 19306 tonnes in 2020 and 18097 tonnes in 2021. This means a 66% increase compared 

to the TAC of 2019 and a 63% increase compared to the advice for 2019 (2571 tonnes).  

 

SSB 2019 F3ς7 Fdis1ς3 Fhc3ς7 recruits (age 1) 

19654 0.150 0.034 0.137 20753 

landings discards catch TAC  

3229 215 3444 2515  

 

2) F TAC constraint: 

If we assume the TAC will be fished in 2019, the F in the intermediate year (2019) should 

be 0.107. The predicted catch for 2020 is 4398 tonnes when fishing at Fmsy. This results 

in an SSB of 20241 tonnes in 2020 and 18821 tonnes in 2021. This means a 75% increase 

compared to the TAC of 2019 and a 71% increase compared to the advice for 2019 (2571 

tonnes).  

SSB 2019 F3ς7 Fdis1ς3 Fhc3ς7 recruits (age 1) 

19654 0.107 0.024 0.097 20753 

landings discards catch TAC  

2360 155 2515 2515  
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The output of the forecast, for the Fsq option (scaled to the last data year), is shown in the table 

below.  

basis catch landings discards f3ς7 f_hc3ς7 f_dis1ς3 
SSB 
2020 

SSB 
2021 

SSB 
change 

TAC 
change 

Advice 
change 

FMSY 4180 3906 274 0.192 0.175 0.048 19306 18097 -6.3% 66% 63% 

FMSY_lower 2647 2478 169 0.116 0.106 0.029 19306 19624 1.65% 5.2% 3.0% 

FMSY_upper 6435 5997 438 0.319 0.29 0.080 19306 15855 -17.9% 156% 150% 

Fpa 6120 5706 414 0.3 0.27 0.075 19306 16168 -16.3% 143% 138% 

Flim 8007 7445 562 0.421 0.38 0.105 19306 14297 -26% 218% 211% 

SSB>Bpa 7225 6725 500 0.37 0.34 0.092 19306 15072 -22% 187% 181% 

SSB>Blim 11586 10704 882 0.71 0.65 0.178 19306 10766 -44% 361% 351% 

TACsq 2515 2355 160 0.110 0.100 0.027 19306 19756 2.3% 0% -2.2% 

 

The output of the forecast, for the F TAC constraint option , is shown in the table below.  

basis catch landings discards f3ς7 f_hc3ς7 f_dis1ς3 
SSB 
2020 

SSB 
2021 

SSB 
change 

TAC 
change 

Advice 
change 

FMSY 4398 4121 277 0.192 0.175 0.048 20241 18821 -7.0% 75% 71% 

FMSY_lower 2787 2615 172 0.116 0.106 0.029 20241 20425 0.91% 10.8% 8.4% 

FMSY_upper 6768 6323 445 0.319 0.29 0.080 20241 16467 -18.6% 169% 163% 

Fpa 6437 6017 420 0.3 0.27 0.075 20241 16796 -17.0% 156% 150% 

Flim 8418 7848 570 0.42 0.38 0.105 20241 14833 -27% 235% 227% 

SSB>Bpa 8176 7625 551 0.41 0.37 0.101 20241 15072 -26% 225% 218% 

SSB>Blim 12545 11614 931 0.75 0.68 0.187 20241 10766 -47% 399% 388% 

TACsq 2515 2361 154 0.104 0.095 0.026 20241 20696 2.2% 0% -2.2% 

 

Both options assume very unlikely intermediate year settings. The Fsq scenario overshoots the 

TAC 37% and the TAC constraint option assumes that the TAC will be fished. The TAC was not 

restrictive the past 3 years and provisional official numbers indicate that this will most likely not 

be the case in 2019 either.  

None of the scenarios above were used, because the WGNSSK decided to give category 3 advice 

for this stock by using the relative SSB estimated by the assessment model as an index of stock 

development. The advice is based on the ratio between the average of the two latest index values 

(index A: 2017-2018) and the average of the three preceding values (index B: 2014-2016), multi-

plied by the recent average catch (2016-2018).  

The index is estimated to have increased by less than 20% and, thus, the uncertainty cap is not 

applied. The stock size is above and fishing mortality is below proxies for the MSY reference 

points (Figure 18.25), therefore the precautionary buffer is not applied.  
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Index A (2017ς2018)  1.11   

Index B (2014ς2016) 1.03 

Index ratio (A/B) 1.08 

Uncertainty cap Not Applied - 

Average catch for 2016-2018 2645 tonnes 

Precautionary buffer Not Applied - 

Catch advice** 2846 tonnes 

% Advice change ̂ 10.7 % 

** Average catch for 2016-2018 × index ratio 

^ Advice value for 2020 relative to advice value for 2019 [2571t]. 

18.5 Biological reference points 
The table below summarizes all known reference points for sole in Division 27.7.d and their tech-

nical basis. Reference points have been redefined as a result of the inter -benchmark (more infor-

mation is provided in the IBPsol7d report (ICES, 2019)). The management plan defined in the 

table is the EU multiannual plan (MAP) for the Western Waters (E U, 2019).  

 

Framework Reference 
point 

Value Technical basis 
Source 

MSY approach 

MSY Btrigger 15072 t Bpa ICES  
(2016, 2019) 

FMSY 0.192 EQsim analysis based on the recruitment period 1982ς2016 ICES  
(2016, 2019) 

Precautionary  
approach 

Blim 10766 t Bloss ICES  
(2016, 2019) 

Bpa 15072 t Blim × exp(1.645 × лΦнύ Ғ 1.4 × Blim ICES  
(2016, 2019) 

Flim 0.421 EQsim analysis, based on the recruitment period 1982ς2016 ICES  
(2016, 2019) 

Fpa 0.300 Flim × ŜȄǇόҍмΦспр × лΦнύ Ғ Flim / 1.4 ICES  
(2016, 2019) 

Management  
plan 

MAP MSY 
Btrigger 

15072 t MSY Btrigger ICES (2019) 

MAP Blim 10766 t Blim ICES (2019) 

MAP FMSY 0.192 FMSY ICES (2019) 

MAP range 
Flower 

0.116ς
0.192 

Consistent with ranges provided by ICES (2019b), resulting in no 
more than 5% reduction in long-term yield compared with MSY 

ICES (2019) 

MAP range 
Fupper 

0.192ς
0.319 

Consistent with ranges provided by ICES (2019b), resulting in no 
more than 5% reduction in long-term yield compared with MSY 

ICES (2019) 
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The relative reference points as used for the category 3 advice are shown below. All values are 

relative to the average of the time-series in the stock assessment (see Table 18.14).  

Framework Reference 
point 

Relative 
value** 

Technical basis Source 

MSY approach MSY Btrigger 0.93 Bpa ICES (2016, 2019) 

FMSY 0.55 EQsim analysis based on the recruitment period 1982ς
2016 

ICES (2016, 2019) 

Precautionary 
approach 

Blim 0.67 Bloss ICES (2016, 2019) 

Bpa 0.93 Blim × exp(1.645 × лΦнύ Ғ 1.4 × Blim ICES (2016, 2019) 

Flim 1.21 EQsim analysis, based on the recruitment period 1982ς
2016 

ICES (2016, 2019) 

Fpa 0.86 Flim × ŜȄǇόҍмΦспр × лΦнύ Ғ Flim / 1.4 ICES (2016, 2019) 

Management 
plan 

MAP MSY 
Btrigger proxy 

0.94 MSY Btrigger proxy ICES (2016, 2019) 

MAP FMSY proxy 0.55 FMSY proxy ICES (2016, 2019) 

MAP range 
Flower proxy 

0.33-0.55 Consistent with ranges provided by ICES (2019b), result-
ing in no more than 5% reduction in long-term yield com-
pared with MSY 

ICES (2016, 2019) 

MAP range 
Fupper proxy 

0.55-0.92 Consistent with ranges provided by ICES (2019b), result-
ing in no more than 5% reduction in long-term yield com-
pared with MSY 

ICES (2016, 2019) 

 

18.6 Quality of the assessment 
 ÓÛÏÖÜÎÏɯÛÏÌɯÐÚÚÜÌÚɯÞÐÛÏɯÛÏÌɯ4*ɯÊÖÔÔÌÙÊÐÈÓɯÉÌÈÔɯÛÙÈÞÓɯÚÌÙÐÌÚɯÈÙÌɯÚÖÓÝÌËȮɯÛÏÐÚɯàÌÈÙɀÚɯÈÚÚÌÚÚÔÌÕÛɯ

revealed that the large catch numbers in the plus-group and XSA not being able to cope with 

this, resulted in the large increase in TAC advice, when the assessment was treated as a category 

1 assessment. It was also found that French catch data was aggregated incorrectly for older ages 

for 2016 and 2017, which mean that the catch data was not reliable for these years. For these 

reasons, the XSA assessment was not considered reliable in absolute terms, and the assessment 

was downgraded to Category 3 (indicative of trends only). This issue will be investigated during 

the next benchmark in 2020.  

18.7 Benchmark issue list 

18.7.1 Data 
Several issues with the data have come up:  

- DÜÙÐÕÎɯÛÏÐÚɯàÌÈÙɀÚɯÈÚÚÌÚÚÔÌÕÛɯÞÖÙÒÐÕÎɯÎÙÖÜ×ȮɯÐÛɯÉÌÊÈÔÌɯÊÓÌÈÙɯÛÏÈÛɯ%ÙÈÕÊÌɯÏÈÚɯ×ÙÖÝÐËÌËɯ

their data with a plusgroup to InterCatch. 2018 data were corrected, but it is clear that 

2016 and 2017 still contain this plusgroup. The French commercial otter trawl tun ing fleet 

is also affected by this issue.  

- Investigate the presence of large stock numbers in the older age groups in the data. 

- This year, the French SMAC project will be finalised. The main aims of this project were 

to investigate connectivity within the stock (between the different nursery areas) and 

with the neighbouring sole stocks. The potential presence of subpopulations and migra-

tion from or to other stocks is an important issue to consider in the assessment.  

- During the previous benchmark ( ICES WKNSEA , 2017), decreasing mean weight and 

mean length at age were observed. This should be further investigated and followed up.  
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- The commercial tuning indices are distributed in different areas of the eastern English 

Channel (French COTB: along French coast; Belgian CBT: center; UK CBT: along UK 

coast). The French young fish survey is situated along the Somme estuary, while the UK 

BTS survey covers the coastal areas of the eastern English Channel area. Exploring the 

use of the delta GAM method to combine t uning fleets might give more insights in this 

matter. 

- Misreporting in the Belgian fleet should be investigated. During the inter -benchmark it 

was highlighted that trips only fishing in the 7d area show different catch per unit of 

effort patterns compared t o trips that also fish in other ICES areas.  

18.7.2 Assessment 
Currently, XSA is used as the assessment model for this stock. This VPA-based model calculates 

the population abundance at age directly from catch -at-age (treated as known and without error 

in every t ime step) and natural mortality, starting from the latest year and oldest true age for 

each cohort (excluding the plus group) (ICES, 2012). One of its limitations compared to statistical 

catch-at-age models, such as SAM, is that highly structured fishing m ortality calculations allow 

less flexibility in distributing the goodness of fit. Moreover, issues with the plugroup in the raw 

catch data have shown to be problematic to produce an assessment of good quality this year 

based on XSA (§ 18.6). Other models should  be further explored that are better equipped to ap-

propriately handle the plusgroup .  

18.7.3 Short-term forecast 
From one year to the next, recruitment can be revised markedly, creating instability in the fore-

cast from one year to the next. The inter-benchmark aimed to solve th is problem by setting 2019 

estimates for age 1, 2 and 3. 

18.8 Management considerations 
¶ Since 1 January 2016, sole fisheries in 27.7.d fall largely under the landing obligation (EU 

regulation nr. 2015/2438 (12/10/2015)). However, some fleets where the total landings 

were less than 5% of sole were exempted from the landing obligation (STECF-15-10). 

From 2018 onwards, all fleets active in Division 7.d fall under the sole landing obligation 

(STECF-17-13). However, the Commission delegated regulation (EU) 2018/2034 (EU, 

2018) also describes two exemptions which allow for discarding of undersized sole in 

division 7.d: 1) a survival exemption for coastal otter trawlers outside nursery areas with 

cod end mesh size of 80ɬ99 mm and 2) a de minimis exemption for vessels using trammel 

and gill nets (max. 3% of annual catches) and using TBB gear with a mesh size of 80ɬ

119 mm equipped with the Flemish panel (max. 3% of annual catches). 

¶ The sole stock in Division 27.7.d is harvested in a mixed fishery with p laice in 27.7.d. Due 

to the minimum mesh size in the mixed beam and otter trawl fisheries (80  mm), a large 

number of undersized plaice are discarded. The 80 mm mesh size is not matched to the 

minimum landing size of plaice (27  cm). Measures taken specifically to control sole fish-

eries will impact the plaice fisheries.  
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Table 18.1: Sole 27.7.d - Official landings (tonnes) by country over the period 1974ς2018; ICES estimates (as reported in 
InterCatch) for both landings and discards (tonnes) used by the working group. TAC (tonnes) represents landings until 
2015. From 2016 onwards TAC represents catch.  

Year 
Official Landings ICES estimates 

TAC 
Belgium France UK (E&W) Other Total Landings Discards 

1974 159 383 309 3 854 884     

1975 132 464 244 1 841 882     

1976 203 599 404  1206 1305     

1977 225 737 315  1277 1335     

1978 241 782 366  1389 1589     

1979 311 1129 402  1842 2215     

1980 302 1075 159  1536 1923     

1981 464 1513 160  2137 2477     

1982 525 1828 317 4 2674 3190 183   

1983 502 1120 419  2041 3458 100   

1984 592 1309 505  2406 3575 131   

1985 568 2545 520  3633 3837 219   

1986 858 1528 551  2937 3932 139   

1987 1100 2086 655  3841 4791 179 3850 

1988 667 2057 578  3302 3853 188 3850 

1989 646 1610 689  2945 3805 171 3850 

1990 996 1255 785  3036 3647 300 3850 

1991 904 2054 826  3784 4351 317 3850 

1992 891 2187 706 10 3794 4072 251 3500 

1993 917 2322 610 13 3862 4299 247 3200 

1994 940 2382 701 15 4038 4383 123 3800 

1995 817 2248 669 9 3743 4420 249 3800 

1996 899 2322 877  4098 4797 166 3500 

1997 1306 1702 933  3941 4764 143 5230 

1998 541 1703 803  3047 3363 120 5230 

1999 880 2251 769  3900 4135 227 4700 

2000 1021 2190 621  3832 3476 180 4100 

2001 1313 2482 822  4617 4025 280 4600 

2002 1643 2780 976  5399 4733 390 5200 

2003 1657 3475 1114 1 6247 6977.23 473 5400 

2004 1485 3070 1112  5667 6283 308 5900 

2005 1221 2832 567  4620 5056 319 5700 

2006 1547 2627 678 0.000 4852 5040 229 5720 

2007 1530 2981 801 1.000 5313 5588 379 6220 

2008 1368 2880 724 0.000 4972 5256 256 6593 

2009 1475 3047 760 0.000 5282 5251 360 5274 

2010 1294 2476 679 0.000 4449 4269 438 4219 



872 |  ICES SCIENTIFIC REPORTS 1:7 |  ICES 
 

Year 
Official Landings ICES estimates 

TAC 
Belgium France UK (E&W) Other Total Landings Discards 

2011 1222 2281 700 0.000 4203 4225 477 4852 

2012 941 2475 627 0.250 4043 4131 533 5580 

2013 952 2884 605 0.000 4441 4372 466 5900 

2014 1496 2507 648 0.100 4651 4655 528 4838 

2015 1048 1895 468 0.000 3411 3443 294 3483 

2016 799 1337 391 0.044 2527 2538 344 3258* 

2017 696 1178 344 0.154 2218 2228 200 2724* 

2018 651 1265 391 0.180 2307  2314  311 3405* 

2019        2515* 

 

Table 18.2: Sole 27.7.d - Summary of the InterCatch data in 2018 (imported vs. raised data; sampled vs. estimated data) 

CatchCategory RaisedOrImported SampledOrEstimated CATON perc 

Landings Imported_Data Sampled_Distribution 2124 92 

Landings Imported_Data Estimated_Distribution 190 8 

Discards Imported_Data Sampled_Distribution 255 82 

Discards Imported_Data Estimated_Distribution 20.23 7 

Discards Raised_Discards Estimated_Distribution 35.76 11 

BMS landing Imported_Data Estimated_Distribution 0 NA 

 

Table 18.3: Sole 27.7.d - Landings percentages by gear type for 2015ς2018 (GNS/GTR = gill and trammel nets; TBB = beam 
trawls; OTB/OTT/SSC/SDN = otter trawls and seines) 

Landings by gear 2015 2016 2017 2018 

GNS/GTR 46% 43% 43% 40% 

TBB 34% 40% 39% 32% 

OTB/OTT/SSC/SDN 15% 16% 17% 23% 

Other 5% 1% 1% 4% 
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Table 18.4: Sole 27.7.d - Catch weights at age  

age 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 

1 0.078 NA 0.076 0.069 0.103 0.072 0.078 0.081 0.091 0.087 0.078 0.065 0.075 

2 0.155 0.157 0.162 0.166 0.164 0.159 0.139 0.140 0.162 0.147 0.139 0.134 0.137 

3 0.213 0.218 0.222 0.218 0.201 0.224 0.215 0.182 0.226 0.198 0.193 0.187 0.177 

4 0.309 0.299 0.311 0.278 0.303 0.292 0.275 0.268 0.286 0.263 0.264 0.244 0.233 

5 0.385 0.403 0.379 0.367 0.362 0.352 0.359 0.292 0.348 0.353 0.289 0.334 0.287 

6 0.426 0.434 0.434 0.392 0.385 0.405 0.407 0.357 0.338 0.392 0.401 0.382 0.353 

7 0.439 0.434 0.417 0.516 0.436 0.411 0.459 0.388 0.470 0.420 0.391 0.537 0.381 

8 0.509 0.523 0.537 0.543 0.520 0.482 0.514 0.472 0.464 0.430 0.462 0.553 0.505 

9 0.502 0.537 0.529 0.594 0.502 0.465 0.553 0.515 0.487 0.434 0.459 0.515 0.484 

10 0.463 0.583 0.565 0.595 0.523 0.538 0.563 0.547 0.518 0.478 0.463 0.766 0.496 

11 0.673 0.628 0.714 0.800 0.602 0.618 0.665 0.701 0.562 0.566 0.566 0.667 0.616 

 

age 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

1 0.098 0.108 0.106 0.101 0.099 0.111 0.082 0.091 0.102 0.131 0.120 0.157 0.079 

2 0.160 0.150 0.139 0.145 0.138 0.129 0.139 0.148 0.149 0.178 0.156 0.158 0.154 

3 0.170 0.169 0.179 0.163 0.179 0.167 0.200 0.194 0.217 0.194 0.202 0.198 0.188 

4 0.228 0.227 0.231 0.233 0.213 0.221 0.280 0.250 0.286 0.262 0.268 0.260 0.215 

5 0.254 0.268 0.291 0.285 0.259 0.331 0.287 0.315 0.365 0.306 0.330 0.299 0.272 

6 0.332 0.323 0.342 0.342 0.279 0.375 0.333 0.373 0.406 0.341 0.384 0.344 0.291 

7 0.357 0.361 0.390 0.383 0.290 0.423 0.366 0.375 0.165 0.380 0.448 0.386 0.389 

8 0.385 0.404 0.404 0.417 0.341 0.427 0.374 0.393 0.474 0.434 0.462 0.416 0.400 

9 0.490 0.435 0.503 0.484 0.358 0.384 0.493 0.469 0.424 0.483 0.554 0.503 0.466 

10 0.494 0.465 0.474 0.435 0.374 0.459 0.511 0.420 0.504 0.442 0.544 0.530 0.406 

11 0.654 0.585 0.651 0.616 0.535 0.680 0.544 0.531 0.565 0.635 0.557 0.560 0.550 

 

age 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

1 0.115 0.149 0.081 0.081 0.039 0.039 0.048 0.067 0.110 0.096 0.094 

2 0.151 0.130 0.142 0.120 0.097 0.105 0.128 0.122 0.135 0.130 0.122 

3 0.207 0.206 0.192 0.199 0.179 0.180 0.174 0.174 0.184 0.173 0.180 

4 0.243 0.257 0.235 0.245 0.231 0.237 0.224 0.227 0.238 0.210 0.212 

5 0.159 0.301 0.275 0.295 0.259 0.295 0.262 0.268 0.262 0.253 0.272 

6 0.299 0.313 0.316 0.329 0.299 0.305 0.322 0.282 0.276 0.306 0.292 

7 0.377 0.354 0.337 0.334 0.342 0.378 0.335 0.321 0.324 0.309 0.306 

8 0.392 0.388 0.354 0.382 0.322 0.432 0.393 0.340 0.376 0.344 0.288 

9 0.420 0.385 0.417 0.378 0.381 0.392 0.408 0.405 0.351 0.422 0.329 

10 0.449 0.384 0.462 0.430 0.443 0.462 0.475 0.355 0.407 0.415 0.380 

11 0.492 0.376 0.433 0.470 0.373 0.481 0.450 0.461 0.546 0.573 0.409 

 



874 |  ICES SCIENTIFIC REPORTS 1:7 |  ICES 
 

Table 18.5: Sole 27.7.d - Stock weights at age  

age 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

1 0.059 0.070 0.067 0.065 0.070 0.072 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 

2 0.114 0.135 0.131 0.129 0.136 0.139 0.145 0.113 0.138 0.138 0.144 0.130 0.116 0.126 0.155 

3 0.167 0.197 0.192 0.192 0.198 0.203 0.223 0.182 0.232 0.225 0.199 0.189 0.161 0.129 0.176 

4 0.217 0.255 0.249 0.254 0.256 0.262 0.268 0.269 0.305 0.279 0.277 0.246 0.215 0.220 0.258 

5 0.263 0.309 0.304 0.315 0.309 0.318 0.365 0.323 0.400 0.380 0.305 0.366 0.273 0.234 0.286 

6 0.306 0.359 0.355 0.376 0.358 0.370 0.425 0.335 0.361 0.384 0.454 0.377 0.316 0.333 0.308 

7 0.347 0.406 0.403 0.436 0.403 0.417 0.477 0.480 0.476 0.410 0.405 0.545 0.368 0.357 0.366 

8 0.384 0.448 0.448 0.495 0.443 0.461 0.498 0.504 0.535 0.449 0.459 0.560 0.530 0.330 0.391 

9 0.418 0.487 0.490 0.554 0.480 0.500 0.572 0.586 0.571 0.474 0.430 0.559 0.461 0.614 0.438 

10 0.450 0.522 0.529 0.611 0.512 0.536 0.636 0.536 0.507 0.451 0.528 0.813 0.470 0.382 0.466 

11 0.530 0.601 0.627 0.780 0.576 0.616 0.750 0.714 0.577 0.620 0.527 0.566 0.612 0.629 0.630 

 

age 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

1 0.050 0.050 0.050 0.050 0.050 0.050 0.118 0.092 0.102 0.101 0.071 0.107 0.130 0.081 0.081 

2 0.139 0.140 0.128 0.122 0.127 0.136 0.155 0.110 0.132 0.128 0.119 0.146 0.111 0.124 0.081 

3 0.165 0.158 0.180 0.148 0.157 0.179 0.212 0.171 0.186 0.169 0.157 0.190 0.180 0.175 0.186 

4 0.220 0.233 0.205 0.208 0.216 0.209 0.280 0.241 0.249 0.268 0.181 0.239 0.244 0.212 0.232 

5 0.264 0.299 0.253 0.402 0.226 0.258 0.345 0.271 0.292 0.297 0.240 0.266 0.290 0.251 0.267 

6 0.317 0.374 0.277 0.440 0.223 0.254 0.432 0.318 0.318 0.363 0.251 0.329 0.321 0.263 0.309 

7 0.376 0.363 0.298 0.395 0.231 0.301 0.298 0.303 0.487 0.393 0.302 0.370 0.416 0.292 0.339 

8 0.404 0.357 0.324 0.554 0.253 0.234 0.531 0.371 0.498 0.444 0.341 0.406 0.412 0.312 0.329 

9 0.563 0.450 0.336 0.443 0.256 0.326 0.332 0.475 0.584 0.507 0.388 0.445 0.372 0.289 0.458 

10 0.494 0.372 0.323 0.420 0.301 0.404 0.529 0.312 0.586 0.585 0.377 0.516 0.439 0.405 0.505 

11 0.654 0.577 0.512 0.682 0.420 0.417 0.507 0.602 0.525 0.609 0.535 0.530 0.447 0.362 0.441 

 

age 2012 2013 2014 2015 2016 2017 2018 

1 0.044 0.044 0.052 0.068 0.127 0.093 0.097 

2 0.057 0.082 0.117 0.070 0.120 0.122 0.115 

3 0.151 0.160 0.160 0.164 0.156 0.168 0.165 

4 0.223 0.239 0.210 0.213 0.222 0.208 0.201 

5 0.240 0.301 0.259 0.254 0.259 0.236 0.269 

6 0.275 0.315 0.310 0.279 0.259 0.287 0.281 

7 0.381 0.393 0.288 0.301 0.303 0.289 0.287 

8 0.342 0.472 0.360 0.341 0.348 0.336 0.309 

9 0.381 0.433 0.336 0.460 0.295 0.381 0.329 

10 0.519 0.456 0.425 0.384 0.384 0.415 0.367 

11 0.345 0.526 0.487 0.472 0.502 0.565 0.423 
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Table 18.6: Sole 27.7.d - Tuning series 1: new Belgian commercial beam trawl CPUE (2004ς2018) 

 Effort Age3 Age4 Age5 Age6 Age7 Age8 

2004 1 0.89 0.34 0.5 0.18 0.04 0.04 

2005 1 0.49 0.45 0.12 0.08 0.06 0.03 

2006 1 0.4 0.34 0.32 0.13 0.13 0.06 

2007 1 0.61 0.29 0.12 0.23 0.09 0.11 

2008 1 0.74 0.69 0.16 0.11 0.09 0.05 

2009 1 0.53 0.52 0.34 0.08 0.05 0.05 

2010 1 0.56 0.18 0.29 0.15 0.05 0.03 

2011 1 0.79 0.25 0.14 0.1 0.07 0.02 

2012 1 1.1 0.7 0.19 0.06 0.07 0.07 

2013 1 0.29 0.57 0.44 0.13 0.06 0.07 

2014 1 0.34 0.44 0.53 0.31 0.08 0.04 

2015 1 0.39 0.37 0.42 0.51 0.36 0.12 

2016 1 0.39 0.24 0.3 0.28 0.29 0.22 

2017 1 0.7 0.43 0.22 0.25 0.23 0.31 

2018 1 0.41 0.6 0.24 0.19 0.15 0.13 

 

Table 18.7: Sole 27.7.d - Tuning series 2: new UK (E&W) commercial beam trawl (1986ς2018) 

 Effort Age3 Age4 Age5 Age6 Age7 Age8 

1986 1 171.22 118.87 33.17 34.08 46.66 1.41 

1987 1 82.19 111.33 76.97 14.45 11.32 29.19 

1988 1 233.77 46.82 52.26 32.89 7.44 9.56 

1989 1 61.08 112.8 14.25 24.82 18.1 3.97 

1990 1 192.54 28.04 38.88 8.31 8.9 8.9 

1991 1 55.52 77.84 3.34 12.25 2.02 2.95 

1992 1 134.67 21.19 43.66 2.9 5.28 1.68 

1993 1 65.63 64.57 10.2 15.54 1.55 3.16 

1994 1 83.13 45.9 36.1 8.76 14.48 1.41 

1995 1 33.68 69.43 33.89 29.8 5.78 11.81 

1996 1 87.48 27.65 58.8 29.44 23.45 6.1 

1997 1 105.66 50.58 13.53 39.95 16.22 15.54 

1998 1 90.5 52.07 34.83 11.83 27.63 15.39 

1999 1 175.68 61.84 25.52 18.62 7.19 15.38 

2000 1 101.49 97.33 31.07 14.67 10.32 3.92 

2001 1 117.47 44.26 49.06 19.29 8.31 8.59 

2002 1 205.29 101.57 32.79 25.12 10.46 8.48 

2003 1 115.03 77.87 33.78 14.16 16.69 7.82 

2004 1 273.56 64.1 38.66 20.26 5.97 11.29 

2005 1 87 183.72 33.87 35.26 17.26 8.5 

2006 1 158.84 51.42 85.63 14.37 12.74 6.14 
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 Effort Age3 Age4 Age5 Age6 Age7 Age8 

2007 1 190.48 72.05 21.71 64.46 15.05 14.77 

2008 1 262.12 79 17.39 10.55 14.63 5.37 

2009 1 44.86 107.88 39.07 6.06 4.93 10.49 

2010 1 100.94 33.81 67.16 22.56 7.91 5.19 

2011 1 96.13 47.19 13.09 29.44 8.55 1.98 

2012 1 233.87 43.07 24.81 4.25 11.55 6.17 

2013 1 87.16 159.58 29.02 16.98 5.36 7.19 

2014 1 60.03 135.7 78.68 11.74 7.04 0.85 

2015 1 81.67 43.55 83.64 62.81 8.75 5.62 

2016 1 120.21 71.72 24.84 48.74 34.57 10.1 

2017 1 100.93 47.77 30.01 12.76 30.13 26.71 

2018 1 56.73 114.67 24.33 15.75 6.5 15.35 

 

Table 18.8: Sole 27.7.d - Tuning series 3: French commercial otter trawl (2002ς2018) 

 Effort Age3 Age4 Age5 Age6 Age7 Age8 

2002 1 2.42 1.09 0.47 0.38 0.14 0.04 

2003 1 2.04 0.73 0.59 0.18 0.23 0.08 

2004 1 3.42 1.00 0.69 0.42 0.24 0.17 

2005 1 1.13 1.24 0.54 0.41 0.16 0.15 

2006 1 0.92 0.96 1.18 0.39 0.27 0.18 

2007 1 3.15 1.28 0.67 0.86 0.23 0.11 

2008 1 3.44 2.01 0.49 0.47 0.61 0.32 

2009 1 2.23 2.54 0.58 0.30 0.18 0.22 

2010 1 1.57 2.13 1.71 0.61 0.16 0.32 

2011 1 3.98 1.18 0.94 1.00 0.44 0.10 

2012 1 7.82 5.60 1.36 1.30 0.77 0.29 

2013 1 5.03 4.04 1.69 0.76 0.73 0.73 

2014 1 2.42 4.86 2.81 1.37 0.51 0.36 

2015 1 1.02 1.54 2.03 1.41 0.74 0.33 

2016 1 1.96 1.09 1.20 1.18 0.76 0.49 

2017 1 1.73 1.23 0.76 0.85 0.74 0.65 

2018 1 0.90 1.45 0.73 0.54 0.56 0.56 
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Table 18.9: Sole 27.7.d - Tuning series 4: UK (E&W) beam trawl survey (Q3) (1989ς2018) 

 Effort Age1 Age2 Age3 Age4 Age5 Age6 

1989 1 3.01 22.09 4.62 2.45 0.56 0.35 

1990 1 17.96 5.55 5.55 1.24 1.01 0.33 

1991 1 12.14 31.17 3.19 2.82 0.48 0.67 

1992 1 1.33 15.29 13.47 1.07 1.61 0.34 

1993 1 0.82 22.96 11.42 9.97 1.14 1.52 

1994 1 8.33 4.26 11.07 4.65 4.3 0.28 

1995 1 5.89 16.09 2.22 3.51 1.67 2.12 

1996 1 5.3 10.79 5.97 1.07 1.86 1.15 

1997 1 24.75 10.85 4.42 1.94 0.26 0.82 

1998 1 3.27 24.11 3.67 1.47 0.83 0.19 

1999 1 35.99 8.22 11.33 1.59 0.73 1.02 

2000 1 14.98 27.45 5.52 4.85 1.48 0.68 

2001 1 10.19 27.88 11.55 1.67 2.33 0.75 

2002 1 53.56 16.11 8.6 5.11 0.45 1.04 

2003 1 11.03 45.65 5.87 3.2 2.05 0.42 

2004 1 12.67 11.81 10.97 2.08 2.02 1.34 

2005 1 43.27 6.91 3.5 5.18 1.9 1.15 

2006 1 10.84 42.62 4.51 2.68 2.59 0.55 

2007 1 2.57 28.97 15.45 1.47 1.04 1.56 

2008 1 3.77 7.35 9.14 5.82 0.4 0.68 

2009 1 51.25 19.16 7.1 5.81 5.02 0.44 

2010 1 16.59 30.76 5.14 1.66 2.7 2.73 

2011 1 13.66 28.6 14.7 1.66 0.54 2.62 

2012 1 1.75 9.72 7.51 3.53 0.92 0.39 

2013 1 0.72 8.91 15.09 9.72 3.23 1.12 

2014 1 25.39 16.35 12.38 11.92 5.09 2.73 

2015 1 25.24 21.36 6.04 2.29 4.51 2.08 

2016 1 10.17 33.14 11.17 3.16 3.17 3.02 

2017 1 27.85 15.18 16.26 2.67 2.13 1.52 

2018 1 14.86 36.49 6.66 10.32 1.74 2.13 
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Table 18.10: Sole 27.7.d - Tuning series 5: UK (E&W) young fish survey (1987ς2006) 

 Effort Age1 

1987 1 1.38 

1988 1 1.87 

1989 1 0.62 

1990 1 1.9 

1991 1 3.69 

1992 1 1.5 

1993 1 1.33 

1994 1 2.68 

1995 1 2.91 

1996 1 0.57 

1997 1 1.12 

1998 1 1.12 

1999 1 1.47 

2000 1 2.47 

2001 1 0.38 

2002 1 4.15 

2003 1 1.44 

2004 1 2.72 

2005 1 4.07 

2006 1 2.21 

 

Table 18.11: Sole 27.7.d - Tuning series 6: French young fish survey (1987ς2018) funded by EDF (noursom) 

 Effort Age1 

1987 1 0.07 

1988 1 0.17 

1989 1 0.14 

1990 1 0.54 

1991 1 0.38 

1992 1 0.22 

1993 1 0.03 

1994 1 0.7 

1995 1 0.28 

1996 1 0.15 

1997 1 0.03 

1998 1 0.1 

1999 1 0.35 

2000 1 0.31 

2001 1 1.21 

2002 1 0.11 
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 Effort Age1 

2003 1 0.32 

2004 1 0.15 

2005 1 0.82 

2006 1 0.83 

2007 1 0.08 

2008 1 0.06 

2009 1 2.78 

2010 1 0.1 

2011 1 0.32 

2012 1 0.35 

2013 1 0.052 

2014 1 0.04 

2015 1 0.09 

2016 1 0.04 

2017 1 0.05 

2018 1 0.03 
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Table 18.12: Sole 27.7.d - XSA diagnostics of the 2019 assessment 

FLR XSA Diagnostics 2019 - 10- 04 19:39:49  

CPUE data from indices  

Catch data for 37 years. 1982 to 2018. Ages 1 to 11.  

            fleet first age last age first year last year alpha beta  

1     BE - CBT- CPUE         3        8       2004      2018     0    1  

2 UK(E&W) - CBT- new         3        8       1986      2018     0    1  

3         FR - COTB         3        8       2002      2018     0    1  

4  UK(E&W) - BTS- Q3         1        6       1989      2018   0.5 0.75  

5     UK(E&W) - YFS         1        1       1987      2006   0.5 0.75  

6          FR - YFS         1        1       1987      2018   0.5 0.75  

 

 Time series weights :  

   Tapered time weighting not applied  

Catchability analysis :  

    Catchability independent of size for all ages  

    Catchability independent of age for ages >   7  

Terminal population estimation :  

    Survivor estimates shrunk towards the mean F  

    of the fina l   5 years or the  5 oldest ages.  

    S.E. of the mean to which the estimates are shrunk =   2  

    Minimum standard error for population  

    estimates derived from each fleet =  0.3  

   prior weighting not applied  

Regression weights  

     year  

age   2009 2010 2011 2012 2013 2014 2015 2016 2017 2018  

  all    1    1    1    1    1    1    1    1    1    1  

 

 Fishing mortalities  

    year  

age   2009  2010  2011  2012  2013  2014  2015  2016  2017  2018  

  1  0.061 0.020 0.005 0.014 0.017 0.050 0.014 0.042 0.014 0.038  

  2  0.276 0.230 0.193 0.135 0.178 0.138 0.172 0.070 0.084 0.065  

  3  0.466 0.365 0.317 0.279 0.251 0.328 0.213 0.208 0.108 0.147  

  4  0.538 0.462 0.360 0.355 0.300 0.428 0.263 0.186 0.200 0.144  

  5  0.264 0.406 0.405 0.296 0.247 0.279 0.310 0.222 0. 184 0.142  

  6  0.461 0.389 0.335 0.473 0.231 0.253 0.240 0.208 0.209 0.152  

  7  0.481 0.293 0.194 0.203 0.442 0.263 0.244 0.143 0.139 0.166  

  8  0.229 0.336 0.249 0.216 0.205 0.581 0.268 0.187 0.131 0.132  

  9  0.442 0.199 0.233 0.206 0.139 0.203 0.299 0.39 1 0.145 0.085  

  10 0.172 0.168 0.081 0.103 0.163 0.114 0.181 0.453 0.357 0.153  

  11 0.172 0.168 0.081 0.103 0.163 0.114 0.181 0.453 0.357 0.153  

 

 XSA population number (Thousand)  

      age 

year       1     2     3     4     5     6    7    8    9   10   11  

  2009 47041 23423 15423 17888  7785  2343 1928 2614  962 1200 2706  

  2010 60780 40040 16084  8756  9447  5409 1337 1078 1881  560 2320  

  2011 45802 53919 28781 10106  4991  5695 3316  902  698 1395 2369  

  2012 24117 41246 40234 18960  6381  3012 3687 247 3  636  500 2939  

  2013 17456 21520 32614 27546 12024  4296 1699 2724 1802  468 1266  

  2014 21196 15522 16299 22961 18467  8499 3086  987 2009 1419 2844  
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  2015 31164 18241 12234 10620 13548 12639 5969 2146  500 1484 1645  

  2016 16088 27799 13896  8946   7387  8994 8998 4230 1485  335  653  

  2017 47967 13953 23452 10216  6722  5351 6608 7055 3173  909  535  

  2018 17041 42819 11610 19047  7571  5059 3929 5203 5598 2485 7019  

 

 Estimated population abundance at 1st Jan  2019  

      age 

year   1     2     3    4     5    6    7    8    9   10   11  

  2019 0 14843 36304 9068 14927 5942 3931 3011 4129 4653 1929  

 

 Fleet:  BE - CBT- CPUE  

 Log catchability residuals.  

   year  

age   2004   2005   2006   2007   2008   2009   2010   2011   2012   2013   2014   2015   201 6   2017   2018  

  3  0.121  0.192  0.188 - 0.058 - 0.034  0.319  0.286  0.026  0.004 - 1.132 - 0.243  0.127 - 0.003  0.011  0.198  

  4  0.080 - 0.185  0.237  0.275  0.522  0.053 - 0.328 - 0.189  0.209 - 0.396 - 0.414  0.108 - 0.190  0.267 - 0.049  

  5  0.502 - 0.533 - 0.0 78 - 0.351  0.260  0.295  0.008 - 0.083 - 0.073  0.110 - 0.118 - 0.027  0.203 - 0.031 - 0.083  

  6  0.290 - 0.690  0.039  0.167  0.135  0.181 - 0.060 - 0.542 - 0.352 - 0.046  0.151  0.246 - 0.029  0.378  0.133  

  7 - 0.281 - 0.366  0.219  0.204 - 0.223 - 0.041  0.239 - 0.381 - 0.482  0.250 - 0.142  0.693  0.019  0.093  0.199  

  8 - 0.304 - 0.062 - 0.016  0.480  0.136 - 0.462 - 0.038 - 0.305 - 0.076 - 0.179  0.449  0.629  0.518  0.323 - 0.242  

 

 Mean log catchability and standard error of ages with catchability  

 independent of year class s trength and constant w.r.t. time  

 

                 3        4        5        6        7        8  

Mean_Logq - 10.3278 - 10.1966 - 10.1571 - 10.1986 - 10.2421 - 10.2421  

S.E_Logq    0.3014   0.3014   0.3014   0.3014   0.3014   0.3014  

 

 Fleet:  UK(E&W) - CBT- new  

 Log catchability residuals.  

   year  

age   1986   1987  1988   1989   1990   1991   1992   1993   1994   1995   1996   1997  1998  1999  2000  2001  2002   2003   2004   

2005  

  3  0.670  0.453 0.812  0.519  0.482 - 0.114 - 0.338 - 0.890 - 0.629 - 0.852 - 0.321  0.246 0.024 0.214 0.368 0.007 0.265 - 0.006  0.445 

- 0.033  

  4  0.393  0.839 0.500  0.778  0.459  0.080 - 0.502 - 0.614 - 0.767 - 0.374 - 0.471 - 0.211 0.176 0.261 0.171 0.076 0.381 - 0.261  0.041  

0.549  

  5  0.398  0.571 0.819  0.189  0.568 - 0.878  0.214 - 0.533 - 0.537 - 0.335  0.146 - 0.267 0.227 0.210 0.305 0.194 0.439 - 0.005 -

0.165  0.095  

  6  0.389  0.111 0.163  0.604  0.391  0.057 - 0.399 - 0.361 - 0.141 - 0.203  0.111  0.318 0.381 0.137 0.176 0.324 0.002  0.163  0.076  

0.461  

  7  0.163 - 0.164 0.078  0.005  0.144 - 0. 413 - 0.128 - 0.408  0.009  0.030  0.124  0.129 0.465 0.556 0.052 0.089 0.219  0.280 -

0.065  0.507  

  8 - 0.259 - 0.096 0.007 - 0.242 - 0.497 - 0.658 - 0.167 - 0.314 - 0.104  0.045  0.483  0.061 0.411 0.156 0.352 0.074 0.339  0.180  0.549  

0.795  

   year  

age   2006   2007   2008   2009   2010   2011   2012   2013   2014   2015   2016   2017   2018  

  3  0.768  0.281  0.431 - 0.647  0.076 - 0.577 - 0.041 - 0.831 - 0.474  0.067  0.323 - 0.423 - 0.277  

  4 - 0.022  0.512 - 0.015  0.110 - 0.370 - 0.227 - 0.949 - 0.039  0.040 - 0.402  0.23 2 - 0.301 - 0.074  

  5  0.496 - 0.168 - 0.067  0.024  0.438 - 0.560 - 0.216 - 0.716 - 0.133  0.252 - 0.396 - 0.131 - 0.480  

  6 - 0.193  0.866 - 0.238 - 0.428  0.017  0.206 - 1.029 - 0.111 - 1.151  0.122  0.194 - 0.627 - 0.387  

  7  0.015  0.534  0.078 - 0.240  0.513 - 0.365 - 0.1 66 - 0.047 - 0.455 - 0.906  0.010  0.179 - 0.822  

  8 - 0.178  0.590  0.023  0.094  0.326 - 0.500 - 0.387 - 0.336 - 1.284 - 0.314 - 0.445 - 0.011 - 0.260  
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 Mean log catchability and standard error of ages with catchability  

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

                3       4       5       6       7       8  

Mean_Logq - 4.9234 - 4.9187 - 5.1421 - 5.2617 - 5.4524 - 5.4524  

S.E_Logq   0.4150  0.4150  0.4150  0.4150  0.4150  0.4150  

 

 Fleet:  FR - COTB  

 Log catchability residuals.  

   year  

age   2002   2003   2004   2005   2006   2007  2008   2009   2010   2011   2012  2013  2014   2015   2016   2017   2018  

  3 - 0.178 - 0.041  0.060 - 0.379 - 0.386  0.177 0.095  0.349 - 0.090  0.236  0.559 0.314 0.312 - 0.319  0.204 - 0.491 - 0.423  

  4 - 0.292 - 1.069 - 0.258 - 0.587 - 0.141  0.343 0.175  0.223  0.727 - 0.054  0.872 0.146 0.572  0.118 - 0.093 - 0.098 - 0.583  

  5 - 0.123 - 0.370 - 0.509 - 0.361 - 0.106  0.037 0.047 - 0.503  0.450  0.489  0.562 0.123 0.218  0.217  0.256 - 0.124 - 0.303  

  6 - 0.659 - 0.67 2 - 0.269 - 0.463 - 0.269  0.079 0.181  0.096 - 0.063  0.354  1.317 0.313 0.231 - 0.144  0.003  0.195 - 0.230  

  7 - 0.660 - 0.569  0.155 - 0.740 - 0.405 - 0.213 0.335 - 0.116  0.046  0.103  0.560 1.394 0.355  0.059 - 0.373 - 0.093  0.161  

  8 - 1.583 - 0.968 - 0.212  0.192 - 0.273 - 0.875 0.637 - 0.336  0.974 - 0.051 - 0.010 0.811 1.291  0.285 - 0.036 - 0.292 - 0.136  

 

 Mean log catchability and standard error of ages with catchability  

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

                3       4       5       6       7       8  

Mean_Logq - 8.9209 - 8.7804 - 8.8247 - 8.7920 - 8.8869 - 8.8869  

S.E_Logq   0.4808  0.4808  0.4808  0.4808  0.4808  0.4808  

 

 Fleet:  UK(E&W) - BTS- Q3  

 Log catchability residuals.  

   year  

age   1989   1990   1991   1992   1993   1994   1995   1996   1997   1998   1999  2000   2001   2002   2003   2004   2005   2006   

2007   2008  

  1 - 0.647  0.115 - 0.004 - 2.224 - 1.936 - 0.164 - 0.179 - 0.256  0.868 - 0.690  1.329 0.128 - 0.158  1.145  0.338  0.663  1.206 - 0.263 

- 1.018 - 0.770  

  2  0.260 - 0.574  0.124 - 0.371  0.046 - 0.960 - 0.123 - 0.170 - 0.185  0.170 - 0.314 0.471  0.189 - 0.209  0.518 - 0.155 - 0.449  0.665  

0.147 - 0.552  

  3  0.699 - 0.363 - 0.243  0.061  0.054  0.047 - 0.858 - 0.280 - 0.189 - 0.456  0.193 0.189  0.398 - 0.205 - 0.230 - 0.067 - 0.526 - 0.098  

0.479 - 0.218  

  4  0.094  0.459 - 0.128 - 0.383  0.613  0.055 - 0.262 - 0.600 - 0.333 - 0.276 - 0.276 0.276 - 0.114  0.496 - 0.366 - 0.289  0.086  0.124 

- 0.251  0.506  

  5  0.086 - 0.005  0.266 - 0.020  0.343  0.400 - 0.272 - 0.235 - 1.090 - 0.441 - 0.271 0.319  0.219 - 0.773  0.266  0.011  0.287  0.069 

- 0.127 - 0.748  

  6 - 0.699  0.117  0.131  0.420  0.244 - 0.629  0.106 - 0.167 - 0.613 - 0.781  0.184 0.046  0.028 - 0.252 - 0.402  0.326 - 0.012 - 0.497  

0.136  0.000  

   year  

age   2009   2010   2011   2012   2013  2014   2015  2016   2017   201 8 

  1  1.299 - 0.111 - 0.032 - 1.440 - 2.002 1.387  0.973 0.743  0.640  1.062  

  2  0.334  0.243 - 0.151 - 0.999 - 0.408 0.501  0.628 0.582  0.499  0.243  

  3  0.225 - 0.204  0.236 - 0.795  0.096 0.640  0.137 0.621  0.411  0.246  

  4  0.316 - 0.270 - 0.477 - 0.354  0.250  0.716 - 0.265 0.180 - 0.112  0.582  

  5  1.028  0.303 - 0.670 - 0.451  0.142 0.187  0.395 0.595  0.268 - 0.080  

  6 - 0.070  0.874  0.747 - 0.435  0.115 0.337 - 0.340 0.354  0.187  0.545  

 

 Mean log catchability and standard error of ages with catchability  

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

                1       2       3       4       5       6  

Mean_Logq - 8.0203 - 7.2079 - 7.5551 - 7.9504 - 8.1471 - 8.1602  
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S.E_Logq   0.5554  0.5554  0.5554  0.5554  0.5554  0.5554  

 

 Fleet:  UK(E&W) - YFS  

 Log catchability residuals.  

   year  

age  1987  1988   1989   1990  1991   1992  1993  1994  1995   1996   1997   1998  1999  2000   2001  2002  2003  2004  2005   

2006  

  1 0.711 0.102 - 0.507 - 0.413 0.524 - 0.385 0.267 0.421 0.835 - 0.767 - 0.509 - 0.043 - 0.15 0.044 - 1.728 0.307 0.021 0.844 0.561 -

0.134  

 

 Mean log catchability and standard error of ages with catchability  

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

                1 

Mean_Logq - 9.7394  

S.E_Logq   0.6203  

 

 Fleet:  FR - YFS  

 Log  catchability residuals.  

   year  

age   1987   1988  1989  1990  1991   1992   1993  1994  1995  1996   1997   1998  1999  2000  2001   2002  2003  2004  2005  2006   

2007  

  1 - 0.003 - 0.029 0.272 0.597 0.518 - 0.037 - 1.257 1.345 0.761 0.165 - 1.861 - 0.191 0.6 82 0.236 1.697 - 1.056 0.784 0.213 1.226 1.154 

- 0.501  

   year  

age   2008  2009   2010  2011  2012   2013  2014   2015   2016   2017   2018  

  1 - 0.924 2.371 - 1.236 0.201 0.937 - 0.644 - 1.08 - 0.677 - 0.809 - 1.696 - 1.157  

 

 Mean log catchability and standard error of ages with catchability  

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

                 1 

Mean_Logq - 12.0067  

S.E_Logq    1.0207  

 

 Terminal year survivor and F summaries:  

  Age 1 Year class =2017  

source  

               scaledWts survivors yrcls  

UK(E&W)- BTS- Q3     0.440     42923  2017  

FR- YFS             0.438      4667  2017  

fshk               0.122     20600  2017  

 

 Age 2 Year class =2016  

source  

               scaledWts survivors yrcls  

UK(E&W)- BTS- Q3     0.947     46302  2016  

fshk               0.053     17796  2016  

 

 Age 3 Year class =2015  

source  

                scaledWts survivors yrcls  

BE- CBT- CPUE         0.281     11049  2015  

UK(E&W)- CBT- new     0.151      6874  2015  

FR- COTB             0.333      5940  2015  
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UK(E&W)- BTS- Q3      0.225     11595  2015  

fshk                0.010      5781  2015  

 

 Age 4 Year class =2014  

source  

                scaledWts survivors yrcls  

BE- CBT- CPUE         0.400     14207  2014  

UK(E&W)- CBT- new     0.190     13856  2014  

FR- COTB             0.141      8330  2014  

UK(E&W)- BTS- Q3      0.259     26713  2014  

fshk                0.010      7266  2014  

 

 Age 5 Year class =2013  

source  

                scaledWts survivors yrcls  

BE- CBT- CPUE         0.369      5466  2013  

UK(E&W)- CBT- new     0.191      3678  2013  

FR- COTB             0.271      4387  2013  

UK(E&W)- BTS- Q3      0.159      5486  2013  

fshk                0.010      3215  2013  

 

 Age 6 Year class =2012  

source  

                scaledWts survivors yrcls  

BE- CBT- CPUE         0.390      4487  2012  

UK(E&W)- CBT- new     0.209      2670  2012  

FR- COTB             0.172      3124  2012  

UK(E&W)- BTS- Q3      0.217      6778  2012  

fshk                0.011      2518  2012  

 

 Age 7 Year class =2011  

source  

                scaledWts survivors yrcls  

BE- CBT- CPUE         0.442      3673  2011  

UK(E&W)- CBT- new     0.376      1324  2011  

FR- COTB             0.168      3537  2011  

fshk                0.014      1946  2011  

 

 Age 8 Year class =2010  

source  

                scaledWts su rvivors yrcls  

BE- CBT- CPUE         0.500      3242  2010  

UK(E&W)- CBT- new     0.362      3183  2010  

FR- COTB             0.119      3602  2010  

fshk                0.019      1832  2010  

 

 Age 9 Year class =2009  

source  

     scaledWts survivors yrcls  

fshk         1      1551  2009  

 

 Age 10 Year class =2008  

source  
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     scaledWts survivors yrcls  

fshk         1      2199  2008  

 

Survivors  

Age =  1 .  Catchability constand w.r.t. time and dependant on age  

 Year class =  2017  

 

Fleet =  FR - YFS  

                   1 

Survivors   4667.000  

Raw weights    0.896  

 

Fleet =  fshk  

                   1 

Survivors   20600.00  

Raw weights     0.25  

 

Fleet =  UK(E&W) - BTS- Q3  

                    1 

Survivors   42923.000  

Raw weights     0.899  

 

     Fleet            Est.Suvivors Int. s.e. Ext. s.e. Var Ratio N   Scaled Wgts Estimated F  

[1,] "FR - YFS"         "4667"       "1.037"   "Inf"     "Inf"     "1" "0.438"     "0.116"     

[2,] "fshk"           "20600"      "1.962"   "Inf"     "Inf"     "1" "0.122"     "0.028"     

[3,] "UK(E&W) - BTS- Q3" "42923"      "1.035"   "Inf"     "Inf"     "1" "0.44"      "0.013"     

 

 Weighted prediction:  

     Suvivors Int.s.e. Ext.s.e. Var.Ratio F       

[1,] "14843"  ""       ""       ""        "0.038"  

 

Age =  2 .  Catchability constand w.r.t.  time and dependant on age  

 Year class =  2016  

 

Fleet =  FR - YFS  

                  1 

Survivors   6656.00  

Raw weights    0.86  

 

Fleet =  fshk  

                   2 

Survivors   17796.00  

Raw weights     0.25  

 

Fleet =  UK(E&W) - BTS- Q3  

                    2         1 

Survivors   46302.000 68835.000  

Raw weights     4.462     0.863  

 

     Fleet            Est.Suvivors Int. s.e. Ext. s.e. Var Ratio N   Scaled Wgts Estimated F  

[1,] "FR - YFS"         "6656"       "1.037"   "Inf"     "Inf"     "1" "0.134"     "0.312"     

[2,] "fshk"           "17796"      "1.936"   "Inf"     "Inf"     "1" "0.039"     "0.129"     

[3,] "UK(E&W) - BTS- Q3" "49376"      "0.419"   "0.146"   "0.348"   "2" "0.827"     "0.048"     
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 Weighted prediction:  

     Suvivors Int.s.e. Ext.s.e. Var.Ratio F       

[1,] "36304"  ""       ""       ""        "0.065"  

 

Age =  3 .  Catchability constand w.r.t. time and dependant on age  

 Year class =  2015  

 

Fleet =  BE - CBT- CPUE  

                    3 

Survivors   11049.000  

Raw weights     6.775  

 

Fleet =  FR - COTB  

                   3 

Survivors   5940.000  

Raw weights    8.014  

 

Fleet =  FR - YFS  

                   1 

Survivors   4038.000  

Raw weights    0.708  

 

Fleet =  fshk  

                  3 

Survivors   5781.00  

Raw weights    0.25  

 

Fleet =  UK(E&W) - BTS- Q3  

                    3        2         1  

Survivors   11595.000 14939.00 19060.000  

Raw weights     5.417     3.78     0.711  

 

Fleet =  UK(E&W) - CBT- new  

                  3 

Survivors   6874.00  

Raw weights    3.64  

 

     Fleet             Est.Suvivors Int. s.e. Ext. s.e.  Var Ratio N   Scaled Wgts Estimated F  

[1,] "BE - CBT- CPUE"     "11049"      "0.357"   "Inf"     "Inf"     "1" "0.231"     "0.122"     

[2,] "FR - COTB"         "5940"       "0.328"   "Inf"     "Inf"     "1" "0.274"     "0.217"     

[3,] "FR - YFS"          "4038"        "1.037"   "Inf"     "Inf"     "1" "0.024"     "0.304"     

[4,] "fshk"            "5781"       "1.858"   "Inf"     "Inf"     "1" "0.009"     "0.222"     

[5,] "UK(E&W) - BTS- Q3"  "13236"      "0.289"   "0.111"   "0.384"   "3" "0.338"     "0.103"     

[6, ] "UK(E&W) - CBT- new" "6874"       "0.487"   "Inf"     "Inf"     "1" "0.124"     "0.19"      

 

 Weighted prediction:  

     Suvivors Int.s.e. Ext.s.e. Var.Ratio F       

[1,] "9068"   ""       ""       ""        "0.147"  

 

Age =  4 .  Catchability constand w.r.t.  time and dependant on age  

 Year class =  2014  
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Fleet =  BE - CBT- CPUE  

                    4         3  

Survivors   14207.000 15086.000  

Raw weights     9.623     6.102  

 

Fleet =  FR - COTB  

                   4        3  

Survivors   8330.000 9131.000  

Raw weights    3.381    7.218  

 

Fleet =  FR - YFS  

                   1 

Survivors   7585.000  

Raw weights    0.665  

 

Fleet =  fshk  

                  4 

Survivors   7266.00  

Raw weights    0.25  

 

Fleet =  UK(E&W) - BTS- Q3  

                    4         3         2         1 

Survivors   26713.000 22514.000 26714.000 39497.000  

Raw weights     6.227     4.878     3.452     0.667  

 

Fleet =  UK(E&W) - CBT- new  

                    4        3  

Survivors   13856.000 9781.000  

Raw weights     4.572    3.279  

 

     Fleet             Est .Suvivors Int. s.e. Ext. s.e. Var Ratio N   Scaled Wgts Estimated F  

[1,] "BE - CBT- CPUE"     "14542"      "0.23"    "0.029"   "0.126"   "2" "0.313"     "0.147"     

[2,] "FR - COTB"         "8867"       "0.276"   "0.043"   "0.156"   "2" "0.211"     "0.231"     

[3,] "FR - YFS"          "7585"       "1.037"   "Inf"     "Inf"     "1" "0.013"     "0.266"     

[4,] "fshk"            "7266"       "1.861"   "Inf"     "Inf"     "1" "0.005"     "0.276"     

[5,] "UK(E&W) - BTS- Q3"  "25726"      "0.229"   "0.07"    "0.306"   "4 " "0.303"     "0.086"     

[6,] "UK(E&W) - CBT- new" "11980"      "0.325"   "0.172"   "0.529"   "2" "0.156"     "0.176"     

 

Weighted prediction:  

     Suvivors Int.s.e. Ext.s.e. Var.Ratio F       

[1,] "14927"  ""       ""       ""        "0.144"  

 

Age =  5  .  Catchability constand w.r.t. time and dependant on age  

 Year class =  2013  

 

Fleet =  BE - CBT- CPUE  

                   5        4       3  

Survivors   5466.000 7760.000 5922.00  

Raw weights    9.636    7.892    4.53  

 

Fleet =  FR - COTB  

                   5        4        3  

Survivors   4387.000 5385.000 7289.000  
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Raw weights    7.084    2.773    5.359  

 

Fleet =  FR - YFS  

                  1 

Survivors   2018.00  

Raw weights    0.43  

 

Fleet =  fshk  

                  5 

Survivors   3215.00  

Raw weights    0.25  

 

Fleet =  UK(E&W) - BTS- Q3  

                   5        4         3         2         1  

Survivors   5486.000 5311.000 11055.000 11131.000 23780.000  

Raw weights    4.149    5.107     3.622     2.314     0.432  

 

Fleet =  UK(E&W) - CBT- new  

                   5       4        3  

Survivors   3678.000 4399.00 8207.000  

Raw weights    4.995    3.75    2.434  

 

     Fleet             Est.Suvivors Int. s.e. Ext. s.e. Var Ratio N   Scaled Wgts Estimated F  

[1,] "BE - CBT- CPUE"     "6299"       "0.185"   "0.112"   "0.605"   "3" " 0.341"     "0.135"     

[2,] "FR - COTB"         "5445"       "0.22"    "0.161"   "0.732"   "3" "0.235"     "0.154"     

[3,] "FR - YFS"          "2018"       "1.037"   "Inf"     "Inf"     "1" "0.007"     "0.372"     

[4,] "fshk"            "3215"       "1.863"   "Inf"     "Inf"     "1" "0.004"     "0.249"     

[5,] "UK(E&W) - BTS- Q3"  "7384"       "0.209"   "0.2"     "0.957"   "5" "0.241"     "0.116"     

[6,] "UK(E&W) - CBT- new" "4652"       "0.259"   "0.219"   "0.846"   "3" "0.173"     "0.179"     

 

Weighted predictio n:  

    Suvivors Int.s.e. Ext.s.e. Var.Ratio F       

[1,] "5942"   ""       ""       ""        "0.142"  

 

Age =  6 .  Catchability constand w.r.t. time and dependant on age  

 Year class =  2012  

 

Fleet =  BE - CBT- CPUE  

                   6        5       4        3 

Survivors   4487.000 3809.000 3250.00 4461.000  

Raw weights    8.609    7.935    6.59    3.762  

 

Fleet =  FR - COTB  

                   6        5        4       3  

Survivors   3124.000 3471.000 3582.000 2857.00  

Raw weights    3.795    5.833    2.315    4.45  

 

Fleet =  FR - YFS  

                   1 

Survivors   2064.000  

Raw weights    0.382  

 

Fleet =  fshk  
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                  6 

Survivors   2518.00  

Raw weights    0.25  

 

Fleet =  UK(E&W) - BTS- Q3  

                   6        5        4        3        2       1  

Sur vivors   6778.000 5136.000 4707.000 4507.000 6485.000 531.000  

Raw weights    4.796    3.417    4.264    3.007    1.988   0.383  

 

Fleet =  UK(E&W) - CBT- new  

                   6        5        4        3  

Survivors   2670.000 3449.000 4957.000 4201.000  

Raw weights    4.612    4.113    3.131    2.021  

 

     Fleet             Est.Suvivors Int. s.e. Ext. s.e. Var Ratio N   Scaled Wgts Estimated F  

[1,] "BE - CBT- CPUE"     "3947"       "0.161"   "0.075"   "0.466"   "4" "0.356"     "0.152"     

[2,] "FR - COTB"         "3228"       "0.202"   "0.051"   "0.252"   "4" "0.217"     "0.183"     

[3,] "FR - YFS"          "2064"       "1.037"   "Inf"     "Inf"     "1" "0.005"     "0.273"     

[4,] "fshk"            "2518"       "1.853"   "Inf"     "Inf"     "1 " "0.003"     "0.229"     

[5,] "UK(E&W) - BTS- Q3"  "5182"       "0.19"    "0.168"   "0.884"   "6" "0.236"     "0.118"     

[6,] "UK(E&W) - CBT- new" "3538"       "0.225"   "0.137"   "0.609"   "4" "0.183"     "0.168"     

 

 Weighted prediction:  

     Suvivors Int. s.e. Ext.s.e. Var.Ratio F       

[1,] "3931"   ""       ""       ""        "0.152"  

 

Age =  7 .  Catchability constand w.r.t. time and dependant on age  

 Year class =  2011  

 

Fleet =  BE - CBT- CPUE  

                   7        6        5        4       3  

Surviv ors   3673.000 4392.000 3686.000 3353.000 2360.00  

Raw weights    7.934    6.889    6.112    4.699    2.39  

 

Fleet =  FR - COTB  

                   7        6        5        4        3  

Survivors   3537.000 3658.000 3890.000 3386.000 4114.000  

Raw weights    3. 019    3.037    4.493    1.651    2.828  

 

Fleet =  FR - YFS  

                   1 

Survivors   7686.000  

Raw weights    0.234  

 

Fleet =  fshk  

                  7 

Survivors   1946.00  

Raw weights    0.25  

 

Fleet =  UK(E&W) - BTS- Q3  

                   6        5       4        3        2       1  

Survivors   3628.000 5456.000 2310.00 5707.000 2002.000 714.000  

Raw weights    3.838    2.632    3.04    1.911    1.214   0.235  
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Fleet =  UK(E&W) - CBT- new  

                   7        6        5        4        3  

Survivors   1 324.000 1609.000 2026.000 2014.000 1874.000  

Raw weights    6.744    3.691    3.168    2.232    1.284  

 

     Fleet             Est.Suvivors Int. s.e. Ext. s.e. Var Ratio N   Scaled Wgts Estimated F  

[1,] "BE - CBT- CPUE"     "3643"       "0.149"   "0.08"    "0.5 37"   "5" "0.381"     "0.139"     

[2,] "FR - COTB"         "3752"       "0.196"   "0.032"   "0.163"   "5" "0.204"     "0.136"     

[3,] "FR - YFS"          "7686"       "1.037"   "Inf"     "Inf"     "1" "0.003"     "0.069"     

[4,] "fshk"            "1946"       "1.84"    "Inf"     "Inf"     "1" "0.003"     "0.247"     

[5,] "UK(E&W) - BTS- Q3"  "3480"       "0.195"   "0.196"   "1.005"   "6" "0.175"     "0.146"     

[6,] "UK(E&W) - CBT- new" "1619"       "0.197"   "0.091"   "0.462"   "5" "0.233"     "0.29"      

 

Weighte d prediction:  

     Suvivors Int.s.e. Ext.s.e. Var.Ratio F       

[1,] "3011"   ""       ""       ""        "0.166"  

 

Age =  8 .  Catchability constand w.r.t. time and dependant on age  

 Year class =  2010  

 

Fleet =  BE - CBT- CPUE  

                   8       7        6        5        4       3  

Survivors   3242.000 4533.00 4012.000 4020.000 2730.000 1331.00  

Raw weights    6.691    7.15    6.211    5.051    3.293    1.81  

 

Fleet =  FR - COTB  

                   8       7        6        5        4        3  

Survivors   3602.000 3761.00 4142.000 5126.000 7315.000 5652.000  

Raw weights    1.587    2.72    2.738    3.713    1.157    2.141  

 

Fleet =  FR - YFS  

                   1 

Survivors   5045.000  

Raw weights    0.187  

 

Fleet =  fshk  

                  8 

Survivors   1832.00  

Raw weights    0.25  

 

Fleet =  UK(E&W) - BTS- Q3  

                  6        5        4        3       2        1  

Survivors   5879.00 6128.000 8448.000 4542.000 1521.00 3999.000  

Raw weights    3.46    2.175    2.131    1.447    0 .96    0.187  

 

Fleet =  UK(E&W) - CBT- new  

                   8        7        6        5        4        3  

Survivors   3183.000 4937.000 5012.000 5314.000 4296.000 1798.000  

Raw weights    4.849    6.078    3.328    2.618    1.565    0.973  

 

     Fleet             Est.Suvivors Int. s.e. Ext. s.e. Var Ratio N   Scaled Wgts Estimated F  

[1,] "BE - CBT- CPUE"     "3536"       "0.144"   "0.132"   "0.917"   "6" "0.406"     "0.152"     
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[2,] "FR - COTB"         "4652"       "0.197"   "0.094"   "0.477"   "6 " "0.189"     "0.118"     

[3,] "FR - YFS"          "5045"       "1.037"   "Inf"     "Inf"     "1" "0.003"     "0.109"     

[4,] "fshk"            "1832"       "1.873"   "Inf"     "Inf"     "1" "0.003"     "0.275"     

[5,] "UK(E&W) - BTS- Q3"  "5400"       "0.201 "   "0.201"   "1"       "6" "0.139"     "0.102"     

[6,] "UK(E&W) - CBT- new" "4211"       "0.185"   "0.124"   "0.67"    "6" "0.261"     "0.129"     

 

Weighted prediction:  

     Suvivors Int.s.e. Ext.s.e. Var.Ratio F       

[1,] "4129"   ""       ""       ""        "0.132"  

 

Age =  9 .  Catchability constand w.r.t. time and dependant on age  

 Year class =  2009  

 

Fleet =  BE - CBT- CPUE  

                   8       7        6        5        4        3  

Survivors   6425.000 4740.00 5949.000 4135.000 3132.000 4671.000  

Raw weights    6.147    6.54    5.505    4.615    3.419    1.828  

 

Fleet =  FR - COTB  

                   8        7        6        5        4        3  

Survivors   3475.000 3204.000 4029.000 5784.000 5385.000 8133.000  

Raw weights    1.458    2.488    2.427    3.393    1.201    2.162  

 

Fleet =  FR - YFS  

                   1 

Survivors   1352.000  

Raw weights    0.175  

 

Fleet =  fshk  

                  9 

Survivors   1551.00  

Raw weights    0.25  

 

Fleet =  UK(E&W) - BTS- Q3  

                   6        5        4        3        2        1  

Survivors   3312.000 5610.000 5976.000 2101.000 3999.000 4163.000  

Raw weights    3.067    1.987    2.213    1.461    0.914    0.176  

 

Fleet =  UK(E&W) - CBT- new  

                   8        7       6        5        4        3  

Survivors   46 03.000 4698.000 5258.00 4074.000 4474.000 4466.000  

Raw weights    4.455    5.559    2.95    2.392    1.624    0.982  

 

     Fleet             Est.Suvivors Int. s.e. Ext. s.e. Var Ratio N   Scaled Wgts Estimated F  

[1,] "BE - CBT- CPUE"     "4920"       "0.142"   "0.103"   "0.725"   "6" "0.404"     "0.081"     

[2,] "FR - COTB"         "4803"       "0.195"   "0.144"   "0.738"   "6" "0.189"     "0.082"     

[3,] "FR - YFS"          "1352"       "1.037"   "Inf"     "Inf"     "1" "0.003"     "0.266"     

[4,] "fshk"            "1551"       "1.917"   "Inf"     "Inf"     "1" "0.004"     "0.236"     

[5,] "UK(E&W) - BTS- Q3"  "4020"       "0.197"   "0.163"   "0.827"   "6" "0.141"     "0.098"     

[6,] "UK(E&W) - CBT- new" "4639"       "0.183"   "0.032"   "0.175"   "6" "0.259"     "0.085"     

 

 Weighted prediction:  

     Suvivors Int.s.e. Ext.s.e. Var.Ratio F       
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[1,] "4653"   ""       ""       ""        "0.085"  

 

Age =  10 .  Catchability constand w. r.t. time and dependant on age  

 Year class =  2008  

 

Fleet =  BE - CBT- CPUE  

                   8        7        6        5        4        3  

Survivors   3238.000 3858.000 2243.000 2153.000 2377.000 1979.000  

Raw weights    4.697    4.517    3.751    3.247    2.276    1.171  

 

Fleet =  FR - COTB  

                   8        7        6        5      4        3  

Survivors   1860.000 2045.000 2429.000 2181.000 4613.0 2442.000  

Raw weights    1.114    1.719    1.653    2.387    0.8    1.385  

 

Fleet =  FR - YFS  

                    1 

Survivors   20651.000  

Raw weights     0.104  

 

Fleet =  fshk  

                 10 

Survivors   2199.00  

Raw weights    0.25  

 

Fleet =  UK(E&W) - BTS- Q3  

                   6        5        4        3        2        1  

Survivors   2702.000 2222.000 1353.000 2442.000 2458.000 7069.000  

Raw weights    2.089    1.398    1.473    0.936    0.564    0.104  

 

Fleet =  UK(E&W) - CBT- new  

                   8       7      6       5       4        3  

Survivors   1236.000 780.000 610.00 942.000 746.000 1083.000  

Raw weights    3.404   3.839   2.01   1.683   1.081    0.629  

 

     Fleet             Est.Suvivors Int. s.e. Ext. s.e. Var Ratio N   Scaled Wgts Estimated F  

[1,] "BE - CBT- CPUE"     "2753"       "0.144"   "0.109"   "0.757"   "6" "0.407"     "0.11"      

[2,] "FR - COTB"         "2342"       "0.198"   "0.102"   "0.515"   "6" "0.188"     "0.128"     

[3,] "FR - YFS"          "20651"      "1.037"   "Inf"     "Inf"     "1" "0.002"     "0.015"     

[4,] "fshk"            "2199"       "1.852"   "Inf"     "Inf"     "1" "0.005"     "0.136"     

[5,] "UK(E&W) - BTS- Q3"  "2203"       "0.199"   "0.135"   "0.678"   "6" "0.136"     "0.136"     

[6,] "UK(E&W) - CBT- new" "882"        "0.186"   "0.111"   "0.597"   "6" "0.262"     "0.309"     

 

 Weighted prediction:  

     Suvivors Int.s.e. Ext.s. e. Var.Ratio F       

[1,] "1929"   ""       ""       ""        "0.153"  
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Table 18.13: Sole 27.7.d - XSA summary 

Year 

Recruitment SSB Landings Discards F 

Age 1    Ages 3ς7 

thousands tonnes tonnes tonnes Yearς1 

1982 15248 10766 3190 183 0.29 

1983 28446 13496 3458 100 0.31 

1984 25146 14318 3575 131 0.37 

1985 14134 16547 3837 219 0.24 

1986 28716 16729 3932 139 0.26 

1987 12260 16942 4791 179 0.43 

1988 30665 17048 3853 188 0.34 

1989 18852 19988 3805 171 0.51 

1990 53750 16962 3647 300 0.35 

1991 40044 15901 4351 317 0.45 

1992 39988 19074 4072 251 0.35 

1993 18525 18036 4299 247 0.29 

1994 31843 15271 4383 123 0.31 

1995 24092 15237 4420 249 0.35 

1996 22190 16261 4797 166 0.41 

1997 33687 16002 4764 143 0.50 

1998 21170 13209 3363 120 0.37 

1999 31109 14543 4135 227 0.41 

2000 42905 14453 3476 180 0.32 

2001 38902 14147 4025 280 0.31 

2002 56244 14373 4733 390 0.30 

2003 25507 21617 6977 473 0.47 

2004 21726 16470 6283 308 0.45 

2005 42350 16949 5056 319 0.35 

2006 46040 15563 5040 229 0.34 

2007 23280 13684 5588 379 0.48 

2008 27205 16420 5256 256 0.43 

2009 47041 15039 5251 360 0.44 

2010 60780 13063 4269 438 0.38 

2011 45802 16031 4225 477 0.32 

2012 24117 16975 4131 533 0.32 

2013 17456 20534 4372 466 0.29 

2014 21196 19172 4655 528 0.31 

2015 31164 15663 3443 294 0.25 

2016 16088 14947 2538 344 0.19 

2017 47967 15810 2228 200 0.17 

2018 17041 19901 2314 311 0.15 
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Table 18.14: Sole 27.7.d - XSA summary in relative terms. Recruitment, SSB and F are relative to the mean of the time-
series.  

Year 
Recruitment SSB Landings Discards F 

Age 1  tonnes tonnes Ages 3ς7 

1982 0.49 0.67 3190 183 0.84 

1983 0.92 0.84 3458 100 0.90 

1984 0.81 0.89 3575 131 1.06 

1985 0.46 1.03 3837 219 0.70 

1986 0.93 1.04 3932 139 0.76 

1987 0.40 1.05 4791 179 1.24 

1988 0.99 1.06 3853 188 0.98 

1989 0.61 1.24 3805 171 1.47 

1990 1.74 1.05 3647 300 1.02 

1991 1.30 0.99 4351 317 1.29 

1992 1.29 1.18 4072 251 1.00 

1993 0.60 1.12 4299 247 0.83 

1994 1.03 0.95 4383 123 0.91 

1995 0.78 0.94 4420 249 1.01 

1996 0.72 1.01 4797 166 1.18 

1997 1.09 0.99 4764 143 1.43 

1998 0.69 0.82 3363 120 1.08 

1999 1.01 0.90 4135 227 1.17 

2000 1.39 0.90 3476 180 0.93 

2001 1.26 0.88 4025 280 0.88 

2002 1.82 0.89 4733 390 0.86 

2003 0.83 1.34 6977 473 1.35 

2004 0.70 1.02 6283 308 1.29 

2005 1.37 1.05 5056 319 1.02 

2006 1.49 0.96 5040 229 0.98 

2007 0.75 0.85 5588 379 1.38 

2008 0.88 1.02 5256 256 1.25 

2009 1.52 0.93 5251 360 1.27 

2010 1.97 0.81 4269 438 1.10 

2011 1.48 0.99 4225 477 0.93 

2012 0.78 1.05 4131 533 0.93 

2013 0.57 1.27 4372 466 0.85 

2014 0.69 1.19 4655 528 0.89 

2015 1.01 0.97 3443 294 0.73 

2016 0.52 0.93 2538 344 0.56 

2017 1.55 0.98 2228 200 0.48 

2018 0.55 1.23 2314 311 0.43 
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Figure 18.1: Sole 27.7.d - Official landings (tonnes) for sole in Division 27.7.d by country over the period 1974ς2018, as 
officially reported (Rec 12) (stacked barplot; other represents landings from UK Scotland or The Netherlands); green line 
represents the official TAC (landings; Note that from 2016 onwards the TAC represents catch).  

 

 

Figure 18.2: Sole 27.7.d - Relative contribution to the official landings of sole in Division 27.7.d for the main countries 
involved over the period 1974ς2018. 
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Figure 18.3: Sole 27.7.d - Uptake of the national quota and the total TAC of sole in 27.7.d in 2018. 

 

 

Figure 18.4: Sole 27.7.d - Historic overview (1974ς2018) of the official landings, TAC and ICES estimates (InterCatch; in-
cluding actual discards from 2004 onwards and extrapolated to years prior to 2004); Note that the TAC value represents 
catch from 2016 onwards. 
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Figure 18.5: Sole 27.7.d - Overview of the proportion of 2018 landings of sole in Division 27.7.d for which samples (age) 
have been provided in InterCatch by country. 

 

 

Figure 18.6: Sole 27.7.d - Overview of the proportion of 2018 landings of sole in Division 27.7.d for which samples have 
been provided in InterCatch by fleet and country. 
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Figure 18.7: Sole 27.7.d - Overview of the 2018 landings with and without discards by fleet and country. 

 

 

Figure 18.8: Sole 27.7.d - Discard weights-at-age (ages 1ς5 are shown). 
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Figure 18.9: Sole 27.7.d - Landings weights-at-age (ages 1ς8 are shown). 
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Figure 18.10: Sole 27.7.d - Proportion discarded (discard numbers/catch numbers) (data before 2004 are estimated based 
on an average ratio from 2004ς2008 (indicated by dotted lines)) at age. 

 

 

Figure 18.11: Sole 27.7.d - Stock weights (kg) at age (Q2) with indication of year classes (grey lines). 
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Figure 18.12: Sole 27.7.d - Standardized tuning indices at age.  

 


























