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i Executive summary 

The main aim of the ICES WKMEGRIM benchmark was to standardize, increase transparency, 

and review the input data of the assessment for three megrim stocks; namely two Lepidorhombus 

whiffiagonis stocks in divisions 7.b–k, 8.a–b, and 8.d (meg.27.7b-k8abd) and divisions 8.c and 9.a 

(meg.27.8c9a), as well as L. boscii in divisions 8.c and 9.a (ldb.27.8c9a).  

For all three stocks, the data collection methods were reviewed, the biological data (maturity and 

length-weight relationships) were updated based on newly available data, a variety of tuning 

indices were considered, and new assessment frameworks were employed and configured.  

Scrutiny applied to historic data lead to re-assessing how discard data and catches of recruits 

were treated in the assessment, where catches of recruits reported from old monitoring 

programmes were removed and set to be estimated in the assessment model. New maturity 

ogives based on best-practice histological methods were adopted and the use of female-only 

ogives were selected. Fisheries independent surveys were available, sufficient, and often better 

(without inexplicable deviations) for all stocks. Therefore, only fisheries independent surveys 

were utilized as tuning fleets in all assessments. Recent improvements to standardizing the 

commercial tuning fleets for the southern stocks means these may remain valuable as an 

independent data source for consideration during assessment working groups. Bespoke and out-

dated mechanistic assessment model frameworks were abandoned and statistical catch-at-age 

models were adopted, using the a4a framework for all stocks. This results in more reproducible, 

transparent and easier to run assessments. 

Future research should focus on differentiating between the sexes in both megrim and four-spot 

megrim stocks (e.g. growth, maturity, fishery selectivity, habitat and spatial distribution). 

Preliminary evidence from a new Irish anglerfish and megrim survey points towards substantial 

differences between the sexes that may warrant sex-specific assessments.  
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1 Megrim west and southwest of Ireland and in the 
Bay of Biscay 

meg.27.7b-k8abd – Lepidorhombus whiffiagonis in divisions 7.b–k, 8.a–b, 
and 8.d 

1.1 Background 

Megrim in divisions 7.b–k, 8.a–b, and 8.d is assessed using a customized Bayesian statistical 

catch-at-age model implemented since 2012 to resolve the issue with the limited availability of 

data from the discarded component of the total catch and different levels of temporal aggrega-

tion across the time-series, a mix of quarterly and annual time-steps. With the resolution of this 

issue in 2016 benchmark (ICES, 2016) the complex and the length of time the model needed to 

run, WGBIE proposed that a more standardized method could be used. 

1.2 General stock information 

1.2.1 Previous assessment method 

Megrim (L. whiffiagonis) was assessed with a Bayesian catch-at-age model considered as a full 

analytical assessment since 2012.  

• It was ad-hoc implemented to solve the lack of discard data from France. 

• After the interbenchmark on megrim in 2016, discard from France where provided, so 

the problem disappeared.  

• The Bayesian final assessment run takes 10 h to run, so it is not manageable to do differ-

ent analysis.  

• Therefore, a change to a more standardized model is proposed to ease the implementa-

tion and shorten the iteration times from the previous Bayesian model and a4a model is 

proposed. 

• The a4a model is a statistical catch-at-age model with five submodels form, for initial age 

structure, recruitment, fishing mortality, catchability-at-age for abundance indices and 

observation variance of catch-at-age and abundance indices (Jardim et al., 2017). 

1.2.2 Previous assessment status 

Based on the advice sheet presented for meg.27.7b-k8abd, published 30 June 2021, ICES advised 

catches for 2022 should be no more than 22 964 tonnes and that fishing pressure on the stock is 

below FMSY and spawning-stock size is above MSY Btrigger, Bpa, and Blim. 
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Figure 1. Megrim in divisions 7.b–k, 8.a–b, and 8.d. Summary of the stock assessment. The assumed recruitment values 
for 2021 and 2022 are shaded in a lighter colour. 

1.2.3 Fisheries drivers of stock development 

Megrim in the Celtic Sea, west of Ireland, and in the Bay of Biscay are caught in a mixed fishery 

predominantly by French followed by Spanish, UK and Irish demersal vessels. In 2020, the four 

countries together have reported around 94% of the total landings (Table 1).  

Table 1. Megrim (L. whiffiagonis) in divisions 7.b–k, 8.a–b, and 8.d. Nominal landings and catches (t) by country provided 
by the Working Group. 

 

At the beginning of the time-series in 1984 the total catches were around 20 000 t. The main con-

tributor was Spain followed by France. The total catches have remained quite stable in the time-

series with a slight decreasing trend from year-to-year and important decrease in the last four 

years. TAC was set for this stock in 1987 and it has fluctuated from years where catches were 

constraint by the TAC to years that TAC was not reached. In the last two years, the imposed TAC 

is not reached. 
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Figure 2. Megrim (L. whiffiagonis) in divisions 7.b–k, 8.a–b, and 8.d. Total landings and discards in the time-series from 
year 1984 to 2020. 

1.2.4 Environmental drivers of stock development 

See Stock annex for ecosystem aspects related to megrim assessment. 

1.3 Conclusions from other expert groups relevant to this 
stock 

As described above, the assessment working group WGBIE recommended that assessment 

model for this stock be upgraded in a benchmark (ICES, 2021b), based on the ground work for 

the shift from XSA to a4a was undertaken in WKTaDSA (ICES, 2021c) 

1.4 Ambitions for benchmark process 

The main ambition is to change to a more standardized and transparent model to ease the im-

plementation by moving away from the bespoke Bayesian model to the a4a model framework. 

In addition, a revision of all the input data used for assessment including biological parameters, 

tuning fleets and maturity was planned. 

1.5 Data in support of benchmark process 

1.5.1 Discard data 

A request was made during the WKMEGRIM in 2022 data compilation concerning the discard 

raising procedure followed by each country in the data compilation process. 

A query was sent to each country’s data providers confirming whether discard raising occurs 

before submission to Intercatch or if this should be applied by the coordinator after submission. 

The outcomes of the investigation into raising of discards at national vs. stock-coordinator level 

are presented in the WD “Investigation into raising of discards at national vs. stock-coordinator 

level of megrim (Lepidorhombus whiffiagonis) in divisions 7.b–k, 8.a–b, and 8.d from most coun-

tries involved in the fishery”. 
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1.5.2 Survey data and tuning indices 

Western IBTS Q4 Porcupine Survey (Spain) – SP_Porc 
The Spanish Groundfish Survey in the Porcupine bank (SpGFS -WIBTS-Q3, G5768) covers ICES 

divisions 27.7.c-k and a small portion of 27.7.b corresponding to the Porcupine Bank and the 

adjacent area in western Irish waters from longitude 12°W to 15°W and from latitude 51°N to 

54°N, covering depths between 180 and 800 m. The survey takes place at the end of the third 

quarter (September), and the beginning of fourth quarter. 

The available survey index consists of catch numbers-at-age per 30 minutes fished for the years 

2001 onwards. 

Western IBTS Q4 EVHOE and IGFS surveys (France/Ireland) – FR_IE_IGFS 
The Irish IBTS Q4 groundfish survey (IGFS-WIBTS-Q4, G7212) covers areas 27.7bgjk. The French 

EVHOE-WIBTS-Q4 (G9527) survey covers areas 27.7j8ab. Both surveys are coordinated and 

largely standardized under WGIBTS, and both use a GOV trawl. Together the two surveys cover 

the majority of the stock area up to depths of 200–300 m. This is where most of the young fish 

occur. Older fish migrate to deeper waters and are not fully available to these surveys. 

Data for Irish and French IBTS Q4 groundfish surveys (IGFS-WIBTS-Q4, G7212 and EVHOE-

WIBTS-Q4, G9527) were obtained from DATRAS, quality checked and cleaned. The two surveys 

were combined by weighting their average catches by the area covered by each survey series 

(IGFS gets a weight of approximately 45% and EVHOE 55%). The combined survey appears to 

give a more coherent recruitment signal than the two separate surveys. 

Irish Anglerfish and Megrim Survey (Ireland) – IE_Monksurvey 
Ireland has carried out the Irish Anglerfish and Megrim survey every year in Q1 since 2016.  

The survey covers ICES areas 7bcjk and the western part of 7gh; the depth range is from around 

50 m to 1000 m. The survey covers the main distribution area of megrim in area 7 and although 

area 8abd is not covered by the survey, this area only contributes around 10% of the landings. 

Therefore, the survey can be considered to cover most of the stock distribution. 

The survey uses a relatively large mesh gear and the catchability of small megrim is relatively 

low. Because female megrim grows to a larger size than males, the catchability is expected to be 

different for the sexes. Therefore, a sex-specific index is provided as well as a combined-sex in-

dex. 

Table 2. Available fisheries independent surveys available for use as tuning fleets. 

Type Name  Year range Age 
range 

Used in the 
assessment 

Spanish Porcupine groundfish survey SPGFS-WIBST-Q3 (G5768)) 2001–present 0–10+ Yes 

Combined French and Irish survey EVHOE-IRL IBTS Q4  2003-present 0–10+ Yes 

French EVHOE groundfish survey EVHOE-WIBTS-Q4 (G9527) 1997–present 1–9 No 

Irish groundfish survey IGFS-WIBTS-Q4 (G7212) 2003–present 0–10+ No 

Irish Anglerfish and Megrim survey IAMS 2016–2021 (Q1) 2016-present 0–10+ No 
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Commercial CPUE 
WKMEGRIM (2022) rejected the use of commercial CPUE data due to concerns about changes in 

efficiency, targeting behaviour, quota restrictions, technical measures, discarding and compli-

ance. However, trends in effort, landings and LPUE or CPUE may be used by WGBIE as supple-

mentary information. 

1.5.3 Biological data 

1.5.3.1 Maturity 
In WKMEGRIM, a new histologically derived maturity ogives for assessment was presented by 

Domínguez-Petit et al. (2021). Based on precedent and that females are the main fishery and are 

the main limiting factor for reproductive output, the use of only female maturity ogive was ac-

cepted from year 2022 onwards assessments: 

Table 3. New female only maturity ogive for L. whiffiagonis, adopted for the new assessment. 

Age 0 1 2 3 4 5 6+ 

Maturity 0.00 0.00 0.02 0.36 0.94 1.00 1.00 

1.5.3.2 Length-weight relationships 
In the case of Spanish data, the following parameter values were used in the length-weight rela-

tionship (BIOSDEF, 1998):  

Table 4. Pre-existing length-weight relationship parameters for L. whiffiagonis. 

 L. whiffiagonis 

A 0.004 

B 3.17 

 
Mean weight-at-length are estimated from a fixed length–weight relationship (W(g)= 

0.004*L(cm)^3.17; BIOSDEF, 1998). 

These data were revised for WKMEGRIM and the new values for the parameters were estimated 

for use on data for the year 2021 and onwards (Landa et al., 2021). 

Table 5. Newly adopted length-weight relationship parameters for L. whiffiagonis. 

 L. whiffiagonis 

A 0.005 

B 3.10 

1.5.3.3 Natural mortality 
Natural mortality is likely to vary with age (smaller fish are more likely to suffer predation while 

mature fish may suffer from spawning mortality and older fish may also be more likely to suc-

cumb to parasites). WKMEGRIM considered that there is currently insufficient information to 

quantify age-varying (or time-varying) M. Therefore, a fixed natural mortality of 0.2 is used for 

all age groups and all years both in the assessment and the forecast. 
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1.5.4 Catch data 

Catch data time-series for this stock are available from year 1984 to 2020, where at the beginning 

of the time-series only total catch data were available and then landings and discards data were 

disagregated. 

In the catch-at-age data, there are data from year 1984 to 2020 and ages 1 to 10. Three data periods 

could be observed, the first from year 1984 to 1989 where catch data by country were available. 

The second period from 1990 to 1998 where landings data were provided by country but for the 

discard data, a total discards were estimated. And the third period from year 1999 onwards, since 

2000, where an EU framework for the collection and management of fisheries data were put in 

place, so all countries started to provide discard information by country which could be the 

reason to the increase of small ages in catch data. 

 

Figure 3. Catch numbers-at-age for L. whiffiagonis by year. Landings in grey, discards in white. 

 

Figure 4. Catch weight-at-age for L. whiffiagonis by year. Landings in grey, discards in white. 

 



ICES | WKMEGRIM   2023 | 7 
 

 

 

Figure 5. Discard proportions by age and year (x-axis and coloured lines swapped between panels). 

1.6 Stock assessment model 

1.6.1 New model configuration 

1.6.1.1 Framework 
A statistical catch-at-age stock assessment model developed as part of the Assessment For All 

(a4a) initiative of the European Commission Joint Research Centre is used1. The stock assessment 

model framework is a non-linear catch-at-age model implemented in R and FLR, and using 

ADMB that can be applied rapidly to a wide range of situations with low parameterization re-

quirements. The model structure is defined by submodels, which are the different parts that re-

quire structural assumptions. There are 5 submodels in operation: a model for F-at-age, a model 

for the initial age structure, a model for recruitment, a (list) of model(s) for abundance indices 

catchability-at-age, and a list of models for the observation variance of catch-at-age and abun-

dance indices. The submodels form use linear models.  

1.6.1.2 Model specification 
Some preliminary assessments were done to analyse different options of parameterization. These 

runs are summarized in the WD “Exploratory scenarios in a4a for northern megrim (Lepidorhom-

bus whiffiagonis) in divisions 7.b–k, 8.a–b, and 8.d using available abundance indices. The follow-

ing sections are based on the final selected model. 

The model structure is defined by submodels, which are the different parts that require structural 

assumptions. There are 5 submodels in operation:  

• model for F-at-age, 

• model for the initial age structure,  

• model for recruitment, 

• (list) of model(s) for abundance indices catchability-at-age,  

• list of models for the observation variance of catch-at-age and abundance indices. 

                                                           

1 See https://github.com/flr/FLa4a/blob/master/docs/articles/sca.pdf/ for details on the a4a framework 
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These submodels were defined as: 

  fmodel:   ~factor(replace(age, age > 7, 7)) + factor(year) 

 srmodel:   ~factor(year) 

 n1model:   ~s(age, k = 3) 

  qmodel: 

    SP_PORC:           ~I(1/(1 + exp(-age))) 

    CPUE.IRLFRsurvey:  ~I(1/(1 + exp(-age))) 

  vmodel: 

    catch:              ~s(age, k = 3) 

    SP_PORC:          ~1 

    CPUE.IRLFRsurvey:  ~1 

The F model is a separable model. The shape of the F-at-age pattern is independently estimated 

for each age except ages 7 and older, which are assumed to have the same F. This pattern in F is 

then scaled up and down in-dependently for each year. 

Stock–recruit model: Freely estimated for each year. 

Catchability models: 

For both surveys, catchability is assumed to increase asymptotically. 

N1 model (population in the first year of the time-series): default value a4aSCA 

function (independently estimated for each age). 

Vmodel (the shape of the observation variances): default value a4aSCA function: 

smooth function for the catch numbers-at-age and ‘flat’ for the in-dices 

1.6.1.3 Model settings 
Fbar is set to ages 3–6.   

After some exploratory analysis, the following changes were done to the initial input data  

Age 1 in 2011 was removed from IRLFR survey as the value was not considered credible. 

Explored the catch-at-age matrix due to doubts about age 1 data at the beginning of the historical 

series in total catches arised. The increase in age 1 from year 2000 onwards was not reasonable 

and it was considered that it was due to the bad quality of discard data at the beginning of the 

time-series. Therefore, the catch.n of 1 year-olds is set to NA for the early years (1984: 2000). 

Ages modelled and annual variability for different components are given in tabulated form be-

low.  

Table 6. Age ranges and variability settings for different model components for L. whiffiagonis. 

Type Name  Year range Age range Variable from 
year-to-year 

landings Landings in tonnes 1984–present All Yes 

discards Discards in tonnes 1984–present All Yes 

landings.n Landings-at-age in numbers  1984–present 0–10+ Yes 
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Type Name  Year range Age range Variable from 
year-to-year 

discards.n Discards-at-age in numbers 1984–present 0–10+ Yes 

catch.wt Weight-at-age in the commercial catch 1984–present 0–10+ Yes 

stock.wt Weight-at-age of the spawning stock at spawning 1984–present 0–10+ Yes 

m.spwn Proportion of natural mortality before spawning 1984–present 0 all ages No 

f.spwn Proportion of fishing mortality before spawning 1984–present 0 all ages No 

mat Proportion mature at age 1984–present All No 

M Natural mortality 1984–present 0.2 all ages No 

Index1 Spanish Porcupine Survey 2001–present 1–8 Yes 

Index1 Combined Irish/French IBTS 2003–present 1–10 Yes 

1.6.1.4 Assessment  
Below are the results of the selected final assessment model. This model was selected based on a 

thorough investigation and selection of the input data (as described above) and optional model 

settings selected to reduce model residuals (visual inspection), improve model parsimony (AIC), 

and improve model predictive capability (Mohn’s rho and retrospective analyses visual inspec-

tion). 

 

Figure 6. Catch residuals by age over years for L. whiffiagonis from commercial fleet. Bubble size is proportional to dif-
ference from average; grey below average and white above. 
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Figure 7. Catch residuals by age over years for L. whiffiagonis from the selected survey (SPGFS-WIBST-Q3 (G5768)). Bub-
ble size is proportional to difference from average; grey below average and white above. 

 

Figure 8. Catch residuals by age over years for L. whiffiagonis from the selected survey (EVHOE-IRL IBTS Q4 (G9527 and 
G7212)). Bubble size is proportional to difference from average; grey below average and white above. 
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Figure 9. Fishing mortality and catchability of tuning surveys. 

 

Figure 10. Log residuals of catch and abundance indices by age for L. whiffiagonis in divisions 7.b–k, 8.a–b, and 8.d. 
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Figure 11. Outputs of the assessment; Recruitment, SSB and F, for L. whiffiagonis in divisions 7.b–k, 8.a–b, and 8.d 

1.6.2 Validation 

1.6.2.1 Retrospective analyses 

 

Figure 12. Retrospective pattern plots over the last 6 years for L. whiffiagonis in divisions 7.b–k, 8.a–b, and 8.d. 
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Table 7. Model diagnostic statistics for L. whiffiagonis in divisions 7.b–k, 8.a–b, and 8.d. 

FIT AIC BIC Mohn´s rho F Mohn´s rho SSB Mohn´s rho R 

FINAL RUN   719.6211 1135.924 −0.0876 0.0928 0.3333 

1.6.2.2 Other concerns 
There are apparent differences in both growth/size and behaviour of the sexes in L. whiffiagonis. 

Due to a new, deeper, Irish megrim and anglerfish survey there is evidence of sexual dimor-

phism (L-W, maturity and growth) but also of differentiated habitat use, where males are more 

likely to be caught much deeper. Due to this spatial segregation, there is potential for differential 

fishing pressure on the sexes, namely higher pressure on females. During this workshop, ma-

turity ogives were updated so that the assessment only uses female ogives derived from histo-

logical sampling. Further work is warranted to investigate the appropriateness of sex-differenti-

ated assessments. Furthermore, as the new Irish anglerfish and megrim survey develops a longer 

time-series, future benchmarks should seriously consider including this survey as a tuning index 

to improve the spatial coverage and that of the male fraction of the population. 

1.7 Reference point re-calculation 

1.7.1 Data utilized 

Input data were derived from the final selected assessment model from WKMEGRIM, as pre-

sented above. 

1.7.2 Assumptions and decisions 

1.7.2.1 Stock–recruitment relationship 
The stock–recruit relationship is a type 5 (segmented regression) according to the technical 

guidelines (ICES 2021a) i.e. with no evidence that recruitment has been impaired or no apparent 

relation between stock and recruitment. 
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Figure 13. Stock–recruitment model for L. whiffiagonis in divisions 7.b–k, 8.a–b, and 8.d. Determined to be ICES "Type 5" 
with a breakpoint at Bloss. 

1.7.2.2 Blim 
Blim was set at Bloss (35 398 t), the lowest observed biomass in the time-series. 

1.7.2.3 Variation in SSB and F 
• Fcv = 0.118 (values from summary table SSBcv and FbarCV of last year) 

• SSBcv = 0.081 (values from summary table SSBcv and FbarCV of last year) 

• Bpa = Bloss with assessment error = 40 444 t 

• Fphi = 0.423 (default value WKMSYREF4) 

1.7.2.4 Autocorrelation 
FALSE. Alternate runs with and without auto-regression determined no significant impact, nor 

any detectable autocorrelation.  

1.7.3 Methods 

Model used: Eqsim 

Software used: R packages msy (version 0.1.18), FLCore (version 2.6.18) in R (version 4.1.2) and 

icesAdvice (version 2.1.1) 

Reference points were estimated after 5000 iterations in EQsim.  
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1.7.4 Results and reference points 

Table 8. Resultant estimated biological reference points for L. whiffiagonis in divisions 7.b–k, 8.a–b, and 8.d. 

 Type Value Technical basis 

MSY Approach 

 

MSY Btrigger 40 444 t Bpa, because the fishery has not been at FMSY in the 
last 10 years. 

FMSY 0.233 F giving maximum yield at equilibrium. Median Eqsim 
estimate for landings. 

FMSY range 0.140–0.414  

Precautionary Approach 

 

 

Blim 35 398 t Bloss, which is the lowest biomass observed. 

Bpa 40 444 t Blim * exp(1.645* 𝜎), where 𝜎 = 0.081 is the SSBCV of 

the year 2020. 

Flim 0.591 F with 5% probability of SSB <Blim. 

Fpa 0.430 Fp.05 (F that gives 5% probability of SSB below Blim). 

EU MANAGEMENT 
PLAN (MAP); EU (2019) 

 

MAP MSY Btrigger 40 444 t MSY Btrigger. 

MAP FMSY 0.233 FMSY. 

MAP range Flower 0.140 Consistent with ranges resulting in no more than 
5% reduction in long-term yield compared with 
MSY. 

MAP range Fupper 0.414 Consistent with ranges resulting in no more than 
5% reduction in long-term yield compared with 
MSY. 

1.8 Short-term forecasts 

1.8.1.1 Assumptions for interim year 
• Initial stock size: Taken from the a4a survivors. 

• Weight-at-age in the stock: average of the last five years. 

• Weight-at-age in the catch: average of the last five years. 

• Proportion discards-at-age in the catch: average of the last three years. 

• GM recruitment: full time-series excluding the last two years. 

• Recruitment assumptions: Recruitment in last year of assessment is not replaced with 

GM unless the estimate is highly uncertain or there appears to be a retrospective bias. 

• Exploitation pattern: If there is a decreasing trend of F in the results of the assessment 

time-series, Fstatus quo should be scaled to Fbar of the final assessment year (default option). 

If not, Fstatus quo should be replaced by the average F of the last three years. 

• Stock–recruitment model used: None. 

• No medium-term projections are proposed for this stock. 

1.8.1.2 Assumptions for forecast 
Same as for the interim year. 
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1.8.1.3 Methods 
Model used: stf() and fwd() functions in R packages FLasher and FLCore. 

Software used: R packages FLasher (version 0.6.7) and FLCore (version 2.6.18) in R (version 4.1.2) 

1.8.1.4 Forecast results 

Table 9. Catch options table for L. whiffiagonis from divisions 7.b–k, 8.a–b, and 8.d. All weights are in tonnes. 

Basis Total 
catch 
(2022) 

Wante
d catch 
(2022) 

Un-
wanted 
catch 
(2022) 

F[total] 
(ages 
3–6; 
2022) 

F[want
ed] 
(ages 
3–6; 
2022) 

F[un-
wanted
] (ages 
1–2; 
2022) 

SSB 
(2023) 

% SSB 
chang
e 

% TAC 
change 

%     
Advice 
change 

MSY approach: 
F[MSY] 

25 118 21 637 3480 0.230 0.188 0.011 101 805 −3.4 31 31 

F=MAP F[MSY 
lower] 

16 040 13 824 2215 0.140 0.115 0.007 111 520 5.8 −16.4 −16.4 

F=MAP F[MSY 
upper] 

40 820 35 129 5 691 0.410 0.34 0.02 85 155 −19.2 113 113 

F=0 0 0 0 0 0 0 128 813 22 −100 −100 

F[pa] 42 385 36 472 5913 0.430 0.35 0.021 83 508 −21 121 121 

F[lim] 53 874 46 318 7557 0.590 0.48 0.029 71 501 −32 181 181 

SSB (2023)=B[pa] 84 627 72 516 12 110 1.230 1.01 0.061 40 444 −62 340 340 

SSB(2023)=B[lim] 89 868 76 947 12 922 1.390 1.14 0.069 35 398 −66 370 370 

SSB(2023)=MSY 
B[trigger] 

84 627 72 516 12 110 1.230 1.01 0.061 40 444 −62 340 340 

F[2021] 18 646 16 068 2578 0.165 0.135 0.008 108 726 3.2 −2.8 −2.8 

Roll-over TAC 19 184 16 531 2653 0.170 0.139 0.008 108 149 2.6 0.00 0.00 
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2 Cantabrian Sea and Atlantic Iberian waters megrim 

meg.27.8c9a – Lepidorhombus whiffiagonis in divisions 8.c and 9.a 

2.1 Background 

Megrim (L. whiffiagonis) in divisions 8.c and 9.a is assessed in ICES Working Group for the Bay 

of Biscay and the Iberian Waters Ecoregion (WGBIE). The model used in the assessment is Ex-

tended Survivors Analysis (XSA). 

The XSA is a deterministic model. In recent years, WGBIE considered that it would be much 

more appropriate to use a model that incorporates uncertainty, especially since discards were 

included in the assessment. 

A WGBIE recommendation was to update the assessment model using a4a (Assessment For All; 

statistical catch-at-age model2) following the preliminary assessment presented for megrim in 

divisions 7.b–k, 8.a–b, and 8.d. in 2020. The model was tested for southern megrims in the work-

shop on Training and Development of Stock Assessment Models Using a4a and Stock Synthesis) 

in November 2020 and January 2021 during the WKTaDSA (ICES, 2021b). Because of this, pre-

liminary and promising results were presented in the last WGBIE (ICES, 2021a) where this 

benchmark was proposed. 

2.2 General stock information 

2.2.1 Previous assessment method 

The catch-at-age model used in the assessment is Extended Survivors Analysis (XSA; Shepherd, 

1992), software VPA95 Lowestoft suite. A VPA based approaches that estimates fishing mortality 

and numbers-at-age in a stock using data on international catches-at-age and estimates (or as-

sumed values) of natural mortality. Fleet-disaggregated catch-at-age data are used to calibrate 

the fishing mortality and stock number estimates to observed trends in effort or in abundance 

indices (Darby and Flatman, 1994). 

2.2.2 Previous assessment status 

Based on the last ICES advice for this stock, the fishing pressure on the stock is below FMSY and 

the spawning stock size is above MSY Btrigger, Bpa, and Blim. 

                                                           

2 https://flr-project.org/FLa4a/authors.html 
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Figure 14. Megrim in divisions 8.c and 9.a. Summary of the existing stock assessment used for advice. Assumed recruit-
ment value is shaded in a lighter colour. 

ICES advises that when the EU multiannual plan (MAP; EU, 2019) for Western Waters and adja-

cent waters is applied, catches in 2022 that correspond to the F ranges in the MAP are between 

371 tonnes and 672 tonnes. According to the MAP, catches higher than those corresponding to 

FMSY (553 tonnes) can only be taken under conditions specified in the MAP, whereas the entire 

range is considered precautionary when applying the ICES advice rule (ICES Advice, 2021). 

 

Management of catches of the two megrim species, Lepidorhombus whiffiagonis and L. boscii, under 

a combined species TAC prevents effective control of the single-species exploitation rates and 

could lead to overexploitation of either species. 

2.2.3 Fisheries Drivers of Stock Development 

Megrims are taken as bycatch in the mixed bottom-trawl fisheries targeting “white fish” by Span-

ish and Portuguese fleets, and in small quantities by the Portuguese artisanal fleet. Most of the 

catches are taken by Spanish trawlers in the métier OTB_DEF_>=55_0_0, otter bottom trawl di-

rected to demersal fish (at least 55 mm), with around 85%. Discards are important in Spanish 

fleets, particularly for younger ages, but megrims are not frequently discarded in Portuguese 

fisheries (Fernandes et al., 2021). Portuguese discards are thus assumed to be negligible and are 

not reported. Minimum landing size for the two species changed from 25 to 20 cm in year 2000 

(Council Regulation EC 850/98). 

Table 10. Megrim (L. whiffiagonis) in Divisions 8.c and 9.a. Landings, discards and catches (t) by country and division. 

    Spain 
landings 

  Portugal 
landings 

Non reported Total 
landings 

Spain 
Discards 

Total 
catch 

Year 8.c 9.a Total 9.a         

1986 508 98 606 53   659 46 705 

1987 404 46 450 47   497 40 537 

1988 657 59 716 101   817 42 859 
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    Spain 
landings 

  Portugal 
landings 

Non reported Total 
landings 

Spain 
Discards 

Total 
catch 

Year 8.c 9.a Total 9.a         

1989 533 45 578 136   714 47 761 

1990 841 25 866 111   977 45 1022 

1991 494 16 510 104   614 41 655 

1992 474 5 479 37   516 42 558 

1993 338 7 345 38   383 38 421 

1994 440 8 448 31   479 13 492 

1995 173 20 193 25   218 40 258 

1996 283 21 305 24   329 44 373 

1997 298 12 310 46   356 52 408 

1998 372 8 380 66   446 36 482 

1999 332 4 336 7   343 43 386 

2000 238 5 243 10   253 35 288 

2001 167 2 169 5   175 19 193 

2002 112 3 115 3   117 19 137 

2003 113 3 116 17   134 15 148 

2004 142 1 144 5   149 11 159 

2005 120 1 121 26   147 19 166 

2006 173 2 175 35   210 16 226 

2007 139 2 141 14   155 0.4 155 

2008 114 2 116 17   133 11 144 

2009 74 2 77 7   84 11 94 

2010 66 8 74 10   83 5 88 

2011 242 0 242 34 26 302 69 371 

2012 151 11 161 18 83 262 31 293 

2013 128 3 131 11 90 231 18 250 

2014 225 5 231 30 116 377 23 399 

2015 188 2 190 23 63 276 21 297 

2016 171 1 172 15 48 235 63 298 
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    Spain 
landings 

  Portugal 
landings 

Non reported Total 
landings 

Spain 
Discards 

Total 
catch 

Year 8.c 9.a Total 9.a         

2017 189 4 193 16 39 247 41 288 

2018 227 8 234 7 74 315 37 352 

2019 226 7 233 6   239 51 289 

2020 278 26 305 10   315 5 320 

 
The maximum catch of 1022 t was reached in 1990. There is a decreasing trend from late 1980s 

although in recent years, 2011–2020, catches are increased in relation to the previous period. 

Landings are mainly from Spain in the whole time-series. 

 

 

Figure 15. Megrim (L. whiffiagonis) in divisions 8.c and 9.a. Catches (landings, discards and non-reported) in the time-
series. 

2.2.4 Environmental drivers of stock development 

See Stock annex for ecosystem aspects. 

2.3 Conclusions from other expert groups relevant to this 
stock 

As described above, the assessment working group WGBIE recommended that assessment 

model for this stock be upgraded in a benchmark (ICES, 2021a), based on the ground work for 

the shift from XSA to a4a was undertaken in WKTaDSA (ICES, 2021b). 

2.4 Ambitions for benchmark process 

The ambitions for this benchmark workshop were to address issues identified across the assess-

ment process, from knowledge of the species biology, through the appropriateness of different 
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fisheries based and fisheries independent tuning indices, to the fundamental assessment model 

framework to use. Overall the aim was to improve the transparency and reliability of the whole 

assessment procedure. These are specified in the below table of the issues list. 

Table 11. Issues list for the southern megrim (Lepidorhombus whiffiagonis), prior to the benchmark workshop. 

Type Problem/Aim Work Required Data Required 

Biological 
parameters  

Old maturity ogive and old L-W 
relationship (1996)  

Update the maturity ogive and L-
W relationship.  

Maturity data obtained by spe-
cies and sex and for both sexes 
combined based on a more ro-
bust microscopic methodology 
and recent Length-weight data 
from sampling program.  

Tuning    
series  

LPUE - Commercial abundance 
indices have to be standardized.  

Standardization of reference 
fleets. Métier 
OTB_DEF_>=55_0_0 in Spanish 
fishing ports.  

Time-series of logbooks, daily 
landings d and VMS records for 
métier OTB_DEF_>=55_0_0 in se-
lected Spanish fishing ports.  

Assessment 
method  

Need to be updated. From the 
deterministic XSA to another 
model  

During WKTaDSA (ICES, 2021b) 
some work were developed in 
the preparation for the 
WKMEGRIM benchmark in 2022. 
This stock has been presented as 
a case study to be assessed with 
a4a (assessment for all) model. 
The assessment model has been 
successfully implemented to this 
stock and different configura-
tions have been presented. The 
work is fully in good progress.  

Data and model scripts are avail-
able.  

 

2.5  Data in support of benchmark process 

2.5.1 Survey data and tuning indices 

2.5.1.1 Surveys 
The Portuguese October groundfish survey (PtGFS-WIBTS-Q4, G8899) and the Portuguese Crus-

tacean survey (PT-CTS -UWTV -FU 28–29, G2913) and one Spanish groundfish survey (SpGFS-

WIBTS-Q4, G2784) series are available since 1990, 1997, and 1983, respectively.  

Only the Spanish survey (SpGFS-WIBTS-Q4, G2784) is used in the assessment of this species. 

The survey covers the distribution area and depth strata of megrim in Spanish waters (covering 

both 8c and 9a). The survey appears to be quite good at tracking cohorts through time for L. 

whiffiagonis and gives good information for younger ages. 

Indices from Portuguese surveys are not considered to be representative of megrim abundance, 

due to the very low catch rates.  

Table 12. Available fisheries independent surveys available for use as tuning fleets. 

Type Name  Year range Age range Used in the assess-
ment 

Spanish groundfish 
survey 

SpGFS-WIBTS-Q4 
(G2784) 

1983–present 1–6 Yes 
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Type Name  Year range Age range Used in the assess-
ment 

Portuguese October 
groundfish survey 

PtGFS-WIBTS-Q4 
(G8899 

1990-present Biomass index+ No 

Portuguese Crusta-
cean survey 

PT-CTS -UWTV -FU 
28–29 (G2913) 

1997–present Biomass index No 

2.5.1.2 Commercial CPUE 
LPUE and fishing effort data are available for the following fleets: Spanish trawlers targeting 

demersal fish based in A Coruña port (SP-LCGOTBDEF) and in Avilés port (SP-AVSOTBDEF) 

fishing in Division 8.c since 1986 and Portuguese trawlers fishing in Division 9.a since 1988 (non-

standardized index). Effort from the Portuguese fleet is estimated from a sample of logbooks 

from sea trips where megrim occurred in the catch. Furthermore, a standardized CPUE based on 

fishery-dependent data collected from fishery observers’ on-board commercial vessels in métier 

OTB_DEF_>=55_0_0 was presented in WKMEGRIM as a relative biomass index since 2003 (Pen-

nino et al., 2022, see working document).  

Table 13. Available fisheries dependent sampling for deriving tuning fleets. These were explored but, ultimately, not used 
in the final assessment model. 

Type Name  Year range Used in the assessment 

Spanish Coruña bottom otter trawl SP-LCGOTBDEF 1986–present No 

Spanish Avilés bottom otter trawl SP-AVSOTBDEF 1986–present No 

Portuguese trawlers PT-trawl 1988–present No 

Spanish observers standardized CPUE SP-OABCPUE 2003-present No 

 
As a decision of the WKMEGRIM group during the selection of tuning fleets for the model, the 

use of commercial CPUE data was rejected due to concerns about changes in efficiency, targeting 

behaviour, quota restrictions, technical measures, discarding and compliance. However, trends 

in effort, landings and LPUE or CPUE may be used by the WGBIE as supplementary information. 

2.5.2 Biological Data 

2.5.2.1 Maturity 
A new and updated female maturity ogive based on histology applying a robust microscopic 

methodology has been presented. The female maturity ogive (Domínguez et al., 2021, see work-

ing document) is assumed constant over time, with the following proportions of fish mature at 

each age: 

Table 14. New female only maturity ogive for L. whiffiagonis, adopted for the new assessment. 

Age 0 1 2 3 4 5+ 

L. whiffiagonis  0 0.06 0.55 0.96 1 1 

 
This female only maturity ogive has been accepted based primarily the fact that females are the 

main limiting factor for reproductive output but also based on precedent, where using female 

only ogives is not uncommon. 
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2.5.2.2 Length-weight relationships 
Age compositions of landings are based on annual Spanish ALKs since 1990, whereas a survey 

ALK from 1986 combined with an annual ALK from 1990 was applied to years 1986–1989. Land-

ings weights-at-age are also used as the weights-at-age in the stock (BIOSDEF, 1998). In 2022, 

after a revision and update with a time-series data of the last years (Landa et al., 2021, see working 

document), new parameter values of the length-weight relationship were derived, presented to 

the benchmark workshop, and accepted for use in the updated assessment procedure. 

Table 15. The parameters for the age–length keys of L. whiffiagonis applied in the previous assessment procedure (Old 
Parameters) and those that were presented to and accepted by the benchmark meeting for use in the updated assess-
ment (New Parameters). 

 Old Parameters New Parameters 

a 0.006488 0.0040976 

b 3.0114 3.16823 

2.5.2.3 Natural Mortality 
Natural mortality was set to 0.2 and assumed constant over all ages and years as in the previous 

assessment method and this was retained for the new assessment procedure. 

Although it is assumed that natural mortality is likely to vary with age, no new or relevant data 

were presented to quantify age-varying (or time-varying) M for this species and thus there was 

no basis upon which this assumption could be changed.  

2.5.3 Catch Data 

Catch data were available from 1986–2020 with discards sampled by on-board observer pro-

grammes.

 

Figure 16. Catch numbers-at-age for L. whiffiagonis by year. Landings in grey, discards in white. 
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Figure 17. Catch weight-at-age for L. whiffiagonis by year. Landings in grey, discards in white. 

 

Figure 18. Discard proportions by age and year (x-axis and coloured lines swapped between panels). 

2.6 Stock assessment model 

2.6.1 New model configuration 

2.6.1.1 Framework 
The stock assessment model newly implemented for L. whiffiagonis in 8c and 9a is a4a (assessment 

for all). It is a non-linear catch-at-age model implemented in R and FLR, and using ADMB, that 

can be applied rapidly to a wide range of situations with low parameterization requirements3. 
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2.6.1.2 Model Specification 
The model structure is defined by submodels, which are the different parts that require structural 

assumptions. There are 5 submodels in operation:  

• model for F-at-age, 

• model for the initial age structure,  

• model for recruitment, 

• (list) of model(s) for abundance indices catchability-at-age,  

• list of models for the observation variance of catch-at-age and abundance indices. 

These submodels were defined as: 

 fmodel: ~factor(replace(age, age > 6, 6)) + factor(year) 

 srmodel: ~factor(year) 

 n1model: ~factor(age) 

 qmodel: list(~I(1/(1 + exp(-age)))) 

 vmodel: 

    catch:         ~s(age, k = 3) 

    SpGFS-WIBTS-Q4:    ~1 

• The F model is a separable model. The shape of the F-at-age pattern is independently 

estimated for each age except ages 6 and 7+, which are assumed to have the same F. This 

pattern in F is then scaled up and down independently for each year. 

• Stock–recruit model: Freely estimated for each year. 

Catchability models: 

• For the SpGFS-WIBTS-Q4 survey, catchability is assumed to increase asymptotically. 

• N1 model (population in the first year of the time-series): default value a4aSCA function 

(independently estimated for each age) 

• Vmodel (the shape of the observation variances): default value a4aSCA function: smooth 

function for the catch numbers-at-age and ‘flat’ for the index. 

An FLStock object is needed and it was adapted from XSA input data. This object includes 

catches, landings, discards, weights-at-age, natural mortality, maturity, harvest before spawning 

and mortality before spawning all derived from the data introduced in section 2.5. 

2.6.1.3 Model Settings 
Fbar is set to ages 2–4.  Ages modelled and annual variability for different components are given 

in tabulated form below.  

Table 16. Age ranges and variability settings for different model components for L. whiffiagonis. 

Type Name  Year range Age range Variable from year-
to-year 

Landings Landings in tonnes 1986–present 1–7+ Yes 

Discards Discards in tonnes 1986–present 1–7+ Yes 

landings.n Landings-at-age in 
numbers  

1986–present 1–7+ Yes 

                                                           

3 http://www.flr-project.org/doc/Statistical_catch_at_age_models_in_FLa4a.html 
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Type Name  Year range Age range Variable from year-
to-year 

discards.n Discards-at-age in 
numbers 

1986–present 1–7+ Yes 

catch.wt Weight-at-age in the 
commercial catch 

1986–present 1–7+ Yes 

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

1986–present 1–7+ Yes 

m.spwn Proportion of natural 
mortality before 
spawning 

1986–present 1–7+ No 

f.spwn Proportion of fishing 
mortality before 
spawning 

1986–present 1–7+ No 

Mat Proportion mature at 
age 

1986–present 1–7+ No 

M Natural mortality 1986–present 1–7+ No 

Index1 SpGFS-WIBTS-Q4 
(G2784) 

1990–present 1–6 Yes 

2.6.1.4 Assessment  
Below are the results of the selected final assessment model. This model was selected based on a 

thorough investigation and selection of the input data (as described above) and optional model 

settings selected to reduce model residuals (visual inspection), improve model parsimony (AIC), 

and improve model predictive capability (Mohn’s rho and retrospective analyses visual inspec-

tion). 
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Figure 19. Catch residuals by age over years for L. whiffiagonis from the selected survey. Bubble size is proportional to 
difference from average; grey below average and white above. 

 

 

Figure 20. Catch residuals by age over years for L. whiffiagonis from commercial fleet. Bubble size is proportional to 
difference from average; grey below average and white above. 
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Figure 21. Fishing mortality and catchability of tuning fleet. 

 

Figure 22. Log residuals of catch and abundance indices by age. 
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Figure 23. Outputs of the assessment; Recruitment, SSB and F. 

2.6.2 Validation 

2.6.2.1 Retrospective analyses 

 

Figure 24. Retrospective pattern plots over the last 6 years. 
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Table 17. Model diagnostic statistics. 

AIC BIC Mohn's Rho Mohn's Rho Mohn's Rho 
  

(Retro_F) (Retro_SSB) (Retro_R) 

703.7 1044.1 -0.223 0.328 0.531 

 
Although Mohn’s Rho values are bigger than it’s expected, these are the lowest ones of the tested 

fits and similar of those that were obtained with the XSA model in previous years. 

2.6.2.2 Leave-one-out analyses 
These analyses were done during the selection of which tuning indices to include, earlier in the 

benchmark, and the subsequent selection of only one tuning index makes this step redundant.  

2.6.2.3 Other concerns 
There are apparent differences in both growth/size and behaviour of the sexes in L. whiffiagonis. 

Due to a new, deeper, Irish megrim and anglerfish survey there is evidence of sexual dimor-

phism (L-W, maturity and growth) but also of differentiated habitat use, where males are more 

likely to be caught much deeper. Due to this spatial segregation, there is potential for differential 

fishing pressure on the sexes, namely higher pressure on females. During this workshop, ma-

turity ogives were updated so that the assessment only uses female ogives derived from histo-

logical sampling. Further work is warranted to investigate the appropriateness of sex differenti-

ated assessments. Furthermore, new fisheries independent sampling of deeper habitats should 

be investigated because the new Irish anglerfish and megrim survey has shown (in the northern 

stock) that a significant portion of the male fraction of the population may be found in greater 

depths than the existing survey. 

2.7 Reference point re-calculation 

2.7.1 Data utilized 

Input data were derived from the final selected assessment model from WKMEGRIM, as pre-

sented above. 

2.7.2 Assumptions and decisions 

2.7.2.1 Stock–recruitmentrelationship 
A stock–recruitment model was estimated using segmented-regression with the breakpoint fixed 

at Bloss. The stock–recruit relationship was considered to be type 5 according to the technical 

guidelines (ICES, 2021) i.e. with no evidence that recruitment has been impaired or no apparent 

relation between stock and recruitment. 
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Figure 25. Stock–recruitment model for L. whiffiagonis from divisions 8.c and 9.a. Determined to be ICES "Type 5" with 
a breakpoint at Bloss. 

2.7.2.2 Blim 
Blim was set at Bloss (532 t). 

2.7.2.3 Variation in SSB and F 
Fcv = 0.225 (real value from the assessment) 

SSBcv = 0.188 (real value from the assessment) 

2.7.2.4 Autocorrelation 
FALSE. Alternate runs with and without auto-regression determined no significant impact, nor 

any detectable autocorrelation.  

2.7.3 Methods 

Model used: Eqsim 

Software used: R packages msy (version 0.1.19), FLCore (version 2.6.18) in R (version 4.1.2) and 

icesAdvice (version 2.0.0) 

2.7.4 Results and reference points 

Table 18. Resultant estimated biological reference points for L. whiffiagonis from divisions 8.c and 9.a. 

 Type Value Technical basis 

MSY approach 

 

MSY Btrigger 725 t Bpa 

FMSY 0.173 Stochastic simulations (EqSim) based on the recruitment period 
1986–2020 

Blim 532 t Bloss, biomass in 2001 as estimated in 2022 

Bpa 725 t Blim × exp(1.645 × 0.142) 
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 Type Value Technical basis 

Precautionary ap-
proach 

Flim 0.619 The F that results in long-term probability (SSB < Blim) = 50%; calcu-
lated by stochastic simulation (EqSim) using a segmented regression 
with Blim as the breakpoint and no error 

Fpa
 0.45 Fp.05 with AR: The F that provides a 95% probability for SSB to be 

above Blim. 

EU Management 
plan (MAP); EU 
(2019)  

MAP MSY Btrig-

ger 

725 t MSY Btrigger 

MAP Blim 532 t Blim 

MAP FMSY 0.173 FMSY 

MAP range 
Flower 

0.112 Consistent with ranges resulting in no more than 5% reduction in 
long-term yield compared with MSY 

MAP range 
Fupper 

0.284 Consistent with ranges resulting in no more than 5% reduction in 
long-term yield compared with MSY 

2.8 Short-term forecasts 

2.8.1.1 Assumptions for interim year 
Initial stock size: Taken from the a4a survivors. 

Recruitment-at-age 1 assumed equal in intermediate year (Geometric Mean from 1998 to final 

assessment year minus 2). Recruitment in last year of assessment is not replaced with GM unless 

the estimate is highly uncertain or there appears to be a retrospective bias. 

2.8.1.2 Assumptions for forecast 
Recruitment-at-age 1 assumed equal in all projection years (GM from 1998 to final assessment 

year minus 2).  

Weight-at-age in the stock: Average stock weights for the last five years or an appropriate num-

ber of years selected by the working group. 

Weight-at-age in the catch: Average of the last five years or an appropriate number of years se-

lected by the working group. 

Proportion discards-at-age in the catch: average of the last five years 

Exploitation pattern: Average of the last five years. 

2.8.1.3 Methods 
Model used: stf() and fwd() functions in R packages FLasher and FLCore. 

Software used: R packages icesTAF (version 3.6.0) and FLasher (version 0.6.7) in R (version 4.1.2) 

2.8.1.4 Forecast results 
Various catch options were calculated according to previous advice. 
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Table 19. Catch options table for L. whiffiagonis from divisions 8.c and 9.a. 

Basis Total 
catch 
(2022) 

Wanted 
catch 
(2022) 

Un-
wanted 
catch  

(2022) 

F[to-
tal] 
(ages 
2–4) 
(2022) 

F[wanted] 
(ages 2–4) 
(2022) 

F[un-
wanted] 
(ages 1–
2) (2022) 

SSB 
(2023) 

% SSB 
change 

% Ad-
vice 
change 

MSY approach: 
F[MSY] 

902 892 10 0.172 0.15 0.055 3683 −17.6 63 

F=MAP F[MSY lower] 627 621 7 0.115 0.1 0.037 3997 −10.5 13.5 

F=MAP F[MSY upper] 1323 1309 14 0.27 0.23 0.087 3203 −28 139 

MSY approach: 
F[MSY] 

902 892 10 0.172 0.15 0.055 3683 −17.6 63 

F[2020] 553 547 6 0.1 0.087 0.032 4082 −8.6 0.00 

F=0 0 0 0 0 0 0 4717 5.6 −100 

F[pa] 1590 1573 17 0.34 0.3 0.109 2900 −35 188 

F[lim] 2155 2131 24 0.52 0.45 0.165 2265 −49 290 

SSB (2023)=B[pa] 3566 3522 44 1.35 1.18 0.43 725 −84 540 

SSB(2023)=B[lim] 3753 3706 48 1.59 1.38 0.51 532 −88 580 

SSB(2023)=MSY 
B[trigger] 

3566 3522 44 1.35 1.18 0.43 725 −84 540 

SSB(2023)=SSB(2022) 588 581 6 0.107 0.093 0.034 4042 −9.5 6.3 

Roll-over TAC 217 214 2 0.038 0.033 0.012 4468 0.00 −61 
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3 Four-spot megrim in southern Bay of Biscay and At-
lantic Iberian waters East 

ldb.27.8c9a – Lepidorhombus boscii in divisions 8.c and 9.a 

3.1 Background 

Four-spot megrim (L. boscii) in divisions 8.c and 9.a is assessed in ICES Working Group for the 

Bay of Biscay and the Iberian Waters Ecoregion (WGBIE). The current model used in the assess-

ment is Extended Survivors Analysis (XSA). 

The XSA is a deterministic model. In recent years, the working group considered that it would 

be much more appropriate to use a model that incorporates uncertainty, especially since discards 

were included in the assessment. 

A WGBIE recommendation was to update the assessment model using a4a (Assessment For All 

- statistical catch-at-age model) following the preliminary assessment presented for megrim in 

divisions 7.b–k, 8.a–b, and 8.d in 2020. The model was tested for southern megrims in the work-

shop on Training and Development of Stock Assessment Models Using a4a and Stock Synthesis 

in November 2020 and January 2021 during the WKTaDSA (ICES, 2021b). As a consequence of 

this, preliminary and promising results were presented in the last WGBIE (ICES, 2021a) where 

this benchmark was proposed. 

3.2 General stock information 

3.2.1 Previous assessment method 

The catch-at-age model used in the assessment is Extended Survivors Analysis (XSA; Shepherd, 

1992), software VPA95 Lowestoft suite. A VPA based approaches that estimates fishing mortality 

and numbers-at-age in a stock using data on international catches-at-age and estimates (or as-

sumed values) of natural mortality. Fleet-disaggregated catch-at-age data are used to calibrate 

the fishing mortality and stock number estimates to observed trends in effort or in abundance 

indices (Darby and Flatman, 1994). 

3.2.2 Previous assessment status 

Based on the last ICES advice for this stock, fishing pressure on the stock is below FMSY; spawn-

ing-stock size is above MSY Btrigger, Bpa, and Blim. 
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Figure 26. Four-spot megrim in divisions 8.c and 9.a. Summary of the existing stock assessment used for advice. Assumed 
recruitment value is shaded in a lighter colour. 

The model has a tendency to underestimate F and an overestimate SSB in the last years. 

ICES advise that when the EU multiannual plan (MAP; EU, 2019) for Western Waters and adja-

cent waters is applied, catches in 2022 that correspond to the F ranges in the MAP are between 

1283 tonnes and 2724 tonnes. According to the MAP, catches higher than those corresponding to 

FMSY (1892 tonnes) can only be taken under conditions specified in the MAP, whilst the entire 

range is considered precautionary when applying the ICES advice rule (ICES Advice, 2021). 

 

Management of catches of the two megrim species, Lepidorhombus whiffiagonis and L. boscii, under 

a combined species TAC prevents effective control of the single-species exploitation rates and 

could lead to overexploitation of either species. 

3.2.3 Fisheries drivers of stock development 

Four-spot megrims are taken as bycatch in the mixed bottom-trawl fisheries targeting “white 

fish” by Spanish and Portuguese fleets, and also in small quantities by the Portuguese artisanal 

fleet. The majority of the catches are taken by Spanish trawlers in the métier OTB_DEF_>=55_0_0, 

otter bottom trawl directed to demersal fish (at least 55 mm), with around 70%. Discards are 

important in Spanish fleets, particularly for younger ages, but four-spot megrims are not fre-

quently discarded in Portuguese fisheries (Fernandes et al., 2021). Portuguese discards are thus 

assumed to be negligible and are not reported. Minimum landing size for the two species 

changed from 25 to 20 cm in year 2000 (Council Regulation EC 850/98). 

Table 20. Four-spot megrim (L. boscii) in Divisions 8.c and 9.a. Landings, discards and catches (t) by country and division. 

    Spain 
landings 

  Portugal 
landings 

Non reported Total 
landings 

Spain 
Discards 

Total 
catch 

Year 8.c 9.a Total 9.a         

1986 799 197 996 128   1124 284 1408 

1987 995 586 1581 107   1688 333 2021 
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    Spain 
landings 

  Portugal 
landings 

Non reported Total 
landings 

Spain 
Discards 

Total 
catch 

Year 8.c 9.a Total 9.a         

1988 917 1099 2016 207   2223 363 2586 

1989 805 1548 2353 276   2629 408 3037 

1990 927 798 1725 220   1945 409 2354 

1991 841 634 1475 207   1682 447 2129 

1992 654 938 1592 324   1916 437 2353 

1993 744 419 1163 221   1384 438 1822 

1994 665 561 1227 176   1403 517 1920 

1995 685 826 1512 141   1652 406 2058 

1996 480 448 928 170   1098 368 1466 

1997 505 289 794 101   896 308 1204 

1998 725 284 1010 113   1123 378 1501 

1999 713 298 1011 114   1125 317 1442 

2000 674 225 899 142   1041 373 1414 

2001 629 177 807 124   931 290 1221 

2002 343 247 590 130   720 308 1028 

2003 393 314 707 169   876 191 1067 

2004 534 295 829 177   1006 348 1354 

2005 473 321 794 189   983 375 1358 

2006 542 348 891 201   1092 335 1427 

2007 591 295 886 218   1104 292 1396 

2008 546 262 808 172   980 202 1182 

2009 577 342 919 215   1134 279 1413 

2010 616 484 1100 197   1297 265 1562 

2011 390 384 774 181 172 1128 269 1397 

2012 240 239 479 98 374 952 369 1321 

2013 338 283 621 80 230 931 496 1427 

2014 427 313 739 142 273 1154 788 1942 

2015 460 255 715 137 296 1148 597 1745 
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    Spain 
landings 

  Portugal 
landings 

Non reported Total 
landings 

Spain 
Discards 

Total 
catch 

Year 8.c 9.a Total 9.a         

2016 403 276 679 105 303 1087 332 1419 

2017 346 265 611 144 172 926 246 1173 

2018 381 231 612 130 72 814 92 906 

2019 385 240 625 118   742 201 943 

2020 346 224 569 141   711 81 792 

 
The maximum catch of 3037 t was reached in 1989. There is a decreasing trend from late 1980s 

more pronounced in recent years. Landings are mainly from Spain in the whole time-series. 

 

 

Figure 27 Four-spot megrim (L. boscii) in Divisions 8.c and 9.a. Catches (landings, discards and non-reported) in the time-
series. 

3.2.4 Environmental drivers of stock development 

See stock annex for ecosystem aspects. 

3.3 Conclusions from other expert groups relevant to this 
stock 

As described above, the assessment working group WGBIE recommended that assessment 

model for this stock be upgraded in a benchmark (ICES, 2021a), based on the ground work for 

the shift from XSA to a4a was undertaken in WKTaDSA (ICES, 2021b). 
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3.4 Ambitions for benchmark process 

The ambitions for this benchmark workshop were to address issues identified across the assess-

ment process, from knowledge of the species biology, through the appropriateness of different 

fisheries based and fisheries independent tuning indices, to the fundamental assessment model 

framework to use. The overall aim was to improve the transparency and reliability of the whole 

assessment procedure. The specific issues that were addressed are in the below table of the 

stock’s issues list. 

Summarized in the Issue list: 

Table 21. Issues list for the southern megrim (L. boscii), prior to the benchmark workshop. 

Type Problem/Aim Work Required Data Required 

Biological parameters  Old maturity ogive and old 
L-W relationship (1996)  

Update the maturity ogive 
and L-W relationship.  

Maturity data obtained by 
species and sex and for 
both sexes combined based 
on a more robust micro-
scopic methodology and re-
cent Length-weight data 
from sampling program.  

Tuning series  LPUE - Commercial abun-
dance indices have to be 
standardized.  

Standardization of refer-
ence fleets. Métier 
OTB_DEF_>=55_0_0 in 
Spanish fishing ports.  

Time-series of logbooks, 
daily landings d and VMS 
records for métier 
OTB_DEF_>=55_0_0 in se-
lected Spanish fishing ports.  

Assessment method  Need to be updated. From 
the deterministic XSA to an-
other model  

During WKTaDSA (ICES, 
2021b) some work was de-
veloped in preparation for 
the WGMEGRIM bench-
mark in 2022. This stock has 
been presented as case 
study to be assessed with 
a4a (assessment for all) 
model. The assessment 
model has been success-
fully implemented to this 
stock and different configu-
rations have been pre-
sented. The work is fully in 
good progress.  

Data and model script are 
available.  

 

3.5 Data in support of benchmark process 

3.5.1 Survey data and tuning indices 

3.5.1.1 Surveys 
The Portuguese October groundfish survey (PtGFS-WIBTS-Q4, G8899) and the Portuguese Crus-

tacean survey (PT-CTS (UWTV (FU 28–29, G2913))) and one Spanish groundfish survey (SpGFS-

WIBTS-Q4, G2784) series are available since 1990, 1997 and 1983, respectively. 

The Spanish survey (SpGFS-WIBTS-Q4, G2784) and the Portuguese Crustacean survey (PT-CTS-

UWTV-FU 28–29, G2913) are used in the assessment of this species. The Spanish survey covers 

the distribution area and depth strata of this species in Spanish waters (covering both 8.c and 
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9.a). The survey appears to be quite good at tracking some cohorts through time and gives good 

information for younger ages. The Portuguese survey covers part of the distribution of four-spot 

megrim in Portuguese waters in the South of Division 9.a and was proposed to WKMEGRIM 

2022 (Moura et al., 2022, see working document). 

Portuguese October index is not considered to be representative of four-spot megrim abundance, 

due to the very low catch rates. 

Table 22. Available fisheries independent surveys available for use as tuning fleets. 

Type Name  Year range Age range Used in the assess-
ment 

Spanish groundfish 
survey 

SpGFS-WIBTS-Q4  

(G2784) 

1983–present 1–6 Yes 

Portuguese October 
groundfish survey 

PtGFS-WIBTS-Q4  

(G8899) 

1990-present Biomass index No 

Portuguese Crusta-
cean survey 

PT-CTS -UWTV -FU 
28–29 (G2913) 

1997–present 1–6 Yes 

3.5.1.2 Commercial CPUE 
LPUE and Fishing Effort data are available for the following fleets: Spanish trawlers targeting 

demersal fish based in A Coruña port (SP-LCGOTBDEF, ?) since 1986 and Portuguese trawlers 

fishing in Division 9a since 1988. Effort from the Portuguese fleet is estimated from a sample of 

logbooks from sea trips where megrim occurred in the catch. Furthermore, a standardized CPUE 

based on fishery-dependent data collected from fishery observers’ on-board commercial vessels 

in métier OTB_DEF_>=55_0_0 was presented in WKMEGRIM 2022 as a relative biomass index 

since 2003 (Pennino et al., 2022, see working document). 

Table 23. . Available fisheries dependent sampling for deriving tuning fleets. These were explored but, ultimately, not 
used in the final assessment model. 

Type Name  Year range Used in the assessment 

Spanish Coruña bottom otter trawl SP-LCGOTBDEF1 1986–1999 No 

Spanish Avilés bottom otter trawl SP-AVSOTBDEF2 2000–present No 

Portuguese trawlers PT-trawl 1988–present No 

Spanish observers standardized CPUE SP-OABCPUE 2003-present No 

 
As a decision of the group, the use of commercial CPUE data was rejected due to concerns about 

changes in efficiency, targeting behaviour, quota restrictions, technical measures, discarding and 

compliance. However, trends in effort, landings and LPUE or CPUE may be used by the assess-

ment working group as supplementary information. 

3.5.2 Biological data 

3.5.2.1 Maturity 
A new and updated female maturity ogive based on histology applying a robust microscopic 

methodology has been presented. The female maturity ogive (Domínguez et al., 2021, see 
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working document) is assumed constant over time, with the following proportions of fish ma-

ture at each age: 

Table 24. New female only maturity ogive for L. boscii, adopted for the new assessment. 

Age 0 1 2 3 4 5+ 

L. boscii  0 0.05 0.32 0.83 0.98 1 

 

This female only maturity ogive has been accepted based primarily on the fact that females are 

the main limiting factor for reproductive output but also based on precedent, where using female 

only ogives is not uncommon. 

3.5.2.2 Age-length keys and length-weight relationships 
Age compositions of landings are based on annual Spanish ALKs since 1990, whereas a survey 

ALK from 1986 combined with an annual ALK from 1990 was applied to years 1986–1989. Land-

ings weights-at-age are also used as the weights-at-age in the stock (BIOSDEF, 1998). In 2022, 

after a revision and update with a time-series data of the last years (Landa et al., 2021, see working 

document), new parameter values of the length-weight relationship were derived, presented to 

the benchmark workshop, and accepted for use in the updated assessment procedure. 

ALKs from Spanish surveys were applied to the Portuguese Crustacean survey data, for which 

ages are not available.  

Table 25. The parameters for the age–length keys of L. boscii applied in the previous assessment procedure (Previous and 
those that were presented to and accepted by the benchmark meeting for use in the updated assessment (Updated). 

 Previous Updated 

a 0.00431 0.0043427 

b 3.1904 3.2008 

3.5.2.3 Natural Mortality 
Natural mortality was set to 0.2 and assumed constant over all ages and years as in the previous 

assessment method and this was retained for the new assessment procedure. 

Although it is assumed that natural mortality is likely to vary with age, no new or relevant data 

were presented to quantify age-varying (or time-varying) M for this species and thus there was 

no basis upon which this assumption could be changed.  

3.6 Stock assessment model 

3.6.1 Data exploration 

Data exploration of data used in the assessment is presented in next figures. 
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Figure 28. . Catch numbers-at-age for L. boscii: landings are in grey, discards in white. 

 

Figure 29. Catch weight-at-age for L. boscii: landings are in grey, discards in white. 
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Figure 30. Catch residuals by age over years for L. boscii from commercial fleet. Bubble size is proportional to difference 
from average; grey below average and white above. 

 

Figure 31. Catch residuals by age over years for L. boscii from the selected survey, SpGFS-WIBTS-Q4 (G2784). Bubble size 
is proportional to difference from average; grey below average and white above. 
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Figure 32. Catch residuals by age over years for L. boscii from the selected survey, PT-CTS -UWTV -FU 28–29 (G2913). 
Bubble size is proportional to difference from average; grey below average and white above. 

 

Figure 33. Discard proportions by age and year (x-axis and coloured lines swapped between panels). 
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3.6.2 New Model Configuration 

3.6.2.1 Framework 
The stock assessment model selected was a4a (assessment for all) is implemented for assessment 

of the stock. It is a non-linear catch-at-age model implemented in R and FLR, and using ADMB, 

that can be applied rapidly to a wide range of situations with low parameterization requirements 

(http://www.flr-project.org/doc/Statistical_catch_at_age_models_in_FLa4a.html). 

3.6.2.2 Model Specification 
The model structure is defined by submodels, which are the different parts that require structural 

assumptions. There are 5 submodels in operation:  

• model for F-at-age, 

• model for the initial age structure,  

• model for recruitment, 

• (list) of model(s) for abundance indices catchability-at-age,  

• list of models for the observation variance of catch-at-age and abundance indices. 

These submodels were defined as: 

 fmodel: ~factor(replace(age, age > 6, 6)) + factor(year) 

 srmodel: ~factor(year) 

 n1model: ~factor(age) 

 qmodel: list(~I(1/(1 + exp(-age)))+s(replace(age, age > 5, 5), k = 5), 

                      ~I(1/(1 + exp(-age)))) 

 vmodel: 

    catch:         ~s(age, k = 3) 

    SpGFS-WIBTS-Q4:    ~1 

    PT-CTS-UWTV -FU 28–29:    ~1 

 

• The F model is a separable model. The shape of the F-at-age pattern is independently esti-

mated for each age except ages 6 and 7+, which are assumed to have the same F. This pattern 

in F is then scaled up and down independently for each year. 

• Stock–recruit model: Freely estimated for each year. 

Catchability models: 

o For the SpGFS-WIBTS-Q4 (G2784) survey, catchability is assumed to increase as-

ymptotically but ages 5 and 6 are bound (i.e. same catchability for these two ages). 

This configuration was selected in order to solve a residuals issue in this survey. 

o For the PT-CTS-UWTV-FU 28–29 (G2913) survey, catchability is assumed to increase 

asymptotically. 

• N1 model (population in the first year of the time-series): default value a4aSCA function 

(independently estimated for each age) 

• Vmodel (the shape of the observation variances): default value a4aSCA function: smooth 

function for the catch numbers-at-age and ‘flat’ for the indices 

An FLStock object is needed and it was adapted from XSA input data. This object includes 

catches, landings, discards, weights-at-age, natural mortality, maturity, harvest before spawning 

and mortality before spawning all derived from the data introduced in section 2.5. 
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3.6.2.3 Model Settings 

Table 26. Age ranges and variability settings for different model components for L. boscii. 

Type Name  Year range Age range Variable from year-
to-year 

landings Landings in tonnes 1986–present 0–7+ Yes 

discards Discards in tonnes 1986–present 0–7+ Yes 

landings.n Landings-at-age in 
numbers  

1986–present 0–7+ Yes 

discards.n Discards-at-age in 
numbers 

1986–present 0–7+ Yes 

catch.wt Weight-at-age in the 
commercial catch 

1986–present 0–7+ Yes 

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

1986–present 0–7+ Yes 

m.spwn Proportion of natural 
mortality before 
spawning 

1986–present 0–7+ No 

f.spwn Proportion of fishing 
mortality before 
spawning 

1986–present 0–7+ No 

mat Proportion mature at 
age 

1986–present 0–7+ No 

M Natural mortality 1986–present 0–7+ No 

Index1 SpGFS-WIBTS-Q4 
(G2784) 

1990–present 0–6 Yes 

Index2 PT-CTS-UWTV-FU 28–
29 (G2913) 

1997–2018 1–6 Yes 

 
Exploratory analysis based in the preliminary results obtained in WKTaDSA (ICES, 2021b) where 

developed in order to select the appropriate indices for the assessment (Abad, 2022, see working 

document).  

The preliminary runs showed a trend in the residuals of age 0 in catch. As the first period of the 

discards time-series was estimated, it was decided to set to NA age 0 in the catch for the early 

years. 

stock@catch.n['0',as.character(1986:1998)] <- NA 

3.6.2.4 Assessment  
Below are the results of the selected final assessment model. This model was selected based on a 

thorough investigation and selection of the input data (as described above) and optional model 

settings selected to reduce model residuals (visual inspection), improve model parsimony (AIC), 

and improve model predictive capability (Mohn’s rho and retrospective analyses visual inspec-

tion). 
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Figure 34. Fishing mortality and catchability of tuning surveys. 

 

Figure 35. Log residuals of catch and abundance indices by age. 
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Figure 36. Outputs of the assessment; Recruitment, SSB and F. 

3.6.3 Validation 

3.6.3.1 Retrospective Analyses 

 

Figure 37. Retrospective pattern plots over the last 6 years. 
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Table 27. Model diagnostic statistics. 

AIC BIC Mohn's Rho Mohn's Rho Mohn's Rho 
  

(Retro_F) (Retro_SSB) (Retro_R) 

1038.1 1443.2 −0.07 0.05 −0.21 

3.6.3.2 Leave-one-out analyses 
These analyses were done during the selection of which tuning indices to include, earlier in the 

benchmark, and the subsequent selection of only one tuning index makes this step redundant. 

Other concerns 

There are no outstanding concerns for this assessment. However, the reliability of the Portuguese 

survey is uncertain and may require an interbenchmark to ensure the assessment continues to 

run smoothly, should this survey cease to operate.  

3.7 Reference point re-calculation 

3.7.1 Data utilized 

Input data were derived from the final selected assessment model from WKMEGRIM, as pre-

sented above. 

3.7.2 Assumptions and decisions 

3.7.2.1 Stock–recruitment relationship 
A stock–recruitment model was estimated using segmented-regression with the breakpoint fixed 

at Bloss. The stock–recruit relationship is considered to be type 5 according to the technical guide-

lines (ICES, 2021) i.e. with no evidence that recruitment has been impaired or no apparent rela-

tion between stock and recruitment. 
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Figure 38. Stock–recruitment model for L. boscii in divisions 8.c and 9.a. Determined to be ICES "Type 5" with a break-
point at Bloss. 

3.7.2.2 Blim 
Blim was set at Bloss (2321 t) 

3.7.2.3 Variation in SSB and F 
Fcv = 0.142 (real value from the assessment) 

SSBcv = 0.142 (real value from the assessment) 

3.7.2.4 Autocorrelation 
FALSE. Alternate runs with and without auto-regression determined no significant impact, nor 

any detectable autocorrelation.  

3.7.3 Methods 

Model used: Eqsim 

Software used: R packages msy (version 0.1.19), FLCore (version 2.6.18) in R (version 4.1.2) and 

icesAdvice (version 2.0.0) 
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3.7.4 Results and reference points 

Table 28. Resultant estimated biological reference points for L. boscii in divisions 8.c and 9.a. 

 Type Value Technical basis 

MSY Approach MSY Btrigger 2932 t Bpa 

FMSY 0.176 Stochastic simulations (EqSim) based on the recruitment pe-
riod 1986–2020. 

Precautionary Approach Blim 2321 t Bloss, biomass in 2001 as estimated in 2022. 

Bpa 2932 t Blim × exp(1.645 × 0.142). 

Flim 0.56 The F that results in long-term probability (SSB < Blim) = 50%; 
calculated by stochastic simulation (EqSim) using a seg-
mented regression with Blim as the breakpoint and no error. 

Fpa
 0.46 Fp.05 with AR: The F that provides a 95% probability for SSB to 

be above Blim. 

EU Management plan 
(MAP); EU (2019)  

MAP MSY Btrigger 2932 t MSY Btrigger 

MAP Blim 2321 t Blim 

MAP FMSY 0.176 FMSY 

MAP range Flower 0.119 Consistent with ranges resulting in no more than 5% reduc-
tion in long-term yield compared with MSY. 

MAP range Fupper 0.28 Consistent with ranges resulting in no more than 5% reduc-
tion in long-term yield compared with MSY. 

3.8 Short-term forecasts 

3.8.1.1 Assumptions for interim year 
Initial stock size: Taken from the a4a survivors. 

Recruitment-at-age 0 assumed equal in intermediate year (GM from 1990 to final assessment year 

minus 2). Recruitment in last year of assessment is not replaced with GM unless the estimate is 

highly uncertain or there appears to be a retrospective bias. 

3.8.1.2 Assumptions for forecast 
Recruitment-at-age 0 assumed equal in all projection years (GM from 1998 to final assessment 

year minus 2). Recruitment in last year of assessment is not replaced with GM unless the estimate 

is highly uncertain or there appears to be a retrospective bias. 

Weight-at-age in the stock: Average stock weights for the last five years or an appropriate num-

ber of years selected by the working group. 

Weight-at-age in the catch: Average of the last five years or an appropriate number of years se-

lected by the working group. 

Proportion discards-at-age in the catch: average last five years 

Exploitation pattern: Average the last five years. 
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3.8.1.3 Methods 
Model used: stf() and fwd() functions in R packages FLasher and FLCore. 

Software used: R packages icesTAF (version 3.6.0) and FLasher (version 0.6.7) in R (version 4.1.2) 

3.8.1.4 Forecast Results 

Table 29. Catch options table for L. boscii divisions 8.c and 9.a. 

Basis Total 
catch 
(2022) 

Wanted 
catch 
(2022) 

Un-
wanted 
catch 
(2022) 

F[total] 
(ages 2–
4)(2022) 

F[wanted] 
(ages 2–4) 
(2022) 

F[un-
wanted] 
(ages 1–
2) (2022) 

SSB 
(2023) 

%     
SSB 
chnge 

%     
Advice 
chnge 

MSY approach: 
F[MSY] 

2210 2040 170 0.176 0.111 0.077 9917 −11.7 16.8 

F=MAP F[MSY lower] 1546 1429 117 0.119 0.075 0.052 10643 −5.2 −18.3 

F=MAP F[MSY upper] 3305 3046 259 0.28 0.176 0.122 8722 −22 75 

MSY approach: 
F[MSY] 

2210 2040 170 0.176 0.111 0.077 9917 −11.7 16.8 

F[2020] 1892 1748 144 0.148 0.093 0.065 10265 −8.6 0.00 

F=0 0 0 0 0 0 0 12342 9.9 −100 

F[pa] 4899 4503 395 0.46 0.29 0.2 6994 −38 159 

F[lim] 5628 5166 462 0.56 0.35 0.24 6209 −45 197 

SSB (2023)=B[pa] 8728 7945 783 1.19 0.75 0.52 2932 −74 360 

SSB(2023)=B[lim] 9324 8468 856 1.39 0.87 0.61 2321 −79 390 

SSB(2023)=MSY 
B[trigger] 

8728 7945 783 1.19 0.75 0.52 2932 −74 360 

SSB(2023)=SSB(2022) 1272 1176 96 0.097 0.061 0.042 10944 −2.5 −33 

Roll-over TAC 1013 937 76 0.076 0.048 0.033 11228 0.00 −46 
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Annex 3: Decisions made at WKMEGRIM bench-
mark workshop  

Stock Component Decision Proposed 
By  

Consensus Dissenting 
Opinions 

Reviewers 
Present 

Megrim 7.b-k, 
8.a-b and d:  

Commercial 
Tuning Index 

Use kilogramme per 
fishing day, as opposed 
to kg/fd*100hp 

Josefine and 
Ane 

NA NA NA 

Megrim 7.b-k, 
8.a-b and d:  

Commercial 
Tuning Index 

Remove commercial 
tuning index from as-
sessment 

Hans and 
Chris 

Yes No Yes 

Megrim 7.b-k, 
8.a-b and d:  

Maturity 
Ogives 

Use Histologically de-
rived Maturity Ogives 
for Assessment 

Rosario and 
Chris 

Yes No Yes 

Megrim 7.b-k, 
8.a-b and d:  

Maturity 
Ogives 

Use Female only ma-
turity ogive. Based on 
precedent and that Fe-
males are the main fish-
ery and are the main 
limiting factor for re-
productive output. 

Hans and 
Chris 

Yes No Yes 

Megrim 8.c 
and 9.a 

Maturity 
Ogives 

Use Histologically de-
rived Maturity Ogives 
for Assessment 

Esther Yes No Yes 

Four Spot Me-
grim 8.c and 
9.a 

Maturity 
Ogives 

Use Histologically de-
rived Maturity Ogives 
for Assessment 

Esther Yes No Yes 

Megrim 8.c 
and 9.a 

Maturity 
Ogives 

Use Female only ma-
turity ogive. Based on 
precedent and that Fe-
males are the main fish-
ery and are the main 
limiting factor for re-
productive output. 

Rosario and 
Esther 

Yes No Yes 

Four Spot Me-
grim 8.c and 
9.a 

Maturity 
Ogives 

Use Female only ma-
turity ogive. Based on 
precedent and that Fe-
males are the main fish-
ery and are the main 
limiting factor for re-
productive output. 

Rosario and 
Esther 

Yes No Yes 

Megrim 7.b-k, 
8.a-b and d 

Natural Mor-
tality 

Retain fixed natural 
mortality across all ages 
as it is currently close to 
the estimated NM 
based on the work pre-
sented by Hans and 
falls well within the er-
ror of the different 
methods he presented. 
There were no other 

Ane and Es-
ther 

Yes No Yes 
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data or knowledge 
shared to indicate that 
one could expect a 
change in NM.  

Megrim 7.b-k, 
8.a-b and d 

Catch and Dis-
cards 

If no national level rais-
ing is undertaken by 
data providers before 
submission to inter-
catch, stock coordinator 
needs to establish a 
raising procedure to ap-
ply rates across coun-
tries / areas / quarters. 
The success of the 
benchmark does not 
depend on the out-
come of this exercise. 

Ane Yes No Yes 

Megrim 8.c 
and 9.a 

Catch and Dis-
cards 

Current Policy of only 
accounting for Spanish 
discards retained (due 
to low catches and in-
significant discards in 
Portugal) 

Esther and 
Teresa 

Yes No Yes 

Four Spot Me-
grim 8.c and 
9.a 

Catch and Dis-
cards 

Current Policy of only 
accounting for Spanish 
discards retained (due 
to low catches and in-
significant discards in 
Portugal) 

Esther and 
Teresa 

Yes No Yes 

Megrim 8.c 
and 9.a 

Natural Mor-
tality 

Retain fixed natural 
mortality across all 
ages, using the same 
logic as applied to the 
Northern Stock. 

Ane and Es-
ther 

Yes No Yes 

Four Spot Me-
grim 8.c and 
9.a 

Natural Mor-
tality 

Retain fixed natural 
mortality across all ages 
as there is no indication 
to expect this to have 
changed. 

Ane and Es-
ther 

Yes No Yes 

All Assessment Run assessments with 
different combinations 
of tuning/survey indices 
according to the agreed 
tables uploaded to 
SharePoint 

Ane and Es-
ther 

Yes No Yes 

Megrim 7.b-k, 
8.a-b and d 

Catch and Dis-
cards 

Use the new raising 
procedure 
(WKMEGRIM2022 ap-
proach) for the years 
2016 - 2020. (Inlcude 
2015 if we can get an 
answer from Henrik on 
reason for it not work-
ing in InterCatch) 

Ane Yes No Yes 
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Megrim 7.b-k, 
8.a-b and d 

Reference 
points 

Use a segmented re-
gression with break-
point at Bloss to model 
Stock–recruitment rela-
tionship. 

Ane Yes No Yes 

Megrim 8.c 
and 9.a 

Reference 
points 

Use a segmented re-
gression with break-
point at Bloss to model 
Stock–recruitment rela-
tionship. 

Esther Yes No Yes 

Four Spot Me-
grim 8.c and 
9.a 

Reference 
points 

Use a segmented re-
gression with break-
point at Bloss to model 
Stock–recruitment rela-
tionship. 

Esther Yes No Yes 

Megrim 7.b-k, 
8.a-b and d 

Assessment Use the assessment 
model configuration 
known as "Tweaked fit 
2". 

Ane Yes No Yes 

Megrim 8.c 
and 9.a 

Assessment Use the assessment 
model configuration 
known as "Fit 4: only 
survey without 
smoother" 

Esther Yes No Yes 

Four Spot Me-
grim 8.c and 
9.a 

Assessment Use the assessment 
model configuration 
known as "Fit4: without 
smoother" 

Esther Yes No Yes 

Megrim 7.b-k, 
8.a-b and d 

Forecasts Accept the input as-
sumptions as presented 
in forecast procedure 

Ane 

   

Megrim 7.b-k, 
8.a-b and d 

Reference 
points 

Do not use autocorrela-
tion in the reference 
point estimation 

Ane (by cor-
respond-
ence) 

Yes No Yes 

Megrim 8.c 
and 9.a 

Reference 
points 

Do not use autocorrela-
tion in the reference 
point estimation 

Esther Yes No Yes 

Four Spot Me-
grim 8.c and 
9.a 

Reference 
points 

Do not use autocorrela-
tion in the reference 
point estimation 

Esther Yes No Yes 

Megrim 8.c 
and 9.a 

Forecasts Accept the forecast 
procedure and default 
settings as presented 
(conditional on in-
creased number of sim-
ulations in reference 
point estimation. 

Esther Yes No Yes 

Four Spot Me-
grim 8.c and 
9.a 

Forecasts Accept the forecast 
procedure and default 
settings as presented 
(conditional on in-
creased number of 

Esther Yes No Yes 
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simulations in reference 
point estimation. 

All Stocks Forecasts Default average periods 
for F, recruitment, dis-
card ratios should be 
consistent with the 
methods used for refer-
ence point estimation 
(as described in the up-
dated stock annex) un-
less stock develop-
ments indicate shorter 
periods would be more 
relevant (respond to 
changes).  

David and 
Hans 

Yes No Yes 
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Annex 4: Working documents 
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Annex 5: Reviewer report 

To be attached. 
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Annex 6: Stock annex edits 

• ICES. 2023. Stock Annex: Four-spot megrim (Lepidorhombus boscii) in divisions 8.c and 

9.a (southern Bay of Biscay and Atlantic Iberian waters East). ICES Stock Annexes. Re-

port. https://doi.org/10.17895/ices.pub.23261030 

• ICES. 2023. Stock Annex: Megrim (Lepidorhombus whiffiagonis) in divisions 7.b-k, 8.a-b, 

and 8.d (west and southwest of Ireland, Bay of Biscay. ICES Stock Annexes. Report. 

https://doi.org/10.17895/ices.pub.23261078 

• ICES. 2023. Stock Annex: Megrim (Lepidorhombus whiffiagonis) in divisions 8.c and 9.a 

(Cantabrian Sea and Atlantic Iberian waters). ICES Stock Annexes. Report. 

https://doi.org/10.17895/ices.pub.23261081 
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