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A. General 

A.1. Stock definition 

The management area for this stock is strictly that for ICES Division 7.d called the 
eastern Channel, although the TAC area includes the smaller component of 7.e (western 
Channel).  

Major spawning centres were found in the eastern English Channel, the Southern Bight, 
the central North Sea and the German Bight. Other less important local spawning 
centres were found in the western English Channel and off the UK coast from 
Flamborough Head northwards to Moray Firth (Houghton and Harding, 1976< 
Harding and Nichols, 1987 in ICES, 2003). The regions of plaice spawning are generally 
confined within the 50-meter depth contour (Harding et al., 1978, in ICES, 2003).  

The stocks of plaice in the Channel and North Sea are known to mix greatly (Figure 1), 
especially during the spawning season (January-February). At this time many western 
Channel and North Sea plaice may be found in the eastern Channel. The comparable 
lack of spawning habitat in the western Channel alone suggests that this migration from 
7.e to 7.d during the first quarter may be of considerable importance. 
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Figure 1 : Locations of recaptures (red circles) after 6 or more months at liberty for tagged plaice 
released (blue crosses) in the English Channel: bottom left, released in the eastern (7.d) 
Channel and bottom right, released in western (7.e) Channel. 

From tagging experiments, it was possible to derive estimates of the proportion of fish 
in quarter 1 in 7.d that would return, if not caught by the fishery, to 7.e and 4 (Table 1). 
In summary, 14% of males and 9% of females would migrate to 7.e, while 52% of males 
and 58% of females would migrate to 4. To the nearest 5%, this suggests that 10 to 15% 
of the catch in Q1 in 7.d should be allocated to 7.e, while between 50 and 60% of the 
catch in Q1 in 7.d should be allocated to 4. These estimates are in agreement with 
previous analyses (based on the same data) reported by Pawson (1995), which suggest 
that 20% of the plaice spawning in 7.e and 7.d spend the summer in 7.e, while 56% 
migrate to the North Sea. Given the assumptions involved in these calculations and the 
relatively small numbers of adult tags returned, the estimates of movement rates are 
subject to great variability. The limitations of the data do not permit an estimate of 
annual movement probabilities. Recent studies based on data storage tags suggest that 
the retention rate of spawning plaice tagged in the eastern English Channel is 28%, 
while 62% of spawning fish tagged were recaptured in the North Sea (Kell et al., 2004). 
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Table 1 : Summary of estimated movement probabilities for plaice (≥ 270mm) recaptured after 6 or more 
months at liberty, for data collected between 1960 and 2006. 

A.2. Fishery 

Plaice is mainly caught in two offshore fisheries, i.e. the beam trawl sole fishery and the 
mixed demersal fishery using otter trawls.  

In the first one, the Belgian beam trawlers used to fish mainly in the 1st (targeting 
spawning concentrations in the central Eastern Channel) and 4th quarter and their area 
of activity covers almost the whole of 7.d south of the 6 miles contour off the English 
coast. In the last years however, due to high sole abundance in the Celtic Sea, this fleet 
changed its fishing pattern, spending less time in the Eastern Channel in the first 
quarter, resulting in a lesser importance of that quarter in the total catches.  

The second offshore fleet is mainly large otter trawlers from Boulogne, Dieppe and 
Fecamp. The target species of these vessels are cod, whiting, plaice, gurnards and 
cuttlefish and the fleet operates throughout 7.d.  

There is also a directed fishery during parts of the year by inshore trawlers and netters 
on the English and French coasts. The inshore trawlers and netters are mainly vessels 
<12 m operating on a daily basis within 12 miles of the coast. There are a large number 
of these vessels (in excess of 400) operating from small ports along the French and 
English coast. These vessels target sole, plaice, cod and cuttlefish. 

The otter trawl mixed demersal fishery and the inshore fishery are active when plaice 
is spread over the whole area and 4.c.  

The minimum landing size for plaice is 27 cm. Minimum mesh sizes for demersal gears 
permitted to catch plaice are 80 mm for beam trawling and 100 mm for otter trawlers. 
Fixed nets are required to use 100 mm mesh since 2002 although an exemption to permit 
90 mm has been in force since that time. 

   WEIGHTED BY INTN CATCH AND SSB
  pr(recap) after 6 or more months at liberty

DIV Sex Release Recapture N 7A 7E 7D 4
VIIe B 564 0.001 0.90 0.06 0.04

M 2 0 0.74 0.26 0
F 3 0 0.60 0.40 0
M 180 0 0.91 0.05 0.03
F 224 0.001 0.93 0.03 0.04
M 17 0 0.66 0.11 0.23
F 8 0 0.67 0.24 0.09
M 68 0 0.83 0.12 0.05
F 62 0 0.88 0.07 0.06

VIId B 990 0.00 0.10 0.54 0.36
M 31 0 0.04 0.73 0.22
F 86 0 0.08 0.58 0.34
M 144 0 0.10 0.76 0.14
F 180 0 0.09 0.79 0.12
M 144 0 0.14 0.35 0.52
F 305 0 0.09 0.33 0.58
M 31 0 0.20 0.57 0.23
F 63 0 0.11 0.72 0.17

IVc B 812 0 0.01 0.06 0.93
M 54 0 0 0.03 0.97
F 17 0 0 0.28 0.72
M 172 0 0.01 0.06 0.92
F 235 0 0.01 0.04 0.95
M 102 0 0 0 1
F 38 0 0 0 1
M 54 0 0.02 0.05 0.93
F 71 0 0.01 0.18 0.80

Release Information  period

ALL

Jan-Mar

Apr_Dec

Jan-Mar Apr_Dec

Apr_Dec Jan-Mar

ALL

Jan-Mar

Apr_Dec

Jan-Mar Apr_Dec

Apr_Dec Jan-Mar

ALL

Jan-Mar

Apr_Dec

Jan-Mar Apr_Dec

Apr_Dec Jan-Mar
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There is widespread discarding of plaice, especially from beam trawlers. The 25 and 
50% retention lengths for plaice in an 80 mm beam trawl are 16.4 cm and 17.6 cm 
respectively, which are substantially below the MLS. Routine data on discarding is now 
available, and show plaice discards ratio between 20 and 60% depending on the métier. 
Discard survival from small otter trawlers can be in excess of 50% (Millner et al., 1993). 
In comparison discard survival from large beam trawlers has been found to be between 
less than 20% after a 2 h haul and up to 40% for a one-hour tow (van Beek et al., 1989). 

A.3. Ecosystem aspects 

Biology: Adult plaice feed essentially on annelid polychaetes, bivalve molluscs, 
coelenterates, crustaceans, echinoderms, and small fish. In the English Channel, 
spawning occurs from December to March between 20 and 40 m depth. At the 
beginning, pelagic eggs float at the surface and then progressively sink into deeper 
waters during development. Hatching occurs 20 (5–6 °C) to 30 (2–2.5 °C) days after 
fertilization. Larvae spend about 40 days in the plankton before migrating to the bottom 
and moving to coastal waters when metamorphosing (10–17 mm). The fry undergo 
relatively fast growth during the first year (Carpentier et al., 2005). 

Environment: This bentho-demersal species prefers living on sand but also gravel or 
mud bottoms, from the coast to 200 m depth. The species is found from marine to 
brackish waters in temperate climate (Carpentier et al., 2005). 

Geographical distribution: Northeast Atlantic, from northern Norway and Greenland to 
Morocco, including the White Sea; Mediterranean and Black Seas (Carpentier et al., 
2005). 

Vaz et al. (2007) used a multivariate and spatial analyses to identify and locate fish, 
cephalopod, and macrocrustacean species assemblages in the eastern English Channel 
from 1988 to 2004. Four sub-communities with varying diversity levels were identified 
in relation to depth, salinity, temperature, seabed shear stress, sediment type, and 
benthic community nature (Vaz et al, 2004). One Group was a coastal heterogeneous 
community represented by pouting, poor cod, and sole and was classified as 
preferential for many flatfish and gadoids. It displayed the greatest diversity and was 
characterized by heterogeneous sediment type (from muds to coarse sands) and various 
associated benthic community types, as well as by coastal hydrology and bathymetry. 
It was mostly near the coast, close to large river estuaries, and in areas subject to big 
salinity and temperature variations. Possibly resulting from this potentially 
heterogeneous environment (both in space and in time), this sub-community type was 
the most diverse. 

Community evolution over time: (From Vaz et al., 2007). The community relationship with 
its environment was remarkably stable over the 17 years of observation. However, 
community structure changed significantly over time without any detectable trend, as 
did temperature and salinity. The community is so strongly structured by its 
environment that it may reflect interannual climate variations, although no patterns 
could be distinguished over the study period. The absence of any trend in the structure 
of the eastern English Channel fish community suggests that fishing pressure and 
selectivity have not altered greatly over the study period at least. However, the period 
considered here (1988–2004) may be insufficient to detect such a trend. 

More details on biology, habitat and distribution of plaice in 7.d from the Interreg 3a 
project CHARM II, may be found in Annex 1. 
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B. Data 

B.1. Commercial catch 

The landings are taken by three countries Belgium (22% of combined TAC), France 
(14.9%), and England (8%). Quarterly catch numbers and weights were available for a 
range of years depending on country; the availability is presented in the text table 
below. Levels of sampling prior to 1985 were poor and these data are considered to be 
less reliable. In 2001 international landings covered by market sampling schemes 
represented the majority of the total landings. 

Belgian commercial landings and effort information by quarter, area and gear are 
derived from logbooks. Sampling for age and length occurs for the beam trawl fleet 
(main fleet operating in Belgium). Quarterly sampling of landings takes place at the 
auctions of Zeebrugge and Oostende (main fishing ports in Belgium). Length is 
measured to the cm below. Samples are raised per market category to the catches of 
both harbours. Quarterly otolith samples are taken throughout the length range of the 
landings (sexes separated). These are aged and combined to the quarterly level. The 
ALK is used to obtain the quarterly age distribution from the length distribution. From 
2003, an on-board sampling program is routinely carried out following the provision of 
the EU Regulation 1639/2001. 

French commercial landings in tonnes by quarter, area and gear are derived from 
logbooks for boats over 10 m and from sales declaration forms for vessels under 10 m. 
These self-declared production data are then linked to the auction sales in order to have 
a complete and precise trip description. The length measurements were done by market 
commercial categories and by quarter into the principal auctions of Grandcamp, Port-
en-Bessin, Dieppe and Boulogne until 2008. From 2009, concurrent sampling by métier 
was initiated following the provisions of EU Regulation 95/2008. Otoliths samples are 
taken by quarter throughout the length range of the landed catch for quarters 1 to 3 and 
from the October GFS survey in quarter 4. These are aged and combined to the quarterly 
level and the age-length key thus obtained is used to transform the quarterly length 
compositions. The lengths not sampled during one quarter are derived from the same 
year in the nearest available quarter. Weight, sex and maturity-at-length and at-age are 
obtained from the fish sampled for the age-length keys. The collection of discard data 
began in 2003 within the EU Regulation 1639/2001. This first year of collection was 
incomplete in terms of time coverage, therefore the use of these data should be 
considered only from 2005.  

English commercial landings in tonnes by quarter, area and gear are derived from the 
sales notes statistics for vessels under 12 m that do not complete logbooks.  For those 
over 12 m (or >10 m fishing away for more than 24 h), data is taken from the EC 
logbooks. Effort and gear information for the vessels <10 m is not routinely collected 
and is obtained by interview and by census. No information is collected on discarding 
from vessels <10 m. Discarding from vessels >10m has been obtained since 2002 under 
the EU Data Collection Regulation. The gear group used for length measurements are 
beam trawl, otter trawl and net. Separate-sex length measurements are taken from each 
of the gear groupings by trip. Trip length samples are combined and raised to monthly 
totals by port and gear group. Months and ports are then combined to give quarterly 
total length compositions by gear group; unsampled port landings are added in at this 
stage. Quarterly length compositions are added to give annual totals by gear. These are 
for reference only, as ALK conversion takes place at the quarterly level. Otoliths 
samples are taken by 2 cm length groups separately for each sex throughout the length 
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range of the landed catch. These are aged and combined to the quarterly level, and 
include all ports, gears and months. The quarterly sex-separate age-length keys are used 
to transform quarterly length compositions by gear group to quarterly age 
compositions.  

A minimum of 24 length samples are collected per gear category per quarter. Age 
samples are collected by sexes separately and the target is 300 otoliths per sex per 
quarter. If this is not reached, the 1st and 2nd or 3rd and 4th quarters are combined.   

The text table below shows which country supplies which kind of data: 

COUNTRY NUMBERS WEIGHTS-AT-AGE 

Belgium 1981–present 1986–present 

France 1989– present 1989–present 

UK 1980– present 1989–present 

Data are uploaded in InterCatch and include quarterly numbers-at-age, weight-at-age, 
length-at-age and total landings. The files are aggregated by the stock coordinator to 
produce a FLR stock object. SOP corrections are applied to the data. 

B.2. Biological sampling 

Natural mortality:  Estimated with Peterson and Wroblewski’s estimator, based on 
weight (Peterson and Wroblewski, 1984) 

AGE 1 2 3 4 5 6 7 

M 0.3531 0.3132 0.292 0.2749 0.2594 0.2474 0.2329 

Maturity ogive: assumes that 15% of age 2, 53% of age 3 and 96% of age 4 are mature 
and 100% for ages 5 and older. 

Weights-at-age: prior to 2001, stock weights were calculated from a smoothed curve of 
the catch weights interpolated to the 1st January. From 2001, second quarter catch 
weights were used as stock weights in order to be consistent with North Sea plaice. The 
database was revised back to 1990. 

Both the proportion of natural mortality before spawning (Mprop) and the proportion 
of fishing mortality before spawning (Fprop) are set to 0. 

B.3. Surveys 

A dedicated 4 m beam trawl survey for plaice and sole has been carried out by England 
using the RV Corystes since 1988 in July. The survey covers the whole of 7.d and is a 
depth stratified survey with most samples allocated to the shallower inshore stations 
where the abundance of sole is highest.  

In addition, inshore small boat surveys using 2 m beam trawls were undertaken along 
the English coast and in a restricted area of the Baie de Somme on the French coast. In 
2002, The English and French Young Fish Surveys were combined into an International 
Young Fish Survey. The dataset was revised for the period back to 1987. The two 
surveys operate with the same gear (beam trawl) during the same period (September) 
in two different nursery areas. Previous analysis (Riou et al, 2001) has shown that 
asynchronous spawning occurs for flatfish in Division 7.d. Therefore both surveys were 
combined based on weighting of the individual index with the area nursery surface 
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sampled (Cf. Annex 1). Taking into account the low, medium, and high potential area 
of recruitment, the French YFS got a weight index of 55% and the English YFS of 45%. 
The UK Young Fish Survey ceased in 2006, disrupting the ability to derive an 
International YFS. 

A third survey consists of the French otter trawl groundfish survey (FR GFS) in October. 
Prior to 2002, the abundance indices were calculated by splitting the survey area into 
five zones, calculating a separate index for each zone, and then averaging to obtain the 
final GFS index. This procedure was not thought to be entirely satisfactory, as the level 
of sampling was inconsistent across geographical strata. A new procedure was 
developed based on raising abundance indices to the level of ICES rectangles, and then 
by averaging those to calculate the final abundance index. Although there are only 
minor differences between the two indices, the revised method was used in 2002 and 
subsequently.  

B.4. Commercial CPUE 

One commercial fleet was used in tuning: the Belgian Beam Trawlers. Only trips where 
sole and/or plaice have been caught are accounted for. The effort of the Belgian Beam 
Trawlers is corrected for engine power. This tuning series is no longer used due to 
concerns on changes in fishing practices over time (including discarding practices), and 
poor performance to track cohorts. 

B.5. Other relevant data 

C. Assessment: Data and methods 

Benchmark 2015 

This stock was ‘benchmarked’ at the WKPLE 2015 (ICES, 2015a) meeting where the 
following main issues have been under review: (i) the inclusion of a discards time-series 
in the assessment and (ii) an attempt to overcome the problematic retrospective pattern. 

All on-board samples from Belgium, France and UK from 2003 to 2013 had been 
uploaded to InterCatch prior to the benchmark. An estimate of annual discards at age 
was produced for the period 2006 – 13 and the flexible Statistical Catch-at-Age model 
developed by Aarts and Poos (2009) has been tested for reconstructing discards prior to 
2006.  

In addition to the Aarts and Poos’ model, two others models were run during the 
benchmark. First the XSA model which has been used until 2014 (cf. section H.1), as 
well as a model developed using the a4a modelling framework (Jardim et al., 2015). This 
framework relies on the specification of three log-linear submodels, one each for fishing 
mortality, survey catchability and recruitment. The catchability and stock recruitment 
submodel was a year effect model with independently varying recruitment and age 
effect for catchability. The fishing mortality submodel investigated was a year and age 
effect.  

The inclusion of discards data and the testing of different combinations of tuning series 
(and age range in them) did not solve the issues associated with the use of the XSA 
method. The a4a assessment in its specification did neither improve the assessment. In 
both cases, the inclusion of discards estimated from the Aarts and Poos model in other 
models was not considered satisfactory by the benchmark panel. The results obtained 
with the Aarts and Poos model on the other hand were judged acceptable, although the 
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panel recommended further explorations of the high estimated discard volumes in the 
1990s and early 2000s. The removal of 65% of Q1 catches to account for spawning 
migrations) was maintained, but the calculation was changed such as only the mature 
age classes are affected now.  

The scenario retained for the analytical assessment has:  

- A discard time-series spanning from 2006 to 2013. Prior to 2006 the discards are 
estimated by the Aarts and Poos model; 

- The catch-at-age matrix is corrected for spawning migrations (only mature age 
classes),  

- Peterson and Wroblewski’s mortality, and two surveys: UK BTS and FR GFS.  

The Belgian Beam trawl tuning was rejected as input to this assessment.  

In summary, the Aarts and Poos model (ADMB and R) takes a design matrix for a tensor 
spline that will describe the F matrix. The dimension of that design matrix is defined by 
the parameters in the model (see table below). It assumes that the F-at-age is constant 
after a given age, which is a parameter to the model. It assumes that the q-at-age for the 
indices is a smooth function of age, using a spline smoother. The number of knots is a 
parameter to the model. Also, q-at-age is constant after a given age, which is a 
parameter to the model. It assumes that the discards fraction of the catch is a logistic 
curve, described by two parameters. This curve is constant over time. The sigma values 
in the log-likelihood are 3 parameter polynomials of the form a + b*age + c*age^2, one 
for each data source. Finally, recruitment is estimated as a single parameter per year. 

Model parameters code Values 

Age from which F is constant qplat.Fmatrix 6 

Dimension of the F matrix Fage.knots 4 

 Ftime.knots 14 

 Wtime.knots 5 

Age from which q is constant qplat.surveys 5 

Input data types and characteristics: 

TYPE NAME YEAR RANGE AGE RANGE 
VARIABLE FROM 

YEAR TO YEAR 

Caton Catch in tonnes 1980-Last year 1–7+ No 

Canum 
Catch-at-age in 
numbers  1980-Last year 1–7+ No 

Weca 
Weight-at-age in the 
commercial catch 1980-Last year 1–7+ No 

West 
Weight-at-age of the 
spawning stock at 
spawning time.  

1980-Last year 1–7+ No 

Mprop 
Proportion of natural 
mortality before 
spawning 

1980-Last year 1–7+ No 
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Fprop 
Proportion of fishing 
mortality before 
spawning 

1980-Last year 1–7+ No 

Matprop 
Proportion mature-
at-age 1980-Last year 1–7+ No 

Natmor Natural mortality 1980-Last year 1–7+ No 

Tuning data: 

TYPE NAME YEAR RANGE AGE RANGE 

Tuning fleet 1 UK BeamTrawl Excluded  

Tuning fleet 2 BE Beam Trawl Excluded  

Tuning fleet 3 FR Otter Trawl Excluded  

Tuning fleet 4. UK BTS 1988 – Last year 1–6 

Tuning fleet 5 FR GFS 1988 – Last year 1–6 

Tuning fleet 6 Int YFS Excluded 1 

D. Short-Term Forescast 

Short term projection were done using the ICES (2012) recommendations 

Model used: Age structured 

Software used: FLR package 

Initial stock size: Population numbers at ages 3 and older are AAP survivor estimates. 
Y being the interim year, as recruitement estimate in Y-1 is considered uncertain, 
numbers at age 1 in Y-1 and Y, are replaced by the geometric mean of the estimated 
recruitment from Y-5 to Y-2. Numbers at age 2 in Y are the survivors of age 1 in Y-1 that 
were replaced by the geometric mean. 

 

Maturity: same ogive as in the assessment is used for all years 

F and M before spawning: Set to 0 for all ages and all years 

Weight-at-age in the stock and catch: average stock and catch modelled weights over 
the preceding 3 years. 

Exploitation pattern: The F vector used will be the average F-at-age in the last 3 years, 
scaled by the Fbar (3–6) to the level of last year. 

Discarding pattern: The numbers discarded/numbers landed ratio used will be the 
average ratio in the last 3 years. 

Intermediate year assumptions: The whole TAC is assumed to be used. The proportion 
of the TAC (7.d and e) consumed in 7.d is calculated using the long-term average 
proportion of landings taken in Area 7 over the total catches (2003 – assessment year). 
Then, the proportion of the TAC consumed in 7.d relating to the 7.d plaice stock is 
calculated using the long-term average ratio “65% of Q1 landings/total 7.d landings” 
(2003 – assessment year). In 2018, a status quo option was used (F2018 = F2017) to 
account for the fact that the TAC will not be used entirely in 2018. 
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E. Medium-Term Forescast 

F. Long-Term Forecast 

G. Biological Reference Points 

In 2016, ICES requested precautionary and limit reference points for all stocks. The 
expert group proposed values, which were reviewed by RGPA and finalized in the 
ADG_NorthSea_2016. These are the reference points used in the 2016 advice. More 
information is available in the expert group report (ICES, 2016). 

The updated reference points and their technical bases are as follows.  

FRAMEWORK 
REFERENCE 

POINT 
VALUE TECHNICAL BASIS SOURCE 

MSY 
approach 

MSY 
Btrigger 

25 826 t Bpa ICES,2015b 

FMSY 

0.25 FMSY computed with EqSim, based 
on the 2015 assessment and the 
segmented regression and on 
Beverton and Holt relationships. 

ICES,2015b 

Precautionary 
approach 

Blim 18 447 t Break point of the segmented 
regression SRR. 

ICES,2015b 

Bpa 25 826 t Bpa = Blim*exp(1.645 σB); σB = 0.20 ICES,2015b 

Flim 
0.5 F that in equilibrium will maintain the 

stock above Blim with a 50% 
probability 

ICES, 2016 

Fpa 0.36 Fpa = Flim*exp(−1.645 σF); σF = 0.20 ICES, 2016 

Management 
plan 

SSBMGT 
Not 
defined.   

FMGT 
Not 
defined.   

Prior to 2016, reference points were as follows. 

Blim = 18 447 t. 

Bpa = 25 826 t. 

Stock – Plaice 7.d without Btrigger 

Reference point Value 

FMSY (median) 0.25 

FMSY lower 0.18 

FMSY upper 0.34 

New FP.05 (5% risk to Blim without Btrigger) 0.347 

FMSY upper precautionary with note of 
whether conditional 0.34 
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H. Other Issues 

H.1 Historical overview of previous assessment methods 

This stock was ‘benchmarked’ at the WKFLAT 2010 (ICES, 2010) meeting where two 
main issues have been under review, (i) inclusion of a discards time-series in the 
assessment and (ii) an attempt to overcome the problematic retrospective pattern. 
Solutions explored included making an ‘allowance’ for migration patterns between the 
two Channel plaice stocks and the southern North Sea. 

The combined assessment of the two Channel plaice stocks was examined. It was agreed 
that this would require further investigation as the inclusion of the North Sea stock 
would also need to be considered. Any combining of stocks would have a wide ranging 
impact on the assessment and any subsequent management.  

The issue of including discard estimates was based on a working document provided 
to the benchmark workshop, where all on-board samples from Belgium, France and UK 
from 2002 to 2008 were gathered in an international dataset. An estimate of annual 
discards at age was produced for the period 2004 – 2008, and the flexible Statistical 
Catch-at-Age model developed by Aarts and Poos (2009) has been tested for 
reconstructing discards prior to 2004. The model did not succeed in providing 
reasonable and robust fit. The current discard time-series was considered too short and 
too variable to support proper model fitting. Further work on the data and method used 
for estimating the 2004–008 series of discards is necessary before inclusion in the 
statistical model is considered further. 

The persistent retrospective pattern in the assessment without discards was largely 
reduced, when 65% of quarter 1 catches were removed as well as removal of younger 
ages (1, 2 and 3) from the survey UK BTS. The patterns in log q residuals, already shown 
in the previous assessment remained unchanged.  

In conclusion, the proposed final settings (detailed below) improve the retrospective 
pattern, and take into account the acknowledged mixing between neighbouring areas, 
but the model is not entirely satisfactory in terms of quality of the assessment. The 
reasons are that the model still does not account for discards, removes younger ages 
from an internally consistent survey, and does not provide solutions for the patterns in 
log catchability residuals.  

The recommendation from WKFLAT was that this assessment was useful in 
determining recent trends in F and SSB, and in providing a short-term forecast and 
advice on relative changes in F. However, WKFLAT did not recommend this as an 
analytical assessment, as it would not be useful for calculation of reference points.  

Since further work on including the discard estimates, on the relevance of the 
commercial tuning series, and sensitivity of the assessment to the 65% adjustment to 
the Q1 catch-at-age need to be examined, the information concerning the settings of the 
assessment model was only valid for WGNSSK 2010. 

Model used: XSA 

Software used: IFAP / Lowestoft VPA suite for final assessment; FLR packages and 
SURBA software for exploratory analysis 

Model Options chosen:  

1 ) Tapered time weighting not applied  
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2 ) Catchability independent of stock size for all ages 

3 ) Catchability independent of age for ages >= 7 

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

5 ) S.E. of the mean to which the estimate are shrunk = 1.0 

6 ) Minimum standard error for population estimates derived from each fleet = 
0.300 

7 ) Prior weighting not applied 

8 ) Input data types and characteristics:  

9 ) Catch data available for 1980–present year. However, there was no French age 
composition before 1986 and large catchability residuals were observed in the 
commercial data before 1986. In the final analyses only data from 1986–present 
were used in tuning. 

10 ) Removal of 65% of quarter 1 catches in tonnes, catches-at-age and weight-at-age 
for all years 
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Appendix 1 – ELEMENTS OF BIOLOGY ON PLAICE 7.d. 

Excerpts from the project InterReg 3A CHARM Phase II (Carpentier et al., 2009). 
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Figure . Plaice in 7.d. - International landings from 2002 to 2008. 
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Figure  Plaice in 7.d - International effort in days at sea from 2002 to 2008. 
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