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11 Megrim (Lepidorhombus spp.) in Division 6.b (Rock-
all) 

Type of assessment in 2022 

This stock was benchmarked in 2021 (ICES, 2021) and, as a result, the stock was changed from 
category 3 to category 2. The assessment, which is now based on Surplus Production in Contin-
uous Time (SPiCT, Pedersen and Berg, 2017), includes revised assumptions and model priors. 
Reference points were also revised. These changes have resulted in a more reliable assessment 
and the methodology is appropriate to determine stock status and a short-term catch forecast. 

ICES advice applicable to 2023 

ICES advises that when the EU multiannual plan (MAP) for Western Waters and adjacent waters 
is applied, catches in 2023 should be no more than 1022 tonnes. 

General 

Stock description and management units 

Megrim stock structure is uncertain.  Data collected during an EC study contract (98/096) on the 
‘Distribution and biology of anglerfish and megrim in the waters to the west of Scotland,’ 
showed significantly different growth parameters and significant population structure differ-
ence between megrim sampled in 6.a and 6.b (Gordon, 2001).  Spawning fish occur in both areas 
but whether these populations are reproductively isolated is not clear. WKFLAT (2011) con-
cluded that megrim in 6.b should continue to be considered as a separate stock until further 
information is available. 

 

Management area (red box) and assessment area (blue hatched area). 

TAC regulations for 2021 and 2022 are given below: 

 

2021:  
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2022: 

 

 
Fishery in 2021 

Ireland had the highest catches in 2021 followed by the UK and Spain (Table 14.1). The majority 
of the landings and catches are from otter trawlers. 

Catch Landings Discards 
631 tonnes Otter trawls 85% Other gears 15% Otter trawls 100% 

566 tonnes 65 tonnes 

Landings 

Official landings data for each country together with Working Group best estimates of landings 
from 6.b are shown in Table 14.1 and Figure 14.1.  

Catches of megrim comprise two species, Lepidorhombus whiffiagonis and L. boscii. Information 
available to the Working Group indicates that L. boscii, are a negligible proportion of the Scottish 
and Irish megrim catch (Kunzlik et al., 1995; Anon, 2001). It is not clear to the WG whether land-
ings of other countries are accurately partitioned by megrim species. Megrim are caught in asso-
ciation with anglerfish by some fleets and are area-misreported along with anglerfish. However, 
it is unknown whether misreporting from Division 6.b is an issue. 
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Discards 

Discard data for 2021 were available for Ireland, UK and Spain in InterCatch.  Total discard esti-
mates were available from 2005–2021.  To estimate catches prior to 2005, for the SPiCT analysis; 
a catch over landing ratio of 1.2 was used (derived from that observed ratio between 2017–2020).  
In 2021, discards represented approximately 10% of catch; increasing to 65 from 59 tonnes (Table 
14.1 and Figure 14.1). 

Surveys 

In 2005, Scotland initiated a new industry–science partnership survey to provide an absolute 
abundance estimate for anglerfish. Sixteen years of survey data are available and these cover the 
main distribution of the anglerfish fishery. The survey is also considered to have greater spatial 
coverage for megrim, and as such was recommended by WKAGME (2008) as the main source of 
data of megrim relative biomass, for all megrim stocks in the Northern Shelf. 

The survey index for 6.b is shown in Figure 14.2. Due to technical reasons the survey was unable 
to sample in Division 6.b, so the stock size is unknown for 2022. This value is also absent in 2020 
due to the absence of the SCO-IV-VIAMISS-Q2 [G1794] survey cancellation due to Covid. Sensi-
tivity trials showed the assessment to be robust to the missing data and it was decided by the 
group to use the updated assessment despite the missing input data. Details and outputs of the 
sensitivity trials are included below in the uncertainties section of the report. 

The available data shows the stock abundance to have been stable since 2012 prior to which it 
displayed a largely increasing abundance and biomass trend since 2005. The area-stratified sur-
vey provides a minimum estimate of absolute biomass; survey catches are raised based on swept 
area and weighted by area. The survey assumes that all megrim in the trawl path are retained 
e.g. q=1.  Assuming full retention is overly optimistic, therefore the minimum estimate of stock 
biomass was provided. 

Historical stock development 

Prior to the benchmark in 2021, the stock was a category 3 stock that utilised a SPiCT assessment 
and the ratio of the mean of the last two SCO-IV-VIAMISS-Q2 index values.  

Final Assessment 

Following on from the benchmark (ICES, 2021), the final assessment utilised a SPiCT model uti-
lising the recommendations and developed settings. The catch data is shown in Figure 14.1 and 
combined the landings and discard estimates. The abundance index from the SCO-IV-VIAMISS-
Q2 survey is shown in Figure 14.2. Following on from the sensitivity and robustness testing at 
the benchmark the following prior settings were applied: 

- Surplus production curve fixed (n=2) 
- Intrinsic growth rate (r) 0.39 – modelled from FishLife 
- An initial biomass depletion prior of 0.5 
- Intermediate year catch – average of last 3 years’ catch 

The output of the model can be seen in Figure 14.3. The residuals are good (Figure 14.4) and the 
retrospective plots for the assessment show good agreement with all the peels (Figure 14.5). Final 
parameter estimates from the SPiCT run are given in Table 14.2. 
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State of the stock 

The summary plots can be seen in Figure 14.3 and they show fishing pressure on the stock is 
below FMSY and biomass is above MSY Btrigger and Blim. 

Short-term projections 

Short term projections were conducted using a 2022 catch that was the average of the preceding 
3 years, and the assumptions are shown below: 

Variable Value Notes 
F (2022)/FMSY  0.62 F corresponding to status quo catch 
B (2023)/BMSY  1.31 Short term forecast (STF) with status quo catch 
Catch (2022) 759 Status quo catch (average 2019-2021) ; in tonnes 
 

Four management scenarios were explored and the catch and relative reference points estimated 
for 2023. Adopting the MSY approach (using the 35th percentile of predicted catch under F=FMSY) 
gave an estimated catch of 1022 tonnes, a F/FMSY of 0.91 and a B/BMSY of 1.26. 

Basis Total catch 
(2023) 

F2023/FMSY B2024/BMSY % B change 

MSY approach (35th percentile of predicted 
catch distribution under F = FMSY) 

1022 0.91 1.26 -3.67 

FMSY 1116 1.00 1.24 -5.17 
F2021  793 0.69 1.31 -0.06 
F=0 0 0 1.47 12.4 

 

MSY reference points 

The MSY reference points are calculated based on the relative reference points estimated by the 
SPiCT model, so will change when the assessment is updated. The reference points are calculated 
as: 

Framework Reference point Value Technical basis 
MSY approach MSY Btrigger  0.5 * Relative value (B/BMSY) from the SPiCT assessment 

model. BMSY is estimated directly from the SPiCT 
model and changes when the assessment is up-
dated.  

FMSY  1 * Relative value (F/FMSY) from the SPiCT assessment 
model. FMSY is estimated directly from the SPiCT 
model and changes when the assessment is up-
dated.  

Precautionary 
approach 

Blim  0.3 × BMSY  Relative value (equilibrium yield at this biomass is 
50% of MSY). 

Flim  1.7 × FMSY  Relative value (the F that drives the stock to Blim). 

 
Uncertainties and bias in assessment and forecast 

Due to the missing 2022 and 2020 survey data sensitivity analyses were conducted to determine 
the impact on the assessment. Comparisons between the 2021 assessment and the updated 2022 
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were conducted, and showed that the r, K and q parameters (shown in the table below) estimated 
were very similar, with less than 3% change for each. There were some differences in the esti-
mates states in the assessments, with lower fishing mortality and higher biomass states in 2022. 
This would be expected due to the catches being reduced by 31% in 2021. 

 

 
 

Figure 14.6 compares the time series of the relative statuses as estimated by last year’s assessment 
and the updated assessment. There is very good agreement up until 2022, at which point the 
assessment would be expected to diverge due to the large decrease in catches (31%) in 2021. The 
updated assessment produces a slight increase in advice from 2021 (<3%), based on these lower 
catches, and lower intermediate year catch assumptions. 

To evaluate the assessments robustness to missing data, scenarios was recreating using the com-
plete time series as used in 2019. Three assessments were compared: 

- Full time series up to 2019 
- Missing index in 2019 
- Missing index in 2017 and 2019 

  

The parameters and the state of the stock are very similar in all three scenarios. Comparing the 
full scenario and missing two index values found the r and k parameter estimates to be less than 
1% different. The survey catchability parameter differed more (11%) but that might be expected 
to be more poorly estimated as the index time series becomes significantly shortened. The fishing 
mortality and biomass estimates differed approximately 5% between the assessments. Overall 
the time series of relative states show good agreement (Figure 14.7). 

 
The catch advice from these different assessment was also in good agreement, ranging from 1036 
tonnes in the full assessment down to 992 with both missing data points. 

Both these analyses provide reasonable reassurance that the current assessment is robust to miss-
ing survey data to the current extent. It also shows that the catch advice is unlikely to have been 
greatly impacted. There is some concern due to the large decrease in catch in 2021 when there is 
no available estimate of abundance to verify the health of the stock. It appears that this is partially 
due to decreased fishing effort in the area, although some decrease in lpue is also noted. 

Currently the assessment uses the SCO-IV-VIAMISS-Q2 survey to estimate biomass. It should 
be noted that the survey was specifically designed to catch angler fish. While this is not an issue 
when the biomass index is presented in the relative context, in the case of megrim; the raised 
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biomass calculation is based on full retention of megrim in the haul. The estimates are therefore 
considered as the minimum. 

Recommendation for next Benchmark 

This stock was subject to benchmark in 2021.  

Management considerations 

The TAC in 6 has not been fully utilised; the uptake rate is country-specific; partial quota by 
individual Member States may be an artefact of reduction in effort rather than reflective of a 
reduction in biomass. The TAC and assessment area are incompatible. 
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Table 14.1 Megrim in Division 6.b. History of catch and landings; official landings presented by country and ICES estimated 
catch. All weights are in tonnes. 
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1991 - 240 587 14 - 204 - 1045 1045  
1992 - 139 683 53 - 198 - 1073 1073  
1993 - 128 594 56 - 147 - 925 925  
1994 - 176 574 38 - 258 - 1046 1046  
1995 - 117 520 27 - 152 - 816 816  
1996 - 124 515 92 - 112 - 843 843  
1997 - 141 628 76 - 164 - 1009 1009  
1998 - 218 549 116 - 208 - 1091 1091  
1999 - 127 404 57 - 278 - 866 866  
2000 4 167 427 57 - 309 - 964 964  
2001 < 0.5 176 370 42 - 236 - 824 824  
2002 < 0.5 87 120 41 - 207 - 455 455  
2003 - 83 93 74 - 382 - 632 632  
2004 - 43 71 42 - 372 - 528 528  
2005 - 68 88 19 - 207 - 382 382 87 
2006 - 95 59 - - - 190 344 344 75 
2007 - 87 19 - - - 188 106 106 22 
2008 - 68 84 - - - 142 294 294 59 
2009 - 48 46 - - - 165 226 226 44 
2010 - 47 41 - - - 93 139 139 26 
2011 - 72 28 - - - 69 155 155 7 
2012 - 120 61 - - - 89 224 224 21 
2013 - 181 - - - - 58 278 278 15 
2014 - 230 73 - - - 95 343 343 15 
2015 - 256 190 - - - 130 453 453 85 
2016 - 272 69 - - - 116 405 405 145 
2017 - 358 215 - - - 180 586 586 233 
2018 - 438 61 - - - 263 762 764 203 
2019 25 76 † 94 - - - 229 791 757 34 
2020* 41 467 112 - - - 246 866 861 59 
2021* 1 293 71    212 577 566 65 

           
* Landing values are preliminary. 

† Incomplete/missing as a result of part of the data being unavailable under data confidentiality clauses. 
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Figure 14.1. Lez.27.6b ICES estimated landings and discards. Discard data are only available since 2005; values prior 
to that are assumed to be 20% of landings based on the observed ratio from 2017 to 2020. 

 

 

 

Figure 14.2. Survey data for lez.6b from SIAMISS (SCO-IV-VI-AMISS-Q2 [G1794]) 
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Figure 14.3. SPiCT model output for lez.27.6b. Top right: observed and fitted catch with 95 ci. Centre left: Biomass relative 
to BMSY. Centre: F relative to FMSY. Corresponding MSY quantities are shown in each plot as horizontal lines (0.5 BMSY in 
the case of the relative biomass plot). Centre right Kobe plot of stock trajectory. 
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Figure 14.4. SPiCT model residual output for lez.27.6b 
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Figure 14.5. SPiCT model retrospectives for lez.27.6b 
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Table14.2. SPICT results for Lez.27.6b. 
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Figure 14.6. Comparison of relative time series from the SPiCT assessments for lez.27.6b in 2021 and 2022 

 

Figure 14.7. Sensitivity analyses comparing time series from the SPiCT assessments for lez.27.6b in with missing survey 
data points 
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