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Abstract 

 

The STECF expert working group "EWG 1419 - Mediterranean assessment part 2", has convened in Rome during 19 -23 January 2015 and 

addressed a series of issues as requested by DG MARE in the correspomnding terms of references . The detailed output of this work ing 

group efforts is included in the following report.  The report was reviewed by the STECF spring plenary during 13-17 April 2015. 
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1.1. Request to the STECF 
STECF is requested to review the report of the STECF Expert Working Group meeting 14-19, evaluate 
the findings and make any appropriate comments and recommendations. 

 
1.2 Observations of the STECF 
  
The meeting was held in Rome, Italy, from 19-23 January 2015. It was the second of the STECF expert 
ƳŜŜǘƛƴƎǎΣ ǿƛǘƘƛƴ {¢9/CΩǎ нлмп ǿƻǊƪ ǇǊƻƎǊŀƳƳŜΣ ǇƭŀƴƴŜŘ ǘƻ ǳƴŘŜǊǘŀƪŜ ǎǘƻŎƪ ŀǎǎŜǎǎƳŜƴǘǎ ƻŦ 
demersal/small pelagic species in the Mediterranean Sea. The meeting was chaired by Massimiliano 
Cardinale and attended by 20 experts in total, including 4 STECF members. Furthermore, two JRC 
experts and one DG MARE representative were present. 

 
Historical fisheries and scientific surveys data were obtained from the official Mediterranean DCF 
data call issued to Member States on April 15th 2014 with deadline on 9th of June 2014. The data call 
also defined a second deadline on 12th January 2015 for the submission of trawl surveys data for 
Mediterranean Member {ǘŀǘŜǎΦ ¢ƘŜ Řŀǘŀ Ŏŀƭƭ ŀƴŘ ƛǘǎ ŦƻǊƳŀǘ ŀǊŜ ŘƻŎǳƳŜƴǘŜŘ ƻƴ ǘƘŜ Ww/Ωǎ 5/C 
website (http://datacollection.jrc.ec.europa.eu/data-calls). The timeline of upload has been in many 
cases well after the data call deadline and therefore the deadline was not respected by several MSs. 
Moreover, not all the requested data were provided by the MS; details can be found online in the 
following link:  
 
https://visualise.jrc.ec.europa.eu/t/dcf/views/medbs_coverage/Coverage?:embed=y&:display_count
=no  
 
as well as in the DCF Data Call Coverage Report for the Mediterranean and Black Sea in 2014 (JRC 
2015). 

 
In relation to each of the Terms of Reference (ToRs), STECF notes the following: 

 
ToRs(1-2) Update and assess historic and recent stock parameter for a list of stocks and provide a 
synoptic overview for each stock: the EWG-14-19 analysed the data of 16 stocks.  
9 out of 10 assessed stocks were classified as exploited unsustainably; the status of the remaining 6 
stocks could not be defined due to data deficiencies or poor model fits (Table 4.1.1.). 

 
ToR(3) Provide short and medium  term forecasts of stock biomass and yield: the EWG-14-19 
conducted short-term forecasts of stock size and catches for seven stocks. For three stocks it was 
not possible to carry out short-term forecasts due the use of a steady state approach in the 
assessment and to the high uncertainty evidenced by the retrospective analyses. Medium-term 
forecasts were not carried out due the lack of meaningful stock recruitment relationships (Table 
1.3.1.). 

 
ToR(4) Review the quality and completeness of all data: in fulfilment of TOR(4), stock-specific 
evaluation of the data quality were conducted for all stocks requested under TORs (1-3) by the 
EWG-14-19 experts. Moreover, the JRC team examined the data coverage and quality for the 
fisheries and survey data. 
 
Issues in catch data of giant red shrimp and deep sea pink shrimp stocks of GSA 11 were evidenced. 
Such issues impeded to conduct an analytical stock assessment for these stocks. Issues with catch 

http://datacollection.jrc.ec.europa.eu/data-calls
https://visualise.jrc.ec.europa.eu/t/dcf/views/medbs_coverage/Coverage?:embed=y&:display_count=no
https://visualise.jrc.ec.europa.eu/t/dcf/views/medbs_coverage/Coverage?:embed=y&:display_count=no
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data of GSA 11 have been repeatedly highlighted by STECF in previous reports.  
 
As in the past, France did not provide any fisheries data for GSA 8 (i.e. Corsica); moreover effort 
data for all French GSA's are absent prior to 2012. 
 
Italy did not provide any catch data prior to 2004, no abundance-biomass data for small pelagics 
before 2008 and no MEDITS data for Italian GSA 17 prior to 2002.  
 
As a result of not conducting DCF, Greece did not submit any data for 2009-2012 and submitted 
only last quarter of 2013. 
 
Due to the very narrow time interval between data submission deadline and the meetings starting 
date, access to data was made available to the experts too late. As a result data deficiencies for 
certain stocks were not possible to be identified in due time before the meeting and this resulted in 
assessing less stocks than initially foreseen. 
 
STECF supports the request of the EWG to anticipate future deadlines for data submissions by 
Member States, that should be set at least one month before the meeting so that access to the 
compiled data could be given to ǘƘŜ ŜȄǇŜǊǘǎ ƻƴŜ ƻǊ ǘǿƻ ǿŜŜƪǎ ōŜŦƻǊŜ ǘƘŜ ƳŜŜǘƛƴƎǎΩ ǎǘŀǊǘƛƴƎ ŘŀǘŜΦ  
 
ToR(5) Update the proposed priority list for which stock assessment should be performed in 
each calendar year: in fulfilment of TOR (5), a document with the criteria defined for prioritising the 
stocks to be assessed between 2015 and 2017 have been produced. Also, a table with the list of the 
stocks proposed to be assessed in 2015, 2016 and 2017, based on the defined criteria, has been 
included in the report of the EWG.  
 
ToR(6) Explore the possibilities to apply data-limited stock methods to assess the status of 
cephalopods: in fulfilment of TOR (6), a Multi-annual General Depletion Model was explored to 
produce a preliminary assessment of the cuttlefish Sepia officinalis in the Barcelona maritime district 
(comprising the ports of Arenys de Mar, Badalona, Barcelona and Vilanovai la Geltrú) in GSA 6. The 
model is able to satisfactorily fit the data and the diagnostics of the final model show that the catches 
(in number) can be reasonably predicted and that predictions are unbiased. The evolution of the 
vulnerable biomass of cuttlefish shows an increase in the last 10 years of the series, probably linked 
to a decrease in the fishing effort (and therefore fishing mortality) exerted by bottom trawlers. 
 
ToR(7) The EU has the intention to adopt a multiannual management plan for small pelagic 
species in the North Adriatic Sea. Discuss and propose the most scientifically sound MSY value 
or range of values and safeguard points, in terms of F and stock biomass: in fulfilment of TOR (7), 
EWG 14-19 estimated reference points (fishing mortality and biomass) for anchovy and sardine in 
GSA 17. Estimation of reference points was done based on the methodology recently used by ICES for 
North Sea and Baltic Sea stocks. The same procedure was applied to the same stocks during the EWG 
12-19 and EWG 13-19. Several different scenarios with different values of Blim and length of the time 
series were fitted to the latest stock assessment data (i.e. data up to 2013). The FMSY values ranged 
from 0.057 to 0.198 for sardine and between 0.225 and 0.429 for anchovy, and were dictated by the 
choice of Blim and the length of the time series used. However, EWG 14-19 did not reach consensus 
on which scenario should be used to define reference points (fishing mortality and biomass) for the 
stocks anchovy and sardine in GSA 17. 
 
During the STECF Plenary 15-01, the experts revised the outcomes of the EWG-14-19 regarding TOR 
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(7). The lack of an acceptable fitting for both stocks makes results uncertain and not useful. However, 
the range of F values derived from the analyses obtained under different assumptions appear to be in 
line with what shown by ICES (ICES 2014) for other species of small pelagics as sprat and herring in 
the North Sea and Baltic Sea. 
 
The methodology developed by ICES to estimate FMSY ranges (i.e. MSY package) allows mixing 
different stock-recruitment relationships for a single stock. This feature allows the analysis to take 
into account model uncertainty, which is more important when there is not a clear S/R emerging 
from the assessment results. The application of this methodology to the stocks of sardine and 
anchovy in the Adriatic Sea was explored by SGMED but neither Beverton and Holt model nor Ricker 
or a combination of the two models were able to fit the stock and recruitment observation for the 
two species, and thus an hockey-stick model was chosen.  STECF Plenary 15-01 considers that the 
evaluation of biological risk (i.e. probability of SSB falling below Blim) could be done using also other 
methods. STECF consider that by restricting the risk evaluation to the outcomes of the same runs that 
are used to estimate the FMSY ranges, might underestimate risk by conditioning the analysis on the 
same levels of productivity. An MSE algorithm could be an alternative to MSY package in the future, 
integrating across several plausible scenarios to evaluate the robustness of the FMSY ranges to 
uncertainty in stock dynamics and initial population status 
 

 
1.3 Conclusions of the STECF 
 Based on the findings in the EWG-14-19 report, STECF concludes the following: 

 
Among the 16 demersal and small pelagic stocks analysed by the EWG-14-19, nine are currently 
being exploited at rates not consistent with achieving MSY (overfishing is occurring), one is 
sustainably exploited and 6 stocks were not assessed due to data deficiencies or poor model fits. A 
summary of stock status is given in Table 1.3.1. 

 
Table 1.3.1. Summary of stock status for the 16 stocks analysed by the EWG-14-19, stocks for which 
current F is larger than FMSY are highlighted in red. 

 
STECF notes that stock-specific evaluations of the data quality were conducted for all stocks 
requested under ToR (1-3) by the EWG-14-19 experts and endorses the main findings. It is worth 
noting that still remain unsolved several issues linked to data quality. Such problems prevented the 
assessment of the status of some stocks due to unreliable data. Other causes that prevented 

Stock area Species Common name Assessment Comment F FMSY F/FMSY B/Bl im Short termMedium term

GSA 1 Mullus barbatus Red mullet XSA Accepted 1.31 0.27 4.85 Yes No

GSA 1 Lophius budegassa Black-bellied anglerfish VIT Accepted 0.25 0.16 1.56 No No

GSA 5 Lophius budegassa Black-bellied anglerfish XSA Accepted 0.84 0.08 10.50 Yes No

GSA 5 Nephrops norvegicus Norwegian lobster XSA Accepted 0.29 0.17 1.71 No No

GSA 6 Sardina pilchardus Sardine XSA Accepted 1.94 0.56 3.46 Yes No

GSA 6 Engraulis encrasicolus Anchovy ByoDim Not accepted No No

GSA 6 Lophius budegassa Black-bellied anglerfish XSA Accepted 0.91 0.14 6.50 Yes No

GSA 7 Engraulis encrasicolus Anchovy XSA, ASPICNot accepted No No

GSA 7 Sardina pilchardus Sardine XSA Not accepted No No

GSA 9 Parapenaeus longirostris Deep sea pink shrimp XSA Accepted 0.69 0.71 0.97 Yes No

GSA 9 Sardina pilchardus Sardine SepVPA Accepted > 1 No No

GSA 11 Aristaeomorpha foliacea Giant red shrimp Not assessed No No

GSA 11 Parapenaeus longirostris Deep sea pink shrimp Not assessed No No

GSA 17 Nephrops norvegicus Norwegian lobster Not assessed No No

GSA 18 Nephrops norvegicus Norwegian lobster XSA Accepted 0.85 0.14 6.07 Yes No

GSA 18 Mullus barbatus Red mullet XSA Accepted 0.48 0.45 1.07 Yes No
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analyses were linked to delays in data submission. 
 
STECF considers that safeguard points for small pelagic in the Adriatic Sea, in terms of stock biomass 
that have been defined are too uncertain. The main advantage of the methodology developed by 
ICES to estimate FMSY ranges is the possibility of mixing different stock-recruitment relationships for 
a single stock. This feature permits model uncertainty to be explicitly incorporated, which is more 
important when there is not a clear S/R emerging from the assessment results. This possibility was 
not exploited by the EWG-14-19. STECF considers that its application to the stocks of sardine and 
anchovy in the Adriatic Sea should explore that feature and not restrict the analysis to a hockey-stick 
model. 
 
STECF concludes that the EWG-14-19 adequately addressed the Terms of Reference. 
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1. EXECUTIVE SUMMARY 

 
¢ƘŜ ƳŜŜǘƛƴƎ ǿŀǎ ǘƘŜ ǎŜŎƻƴŘ ƻŦ ǘǿƻ {¢9/C ŜȄǇŜǊǘ ƳŜŜǘƛƴƎǎΣ ǿƛǘƘƛƴ {¢9/CΩǎ нлмп ǿƻǊƪ ǇǊƻƎǊŀƳƳŜΣ 
planned to undertake stock assessments of demersal/small pelagic species in the Mediterranean Sea. 
The meeting was organized by JRC in Rome (Italy) from 19th to 23th of January 2015. The meeting was 
chaired by Massimiliano Cardinale and attended by 20 experts in total, including 4 STECF members. 
Furthermore, two JRC experts and one DG MARE representative were present (see Chapter 13). 
 
Historical fisheries and scientific survey data were obtained from the official Mediterranean DCF data 
call issued to Member States on April 15th 2014 with deadline on 9th of June 2014. The data call also 
defined a second deadline on 12 January 2015 for the submission of trawl surveys data for 
aŜŘƛǘŜǊǊŀƴŜŀƴ a{ǎΦ ¢ƘŜ Řŀǘŀ Ŏŀƭƭ ŀƴŘ ƛǘǎ ŦƻǊƳŀǘ ŀǊŜ ŘƻŎǳƳŜƴǘŜŘ ƻƴ ǘƘŜ Ww/Ωǎ 5/C ǿŜōǎƛǘŜ 
(http://datacollection.jrc.ec.europa.eu/data-calls). The timeline of upload has been in many cases 
well after the data call deadline and therefore the deadline was not respected by several MSs. 
Moreover, not all the requested data were provided by the MS; details can be found online in the 
following link https://visualise.jrc.ec.europa.eu/t/dcf/views/medbs_coverage/Coverage?:embed=y&:display_count=no  

as well as in the DCF Data Call Coverage Report for the Mediterranean and Black Sea in 2014 (JRC 
2015). 
 
In fulfilment of TORs (1-2), the EWG 14-19 undertook the stock assessment of 13 stocks, while 3 
stocks were not assessed due to data issues (see details below). For 3 stocks, the assessment was 
conducted but not accepted due to data issues, while a total of 9 out of 10 stocks with an accepted 
assessment were classified as exploited unsustainably with the exception of deep sea pink shrimp in 
GSA 9 (see Table 1 for details). 
 
Table 1. Synoptic table of the stock assessed during EWG 14-19. In red are stocks for which current F 
is larger than FMSY. 

 
Following TOR (3), the EWG 14-19 also conducted short term forecasts of stock size and catches for 7 
stocks. However, no medium term forecasts were carried out for any of the stocks assessed at the 
meeting because no meaningful stock-recruitment relationship was estimated for any of the stock 
assessed. 
 

Stock area Species Common name Assessment Comment F FMSY F/FMSY B/Bl im Short termMedium term

GSA 1 Mullus barbatus Red mullet XSA Accepted 1.31 0.27 4.85 Yes No

GSA 1 Lophius budegassa Black-bellied anglerfish VIT Accepted 0.25 0.16 1.56 No No

GSA 5 Lophius budegassa Black-bellied anglerfish XSA Accepted 0.84 0.08 10.50 Yes No

GSA 5 Nephrops norvegicus Norwegian lobster XSA Accepted 0.29 0.17 1.71 No No

GSA 6 Sardina pilchardus Sardine XSA Accepted 1.94 0.56 3.46 Yes No

GSA 6 Engraulis encrasicolus Anchovy ByoDim Not accepted No No

GSA 6 Lophius budegassa Black-bellied anglerfish XSA Accepted 0.91 0.14 6.50 Yes No

GSA 7 Engraulis encrasicolus Anchovy XSA, ASPICNot accepted No No

GSA 7 Sardina pilchardus Sardine XSA Not accepted No No

GSA 9 Parapenaeus longirostris Deep sea pink shrimp XSA Accepted 0.69 0.71 0.97 Yes No

GSA 9 Sardina pilchardus Sardine SepVPA Accepted > 1 No No

GSA 11 Aristaeomorpha foliacea Giant red shrimp Not assessed No No

GSA 11 Parapenaeus longirostris Deep sea pink shrimp Not assessed No No

GSA 17 Nephrops norvegicus Norwegian lobster Not assessed No No

GSA 18 Nephrops norvegicus Norwegian lobster XSA Accepted 0.85 0.14 6.07 Yes No

GSA 18 Mullus barbatus Red mullet XSA Accepted 0.48 0.45 1.07 Yes No

https://visualise.jrc.ec.europa.eu/t/dcf/views/medbs_coverage/Coverage?:embed=y&:display_count=no
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In fulfilment of TOR (4), stock specific evaluations of the data quality were conducted for all stocks 
requested under ToR (1-3) by the EWG 14-19 experts. Moreover, JRC team examined the data 
coverage and quality of the fisheries and survey data. Results of the evaluations are reported under 
Chapter 7 and at the end of the assessment section of each stock. The main issues found by EWG 14-
19 were with the catch data of both stocks of GSA 11, which did impede to conduct an analytical 
stock assessment for these stocks. Issues with catch data of GSA 11 have been repeatedly highlighted 
by STECF in previous reports. Moreover, as in the past, France did not provide any fisheries data for 
GSA 8 (i.e. Corsica); moreover effort data for all French GSA's are absent prior to 2012. Italy in 
general did not provide any catch data prior to 2004, no abundance-biomass data for small pelagics 
before 2008 and no MEDITS data for Italian GSA 17 prior to 2002. As a result of not conducting DCF, 
Greece did not submit any data for 2009-2012 and submitted only last quarter of 2013. More 
detailed issues identified in the data are described at the end of each stock assessment sections.  
 
Nephrops norvegicus in GSA 17 was not assessed on the basis that, owing to hypothesized differing 
biological characteristics among sub-areas within GSA 17, data have to be compiled for these 
separate putative stock units and an assessment of GSA 17 as one stock unit was not considered 
appropriate by the EWG 14-19.  
 
In fulfilment of TOR (5), a document with the criteria defined for prioritising the stocks to be assessed 
between 2015 and 2017 have been produced. Also, a table with the list of the stocks proposed to be 
assessed in 2015, 2016 and 2017, based on the defined criteria, has been included in the report. This 
list is provisional and subject to revisions based on the availability and quality of data to be submitted 
in all future data calls. 
 
In fulfilment of TOR (6), a MultiAnnual General Depletion Model was explored to produce a 
preliminary assessment of the cuttlefish Sepia officinalis in the Barcelona maritime district 
(comprising the ports of Arenys de Mar, Badalona, Barcelona and Vilanova i la Geltrú) in GSA 6. The 
model is able to satisfactorily fit the data and the diagnostics of the final model show that the catches 
(in number) can be reasonably predicted and that predictions are unbiased. The evolution of the 
vulnerable biomass of cuttlefish shows an increase in the last 10 years of the series, probably linked 
to a decrease in the fishing effort (and therefore fishing mortality) exerted by bottom trawlers. 
 
In fulfilment of TOR (7), EWG 14-19 estimated reference points (fishing mortality and biomass) for 
two stocks, namely anchovy and sardine in GSA 17. Estimation of reference points was done based 
on the methodology recently used by ICES for North Sea and Baltic Sea stocks. The same procedure 
was applied to the same stocks during the EWG 12-19 and EWG 13-19. Several different scenarios 
with different values of Blim and length of the time series were fitted to the latest stock assessment 
data (i.e. data up to 2013). The FMSY values ranged from 0.057 to 0.198 for sardine and between 0.225 
and 0.429 for anchovy, and were dictated by the choice of Blim and the length of the time series used. 
However, EWG 14-19 did not reach consensus on which scenario should be used to define reference 
points (fishing mortality and biomass) for the stocks anchovy and sardine in GSA 17. 
 
This EWG report will be presented and reviewed during the STECF spring plenary meeting PLEN 15-
01, 13-17 April 2015.  
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2. FINDINGS AND CONCLUSIONS OF THE WORKING GROUP 
Findings and conclusion of the STECF EWG 14-19 are reported under the executive summary and 

summed up in Table 1. 

 

3. FOLLOW UP ITEMS 
 

The text below highlights some issues that arose during the EWG 14-19 meeting and created 

difficulties for the meeting or the process of completing the report. The EWG offers the following 

comments/suggestions for next year to improve the process for preparing assessments of the 

Mediterranean Sea stocks: 

 Due to the very narrow time interval between data submission deadline (Monday 12 Jan 

2015) and the meetings starting date (Monday 19 Jan 2015), access to data was made available to 

the experts on late afternoon of Friday 16 Jan 2015. As a result data deficiencies for certain stocks 

were not possible to be identified in due time before the meeting and this resulted in assessing less 

stocks than initially foreseen. 

 To overcome such issues, future deadlines for data submissions by Member States should be 

set at least one month before the meeting so that access to the compiled data could be given to the 

experts 1 or 2 weeks before the meetings starting date. This would allow for identifying errors and  

(i) communicate with Member States for acquiring correct data,  

or  

(ii) replace some of the scheduled stocks with others having sufficient data quality.  



 

   27 

4. INTRODUCTION 
 
The expert working group on Mediterranean stock and fisheries assessment part 2 STECF EWG 14-19 
held its second meeting planned for 2014-2015 in Rome (Italy), 19-23 January 2015. 
 
The chairman opened the meeting at 09:00 on Monday, 19 January 2015, and adjourned the meeting 
by 13.00 on Friday, 23 January 2015. The meeting was attended by 20 experts in total, including 4 
STECF members and a additional 2 JRC experts.  
 
The structure of the present report is in accordance with the terms of reference to STECF, as defined 
in the following chapter. 
 
4.1 TERMS OF REFERENCE FOR EWG-14-19 

 

For the 15 stocks given in Table 4.1.1, the STECF-EWG 14-19 is requested to: 
 
ToR 1 ς Update and assess historic and recent stock parameters for the longest time series possible, 
including growth, maturity and natural mortality where needed. Due account shall be given to 
technical interactions and description of the multispecies and multiple-gears fisheries concerned in 
terms of exploitation pattern, deployed fishing effort (trends over time) and allocation of stock 
catches among different métiers.  
The assessment shall provide the target (biological, bio-economic), the precautionary (threshold) and 
conservation (limit) reference points, either model based or empirical. The reference points shall be 
related to long-term high yields and low risk of stock/fishery collapse and ensure that the 
exploitation levels maintain or restore marine biological resources at least at levels which can 
produce the maximum sustainable yield. 
Provide the percentage of individuals below the minimum size at first capture. Discuss whether a 
size-based reference point could be envisaged for those fisheries with little information available on 
total biomass and/or fishing mortality levels. Furthermore, identify some case studies for which could 
be appropriate to apply size-based reference points. 
Assessment data and methods are to be fully documented with particular reference to the 
completeness and quality of the data submitted by Member States as response to the official 
Mediterranean DCF data call issued on April and reminded in May 2014.  
Data collected outside the DCF and/or delivered to the meeting by non-EU scientists shall be used as 
well and merged with DCF data whenever necessary and following quality check. Due account shall 
also be given to data used and assessments carried out within the FAO regional projects co-funded by 
the European Commission and EU-Member States in particular when using data collected through 
the DCF/DCR and EU funded research projects, studies and other types of EU funding. 
Raw data used to generate the input data, assessment scripts as well as input files need to be made 
available for reproducibility of the assessments and documentation. 
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Table 4.1.1 ς List of proposed stocks. 
 

N° 
FAO 

CODE 
Species scientific name GSA 

Reference year1 of the 
last assessment 

PRIORITY 

1 SBR Pagellus bogaraveo 
Strait of 
Gibraltar 

2011 Very high 

2 ANE Engraulis encrasicolus 7 2010 Very high 

3 PIL Sardina pilchardus 7 2010 Very high 

4 NEP Nephrops norvegicus 17 
There are no previous 

assessments 
High 

5 MUT Mullus barbatus 1 2010 High 

6 ANK Lophius budegassa 1 
There are no previous 

assessments 
High 

7 PIL Sardina pilchardus 9 2012 High 

8 ARS Aristaeomorpha foliacea 11 2010 High 

9 DPS Parapenaeus longirostris 11 2011 High 

10 MUT Mullus barbatus 18 2011 High 

11 PIL Sardina pilchardus 6 2009 High 

12 ANE Engraulis encrasicolus 6 2009 High 

13 ANK Lophius budegassa 6 2011 Medium 

14 ANK Lophius budegassa 5 2011 Medium 

15 NEP Nephrops norvegicus 5 2011 Medium 

 
 
In case it is not possible to carry out an evaluation of those stocks listed in Table 4.1.1, here below it 
is provided a reserve list of stocks (Table 4.1.2.). 
 
Table 4.1.2. ς Reserve stock list 

N° 
FAO 

CODE 
Species scientific name GSA 

Reference year of the last 
assessment 

PRIORITY 

1 DPS Parapenaeus longirostris 9 2010 Medium 

2 NEP Nephrops norvegicus 18 2011 Medium 

3 ARA Aristeus antennatus 18 
There are no previous 

assessments 
Medium 

4 HKE Merluccius merluccius 1 2012 Low 

5 DPS Parapenaeus longirostris 5 2012 Low 

6 MUT Mullus barbatus 5 2012 Low 

                                                       
1 "Reference year" means the most recent year of the time-series used in the stock assessment. 
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ToR 2 ς Provide a synoptic overview on: (1) the fishery; (2) the most recent state of the stock (such 
as spawning stock size, recruitment or exploitation level) in relation to the reference points estimated 
under ToR 1.1; (3) the source of data and methods and; (4) the management advice, including target, 
precautionary and limit reference points. 
 
ToR 3 ς Provide short and medium  term forecasts of stock biomass and yield.  
The forecasts shall include different F scenarios, inter alia: zero catch, the status quo, target to FMSY 
or other appropriate proxy for 2015 and 2020 respectively. 
Whenever the quality of the data series allows it , produce catch forecasts to get high yield while 
avoiding with high probability the risk that SSB falls under Blim. In particular: 
ҍUsing the framework developed at ICES-WKFRAME 2010 adopted in the STECF EWG 12-13, estimate 
the levels of F which minimize the risk of SSB falling below SSBtrigger or crashing the stock and 
provide MSY or maximize the total yield from the stock in the long term. 
ҍ Estimate the level of fishing effort by métier which is commensurate to the sustainable short-term 
and medium-term forecasts and the implications of the proposed changes. 
The simulation by fishery for the abovementioned targets shall be driven either by the most relevant 
stock(s) (either in quantity and/or economic value), or the most vulnerable stock or a scientifically 
weighed mix of MSY targets for the main species involved in the fishery. 
Raw data used to generate the input data for the assessment shall be made available to allow for 
testing different settings and data scenarios. 
 
ToR 4 ς Review the quality and completeness of all data resulting from the official Mediterranean 
DCF data call issued on April 2014. STECF-EWG 14-19 is requested to summarize and concisely 
describe in detail all data quality deficiencies of relevance for the assessment of stocks and fisheries. 
Such review and description are to be based the data format of the official DCF data calls for the 
Mediterranean issued on April 2014. 
 
In addition, the STECF-EWG 14-19 is requested to: 
 
ToR 5 ς Update the proposed priority list for which stock assessment should be performed in each 
calendar year (report STECF 13-05). It should be taken into account the criteria identified in the 
aforementioned report and the latest stock assessments carried out by the STECF and the GFCM-SAC. 
 
ToR 6 ς Explore the possibilities to apply data-limited stock methods to assess the status of 
cephalopods and perform a preliminary assessment for some cephalopod species, with priority given 
to Sepia officinalis, Eledone cirrhosa, and Illex coindetii in GSA 06. 
 
ToR 7 ς The EU has the intention to adopt a multiannual management plan for small pelagic species 
in the North Adriatic Sea. Discuss and propose the most scientifically sound MSY value or range of 
values and safeguard points, in terms of F and stock biomass.  
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5. UPDATE AND ASSESS HISTORIC AND RECENT STOCK PARAMETERS (SUMMARY SHEETS) 
 
5.1 SUMMARY SHEETS 
5.1.1 SUMMARY SHEET OF RED MULLET IN GSA 1 
Species common name: Red mullet   
Species scientific name Mullus barbatus  
Geographical Sub-area(s) GSA(s): 1 
 
5.1.1.1 Most recent state of the stock  
 
State of the adult abundance and biomass 
The SSB does not show any significant trends during the analyzed period 2003-2013. Abundance and 
biomass indices from MEDITS surveys do not reveal any significant trends since 1994, but large 
fluctuations since 2006. EWG 14-19 is unable to fully evaluate the state of the spawning stock due to 
the absence of proposed or agreed management reference points. 
 
State of the juveniles (recruits)  
There was an increasing trend in the number of recruits since 2003 to 2010. Afterwards, recruits 
number descended at similar values observed at the beginning of the time series. The recruitment 
estimated for 2014 is 12,385 thousand individuals, slightly lower compared to the average of the time 
series (15,881 thousand). 
 
State of exploitation 
The current F (1.31) is larger than F0.1 (0.27), chosen as proxy of FMSY and as the exploitation 
reference point consistent with long term yield, which indicates that red mullet in GSA 1 is exploited 
unsustainably. The size composition of landings indicates that the exploitation is concentrated on age 
classes 1-2. 
 

 
Red mullet in GSA 1. XSA summary results. SSB and cath are in tonnes, recruitment in 1000s 
individuals. 
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Source of data and methods 
The stock of red mullet in GSA 1 was assessed applying an Extended Survivor Analysis (XSA) method 
calibrated with fishery independent survey abundance indices (MEDITS). In addition, a yield-per-
recruit (Y/R) analysis was carried out. Both methods were performed from the size composition of 
landings, transforming length data to ages using the L2Age4. Input data landings and length 
frequencies were taken from DCF. Von Bertalanffy growth parameters and length-weight relationship 
were taken from parameters estimated for red mullet in GSA 1. Natural mortality (vector) was 
estimated using PRODBIOM. 
 
5.1.1.2 Outlook and management advice 
EWG 14-19 adviǎŜǎ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦƭŜŜǘǎΩ ŜŦŦƻǊǘ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǳƴǘƛƭ ŦƛǎƘƛƴƎ ƳƻǊǘŀƭƛǘȅ ƛǎ ōŜƭƻǿ ƻǊ ŀǘ ǘƘŜ 
proposed FMSY level, in order to avoid future loss in stock productivity and landings. 
 
5.1.1.3 Fisheries 
Red mullets are among the most important target species for the trawl fisheries but are also caught 
with set gears, in particular trammel-nets (about the 14% of the catches). Over the period 2002-2013 
annual landings oscillated between 100 and 200 tons, with maximum landings in 2009 of around 225 
tons. The amount of discards reported is very low (<2 tons) and represent a maximum of 2% of the 
catch. There are no data on length for these discards. In the current stock assessment presented in 
section 5.2.1, discards were assumed to be 0. 
 
5.1.1.4 Limit and precautionary management reference points 
The limit and precautionary management reference point proposed by EWG 14-19 is: F0.1 = 0.27, 
chosen as proxy of FMSY and as the exploitation reference point consistent with high long term yields. 
 
5.1.1.5 Comments on the assessment 
 
The detailed assessment can be found in section 5.2.1. 
 
 
 
  



 

   32 

5.1.2 SUMMARY SHEET OF BLACK-BELLIED ANGLERFISH IN GSA 1 
Species common name: Black-bellied anglerfish    
Species scientific name: Lophius budegassa   
Geographical Sub-area(s) GSA(s): 1 
 
5.1.2.1 Most recent state of the stock  
This is the first assessment of L. budegassa in GSA 1. 
 
State of the adult abundance and biomass 
The stock size ranged between around. 1900·103 individuals. The SSB decreased slightly from 2003 
(779 t) to 2012 (403 t) but then increased again in 2013 (503 t). Survey indices and commercial 
catches indicate increased abundance over 2011-2013. EWG 14-19 is unable to fully evaluate the 
state of the spawning stock due to the absence of proposed or agreed management reference points. 
 
State of the juveniles (recruits)  
Recruitment showed a slight increase in the number of recruits from 2009 (1387·103) to 2013 
(1779·103).  
 
State of exploitation 
The Fstq (0.25) is larger than F0.1 (0.16), which indicates that Lophius budegassa in GSA 1 is fished 
unsustainably. 
 
Source of data and methods 
The data used in the assessment were: (i) Landings time series 2003-2013 from OTB; (ii) Age 
distributions obtained from slicing of length distributions 2003-2013 (Figure 5.2.4.6.3.1); (iii) Set of 
natural mortality vector, maturity ogive and growth parameters calculated in the study area during 
DCF. The assessment was based on a pseudocohort analysis using the VPA equations, and was carried 
out using the VIT software (Lleonart and Salat, 1992). Data of number at age were obtained from the 
slicing procedure using the L2age4 software. A Yield Per Recruit analyses (YPR) (Beverton and Hold, 
1957) and Spawning Stock Biomass per Recruit (SPR) (Gabriel et al, 1989) was carried out to calculate 
the biological reference points Fmax and F0.1. using the output results of the VIT. 
 
5.1.2.2 Outlook and management advice 
EWG 14-19 proposes F0.1=0.16 (average of age classes 2 to 6) as proxy of FMSY and as limit reference 
point consistent with high yield in the long term, therefore ǊŜŎƻƳƳŜƴŘǎ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦƭŜŜǘǎΩ ŜŦŦƻǊǘ ǘƻ 
be reduced until fishing mortality is below or at the proposed FMSY level, in order to avoid future loss 
in stock productivity and landings. This should be achieved by means of a multi-annual management 
plan taking into account mixed-fisheries considerations. 
 
5.1.2.3 Fisheries 
The species is of secondary commercial importance in GSA 1, but regularly caught by bottom trawlers 
and to, a lesser extent, set nets (2-3% of the total landings in 2013). Most of the landings correspond 
to individuals between 20 and 50 cm TL, which are often sold together with L. piscatorius (about 20% 
of the catches in GSA 1 during the last years) 
 
5.1.2.4 Limit and precautionary management reference points 
The limit and precautionary management reference point proposed by EWG 14-19 is: F0.1 = 0.16, 
chosen as proxy of FMSY and as the exploitation reference point consistent with high long term yields. 
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5.1.2.5 Comments on the assessment 
 
It is advisable to increase the number of years in the length size distribution data, in order to perform 
a tuned VPA in future assessments. 
 
The detailed assessment can be found in section 5.2.2. 
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5.1.3 SUMMARY SHEET OF BLACK-BELLIED ANGLERFISH IN GSA 5 
Species common name: Black-bellied anglerfish 
Species scientific name: Lophius budegassa 
Geographical Sub-area(s) GSA(s): 5 
 
5.1.3.1 Most recent state of the stock  
This is the first assessment of L. budegassa in GSA5. 
 
State of the adult abundance and biomass 
The stock size ranged between. 220-275·103 individuals, except with a peak of 300·103 individuals in 
2009. The SSB increased slightly from 2003 (12.34 t) to 2007 (17.06 t) but then decreased 
progressively to 8.17 t in 2013. EWG 14-19 is unable to fully evaluate the state of the spawning stock 
due to the absence of proposed or agreed management reference points. 
 
State of the juveniles (recruits) 
Recruitment showed a gradual increase from 2004 (147.93·103) to 2009 (192.38·103) followed by an 
abrupt decrease in 2010 (109.76·103); from then, recruits have increased smoothly again up to 
151.83·103 in 2013. 
 
State of exploitation 
The Fstq (0.84) is larger than F0.1 (0.08), which indicates that Lophius budegassa in GSA 5 is fished 
unsustainably. 
 
Source of data and methods 
Landings, tuning fleet (MEDITS) and size-frequency distributions: 2003-2013. Growth, maturity and 
Length-Weight relationship parameters from the Spanish DCF. Natural mortality: PRODBIOM. XSA, 
Y/R and projections: R scripts developed by STECF EWG 13-19. 
 
5.1.3.2 Outlook and management advice 
The main XSA results are shown in the figure below (recruitment, SSB, catch and harvest-F). STECF 
EWG 14-1ф ǊŜŎƻƳƳŜƴŘǎ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦƭŜŜǘǎΩ ŜŦŦƻǊǘ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǳƴǘƛƭ ŦƛǎƘƛƴƎ ƳƻǊǘŀƭƛǘȅ ƛǎ ōŜƭƻǿ ƻǊ ŀǘ 
the proposed FMSY level, in order to avoid future loss in stock productivity and landings. This should 
be achieved by means of a multi-annual management plan taking into account mixed-fisheries 
considerations. 
 
5.1.3.3 Fisheries 
Lophius budegassa is a typical by-catch species of the bottom trawl fishery. This fishery takes two 
different anglerfish species (L. budegassa and L. piscatorius), which are sold in a single commercial 
category. These species have relatively high commercial value whereby the discards are negligible. 
 
5.1.3.4 Limit and precautionary management reference points 
The limit and precautionary management reference point proposed by EWG 14-19 is: F0.1 = 0.08, 
chosen as proxy of FMSY and as the exploitation reference point consistent with high long term yields. 
 
 
5.1.3.5 Comments on the assessment 
As anglerfishes are sold in a single commercial category, the landings corresponding to L. budegassa 
are an estimation based on onboard sampling.  
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Black-bellied anglerfish in GSA 5. XSA summary results. SSB and cath are in tonnes, recruitment in 
1000s individuals. 
 
The detailed assessment can be found in section 5.2.3. 
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5.1.4 SUMMARY SHEET OF NORWAY LOBSTER IN GSA 5 
Species common name: Norway lobster 
Species scientific name Nephrops norvegicus 
Geographical Sub-area(s) GSA(s): 5 (Balearic Islands) 
 

5.1.4.1 Most recent state of the stock  
 
State of the adult abundance and biomass 
The stock abundance showed a maximum of 4.5·106 individuals in 2008 with a deacreasing trend until 
2012-2013, with the minimum values of 4.5·106 individuals observed in 2012. The SSB ranged 
between 40 and 52 t between 2002 and 2011, with the minimum values of 31-34 t in the last years of 
the data series (2012-2013). EWG 14-19 is unable to fully evaluate the state of the spawning stock 
due to the absence of proposed or agreed management reference points. 
 
State of the juveniles (recruits)  
Recruitment showed a maximum of 2.2·106 individuals in 2007, with a decreasing trend since then.  
 
State of exploitation 
The current F (0.29) is larger than F0.1 (0.17), which indicates that Norway lobster in GSA 5 is exploited 
unsustainably.  
 
Source of data and methods 
The data used in the XSA assessment were: (i) Landings time series 2002-2013 from OTB; (ii) Age 
distributions obtained from slicing of length distributions 2002-2013 (Figure 5.2.4.6.3.1); (iii) Set of 
growth parameters calculated in the study area during DCF and (iv) BALAR-MEDITS survey used as 
tuning fleet. As both ages 1 and 2 are poorly represented both in the commercial data and in the 
survey, they were excluded in the model. Age2 was considered as recruitment to the fishery. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Norway lobster in GSA 5. XSA summary results. SSB and cath are in tonnes, recruitment in 1000s 
individuals. 
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5.1.4.2 Outlook and management advice 
STECF EWG 14-мф ǊŜŎƻƳƳŜƴŘǎ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦƭŜŜǘǎΩ ŜŦŦƻǊǘ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǳƴǘƛƭ ŦƛǎƘƛƴƎ ƳƻǊǘŀƭƛǘȅ ƛǎ 
below or at the proposed FMSY level, in order to avoid future loss in stock productivity and landings. 
This should be achieved by means of a multi-annual management plan taking into account mixed-
fisheries considerations. 
 
5.1.4.3 Fisheries 
In the Balearic Islands (western Mediterranean), commercial trawlers develop up to four different 
fishing tactics, which are associated with the shallow shelf (SS), deep shelf (DS), upper slope (US) and 
middle slope (MS), mainly targeted to: (i) Spicara smaris, Mullus surmuletus, Octopus vulgaris and a 
mixed fish category on the shallow shelf (50-80 m); (ii) Merluccius merluccius, Mullus spp., Zeus faber 
and a mixed fish category on the deep shelf (80-250 m); (iii) Nephrops norvegicus, but with an 
important by-catch of large M. merluccius, Lepidorhombus spp., Lophius spp. and Micromesistius 
poutassou on the upper slope (350-600 m) and (iv) Aristeus antennatus on the middle slope (600-750 
m). The MS fishing tactics coincides with the metier OTB_DWSP; OTB_DEMSP and corresponds to 
those days in one of the other fishing tactics is present (SS, DS and/or US) while OTB_MDDWSP 
corresponds to those days in which one haul in MS and at least one of the other fishing tactics is 
performed. The Norway lobster is the main target species in the US and is caught in all the metiers. 

 
5.1.4.4 Limit and precautionary management reference points 
 
The limit and precautionary management reference point proposed by EWG 14-19 is: F0.1 = 0.17, 
chosen as proxy of FMSY and as the exploitation reference point consistent with high long term yields. 
 

5.1.4.5 Comments on the assessment 
The detailed assessment can be found in section 5.2.4.  
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5.1.5 SUMMARY SHEET OF SARDINE IN GSA 6 
Species common name: sardine    
Species scientific name: Sardina pilchardus   
Geographical Sub-area(s) GSA(s): 6 
 
5.1.5.1 Most recent state of the stock  
 
State of the adult abundance and biomass 
SSB in the period 2003-2013, oscillated between 106.5 and 24.1 thousand tons. No precautionary 
biomass reference points have been proposed for this stock. As a result, EWG 14-19 is unable to 
evaluate the status of the stock spawning biomass in respect to these. 
 
State of the juveniles (recruits)  
Recruitment oscillated between a peak in 2004 of 71619 106 in 2004 and 12074 106 individuals in 
2007. In the last year (2013) recruitment was higher than in the previous years (40849 106 
individuals). 
 
State of exploitation 
The current F (F(1-3)= 1.94) is larger than FMSY (0.56). The current exploitation rate (E= 0.70) is much 
higher than the reference E= 0.4, which indicates that sardine in GSA 6 is exploited unsustainably. 
 

 
Sardine in GSA 6. XSA summary results. SSB and catch are in tons, recruitment in 1000s individuals. 
 
Source of data and methods 
Input data for the assessment were taken from DCF. XSA and short term forecast were performed in 
R using FLR routines and scripts provided by JRC.  
 
5.1.5.2 Outlook and management advice 
EWG 14-мф ŀŘǾƛǎŜ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦƭŜŜǘǎΩ ŜŦŦƻǊǘ ŀƴŘκƻǊ ŎŀǘŎƘŜǎ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǳƴǘƛƭ ŦƛǎƘƛƴƎ ƳƻǊǘŀƭƛǘȅ ƛǎ 
below or at the proposed level FMSY, in order to avoid future loss in stock productivity and landings. 
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This should be achieved by means of a multi-annual management plan taking into account mixed-
fisheries effects 
 
5.1.5.3 Fisheries 
The current fleet (2013) in GSA 06 is composed by 140 units; 2 of them are smaller than 12 m, 120 
bigger than 12 m, and 18 are over 24 m. The purse seine fleet has continuously decreased in the last 
two decades, from 222 vessels in 1990 to 140 in 2013. It is the smallest units that have disappeared. 
Sardine, even if facing a lower market price than anchovy, represents an important resource for the 
fishery. In the period 2002- 2013 sardine landings ranged between around 25,000 t in 2006 and 7500 
t in 2009- 2010. At present (2013) sardine landings are low, around 9700 t. 
 
5.1.5.4 Limit and precautionary management reference points 
The limit and precautionary management reference point proposed by EWG 14-19 is: E = 0.40 (i.e. 
F=0.56), chosen as proxy of FMSY and as the exploitation reference point consistent with high long 
term yields. 
 
5.1.5.5 Comments on the assessment 
 
The detailed assessment can be found in section 5.2.5 
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5.1.6 SUMMARY SHEET OF ANCHOVY IN GSA 6 
Species common name: European Anchovy    
Species scientific name: Engraulis encrasicolus   
Geographical Sub-area(s) GSA(s): Northern Spain GSA 6 
 
5.1.6.1 Most recent state of the stock  
 
State of the adult abundance and biomass 
The results of the assessment were not accepted due to poor fitting of the model used (see details in 
section 5.2.6 of this report). 

 

State of the juveniles (recruits)  
Not assessed 
 
State of exploitation 
Not assessed 
 
Source of data and methods 
The input data used for the adopted modelling approach was total yearly landing of the purse seine 
fleet (tons) and a series of abundance indices (acoustic biomass estimates ECOMED 1996-2008 and 
MEDIAS 2009-2013). A modelling approach based on the fitting of a non-equilibrium surplus 
production model (BioDyn package; FAO, 2004) on the series of observed abundance indexes, 
allowing for the optional incorporation of an environmental index. Von-Bertalanffy growth 
parameters, necessary for the calculation of natural mortality, were estimated with DCF data 
collected in GSA 6 in 2013, running the last version of the program INBIO 2.0 (Sampedro et al., 2005, 
last update 2012 pers. Comm.). Natural mortality was estimated following Pauly (1980).  
 
5.1.6.2 Outlook and management advice 
The model was not accepted, thus no management advice was provided. 
 
5.1.6.3 Fisheries 
Anchovy is the main target species of the purse seine fleet in Northern Spain due to its high economic 
value. Catches in the period 1990-2013 has been highly variable, with a minimum of 1900 tons in 
2007 and an average of 11,700 tons. Higher catches occurred in the period 1990-94, with catches 
between 17,000 and 22,000 tons. Thereafter catches have been continuously decreasing with three 
recoveries in 2002, 2009 and 2012. In 2013 shows higher catches 17,178 t, a similar value to the one 
in 1990, but it is still not close to the peak of the landings occurred between 1991 and 1994. Years 
with higher landings are usually correlated with a successful and high recruitment period, while 
unsuccessful recruitment in a given year is correlated with a low level of landings. The catches 
evolution is consistent with the result of the acoustic assessments.  
 
5.1.6.4 Limit and precautionary management reference points 
A reference exploitation rate E=0.4 as proxy of FMSY was set following Patterson (1992). 

 
5.1.6.5 Comments on the assessment 
 
The detailed assessment can be found in section 5.2.6. 
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5.1.7 SUMMARY SHEET OF BLACK-BELLIED ANGLERFISH IN GSA 6 
Species common name:   Black-bellied anglerfish    
Species scientific name  Lophius budegassa  
Geographical Sub-area(s) GSA(s): 6 
 
5.1.7.1 Most recent state of the stock  
 
State of the adult abundance and biomass 
The SSB is fluctuating during the time series with an average of 510 t. No precautionary biomass 
reference points have been proposed for this stock. As a result, EWG 14-19 is unable to evaluate the 
status of the stock spawning biomass in respect to these. 
 
State of the juveniles (recruits)  
The recruitment estimated for 2014 is 11,800 thousand individuals, slightly higher compared to the 
series average (10,300 thousand).  
 
State of exploitation 
The current F (0.91) is larger than F0.1 (0.14), chosen as proxy of FMSY and as the exploitation 
reference point consistent with high long term yields, which indicates that black-bellied anglerfish in 
GSA 6 is exploited unsustainably. The size composition of landings indicates that the exploitation is 
based on age classes 1-4 with age 0 not fully recruited to the fisheries. 

 
Black-bellied anglerfish in GSA 6. XSA summary results. SSB and catch are in tonnes, recruitment in 
1000s individuals. 
 
Source of data and methods 
The stock of black-bellied anglerfish in GSA 6 was assessed applying an Extended Survivor Analysis 
(XSA) method calibrated with fishery independent survey abundance indices (MEDITS). In addition, a 
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yield-per-recruit (Y/R) analysis was carried out. Both methods were performed from the size 
composition of trawl landings, transforming length data to ages using the statistical age slicing script 
developed by Scott et al. (2012) during EWG 11-12. Input data landings and length frequencies were 
taken from DCF. Von Bertalanffy growth parameters and length-weight relationship were taken from 
parameters estimated for black-bellied anglerfish in GSA 6. Natural mortality (vector) was estimated 
using PROBIOM. 
 
5.1.7.2 Outlook and management advice 
STECF EWG 14-мф ŀŘǾƛǎŜǎ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦƭŜŜǘǎΩ ŜŦŦƻǊǘ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǳƴǘƛƭ ŦƛǎƘƛƴƎ ƳƻǊǘŀƭƛǘy is below or 
at the proposed FMSY level, in order to avoid future loss in stock productivity and landings. 
 
5.1.7.3 Fisheries 
Black-bellied anglerfish is a demersal species of secondary commercial importance in GSA 6, but 
regularly caught by bottom trawlers and to, a lesser extent, set nets (mainly trammel nets). Over the 
period 2002-2013 annual landings increased to around 1000 t. Trawl discards in weight are high in 
the last three years (2011-2013) but there are not length frequencies distributions in DCF associated 
to these discards. In the current stock assessment presented in section 5.2.7, discards were assumed 
to be 0. 
 
5.1.7.4 Limit and precautionary management reference points 
The limit and precautionary management reference point proposed by EWG 14-19 is: F0.1 = 0.14, 
chosen as proxy of FMSY and as the exploitation reference point consistent with high long term yields. 
 
5.1.7.5 Comments on the assessment 
The detailed assessment can be found in section 5.2.7. 
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5.1.8 SUMMARY SHEET OF ANCHOVY IN GSA 7 
Species common name: European Anchovy    
Species scientific name : Engraulis encrasicolus   
Geographical Sub-area(s) GSA(s): GSA 7 
 
5.1.8.1 Most recent state of the stock  
 
State of the adult abundance and biomass 
The results of the assessment were not accepted due to model poor fitting (see details in section 
5.2.8 of this report). 

State of the juveniles (recruits)  
Not assessed.  
 
State of exploitation 
Not assessed.  
 
Source of data and methods 
Data coming from DCF (catch at age) for the period 2003-2013 were used to run an Extended 
Survivor Analysis (XSA) as well as a4a models, tuned with PELMED abundance indices for 2003-2013. 
Discards were not included in the catches due to lack of consistent information along the period 
however when discard data were available, the quantities of discards were considered negligible. 
Age slicing was redone according to revised age-length keys derived from new otolith readings 
computed at IFREMER. Maturity at age and weight-length relationship were also estimated from 
IFREMER data. Natural mortality was estimated using both Gislason (2010) and Lorenzen (1996) 
equations. 
 
5.1.8.2 Outlook and management advice 
No model was accepted, so that no management advice was produced.  
 
5.1.8.3 Fisheries 
The number of pelagic trawlers strongly decreased a few years ago. While 12 trawlers landed more 
than 1 t of anchovies each in 2013, only 1 vessel targets small pelagics all year round, while the 
others alternate between small pelagics and demersal species. As a consequence, the total catches 
remained low in 2013. They have been fluctuating around 2000 t for the last 5 years. Most 
regulations (no fishing activity during the week-end, length of trawlers, etc.) are fully respected, 
possibly with the exception of the limitation of engine power for trawlers. 

5.1.8.4 Limit and precauationary management reference points 
No reference points defined 
 
5.1.8.5 Comments on the assessment 
 
The detailed assessment can be found in section 5.2.8. 
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5.1.9 SUMMARY SHEET OF SARDINE IN GSA 7 
Species common name: European sardine    
Species scientific name : Sardina pilchardus   
Geographical Sub-area(s) GSA(s): GSA 7 
 
5.1.9.1 Most recent state of the stock  
 
State of the adult abundance and biomass 
No analytical assessment was run due to the recent low level of exploitation (low catches and low 
effort due to the absence of market for the current small-sized sardines) and to the fact that the 
population (composed almost only by ages 0 and 1). No analytical assessment was run due to several 
data issues. Acoustic estimates showed an intermediate level of biomass in 2014. 
 
State of the juveniles (recruits)  
No analytical assessment was run due to several data issues. For the first time, recruits were 
practically absent in the 2014 PELMED survey. 
 
State of exploitation 
Not assessed. 
 
Source of data and methods 
No assessment. 
 
5.1.9.2 Outlook and management advice 
No assessment. 
 
5.1.9.3 Fisheries 
The present fishing pressure is very low, landings being lower than 1000 t. Due to a decrease in the 
average length of sardine, the fishing effort has strongly decreased. The number of pelagic trawlers 
(OTM) decreased and only 1 is now focusing on small pelagics all year round. Most other OTM 
alternate between bottom trawling and pelagic trawling. 
 
5.1.9.4 Limit and precauationary management reference points 
No reference points were defined 
 
5.1.9.5 Comments on the assessment 
 
The detailed assessment can be found in section 5.2.9. 
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5.1.10 SUMMARY SHEET OF SARDINE IN GSA 9 
Species common name: European sardine    
Species scientific name : Sardina pilchardus   
Geographical Sub-area(s) GSA(s): GSA 9 
 
5.1.10.1 Most recent state of the stock  
 
State of the adult abundance and biomass 
Fishery independent information regarding the state of sardine in GSA 9 was derived from the 
international survey MEDITS in term of estimated trend in density and biomass. The estimated 
biomass indices reveal a clear decreasing trend. The outputs of the separable VPA confirm this trend. 
 
State of the juveniles (recruits)  
Also for the recruits the outputs of the separable VPA showed a clear decreasing trend from 2006 up 
to now. 
 
State of exploitation 
EWG 14-19 Consider E=0.4 as limit management reference point consistent with high long term yields 
for small pelagic species. The exploitation rate for sardine in GSA 9 was higher than the reference 
point in any of the scenario tested so the stock was considered exploited unsustainably. Anyway 
without an independent source of information especially coming from an Echo-survey the results of 
the present assessment should be considered as qualitative but not reliable as absolute estimates. 

 
Source of data and methods 
Data from DCF provided at EWG-14-19 containing information on sardine landings and the respective 
age structure for 2006-2013 were used. A vector of natural mortality value by age was obtained using 
Gislason method (Gislason et al.,2010). Catch at age, weight at age, mortality at age and maturity at 
age data for the 2006-2013 period were compiled for age classes 0 to 4+ and used as input data for 
the Separable VPA. Catches belonged mainly to age 1 class. Separable VPA was computed for four 
different scenarios of F terminal: 0.3, 0.5, 0.7 and 1.0 considering as S terminal value 1 and a 
reference age for unit selection, the first age at which the selection pattern may be regarded as fully 
recruited and subsequently flat equal to 3. The computation was made by R-project software and the 
FLR libraries. 

 

Summary of the stock assessment 
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Sardine GSA 9. Separable VPA summary results. SSB and catch are in tonnes, recruitment in 1000s 
individuals. The outputs of Separable VPA can be considered valid only for the estimates of the 
harvest level while they should be considered only as trend in term of recruits and SSB.  
 
5.1.10.2 Outlook and management advice 
STECF EWG 14-мф ŀŘǾƛǎŜǎ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦƭŜŜǘǎΩ ŜŦŦƻǊǘ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǳƴǘƛƭ ŦƛǎƘƛƴƎ ƳƻǊǘŀƭƛǘȅ ƛǎ ōŜƭƻǿ ƻǊ 
at the proposed FMSY level, in order to avoid future loss in stock productivity and landings. 
 
5.1.10.3 Fisheries 
In the GSA 9, sardine is mainly exploited by purse seiners. Due to its low economic value, however, 
sardine does not represent the main target species for this fleet, while anchovy (Engraulis 
encrasicolus) is the most important species exploited by this fishery. The fishing season starts in 
spring (March) and ends in autumn (October). Favourable weather conditions and abundance in the 
catches can extend the fishing activity to the end of November. However, the maximum activity of 
the fleet is normally observed in the summer. Sardine is also a by-catch in the bottom trawl fisheries. 
However, the landings yielded by these metiers are very low (about 1%) in comparison to those by 
purse seiners. Pelagic trawling is not carried out in the GSA 9. 
 
5.1.10.4 Limit and precautionary management reference points 
A reference exploitation rate E=0.4 as proxy of FMSY was set following Patterson (1992). Detailed 
comments are to be found in the assessment section (5.2.10). 
 

5.1.10.5 Comments on the assessment 
Data provided from DCF at the EWG 14-19 contained information on total landings and catch at age 
of sardine in GSA 9 for the years 2006-2013. Despite data available were enough to perform an 
Extended Survivor Analysis (XSA) the lack of corresponding abundance indexes for the same period, 
useful for model tuning, led to the decision of consider the opportunity to assess the species using a 
Separable VPA approach. Tuning data should be derived from the data collected during surveys at sea 
and in the case of small pelagic species especially with the acoustic survey. It would therefore be wise 
to plan acoustic survey campaigns also in the GSA 9 along the lines of those currently made in other 
Italian areas (i.e. MEDIAS surveys in the Adriatic Sea and Strait of Sicily). 
 
The detailed assessment can be found in section 5.2.10. 
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5.1.11 SUMMARY SHEET OF DEEP SEA PINK SHRIMP IN GSA 9 

Species common name: Deep sea pink shrimp    
Species scientific name : Parapenaeus longirostris   
Geographical Sub-area(s) GSA(s): GSA 9 
 
5.1.11.1 Most recent state of the stock 
State of the adult abundance and biomass 
Stock assessment has been performed applying Extended Survivors Analysis (XSA) to the DCF data of 
landings for the period 2006-2013. According to the XSA results, SSB estimates showed an increasing 
pattern since 2008, with a high peak in 2011. MEDITS indices show very high values in 2010-2013. No 
precautionary biomass reference points have been proposed for the Deep sea pink shrimp stock. 
Therefore, STECF EWG 14-19 is unable to fully evaluate the status of the stock spawning biomass with 
respect to the precautionary approach.  

 
Deep sea pink shrimp GSA 9. XSA summary results. SSB and catch are in tonnes, recruitment in 1000s 
individuals. 
 
State of the juvenile (recruits) 
From landing data, recruitment is indicated to have increased over time and a strong year class was 
observed in 2011 (424.8 millions). Survey data confirm this positive trend. Relative indices for age 0 
from MEDITS indicated a general fluctuating trend since 1994, with three main recruitment peaks in 
1998, 2003 and 2005. Since 2009, very high abundance of recruits was detected.  
 
State of exploitation 
STECF EWG 14-19 proposes the estimated F0.1=0.71 as limit management reference point for 
sustainable exploitation, consistent with high long term yield (FMSY proxy). According to the F 
estimates obtained with XSA, Fcurr (0.69) was below the estimated reference value of F0.1 in 2009, 
2011 and 2013 and slightly above in 2010 and 2012. STECF-EWG 14-19 considers the stock has been 
harvested sustainably, consistent with high long term yield and lower risk of stock collapse.  
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Source of data and methods 
An XSA analysis was performed using 2006-2013 DCF data (biomass landed and age composition of 
the catches), tuned with fishery independent abundance indices (MEDITS survey). A vector of natural 
mortality was obtained applying PRODBIOM. In addition, Yield per Recruit (YPR) analysis was 
performed for the estimation of F0.1 (i.e. proxy of FMSY). 
 
5.1.11.2 Outlook and management advice 
 
EWG 14-19 advises to not increase the current level of effort of the relevant fleets, in order to avoid 
future loss in stock productivity. Such advice shall be considered when multi-annual management 
plan taking into account mixed-fisheries effects will be designed. 
 
5.1.11.3 Fisheries 
 
Deep sea pink shrimp is one of the most important target species of the fishery carried out on the 
shelf break and upper part of continental slope of GSA 9. The species is exclusively exploited with 
otter bottom trawling. P. longirostris belongs to a fishing assemblage distributed from 150 to 350 m 
depth, where the main target species are European hake, Merluccius merluccius, Horned octopus, 
Eledone cirrhosa and Norway lobster, Nephrops norvegicus, at greater depths. In the last four years 
the total landing of P. longirostris in GSA 9 showed an evident increasing trend, with a maximum of 
621 tons in 2012. The landing is mainly composed by adult individuals over the size at first maturity, 
while discarding represents, on average, about 10% of the total biomass caught. 
 
5.1.11.4 Limit and precautionary management points 
The limit and precautionary management reference point proposed by EWG 14-19 is: F0.1 = 0.71, 
chosen as proxy of FMSY and as the exploitation reference point consistent with high long term yields. 
 
5.1.11.5 Comments on the assessment 
The detailed assessment of the species in GSA 9 can be found in section 5.2.11 of this report. 
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5.1.12 SUMMARY SHEET OF GIANT RED SHRIMP IN GSA 11 
Species common name: Giant red shrimp 
Species scientific name Aristaeomorpha foliacea 
Geographical Sub-area(s) GSA(s): 11 
 
5.1.12.1 Most recent state of the stock  
Due to inconsistency in the short data series STECF EWG 14-19 decided to do not perform the 
assessment of this stock. Medits survey indices show a variable pattern of abundance (n/h) and 
biomass (kg/h) without an increasing trend in the last years. 
 
State of the adult abundance and biomass 
The assessment from the SURBA analysis on MEDITS survey data do detect a decreasing trend in SSB 
from 2002 to 2007, followed by an increasing pattern in recent years. 
 
State of the juveniles (recruits)  
Recruitment shows high fluctuations in the whole time series with a peak in 2002. 
 
State of exploitation 
Fishing mortality (F1-3) estimated by SURBA on MEDITS 1994-2013 did not show any clear temporal 
trend, fluctuating beween 0.23 and 1.58. 
 
Source of data and methods 
Considering the data quality and the inconsistences in the landing data, and taking in to account that 
for GSA 11 a specific request for a deep revision of the data was often requested, STECF EWG 14-19 
decided to do not perform the assessment. 
 
5.1.12.2 Outlook and management advice 
EWG 14-19 did not provide advice on giant red shrimp in GSA 11 
 
5.1.12.3 Fisheries 
The GSA 11 fishing fleet is made up by about 1300 boats, 150 of which are small medium and big 
ǘǊŀǿƭŜǊǎΦ !ŘƳƛƴƛǎǘǊŀǘƛǾŜƭȅ ǾŜǎǎŜƭǎ ōŜƭƻƴƎ ǘƻ ŦŜǿ ƳŀƧƻǊ ŦƛǎƘƛƴƎ ǇƻǊǘǎ όάŎƻƳǇŀƳŀǊŜέύ ƴŀƳŜƭȅ /ŀƎƭƛŀǊƛΣ 
La Maddalena, Olbia, Oristano and Porto Torres. Other important ports are Alghero, Porto Torres, La 
/ŀƭŜǘǘŀ ŀƴŘ {ŀƴǘΩ!ƴǘƛƻŎƻΦ The giant red shrimp is a high-value species, being a target of a specific 
deep trawl fishery in the whole GSA 11. The big trawlers of GSA11 operate all the week from Monday 
to Friday accomplishing daily or bi-daily fishing trips and  delivering products to local markets.  
Moreover, due to the distance of the fishing grounds to the main portsof the western cost and the 
dominant weather conditions, the fleet targeting A. foliacea shows some seasonal variations, with 
more time spent at sea from mid spring to mid-autumn. The big trawlers of GSA11 operate all the 
week from Monday to Friday accomplishing daily or bi-daily fishing trips and  delivering products to 
local markets.  Trawl fishing effort (KW*fishing days) is decreasing since 2004 with the lowest values 
achieved in 2013. Annual landings of giant red shrimp show a maximum of 170 tons in 2005 followed 
by a gradual decline in the successive years. The lowest value (63.3 t) was obtained in 2013. 
 
5.1.12.4 Limit and precauationary management reference points 
No reference points were calculated during EWG 14-19. 
 
5.1.12.5 Comments on the assessment 
The detailed assessment can be found in section 5.2.12. 
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5.1.13 SUMMARY SHEET OF DEEP SEA PINK SHRIMP IN GSA 11 
Species common name: Deep-water rose shrimp (FAO)  
Species scientific name: Parapenaeus longirostris    
Geographical Sub-area(s) GSA(s): 11 
 
5.1.13.1 Most recent state of the stock  
Due to inconsistency in the data time series STECF EWG 14-19 decided not to perform the 
assessment of this stock. MEDITS survey indices show a variable pattern of abundance (n/h) and 
biomass (kg/h) without an increasing trend in the last years 
 
State of the adult abundance and biomass 
According to the MEDITS data (SURBA analysis), SSB was at the lowest levels in mid-Ψфлǎ όмффп-1996). 
It started increasing rapidly in 1997 to peak in 1999. Since then SSB declined to achieve the lowest 
value in 2008. In the perod 2009-2012 there was an increase in SSB followed by a reduction in 2013. 
 
State of the juveniles (recruits)  
Recruitment during MEDITS show peaks in 1998 and 2010 without any temporal trend. 
 
State of exploitation 
Fishing mortality (F0-2) estimated by SURBA on MEDITS 1994-2013 did not show any clear temporal 
trend, fluctuating beween 0.7 and 2.0. 
 
Source of data and methods 
Considering the data quality and the inconsistences in the landing data (numbers at-age, size 
structures) and taking into account that for GSA 11 a specific need for a thorough revision and update 
of data is required, STECF EWG 14-19 decided not to perform the assessment for this stock. 
 
5.1.13.2 Outlook and management advice 
EWG 14-19 did not provide advice on deep-sea pink shrimp in GSA 11 
 
5.1.13.3 Fisheries 
The GSA 11 fishing fleet is made up by about 1300 boats, 150 of which are small medium and big 
ǘǊŀǿƭŜǊǎΦ !ŘƳƛƴƛǎǘǊŀǘƛǾŜƭȅ ǾŜǎǎŜƭǎ ōŜƭƻƴƎ ǘƻ ŦŜǿ ƳŀƧƻǊ ŦƛǎƘƛƴƎ ǇƻǊǘǎ όάŎƻƳǇŀƳŀǊŜέύ ƴŀƳŜƭȅ /ŀƎƭƛŀǊƛΣ 
La Maddalena, Olbia, Oristano and Porto Torres. Other important ports are Alghero, Porto Torres, La 
/ŀƭŜǘǘŀ ŀƴŘ {ŀƴǘΩ!ƴǘƛƻŎƻΦ The deep-sea pink shrimp is one of the most important target species of 
the fishery carried out on bottoms of the upper slope and it is part of an important fishing 
assemblage targeted exclusively by trawlers. The discard fraction is composed of species such as 
Glossanodon leioglossus, Capros aper, Galeus melastomus and Raja sp. 
The big trawlers of GSA11 operate all week long from Monday to Friday accomplishing daily or bi-
daily fishing trips and  delivering products to local markets. The mid-sized and small trawlers perform 
daily fishing trips, before the sunrise until the early morning, remaining sometimes two days at sea. 
Moreover, due to the distance of the fishing grounds to the main ports of the western coast and the 
dominant weather conditions, the fleet targeting P. longirostris shows some seasonal variations, with 
more time spent at sea from mid spring to mid-autumn. Some large trawlers move seasonally to 
different fishing grounds far from the usual ports. 
Fishing effort (KW*fishing days) is decreasing since 2004 with the lowest values achieved in 2013.   
Total landings of deep see pink shrimp according to DCF data shows a peak of 552 tons in 2005 
followed by a fast decline in the successive years. The lowest value (23.2 t) was obtained in 2013. 
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5.1.13.4 Limit and precauationary management reference points 
No reference points calculated during EWG 14-19. 
 
5.1.13.5 Comments on the assessment 
The detailed assessment can be found in section 5.2.13. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

   52 

5.1.14 SUMMARY SHEET OF NORWAY LOBSTER IN GSA 17 
Species common name: Norway lobster 
Species scientific name: Nephrops norvegicus 
Geographical Sub-area(s) GSA(s): GSA 17 
 
5.1.14.1 Most recent state of the stock  
No previous assessments performed. 
 
State of the adult abundance and biomass 
Not assessed. 
 
State of the juveniles (recruits)  
Not assessed. 
 
State of exploitation 
Not assessed. 
 
Source of data and methods 
Not assessed. 
 
5.1.14.2 Outlook and management advice 
Nephrops norvegicus in GSA 17 was not assessed on the basis that, owing to differing biological 
characteristics among areas within GSA 17, data have to be compiled for these separate areas and an 
assessment of GSA 17 as one stock unit was not considered appropriate. 
 
5.1.14.3 Fisheries 
Nephrops norvegicus is exploited by bottom trawls in the entire GSA 17 and by baited traps/creels in 
the northeastern channels of Croatia. 
 
5.1.14.4 Limit and precauationary management reference points 
Not assessed 
 
5.1.14.5 Comments on the assessment 
Nephrops norvegicus in GSA 17 was not assessed on the basis that, owing to differing biological 
characteristics among areas within GSA 17, data have to be compiled for these separate areas and an 
assessment of GSA 17 as one stock unit was not considered appropriate. 
 
 
The detailed information can be found in section 5.2.14. 
 
 
 
 
 
 

 



 

   53 

5.1.15 SUMMARY SHEET OF NORWAY LOBSTER IN GSA 18 
Species common name: Norway lobster 
Species scientific name: Nephrops norvegicus 
Geographical Sub-area GSA: 18 
 
5.1.15.1 Most recent state of the stock  
 
State of the adult abundance and biomass 
The SSB pattern observed in the XSA results is rather stable trend from 2006 to 2013. In the absence 
of proposed and agreed precautionary management references, STECF EWG 14-19 is unable to fully 
evaluate the status of SSB. 
 
State of the juveniles (recruits)  
Recruitment showed a decreasing trend from 2007 to 2013 . 
 
State of exploitation 
STECF EWG 14-19 proposes F = 0.14 as limit management reference point (basis F0.1) of exploitation 
consistent with high long term yield. Given the results of the present analysis (Fcurrent (2013) = 
0.85), the stock is considered exploted unsustainably during the period 2007-2013. EWG 14-19 
ǊŜŎƻƳƳŜƴŘǎ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦƭŜŜǘǎΩ ŜŦŦƻǊǘ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǘƻ ǊŜŀŎƘ ǘƘŜ ǇǊƻǇƻǎŜŘ ƭŜǾŜƭ C0.1, in order to 
avoid future loss in stock productivity and landings. This should be achieved by means of a multi-
annual management plan. 

Norway lobster in GSA 18. XSA results: Recruitment, SSB, Catch and F. SSB and catch are in tonnes, 
recruitment in 1000s individuals. 
 
 
Source of data and methods 
The data used in the analyses were from trawl surveys (time series of MEDITS survey from 1994 to 
2013) and from fisheries. The stock is assessed by XSA method in 2007 and 2013. A sex combined 
analysis was carried out. The growth parameters used are females Linf=62 mm; k=0.19; t0= -0.5; males 
Linf=80 mm; k=0.17; t0= -0.5. 
Parameters of the length-weight relationship were a=0.5749, b=3.1626 for sexes combined (length in 
cm). 
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A vector of natural mortality was calculated using the PRODBIOM approach.  
The XSA was calculated on the age range between 1 and 7+, as these were the age classes most 
represented in the catches. The Fbar was calculated considering ages 1-6. 
Management reference points were estimated by an YPR implemented in FLR. 
 
5.1.15.2 Outlook and management advice 
STECF EWG 14-мф ŀŘǾƛǎŜǎ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦƭŜŜǘǎΩ ŜŦŦƻǊǘ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǳƴǘƛƭ ŦƛǎƘƛƴƎ ƳƻǊǘŀƭƛǘȅ ƛǎ ōŜƭƻǿ ƻǊ 
at the proposed FMSY level, in order to avoid future loss in stock productivity and landings. This should 
be achieved by means of a multi-annual management plan taking into account mixed-fisheries 
considerations. 
 
5.1.15.3 Fisheries 
In GSA 18, Norway lobster is only targeted by trawlers on offshore fishing grounds. Norway lobster 
may co-occur with other important commercial species as M. merluccius, Illex coindetii, Eledone 
cirrhosa, Lophius spp., Lepidorhombus boscii, P. longirostris. 
In 2008 a management plan was adopted, that foresaw the reduction of fleet capacity associated 
with a reduction of the time at sea. Available landing data are from DCF regulations. EWG 14-19 
received Italian landings data for GSA 18 by fisheries (listed in Tab. 5.2.15.4.4.1). 
In general, demersal trawlers account for the majority of the landings. Landings are decreasing from 
2007 to 2013. 
The fishing effort of trawlers, that is the major component of fishing in the area, is also decreasing.  
 
 
5.1.15.4 Limit and precauationary management reference points 
Limit and precautionary management reference point proposed by EWG 14-19 is FMSY = 0.14. 
 
5.1.15.5 Comments on the assessment 
The detailed assessment of Norway lobster can be found in section 5.2.15. 
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5.1.16 SUMMARY SHEET OF RED MULLET IN GSA 18 
Species common name: Red mullet 
Species scientific name: Mullus barbatus 
Geographical Sub-area GSA: 18 
 
5.1.16.1 Most recent state of the stock  
 
State of the adult abundance and biomass 
XSA indicates an increasing biomass in recent years that is also in line with survey indices. However, 
EWG 14-19 is unable to fully evaluate the state of the spawning stock due to the absence of proposed 
or agreed management reference points. 
 
State of the juveniles (recruits)  
XSA results indicates a huge recruitment peak in 2012 in accordance with the observation in the trawl 
survey time series . 
 
State of exploitation 
EWG 14-19 proposed F0.1 = 0.45 as proxy of FMSY and as the exploitation reference point consistent 
with high long term yields. Taking into account the results obtained by the XSA and ALADYM analysis 
(current F corresponding to the F in the 2013 is around 0.48), the stock is considered exploited at 
levels close to sustainability. 
 

 
Red mullet in GSA 18. XSA results. Recruitment, SSB, Catch and F. SSB and catch are in tonnes, 
recruitment in 1000s individuals. 
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Source of data and methods 
Available landing data collected under the DCF refer only to the western side of the GSA 18. 
Commercial data from the eastern side of the GSA for the same period were not available from FAO-
Fishstat. Survey data were available for the whole area from 1996 to 2013.  
Growth parameters (Linf= 30 cm; k= 0.4; t0 = -0.3) were used and a natural mortality vector M was 
estimated using PRODBIOM and a maturity vector by age derived from the maturity at length 
estimated within DCF. 
The analysis was performed with the assumption that the catch at age structure on the Eastern side 
of the GSA was the same of the Western side. A sensitivity analysis has been performed, assuming 
the Eastern landings to be the 5%, 10% and 20% of the Western side landings. 
XSA model has been applied to the three scenarios. The result were rather similar in terms of SSB, R 
and F and thus the run with the Eastern catches assumed to be equal to 10% of these of the Western 
side has been used for advice and to parameterize ALADYM simulation model in order to provide a 
set of management scenarios by fleet as required by ToR 3.  
 
5.1.16.2 Outlook and management advice 
EWG 14-мф ǊŜŎƻƳƳŜƴŘǎ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦƭŜŜǘǎΩ ŜŦŦƻǊǘ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǳƴǘƛƭ ŦƛǎƘƛƴƎ ƳƻǊǘŀƭƛǘȅ ƛǎ ōŜƭƻǿ ƻǊ ŀǘ 
the proposed FMSY level, in order to avoid future loss in stock productivity and landings. This should 
be achieved by means of a multi-annual management plan taking into account mixed-fisheries 
considerations. Catches and effort consistent with FMSY should be estimated. 
 
5.1.16.3 Fisheries 
Red mullet in GSA 18 is mainly targeted by trawlers and to a much lesser extent by small scale 
fisheries using gill nets and trammel nets. Fishing grounds are located along the coasts of the whole 
GSA 18.  
Red mullet co-occurs with other important commercial species like Pagellus sp., Eledone sp., Octopus 
sp., M. merluccius, etc. 
 
5.1.16.4 Limit and precAutionary management reference points 
 
Limit and precautionary management reference point proposed by EWG 14-19 is FMSY = 0. 45. 
 
5.1.16.5 Comments on the assessment 
 
The detailed assessment can be found in section 5.2.16. 
 

 

 

 

 

 

 



 

   57 

 

5.2 STOCK ASSESSMENT 
 
5.2.1 STOCK ASSESSMENT OF RED MULLET IN GSA 1 
 
5.2.1.1 Stock Identification 
 
Due to a lack of information about the structure of red mullet population in the western 
Mediterranean, this stock was assumed to be confined within the GSA 1 boundaries (Fig. 5.2.1.1.1). 
Red mullet in the GSA 1 is distributed on the coastal zone, and it is more abundant on the eastern 
part of the GSA 1 (Fig. 5.2.1.1.2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.2.1.1.1. Geographical localization of GSA 1. 
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Fig. 5.2.1.1.2 Red mullet in GSA 1. Distribution as estimated from MEDITS survey data. 
  
5.2.1.2 Growth 
The parameters selected for the analyses were the same used in the last assessment done during 
EWG 11-12 meeting and are the following: Linf=34.5, k=0.34, t0=-0.143, length-weight parameters are: 
a=0.00624, b=3.1597 (data source: Spanish DCF). 
 
5.2.1.3 Maturity  
No new information was presented during EWG 14-19. Maturity ogive used is the same used in the 
last assessment. Size at first maturity (50%) is around 13 cm total length (TL) and an age of 1.3 years 
old. 
 

Age 0 1 2 3 4+ 

Maturity 0.46 0.76 1 1 1 

 
 
5.2.1.4 Fisheries 

5.2.1.4.1 General description of the fisheries 
No updated information was available to EWG 14-19. Red mullet is among the most important target 
species for the trawl fisheries but is also caught with set gears, in particular trammel-nets (about the 
14% of the catches). From official data, the total trawl fleet of the geographical sub-area GSA 1 
(Northern Alboran Sea region) is composed by about 170 boats (data compiled in EWG 11-12). 
Smaller vessels operate almost exclusively on the continental shelf (targeting red mullets, octopus, 
hake and sea breams), bigger vessels operate almost exclusively on the continental slope (targeting 
decapod crustaceans) and the remaining can operate indistinctly on the continental shelf and slope 
fishing grounds. Red mullet is intensively exploited during its recruitment from August to November. 
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5.2.1.4.2 Management regulations applicable in 2014 
Trawl fisheries in GSA 1 ŀǊŜ ǊŜƎǳƭŀǘŜŘ ōȅ άhǊŘŜƴ !!!κнулуκнлмнέ Ǉǳōƭished in the Spanish Official 
Bulletin (BOE nº 313 29 December 2012) containing an Integral Management Plan for Mediterranean 
fishery resources. To the traditional fisheries regulations already in place (e.g. the daily and weekly 
fishing effort limited to 12 hours per day five days a week; trawl cod end 40 mm square mesh or 50 
mm diamond stretched mesh; engine power of maximum 373 kW; license system; minimum landing 
size of 11 cm TL). 
Minimum landing size for red mullet is established at 11 cm TL from the CE Regulation 1967/2006. 
 

5.2.1.4.3  Catches 

5.2.1.4.4 Landings 
Landings data were reported to EWG 14-19 through the Data Collection regulation. The majority of 
landings are for OTB and GTR and are provided for 2002-2013. Landings by trammel nets represent in 
average around 14% of the total catches except in 2012 when trammel nets represented around 30% 
of the total catch. 
 
Table 5.2.1.4.4.1 Red mullet in GSA 1. Annual landings (in tons) by fishing technique as reported to 
EWG 14-19 through the DCR data call. 
 

 LHP PS GTR OTB 

2002   14 81 

2003   20 119 

2004   15 113 

2005   18 94 

2006   19 105 

2007   18 130 

2008   17 136 

2009  2 23 203 

2010  1 14 187 

2011  1 18 182 

2012  1 34 73 

2013 1 0.3 14 116 

 
The time series of landings data (tons) by gear for the period 2002-2013 is shown in Figure 
5.2.1.4.4.1. Total landings oscillated between 100 and 200 tons, with a maximum landings in 2009 of 
around 225 tons. 
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Fig. 5.2.1.4.4.1 Annual landings (in tons) by fishing technique as reported to EWG 14-19 through the 
DCR data call 
 
DCF data on length structure of red mullet in GSA 1 are provided for 2003-2013 for OTB and for 2009-
2013 for GTR, and are shown in Figure 5.2.1.4.4.2.  
 

 
 
Fig. 5.2.1.4.4.2. Red mullet in GSA 1. Length frequency distributions of the landings from 2003 to 
2013 for OTB and GTR from the DCF. 
 
DCF data on age structure of red mullet from OTB and GTR in GSA 1 were available for the same 
period as length data, and are shown in Figure 5.2.1.4.4.3. 
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Figure 5.2.1.4.4.3. Red mullet in GSA 1. Age frequency distribution of the landings (OTB and GTR) as 
obtained from DCF. 
 

5.2.1.4.5 Discards 
Discards data were reported to STECF EWG 14-19 through the DCF. There is information on OTB 
discards from 2008 to 2013 (Table 5.2.1.4.5.1). The amount of discards reported is very low (<2 tons) 
and represent a maximum of 2% of the catch. There are no data on length for the discards. 
 
Table 5.2.1.4.5.1. Red mullet in GSA 1. Annual discards (in tons) as reported to EWG 14-19 through 
the DCR data call. 
 

 2008 2009 2010 2011 2012 2013 

Discards  0.1 1.1 0.01 0.1 1.69 0.3 

 

5.2.1.4.6 Fishing effort  
Trawl (OTB) and trammel net (GTR) fishing effort data for GSA 1 was submitted by quarter, area, 
gear, fishery and vessel length class for the years 2009-2013 in the new data call. The total trawl fleet 
of the geographical sub-area GSA 1 (Northern Alboran Sea region) is composed by about 170 boats 
(data compiled in EWG 11-12). 
Data for the number of vessels and effort are shown in the following table and figure. The reduction 
in fishing effort is apparent only for OTB. The number of vessels, nominal effort and GT days at sea of 
OTB and GTR fleet in GSA1 in the period 2009-2013 is presented in Table 5.2.1.4.6.1 
 
 
 

0

500

1000

1500

2000

2500

3000

3500

4000

0 1 2 3 4 5 6 7

N
u

m
. 

in
d

. 
(t

h
o

u
sa

n
d

s)
MUT_0TB GSA01 ages

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

0

20

40

60

80

100

120

140

160

180

200

0 1 2 3 4 5 6 7

N
u

m
. 

in
d

. 
(t

h
o

u
sa

n
d

s)

MUT_GTR GSA01 ages

2009

2010

2011

2012

2013



 

   62 

Table 5.2.1.4.6.1. Number of vessels, nominal fishing effort and capacity by gear. 
 

OTB 2009 2010 2011 2012 2013 

number vessels 170     

Nominal effort kW x days at sea (000s) 5096 5269 5079 4675 4372 

GT x days at sea (000s) 1521 1568 1508 1395 1295 

 
GTR 2009 2010 2011 2012 2013 

number vessels 184 175 193 180 206 

Nominal effort kW x days at sea (000s) 415 364 402 393 468 

GT x days at sea (000s) 34 30 32 32 37 

 

 
 
Fig. 5.2.1.4.6.1. Number of GTR vessels by fleet segment in GSA 1 during the period 2009 to 2013. 
 
5.2.1.5 Scientific surveys 
 
MEDITS 

5.2.1.5.1 Methods 
Since 1994 standard bottom trawl surveys have been conducted in GSA 1 in spring, following the 
general methodology of the MEDITS protocol described in Bertrand et al. (2002). In GSA 1 the 
following number of hauls was reported per depth stratum in the DCF 2014 data call:   
 
Table 5.2.1.5.1.1. Number of hauls per year and depth stratum in GSA 1, 1994-2013. 
 

 
 
Data were assigned to strata based upon the shooting position and average depth (between shooting 
and hauling depth). Catches by haul were standardized to 60 minutes hauling duration. The 
abundance and biomass indices by GSA were calculated through stratified means (Cochran, 1953; 
Saville, 1977). This implies weighting of the average values of the individual standardized catches and 
the variation of each stratum by the respective stratum areas in each GSA: 
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Yst = ʅ (Yi*Ai) / A 
V(Yst) = ʅ (Ai2 * si 2 / ni) / A2 

Where: 
A=total survey area 
Ai=area of the i-th stratum 
si=standard deviation of the i-th stratum 
ni=number of valid hauls of the i-th stratum  
n=number of hauls in the GSA  
Yi=mean of the i-th stratum 
Yst=stratified mean abundance  
V(Yst)=variance of the stratified mean 
 
The variation of the stratified mean is then expressed as the 95 % confidence interval: Confidence 
interval = Yst ± t(student distribution) * V(Yst) / n  
Length distributions represented an aggregation (sum) of all standardized length frequencies 
(subsamples raised to standardized haul abundance per hour) over the stations of each stratum. 
Aggregated length frequencies were then raised to stratum abundance * 100 (because of low 
numbers in most strata) and finally aggregated (sum) over the strata to the GSA. 
 

5.2.1.5.2 Geographical distribution  
No specific analyses were conducted during STECF EWG14-19. 
 

5.2.1.5.3 Trends in abundance and biomass 
Fishery independent information from the MEDITS surveys in the period 1994-2013 was used to 
derive indices of abundance and biomass for red mullet in GSA 1. Both abundance and biomass do 
not reveal any significant trends but have fluctuated in the area during this period with a maximum 
values in 2006. 
 

 
Fig. 5.2.1.5.3.1. Red mullet in GSA 1. Abundance and biomass indices from the MEDITS survey. 

0

2000

4000

6000

8000

10000

12000

14000

16000

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

n
u

m
/k

m
2

GSA01 MUT abundance

0

50

100

150

200

250

300

350

400

450

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

kg
/k

m
2

GSA01 MUT biomass



 

   64 

5.2.1.5.4  Trends in abundance by length or age 
The following Figure 5.2.1.5.4.1 displays the stratified abundance indices of red mullet in GSA 1. 
 

 
 
Fig. 5.2.1.5.4.1. Red mullet in GSA 1. Stratified abundance indices by size, 1994-2013.  
 

5.2.1.5.5  Trends in growth 
No specific analyses were conducted during STECF EWG14-19. 
 

5.2.1.5.6 Trends in maturity 
No specific analyses were conducted during STECF EWG14-19. 
 
5.2.1.6 Assessment of historic stock parameters 

5.2.1.6.1  Methods: XSA  

5.2.1.6.2 Justification 
FLR libraries were employed in order to carry out an XSA based assessment (Darby and Flatman 
1994). This stock was assessed the last time during in EWG 11-12: XSA was performed using as input 
data the period 2003-2010. XSA has been carried out for this stock in 2014 (STECF EWG 14-09) using 
as input data the period 2003-2013 for the catch data and 2003-2013 for the MEDITS tuning fleet. 
 

5.2.1.6.3 Input parameters 
Input data were taken from DCF: total landings (OTB and GTR) for the period 2003-2013, combined 
with the available annual length frequencies per year. The OTB length frequency distribution 
available was for the period 2003 to 2013. Since GTR length frequency data are available only from 
2009 to 2013, we have assumed the same GTR length frequency distribution for the period 2003 to 
2008 as a mean of the length frequencies from 2009-2013, taking in account the relative importance 
of GTR catches in the different years. A combined length frequency (OTB and GTR) data has been 
used for the analyses  (Figure 5.2.1.6.3.1). 
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Fig. 5.2.1.6.3.1. Red mullet in GSA 1. OTB and GTR length frequencies for the period 2003 to 2013. 
 
The growth parameters used for VBGF were: Linf=34.5, k=0.34, t0=-0.143, length-weight parameters 
are: a=0.00624, b=3.1597. The annual length distributions of the landings and survey data were 
transformed to ages by slicing using L2Age4 and are shown in Figure 5.2.1.6.3.2 and Figure 5.2.1.6.3.3 
respectively. Age class 1 was the smallest age fully recruited and age classes 1 and 2 represented the 
90% of the catch in number. A group plus was set at age 4. 
 

 
 
Fig.5.2.1.6.3.2. Red mullet in GSA 1. Age frequencies of the landings for the period 2003-2013. 
 
 

 
 
Fig.5.2.1.6.3.3. Red mullet in GSA 1. Age frequencies of the MEDITS survey for the period 2003-2013. 
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Table 5.2.1.6.3.1.lists the input parameters to the XSA, namely landings, catch number at age, weight 
at age, maturity at age, natural mortality at age and the tuning series at age (MEDITS). Natural 
mortality values (vector) were computed with the PRODBIOM routine. 
 
Table 5.2.1.6.3.1. Red mullet in GSA 1. Input data to the XSA model. 
 
Catch (t) 

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

139.4 128 112.3 123.7 148.1 153 226.4 200.3 200.1 106.8 130 

 
Catch numbers at age, Numbers*10**-3 

 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

0 0 28.3 2.9 163.8 110.2 234.4 206.6 1226.4 798.9 23.9 75.1 

1 1260.1 2393.9 1909.3 2496.6 3102.1 3055.9 3714 3384.6 4375.6 1516.7 2029 

2 627.9 395.4 513.3 416.7 545.2 615.4 848.1 620 510.4 490.9 415.1 

3 164.8 22.3 18 26 14.9 31.6 86.4 47.7 43.6 88.9 55.8 

4+ 57.6 0 0 1 0 5.4 4.5 2.8 2.3 23 7.2 

            

Catch weights at age (kg) 

 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

0 0 0.012 0.014 0.011 0.011 0.011 0.01 0.008 0.01 0.013 0.011 

1 0.039 0.031 0.036 0.031 0.033 0.031 0.031 0.029 0.027 0.031 0.03 

2 0.079 0.076 0.077 0.074 0.073 0.076 0.078 0.077 0.071 0.08 0.077 

3 0.139 0.128 0.119 0.141 0.125 0.141 0.135 0.135 0.139 0.137 0.143 

4+ 0.196 0.205 0.205 0.22 0.205 0.202 0.215 0.219 0.196 0.211 0.219 

            

Natural mortality (M) at age 

 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

0 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 

1 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 

2 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 

3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

4+ 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 
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MEDITS numbers tune data: effort 100 hours 

 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

0 11.6 525.7 11.3 533 33.8 55.1 420.9 47 138 0 24.4 

1 1334.6 5869.8 431.9 11313 2821.5 4690.7 6525.9 3298.2 8075.5 925.8 3682.5 

2 294.4 330 114.5 1993.1 970.6 1499.5 1017 432 1206.9 440.8 336.8 

3 33.6 9.1 12.8 78 138.5 84.8 385.9 12.2 88.4 83.9 32.1 

4+ 0 0 0 0 6.6 8.4 9.9 0 0 0 0 

 

5.2.1.6.4 Results 
Sensitivity analyses were conducted to assess the effect of the main parameters, i.e. shrinkage (fse) 
and age above which q is independent from age (qage). Values ranging from 0.5 to 2.5 (0.5 
increasing) for the shrinkage, from 0 to 2 for rage parameter and from 2 to 3 for the qage parameter 
have been tested. 
 
Comparison of trends between the settings has been done. Different combinations between the set 
of settings that looked more stable were tested. 
 

 
Figure 5.2.1.6.4.1. Red mullet in GSA 1. Sensitivity analysis for the main XSA parameters. 
 
As a result, the settings that minimized the residuals and showed the best diagnostics output were 
used for the final assessment, and are the following: 
 

Fbar fse rage qage shk.yrs shk.age 

1-2 2 1 3 3 2 

 
The residuals pattern of the MEDITS trawl survey is shown in figure 5.2.1.6.4.2. 



 

   68 

 

 
Figure 5.2.1.6.4.2. Red mullet in GSA 1. XSA residuals for the MEDITS survey from 2003 to 2013. 
 
The results of the retrospective analysis are shown in Figure 5.2.1.6.4.3 
 

 
Figure 5.2.1.6.4.3. Red mullet in GSA 1. XSA retrospective analysis. 
 
The results of the XSA are shown in the figure 5.2.1.6.4.4. 
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Figure 5.2.1.6.4.4. Red mullet in GSA 1. XSA results SSB and cath are in tonnes, recruitment in 1000s 
individuals.. 
 
In the tables 5.2.1.6.4.1 and 2 the population estimates of Mullus barbatus in GSA 1 obtained by XSA 
are provided. 
Table 5.2.1.6.4.1. Red mullet in GSA 1. Stock numbers at age (thousands) as estimated by XSA. 
 
age 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

0 14878 10371 14198 16219 17156 21030 19256 24257 10782 13129 13421 

1 2639.1 5311.7 3682.4 5067.1 5683.9 6057.5 7364.7 6731.9 7758.0 3283.8 4672.5 

2 876.8 604.9 1065.4 766.6 1023.8 1051.8 1315.6 1211.1 914.5 750.1 816.7 

3 214.8 65.2 30.9 312.7 160.4 254.8 212.9 104.6 212.9 136.7 103.9 

4 70.4 0.0 0.0 11.9 0.0 43.2 10.8 6.0 11.1 34.0 12.9 

 
Table 5.2.1.6.4.2. Red mullet in GSA 1. XSA summary results. 
 

 Fbar1-
2 

Recruitment 
(thousands) 

SSB (t) TB (t) 

2003 1.63 14878 191.14 215.85 

2004 1.88 10371 236.7 343.43 

2005 0.99 14198 277.9 417.05 

2006 1.17 16219 304.89 438.93 

2007 1.13 17155 324.14 471.06 

2008 1.15 21030 373.71 543.7 

2009 1.76 19256 395.78 554.56 

2010 1.46 24257 346.32 497.96 
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2011 1.71 10782 305.49 413.99 

2012 1.27 13129 241.79 358.39 

2013 1.31 13421 255 368.36 

 

 F at age 

0 1 2 3 4+ 

2003 0.00 1.00 2.25 2.73 2.73 

2004 0.01 1.14 2.63 0.64 0.64 

2005 0.00 1.10 0.88 1.17 1.17 

2006 0.02 1.13 1.21 0.11 0.11 

2007 0.01 1.22 1.04 0.12 0.12 

2008 0.02 1.06 1.25 0.16 0.16 

2009 0.02 1.34 2.18 0.79 0.79 

2010 0.11 1.53 1.39 1.06 1.06 

2011 0.16 1.87 1.55 0.33 0.33 

2012 0.00 0.92 1.63 1.51 1.51 

2013 0.01 1.18 1.44 1.54 1.54 

 
The XSA results summarized in Table 5.2.1.6.4.2 and in Figure 5.2.1.6.4.4 show maximum stock values 
(recruitment, SSB and total Biomass) during the period 2008-10 and then values are stabilising at 
previous levels. Considering the whole period, no significant trend in recruitment, SSB and F was 
observed. Fcur is calculated as the F of the last year (2013) and was equal to 1.31. 
 
5.2.1.7 Long term prediction 

5.2.1.7.1 Justification 
The yield per recruit (YpR) analysis was run using the NOAA Yield per recruit software and FLBRP 
routine. Similar results were obtained with both methods. F0.1 from FLBRP resulted equal to 0.265 
and F0.1 from NOAA routine was equal to 0.27. 
 

5.2.1.7.2 Results 
YpR output curve is illustrated in the Figure 5.2.1.7.2.1 while in Table 5.2.1.7.2.1 the main results of 
the analysis are reported. 

 
Figure 5.2.1.7.2.1. Red mullet in GSA 1. Yield per Recruit curve. 
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Table 5.2.1.7.2.1. Red mullet in GSA 1. Summary results of the Yield per Recruit analysis. 

 F YPR SSB/R B/R Mean Age 

Virgin 0 0.000 0.132 0.163 2.17 

F0.1 0.27 0.013 0.051 0.078 0.99 

Fmax 0.47 0.014 0.032 0.057 0.73 

F20% 0.58 0.014 0.027 0.050 0.64 

 
5.2.1.8 Data quality 
Data from DCF 2013 as submitted through the Official data call in 2014 were used. Fishing effort data 
should be checked. At the present is not possible know the effective number of OTB working on GSA 
1 due to the different gears used by the same boat during the same quarter. 

 
5.2.1.9 Scientific advice 
The current F (1.31) is larger than F0.1 (0.27), chosen as proxy of FMSY and as the exploitation 
reference point consistent with high long term yields, which indicates that red mullet in GSA 1 is 
exploited unsustainably. 
 
5.2.1.10 Short term considerations 

5.2.1.10.1  State of the stock size 
No significant trends in SSB were observed during the period of 2003-2013. No precautionary 
biomass reference points have been proposed for this stock. As a result, EWG 14-19 is unable to 
evaluate the status of the stock spawning biomass in respect to these. 
 

5.2.1.10.2  State of recruitment  
The recruitment estimated for 2014 is 12385 thousand individuals, slightly lower compared to the 
time series average (15881 thousand). 
 

5.2.1.10.3  State of exploitation 
The current F (1.31) is larger than F0.1 (0.27), chosen as proxy of FMSY and as the exploitation 
reference point consistent with long term yield, which indicates that red mullet in GSA 1 is exploited 
unsustainably. The size composition of landings indicates that the exploitation is based mainly on age 
classes 1-2. 
 
5.2.1.11 Management recommendations 
EWG 14-мф ŀŘǾƛǎŜǎ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦƭŜŜǘǎΩŜŦŦƻǊǘ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǳƴǘƛƭ ŦƛǎƘƛƴƎ ƳƻǊǘŀƭƛǘȅ ƛǎ ōŜƭƻǿ ƻǊ ŀǘ ǘƘŜ 
proposed FMSY level, in order to avoid future loss in stock productivity and landings. This should be 
achieved by means of a multi-annual management plan taking into account mixed-fisheries 
considerations. 
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5.2.2 STOCK ASSESSMENT OF BLACK-BELLIED ANGLERFISH IN GSA 1 
5.2.2.1 Stock Identification 
 
Due to a lack of information about the structure of Black-bellied anglerfish (Lophius budegassa) 
population in the western Mediterranean, this stock was assumed to be confined within the GSA 1 
boundaries.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.2.2.1.1. Geographical localization of GSA 1. 
 
5.2.2.2 Growth 
 
Growth parameters of L. budegassa were determined by modal progression analysis based on the 
analysis of length frequency distributions pooled for several years from the data collection samples 
(Spanish Data Collection Programme) because of the difficulty of obtaining representative annual size 
frequencies. The values of the von Bertalanffy growth function for GSA 1 (combining males and 
females) were: Linf = 102 cm TL, k = 0.15 yr-1, t = -0.05 yr, while the length-weight relationship 
parameters were: a = 0.0232 g cm-3 and b = 2.8455. 
 
5.2.2.3 Maturity 
 
The proportion of mature individuals by age class (both sexes combined) was determined from the 
length-based logistic maturity ogive with parameters b0 = 2.3454, b1 = 0.4987, L50 = 4.7 yr, 
transformed to ages, based on pooled samples over several years (Spanish Data Collection 
Programme). 
 
5.2.2.4 Fisheries 
 

5.2.2.4.1 General description of the fisheries 
 
The species is of secondary commercial importance in GSA 1, but regularly caught by bottom trawlers 
and to, a lesser extent, set nets (2-3% of the total landings in 2013). From the official data, in 2013 
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the total trawl fleet of the whole GSA 1 (Northern Alboran Sea) comprise an average of 230 boats, 
averaging 34.9 GRT and 175.8 HP. Most of the landings correspond to individuals between 20 and 50 
cm TL which are often sold together with L. piscatorius (about 20% of the catches in the area for the 
last years) (Fig. 5.2.2.4.1). 
 

5.2.2.4.2 Management regulations applicable in 2014 
 
- Fishing license 
- Engine power limited to 316 KW or 500 HP 
- Mesh size in the cod end (40 mm square or 50 mm diamond -by derogation-) 
- Time at sea (12 hours per day and 5 days per week) 
- Minimum landing size (Spain regulation RD/560/1995, 30 cm TL): 
 

5.2.2.4.3  Catches 
 

5.2.2.4.4 Landings 
 
In the DCF 2013 data set the two species are reported separately, with commercial landings 
apportioned to L. piscatorius or L. Budegassa. The percentage applied comes from experimental trawl 
survey and sampling on board in commercial trawlers. (Spanish Data Collection Programme). During 
2002-2013 period, the annual landings of L. Budegassa in GSA 1 have a decreasing trend followed by 
an increasing trend from 2011 to 2013. In the total series landings oscillated between 125 and 200 
tons (Fig 5.2.2.4.4.1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5.2.2.4.4.1. Black-bellied anglerfish in GSA 1. Total annual landings by fishing gear. 
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Table 5.2.2.4.4.1. Black-bellied anglerfish in GSA 1. Landings by fishing gear from DCF 2013 data call. 
 

YEAR GTR GNS OTB 

2002 3 1.8 160.4 
2003 2.7 1.8 192 

2004 2.6 1.7 179.3 
2005 1.4 0.9 163.9 
2006 1.3 0.9 160.8 
2007 1.4 0.9 148.7 
2008 2 1.3 141 
2009 3.2 0.8 138.1 
2010 2.3 0.4 120.2 
2011 

 
 172.3 

2012 
 

 165 
2013 3.3 0.6 183.4 

 

5.2.2.4.5 Discards 
 
Discards of anglerfish in GSA 1 are considered small and none was reported in the DCF 2013 data call 
and thus they were not included in the assessment. Anyhow, there are no length frequencies of these 
discards because Spain making use of the derogation in the Commission Regulation (EC) No 
1581/2004 which does not oblige the MS to collect detailed discard data for this species due to the 
low level of landings. 
 

5.2.2.4.6 Fishing effort  
 
Trawl (OTB) fishing effort data for GSA 1 was submitted by quarter, area, gear, fishery and vessel 
length class for the years 2009-2013 in the 2013 data call. Data for the length vessel classes VL1224 
and VL2440 are shown in the Table 5.2.2.4.6.1. and Figure 5.2.2.4.6.1. The number of vessels and the 
nominal effort of OTB fleet in GSA 1 for the period 2009-2013 , shows a reduction in fishing effort and 
number of vessels. (Fig 5.2.2.4.6.1). 
 
Table. 5.2.2.4.6.1. Black-bellied anglerfish GSA 1: Nominal effort and GT during 2009-2013. 
 

 2009 2010 2011 2012 2013 

Nominal effort 4067855 4158857 3967817 3661382 3367200 
GT days at sea 1305178 1334692 1274035 1174291 1078696 
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Fig. 5.2.2.4.6.1. Black-bellied anglerfish GSA 1: Nominal effort (left) and No of vessels (right) during 
2009-2013. 
 
5.2.2.5 Scientific surveys 
 
MEDITS 

5.2.2.5.1 Methods 
 
From 1994, the Spanish Institute of Oceanography has performed annual bottom trawl surveys 
following the same methodology and sampling gear described in the MEDITS protocol, carries out 
about 170 ς 180 hauls in spring. It samples 4 GSAs, including GSA 1 area. Mean stratified abundances 
and biomasses by km2 has been computed using the methodology described by Grosslein and Laurec 
(1982). 
 
Table 5.2.2.5.1. Number of MEDITS hauls per year and depth stratum in GSA 1, 1994-2013. 

 
DEPTH_STRATUM 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
030-050 3 1 2 2 2 2 2 4 4 4 
050-100 6 5 5 7 6 9 6 7 8 12 
100-200 3 3 3 5 5 5 5 6 8 8 
200-500 8 9 11 10 8 11 13 10 11 9 
500-800 8 10 13 10 13 12 13 13 15 14 

 
DEPTH_STRATUM 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
030-050 4 2 3 4 4 2 3 3 3 3 
050-100 8 8 9 8 8 8 6 6 8 11 
100-200 5 6 6 7 7 7 4 4 4 5 
200-500 13 11 14 13 12 13 6 8 8 10 
500-800 13 11 19 13 12 9 7 7 8 10 
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5.2.2.5.2 Geographical distribution  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.2.2.5.2.1. Black-bellied anglerfish in GSA 1. Geographical distribution based on bottom trawl surveys 
(2014). 

 

5.2.2.5.3 Trends in abundance and biomass 
 
Biomass and abundance indices from the surveys showed a different trend, with oscillations along 
the data series for abundance indices (Figure 5.2.2.5.3.1). The average biomass index of anglerfish 
from experimental trawl surveys is shown in figure 5.2.2.5.3.1. The abundance index shows 
interannual fluctuations with no significant trend, although density of anglerfish has increased over 
the last 4 years (matching the pattern seen in the commercial catches). 

 
 
 
 
 
 
 
 
 
 
 
Fig. 5.2.2.5.3.1. Black-bellied anglerfish in GSA 1: Abundance indices from the MEDITS surveys (left) 
and the commercial fishery (right) 1994-2014. 
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5.2.2.5.4  Trends in abundance by length or age 
No analysis was conducted during EWG 14-19. 
 

5.2.2.5.5 Trends in growth 
No analysis was conducted during EWG 14-19. 
 

5.2.2.5.6 Trends in maturity 
No analysis was conducted during EWG 14-19. 
 
5.2.2.6 Assessment of historic stock parameters 

5.2.2.6.1  Methods 
The assessment was based on a pseudocohort analysis using the VPA equations, and was carried out 
using the VIT software (Lleonart and Salat, 1992). This model assumes equilibrium conditions. The 
use of this software is only recommended when the model is applied to short time series of 
consecutive annual data and the resulting variation in the estimated stock parameters appears 
reasonably low. (H.J.Ratz et al, 2010). Data of number at age were obtained from the slicing 
procedure using the L2age4 software. 
 

5.2.2.6.2 Justification 
  

5.2.2.6.3 Input parameters 
 
The data used in the assessment were: (i) Landings time series 2003-2013 from OTB; (ii) Age 
distributions obtained from slicing of length distributions 2003-2013 (Figure 5.2.2.6.3.1); (iii) Set of 
natural mortality vector, Maturity ogive and growth parameters calculated in the study area during 
DCF. (Table 5.2.2.6.3.1) 
 
Table 5.2.2.6.3.1. Black-bellied anglerfish in GSA 1. Inputs parameters. Natural mortality, maturity ogive and 
growth parameters. 

 
Natural Mortality ( Vector from PROBIOM) 

0 1 2 3 4 5 6 7 8 9 10 11 12 13+ 
1.109 0.489 0.365 0.312 0.282 0.263 0.25 0.24 0.233 0.227 0.223 0.219 0.216 0.21 

 
 

 
 
 
 
 

 

Mean weight in catch (g) 

0 1 2 3 4 5 6 7 8 9 10 11 12 13+ 

10.3 136.6 447.1 943.4 1597.8 2347.8 3146.1 3957 4757.2 5522.4 6241.1 6905.5 7513.4 8064.6 

Maturity (from DCF 2003-2012) 
0 1 2 3 4 5 6 7 8 9 10 11 12 13+ 

0.087 0.136 0.206 0.3 0.413 0.537 0.656 0.759 0.838 0.895 0.933 0.959 0.974 0.984 

Growth parameters (from DCF 2003-2012) 

Linf K t0 

102 0.150 -0.05 

LWR (from DCF 2003-2012) 

a b 

0.0201 2.8979 
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Figure 5.2.2.6.3.1. Black-bellied anglerfish in GSA 1. Age distribution by year for the commercial data. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.2.2.6.3.2. Black-bellied anglerfish in GSA 1. Size distribution by year for the commercial data. 

 
The catches in weight are dominated by age 1 to age 3 classes in all five years, with high catches of 
age 2 anglerfish in 2012 and 2013, as shown in the figure. 
 

5.2.2.6.4 Results 
 
Three independent annual VIT assessments were carried out in 2009, 2010, 2011, 2012 and 2013. 
Results of pseudocohort VPA analysis showed a decreasing trend in the number of recruits (R) from 
2009 to 2013. Biomass (B) and Spawning stock biomass (SSB) showed a decrease trend in the last 
years. The fishing mortality increased from 0.1 in 2009 to 0.25 in 2013. (Table. 5.2.2.6.4.1). 
 
Table. 5.2.2.6.4.1. Black-bellied anglerfish in GSA 1. VIT analysis. Summary results.  

 
Year R (thousands) B (t) SSB(t) Fstq Fbar (ages) 

2009 1387 1263 759 0.10 2-6 
2010 1382 1265 779 0.11 2-6 
2011 1613 1205 687 0.14 2-6 
2012 1528 775 403 0.25 2-6 



 

   79 

2013 1779 934 503 0.25 2-6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5.2.2.6.4.1. Black-bellied anglerfish in GSA 1. Initial number for 2009-2013. 

 
Fishing mortality values were different for the different age classes used in the analysis (1 to 13+ ). F 
in 2013 focuses on ages 2-6, while in the others years (2009-2012) F is rather high also for older ages.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5.2.2.6.4.2. Black-bellied anglerfish in GSA 1. Fishing mortality by OTB for 2009-2013. 
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5.2.2.7 Long term prediction 

5.2.2.7.1 Justification 

A Yield Per Recruit analyses (YPR) (Beverton and Hold, 1957) and Spawning Stock Biomass per Recruit 
(SPR) (Gabriel et al, 1989) was carried out to calculate the biological reference points Fmax and F0.1. 

using the output results of the VIT. Ages 2-6 were selected as the Fbar. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5.2.2.7.1.1. Black-bellied anglerfish in GSA 1. Annual Y/R over the period 2009-2013, with current F (factor 
= 1) shown for comparison. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5.2.2.7.1.2. Black-bellied anglerfish in GSA 1. Annual SSB/R over the period 2009-2013, with current F 
(factor = 1) shown for comparison. 
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Table 5.2.2.7.1.1. Black-bellied anglerfish in GSA 1. Summary results of the YPR analysis. The results for 2013 
(shaded) were chosen to provide advice. 
 

  Fishing mortality Y/R (g) B/R (g) SSB/R (g) 

 Virgin 0 0 1599 1107 
2009 F0.1 0.18 114.2 721.7 403.5 
 Fstq 0.10 99.6 910.8 547.2 
 FMax*  - - - - 
 Virgin 0 0 1559.8 1107.1 
2010 F0.1 0.17 106.5 644 360 
 Fstq 0.11 86.9 915.6 563.7 
 FMax*  - - - - 
 Virgin 0 0 1599 1107 
2011 F0.1 017 113.4 646.6 351 
 Fstq 0.14 106.8 747 425.7 
 FMax 0.27 119.6 439.1 204.7 
 Virgin 0 0 1599.8 1107.7 
2012 F0.1 0.17 104.59 592.91 324.5 
 Fstq 0.25 107.97 506.81 263.9 
 FMax 0.3 109.77 395.7 187.5 
 Virgin 0 0 2179 1544 
2013 F0.1 0.16 116 971.5 518.6 
 Fstq 0.25 124.7 723.2 336.8 
 FMax 0.3 125.5 649 273.5 

      *Asymptotic Y/R curve 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5.2.2.7.1.3. Black-bellied anglerfish in GSA 1. Annual Y/R and SSB/R for 2013, including F01 and Fcurrent (stq) 

absolute values. 

 
5.2.2.8 Data quality 
 
Data from DCF 2013 were used. The data submitted to the EWG 14-19 are of sufficient quality to 
perform a VPA on pseudocohorts at annual scale, but incomplete to perform a tuned VPA. 

F0.1 = 0.16 

Fstq = 0.25 
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5.2.2.9 Scientific advice 
 
The Fstq (0.25) is larger than F0.1 (0.16), which indicates that Lophius budegassa from GSA 1 is fished 
unsustainably. 
 
5.2.2.10 Short term considerations 

5.2.2.10.1  State of the stock size 
 

The stock size ranged between aprox. 1900·103 individuals. The SSB decreased slightly from 2003 
(779 t) to 2012 (403 t) but then increased to 2013 (503 t). EWG 14-19 is unable to fully evaluate the 
state of the spawning stock due to the absence of proposed or agreed management reference points. 
However, survey indices and commercial catches indicate increased abundance over 2011-2013. 

 

5.2.2.10.2  State of recruitment  
 
Recruitment showed a slight increase in the number of recruits from 2009 (1387·103) to 
2013(1779·103).  
 

5.2.2.10.3  State of exploitation 
The Fstq (0.25) is larger than F0.1 (0.16), which indicates that Lophius budegassa from GSA 1 is fished 
unsustainably. 
 
5.2.2.11 Management recommendations 
 
EWG 14-19 proposes a F0.1=0.16 (average of age classes 2 to 6 over the period 2013) as limit 
reference point consistent with high yield in the long term, therefore recommends the relevant 
ŦƭŜŜǘǎΩ ŜŦŦƻǊǘ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǳƴǘƛƭ ŦƛǎƘƛƴƎ ƳƻǊǘŀƭƛǘȅ ƛǎ ōŜƭƻǿ ƻǊ ŀǘ ǘƘŜ ǇǊƻǇƻǎŜŘ CMSY level, in order to 
avoid future loss in stock productivity and landings. This should be achieved by means of a multi-
annual management plan taking into account mixed-fisheries considerations. 
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5.2.3 STOCK ASSESSMENT OF BLACK-BELLIED ANGLERFISH IN GSA 5 
5.2.3.1 Stock Identification 
No analyses were conducted during STECF EWG 14-19. Due to a lack of information about the 
structure of the black-bellied anglerfish (Lophius budegassa) population in the western 
Mediterranean, this stock was assumed to be confined within the boundaries of the GSA 5 (Fig. 
5.2.3.1.1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5.2.3.1.1. Geographical localization of GSA 5. 
 
5.2.3.2 Growth 
Both growth and length-weight parameters were taken from the Spanish DCF (see tables below). 
 
5.2.3.3 Maturity  
Maturity parameters were also taken from the Spanish DCF (see tables below). 
 
5.2.3.4 Fisheries 

5.2.3.4.1 General description of the fisheries 
In the Balearic Islands (GSA 5), commercial trawlers employ up to four different fishing tactics 
(Palmer et al. 2009), which are associated with the shallow and deep continental shelf, and the upper 
and middle continental slope (Guijarro and Massutí 2006; Ordines et al. 2006). Vessels mainly target 
striped red mullet (Mullus sumuletus) and European hake (Merluccius merluccius) on the shallow and 
deep shelf respectively. However, these two target species are caught along with a large variety of 
fish and cephalopod species. The Norway lobster (Nephrops norvegicus) and the red shrimp (Aristeus 
antennatus) are the main target species on the upper and middle slope respectively. The Norway 
lobster is caught at the same time as a large number of other fish and crustacean species, but the red 
shrimp fishery is the only Mediterranean fishery that could be considered monospecific. The species 
assessed, Lophius budegassa, is a typical by-catch species from the bottom trawl fishery. This fishery 
takes two different anglerfish species (L. budegassa and L. piscatorius) which are sold in a single 
commercial category. 
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5.2.3.4.2 Management regulations applicable in 2014 

- Fishing license: number of licenses observed  

- Engine power limited to 316 KW or 500 HP: partial compliance (in some cases real HP is at 

least the double)  

- Mesh size in the codend (before June 1st 2010: 40 mm diamond: after June 1st 2010: 40 mm 

square or 50 mm diamond -by derogation-): full compliance  

- Time at sea (12 hours per day and 5 days per week): full compliance  

- Minimum landing size (30 cm CL): mostly full compliance  

 

5.2.3.4.3  Catches 

5.2.3.4.4 Landings 
Between 2000 and 2013, the annual landings of L. budegassa in GSA 5 have oscillated between 9.2 
and 24.5 tons, with an increasing trend from 2000 to 2007 followed by a decreasing trend down to 
2013 (Fig. 5.2.3.4.4A). The size structure of the population taken by the fishery shows a modal size 
(30-34 cm) well above the size at first maturity (24.1 cm) (Fig. 5.2.3.4.4 B). 
 

Fig. 5.2.3.4.4. Black-bellied anglerfish in GSA 5. Total annual landings (left) and mean size distribution including 
L50 (right) during 2000-2013. 

 

5.2.3.4.5 Discards 
Discards of Lophius budegassa in GSA 5 are considered to be small because it is a high-valued species. 
Anyway, data on discards are included in the present assessment. 
 

5.2.3.4.6 Fishing effort  
The fishing effort (in days) did not show a clear trend with time since it remained close to a main 
value of 2000 days (ranging between 1500 and 2250 days); catch-effort data from the time series 
2000-2013 showed a highly significant positive relationship (Fig. 5.2.3.4.6). 
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Fig. 5.2.3.4.6. Black-bellied anglerfish in GSA 5: Fishing effort in days (left) and catch-effort 
relationship (right) during 2000-2013. 
 
 
5.2.3.5 Scientific surveys 
 
MEDITS 

5.2.3.5.1 Methods 
In 2007, the GSA 5 was included in the annual MEDITS surveys, although during 2001 and 2006 
another series of surveys (BALAR) using the same methodology as MEDITS were carried in GSA 5. 
 

5.2.3.5.2 Geographical distribution  
In GSA 5, Lophius budegassa abundances are relatively low, with values of <10 individuals per km2. 
The species is mainly distributed in deep shelf and upper slope grounds around the Balearic Islands 
(Fig. 5.2.3.5.2). 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Fig. 5.2.3.5.2. Black-bellied anglerfish in GSA 5. population abundance (N/Km2) based on survey data 
from 2001 to 2013. 

 

5.2.3.5.3 Trends in abundance and biomass 
Biomass CPUEs from MEDITS decreased from 20 to 10 kg/km2 during 2003-2005 and then remained 
low between 10 and 5 kg/km2 up to the present. The biomass index from the commercial fishery was 
rather homogeneous during the entire time series, approximately between 8 and 10 kg/day. 
 

Fig. 5.2.3.5.3. Black-bellied anglerfish in GSA 5. Abundance indices from the MEDITS surveys (A) and 
the commercial fishery (B) during 2003-2013. 
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5.2.3.5.4  Trends in abundance by length or age 
No major changes were found in abundance by length during the time series from 2003 to 2013 (Fig. 
5.2.3.5.4.1). The comparison of the size distributions between MEDITS and the fishery fleet also did 
not show important differences, neither for the modal size nor the size range (Fig. 5.2.3.5.4.2). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Fig. 5.2.3.5.4.1. Black-bellied anglerfish in GSA 5. size-structure of catches during 2003-2013. 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

Fig. 5.2.3.5.4.2. Black-bellied anglerfish in GSA 5. mean size-structure of populations from MEDITS 
and the fishery fleet during 2003-2013. 
 
 
 

5.2.3.5.5  Trends in growth 
No analyses were conducted during the STECF EWG 14-19 meeting. 
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5.2.3.5.6 Trends in maturity 
No analyses were conducted during the STECF EWG 14-19 meeting. 
 
5.2.3.6 Assessment of historic stock parameters 
This is the first assessment of L. budegassa from GSA 5. 

5.2.3.6.1  Methods 
An XSA was applied using the R libraries developed in the framework of the EWG. 
 

5.2.3.6.2 Justification 
The length of the available data series (11 years, from 2003 to 2013) allowed the use of a VPA type of 
assessment tuned with MEDITS data. Although catch and MEDITS data from previous years exist, size-
frequency distributions are only available from 2003. 

 

5.2.3.6.3 Input parameters 
Landings time series: 2003-2013. 

Size-distributions were sliced to age-distributions using the L2AGE4 software. 

Group plus was set at age 8. 

The number of individuals by age was SOP corrected [SOP = Landings / Sa (total catch numbers at age 

a x catch weight-at-age a)]. 
 

 
 

 
 
 
 
 

 

Natural mortality (from PROBIOM) 

0 1 2 3 4 5 6 7 8+ 

0.960 0.477 0.375 0.293 0.260 0.241 0.230 0.222 0.200 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

SOP 0.963 0.984 0.964 0.966 0.979 0.969 0.946 0.969 0.958 0.972 0.962 

Growth parameters (from DCF 2003-2012) 

Linf K t0 

102 0.150 -0.05 

LWR (from DCF 2003-2012) 

a b 

0.0201 2.8979 

Maturity (from DCF 2003-2012) 

0 1 2 3 4 5 6 7 8 

0.087 0.136 0.206 0.300 0.413 0.537 0.656 0.759 1.000 
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The input data are shown in the table below: 
 
XSA tuning were performed using abuncance indices from MEDITS (N/km2) carried out around the 
Balearic Islands during 2003ς2013. As the species is most abundant on deep shelf and upper slope 
grounds, the C and D standardized strata from MEDITS were used to calculate these indices. Given 
that the landings were composed mainly of individuals between 1 and 3 years (Fig. 5.2.3.6.3.1), these 
ages were selected as the Fbar. Then, r-age and q-age were set at 1 and 4, respectively (see table 
below). 
 

 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5.2.3.6.3.1. Black-bellied anglerfish in GSA 5. composition (in percentage) of landings by age. 

 

Different sensitivity analyses were performed before running the final XSA. The first sensitivity 
analysis tested different shrinkage weights (0.5, 1.0, 1.5, 2.0 and 2.5); since the results did not show 
significant differences (Fig. 5.2.3.6.3.2A), the middle option (1.5) was chosen. The second sensitivity 
analysis tested different shrinkage ages (1, 2 and 3) using shrinkage weight of 1.5; again, as the 
results did not show import significant ant differences (Fig. 5.2.3.6.3.2B), the middle option (2 ages 
shrinkage) was selected. Based on these simulation analyses, the following inputs were selected to 
run the final XSA: 

CATCH 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
 16.062 18.422 19.054 19.132 24.485 22.138 17.204 19.577 21.755 16.491 11.118 

 
 

 
         

CATNUM 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
0 0.2 0.3 0.1 0.1 0.1 0.4 0.1 0.01 0.01 0.01 0.1 
1 4.7 1.3 1.1 1.1 4.1 2.2 8.8 6.4 1.2 6 2 
2 15.9 14.7 14.3 13.4 12.6 17.7 13.6 14.4 21.5 13.1 9.4 
3 4.3 6.7 5 6.1 7.1 6.6 6.3 8.1 9.3 8 4.3 
4 1.2 1.6 2.4 2.8 3.2 2.3 1.7 1.4 1.2 0.8 1.1 
5 0.6 0.5 1 0.8 1.2 1.2 0.6 0.6 0.2 0.2 0.1 
6 0.2 0.1 0.2 0.1 0.6 0.1 0.1 0.1 0.1 0.01 0.01 
7 0.01 0.01 0.1 0.1 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
8+ 0.01 0.01 0.01 0.01 0.1 0.01 0.01 0.01 0.01 0.01 0.01 

 
 

 
         

CATWT 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
0 0.018 0.034 0.03 0.03 0.018 0.03 0.047 0.03 0.03 0.03 0.03 
1 0.221 0.22 0.219 0.265 0.238 0.213 0.137 0.19 0.172 0.193 0.247 
2 0.468 0.501 0.507 0.47 0.483 0.495 0.472 0.52 0.5 0.489 0.503 
3 0.97 1.011 0.956 0.961 0.958 0.965 0.93 0.909 0.973 0.947 1.013 
4 1.573 1.655 1.697 1.654 1.642 1.652 1.7 1.646 1.513 1.626 1.477 
5 2.468 2.409 2.376 2.475 2.667 2.523 2.421 2.442 2.53 2.295 2.527 
6 3.283 3.255 3.451 3.07 3.344 3.219 3.177 3.369 3.343 3.331 3.338 
7 4.196 3.851 4.039 4.039 4.231 4.286 4.196 4.561 4.751 4.196 4.196 
8+ 5.622 5.146 5.622 5.622 6.969 5.622 5.622 5.622 4.751 5.622 5.622 
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fse rage qage shk.n shk.f shk.yrs shk.ages 

1.5 1 4 TRUE TRUE 3 2 

 
Log residuals of the sensitivity analyses of a set of trials for the shrinkage weights (0.5, 1.5 and 2.5) 
and the three shrinkage ages (1, 2 and 3) are shown in Figure 5.2.3.6.3.3. 



 

90 90 

Fig. 5.2.3.6.3.2. Black-bellied anglerfish in GSA 5. Sensitivity analyses using different shrinkage weights (A) and shrinkage ages (B). Shrinkage weights modeled were 
0.5, 1.0, 1.5, 2.0 and 2.5 (Sh05 to Sh25) and shrinkage ages were 1, 2 and 3 (Sh1, Sh2 and Sh3). 

A 

B 
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Fig. 5.2.3.6.3.3. Black-bellied anglerfish in GSA 5. Log residuals of the sensitivity analyses of a set of 
trials for the shrinkage weights (0.5, 1.5 and 2.5) and the three shrinkage ages (1, 2 and 3). 

 

5.2.3.6.4 Results 
Age 0 and the oldest ages (5 to 8) which were not well represented in the survey catches 
(see input parameters above) were removed from the analysis. Similarly, data from age 4 in 
2011 and 2012 were also removed because they produced very large residuals. Once 
removed all these values, the residuals per age and year of the tuning fleet were relatively 
low, ranging from 2 to -2, and did not show any tendency with time (Fig. 5.2.3.6.4.1). 
 

 
Fig. 5.2.3.6.4.1. Black-bellied anglerfish in GSA 5. Log residuals for the tuning fleets. 
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Results of XSA (Fig. 5.2.3.6.4.2) showed a progressive increase in the number of recruits 
from 2004 to 2009 followed by an abrupt decrease in 2010; from then recruits has increased 
slowly again. The SSB increased slightly from 2003 to 2007 but then decreased also 
progressively down to 2013. The fishing mortality increased from 0.41 in 2005 to 1.0 in 2011 
and then decreased progressively down to 0.6 in 2013. 
 

 
Fig. 5.2.3.6.4.2. Black-bellied anglerfish in GSA 5. XSA summary results. SSB and cath are in 
tonnes, recruitment in 1000s individuals. 
 

The XSA diagnostics are reported below: 
 

FLR XSA Diagnostics 2015-01-22 10:58:33 
 
CPUE data from indices 
 
Catch data for 11 years 2003 to 2013. Ages 0 to 8. 
 
            fleet first age last age first year last year alpha beta 
1 Surveys (N/km2)         1        4       2003      2013  <NA> <NA> 
 
 
 
 



 

93 93 

 
Time series weights : 
 
    Tapered time weighting not applied 
 
 Catchability analysis : 
 
     Catchability independent of size for ages >   1  
 
     Catchability independent of age for ages >   4  
 
 Terminal population estimation : 
 
     Survivor estimates shrunk towards the mean F 
    of the final   3 years or the  2 oldest ages. 
 
    S.E. of the mean to which the estimates are shrunk =   1.5  
  
    Minimum standard error for population 
    estimates derived from each fleet =  0.3  
 
    prior weighting not applied 
 
Regression weights 
     year 
age   2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
  all    1    1    1    1    1    1    1    1    1    1 
 
 Fishing mortalities 
   year 
age  2004  2005  2006  2007  2008  2009  2010  2011  2012  2013 
  0 0.003 0.001 0.001 0.001 0.004 0.001 0.000 0.000 0.000 0.001 
  1 0.027 0.024 0.026 0.088 0.051 0.177 0.113 0.035 0.169 0.043 
  2 0.682 0.592 0.607 0.646 0.921 0.666 0.686 0.939 0.937 0.574 
  3 0.775 0.605 0.657 0.986 1.070 1.322 1.646 2.127 1.703 1.215 
  4 0.749 0.776 0.955 1.057 1.239 1.005 1.749 1.664 1.879 1.635 
  5 0.745 2.074 0.700 2.238 2.246 1.618 1.634 1.993 2.610 2.129 
  6 0.486 0.792 2.139 3.783 2.067 2.028 2.077 1.984 0.520 1.553 
  7 0.622 1.454 1.420 3.059 2.189 1.852 1.886 2.021 1.587 1.862 
  8 0.622 1.454 1.420 3.059 2.189 1.852 1.886 2.021 1.587 1.862 
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 XSA population number (Thousand) 
      age 
year     0  1  2  3 4 5 6 7 8 
  2004 148 61 35 14 3 1 0 0 0 
  2005 135 56 37 12 5 1 0 0 0 
  2006 158 52 34 14 5 2 0 0 0 
  2007 141 60 31 13 5 1 1 0 0 
  2008 170 54 34 11 4 1 0 0 0 
  2009 192 65 32  9 3 1 0 0 0 
  2010 110 74 34 11 2 1 0 0 0 
  2011 124 42 41 12 2 0 0 0 0 
  2012 149 47 25 11 1 0 0 0 0 
  2013 152 57 25  7 1 0 0 0 0 
 
 
 Estimated population abundance at 1st Jan  2014  
      age 
year    0  1  2  3 4 5 6 7 8 
  2014 33 58 34 10 2 0 0 0 0 
 
 
 Fleet:  Surveys (N/km2)  
 
 Log catchability residuals. 
 
   year 
age  2003   2004   2005   2006   2007   2008   2009   2010   2011   2012   2013 
  1 0.564  0.156 -0.331 -0.146  0.008 -0.356 -0.056  0.023  0.254  0.121 -0.238 
  2 0.713  0.603 -0.298 -0.271 -0.403  0.261 -0.338 -0.827 -0.202  0.462  0.298 
  3 0.294  0.744 -0.197 -0.116  0.231  0.461  0.206 -0.663 -0.444 -0.800  0.285 
  4 0.401 -1.273 -0.640  0.214 -0.162 -0.845     NA  1.317     NA     NA  0.988 
 
 Regression statistics  
 Ages with q dependent on year class strength  
[1] "-0.623804944825223" "5.14869200001174"   
 
 
 Terminal year survivor and F summaries:  
  
 ,Age 0 Year class =2013  
 
source  
     scaledWts survivors yrcls 
fshk     0.011       460  2013 
nshk     0.989        57  2013 
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Age 1 Year class =2012  
 
source  
                scaledWts survivors yrcls 
Surveys (N/km2)     0.898        50  2012 
fshk                0.102        13  2012 
 
Age 2 Year class =2011  
 
source  
                scaledWts survivors yrcls 
Surveys (N/km2)     0.828        13  2011 
fshk                0.172         5  2011 
 
Age 3 Year class =2010  
 
source  
                scaledWts survivors yrcls 
Surveys (N/km2)     0.722         2  2010 
fshk                0.278         1  2010 
 
Age 4 Year class =2009  
 
source  
                scaledWts survivors yrcls 
Surveys (N/km2)     0.324         1  2009 
fshk                0.676         0  2009 
 
 ,Age 5 Year class =2008  
 
source  
     scaledWts survivors yrcls 
fshk         1         0  2008 
 
 ,Age 6 Year class =2007  
 
source  
     scaledWts survivors yrcls 
fshk         1         0  2007 
 
Age 7 Year class =2006  
 
source  
     scaledWts survivors yrcls 
fshk         1         0  2006 
 



 

96 96 

 

Year Population 
numbers 

Population 
weight 

Recruitment 
numbers 

SSB F1-3 

2003 275.630 51.683 160.77 12.340 0.484 

2004 263.590 59.847 147.93 14.703 0.495 

2005 247.530 60.159 135.04 15.817 0.407 

2006 264.680 61.620 157.71 16.119 0.430 

2007 253.130 60.225 141.04 17.059 0.574 

2008 275.130 54.527 170.48 13.542 0.681 

2009 302.420 49.012 192.38 11.124 0.721 

2010 231.250 50.678 109.76 11.596 0.815 

2011 220.470 46.351 123.92 10.651 1.034 

2012 234.180 38.789 149.26 8.454 0.936 

2013 242.270 40.724 151.83 8.167 0.611 
 

Finally, retrospective analyses showed rather consistent results except for recruitment (Fig. 
5.2.3.6.4.3). 
 

 
Fig. 5.2.3.6.4.3. Black-bellied anglerfish in GSA 5. XSA retrospective analyses. 

 
5.2.3.7 Long term prediction 

5.2.3.7.1 Justification 
Yield per recruit analysis was used to calculate the reference point F0.1.  
 

5.2.3.7.2 Results 
The yield per recruit graph, together with the reference point F0.1 and the estimated 
reference fishing mortality (Fref), revealed a highly overexploited stock (Fig. 5.2.3.7.2). 
 

 
 
 

 
 
 
 
 
 
 
 
 

F0.1 0.079 

Fref (2013; ages 1-3) 0.611 



 

97 97 

 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5.2.3.7.2. Black-bellied anglerfish in GSA 5. Yield per recruit analysis. 
 

5.2.3.8 Data quality 
Data from DCF 2014 were used. The data available are of sufficient quality to perform an 
XSA. The data submitted to the EWG 14-19 were in general of good quality. Reported 
discards are negligible and this is reasonable, considering the important commercial value of 
the species in GSA 5. 

 
5.2.3.9 Scientific advice 
The Fstq (0.84) is larger than F0.1 (0.08), which indicates that Lophius budegassa from GSA 5 is 
fished unsustainably. 
 
5.2.3.10 Short term considerations 

5.2.3.10.1  State of the stock size 
The stock size ranged between aprox. 220-275·103 individuals, except with a peak of 300·103 
individuals in 2009. The SSB increased slightly from 2003 (12.34 t) to 2007 (17.06 t) but then 
decreased also progressively down to 2013 (8.17 t). 
 

5.2.3.10.2  State of recruitment 
Recruitment showed a progressive increase in the number of recruits from 2004 
(147.93·103) to 2009 (192.38·103) followed by an abrupt decrease in 2010 (109.76·103); from 
then, recruits have increased smoothly again up to 151.83·103 in 2013. 

 

5.2.3.10.3  State of exploitation 
The Fstq (0.84) is larger than F0.1 (0.08), which indicates that Lophius budegassa from GSA 5 is 
fished unsustainably. 
 
5.2.3.11 Management recommendations 
STECF EWG 14-лф ǊŜŎƻƳƳŜƴŘǎ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦƭŜŜǘǎΩ ŜŦŦƻǊǘ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǳƴǘƛƭ ŦƛǎƘƛƴƎ 
mortality is below or at the proposed FMSY level, in order to avoid future loss in stock 
productivity and landings. This should be achieved by means of a multi-annual management 
plan taking into account mixed-fisheries considerations. 
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5.2.4 STOCK ASSESSMENT OF NORWAY LOBSTER IN GSA 5 
 
5.2.4.1 Stock Identification 
 
GSA 5 (Figure 5.2.4.1.1) has been pointed as an individualized area for assessment and 
management purposes in the western Mediterranean (Quetglas et al., 2012) due to its main 
specificities. These include: 1) Geomorphologically, the Balearic Islands (GSA05) are clearly 
separated from the Iberian Peninsula (GSA 6) by depths between 800 and 2000 m, which 
would constitute a natural barrier to the interchange of adult stages of demersal resources; 
2) Physical geographically-related characteristics, such as the lack of terrigenous inputs from 
rivers and submarine canyons in GSA 5 compared to GSA 6, give rise to differences in the 
structure and composition of the trawling grounds and hence in the benthic assemblages; 3) 
Owing to these physical differences, the faunistic assemblages exploited by trawl fisheries 
differ between GSA 5 and GSA 6, resulting in large differences in the relative importance of 
the main commercial species; 4) There are no important or general interactions between 
the demersal fishing fleets in the two areas, with only local cases of vessels targeting red 
shrimp in GSA 5 but landing their catches in GSA 6; 5) Trawl fishing exploitation in GSA05 is 
much lower than in GSA 6; the density of trawlers around the Balearic Islands is one order of 
magnitude lower than in adjacent waters; and 6) Due to this lower fishing exploitation, the 
demersal resources and ecosystems in GSA 5 are in a healthier state than in GSA 6, which is 
reflected in the population structure of the main commercial species (populations from the 
Balearic Islands have larger modal sizes and lower percentages of small-sized individuals), 
and in the higher abundance and diversity of elasmobranch assemblages. 
 

Figure 5.2.4.1.1. Geographical localization of GSA 5. 
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5.2.4.2 Growth 
The growth and length-weight parameters used during the EWG 14-19 were those 
estimated by Guijarro et al. (2013) from the study area (Table 5.2.4.2.1), in the framework 
of the Spanish DCF: Linf = 86.1 mm carapace length, k= 0.126 y-1; a=0.00017 and b=3.3566. 
 
5.2.4.3 Maturity  
The maturity ogive was obtained from stock-related sampling carried out in the Spanish DCF 
in GSA 5 (Guijarro et al., 2013). 
 

Maturity oogive 

Age 0 1 2 3 4 5 6 7 8 9+ 
Prop. Matures 0.00 0.01 0.05 0.20 0.51 0.78 0.92 0.97 0.99 1.00 
 
5.2.4.4 Fisheries 

5.2.4.4.1 General description of the fisheries 
In the Balearic Islands (western Mediterranean), commercial trawlers develop up to four 
different fishing tactics, which are associated with the shallow shelf (SS), deep shelf (DS), 
upper slope (US) and middle slope (MS) (Guijarro and Massutí 2006; Ordines et al. 2006), 
mainly targeted to: (i) Spicara smaris, Mullus surmuletus, Octopus vulgaris and a mixed fish 
category on the shallow shelf (50-80 m); (ii) Merluccius merluccius, Mullus spp., Zeus faber 
and a mixed fish category on the deep shelf (80-250 m); (iii) Nephrops norvegicus, but with 
an important by-catch of big M. merluccius, Lepidorhombus spp., Lophius spp. and 
Micromesistius poutassou on the upper slope (350-600 m) and (iv) Aristeus antennatus on 
the middle slope (600-750 m). The MS fishing tactics coincides with the metier OTB_DWSP; 
OTB_DEMSP corresponds to those days in one of the other fishing tactics is present (SS, DS 
and/or US) and OTB_MDDWSP corresponds to those days in which one haul in MS and at 
least one of the other fishing tactics is performed. The Norway lobster is the main target 
species in the US and is caught in all the metiers. 

 

5.2.4.4.2 Management regulations applicable in 2014 
- Fishing license: number of licenses observed 
- Engine power limited to 316 KW or 500 HP: not fully observed. 
- Mesh size in the codend (40 mm square or 50 mm diamond -by derogation-): fully 

observed. 
- Time at sea (12 hours per day and 5 days per week): fully observed. 
- Minimum landing size (EC regulation 1967/2006, 20 mm CL): mostly fully observed. 
 

5.2.4.4.3  Catches 

5.2.4.4.4 Landings 
Norway lobster landings came exclusively from bottom trawlers (OTB) in GSA 5. By métier, 
60% of landings come from DEMSP, 27% come from MDDWSP and 13% come from MDD. 
Landings between 2002 and 2013 were between a minimum of 9.6 t in 2013 and maxima 
around 32 t in 2008 and 2011. Historical data landings showed oscillations between 5 and 
35 tons (Figure 5.2.4.4.4.1), without a clear trend. 
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Figure 5.2.4.4.4.1. Norway lobster in GSA 5. Historical landings data. 

 

5.2.4.4.5 Discards 
Discards of Norway lobster in GSA 5 can be considered negligible. 
 

5.2.4.4.6 Fishing effort  
Fishing effort available from the Data Call included years 2009-2013. Table 5.2.4.4.6. 
summarizes the effort data for the gear OTB according to the DCF Data Call in terms of 
nominal effort and GT days at sea. Number of boats cannot be calculated from the 
information available in the Data Call as it is disaggregated by quarter and by métier 
(OTB_DEF, OTB_MDD and OTB_DWS) and so it cannot be accumulated, as the same boat 
may be included in different quarters and/or in different métiers. 
 
Table 5.2.4.4.6. Effort data for OTB according to the DCF Data Call. 

 2009 2010 2011 2012 2013 

Nominal effort 2784175 2927650 2694399 2675591 2745967 
GT days at sea 648576 672070 616593 630594 641522 

 
Available fishing effort information, as number of fishing trips (in days at sea), comes from 
the Spanish Institute of Oceanography (IEO) for the period 2000-2013 (Figure 5.2.4.4.6.1). 
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Figure 5.2.4.4.6.1. Norway lobster in GSA 5: Fishing effort (as number of days at sea) for OTB. 
 

5.2.4.5 Scientific surveys 
 
MEDITS 

5.2.4.5.1 Methods 
From 2001, the Spanish Institute of Oceanography has performed annual bottom trawl 
surveys following the same methodology and sampling gear described in the MEDITS 
protocol (BALAR surveys, Massutí and Reñones, 2005). Since 2007, this survey has been 
included in the MEDITS program (Bertrand et al., 2002). Mean stratified abundances and 
biomasses by km2 has been computed using the methodology described by Grosslein and 
Laurec (1982), with the following formula: 
 

- Mean catch by stratum: 
ä*= h
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- Variance by stratum: 
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- SE (standard error): )(2
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Nh: number of hauls in each sub-stratum; Yh: mean catch by haul in each sub-stratum; A: 

total stratum area; Ah: sub-estratum area; )(2
stYS  variance in each sub-stratum. 
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5.2.4.5.2 Geographical distribution  
Norway lobster is distributed in fishing grounds sited in the north-west, south and north of 
Mallorca and south and south-east of Menorca (Figure 5.2.4.5.2.1). 

Figure 5.2.4.5.2.1. Norway lobster in GSA 5: Geographical distribution based on bottom trawl surveys 
(2001-2013). 

 

5.2.4.5.3 Trends in abundance and biomass 
Biomass and abundance indices from the surveys showed a similar trend, with clear 

oscillations during the data series (Figure 5.2.4.5.3) 

 
 
 
 
 
 
 
 
 
Figure 5.2.4.5.3. Norway lobster in GSA 5: Abundance and biomass indices from the bottom trawl 
surveys. 

 

5.2.4.5.4  Trends in abundance by length or age 
No analysis were conducted during EWG 14-19. 
 

5.2.4.5.5  Trends in growth 
No analysis were conducted during EWG 14-19. 
 

5.2.4.5.6 Trends in maturity 
No analysis were conducted during EWG 14-19. 
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5.2.4.6 Assessment of historic stock parameters 

5.2.4.6.1  Methods 
The assessment has been performed with an Extended Survivor Analysis (XSA) using the FLR 
library in R. This assessment is an update of the one performed in 2012 (SGMED-12-10). 

5.2.4.6.2 Justification 
 

5.2.4.6.3 Input parameters 
The data used in the assessment were: (i) Landings time series 2002-2013 from OTB; (ii) Age 
distributions obtained from slicing of length distributions 2002-2013 (Figure 5.2.4.6.3.1); (iii) 
Set of growth parameters calculated in the study area during DCF and (iv) BALAR-MEDITS 
survey used as tuning fleet (abundances by age in n/km2, Figure 5.2.4.6.3.1). As both ages 0 
and 1  are poorly represented both in the commercial data and in the survey, they were 
excluded from the model. Age 2 was considered as recruitment to the fishery. 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.2.4.6.3.1. Norway lobster in GSA 5. Age distribution by year for the commercial and survey 
data. 
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Mean weight in catch 
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0.001 0.003 0.009 0.018 0.031 0.050 0.074 0.099 0.128 0.181 

 

Growth parameters 

Lқ k t0 

86.1 0.126 - 

 

Length-weight relationship 

a b 

0.00017 3.3566 

 

Maturity oogive 

Age 0 1 2 3 4 5 6 7 8 9+ 

Prop. Matures 0.00 0.01 0.05 0.20 0.51 0.78 0.92 0.97 0.99 1.00 
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Natural mortality (PROBIOM; Abella et al., 1997) 

Age 0 1 2 3 4 5 6 7 8 9+ 

M 1.24 0.73 0.47 0.39 0.35 0.32 0.31 0.29 0.28 0.28 
 

The number of individuals by age was SOP corrected [SOP = Landings / Sa (total catch 
numbers at age a x catch weight-at-age a)] before performing any analysis. 
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
0.999 0.990 1.007 1.015 1.003 0.983 1.008 1.014 1.010 1.006 1.054 0.962 

 

Different sensitivity analyses were performed before running the final XSA, considering 
different weights and ages for shrinkage and different ages for catchability. For weight 
shrinkage, results were quite robust, except when fse was set at 0.5 (Figure 5.2.4.6.3.2). For 
the age shrinkage, results were quite robust (Figure 5.2.4.6.3.3). For the catchability, the 
results were showed differences depending on on the ages considered, especially for the 
last two years of recruitment (Figure 5.2.4.6.3.4). 
 
 
 
 
 
 
 
 
Figure 5.2.4.6.3.2. Norway lobster in GSA 5. Sensitivity analysis for F, R and SSB considering different 
weights for shrinkage. 
 
 
 
 
Figure 5.2.4.6.3.3. Norway lobster. GSA 5. Sensitivity analysis for F, R and SSB considering different 
ages for shrinkage. 
 

 
Figure 5.2.4.6.3.3. Norway lobster in GSA 5. Sensitivity analysis for F, R and SSB considering different 
weights for shrinkage. 
 
 
 
 
 
 
 
 
 
Figure 5.2.4.6.3.4. Norway lobster in GSA 5. Sensitivity analysis for F, R and SSB considering different 
ages for catchability. 
 
 

For the final XSA run, the following settings were used: 
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5.2.4.6.4 Results 
 
Recruitment was about 1.5-2.0 millions for all the data series and SSB between 31 and 52 
tons. SSB showed a decreasing trend for the last 2 years, with the minimum values of the 
data series in the last year (Figure 5.2.4.6.1, Table 5.2.4.6.4.1). F has oscillated between 0.3 
and 0.7, with the lowest value in 2013. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.2.4.6.4.1. Norway lobster in GSA 5. XSA summary results. SSB and cath are in tonnes, 
recruitment in 1000s individuals. 
 
Table 5.2.4.6.4.1. Norway lobster in GSA 5. XSA results. 

 
Population in number 

(thousands) 
Population in 
weight (tons) 

Recruitment number 
(age 2, thousands) 

SSB F3-7 

2002 3439.4 78.2 1542.3 41.0 0.397 

2003 3742.1 89.5 1780.5 48.6 0.450 

2004 3827.2 80.4 1709.2 39.7 0.437 

2005 3777.2 77.2 1716.1 39.3 0.318 

2006 3839.5 87.2 1819.9 46.5 0.325 

2007 4386.8 97.4 2158.4 48.8 0.389 

2008 4556.4 100.1 1958.7 51.9 0.539 

2009 4168.3 93.2 1945.9 48.4 0.384 

2010 4067.9 89.4 1850.8 45.5 0.392 

2011 3787.3 89.5 1585.4 47.2 0.691 

2012 3171.1 68.3 1463.4 34.0 0.573 

2013 3255.9 66.8 1619.3 30.7 0.287 

 

fse rage qage shk.n shk.f shk.yrs shk.ages 

1 3 7 TRUE TRUE 3 4 
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Residuals from the BALAR-MEDITS tuning fleet show low values for all the ages and years 
considered. After some trials, in the last run only ages 2-8 from the BALAR-MEDITS tuning 
fleet were used in the assessment (Figure 5.2.4.6.4.2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.2.4.6.4.2. Norway lobster in GSA 5. Log catchability residual plots (XSA) for BALAR -MEDITS 
surveys. 

 
Retrospective analysis was performed and it did not show a very robust situation for any of 
the parameters considered (Figure 5.2.4.6.4.3). 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.2.4.6.4.3. Norway lobster in GSA 5. Restrospective analysis for F, recruitment and SSB. 
 

Yield per recruit was calculated using FLR. Table 5.2.4.6.4.3 shows the reference F (Fref) as 
well as the reference point F0.1 (as a proxy of FMSY). Figure 5.2.4.6.4.4 shows the yield per 
recruit graph. 
 
Table 5.2.4.6.4.3. Norway lobster in GSA 5. Reference F and reference point (F0.1). 
 

Fref (3-7) 0.287 

F0.1 0.172 
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Figure 5.2.4.6.4.4. Norway lobster in GSA 5. Yield per recruit. 

 
5.2.4.7 Long term prediction 

5.2.4.7.1 Justification 
 

5.2.4.7.2 Results 
 
5.2.4.8 Data quality 
Information about catches and length and age frequency distributions was available through 
the Official Data Call for years 2009-2013, when the concurrent sampling was implemented. 
Before that, length and age frequency distributions were not available as the species was 
not a target species for the DCR. Available information from IEO was used. Effort 
information was available only for 2009-2013. The current format of the Data Call for the 
ǾŀǊƛŀōƭŜ άƴǳƳōŜǊ ƻŦ ōƻŀǘǎέ ǇǊŜǾŜƴǘǎ ǘƘŜ ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ ŀ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ ōƻŀǘǎ ŦƻǊ h¢. ōȅ 
year: as information is requested by metier and quarter, it is not possible to sum up this 
data, as a same boat during a same quarter can operate in more than one OTB metier. 
MEDITS data was also available for 1994-2014. However, no MEDITS was carried in GSA 5 
until 2007 except for some hauls (around 4 by year) performed in the southwestern part of 
the area (Ibiza channel). The hauls carried out in this area are systematically excluded from 
the analysis for all the years.  
 
5.2.4.9 Scientific advice 
Fishing mortality shows oscillations between 0.3 and 0.7 during last years. SSB showed a 
decreasing trend for the last two years. 
 

5.2.4.10 Short term considerations 

5.2.4.10.1  State of the stock size 
The stock abundance showed a maximum of 4.5·106 individuals in 2008 with a deacreasing 
trend until 2012-2013, with the minimum values of the data series of 4.5·106 individuals in 
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2013. The SSB showed oscillations between 40 and 52 t between 2002 and 2011, with the 
minimum values of 31-34 t in the last years of the data series (2012-2013). 
 

5.2.4.10.2  State of recruitment  
Recruitment showed a maximum of 2.2·106 individuals in 2007, with a decreasing trend 
since then.  
 

5.2.4.10.3  State of exploitation 
The current F (0.29) is larger than F0.1 (0.17), which indicates that Norway lobster in GSA 5 is 
exploited unsustainably.  
 
5.2.4.11 Management recommendations 
STECF EWG 14-мф ǊŜŎƻƳƳŜƴŘǎ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦƭŜŜǘǎΩ ŜŦŦƻǊǘ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǳƴǘƛƭ ŦƛǎƘƛƴƎ 
mortality is below or at the proposed FMSY level, in order to avoid future loss in stock 
productivity and landings. This should be achieved by means of a multi-annual management 
plan taking into account mixed-fisheries considerations. 
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5.2.5 STOCK ASSESSMENT OF SARDINE IN GSA 6 
 
5.2.5.1 Stock Identification 
 
No information was provided on stock identification of sardine in GSA 6 during EWG14-19 
meeting. Therefore, due to a lack of information about the stock structure of the sardine 
population in the western Mediterranean, this stock was assumed to be confined within the 
GSA 6 boundaries. 
 

 
 
Fig. 5.2.5.1. Geographical location of GSA 6. 

 
5.2.5.2 Growth 
 
Growth parameters estimated for GSA 6 (DCF 2008) are: Linf= 23.9; k= 0.3055; t0= -1.9962; 
and for the length- weight relationship: a= 0.0056; b= 3.1064.  
 
5.2.5.3 Maturity  
 
Maturity at age was estimated taking into account the species growth and that the mean 
size at first maturity over 2004- 2013 was 12.6 cm TL (data source: DCF) 
 
Table 5.2.5.3.1. Sardine in GSA 6. Maturity ogive. 

ages      0   1   2  3  4  5+ 
% mature 0.5 1.0 1.0 1.0 1.0 1.0 
 
 
5.2.5.4 Fisheries 

5.2.5.4.1 General description of the fisheries 
  
The current fleet (2013) in GSA  6 is composed by 140 units; 2 of them are smaller than 12 
m, 120 bigger than 12 m, and 18 are over 24 m. The purse seine fleet has continuously 
decreased in the last two decades, from 222 vessels in 1990 to 140 in 2013. In particular, the 
smallest units have disappeared. 
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Sardine, even if with a lower price than anchovy, represents an important resources for the 
fishery. In the period 2002- 2013 sardine landings ranged between around 25000 t in 2006 
and 7500 t in 2009- 2010. At present (2013) sardine landings are low, around 9700 t.  
 

5.2.5.4.2 Management regulations applicable in 2014 
  
- Fishing license 
- Minimum landing size 11cm total length. 
- No fishing allowed on weekend. 
- Time at sea 12 hours per day and 5 days a week. 
- Several technical regulations regarding specifications on the characteristics of the gear, 
dimension, mesh size, floodlight and light intensity (Orden ARM/2529/2011). 
- Authorized target species for purse seining (Orden ARM/2529/2011). 
- Daily landing by vessel limited to 5000 kg (Orden ARM/143/2010). 
 
Further details on the purse seining regulations in force can be found in the above 
mentioned regulations by the Spanish Ministry responsible for fishing issues (Ministerio de 
Medio Ambiente, y Medio Rural y Marino).  
 

5.2.5.4.3  Catches 
 
Sardine landings in GSA 6 is caught principally from the purse seine fleet. Small amounts of 
sardine are reported for GNS and OTB.  
 
Table 5.2.5.4.3.1. Sardine in GSA 6. Landings by fleets other than purse seine are negligible. 
Discards are reported only for fleets different from the purse seine fleet (data source: DCF).  
 

  
landings-
PS landings(all) 

PS/all 
gears 

discards 
(no PS) 

 2002 16998.0 17167.6 99.0   
 2003 17360.2 17523.4 99.1   
 2004 19473.2 19599.5 99.4   
 2005 17559.1 17602.6 99.8 0.1 
 2006 25160.0 25192.0 99.9   
 2007 19971.7 20098.2 99.4   
 2008 14333.6 14333.6 100.0 0.5 
 2009 7406.1 7506.7 98.7 0.2 
 2010 7475.3 7627.2 98.0 0.0 
 2011 12134.7 12568.3 96.5 226.8 
 2012 9193.5 9395.3 97.9 1506.2 
 2013 9733.7 9928.8 98.0 281.1 
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5.2.5.4.4 Landings 
 
Sardine landings in GSA 6 come from purse seining (see Table 5.2.5.4.3.1). Lowest landings 
over 2002- 2013 were around 7500 t in 2009- 2010. Over 2002- 2013, landed sardines 
ranged between 6 and 23 cm TL. 
 
 

 
 
Fig. 5.2.5.4.4. Sardine in GSA 6. Purse seining landings by length and year (2002- 2013). 
 

5.2.5.4.5 Discards 
  
Small amounts of discards were reported for fleets different from the purse seine fleet (see 
Table 5.2.5.4.3.1).  
 

5.2.5.4.6 Fishing effort  
  
Data of fishing effort were available to EWG 14-19 for the period 2009- 2013. 
 

 
 
Fig. 5.2.5.4.6.1. Purse seine fishing effort in GSA 6 expressed as number of vessels and 
gt_days_at_sea. 
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5.2.5.5 Scientific surveys 
 
Acoustic surveys: ECOMED and MEDIAS 
 
ECOMED and MEDIAS Acoustic Surveys allows for the estimation of an abundance index of 
sardine by GSA (abundance and biomass, by species and area). ECOMED data were available 
for the period 2003- 2008, and MEDIAS data were available for 2009- 2013. ECOMED and 
MEDIAS surveys were conducted at different time of the year, in November-December and 
in early summer, respectively. Data from ECOMED and MEDIAS were used for XSA tuning. 
 

5.2.5.5.1 Methods 
 
No info on the methodology of the acoustic surveys conducted in GSA 6 was provided to the 
EWG. 
  

5.2.5.5.2 Geographical distribution  
 
No analyses were conducted during EWG 14-19.  
 

5.2.5.5.3 Trends in abundance and biomass 
  

 
 
Fig. 5.2.5.5.3.1. Sardine in GSA 6. ECOMED (2003- 2008) and MEDIAS (2009- 2013) acoustic 
surveys: trends in abundance by year (data source: DCF). 
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Fig. 5.2.5.5.3.2. Sardine in GSA 6. ECOMED (2003- 2008) and MEDIAS (2009- 2013) acoustic 
surveys: trends in biomass by year (data source: DCF). 
 

5.2.5.5.4  Trends in abundance by length or age 
 

 
 

Fig. 5.2.5.5.4.1. Sardine in GSA 6. ECOMED (2003- 2008) acoustic survey: trends in 
abundance by length (data source: DCF). 

 

 
 

Fig. 5.2.5.5.4.2. Sardine in GSA 6. MEDIAS (2009- 2013) acoustic survey: trends in abundance 
by length (data source: DCF). 
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5.2.5.5.5  Trends in growth 
  
No analyses were conducted during EWG 14- 19. 
 

5.2.5.5.6 Trends in maturity 
  
No analyses were conducted during EWG 14- 19. 
 
5.2.5.6 Assessment of historic stock parameters 
 

5.2.5.6.1  Methods 
  
Method 1: XSA 
 

5.2.5.6.2 Justification 
  
DCF data provided to EWG 14-19 included landings, catches and catch at length during 
2002-2013. Fishery independent abundance indexes (ECOMED and MEDIAS acoustic 
surveys) were available for the period 2003- 2013. These data series were long enough to 
perform an Extended Survivor Analysis (XSA). The analyses were made using R software and 
the FLR libraries with scripts provided by JRC. 
 
A first assessment (assessment1) was performed using as input the growth parameters 
estimated for sardine in GSA 6 (DCF 2008). The values of M vector calculated with these 
parameters and the method proposed by Gislason et al. (2010) were much higher than 
those estimated for sardine in other areas, for example in the Adriatic Sea. In addition, the 
species growth according to these parameters would be faster than that shown by the 
length distributions from the acoustic surveys in summer (Fig. 5.2.5.5.4.1) and late autumn 
(Fig. 5.2.5.5.4.2). Thus, a second assessment (assessment 2) was performed using modified 
growth parameters and M vector calculated using a second set of growth parameters, with 
M values by age much higher and similar to those calculated for the Adriatic. The 
modification of the growth parameters was made by fixing Linf= 23.9 (DCF 2008) and using 
the Solver routine of Excel 2010 solution for the estimation of k, for different t0. The k value 
was chosen considering that the growth curve reproduced better the observed length 
frequencies from the acoustic surveys (younger ages) and coincided with original DCF (2008) 
growth curve in the older ages.  
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ASSESSMENT1 
 

5.2.5.6.3 Input parameters 
 
The landings annual size distributions were transformed into ages using L2A. M vector was 
estimated with the method proposed by Gislason et al., 2010. Growth parameters and 
maturity ogive indicated above. 
 
Table 5.2.5.6.3.1. XSA input parameters to the XSA model. Assessment1. 
 
M natural mortality 
ages    0   1   2  3  4  5+ 
  0.87 0.63 0.51 0.44 0.40 0.36 
Maturity ogive 
ages    0   1   2  3  4  5+ 
               0        1    1        1         1          1 
Catch at age (thousands) 

 
0 1 2 3 4 5 

2003 309250.9 303919.5 56514.2 6228.1 616.9 71.2 
2004 385582.6 282962.9 71367.8 15600.3 3571.7 980.7 
2005 273061.1 293852.1 74599.8 8791.5 1050.9 306 
2006 151719.6 411020.2 157999.8 30297.7 4390.6 793.6 
2007 110587.9 221683.1 140325.1 58097.4 8239.5 782.3 
2008 144716.7 177915 108370.7 31191.3 4667.3 242 
2009 244326.1 100896.5 16243.9 4858 1597.3 460.3 
2010 183050.4 133917.5 22004.8 1936.4 1060.3 321.8 
2011 392824.5 201114.3 26115.2 3071.7 261.7 33.4 
2012 298141 144357.3 24139.3 1797.2 61.4 22.9 
2013 334442.6 157817.8 14754.4 1197.5 76.1 4.1 

 
Weight at age (kg) 

 
0 1 2 3 4 5 

2003 0.015 0.028 0.04 0.052 0.067 0.078 
2004 0.015 0.028 0.041 0.054 0.067 0.078 
2005 0.015 0.028 0.04 0.053 0.067 0.079 
2006 0.016 0.029 0.041 0.053 0.067 0.079 
2007 0.017 0.029 0.043 0.054 0.067 0.079 
2008 0.016 0.029 0.042 0.054 0.067 0.077 
2009 0.016 0.026 0.041 0.054 0.067 0.078 
2010 0.016 0.027 0.04 0.052 0.067 0.078 
2011 0.015 0.026 0.041 0.052 0.067 0.078 
2012 0.015 0.027 0.04 0.051 0.067 0.077 
2013 0.016 0.027 0.039 0.052 0.067 0.077 
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Tuning parameters 
MEDIAS 2009- 2013              0 1 2 

   2009 3643898 45853 6604.5 
   2010 2047198 125266.9 7699 
   2011 3978871 298447.9 45691.4 
   2012 5857538 80715.9 6343.7 
   2013 6565760 81975.7 3165.5 
    ECOMED 2003-2008 0 1 2 3 4 5 

2003 3067111 650855.7 284249.3 90917.3 16562.4 2371 
2004 1829575 303084.8 32954.5 7989.5 2748.1 817.9 
2005 1473889 377637 127257.8 24187.8 2788.6 2830.8 
2006 1001670 400210.4 403725.2 158654.6 20885.4 10226.9 
2007 473200.4 154266.3 91649.6 27404.3 3253.3 686.4 
2008 403452.7 19409.3 21238.9 12152.1 2558.9 368.5 

 
Different sensitivity analyses were performed before running the final XSA, considering 
different weight and ages for shrinkage.  
 
Sensitivity on shrinkage weight                               sensitivity on shrinkage ages 

 
Sensitivity for different rage and qage. 
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Fig. 5.2.5.6.3.1. Sardine in GSA 6. Assessment1. Sensitivity analysis considering different 
weight and ages for shrinkage and different rage and qage. 
 
For the final run, the following settings were used:  
fse=1.5, rage=-1, qage=2, shk.n=TRUE, shk.f=TRUE, shk.yrs=3, shk.ages=3 
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5.2.5.6.4 Results- Assessment1 
 
XSA results for Assessment1 are presented in Fig. 5.2.5.6.4.1 to Fig. 5.2.5.6.4.6 and Table 
5.2.5.6.4.1 to Table 5.2.5.6.4.3. 
 

 
 
Fig. 5.2.5.6.4.1. Sardine in GSA 6. Log catch curves. Assessment1. 
 

 
Fig. 5.2.5.6.4.2. Sardine in GSA 6. Assessment1. XSA summary results. SSB and catch are in 
tons, recruitment in 1000s individuals. 
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Table 5.2.5.6.4.1. Sardine in GSA 6. Assessment1. XSA summary results. 
 

 
Population Population Recruitment SSB F0-2 

 
in number in weight 

   
 

(thousands)            (t) (thousands)            (t) 

 2003 3354441.73 63911.7 2470500 45383 0.76 
2004 4392207.1 81724.2 3395700 56256 0.69 
2005 4561917.8 89845.6 3172200 66054 0.46 
2006 3343581.5 80549.3 1761300 66459 0.62 
2007 1901038.6 50969.9 895680 43357 0.77 
2008 1206703.16 29237.3 703410 23610 1.55 
2009 1198733.07 22291.2 962830 14589 1.09 
2010 1358501.35 25516.4 1069900 16957 1.08 
2011 1518244.06 27551.1 1145000 18963 1.56 
2012 1355460.87 24008.5 1089800 15835 1.64 
2013 1908126.13 34003.6 1618000 21060 1.38 

 

 
Fig. 5.2.5.6.4.3. Sardine in GSA 6. Log catchability residuals of the tuning data used from 
ECOMED surveys. Assessment1. 
 
Table 5.2.5.6.4.2. Sardine in GSA 6. Log catchability residuals of the tuning data used from 
ECOMED surveys. Assessment1. 

 
2003 2004 2005 2006 2007 2008 

0 0.710 -0.149 -0.348 -0.146 -0.147 0.081 

1 1.140 0.062 -0.293 0.066 -0.332 -0.644 

2 1.374 -0.955 -0.308 0.444 -0.339 -0.216 

3 1.091 -0.490 -0.897 0.841 -0.329 -0.216 

4 0.099 -0.238 -0.082 0.103 -0.431 -0.002 
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Fig. 5.2.5.6.4.4. Sardine in GSA 6. Log catchability residuals of the tuning data used from 
MEDIAS surveys. Assessment1. 
 
Table 5.2.5.6.4.3. Sardine in GSA 6. Log catchability residuals of the tuning data used from 
MEDIAS surveys. Assessment1. 

 
2009 2010 2011 2012 2013 

0 0.069211 -0.712176 0.122483 0.447358 0.073124 
1 -0.75593 0.106842 0.909385 0.039726 -0.300022 
2 -0.360228 -0.505899 1.519252 -0.16623 -0.486894 

 
 

 
Fig. 5.2.5.6.4.5. Sardine in GSA 6. Assessment1. Retrospective analysis for SSB, F and R. 
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Fig. 5.2.5.6.4.6. Sardine in GSA 6. Assessment1. Exploitation rate trend considering F0-2 plotted 
against the reference point E= 0.4. 

 
ASSESSMENT2 
 

5.2.5.6.5 Input parameters 
 
For the XSA- Assessment2 the input parameters were modified as follows:  
 
Linf= 23.9; k= 0.40; t0= -0.4. 
 
M natural mortality (using Gislason et al. 2010) 
ages    0   1   2  3  4  5+ 
  2.8 1.14 0.78 0.60 0.53 0.48 
 
Maturity at age was estimated taking into account the species growth according to the 
modified growth parameters and that the mean size at first maturity over 2004- 2013 was 
12.6 cm TL (data source: DCF) 
 
Maturity ogive. 
ages      0   1   2  3  4  5+ 
% mature 0.0 1.0 1.0 1.0 1.0 1.0 
 
Table 5.2.5.6.5.1. XSA input parameters to the XSA model. Assessment2. 
 
Catch at age (thousands) 

AGE 2003 2004 2005 2006 2007 2008 2009 
0 8308.4 20071.4 9378.8 4465.9 328.3 1125.7 1844.2 
1 356462.3 413567.6 317084.9 191985.6 132203.0 166977.5 274240.5 
2 288764.9 282675.5 292908.1 468826.8 273091.4 218531.7 79093.5 
3 21689.6 36729.3 29872.7 81757.9 116276.2 70985.5 10354.2 
4 1308.0 6092.0 2124.9 8429.8 17071.9 9254.2 2413.5 

5+ 67.5 930.3 291.9 755.6 744.6 228.2 436.2 
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AGE 2010 2011 2012 2013 
   0 3186.1 8702.7 7978.0 4414.9 
   1 208637.5 443023.9 323432.4 372216 
   2 121103.1 160010.3 128720.6 126846 
   3 7753.2 11106.0 8162.1 4606.8 
   4 1306.0 546.4 204.5 204.9 
   5+ 305.1 31.7 21.6 3.8 
    

Weight at age (kg) 
AGE 2003 2004 2005 2006 2007 2008 2009 

0 0.008 0.006 0.008 0.008 0.007 0.008 0.008 
1 0.017 0.016 0.017 0.018 0.018 0.017 0.017 
2 0.03 0.031 0.031 0.032 0.033 0.033 0.029 
3 0.046 0.048 0.046 0.047 0.049 0.048 0.048 
4 0.062 0.063 0.062 0.062 0.062 0.062 0.064 

5+ 0.078 0.078 0.08 0.079 0.079 0.077 0.078 

        AGE 2010 2011 2012 2013 
   0 0.008 0.007 0.007 0.008 
   1 0.017 0.017 0.016 0.017 
   2 0.03 0.029 0.03 0.029 
   3 0.046 0.046 0.045 0.046 
   4 0.066 0.062 0.06 0.061 
   5+ 0.078 0.078 0.077 0.077 
    

Tuning parameters 
MEDIAS 2009- 2013              0 1 2 

   2009 2290047 1364776 39594.4 1938.2 
  2010 1079567 1003387 94890.1 2319.6 
  2011 2093229 1950254 270315.2 9212.1 
  2012 4096433 1786005 60419.9 1740.3 
  2013 5014871 1577085 58453.3 490.8 
   ECOMED 2003-2008 0 1 2 3 4 5 

2003 437176.6 2771740.0 673547.0 196862.2 30462.8 2278.8 
2004 161918.2 1747181.0 246048.6 17054.9 4192.7 774.8 
2005 70356.7 1492092.0 370036.1 67418.5 5929.6 2758.4 
2006 130938.5 918063.1 562172.2 329647.8 44724.8 9825.5 
2007 3308.4 495328.3 183596.6 63529.8 7050.1 647.0 
2008 11746.1 394589.3 26135.6 21784.2 4572.7 352.4 

 
 
 
 
 
 
 
 
Different sensitivity analyses were performed before running the final XSA, considering 
different weight and ages for shrinkage.  
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Sensitivity on shrinkage weight                                         sensitivity on shrinkage ages 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

124 124 

Sensitivity for different rage and qage.  
 

 
 
Fig. 5.2.5.6.5.1. Sardine in GSA 6. Sensitivity analysis considering different weight and ages for 
shrinkage and different rage and qage. Assessment2. 

 
For the final run, the following settings were used:  
fse=1.5, rage=-1, qage=3, shk.n=TRUE, shk.f=TRUE, shk.yrs=3, shk.ages=3 
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5.2.5.6.6 Results- Assessment2 
 
The use of the modified growth parameters meant a shift of 1 year in the catch composition 
and a much higher M vector (Fig. 5.2.5.6.6.1) .  
 

 
 
Fig. 5.2.5.6.6.1. Sardine in GSA 6. Catch at age considering the DCF growth parameters (DCF 2008; 
left) and according to the modified growth parameters (right). 

 
XSA results- Assessment2 are presented in Fig. 5.2.5.6.6.1 to Fig. 5.2.5.6.6.7 and Tables 
5.2.5.6.6.1 to Figs. 5.2.5.6.6.3. 
 

 
Fig. 5.2.5.6.6.2. Sardine in GSA 6. Log catch curves. Assessment2. 
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Fig. 5.2.5.6.6.3. Sardine in GSA 6. XSA- Assessment2 summary results. SSB and catch are in tons, 
recruitment in 1000s individuals. 

 
Table 5.2.5.6.6.1. Sardine in GSA 6. XSA-Assessment2 summary results. 
 

 
Population Population Recruitment SSB F1-3 

 
in number in weight 

   
 

(thousands)            (t) (thousands)            (t) 

 2003 60882609 530270 57252000 72250 0,87 
2004 75900473 511833 71619931 82113 0,97 
2005 46036029 432125 40702603 106505 0,47 

2006 26983971 278636 23095240 93876 0,78 
2007 14379839 143664 12074472 59143 1,09 
2008 19557080 177280 18336131 30590 1,81 
2009 19991046 173843 18715864 24113 1,25 
2010 23784461 205650 22426194 26240 1,46 
2011 20979360 166578 19351941 31117 2,15 
2012 26344314 199981 24960005 25261 2,12 
2013 42570233 358621 40849623 31822 1,94 

 
 

 
Fig. 5.2.5.6.6.4. Sardine in GSA 6. Log catchability residuals of the tuning data used from 
ECOMED surveys. Assessement2. 
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Table 5.2.5.6.6.2. Sardine in GSA 6. Log catchability residuals of the tuning data used from ECOMED 
surveys. 

 

 
2003 2004 2005 2006 2007 2008 

0 1.467 0.251 -0.018 1.170 -1.859 -1.011 

1 0.690 0.056 -0.430 -0.340 -0.354 0.378 

2 1.331 -0.229 -0.193 0.088 -0.396 -0.601 

3 1.878 -0.102 -0.429 1.453 0.449 0.632 

4 0.118 -0.119 -0.020 0.043 -0.196 0.053 
 

 
Fig. 5.2.5.6.6.5. Sardine in GSA 6. Log catchability residuals of the tuning data used from MEDIAS 
surveys. Assessment2. 

 
Table 5.2.5.6.6.3. Sardine in GSA 6. Log catchability residuals of the tuning data used from MEDIAS 
surveys. Assessment2. 

 

 
2009 2010 2011 2012 2013 

0 0.152 -0.781 0.029 0.446 0.155 

1 0.007 -0.413 0.296 0.275 -0.165 

2 -0.634 -0.075 1.037 -0.032 -0.296 

3 -1.772 -0.856 0.937 -0.608 -1.290 
 

 

 
Fig. 5.2.5.6.6.6. Sardine in GSA 6. Retrospective analysis for SSB, F and R. Assessment2. 
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Fig. 5.2.5.6.6.7. Sardine in GSA 6. Exploitation rate trend considering F 1-3 plotted against the 
reference point E= 0.4.  

 
The modified growth parameters reproduced better than the original set (DCF 2008) the 
younger ages when comparing the growth curve with the length distributions of sardine 
from the acoustic surveys, improved substantially the log catch curves and also moderately 
the residuals pattern and the retrospective. Based on these considerations, the 
Assessment2 was considered as the best one.  
 
However, it is also important to notice that results regarding E trend from Assessment1 and 
Assessment2 were very similar. Considering E=0.4 as reference point, it can be concluded 
that the sardine stock in GSA 6 is being exploited unsustainably.  
 
5.2.5.7 Long term prediction 

5.2.5.7.1 Justification 
   

5.2.5.7.2 Results 
  
5.2.5.8 Data quality 
 
With the exception of the growth parameter (which was described above), no other 
particular data issue was found with the sardine assessment in GSA 6. 

 
5.2.5.9 Scientific advice 
5.2.5.10 Short term considerations 
 
Considerations below are based on the Assessment2 results).   
 

5.2.5.10.1  State of the stock size 
 

According to the acoustic surveys observations in the last three years (2011-2013) sardine 
abundance have increased. However, sardine abundance and biomass are estimated to be 
at low historical levels according to the XSA assessment. 
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5.2.5.10.2  State of recruitment  
 

During 2003- 2004, recruitment peaked in 2004 (71600 million). In the most recent year 
(2013), recruitment increased in relation to the previous years, but it was far from the peak 
observed in 2004 (40850 million). 
 

5.2.5.10.3  State of exploitation 
 

The current F (F(1-3)= 1.94) is larger than FMSY (0.56). The current exploitation rate (E= 0.70) is 
much higher than the reference E= 0.4, which indicates that sardine in GSA 6 is exploited 
unsustainably. 
 
5.2.5.11 Management recommendations 
  
EWG 14-мф ŀŘǾƛǎŜ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦƭŜŜǘǎΩ ŜŦŦƻǊǘ ŀƴŘκƻǊ ŎŀǘŎƘŜǎ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǳƴǘƛƭ ŦƛǎƘƛƴƎ 
mortality is below or at the proposed FMSY level, in order to avoid future loss in stock 
productivity and landings. This should be achieved by means of a multi-annual management 
plan taking into account mixed-fisheries considered 
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5.2.6 STOCK ASSESSMENT OF ANCHOVY IN GSA 6 
5.2.6.1 Stock Identification 
The assessment of anchovy corresponds to the GSA 6 (Northern Spain), but it is not known 
yet if this is a shared Mediterranean French stock or a single stock unit. Studies of larvae 
transport from the Golf of Lion to Spanish waters suggest that this is a shared stock. 
Howvere, due to a lack of information about the structure of anchovy population in the 
western Mediterranean, this stock was assumed to be confined within the GSA 6 
boundaries.  
 

 

Fig. 5.2.6.1. Geographical location of GSA 6. 

 
5.2.6.2 Growth 
Von-Bertalanffy growth parameters, necessary for the calculation of natural mortality, were 
estimated with DCF otolith reading collected in GSA 6 in 2013, running the last version of 
the program INBIO 2.0 (Sampedro et al., 2005, last update 2012 pers. Comm): Linf= 19, k= 
0.2985, t0= -2.7562 and for the length- weight relationship: a=0.0034, b= 3.2282 
 

5.2.6.3 Maturity  
Maturity at age was estimated from maturity at size. Maturity at size was calculated as the 
ratio of mature fish in a size class over the total number of fish in that size class: Age 0 =0.88 
and Age 1+= 1 
 
5.2.6.4 Fisheries 

5.2.6.4.1 General description of the fisheries 
The current purse seine fleet targeting anchovy in GSA  6 is composed by 119 units, average 
GB is 39.1. About 3% of them are smaller than 12 m (operational Unit 1), 97% > 12 m 
(operational Unit 2) and 13% are over 24m. The fleet has been continuously decreasing in 
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the last two decades, from 222 vessels in 1990 to 119 in 2013. They have been lost the 
smallest units. 
 

 
 
Fig. 5.2.6.4.1.1 Comparison of fleet composition in 2000 and 2013. 

 
Anchovy is the main target species of the purse seine fleet in Northern Spain due to its high 
economic value. Anchovy catches in the period 1990-2013 have been highly variable. 
Species with a lower economical value are also fished, sometimes representing a high 
percentage of landings: horse mackerel (Trachurus spp.), mackerel (Scomber spp.), and gilt 
sardine (Sardinella aurita). The interest about some of these species has been increasing as 
there is a new market for them; gilt sardine and mackerel, especially the first, are sold for 
tuna farming. 

  
 
Fig. 5.2.6.4.1.2. Purse seine fleet landings in Northern Spain 80% of landings and 89% of economic 
value correspond to anchovy and sardine. 
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5.2.6.4.2 Management regulations applicable in 2014 
Regulated by Fishery European regulations REGULATION (EC) Nº 1967/2006 of December 
21, 2006, with a more restrictive Spanish regulations. 
Features gear: Minimum aperture of 14 mm mesh, the height of the purse seine shall not 
exceed 82 m and the use of purse seines is not allowed at a depth less than 70 percent of 
the net length, length net will not exceed more than 300 m except for Alboran Sea which 
may be up to 450 m. Characteristics of vessels: No less than 9 m long, maximum power 450 
hp, only one auxiliary boat and there is a Regulating for its power lights. Fishing areas: 
prohibited fishing less than 35 m deep, although at a distance of 300 m offshore it is 
permitted at a lower depth than 50m. There are a forbidden areas to safe anchovy 
recruitment. Fishing effort: No fishing on weekend, restricted fishing areas and seasonal 
closures in some regions. Minimum sizes: Minimum legal landing size 9 cm. List of species 
authorized to be fished by the gear. A margin of 2% of others species. 
 

5.2.6.4.3  Catches 
Discard data are not available and anyhow considered negligible for this fishery, thus 
catches are assumed to be equal to the landings. 
 

5.2.6.4.4 Landings 
Landings in the period 1990-2013 have been highly variable, with a minimum of 1900 tons in 
2007 and an average of 11700 tons. Higher catches occurred in the period 1990-94, they 
were caught between 17000 and 22000 tons. Thereafter it has been continuously 
decreasing with three recoveries in 2002, 2009 and 2012. In 2013 shows higher catches 
around 17200 t, a similar value to the one observed in 1990, but it is still not close to the 
peak of the landings occurred between 1991 and 1994. Years with higher landings are 
usually correlated with a successful and high recruitment period, while unsuccessful 
recruitment in a given year is correlated with a low level of landings. 
 



 

133 133 

 
 
Fig. 5.2.6.4.4. Anchovy in GSA 6. Landings from 1996 to 2013. 

 

5.2.6.4.5 Discards 
Discards data are not available and anyhow considered negligible for this fishery. 
 

5.2.6.4.6 Fishing effort  
The current fleet in GSA 06 the Northern Spain is composed by 119 units, average GB is 
39.1. About 3% of them are smaller than 12 m (operational Unit 1), 97% > 12 m (operational 
Unit 2) and 13% are over 24m. The purse seine fleet has been continuously decreasing in the 
last two decades, from 222 vessels in 1990 to 119 in 2013. They have lost the smallest units, 
but as the resource has increased during the last years part of the fleet from GSA 1 has 
moved to the GSA 6. 
 
Table 5.2.6.4.6. Trips by year for the purse seine fleet targeting anchovy in GSA 6. 

Year Nº Trips 

1996 29304 

1997 29304 

1998 29304 

1999 27852 

2000 26532 

2001 23628 

2002 20592 

2003 21252 

2004 20460 

2005 19404 
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2006 18348 

2007 16234 

2008 16734 

2009 17644 

2010 17227 

2011 17904 

2012 17528 

2013 18978 

 
5.2.6.5 Scientific surveys 
In the Spanish Mediterranean waters an acoustic survey has been annually carried out since 
the 1990s. Until 2009 the survey (ECOMED) was carried out in late autumn focusing on 
anchovy recruitment. Since 2009 the acoustic survey season changed to summer in order to 
standardize with the rest of the acoustic surveys carried out by the European countries in 
Mediterranean Sea and to start the MEDIAS (Mediterranean acoustic surveys) series. The 
pelagic community is nowadays assessed using MEDIAS, focusing on the spawning stock 
biomass (SSB) for anchovy and the recruitment of sardine. 
 

5.2.6.5.1 Methods 
The acoustic surveys prospects the continental shelf (20 to 200 m depth) by means of a 
scientific echosounder EK60 (Simrad), equipped with 5 frequencies (18, 38, 70, 120 and 200 
kHz).  
Acoustic data are recorded continuously at a constant ship speed of 10 knots from sunrise 
to sunset, along parallel equidistant transects lying perpendicular to the bathymetry. The 
echosounder is calibrated before each survey following standard techniques (Foote et al., 
1987).  
Midwater pelagic trawls were deployed to determine the species proportions present in the 
area. Acoustic data are processed using Echoview (Miryax Ltd.) software and PESMA 
(VisualBasic) software. Echo trace classification is based on echogram visual scrutinisation, 
usually the allocation account of representative fishing stationS and very few times on direct 
allocation. Results of biomass (in tons) and abundance (in nº individuals) are presented by 
species, length and age. 
 
Table 5.2.6.5.1. MEDIA acoustic survey information. 

Date June-July 2013 

Cruise MEDIAS 2013 R/V Miguel Oliver 

Target species Anchovy and sardine 

Sampling strategy 66 tracks normal to the coast. Inter-transect 
distance: 4 or 8 nautical miles 

Sampling season Summer (29 June - 31 July) 

Investigated depth range (m) 20-200 m depth 

Echo-sounder Scientific Echo-sounder EK60 equipped with 5 
frequencies (18, 38, 70, 120 & 200 kHz) 

Fish sampler Pelagic trawls with 10, 16 & 18 m vertical opening 

Cod ςend mesh size as opening (mm) 20 mm 

ESDU (i.e. 1 nautical mile) Elementary Distance Sampling Unit: 1 nautical mile 

TS (Target Strength)/species -72.6 dB for anchovy and sardine 
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Software used in the post-processing SonarData Echoview, PESMA (Visual Basic), ArcGis 
9.3 

Samples (gear used) Pelagic trawl 

Biological data obtained Length-weight relationship, age, sex, maturity 

Age slicing method Otolith 

Maturity ogive used  

 

5.2.6.5.2 Geographical distribution  
The usual distribution of the species is shown in figure 5.2.6.5.2,with higher abundance of 
anchovy in the North area and sardine in the South area. As new feature in the pelagic 
ecosystem it has been an increasing biomass and distribution area of the species Sprattus 
sprattus (L: 1758) since 2010 (brown color in the map: N_SPR). In 2013, 29500 tons of sprat 
were estimated in the area. 
 

 
Fig. 5.2.6.5.2. Proportion of pelagic species in MEDIAS survey. 

 

5.2.6.5.3 Trends in abundance and biomass 
The biomass estimated of anchovy by acoustic surveys has been highly variable, with a 
minimum of 2400 tons in 1998 and a maximum of 67000 tons in 2012. It shows an 
increasing trend since 2005, although in 2013 was lower than the previous one. Preliminary 
data from 2014 shows the same increasing trend. 
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Fig. 5.2.6.5.3. Trends in anchovy biomass in acoustic surveys, years 1996-2013. 

 

5.2.6.5.4  Trends in abundance by length or age 
No analyses were conducted during EWG 14- 19. 
 

5.2.6.5.5  Trends in growth 
No analyses were conducted during EWG 14- 19. 
 

5.2.6.5.6 Trends in maturity 
No analyses were conducted during EWG 14- 19. 
 
5.2.6.6 Assessment of historic stock parameters 

5.2.6.6.1 Methods 
Non-equilibrium surplus production model (BioDyn package; FAO, 2004). 
 

5.2.6.6.2 Justification 
Due to that age composition in the landings and surveys are mainly classes 0 and 1, a model 
approach based on the fitting of a non-equilibrium surplus production model (BioDyn 
package; FAO, 2004) was run. Data used were a series of observed abundance indexes, 
allowing for the optional incorporation of an environmental index, so that the r and/or K  
parameters of each year can be considered to depend on the corresponding value of the 
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applied index. In the actual case were tested different environmental indexes, neither of 
them showed any improvement in the model fit. 
 

5.2.6.6.3 Input parameters 
The model was implemented in an MS Excel spreadsheet, modified from the spreadsheets 
distributed by FAO under the BioDyn package. Details about the implementation of the 
applied logistic modeling approach can be found in a FAO report on the Assessment of Small 
Pelagic Fish off Northwest Africa (FAO, 2004). The report is available at the web site 
http://www.fao.org/docrep/007/y5823b/y5823b00.htm. 

 

The model uses four base parameters:  

ςvirgin biomass K  

ςintrinsic growth rate of the population r  

ςinitial rate of reduction D (initial biomass related to K)  

ςcatchability q  

ςAll other estimated parameters derive from these four. 

Basic Assumptions: 

ω {ǘƻŎƪ Ŏŀƴ ōŜ ŘŜǎŎǊƛōŜŘ ǎƻƭŜƭȅ ōȅ ƛǘǎ ōƛƻƳŀǎǎΦ 

ω άbŀǘǳǊŀƭέ wŀǘŜ ƻŦ ŎƘŀƴƎŜ ƛƴ ōƛƻƳŀǎǎ ŘŜǇŜƴŘǎ ƻƴ ŎǳǊǊŜnt biomass only. 

ω ¢ƘŜǊŜ ƛǎ ŀ ƳŀȄƛƳǳƳ ōƛƻƳŀǎǎ ǘƘŀǘ ǘƘŜ ǎȅǎǘŜƳ Ŏŀƴ ǎǳǇǇƻǊǘ όYύΦ 

ω ¢ƘŜ ǊŜƭŀǘƛǾŜ ǊŀǘŜ ƻŦ ƛƴŎǊŜŀǎŜ ƻŦ ōƛƻƳŀǎǎ ƛǎ ƳŀȄƛƳǳƳ ǿƘŜƴ ǘƘŜ ōƛƻƳŀǎǎ ƛǎ ŎƭƻǎŜ ǘƻ 
zero, and zero when the biomass is at the maximum level. 

ω {ƛƳǇƭŜǎǘ ƳƻŘŜƭΥ [ƻƎƛǎǘƛŎ ό{ŎƘŀŜŦŜǊύ model 

 

Table 5.2.6.6.3.1. Parameters limits to minimization, tolerance ratio and parameters calculated by 
Biodyn (K in Tons). 

Parameter Initial Value 
Tolerance 

Ratio 
Min Value Max Value 

Calculated by 
Biodyn 

R 0.25 5 0.05 1.25 0.92 

K 66948 5 13390 3344740 48926 

BI/K 40%  0.5 0.95 40% 

 

The input data used for the adopted model were total yearly catch (tons) and a series of 
abundance indices (acoustic biomass estimates) over the period (1996-2013).  

 

 

http://www.fao.org/docrep/007/y5823b/y5823b00.htm
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Table 5.2.6.6.3.2. Anchovy in GSA 6. Catches and acoustic biomass estimates used in the assessment 
1996-2013. 

YEAR 
Catch 
(tons) 

ACOUSTIC 

(tons) 

1996 13430 4843 

1997 12500 12608 

1998 9558 2404 

1999 9361 5717 

2000 7315 13968 

2001 8898 31297 

2002 14338 
 2003 8538 23093 

2004 8097 13562 

2005 6216 6412 

2006 3096 12159 

2007 2820 
 2008 3532 28767 

2009 12137 28090 

2010 9886 22305 

2011 9534 19405 

2012 11434 66948 

2013 17178 44874 

Average 9326 21028 
 

 

5.2.6.6.4 Results 
The results based on the implementation of a non-equilibrium logistic surplus production 
model were not accepted by EWG 14-19 as the predicted abundance index due to poor 
model fitting (Fig. 5.2.6.6.4.1).  
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Fig. 5.2.6.6.4.1. Anchovy in GSA 6. Catches and Observed-predicted abundance indices(tons).  

 
The quality of input data is good although the obtained output is not satisfactory. The 
goodness of the best fit obtained using the surplus production modelling approach was also 
considered unsatisfactory (RpearsonIndex=0.60). Pearson linear regression coefficient will 
not detect a non-linear relation, but will measure how closely the predicted abundance 
indices follow the observed ones. This plot presents, in a graphical way, the relation 
between the Abundance Index observed (and used in the model) and the Abundance index 
estimated by the model, on the basis of the estimated biomass. The desirable characteristic 
for this plot is a linear relation between the predicted and observed indices, with slope 1. 
 

 
 
Fig. 5.2.6.6.4.2. Anchovy in GSA 6. Plot of the relation between the predicted and the observed 
abundance indices. This plot can be used to detect severe deviations from the linear relationship 
between the observed abundance indices and those predicted by the model. 

 
The residual plot shown in Fig 5.2.6.6.4.3 is used to evaluate whether there are trends in the 
deviations between the observed and predicted abundance indices data. As long as the 
residuals are reasonably well-dispersed, with no patterns, there is usually no reason to 
concern. Unusually large or small residuals concentrated at a given range of the predicted 
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abundances, however, should be looked into carefully, as they may indicate a model 
misspecification, or problems with the data. 
 

 
 
Fig 5.2.6.6.4.3. Anchovy in GSA 6. Plot of residuals used to assess if there are indications of any lack 
of fit in the adjustment of the model to the data. 
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5.2.7 STOCK ASSESSMENT OF BLACK-BELLIED ANGLERFISH IN GSA 6 
5.2.7.1 Stock Identification 
Due to a lack of information about the structure of black-bellied anglerfish population in the 
western Mediterranean, this stock was assumed to be confined within the boundaries of the 
GSA 6 (Figure 5.2.7.1.1). 
 

 
Figure 5.2.7.1.1 Geographical location of GSA 6. 

 
The species is of secondary commercial importance in GSA 6, but regularly caught by 
bottom trawlers and to, a lesser extent, set nets (mainly trammel nets). The bulk of catches 
correspond to individuals between 10 and 50 cm TL which are often sold together with L. 
piscatorius. 
 
5.2.7.2 Growth 
Growth parameters of L. budegassa were determined by modal progression analysis based 
on the analysis of length frequency distributions merged for several years from the data 
collection samples (Spanish Data Collection Programme) because of the difficulty of 
obtaining representative annual size frequencies. The values of the Von Bertalanffy growth 
function for GSA 6 (combining males and females) were: Lқ = 102 cm TL, k = 0.15 yr-1, t = -
0.05 yr, while the length-weight relationship parameters were: a = 0.0232 g cm-3 and b = 
2.8455. 
 
5.2.7.3 Maturity  
The proportion of mature individuals by age class (both sexes combined) was determined 
from the length-based maturity ogive with parameters b0 = 2.3454, b1 = 0.4987, L50% = 
4.7025 yr, transformed to ages, based on pooled samples over several years (Spanish Data 
Collection Programme). 
 
5.2.7.4 Fisheries 

5.2.7.4.1 General description of the fisheries 
No updated information was available to STECF EWG 14-99. Black-bellied anglerfish are by 
catch of commercial importance of bottom trawl fisheries. They are also caught by a variety 
of static fishing gear (trammel nets, gillnets and baited traps).  
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5.2.7.4.2 Management regulations applicable in 2014 
The management regulations applicable are the general for bottom trawling (Regulation 
(EC) No 1967/2006). Bottom trawling is practiced five days a week and for a maximum of 12 
hours at sea per each day. Minimum landing size is 30 cm TL (local regulation not included in 
1967/2006).  
 

5.2.7.4.3  Catches 

5.2.7.4.4 Landings 
Landings data were reported to STECF EWG 14-19 through the DCF. In GSA 6 the bulk of 
catches (98% in weight) are from otter trawl, while artisanal fisheries represents the rest of 
the catches. The largest individuals are caught by trammel nets, but these are not sampled. 
 
Table 5.2.7.4.4.1. Black-bellied anglerfish in GSA 6. Annual landings (t) by gear in GSA 6 from the DCF 
data. 

 
LLS FPO GNS GTR OTB 

2002 
  

0.77 2.84 350.17 

2003 
   

7.97 434.15 

2004 
   

6.73 415.20 

2005 
  

0.61 5.03 520.15 

2006 
   

6.95 640.62 

2007 
  

0.77 8.09 609.74 

2008 
  

0.81 10.16 513.02 

2009 
    

562.50 

2010 
    

747.4152 

2011 8.28 0.36 32.71 18.19 1193.80 

2012 8.59 0.54 2.88 20.20 798.26 

2013 5.29 0.40 2.30 16.04 1024.05 
 
The time series of landings data (tons) by gear for the period 2002-2013 is shown in Figure 
5.2.7.4.4.1. Maximum landings values are observed in 2011 and 2013 and minimum values 
in 2002. 
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Figure 5.2.7.4.4.1. Black-bellied anglerfish in GSA 6. Total annual landings by gear for the period 
2002-2013. 

 
DCF data on length structure of black-bellied anglerfish from otter trawl in GSA 6 were 
available for the period 2003-2013, and are shown in Figure 5.2.7.4.4.2.  
 

 
 
Figure 5.2.7.4.4.2. Black-bellied anglerfish in GSA 6. Length frequency distribution of the landings 
from 2003 to 2013 as obtained from the DCF. 

 
DCF data on age structure of black-bellied anglerfish from otter trawl in GSA 6 were 
available for the period 2003-2013, and are shown in Figure 5.2.7.4.4.3.  
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Figure 5.2.7.4.4.3. Black-bellied anglerfish in GSA 6. Age frequency distribution of the landings from 
2003 to 2013 as obtained from the DCF. 

 

5.2.7.4.5 Discards 
Discards data were reported to STECF EWG 14-19 through the DCF. Information on OTB 
discards was available from 2009 to 2013 and it is shown in Table 5.2.7.4.5.1. Discards of 
anglerfish are negligible for 2008-2010 but in the last 3 years they have increased and they 
represent 10%, 8% and 12% of the total landings respectively. Nevertheless, no data on the 
length frequency of discards is available. 
 
Table 5.2.7.4.5.1. Black-bellied anglerfish in GSA 6. Discards data in tons. 

 

 
OTB OTB Discards 

2008 513.02 0.09 

2009 562.50 0.02 

2010 747.4152 0.05 

2011 1193.80 141.28 

2012 798.26 74.21 

2013 1024.05 146.24 
 

5.2.7.4.6 Fishing effort  
Trawl (OTB) fishing effort data for GSA 6 was submitted by quarter, area, gear, fishery and 
vessel length class for the years 2009-2013 in the new data call, but due to differences 
respect to data provided in previous meetings we have used the series of previous data (see 
chapter 5.2.7.8 Data quality). Data for the length classes VL1224 and VL2440 are shown in 
the following table. The reduction in fishing effort is apparent, in accordance with the 
Integral Plan previously mentioned aiming to reduce fishing effort. The number of vessels 
and GT days at sea of OTB fleet in GSA 6 in the period 2009-2012 by fleet segment is 
presented in Table 5.2.7.4.6.1. 
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Table 5.2.7.4.6.1 Black-bellied anglerfish in GSA 6. Number of vessels, nominal fishing effort and 
capacity. 

 

 
2009 2010 2011 2012 

Nb of Vessels 558 546 540 540 

Nominal effort kW x days at sea (000s) 28339 26306 24805 23553 

GT x days at sea (000s) 6063 5673 5343 5109 
 

 
5.2.7.5 Scientific surveys 
 
MEDITS 

5.2.7.5.1 Methods 
Since 1994 standard bottom trawl surveys have been conducted in GSA 6 in spring, 
following the general methodology of the MEDITS protocol described in Bertrand et al. 
(2002). In GSA  6 the following number of hauls was reported per depth stratum in the DCF 
2014 data call:   
 
Table 5.2.7.5.1.1 Number of MEDITS hauls per year and depth stratum in GSA 6, 1994-2013. 

 
DEPTH_STRATUM 1994 1995 1996 1997 1998 1999 2000 2001 2002 

050-100 21 27 27 25 27 28 30 29 34 

100-200 10 18 16 14 12 16 18 18 19 

200-500 9 15 9 10 6 12 11 15 16 

500-800 8 11 10 8 4 10 7 8 7 

 
DEPTH_STRATUM 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

050-100 37 30 31 33 26 29 28 20 28 35 38 

100-200 20 16 17 18 14 20 20 12 20 23 24 

200-500 17 15 14 17 10 13 14 10 15 18 17 

500-800 11 11 8 12 9 9 7 8 8 8 8 

 
Data were assigned to strata based upon the shooting position and average depth (between 
shooting and hauling depth). Catches by haul were standardized to 60 minutes hauling 
duration. The abundance and biomass indices by GSA were calculated through stratified 
means (Cochran, 1953; Saville, 1977). This implies weighting of the average values of the 
individual standardized catches and the variation of each stratum by the respective stratum 
areas in each GSA: 
 

Yst = ʅ (Yi*Ai) / A 
V(Yst) = ʅ (Ai2 * si 2 / ni) / A2 

Where: 
A=total survey area 
Ai=area of the i-th stratum 
si=standard deviation of the i-th stratum 
ni=number of valid hauls of the i-th stratum  
n=number of hauls in the GSA  
Yi=mean of the i-th stratum 
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Yst=stratified mean abundance  
V(Yst)=variance of the stratified mean 
 
The variation of the stratified mean is then expressed as the 95 % confidence interval: 
Confidence interval = Yst ± t(student distribution) * V(Yst) / n  
Length distributions represented an aggregation (sum) of all standardized length 
frequencies (subsamples raised to standardized haul abundance per hour) over the stations 
of each stratum. Aggregated length frequencies were then raised to stratum abundance * 
100 (because of low numbers in most strata) and finally aggregated (sum) over the strata to 
the GSA. 
 

5.2.7.5.2 Geographical distribution  
No specific analyses were conducted during STECF EWG 14-19. 
 

5.2.7.5.3 Trends in abundance and biomass 
Fishery independent information from the MEDITS surveys in the period 1994-2013 was 
used to derive indices of abundance and biomass for black-bellied anglerfish in GSA 6. Both 
abundance and biomass have fluctuated in the area during this period with no clear trend. 
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Figure 5.2.7.5.3.1. Black-bellied anglerfish in GSA 6. Abundance and biomass indices from the 
MEDITS survey. 

 

5.2.7.5.4  Trends in abundance by length or age 
The following Figure 5.2.7.5.4.1 displays the stratified abundance indices of black-bellied 
anglerfish in GSA 6. 

 
Figure 5.2.7.5.4.1. Black-bellied anglerfish in GSA 6. Stratified abundance indices by size, 1994-2013. 
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5.2.7.5.5  Trends in growth 
No specific analyses were conducted during STECF EWG14-19. 
 

5.2.7.5.6 Trends in maturity 
No specific analyses were conducted during STECF EWG14-19. 
 
5.2.7.6 Assessment of historic stock parameters 
 

5.2.7.6.1  Method: XSA 

5.2.7.6.2 Justification 
FLR libraries were employed in order to carry out an XSA based assessment (Darby and 
Flatman 1994). This stock was assessed for the first time during in STECF 12-19 EWG 12-10: 
LCA (VIT program from Lleonart and Salat, 1992) was performed using as input data the 
period 2009-2011. XSA has been carried out for the first time for this stock in 2014 (STECF 
EWG 14-09) using as input data the period 2004-2013 for the catch data and 2005-2013 for 
the tuning file. 

 

5.2.7.6.3 Input parameters 
The growth parameters used for VBGF were Linf= 102 cm TL; K = 0.15 yr-1; t0= -0.05 yr. The 
length-to-weight coefficients used were a= 0.0232, b= 2.8455. 
Statistical age slicing script developed by Scott et al. (2012) during EWG 11-12 has been 
used to transform the annual size distribution of the landings and MEDITS LFDs in age 
distributions in order to apply XSA model. 
Commercial landings of black-bellied anglerfish are exclusively obtained by the trawl fleet. 
The source of commercial landings is the DCF.  
Table 5.2.7.6.3.1 lists the input parameters to the XSA, namely landings, catch number at 
age, weight at age, maturity at age, natural mortality at age and the tuning series at age 
(MEDITS). Natural mortality values (vector) were computed with the PROBIOM routine.  

 
Table 5.2.7.6.3.1. Black-bellied anglerfish in GSA 6. Input data to the XSA model. 
Catch (t) 

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

422 526 648 619 524 562 747 1253 830 1048 
 

Catch number at age matrix (thousands) 

Age 2004 2005 2006 2007 2008 2009 2010 

0 54.586 42.489 3.690 36.026 68.762 243.711 674.647 

1 373.941 832.416 350.346 323.561 77.244 621.152 1088.036 

2 384.915 604.030 409.785 386.238 429.540 231.539 1001.939 

3 158.961 113.514 136.377 157.308 207.996 202.373 163.570 

4 16.142 19.519 59.122 70.551 29.223 70.358 31.477 

5 13.588 6.218 22.175 34.693 12.902 27.629 18.763 

6 4.951 3.881 19.128 10.577 14.879 10.194 7.793 

7 0.803 0.459 23.370 4.714 9.646 5.976 2.002 

8+ 0.005 0.024 0.001 0.018 0.005 0.004 0.001 
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Age 2011 2012 2013 

0 123.537 180.226 38.017 

1 609.753 957.011 910.026 

2 2047.946 1435.626 1649.612 

3 259.436 132.286 222.722 

4 58.680 17.561 7.793 

5 39.492 9.491 7.285 

6 16.451 4.853 8.037 

7 0.000 1.506 0.003 

8+ 1.084 0.006 4.828 
 
Weight at age (kg) 

Age 2004 2005 2006 2007 2008 2009 2010 

0 0.0122 0.0217 0.0170 0.0069 0.0096 0.0198 0.0224 

1 0.1389 0.1287 0.1224 0.1740 0.1318 0.0893 0.0998 

2 0.4038 0.4056 0.3978 0.3984 0.4191 0.4397 0.3490 

3 0.8415 1.0161 0.9966 0.9904 0.8279 0.9017 0.8795 

4 1.8828 1.4855 1.6055 1.7525 1.3187 1.5473 1.7218 

5 2.4638 2.4779 2.2840 2.2699 2.7871 2.1313 2.4504 

6 2.6292 2.8551 3.5043 2.9416 3.2259 2.5861 2.8241 

7 3.9839 3.9839 3.9839 3.9839 3.9839 3.9839 3.9839 

8+ 4.7814 4.7814 4.7814 4.7814 4.7814 4.7814 4.7814 
 

Age 2011 2012 2013 

0 0.0240 0.0241 0.0374 

1 0.1462 0.0657 0.1627 

2 0.3414 0.3956 0.3828 

3 0.8577 0.9033 0.8331 

4 1.6718 1.6766 1.4434 

5 2.3230 2.6035 2.7827 

6 2.7026 3.2169 3.3555 

7 3.9839 3.9839 3.9839 

8+ 4.7814 4.7814 4.7814 
 

Maturity and natural mortality vectors 

Age 0 1 2 3 4 5 6 7 8+ 

Maturity  0.09 0.14 0.21 0.3 0.41 0.54 0.66 0.91 1 

M 1.08 0.48 0.37 0.32 0.29 0.27 0.26 0.25 0.24 
 

MEDITS number at age 

Age 2005 2006 2007 2008 2009 2010 2011 2012 2013 

0 109.571 27.117 14.459 63.865 367.489 483.817 22.409 73.571 126.552 

1 377.253 125.632 105.780 19.952 1035.547 767.713 1021.592 594.426 516.492 

2 149.041 294.083 247.028 210.448 221.495 219.943 218.389 364.902 511.664 
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3 47.419 20.128 108.497 89.594 66.754 39.019 19.583 19.902 30.655 

4 6.506 13.892 41.939 39.629 13.680 22.369 4.589 4.854 9.838 

5 5.284 6.145 18.145 2.791 9.407 3.865 0.866 4.022 0.989 
 

5.2.7.6.4 Results 
Sensitivity analyses were conducted to assess the effect of the main parameters, i.e. 
shrnkage (fse) and age above which q is independent from age (qage). Values ranging from 
0.5 to 3 (0.5 increasing) for the shrinkage and from 2 to 4 for the qage parameter have been 
tested. Comparison of trends between the settings has been done. Different combinations 
between the set of settings that looked more stable were tested. 
 

 
Figure 5.2.7.6.4.1. Black bellied anglerfish in GSA 6. Sensitivity on shrinkage weight. SSB and catch 
are in tons, recruitment in 1000s individuals. 

 
As a result, the settings that minimized the residuals and showed the best diagnostics 
output were used for the final assessment, and are the following: 
 

Fbar fse rage qage shk.yrs shk.age 

1-4 2 2 3 3 3 
The residuals pattern of the MEDITS trawl survey is shown in Figure 5.2.7.6.4.2. 
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Figure 5.2.7.6.4.2. Black-bellied anglerfish in GSA 6. XSA residuals for the MEDITS survey from 2005 
to 2013. 

 
The results of the retrospective analysis are shown in Figure 5.2.7.6.4.3 
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Figure 5.2.7.6.4.3. Black-bellied anglerfish in GSA 6. XSA retrospective analysis. SSB and catch are in 
tons, recruitment in 1000s individuals. 

 
The results of the XSA are shown in the following figure. 

 
Figure 5.2.7.6.4.4. Black-bellied anglerfish in GSA 6. XSA results. SSB and catch are in tons, 
recruitment in 1000s individuals. 
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In the tables 5.2.7.6.4.1 and 2 the population estimates of Lophius budegassa obtained by 
XSA are provided. 
 
Table 5.2.7.6.4.1. Black-bellied anglerfish in GSA 6. Stock numbers at age (thousands) as estimated 
by XSA. 

 

Age 2004 2005 2006 2007 2008 2009 2010 

0 7696.900 6671.700 6323.500 3932.700 10614.000 17624.000 14104.000 

1 2433.000 2582.000 2240.900 2145.300 1314.500 3564.600 5843.000 

2 999.150 1211.400 942.900 1111.000 1072.900 752.650 1717.100 

3 341.960 370.250 334.710 310.720 446.430 384.120 327.450 

4 85.888 112.860 172.120 126.840 91.581 146.930 106.480 

5 111.220 50.304 67.561 77.652 33.880 43.248 49.084 

6 10.580 73.030 32.969 32.200 28.966 14.591 8.875 

7 2.823 3.810 52.901 8.624 15.540 9.269 2.299 

8+ 0.016 0.194 0.003 0.032 0.008 0.006 0.001 
 

Age 2011 2012 2013 

0 15542.000 11169.000 9506.700 

1 4396.500 5206.100 3688.000 

2 2759.600 2240.800 2468.600 

3 353.320 204.130 354.650 

4 98.392 35.489 35.500 

5 52.447 22.864 11.364 

6 21.076 5.532 9.161 

7 0.000 1.805 0.004 

8+ 1.413 0.007 5.464 
 
Table 5.2.7.6.4.2. Black-bellied anglerfish in GSA 6. XSA summary results. 

 

 Fbar1-
4 

Recruitmen
t 

(thousands) 
SSB (t) TB (t) 

 2004 0.47 7696.90 469.78 1598.10 

2005 0.53 6671.70 563.96 1861.30 

2006 0.53 6323.50 691.57 1847.20 

2007 0.67 3932.70 520.23 1678.60 

2008 0.50 10614.50 457.32 1465.40 

2009 0.62 17623.90 450.88 1738.70 

2010 0.70 14103.90 487.32 2124.20 

2011 1.39 15542.20 589.94 2611.40 

2012 1.00 11169.10 388.49 1826.60 

2013 0.91 9506.70 487.60 2335.80 
 F at age 

 0 1 2 3 4 5 6 7 8 

2004 0.01 0.22 0.62 0.79 0.24 0.15 0.76 0.39 0.39 
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2005 0.01 0.53 0.92 0.45 0.22 0.15 0.06 0.15 0.15 

2006 0.00 0.22 0.74 0.65 0.51 0.47 1.08 0.69 0.69 

2007 0.02 0.21 0.54 0.90 1.03 0.72 0.47 0.97 0.97 

2008 0.01 0.08 0.66 0.79 0.46 0.57 0.88 1.22 1.22 

2009 0.02 0.25 0.46 0.96 0.81 1.31 1.59 1.31 1.31 

2010 0.09 0.27 1.21 0.88 0.42 0.58 11.66 4.30 4.30 

2011 0.01 0.19 2.23 1.98 1.17 1.98 2.20 1.81 1.81 

2012 0.03 0.27 1.47 1.43 0.85 0.64 7.01 2.90 2.90 

2013 0.01 0.38 1.63 1.34 0.29 1.32 7.05 2.94 2.94 
 
The XSA results summarized in Table 5.2.7.6.4.2 and in Figure 5.2.7.6.4.4 show a slight 
decreasing trend in recruitment from 2009 and in the fishing mortality from 2011, a 
fluctuation on SSB and an estimated Fcur of 0.91. 
 
5.2.7.7 Long term prediction 

5.2.7.7.1 Justification 
The yield per recruit (YpR) analysis was run using the NOAA Yield per recruit software 
because using the FLBRP routine the F0.1 resulted (0.08) was almost half compared to the 
one proposed during STECF 12-19 EWG 12-10 (0.15). 

 

5.2.7.7.2 Results 
YpR output curve is illustrated in the Figure 5.2.7.7.2.1 while in Table 5.2.7.7.2.1 the main 
results of the analysis are reported. 
 

 
 

Figure 5.2.7.7.2.1. Black-bellied anglerfish in GSA 6. Yield per Recruit curve. 
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Table 5.2.7.7.2.1. Black-bellied anglerfish in GSA 6. Summary results of the Yield per Recruit analysis. 

Reference 
Point 

F 
Yield 
per 

Recruit 

SSB per 
Recruit 

Total 
Biomass 

per 
Recruit 

Mean 
Age 

Mean 
Generation 

Time 

Expected 
Spawnings 

F Zero 0.00 0.00000 1.22 1.70 1.97 8.20 0.28 

F0.1 0.14 0.08556 0.46 0.78 1.19 6.98 0.16 

F Max 0.20 0.08942 0.32 0.59 1.00 6.49 0.13 
F at 40% 
MSP 0.13 0.08428 0.49 0.81 1.22 7.05 0.16 

 
5.2.7.8 Data quality 
Data from DCF 2013 as submitted through the Official data call in 2014 were used. Fishing 
effort data should be checked. Values provided to EWG 14-19 were much higher than those 
submitted in previous meetings. As an example, see the number of OTB vessels in Table 
5.2.7.8.1. When checked against the values reported by the autonomous governments of 
Catalonia, Valencia and Murcia (the zones included in GSA 6), the total number of vessels 
from these regions are similar to those reported in previous EWGs. For this reason, fishing 
effort data in the present report have been taken from the EWG 13-19 report. 
 
Table 5.2.7.8.1. Number of OTB vessels by vessel length in GSA 6 in the period 2009-2013 according 
to the DCF. For comparison, the number of vessels in the EWG 13-19 report is given in the right 
column. 

 

 VL0612 VL1218 VL1224 VL1824 VL2440 EWG 14-09 EWG 13-19 

2009 21 141  451 230 843 558 

2010 27  582  218 827 546 

2011 27 136  393 200 756 540 

2012 19 132  367 211 729 540 

2013 19 127  362 205 713 
  

Discards data of 2008 to 2013 were available in catch but there are no length frequencies of 
these discards so they were not included in the assessment because Spain making use of the 
derogation in the Commission Regulation (EC) No 1581/2004 was not obliged to collect 
detailed data for the discarded species. 
We excluded the year 2003 from the assessment because the length frequencies 
distribution of the landings data seems truncated. 

 
5.2.7.9 Scientific advice 
The current F (0.91) is larger than F0.1 (0.14), chosen as proxy of FMSY and as the exploitation 
reference point consistent with high long term yields, which indicates that black-bellied 
anglerfish in GSA 6 is exploited unsustainably. 
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5.2.7.10 Short term considerations 

5.2.7.10.1  State of the stock size 
The SSB is fluctuating along the series with an average of 510 t. No precautionary biomass 
reference points have been proposed for this stock. As a result, EWG 14-19 is unable to 
evaluate the status of the stock spawning biomass in respect to these. 
 

5.2.7.10.2  State of recruitment  
The recruitment estimated for 2014 is 11800 thousand individuals, slightly higher compared 
to the series average (10300 thousand). However, recruitment may not be well estimated 
with the present assessment because the age 0 group (recruits) is not well represented in 
the commercial landings. 
 

5.2.7.10.3  State of exploitation 
The current F (0.91) is larger than F0.1 (0.14), chosen as proxy of FMSY and as the exploitation 
reference point consistent with high long term yields, which indicates that black-bellied 
anglerfish in GSA 6 is exploited unsustainably. The size composition of landings indicates 
that the exploitation is based on age classes 1-4. 
 
5.2.7.11 Management recommendations 
STECF EWG 14-мф ŀŘǾƛǎŜǎ ǘƘŜ ǊŜƭŜǾŀƴǘ ŦƭŜŜǘǎΩ ŜŦŦƻǊǘ ǘƻ ōŜ ǊŜŘǳŎŜŘ ǳƴǘƛƭ ŦƛǎƘƛƴƎ ƳƻǊǘŀƭƛǘȅ ƛǎ 
below or at the proposed FMSY level, in order to avoid future loss in stock productivity and 
landings. This should be achieved by means of a multi-annual management plan taking into 
account mixed-fisheries considerations. 
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5.2.8 STOCK ASSESSMENT OF ANCHOVY IN GSA 7 
5.2.8.1 Stock Identification 
The assessment covers the entire GSA 7 area corresponding to the Gulf of Lions. However, 
the Gulf of Lions may not correspond to a single stock unit. Hydrological exchanges between 
the Gulf of Lions and the Catalan Sea for instance are well known, which should at least 
affect larval transport (Ospina-Alvarez et al. 2013) and then recruitment of juvenile anchovy 
in both areas. Similarly, part of the young recruited in the Gulf of Lions anchovy population 
may come from larval transport from spawners of the Ligurian Sea. However, due to a lack 
of specific information about the stock structure of the anchovy population in the western 
Mediterranean, this stock was assumed to be confined within the GSA 7 boundaries in this 
assessment.   

 
 
Fig. 5.2.8.1.1. Geographical location of GSA 7. 

 
5.2.8.2 Growth 

Growth parameters have been estimated from 6886 otolith readings. A recent analysis of 
these readings (Van Beveren et al. 2014) has shown the existence of different age-length 
keys in different time periods. The 2003-2013 period was thus divided into 2 periods: 1) 
2006-2007 period of rapid growth and 2) 2003-2005 + 2008-2013 period of slow growth. 

Table 5.2.8.2.1. Anchovy in GSA 7. Von Bertalanffy growth parameters. 

Period Lқ K t0 

2006-2007 16.397 0.877 -1.874 

2003-2005 & 
2008-2013 

16.350 0.448 -0.994 
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5.2.8.3 Maturity  

Maturity at age were estimated from maturity at size. Maturity at size was calculated as the 
ratio of mature fish in a size class over the total number of fish in that size class, considering 
samples from May, June and July. Maturity ogives displayed important changes across time 
and the decrease in size of anchovies that has occurred since 2008 (Van Beveren et al. 2014) 
resulted in a smaller size at first maturity. We thus used two different maturity ogives 
(before and after 2008) using a total of 9161 samples. 

 

Figure 5.2.8.3.1. Anchovy in GSA 7. Maturity ogives per period. 

The maturity by age was then estimated by combining maturity by size and the size 
structure of each age in the catches. We have to note that for age 0, only the largest 
individuals were fished (due to net selectivity) so that the size structure of age 0 is biased 
and the % of mature individuals in age 0 overestimated. 
 
5.2.8.4 Fisheries 

5.2.8.4.1 General description of the fisheries 
The number of pelagic trawlers strongly decreased a few years ago. While 12 trawlers 
landed more than 1 t of anchovies each in 2013, only 1 targets small pelagics all year round, 
the others alternating between small pelagics and demersal species. As a consequence, the 
total catches remained low in 2013. They have been fluctuating around 2000 t for the last 5 
years. Most regulations (no fishing activity during the week-end, length of trawlers, etc.) are 
fully respected, with the exeception of the limitation of engine power for trawlers. 
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5.2.8.4.2 Management regulations applicable in 2014 

¶ Exclusive licence for trawling, with a given number each year (both for small pelagics 
and demersals) - fully respected 

¶ Limited engine power for trawlers to 318 kW or 430 hp  - not respected 

¶ Length of fishing trawlers inferior to 25 meters - fully respected 

¶ Fishing effort limitation : 
- No fishing on Saturdays and Sundays, authorised hours trip: 3.00am to 

8.00pm - fully respected 
- Trawling forbidden from coast to 3NM - mostly respected 
- Professional organisation regulations: Additional holidays: on average 40 

days/year - fully respected 
 
Management plans per engine have also been established in the Gulf of Lions in 2014. 
Anchovies appear in both trawler and purse seine management plans. They are not targeted 
or landed by purse seines, so the main management rules concerns the trawler 
management plan. Objectives in terms of biomass are given in the management plan and 
have to be evaluated each year, affecting the number of licences delivered the following 
year or the number of days a trawler is allowed to fish. 
 

5.2.8.4.3  Catches 

Due to the absence of discard data in most years, catches are assumed to equal landings. In 
the few years, where discards are given in the dataset, the quantities were negligible. 

 

5.2.8.4.4 Landings 
Landings decreased sensibly since the 1990s. 
 

 
 
Figure 5.2.8.4.4.1. Anchovy in GSA 7. Landings from 1993 to 2013. 
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5.2.8.4.5 Discards 
 

Discard data are not available and were considered as negligible in the stock assessment. 
 

5.2.8.4.6 Fishing effort  
 
Due to a decrease in stock biomass and market changes, the fishing effort has strongly 
decreased. The number of pelagic trawlers (OTM) decreased and only 1 is now focusing on 
small pelagics all year round. Most other OTM alternate between bottom trawling and 
pelagic trawling. However, the number of fishing days is not available to measure the fishing 
effort more precisely.  
 
5.2.8.5 Scientific surveys 

The scientific survey (PELMED) used is an acoustic and trawl-survey that has been 
conducted every July since 1993. It follows the Mediterranean Acoustic Survey (MEDIAS) 
protocol. 

 

5.2.8.5.1 Methods 

Sampling is performed along 9 parallel and regularly interspaced transects (inter-transect 
distance = 12 nautic miles, see map below). Acoustic data are obtained by means of 
echosounders (Simrad ER60) and recorded at constant speed of 8 nm.h-1. The size of the 
elementary distance sampling unit (EDSU) is 1 nautical mile. Discrimination between species 
is then done both by echo trace classification and trawls output (Simmons & MacLennan 
2005). Indeed, each time a fish trace is observed for at least 2 nm on the echogram, the boat 
turns around to conduct a 30 min-trawl at 4 nm.h-1 in order to evaluate the proportion of 
each species (by randomly sampling and sorting of the catch before counting and weighing 
each individual species). While all frequencies are visualized during sampling and help 
deciding when to conduct a trawl, only the energies from the 38kHz channel are used to 
estimate fish biomass. Acoustic data are preliminarily treated with Movies + software in 
order to perform bottom corrections and to attribute to each echotrace one of the 5 
different echotypes previously defined. Acoustic data analyses (stock estimation, length-
weight relationships, etc.) are later performed using R scripts. 

The biomass estimation then relies on trawl allocation. Two different methods have been 
tested and 2 trawl allocations to echotraces have also been tested. The two methodologies 
only differed on the use of mean size and weight per species per trawl vs. the use of the 
whole size distribution estimated per trawl. Trawl allocation has been done in two different 
ways: 1) closest trawl allocation, where each echotrace is attributed the closest trawl under 
the condition that the trawl is in the correct stratum (surface vs pelagic), 2) expert 
allocations. In allocation 2, each echotrace was allocated a trawl according to the form and 
intensity of the echotrace. This also enables to put more importance on depth strata than 
the closest trawl allocation. Indeed, depth has been shown to be an important factor of the 
spatial distribution of these species and of the size structuration (sardines are more coastal 
than anchovies and small individuals are also more coastal regardless of the species). The 2 
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allocations for bottom energy are then compared and used to estimate error around the 
estimate. 
 

5.2.8.5.2 Geographical distribution  
 
A recent study on spatial distribution of small pelagics in the Gulf has been published 
(Saraux et al. 2014). Below are the maps for anchovies from this publication. 
 

 
Figure 5.2.8.5.2.1. Spatial distribution of anchovies from acoustic survey (from Saraux et al. 
2014) 
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5.2.8.5.3 Trends in abundance and biomass 

 
Figure 5.2.8.5.3.1. Anchovy in GSA 7. Biomass index estimated by direct acoustic method from 
PELMED survey 

 
The biomass estimated by PELMED survey has shown a strong decrease before 2003 and has 
been more or less stable around low values between 2003 and 2014. 

5.2.8.5.4  Trends in abundance by length or age 
 
A recent study worked on length and age composition of small pelagics in the Gulf of Lions 
from the acoustic survey (Van Beveren et al. 2014). 
 

 
 
Figure 5.2.8.5.4.1. Anchovy in GSA 7.Length composition (Van Beveren et al. 2014). 
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Figure 5.2.8.5.4.2. Anchovy in GSA 7. Age composition obtained by Bayesian decomposition (Van 
Beveren et al. 2014). 
 

5.2.8.5.5  Trends in growth 
 
Growth rate was really high during 2006-2007 , but it is quite slow again in recent years (see 
5.2.8.2). 
 

5.2.8.5.6 Trends in maturity 
 

Since 2008, the size at first maturity has decreased (see above in 5.2.8.3). 
 
 
5.2.8.6 Assessment of historic stock parameters 

5.2.8.6.1  Methods 
 

Different catch at age models were performed over the period 2003-2013, when ge 
structure was available. We first used simple XSA and then used a4a to test for different 
models of F, q and the variance depending on year and age. 
Finally, a surplus production model was tested on a longer time-series (1993-2013), as 
catches and acoustic biomass were available on that period. 
 

5.2.8.6.2 Justification 
 

The models were first run on 0 to 4+ ages and then on 0-3+, as the age 4 represented a very 
small portion of the population both in catches and survey. This did not improve the results. 
A further test was done removing age 0, as age 0 are also almost absent from survey and 
catch. This was not considered an optimal solution as a high proportion of age 0 is already 
mature and anyhow it did not improve the results. 
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5.2.8.6.3 Input parameters 
 

 
Figure 5.2.8.6.3.1. Anchovy in GSA 7. Length distribution of landings from 2003 to 2012. 

 
 
 
 
 
Input data were the same for XSA and a4a (see tables below) 
 
Table 5.2.8.6.3.1. Anchovy in GSA 7. Catch at age abundance (in  thousands). 

 0 1 2 3 4+ 

2003 17612.52134 240807.099 172846.2513 20173.68608 154.360992 

2004 23624.95658 203506.5023 117096.5017 10821.88547 39.91685203 

2005 1726.325423 50799.64396 60949.06796 8877.657516 86.47062507 

2006 12839.50279 66323.61008 35292.21045 5930.383838 927.2786417 

2007 23064.09882 129331.1963 70541.81777 14281.39072 2324.589623 

2008 10667.16068 153549.3805 111294.2728 13620.70705 116.5412936 

2009 10114.14248 116747.9105 67690.84966 5891.014285 26.38706241 

2010 18061.02131 143760.5239 54982.13802 3156.076106 4.236686764 

2011 4195.191602 93266.96032 44591.27298 2548.220131 2.288958239 

2012 13669.17474 88656.53553 40379.63605 2467.8755 1.962187281 

2013 4874.571018 117893.4883 75805.55872 6181.21807 10.66684731 
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Table 5.2.8.6.3.2. Anchovy in GSA 7. Mean weight at age in catches (in kg). 

 0 1 2 3 4+ 

2003 0.007471 0.013320 0.018966 0.022356 0.029900 
2004 0.005270 0.011245 0.015976 0.019612 0.027070 
2005 0.009607 0.015723 0.020229 0.022336 0.028394 
2006 0.012056 0.021213 0.023383 0.031483 0.033795 
2007 0.007452 0.017020 0.019095 0.024540 0.026867 
2008 0.006975 0.011561 0.016900 0.019787 0.025806 
2009 0.005940 0.011016 0.014866 0.018134 0.025570 
2010 0.005648 0.009891 0.013277 0.016771 0.024493 
2011 0.007736 0.010444 0.012897 0.015806 0.023787 
2012 0.004674 0.010154 0.013306 0.016024 0.024317 
2013 0.007211 0.010796 0.013558 0.016022 0.022050 

 
Table 5.2.8.6.3.3. Anchovy in GSA 7. Mean weight at age in survey (in kg). 

 0 1 2 3 4+ 

2003 0.008338 0.010428 0.012042 0.014553 0.022999 
2004 0.007369 0.010442 0.014157 0.018460 0.027118 
2005 0.005916 0.017622 0.019896 0.020808 0.026320 
2006 0.010661 0.017137 0.018664 0.023458 0.025453 
2007 0.010172 0.017847 0.019813 0.022377 0.023839 
2008 0.008682 0.012891 0.014703 0.016617 0.022629 
2009 0.006985 0.009381 0.012110 0.015370 0.023558 
2010 0.006649 0.008091 0.010099 0.013858 0.021693 
2011 0.006069 0.007565 0.009831 0.012914 0.021161 
2012 0.006218 0.007514 0.009517 0.013770 0.022735 
2013 0.006041 0.006891 0.008377 0.013743 - 

 
Table 5.2.8.6.3.4. Anchovy in GSA 7. Maturity at age. 

 0 1 2 3 4+ 

2003 0.607419 0.935435 0.995326 0.999303 1 
2004 0.460120 0.916471 0.993777 0.998944 1 
2005 0.792786 0.972070 0.997629 0.999456 1 
2006 0.904210 0.990234 0.994803 0.999837 1 
2007 0.769638 0.990062 0.996381 0.999876 1 
2008 0.696168 0.934837 0.994741 0.999327 1 
2009 0.865591 0.986211 0.997554 0.999311 1 
2010 0.852857 0.981909 0.996568 0.998895 1 
2011 0.975993 0.993877 0.996825 0.998796 1 
2012 0.732385 0.979107 0.996919 0.998850 1 
2013 0.962090 0.993123 0.997650 0.999174 1 

 
Table 5.2.8.6.3.5. Anchovy in GSA 7. Natural mortality at age (using Gislason 2010 method). 

 0 1 2 3 4+ 

2003 1.152 0.847 0.691 0.623 0.530 
2004 1.280 0.874 0.721 0.644 0.546 
2005 1.015 0.764 0.651 0.610 0.532 
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2006 1.854 1.402 1.344 1.108 1.061 
2007 2.013 1.348 1.282 1.106 1.056 
2008 1.093 0.851 0.684 0.618 0.533 
2009 1.206 0.860 0.725 0.646 0.535 
2010 1.237 0.909 0.770 0.674 0.548 
2011 0.996 0.854 0.763 0.681 0.546 
2012 1.400 0.893 0.757 0.681 0.545 
2013 1.020 0.829 0.728 0.662 0.555 

 
Table 5.2.8.6.3.6. Anchovy in GSA 7. Natural mortality at age (from Lorenzen 1996). 

 0 1 2 3 4+ 

2003 2.075 1.739 1.561 1.485 1.359 
2004 2.250 1.785 1.604 1.507 1.365 
2005 1.906 1.640 1.518 1.473 1.369 
2006 1.883 1.585 1.538 1.405 1.375 
2007 1.984 1.542 1.489 1.379 1.341 
2008 2.031 1.741 1.551 1.478 1.363 
2009 2.132 1.766 1.612 1.517 1.366 
2010 2.171 1.830 1.673 1.558 1.388 
2011 1.949 1.779 1.668 1.567 1.384 
2012 2.285 1.804 1.661 1.569 1.382 
2013 1.968 1.740 1.623 1.542 1.399 

 
Gislasson mortality were estimated very low for age 0, therefore Lorenzen was used in the 
assessment. 
 
Table 5.2.8.6.3.7. Anchovy in GSA 7. Tuning abundance at age (from PELMED). 

 0 1 2 3 4+ 

2003 48624.28046 1642092.693 812063.1807 37827.03029 28.67011701 
2004 76855.28801 1420776.017 682018.8868 48095.44982 255.1248907 
2005 8694.239898 254983.0057 489591.3668 78973.37511 1234.338805 
2006 51883.48729 844130.2291 447264.3014 83908.11755 12652.29576 
2007 6353.427847 395316.3344 243804.7739 64462.48647 10944.10295 
2008 8706.036886 761382.9036 818303.8419 88164.30026 304.5965017 
2009 132925.1566 2057359.835 789913.4878 40624.12287 98.9216012 
2010 190174.2595 2137835.666 474356.9531 11624.51603 4.463631048 
2011 284492.2672 2516853.97 506906.9931 11985.46318 0.421159491 
2012 570606.8856 4007842.061 556653.2831 7199.392218 1.044554555 
2013 435130.368 2100826.814 149286.9085 618.2527784 0 

 

5.2.8.6.4 Results 
 
The present analysis is the first attempt of an age-structured assessment for anchovy in GSA 
7. Catch at age was available from age 0 to age 4+. Sensitivity analyses were carried out to 
explore which parameter values for shrinkage, years shrinked, ages shrinked and age after 
which catchability is no longer estimated, were the most suitable. Models with different age 
classes were also tested (0-4+ / 0-3 / 1-3). None of them was judged satisfactory due to the 
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instability of the retrospective analysis, as well as to the unrealistic recruitment results they 
produced. An example on ages 0-4+ and its final parametrisation (Lorenzen mortality, 
shrinkage = 4, shrink_years = 3, shrink_ages = 2, qage = 3) is shown below.  
 

 
Figure 5.2.8.6.4.1. Anchovy in GSA 7. Comparison of XSA resulting abundance by age and tuning 
abundance at age. 
 

 
 
Figure 5.2.8.6.4.2. Anchovy in GSA 7. Retrospective analysis (year 2006-2013) for SSB, mean F and 
Recruitment. 
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Following this attempt, a combination of a4a models was performed (combination of 
different f, q and variance models in function of age and years resulting in 1792 models). 
The 5 best models (according to a combination of AIC, BIC and residuals) were examined 
more closely. 
 
 

 
Figure 5.2.8.6.4.3. Anchovy in GSA 7. Comparison of XSA, 5 best a4a models for Recruitment, SSB, 
catch and Fbar. 
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Figure 5.2.8.6.4.4. Anchovy in GSA 7. Residuals by age for catches and survey. 

 
 

 
 

Figure 5.2.8.6.4.5. Anchovy in GSA 7. Comparison of abundance by ages (top panel: 0, 2, 4+; bottom 
panel: 1, 2) for XSA and the 5 best a4a models with abudance at age of the tuning index. 
 

Though some of these models managed to avoid the explosion of recruitment at the end of 
the series, they all present serious problems such as tendency in residuals, poor fit and very 
high F on the 4+ age class. None of these models were accepted. And the EWG 14-19 group 
concluded that age structured models were not suitable to assess this stock.  
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A subsequent trial of surplus production model was run on the longer time series (1993-
2013) using ASPIC. However, this necessitates a series of effort, which was considered as not 
very good. Further, trends in CPUE and acoustic biomass were quite different, so that the 
model could not reproduce the observed data and stayed mostly flat along the entire 
period. This model was thus considered not suitable. 
 
No analytical assessments were accepted for this stock despite the trials of XSA, a4a and 
production models. 
 
5.2.8.7 Long term prediction 

5.2.8.7.1 Justification 
 
No analytical assessment was accepted, thus no predictions were computed. 
 

5.2.8.7.2 Results 
 

5.2.8.8 Data quality 
 
In order to compute the XSA or a4a, a lot of assumptions had to be made. 

1 Age slicing: Age slicing of the tuning series and landings were done using age-length 
keys from the otolith readings. Because, a lot of otolith readings have been done in 
the last 2 years (in the framework of the EcoPelGol scientific project), including 
readings of otoliths sampled in old years, we decided to recompute age-length keys 
and redo the slicing. Also a recent study has shown important changes in age-length 
keys (Van Beveren et al. 2014). Therefore, two different age-length keys were used. 
 

2 Mean weight of catches: Because revised age-slicing was used in this assessment, we 
re-estimated mean weight of the catches per age. As we had no access to original 
individual weights of fish sampled in landings, we used another biological dataset 
from IFREMER Sète combining samples from PELMED and MEDITS surveys as well as 
individual fish from fishermen to compute length-weight relationships.  
 

3 Discards: Discard data were not reported consistently along the 2003-2013 period, 
so that the model was run without taking discards into account (i.e., catches = 
landings) 
 

4 Natural mortality: Natural mortality was estimated from Gislason equation (2010) 
based on growth parameters. However, natural mortality at age 0 appeared rather 
low, so that a second natural mortality vector was produced using Lorenzen (1996). 
Both vectors were used as inputs to test for its effect on the assessment. 
 

5 Effort: A time series (1993-2013) of effort had to be used for the surplus production 
model. However, this was not available from the DCF tables. Therefore, we used  an 
estimation on the number of fishing days obtained from IFREMER. However, some 
discrepencies were detected and the confidence in this time series was low.  
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5.2.8.9 Scientific advice 
No advice could be given on the present basis. 

5.2.8.10 Short term considerations 
 
No analytical assessment was accepted, so that no predictions were computed. 
 

5.2.8.10.1  State of the stock size 
 

5.2.8.10.2  State of recruitment  
 

5.2.8.10.3  State of exploitation 
 
5.2.8.11 Management recommendations 
 

No management recommendations were produced. 
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5.2.9 STOCK ASSESSMENT OF SARDINE IN GSA 7 
 
5.2.9.1 Stock Identification 
GSA 7 area corresponds to the entire Gulf of Lions. However, the Gulf of Lions may not 
correspond to a single stock unit. Hydrological exchanges between the Gulf of Lions and the 
Catalan Sea for instance are well known, which might affect larval transport and then 
recruitment of juvenile sardine in both areas. Similarly, part of the young recruited in the 
Gulf of Lions (GSA 7) sardine population may come from larval transport from spawners of 
the Ligurian Sea (GSA 9). Yet, it should be noted that the spatial distribution of sardine in 
GSA 6 shows concentrations mostly in the Southern area, so that a large spatial gap would 
exist between Gulf of Lions and GSA 6 sardine distribution. This does not exclude exchanges 
between the two of course but reduces the possibility of a continuous population. However, 
due to a lack of specific information about the stock structure of the sardine population in 
the western Mediterranean, this stock was assumed to be confined within the GSA 07 
boundaries in this assessment. 

 
 
Fig. 5.2.9.1.1. Geographical location of GSA 7. 

 
5.2.9.2 Growth 
 
5.2.9.3 Maturity  
 
5.2.9.4 Fisheries 

5.2.9.4.1 General description of the fisheries 
The present fishing pressure is very low, landings being lower than 1 000 t. Trawlers in 2013 
landed slightly more sardines than last year, but purse seiners decreased their effort. 14 
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trawlers have landed more than 1T during the year. Yet, only one of these 14 trawlers 
seems to fish small pelagic fish all along the year (though anchovy is its main target), the 13 
others alternate with demersal species as well and sardines appear mostly as by-catch for 
them. The landings of the purse seines are also very seasonal, one season offshore Marseille 
from January to May and one season of Port-Vendres in July-August. This activity is very 
opportunistic and none of these boats are focusing on sardines all throughout the year, the 
landings per boat vary between 1 and 100 t.  

 

5.2.9.4.2 Management regulations applicable in 2014 

¶ Exclusive licence for trawling, with a given number each year (both for small pelagics 
and demersals) - fully respected 

¶ Limited engine power for trawlers to 318 kW or 430 hp  - not respected 

¶ Length of fishing trawlers inferior to 25 meters - fully respected 

¶ Fishing effort limitation : 
- No fishing on Saturdays and Sundays, authorised hours trip: 3.00am to 

8.00pm - fully respected 
- Trawling forbidden from coast to 3NM - mostly respected 
- Professional organisation regulations: Additional holidays: on average 40 

days/year - fully respected 
 
Management plans have also been established in the Gulf of Lions in 2014. Sardines appear 
in both trawler and purse seine management plans. Objectives in terms of biomass are given 
in the management plan and have to be evaluated each year, affecting the number of 
licences delivered the following year or the number of days a trawler is allowed to fish. 
 

5.2.9.4.3  Catches 

Due to the absence of discard data in most years, catches are assumed to be equal to 
landings. In the few years, where discards are given in the dataset, the quantities were 
estimated to negligible. 
 

5.2.9.4.4 Landings 
Landings have decreased sensibly since the 1990s, almost collapsing in 2010. 
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Figure 5.2.9.4.4.1. Sardine in GSA 7. Landings from 1993 to 2013. 

 

5.2.9.4.5 Discards 

Discard data are not available but were considered as negligible in the stock assessment. 
 

5.2.9.4.6 Fishing effort  
Due to a decrease in sardine average size, the fishing effort has strongly decreased. The 
number of pelagic trawlers (OTM) decreased and only 1 is now focusing on small pelagics all 
year round. Most other OTM alternate between bottom trawling and pelagic trawling. Purse 
seines have a very opportunistic sardine fishing behaviour and their effort is complicated to 
measure. The number of fishing days is not available as a measure of the fishing effort.  
 
5.2.9.5 Scientific surveys 

The scientific survey (PELMED) used is an acoustic and trawl-survey that has been 
conducted every July since 1993. It follows the Mediterranean Acoustic Survey (MEDIAS) 
protocol. 

5.2.9.5.1 Methods 

Sampling is performed along 9 parallel and regularly interspaced transects (inter-transect 
distance = 12 nautic miles, see map below). Acoustic data are obtained by means of 
echosounders (Simrad ER60) and recorded at constant speed of 8 nm.h-1. The size of the 
elementary distance sampling unit (EDSU) is 1 nautical mile. Discrimination between species 
is then done both by echo trace classification and trawls output (Simmons & MacLennan 
2005). Indeed, each time a fish trace is observed for at least 2 nm on the echogram, the boat 
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turns around to conduct a 30 min-trawl at 4 nm.h-1 in order to evaluate the proportion of 
each species (by randomly sampling and sorting of the catch before counting and weighing 
each individual species). While all frequencies are visualized during sampling and help 
deciding when to conduct a trawl, only the energies from the 38kHz channel are used to 
estimate fish biomass. Acoustic data are preliminarily treated with Movies + software in 
order to perform bottom corrections and to attribute to each echotrace one of the 5 
different echotypes previously defined. Acoustic data analyses (stock estimation, length-
weight relationships, etc.) are later performed using R scripts. 

The biomass estimation then relies on trawl allocation. Two different methods have been 
tested and 2 trawl allocations to echotraces have also been tested. The two methodologies 
only differed on the use of mean size and weight per species per trawl vs. the use of the 
whole size distribution estimated per trawl. Trawl allocation has been done in two different 
ways: 1) closest trawl allocation, where each echotrace is attributed the closest trawl under 
the condition that the trawl is in the correct stratum (surface vs pelagic), 2) expert 
allocations. In allocation 2, each echotrace was allocated a trawl according to the form and 
intensity of the echotrace. This also enables to put more importance on depth strata than 
the closest trawl allocation. Indeed, depth has been shown to be an important factor of the 
spatial distribution of these species and of the size structuration (sardines are more coastal 
than anchovies and small individuals are also more coastal regardless of the species). The 2 
allocations for bottom energy are then compared and used to estimate error around the 
estimate. 
 

5.2.9.5.2 Geographical distribution  
A recent study on spatial distribution of small pelagics in the Gulf has been published 
(Saraux et al. 2014). Below are the maps for sardines from this publication. 
 

 
 
Figure 5.2.9.5.2.1. Sardine in GSA 7. Spatial distribution estimated from acoustic survey (Saraux et al. 
2014). 
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5.2.9.5.3 Trends in abundance and biomass 
 

 
 
Figure 5.2.9.5.3.1. Sardine in GSA 7. Biomass index estimated by direct acoustic method from 
PELMED survey. 

 

5.2.9.5.4  Trends in abundance by length or age 
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Figure 5.2.9.5.4.1. Sardine in GSA 7. Size distribution from PELMED survey. 
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5.2.9.5.5  Trends in growth 
 

5.2.9.5.6 Trends in maturity 
 
5.2.9.6 Assessment of historic stock parameters 

5.2.9.6.1  Methods 

The disappearance of old individuals during the last years might suggest a high adult 
mortality, which might violate the assumption that natural mortality is constant during the 
time period as landings are rather small. Therefore, the use of production model was not 
possible and no assessment was conducted on this stock. On the other hand, an alternative 
explanation would be changes in the spatial distribution of the large and old individuals, 
which moved out of the assessment area in recent years. A first visual analysis did not show 
any increase in the adult portion in GSA 6, while the large spatial gap between GSA 7 and 
the southern distribution of sardine in GSA 6 reduces the possibility of a continuous 
population. However, a more thorough sensitivity analysis would consist in conducting a 
joint assessment with the neighboring GSA as GSA 6 and/or GSA 9. Different stock 
assessment configurations should be tested and compared to refuse or confirm the 
hypothesis that the disappearance of large and old sardine is due to an increased natural 
mortality instead of a change in the spatial distribution of the adult portion of the stock. At 
this stage, the only information available is derived from the acoustic survey. In the last 
acoustic survey recruitment is estimated to be very small. The size distribution of sardines is 
usually bimodal during the PELMED survey in July. However, this year the first peak 
(between 8 and 10 cm) was practically absent. Similar observations were made on sprats for 
which the first peak was barely visible. This suggests poor environmental conditions for 
recruits of winter spawners species. Indeed, despite the decline in large and old individuals, 
recruitment has been large in the last years, preventing the population from collapse. This 
year, some large individuals were observed but still very few compared to a decade ago. 
Further, the body condition index is at a low level and the same is observed for anchovy. It is 
important to note that the uncertainty around the biomass estimation of 2014 might be 
higher than usual due to a reduced survey coverage, which was caused by very bad weather 
conditions. Finally, the fishing pressure is still extremely low with landings being lower than 
1000 t.  

5.2.9.6.2 Justification 
 

5.2.9.6.3 Input parameters 
 

5.2.9.6.4 Results 
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5.2.9.7 Long term prediction 
 

5.2.9.7.1 Justification 
 

5.2.9.7.2 Results 
 

5.2.9.8 Data quality 
 

5.2.9.9 Scientific advice 
 
5.2.9.10 Short term considerations 

5.2.9.10.1  State of the stock size 
 

5.2.9.10.2  State of recruitment  
 

5.2.9.10.3  State of exploitation 
 
5.2.9.11 Management recommendations 
 
 
 
 

 
 
 
 
  



 

180 180 

5.2.10 STOCK ASSESSMENT OF SARDINE IN GSA 9 
 
5.2.10.1 Stock Identification 
Due to a lack of information about the stock structure of the sardine population in the 
western Mediterranean, this stock was assumed to be confined within the GSA 9 
boundaries. Studies are needed on the biological stock identification of this species in the 
Mediterranean Sea. 
 

 
 
Figure 5.2.10.1.1. Geographical location of GSA 9 (Ligurian and North Tyrrhenian seas). 

 
5.2.10.2 Growth 
This species can reach the size of 25 cm TL, with a relatively short life cycle (8-12 years), 
although in the Mediterranean seems more plausible to a maximum age oŦ у ȅŜŀǊǎ ό{ƛƴƻǾőƛŏΣ 
2000). This species has a very fast initial growth, reaching sexual maturity at the end of the 
ŦƛǊǎǘ ȅŜŀǊ ƻŦ ƭƛŦŜ ό{ƛƴƻǾőƛŏΣ мфупύΦ 
Growth parameters were estimated using data collected within the Data Collection 
Framework (DCF). The method applied was the von Bertalanffy equation fit to the age and 
growth data estimated using otoliths and using nonlinear estimation with minimum least 
squares. In Figure 5.2.10.2.1 is reported the growth function and the parameters adopted in 
the GSA 9 for the assessment.  
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Figure 5.2.10.2.1. Sardine in GSA 9. Von Bertalanffy growth function. 

 
VBGF set of growth parameters were different from those used in the previous assessment 
(EWG 13-19) since these new ones resulted more suitable to describe the actual sardine 
growth rate in the area. 
 
5.2.10.3 Maturity  
Sardines, as most of the Clupeidae, is a batch-spawner: females emit groups of pelagic eggs 
asynchronously, with different ovulations during the breeding season (autumn-winter) 
(Ganias et al., 2004). In the Mediterranean the breeding season is between October and 
!ǇǊƛƭ όaǳȊƛƴƛŏΣ мфрпΤ мфупΣ aƻǊŜƭƭƻ ŀƴŘ !ǊƴŜǊƛ нллфύ ŀƴŘ ǘƘŜ ǎƛȊŜ ƻŦ ŦƛǊǎǘ ǎŜȄǳŀƭ ƳŀǘǳǊƛǘȅ ƛǎ 
12.5 cm TL (MedSudMed, 2004). Reproduction occurs both in the open sea and close to 
shoreline, producing 50000-60000 eggs with a diameter of 1.5 mm. The larval (so called 
άōƛŀƴŎƘŜǘǘƻέύ ŀƴŘ Ǉƻǎǘ ƭŀǊǾŀƭ ŦƻǊƳǎ ŀǊŜ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ ǇŜǊƛƻŘ ōŜǘǿŜŜƴ WŀƴǳŀǊȅ ŀƴŘ aŀǊŎƘ 
close to the coast. The hatching of eggs depends strongly on the temperature. In the peak of 
the breeŘƛƴƎ ǎŜŀǎƻƴ ŜŀŎƘ ŦŜƳŀƭŜ ƭŀȅǎ ŦǊƻƳ ммоот ǘƻ мнсст ŜƎƎǎ ό{ƛƴƻǾőƛŏΣ мфуоύΦ 
 
5.2.10.4 Fisheries 
 

5.2.10.4.1 General description of the fisheries 
In the GSA 9, sardine is mainly exploited by purse seiners. Due to its low economic value, 
however, sardine does not represent the main target species for this fleet, while anchovy 
(Engraulis encrasicolus) is the most important species exploited by this fishery. The fishing 
season starts in spring (March) and ends in autumn (October). Favourable weather 
conditions and abundance in the catches can extend the fishing activity to the end of 
November. However, the maximum activity of the fleet is normally observed in the summer. 
Sardine is also a by-catch in the bottom trawl fisheries. However, the landings yielded by 
these metiers are very low (about 1%) in comparison to those by purse seiners. Pelagic 
trawling is not carried out in the GSA 9. 
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Tab. 5.2.10.4.1.1 Sardine in GSA 9. Contribution of the different gear (PS Purse Seine, OTB Otter 
Trawler, GNS Gillnet and GRT Trammel net) to the total landing in tonnes (2006-2013). 

 

 
 

5.2.10.4.2 Management regulations applicable in 2014 
In Italy, the legal minimum size for sardine is 11 cm (Reg. (CE) 1967/2006), while 14 mm is 
the minimum mesh size allowed for purse seine and 40 mm squared or 50 mm diamond cod 
end mesh size for bottom trawl. 
 

5.2.10.4.3  Catches 
Purse seine mostly caught specimens belonging to age 1. The maximum size of the species 
as observed in the catch length frequency distributions collected was 18 cm of total length 
(TL). The age/length structures of the catches, according to the EU Data Collection 
Framework (DCF) data, are shown in Fig. 5.2.10.4.3.1 and 5.2.10.4.3.2. 
 

 

Fig. 5.2.10.4.3.1. Sardine in GSA 9. Age frequency distributions of sardine catches from 2006 to 2013. 

 

YEAR GNS GTR PS OTB TOTAL %GNS %GTR %PS %OTB

2006 0.9 0.0 4344.2 43.3 4388.4 0.02 0.00 98.99 0.99

2007 0.1 0.0 5111.9 41.3 5153.3 0.00 0.00 99.20 0.80

2008 1.0 0.0 2288.1 34.9 2324.0 0.04 0.00 98.46 1.50

2009 0.5 0.0 5673.9 51.5 5725.9 0.01 0.00 99.09 0.90

2010 0.2 0.0 4475.7 30.9 4506.8 0.00 0.00 99.31 0.69

2011 0.0 0.5 2543.4 30.1 2574.0 0.00 0.02 98.81 1.17

2012 0.0 0.4 1705.2 29.2 1734.8 0.00 0.02 98.29 1.68

2013 0.0 0.0 1308.6 11.9 1320.5 0.00 0.00 99.10 0.90
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Fig. 5.2.10.4.3.2. Sardine in GSA 9. Length frequency distributions of catches from 2006 to 2013. 

5.2.10.4.4 Landings 
Sardine landing showed large variation in the study period with a maximum in the 2009 with 
about 5700 tons and a minimum in the last year of about 1300 tons. Generally, landings of 
the trawlers were very low with a maximum of about 50 tons in 2009 and landings of the set 
nets were absolutely negligible (about 1 tons at maximum) (table 5.2.10.4.4.1 and figure 
5.2.10.4.4.1). 
 
Table 5.2.10.4.4.1. Sardine in GSA 9. Sardine annual landings (t) by fishery (data source: DCR and 
DCF) 

 

COUNTRY AREA YEAR GEAR FISHERY SPECIES LANDINGS

ITA SA9 2006 GNS DEMF PIL 0.9

ITA SA9 2006 OTB DEMSP PIL 14.5

ITA SA9 2006 OTB MDDWSP PIL 28.7

ITA SA9 2006 PS SPF PIL 4344.2

ITA SA9 2007 GNS DEMF PIL 0.1

ITA SA9 2007 OTB DEMSP PIL 22.5

ITA SA9 2007 OTB MDDWSP PIL 18.8

ITA SA9 2007 PS SPF PIL 5111.9

ITA SA9 2008 GNS DEMF PIL 1.0

ITA SA9 2008 OTB DEMSP PIL 33.7

ITA SA9 2008 OTB MDDWSP PIL 1.3

ITA SA9 2008 PS SPF PIL 2288.1

ITA SA9 2009 GNS DEMF PIL 0.5

ITA SA9 2009 OTB DEMSP PIL 51.2

ITA SA9 2009 OTB MDDWSP PIL 0.2

ITA SA9 2009 PS SPF PIL 5673.9

ITA SA9 2010 GNS DEMF PIL 0.2

ITA SA9 2010 OTB DEMSP PIL 23.9

ITA SA9 2010 OTB MDDWSP PIL 6.9

ITA SA9 2010 PS SPF PIL 4475.7

ITA SA9 2011 GNS DEMF PIL 0.0

ITA SA9 2011 GTR DEMSP PIL 0.5

ITA SA9 2011 OTB DEMSP PIL 28.5

ITA SA9 2011 OTB MDDWSP PIL 1.6

ITA SA9 2011 PS SPF PIL 2543.4

ITA SA9 2012 GTR DEMSP PIL 0.4

ITA SA9 2012 OTB DEMSP PIL 28.9

ITA SA9 2012 OTB MDDWSP PIL 0.3

ITA SA9 2012 PS SPF PIL 1705.2

ITA SA9 2013 OTB DEMSP PIL 11.8

ITA SA9 2013 OTB MDDWSP PIL 0.1

ITA SA9 2013 PS SPF PIL 1308.6
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Figure 5.2.10.4.4.1. Sardine in GSA 9. Sardine annual landings (t) by fishery (data source: DCR and 
DCF). 

 

5.2.10.4.5 Discards 
Studies carried out in the framework of the DCF in 2011 showed that discards of sardine by 
the commercial fleet in GSA 9 can be considered as negligible. 
 

5.2.10.4.6 Fishing effort  
The fishing effort, expressed as GT per fishing days, remained quite constant during the 
investigated period (2004-2013). However, it is worth to note that this estimate of fishing 
effort is relative to the entire purse seine fleet in the GSA 9, without any information about 
the specific targeting effort for sardine. 

 
 
Fig. 5.2.10.4.6.1 Sardine in GSA 9. Annual total fishing effort (GT per fishing days) of purse seine 
vessels. 

 
5.2.10.5 Scientific surveys 
 
MEDITS 
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5.2.10.5.1 Methods 
MEDITS surveys were carried out from late spring to mid summer and the sampling design 
was always random depth-stratified in respect on five depth strata: 10ς50, 50ς100, 100ς
200, 200ς500 and 500ς800 m. GOC 73 trawl net was used during the surveys. The cod-end 
mesh size was of 20 mm in MEDITS surveys. Hauls duration was of 0.5 h for the hauls carried 
out on the shelf (10ς200m depth) and 1 h for the hauls carried out on the slope (200ς800m 
depth) fishing grounds. Details of sampling protocol can be found in Bertrand et al. (2002). 
Based on the DCR data call, abundance and biomass indices were recalculated. In   the 
following number of hauls was reported per depth stratum (Tab. 5.2.10.5.1.1).  
 
Tab. 5.2.10.5.1.1. Number of MEDITS hauls per year and depth stratum in GSA 9, 1994-2013. 

 

 
 
Data were assigned to strata based upon the shooting position and average depth (between 
shooting and hauling depth). Catches by haul were standardized to swept area. The 
abundance and biomass indices by GSA were calculated through stratified means (Cochran, 
1953; Saville, 1977). This implies weighting of the average values of the individual 
standardized catches and the variation of each stratum by the respective stratum areas in 
each GSA:  
 
Yst = ʅ (Yi*Ai) / A  
V(Yst) = ʅ (Ai² * si ² / ni) / A²  
Where:  
A=total survey area  
Ai=area of the i-th stratum  
si=standard deviation of the i-th stratum  
ni=number of valid hauls of the i-th stratum  
n=number of hauls in the GSA  
Yi=mean of the i-th stratum  
Yst=stratified mean abundance  
V(Yst)=variance of the stratified mean 
The variation of the stratified mean is then expressed as standard deviation:   
Confidence interval = Yst ± V(Yst)   
 
Length distributions represented an aggregation (sum) of all standardized length 
frequencies (subsamples raised to standardized haul abundance per square kilometres) over 
the stations of each stratum. 
 
 
 

STRATUM 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

GSA09 010-050 21 20 20 20 21 20 20 20 15 15 15 16 15 15 16 16 15 15 15 16

GSA09 050-100 21 21 20 22 20 21 22 22 17 17 17 16 18 18 16 16 19 18 17 17

GSA09 100-200 38 39 40 38 39 39 38 38 30 30 30 31 29 29 31 31 29 30 31 30

GSA09 200-500 40 40 40 41 40 41 42 42 33 31 34 34 35 35 34 34 34 33 35 35

GSA09 500-800 33 33 33 32 33 32 31 31 25 27 24 23 23 23 23 23 23 24 22 22

Total 153 153 153 153 153 153 153 153 120 120 120 120 120 120 120 120 120 120 120 120



 

186 186 

5.2.10.5.2 Geographical distribution  
  

 

 

 
 
Fig. 5.2.10.5.2.1. Sardine in GSA 9. Abundance indeces per square kilometers by hauls 
(MEDITS 1994-2013) 
 

In Figure 5.2.10.5.2.1 are reported some bubble maps of Sardine in the GSA 9 based on the 
Medits data (1994-2013). Bubble maps were obtained by an ad hoc R-script compiled by 
Bitetto et al. 2015. Sardine was caught mainly in hauls carried out very close to the coast 
and was more abundant along Tuscany coasts. 
 

5.2.10.5.3 Trends in abundance and biomass 
 
Fishery independent information regarding the state of sardine in GSA 9 was derived from 
the international survey MEDITS. Figure 5.2.10.5.3.1. displays the estimated trend in S. 
pilchardus density and biomass in GSA 9. The estimated biomass indices reveal a clear 
decreasing trend. 
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Figure. 5.2.10.5.3.1. Sardine in GSA 9. MEDITS survey trends in density and biomass indexes.  
 
 

5.2.10.5.4  Trends in abundance by length or age 
 
Figure 5.2.10.5.4.1 display the only two years in which was possible computed a stratified 
abundance indices by length of GSA 9 sardine. In the LFDs was possible detected collected 
two main modal components: the first ranging between about 7 ς 11cm TL and the second 
from 11 to 14cm TL. 
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Fig. 5.2.10.5.4.1. Sardine in GSA 9. MEDITS stratified (10-200m depth) abundance indices by size 
(years 2012-2013). 

 

5.2.10.5.5  Trends in growth 
  
No information has been documented. 
 

5.2.10.5.6 Trends in maturity 
  
No information has been documented. 
 
5.2.10.6 Assessment of historic stock parameters 
 

5.2.10.6.1  Methods 1: Separable VPA 
  

5.2.10.6.2 Justification 
 
Data provided from DCF at the EWG 14-19 with information on total landings and catch at 
age of sardine in GSA 9 for the years 2006-2013 were used. Despite data available were 
enough to perform an Extended Survivor Analysis (XSA) the lack of corresponding 
abundance indexes for the same period, useful for model tuning, led to the decision of 
consider the opportunity to assess the species using a Separable VPA approach. 

 

5.2.10.6.3 Input parameters 
  

Data from DCF provided at EWG-14-19 containing information on sardine landings and the 
respective age structure for 2006-2013 were used. A vector of natural mortality value by age 
was obtained using Gislason method (Gislason et al., 2010). Catch at age, weight at age, 
mortality at age and maturity at age data for the 2006-2013 period were compiled for age 
classes 0 to 4+ and used as input data for the Separable VPA. Figure 5.2.10.6.3.1. showed 
that the catches belonged mainly to age 1 class. Separable VPA was computed for four 
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different scenarios of F terminal: 0.3, 0.5, 0.7 and 1.0 considering as S terminal value 1 and a 
Reference age for unit selection, the first age at which the selection pattern may be 
regarded as fully recruited and subsequently flat equal to 3. The computation was made by 
R-project software and the FLR libraries. 

 

 
 

Fig. 5.2.10.6.3.1. Sardine in GSA 9. Catch in numbers by age and year (2006-2013) 

Input data for the assessment are reported in the tables below: 

Table 5.10.6.3.1. Sardine in GSA 9. Catch in numbers by age per year used in Separable VPA and SOP 

correction factor. 

 

 Age  

Catch in numbers (thousands) by 
year 

0 1 2 3 4+ SOP 

2006 5696 233403 3354 867 0 0.990 
2007 18997 196988 32707 2625 288 0.992 
2008 8537 92909 16431 2926 59 0.985 
2009 2395 220857 39875 12193 1171 0.991 
2010 17934 204274 18962 4546 817 0.993 
2011 8360 127489 7743 1321 0 0.988 
2012 42518 82098 1328 98 45 0.983 
2013 2261 52918 9168 2547 344 0.991 
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Table 5.2.10.6.3.2. Sardine in GSA 9. Mean weights at age used in Separable VPA (both in catch and 

stock). 

 Age 

Weight at age (kg) by year  0 1 2 3 4+ 

2006 0.0106 0.0180 0.0270 0.0326 0.0398 
2007 0.0103 0.0202 0.0270 0.0326 0.0390 
2008 0.0107 0.0182 0.0270 0.0326 0.0426 
2009 0.0107 0.0189 0.0270 0.0326 0.0390 
2010 0.0107 0.0177 0.0270 0.0326 0.0399 
2011 0.0108 0.0175 0.0270 0.0326 0.0398 
2012 0.0095 0.0157 0.0270 0.0326 0.0390 
2013 0.0108 0.0180 0.0270 0.0326 0.0390 

 

Table 5.2.10.6.3.3. Sardine in GSA 9. Proportion of matures ate age used in Separable VPA. 

 

Proportion of matures 

Age0 Age1 Age2 Age3 Age4+ 

0.5 1 1 1 1 

 

Table 5.2.10.6.3.4. Sardine in GSA 9. Vector of natural mortality at age used in separable VPA. 

Natural mortality 

Age0 Age1 Age2 Age3 Age4+ 

2.336 1.111 0.816 0.701 0.646 

 

Table 5.2.10.6.3.5. Sardine in GSA 9. Growth and length weight relationships parameters used. 

Linf 20 

K 0.58 

t0 -0.48 

a 0.007 

b 3.046 
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5.2.10.6.4 Results 
 
Separable VPA was run setting four different scenarios for Fterminal 1.0, 0.7, 0.5 and 0.3.  
In the followings figures are showed the main results. 
 
Scenario 1: Fterminal 1.0 
 

 
 
Figure 5.2.10.6.4.1. Sardine in GSA 9. Stock number and fishing mortality by age (F terminal 1.0). 
 

 
Figure 5.2.10.6.4.2. Sardine in GSA 9. Main output of the Separable VPA analysis (F terminal 1.0). 
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Scenario 2: Fterminal 0.7 

 

 
 
Figure 5.2.10.6.4.3. Sardine in GSA 9. Stock number and fishing mortality by age (F terminal 0.7). 

 
Figure 5.2.10.6.4.4. Sardine in GSA 9. Main output of the Separable VPA analysis (F terminal 0.7). 

 
 
 
 
 
 
 
 
 
 



 

193 193 

Scenario 3: Fterminal 0.5 

 

 
 
Figure 5.2.10.6.4.5. Sardine in GSA 9. Stock number and fishing mortality by age (F terminal 0.5). 

 
 
Figure 5.2.10.6.4.6. Sardine in GSA 9. Main output of the Separable VPA analysis (F terminal 0.5). 
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Scenario 4: Fterminal 0.3 

 

 
 
Figure 5.2.10.6.4.7. Sardine in GSA 9. Stock number and fishing mortality by age (F terminal 0.3). 
 

 
Figure 5.2.10.6.4.8. Sardine in GSA 9. Main output of the Separable VPA analysis (F terminal 0.3). 

 
The four scenarios gave very similar results showing a decreasing trend both in termS of 
recruits than in term of spawners. Harvest, instead, showed a specular trend with an 
increasing trend followed in the last year of an inversion. Separable VPA outputs can be 
considered valid only for the estimates of the harvest level while they must be considered 
only as trend in term of recruits and SSB. The mainly exploited ages were from 1 to 3 and for 
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this age range were estimated the corresponding mean F1-3 for each scenarios. These values 
were used to computed a corresponding value of exploitation rate (E) to compare with 
Small Pelagics Reference Point E=0.4 proposed by Patterson (1992) (Fig. 5.2.10.6.4.9) 
 

 
 
Figure 5.2.10.6.4.9. Sardine in GSA 9. Trend in the exploitation rate obtained for the four scenarios 
compare to E=0.4.  

 
5.2.10.7 Long term prediction 

5.2.10.7.1 Justification 
No information has been documented. 

 

5.2.10.7.2 Results 
No information has been documented. 

 
5.2.10.8 Data quality 
 
Data provided from DCF at the EWG 14-19 contained information on total landings and 
catch at age of sardine in GSA 9 for the years 2006-2013. Despite data available were 
enough to perform an Extended Survivor Analysis (XSA) the lack of corresponding 
abundance indexes for the same period, useful for model tuning, led to the decision of 
consider the opportunity to assess the species using a Separable VPA approach. Tuning data 
should be derived from the data collected during surveys at sea and in the case of small 
pelagic species especially with the acoustic survey. It would therefore be wise to plan 
campaigns also in the GSA 9 along the lines of those currently made in other Italian areas 
(i.e. MEDIAS surveys in the Adriatic Sea and Strait of Sicily). 

 
5.2.10.9 Scientific advice 
 
5.2.10.10 Short term considerations 
 

5.2.10.10.1  State of the stock size 
 
















































































































































































































































































































































































































