
 

 

 

 

 

Report of the twenty-second session of the 

SCIENTIFIC ADVISORY COMMITTEE ON FISHERIES 
 
Online, 22–25 June 2021 
 

 
 

 

 

 

 

 

 

 

 

GENERAL FISHERIES COMMISSION FOR THE MEDITERRANEAN 
 

FAO 
Fisheries and 

Aquaculture Report 

 

NFIGD/R1347(En) 

ISSN 2070-6987 





FAO Fisheries and Aquaculture Report No.1347 NFIGD/R1347 (En) 

 

 

GENERAL FISHERIES COMMISSION FOR THE MEDITERRANEAN 

 

Report of the twenty-second session of the 

SCIENTIFIC ADVISORY COMMITTEE ON FISHERIES 

 

Online, 22–25 June 2021 

 

 

 

 

FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS 

Rome, 2021 



Required citation: 
FAO. 2021. General Fisheries Commission for the Mediterranean. Report of the twenty-second session of the Scientific Advisory Committee 
on Fisheries, online, 22–25 June 2021. FAO Fisheries and Aquaculture Report No. 1347. Rome. https://doi.org/10.4060/cb7622en  
 
 

The designations employed and the presentation of material in this information product do not imply the expression of any opinion whatsoever 
on the part of the Food and Agriculture Organization of the United Nations (FAO) concerning the legal or development status of any country, 
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. The mention of specific companies or 
products of manufacturers, whether or not these have been patented, does not imply that these have been endorsed or recommended by 
FAO in preference to others of a similar nature that are not mentioned. 
 
The views expressed in this information product are those of the author(s) and do not necessarily reflect the views or policies of FAO.  
 
ISBN 978-92-5-135315-8 
© FAO, 2021 

 
 
Some rights reserved. This work is made available under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 IGO licence 
(CC BY-NC-SA 3.0 IGO; https://creativecommons.org/licenses/by-nc-sa/3.0/igo/legalcode).  
 
Under the terms of this licence, this work may be copied, redistributed and adapted for non-commercial purposes, provided that the work is 
appropriately cited. In any use of this work, there should be no suggestion that FAO endorses any specific organization, products or services. 
The use of the FAO logo is not permitted. If the work is adapted, then it must be licensed under the same or equivalent Creative Commons 
licence. If a translation of this work is created, it must include the following disclaimer along with the required citation: “This translation was 
not created by the Food and Agriculture Organization of the United Nations (FAO). FAO is not responsible for the content or accuracy of this 
translation. The original [Language] edition shall be the authoritative edition.” 
 
Disputes arising under the licence that cannot be settled amicably will be resolved by mediation and arbitration as described in Article 8 of the 
licence except as otherwise provided herein. The applicable mediation rules will be the mediation rules of the World Intellectual Property 
Organization http://www.wipo.int/amc/en/mediation/rules and any arbitration will be conducted in accordance with the Arbitration Rules of the 
United Nations Commission on International Trade Law (UNCITRAL). 
 
Third-party materials. Users wishing to reuse material from this work that is attributed to a third party, such as tables, figures or images, are 
responsible for determining whether permission is needed for that reuse and for obtaining permission from the copyright holder. The risk of 
claims resulting from infringement of any third-party-owned component in the work rests solely with the user. 
 
Sales, rights and licensing. FAO information products are available on the FAO website (www.fao.org/publications) and can be purchased 
through publications-sales@fao.org. Requests for commercial use should be submitted via: www.fao.org/contact-us/licence-request. Queries 
regarding rights and licensing should be submitted to: copyright@fao.org. 
 

https://creativecommons.org/licenses/by-nc-sa/3.0/igo/legalcode
mailto:publications-sales@fao.org
http://www.fao.org/contact-us/licence-request
mailto:copyright@fao.org


iii 

PREPARATION OF THIS DOCUMENT 

This document is the final report adopted by the participants in the twenty-second session of the 

Scientific Advisory Committee on Fisheries of the General Fisheries Commission for the Mediterranean 

held online from 22 to 25 June 2021. 
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ABSTRACT 

The Scientific Advisory Committee on Fisheries (SAC) of the General Fisheries Commission for the 

Mediterranean (GFCM) held its twenty-second session online, from 22 to 25 June 2021. The session was 

attended by delegates from 19 Mediterranean contracting parties, 11 observers, as well as representatives of 

the Food and Agriculture Organization of the United Nations (FAO) Fisheries Division, the GFCM Secretariat 

and invited experts. The Committee reviewed the work carried out during the 2019–2021 intersession, 

including within the framework of the mid-term strategy (2017–2020) towards the sustainability of 

Mediterranean and Black Sea fisheries and in light of the COVID-19 pandemic, and provided advice on status 

of priority stocks and ecosystems and on potential management measures addressing key fisheries and 

vulnerable species in the Mediterranean. In line with the subregional approach, the Committee formulated 

advice focusing on: i) small pelagic and priority demersal fisheries in the Adriatic Sea; ii) common dolphinfish 

and blackspot seabream fisheries in the western Mediterranean; iii) small pelagic and bottom trawl fisheries 

exploiting demersal stocks, particularly European hake, in the central Mediterranean; iv) deep-water red shrimp 

fisheries in the eastern-central Mediterranean, including their interactions with vulnerable marine ecosystems; 

and v) round sardinella in the eastern Mediterranean. The Committee also agreed on the technical soundness 

of three FRA proposals for the Bari Canyon, the Ebro Delta margin and the Palmahim Disturbance, to be 

submitted to the Commission. At the regional level, the Committee provided advice on the following: i) fishing 

technology and bycatch, including minimal technical specifications for bottom-trawl nets and the need for 

targeted pilot projects to investigate possible mitigation measures; ii) data call for the database on sensitive 

benthic habitats and species and other effective area-based conservation measures for the protection of 

vulnerable marine ecosystems and essential fish habitats; and iii) advances in the adaptation strategy for climate 

change. Furthermore, the Committee discussed additional work in support of the GFCM, namely the 

implementation of the Regional Plan of Action for Small-Scale Fisheries in the Mediterranean and the Black 

Sea, dedicated research programmes as well as other activities to enhance fisheries management in the region. 

Finally, the Committee agreed upon its work plan for 2021–2023. 
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OPENING AND ADOPTION OF THE AGENDA  

1. The twenty-second session of the Scientific Advisory Committee on Fisheries (SAC) of the 

General Fisheries Commission for the Mediterranean (GFCM) of the Food and Agriculture 

Organization of the United Nations (FAO) was held online from 22 to 25 June 2021. The session was 

attended by delegates from 19 Mediterranean contracting parties, 11 observers, as well as 

representatives of the FAO Fisheries Division, the GFCM Secretariat and invited experts. The list of 

participants is provided in Appendix 2. The session was chaired by Mr Alaa El-Haweet, SAC 

Chairperson. The adopted agenda is attached in Appendix 1 and the list of documents is reproduced in 

Appendix 3. On the basis of the discussions held, the Committee formulated the conclusions reported 

hereafter.  

OVERVIEW OF INTERSESSIONAL ACTIVITIES OF RELEVANCE TO THE COMMITTEE 

2. The Committee welcomed the numerous and varied activities carried out during the 

intersession, despite important limitations and difficulties linked to the COVID-19 pandemic. The 

experts and stakeholders involved were praised for the considerable advances made on many priority 

topics, particularly in relation to research programmes and scientific monitoring at sea using 

harmonized methodologies across the region, which were instrumental to improving the quality of data. 

The strengthened capacity of the SAC subregional committees (SRCs) in providing integrated technical 

advice on subregional fisheries management was recognized as a key contribution to decision-making.  

3. The Committee took note of the statement by the delegate of Libya whereby his country was 

now ready to resume its active participation in GFCM technical activities at the national and subregional 

levels. 

IMPLEMENTATION OF RESEARCH PROGRAMMES, THE REGIONAL PLAN OF ACTION 
FOR SMALL-SCALE FISHERIES IN THE MEDITERRANEAN AND THE BLACK SEA, AND 
ADVANCES ON RECREATIONAL FISHERIES 

Recreational fisheries  

4. The Committee praised the quality of the work done to enhance knowledge on recreational 

fisheries. Noting the diversity of national scenarios, the Committee agreed that a common framework 

was needed to support the analysis of the impacts of recreational fisheries on select species at the 

subregional and regional levels. To this end, it endorsed the proposed list of species to guide the 

collection and analysis of recreational fisheries data (Appendix 10) and ultimately support the provision 

of advice on the management of these fisheries. It was underlined that this list could be revised 

according to data collection experiences from different subregions, including through the ongoing pilot 

studies, and that the relevance of certain species may vary from country to country. 

5. In light of the diversity of legislation governing recreational fisheries, the Committee stressed 

the importance of compiling available information on existing legal frameworks, with the support of 

the Compliance Comitte (CoC), in order to advise on their harmonization at the regional level.  

Monitoring the implementation of the Regional Plan of Action for Small-Scale Fisheries 
in the Mediterranean and the Black Sea 

6. The Committee noted the significant interactions between small-scale fisheries (SSF) and 

recreational fisheries in some (although not all) contracting parties and cooperating non-contracting 

parties (CPCs), highlighting that further information was needed on species targeted by both sectors, in 

view of improving advice to address these interactions.  

Research programme on European eel 

7. The Committee acknowledged the extensive work done by the research programme on 

European eel (Anguilla anguilla), implemented as a concerted action to compile all available 

information (fisheries, management, habitats, monitoring) relevant for management. It also highlighted 



2 

 

the importance of addressing European eel issues at a global stock level, while giving due consideration 

to the peculiarities of the Mediterranean Sea. The Committee endorsed the proposed revision of the 

terms of reference (TORs) of the joint EIFAAC/ICES/GFCM Working Group on European Eel 

(WGEEL) , namely the addition of an item towards identifying and addressing Mediterranean-specific 

issues (Appendix 14). 

Research programme on red coral 

8. The Committee reviewed the methodologies for the monitoring of red coral (Corallium rubrum) 

populations and fishing activities, developed in the context of the research programme on red coral, and 

acknowledged the need to ensure a standardized data collection of both fishery-dependent and fishery-

independent data, so to allow for the comparison of results at the regional level. It underlined the 

importance of progressing on traceability and on the implementation of a harvest certificate, in line with 

the provisions of Recommendation GFCM/43/2019/4 on a management plan for the sustainable 

exploitation of red coral in the Mediterranean Sea. The Committee endorsed the guidelines for the 

collection of red coral data by onboard scientific observers, as well as by means of remotely operated 

vehicles and of deep-sea divers, as reproduced in Appendix 6. Finally, it took note of the willingness of 

Egypt and Morocco to join the ongoing research programme.  

Research programme on blue crabs1 

9. The Committee reviewed the concept note for a research programme on blue crabs (Callinectes 

sapidus and Portunus segnis) developed by a group of experts from each Mediterranean subregion on 

the basis of Recommendation GFCM/42/2018/7 on a regional research programme on blue crab in the 

Mediterranean Sea. It welcomed the fact that the socio-economic dimension of the fishery and the nature 

of blue crab, as both non-indigenous species (NIS) and new fishery resource, were reflected. The 

importance for the programme to assess, also in collaboration with relevant partners and research 

institutes, the potential impacts on indigenous species and ecosystems as well as other fisheries and 

aquaculture resources, and to take into account blue crab presence in shallow and estuarine waters was 

underlined. The Committee endorsed the concept note on a research programme on blue crabs as 

reproduced in Appendix 7. 

Research programme on dolphinfish1 

10. The Committee examined the work jointly carried out in the western and central Mediterranean 

to develop a research programme towards assessing the state of common dolphinfish (Coryphaena 

hippurus) and defining fish aggregating device potential fisheries management measures, in line with 

Recommendation GFCM/43/2019/1 on a set of management measures for the use of anchored fish 

aggregating devices in common dolphinfish fisheries in the Mediterranean Sea. In recalling that this 

fishery had been a GFCM priority for some time and underlining the importance of moving towards a 

future management plan, it endorsed the concept note for a research programme on common dolphinfish 

as reproduced in Appendix 8.  

ISSUES RELATED TO THE PROVISION OF ADVICE ON FISHERIES 

National reports to the SAC 

11. The Committee noted that the regional synthesis based on national report information could not 

be produced due to the few reports submitted ahead of the session. In acknowledging the difficulties 

faced by several countries in timely meeting their requirements, mainly because of the prevailing 

pandemic, the Committee urged them to promptly submit their reports so that they could be integrated 

in the SAC report and made available before the next session of the Commission. 

                                                           
1 For the research programmes on blue crabs and common dolphinfish, the GFCM Secretariat will contact CPCs 

in order to identify those potentially interested in participating in these programmes. 
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12. The Committee acknowledged the efforts and resources deployed by countries to compile the 

national report sections, noting however frequent redundancies with other GFCM data requirements, 

such as the Data Collection Reference Framework (DCRF), stock assessment forms or national reports 

to the CoC, more recent and enhanced tools now considered reliable sources of information. While 

acknowledging the importance of the national reports, the Committee recognized that data and 

information submission to the GFCM had evolved since their creation and that their structure might be 

obsolete in light of current needs. To address these shortcomings and reflect on the general scope of the 

national reports, the Committee tasked the SAC Bureau to lead consultations with CPCs, with the 

support of the GFCM Secretariat, aiming to submit to the Commission, at its next session, a proposal 

to adapt their use and maximize their contribution to the GFCM mandate. 

Data quality  

13. In acknowledging the progress made in harmonizing the collection of data across CPCs, 

including through the use of common methodologies and guidelines, as well as in applying quality 

indicators (timeliness, completeness, conformity, stability and consistency) to the data submitted by 

CPCs through the DCRF online platform, the Committee noted these were crucial steps towards 

consolidating the use of fisheries data for scientific advice. It was agreed to continue progressing in the 

harmonization of data collection and the application of quality indicators to all fisheries data transmitted 

through the online platform. 

14. The Committee encouraged CPCs to provide feedback to the GFCM Secretariat, also through 

technical consultations with national experts, where needed, on quality assessment results, including 

suggestions to improve the clarity of quality assessment summaries as well as their usefulness in 

assisting CPCs to address shortcomings in data collection and submission.  

Framework for the provision of advice 

15. The Committee praised the huge improvements made in the provision of advice in recent years, 

underlining the importance of maintaining focus on enhancing the quality of underlying data and 

establishing a streamlined process that would also promote transparency and reproducibility. The 

Committee endorsed the proposed TORs for the revision of the GFCM framework for the provision of 

advice (Appendix 14), and agreed to start from the compilation of assessment methods used in the 

context of the GFCM, making use of the proposed template. 

Functioning of the technical units and subregional committees in the context of the 
subregional approach 

16. The Committee unanimously acknowledged the key role of the SRCs in integrating and 

enhancing the advice provided by the SAC in support of fisheries management. It highlighted their 

contribution and that of the newly created subregional technical units (two already established in 

Málaga, Spain, and Beirut, Lebanon, for the western and eastern Mediterranean, and another two being 

established in Split, Croatia, and Tunis, Tunisia, for the Adriatic Sea and the central Mediterranean) in 

advancing the implementation of the subregional approach, namely by supporting countries in meeting 

national and GFCM sustainability objectives.  

17. The Committee stressed the importance of building upon achievements and further developing 

capacities at the national and subregional levels, so to assist the GFCM in moving faster towards 

achieving sustainable fisheries in the region. In this regard, the Committee endorsed updated TORs for 

the SRCs as well as for the GFCM programme/project on the provision of technical assistance in the 

Mediterranean (MedSea4Fish), as reproduced in Appendix 13. The TORs would be submitted to the 

Commission for review and consolidation, as appropriate, also in line with the principles of the GFCM 

2030 Strategy. 



4 

 

FORMULATION OF ADVICE ON MARINE LIVING RESOURCES AND FISHERIES 
MANAGEMENT 

Overview of the status of fisheries 

18. The Committee praised the comprehensive report provided by The State of Mediterranean and 

Black Sea Fisheries 2020 (SoMFi 2020) as well as the extensive scientific work done by experts within 

the working groups on stock assessment, which significantly increased the coverage and quality of stock 

assessments. Nevertheless, it underlined that most of the assessed priority stocks were still far from 

desired sustainability objectives and further efforts were required to ensure the provision of advice for 

all stocks of priority species, notably small pelagic species, across the Mediterranean. 

19. The Committee noted that the latest trends emerging from SoMFi 2020 provided important 

information for management advice. The latest data showed that fishing fleet numbers remained largely 

static over the preceding two years, with Turkey, Tunisia, Greece and Italy accounting for 60 percent 

of the vessels in the GFCM area of application, and SSF being the most sizable fleet segment group. 

Despite the fleet not growing since 2016, the Committee noted the 2–3 percent increase in overall 

landings, with sardine (Sardina pilchardus), European anchovy (Engraulis encrasicolus) and sardinella 

(Sardinella spp.), alone, accounting for over 40 percent of Mediterranean landings. Of the major fishing 

countries in the Mediterranean Sea (annual catch > 20 000 tonnes), Turkey showed the largest increase 

in landings (20.4 percent) since the previous edition of SoMFi, and Morocco showed the largest 

decrease (-10.6 percent). In addition, SoMFi 2020 had revealed that the percentage of overexploited 

stocks had decreased from 88 percent in 2012 to 75 percent in 2018, as had the average overexploitation 

ratio, from 2.9 to 2.4; conversely the percentage of stocks with high biomass had increased from 

23 percent to 46 percent.  

20. The Committee also acknowledged that, out of the 51 stocks for which a stock assessment had 

been validated in 2019, 11 were considered to be sustainably exploited – i.e. deep-water rose shrimp 

(Parapenaeus longirostris) in geographical subareas (GSAs) 9, 10 and 11; red mullet (Mullus barbatus) 

in GSAs 16, 20 and 22; common pandora (Pagellus erythrinus) in GSA 25; common cuttlefish (Sepia 

officinalis) in GSA 17; mantis shrimp (Squilla mantis) in GSA 17; European anchovy in GSAs 6, 9 and 

22; sardine in GSA 9 – one was ecologically unbalanced (i.e. sardine in GSA 7), one showed low 

biomass (i.e. European anchovy in GSA 7), four were uncertain (i.e. European hake (Merluccius 

merluccius) in GSAs 20, 22 and 26, and European anchovy in GSA 1), and 34 were considered to be 

outside safe biological limits. Out of the 74 stocks for which a stock assessment was validated in 2021, 

eight were considered to be sustainably exploited – i.e. Norway lobster (Nephrops norvegicus) in GSA 

9, red mullet in GSAs 15, 22 and 24; European anchovy in GSAs 7, 9 and 20, and sardine in GSA 9 – 

one was ecologically unbalanced (i.e. sardine in GSA 7), two were uncertain (i.e. European anchovy in 

GSAs 1 and 16) and 62 stocks were considered to be outside safe biological limits. In addition, the 

status of European eel remained critical. 

21. The Committee reviewed and endorsed the stock assessment results framework, a new 

framework for the organization of GFCM stock assessment results, which enabled to streamline and 

automate information flows from stock assessments to scientific advice, thus strengthening data quality 

and dissemination and promoting transparency. 

22. The Committee commended the important contribution of the benchmark process, including 

the involvement of external independent reviewers, towards improved quality and transparency of 

advice, recognizing the general need for stock assessments to be comparable from one year to another 

by ensuring stability in assumptions and methods. The Committee agreed that changes in methodology 

from one year to the next should be accompanied by a detailed justification, in the case of 

unbenchmarked assessments, and additional comparative analysis, including through an inter-

benchmark session, in the case of benchmarks. In the specific case of the benchmark for European hake 

in GSA 19, where the addition of one year of data in 2021 resulted in an unstable model compared to 

2019, and taking into account the analysis done, the Committee validated the proposed revised model 

as detailed in Appendix 12.  
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23. The Committee underlined the importance of first ensuring the assessment of all agreed priority 

species by subregion before establishing additional ones. It also noted the importance of addressing 

emerging priorities in the fisheries sector at country level, through technical and capacity-building 

activities organized in the context of the subregional approach. 

24. The Committee recognized that, despite an improved situation, European hake remained the 

most exploited priority species in the Mediterranean, with overexploitation ratios (Fcurrent/Funique) 

between 0.84 and 8.5, stressing that immediate management actions were required to allow for a 

recovery of the stocks, since current measures (such as minimum landing size, mesh size, etc.) were not 

producing tangible effects.  

25. Considering their multispecies nature, the Committee recommended that bottom trawl fisheries 

in general, and those targeting European hake in particular, be managed through a combination of 

spatio-temporal and selectivity measures, also accounting for subregional specificities. 

26. The Committee underlined the importance of implementing minimum conservation reference 

sizes for GFCM priority species, and recommended an immediate action to collate and analyse relevant 

data and information in this respect. 

27. The Committee stressed the need to provide clear and specific advice on alternative 

management measures and their potential biological, social and economic impacts, as well as on the 

effectiveness of existing ones. In this respect, it recommended implementing management strategy 

evaluation (MSE) for key fisheries in all subregions, and endorsed the related TORs (Appendix 14). 

The importance of the participatory approach and of involving fishers and stakeholders in the process 

was reiterated. 

28. Acknowledging the growing prevalence of NIS in the Mediterranean, and the different potential 

approaches to mitigate their expansion according to their commercial status, the Committee underlined 

the importance of addressing the management of NIS from a fisheries perspective, including through 

the commercialization of these species. The Committee agreed on the need to launch an in-depth 

reflection as well as a dedicated research programme to, inter alia, consolidate an observatoire with the 

aim to integrate all available information, foster engagement between relevant actors at the 

Mediterranean level, improve the understanding of the interactions of NIS with receiving ecosystems, 

as well as investigate effective management through fisheries management tools and/or nature-based 

solutions (e.g. protected areas). 

29. The Committee praised the efforts made, jointly with the CoC, to map the conservation and 

monitoring, control and surveillance (MCS) measures applied in GFCM fisheries restricted areas 

(FRAs), in response to Resolution GFCM/43/2019/1 on the mapping of measures applicable to fisheries 

restricted areas in the GFCM area of application, noting that their implementation was generally in line 

with the provisions in most FRAs. In this respect, the Committee underlined the importance of 

monitoring, control and surveillance and scientific monitoring, and recommended developing a toolbox 

of minimum management standards, applicable to all FRAs, so to enhance transparency and create a 

coherent network of FRAs. 

30. The Committee recognized that the Jabuka/Pomo Pit FRA should be regarded as a case of best 

practice, and that the FRA banning bottom trawling beyond 1 000 m depth provided an example of 

pioneer measure for the protection of large areas containing sensitive species and habitats. It noted the 

importance of adequate communication with stakeholders regarding spatial management measures in 

place within the GFCM and their objectives. 

Management of Adriatic Sea fisheries 

31. The Committee acknowledged the status of small pelagic stocks in the Adriatic Sea – which, 

despite the extensive measures taken, were both overexploited and in overexploitation (Fcurrent/FMSY 

ratio: 1.51 and 4.43 for anchovy and sardine, respectively; current spawning stock biomass was between 

Bpa and Blim for both species) – underlining the importance of finalizing the benchmark assessment for 

sardine  while taking due note of the uncertainties to be solved before doing so. Considering the 

imminent expiration of Recommendation GFCM/42/2018/8 on further emergency measures in 2019–
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2021 for small pelagic stocks in the Adriatic Sea (geographical subareas 17 and 18), the Committee 

endorsed the technical elements revising the management mechanism for the Adriatic small pelagic 

fishery proposing a transitional period with additional precautionary measures, followed by a long-term 

adaptive management plan based on yearly advice on the status of resources, with management 

measures that should continue taking into account the different pressures exerted by the different fleets 

(e.g. Slovenia) (Appendix 5). 

32. Recognizing the multispecies nature of this small pelagic fishery and its contribution to 

livelihoods at a basin level, and taking due note of the efforts already made towards assessing possible 

alternative management measures, including recent advances within the Scientific, Technical and 

Economic Committee for Fisheries of the European Commission (STECF), the Committee 

recommended efforts be continued towards evaluating the trade-offs of implementing different 

management measures with respect to all desired outcomes (biological, social and economic) and 

towards establishing a management mechanism capable of setting a level playing field in the long-term. 

33. The Committee noted with satisfaction that the status of Adriatic Sea priority demersal species 

showed some improvements (in terms of decrease in fishing mortality and/or increase in biomass) with 

respect to previous years, e.g. European hake and deep-water rose shrimp, but despite these positive 

signals, the fishing mortality levels for key stocks addressed by Recommendation GFCM/43/2019/5 on 

a multiannual management plan for sustainable demersal fisheries in the Adriatic Sea (geographical 

subareas 17 and 18) were between 12 to 66 percent higher than the levels expected to provide maximum 

sustainable yield (MSY) (see Table 1). In this setting, the Committee, endorsed the proposal to continue 

applying measures to ensure an adequate reduction of fishing mortality for all key species. In particular, 

in order to start operating an effort regime from 2022 with the objective of reaching MSY for all five 

key stocks by 2026, it recommended exploring the application of a linear reduction in effort over time, 

based on yearly advice on stock status. The Committee underlined the importance of carrying out MSE 

to assess the expected benefits and socio-economic impacts of the implementation of any such 

reduction.  

Table 1. Status of Adriatic demersal stocks subject to management plans and percentage reduction in 

fishing mortality required to reach fishing mortality at maximum sustainable yield based on advice 

stemming from the 2021 Working Group on Stock Assessment of Demersal Species (WGSAD) 

GSA Species Current levels Reference point 
Quantitative 

status 

Percentage reduction 

of F to reach Ftarget 

17–18 
European hake 

(Merluccius merluccius) 
Fc = 0.45 Fmsy = 0.167 F/Fref = 2.72 63 

17–18 
Red mullet 

(Mullus barbatus) 
Fc = 0.69 F0.1 = 0.34 F/Fref = 2.03 51 

17–18–

19 

Deepwater rose shrimp 

(Parapenaeus 

longirostris) 

Fc = 1.49 F0.1 = 0.50 F/Fref = 2.98 66 

17 
Common sole 

(Solea solea) 
Fc = 0.27 

Fmsy = F40%= 

0.237 
F/Fref = 1.15 12 

17–18 
Norway lobster* 

(Nephrops norvegicus) 
Fc = 0.71 Fmsy = 0.45 F/Fref = 1.5 37 

* Advice stemming from WGSAD 2019 

34. In line with the provisions of Recommendation GFCM/43/2019/5, the Committee reiterated the 

importance of establishing new FRAs in the Adriatic Sea and recommended developing a roadmap to 

this end, taking into account existing protection efforts and their effectiveness. 
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35. Acknowledging the potential coexistence of bamboo coral (Isidella elongata) assemblages with 

several commercial species, and noting the lack of detailed information on this relationship as well as 

to understand the impacts of fishing and the distribution of this species outside fishing grounds, the 

Committee endorsed the creation of a pilot project on the biology and ecology of bamboo coral. 

36. The Committee noted with satisfaction the positive effects of the Jabuka/Pomo Pit FRA, in light 

of the preliminary results of the scientific monitoring plan and thanks to the willingness of fishers to 

respect and maintain the closure. Noting that the Recommendation GFCM/41/2017/3 on the 

establishment of a fisheries restricted area in the Jabuka/Pomo Pit in the Adriatic Sea was to expire in 

2021, the Committee endorsed the proposal to establish a permanent closure in the Jabuka/Pomo Pit 

FRA, maintaining management measures for both small-pelagic and demersal fisheries, and advised to 

continue implementing the scientific monitoring plan. 

37. The Committee welcomed the work done to complement the FRA proposal in the Bari Canyon 

towards better estimating social and economic costs and expected benefits from its potential 

implementation. The Committee deemed the proposal technically sound and proposed that this area be 

considered for the establishment of a new FRA in the Adriatic Sea (Appendix 16). In this respect, the 

delegate of Italy informed the Committee that an internal evaluation of the proposal was being carried 

out. 

Management of western Mediterranean fisheries 

38. The Committee acknowledged the status of small pelagic stocks in the western Mediterranean, 

noting that of nine validated assessments, three stocks were sustainably exploited (European anchovy 

in GSA 7, sardine in GSA 7 and in GSA 9), one was uncertain (European anchovy in GSA 1) and all 

others were outside safe biological limits. It also acknowledged the status of demersal resources in this 

subregion, noting that out of 25 validated assessments in 2021, only one was sustainably exploited 

(Norway lobster in GSA 9) and all others were outside safe biological limits. 

39. Highlighting the importance of having clear and consolidated advice for all priority species, the 

Committee agreed that there was an urgent need to move ahead in implementing management measures 

for key pelagic and demersal fisheries in this subregion. To this end, clear technical elements from 

MSE, as well as pilot studies on selectivity and technical work in support of the establishment of spatial 

and temporal closures, including for the protection of juveniles and spawners, were required.  

40. Recognizing that common dolphinfish was a species of relevance for both the western and the 

central Mediterranean and that the proposed research programme was expected to advance in producing 

the necessary advice for a comprehensive management plan, the Committee endorsed the additional 

technical elements in support of improved management for this fishery (Appendix 5).  

41. The Committee acknowledged the advances made in the assessment of blackspot seabream 

(Pagellus bogaraveo) in the Alboran Sea, noting the worsening status of the stock (Fcurrent/FMSY ratio: 

1.88; SSBcurrent/Blim: 0.98), which had been benchmarked in 2020. In light of this, the Committee 

supported the continuation of technical work towards enhanced management, aimed at improving 

knowledge on the biology, socio-economic aspects and potential impacts of recreational fisheries, as 

well as progressing in the determination of spatial and temporal closures, including to protect spawners 

and juveniles, where required. Recognizing the importance of at least maintaining current measures, the 

Committee also endorsed updated technical elements (Appendix 5) guiding additional work towards 

the implementation of long-term management measures for this fishery.  
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42. The Committee welcomed the work done on the Ebro Delta margin FRA proposal (Appendix 

17) and considered that it was comprehensive, technically sound, and provided useful information to 

improve the spatial management of fisheries in the area. The delegate of Spain noted that the fleet 

operating in that area was exclusively Spanish, and that national management measures already existed 

to regulate their activity. In this context, she informed the Committee that Spain would analyse 

internally potential ways to address it at the national level.  

Management of central Mediterranean fisheries 

43. The Committee reviewed a proposal by Libya to divide the Libyan coast (GSA 21) into three 

marine subareas (i.e. GSA 21.1, GSA 21.2 and GSA 21.3), noting that it rested on sound technical 

foundations, considering the dynamics of the fleet, and included elements for an effective cooperative 

fishery management. The Committee recalled that the division of the GFCM area of application into 

GSAs and subregions was based on extensive consultations on a variety of aspects, including data 

collection, fishery activities and management related issues, and that any modification should be 

submitted to the annual session of the Commission for review and possible endorsement. To this end, 

the Committee suggested for Libya to draft a detailed document, with the support of the GFCM 

Secretariat, illustrating the justifications for the subdivision, in order to provide the Commission with a 

sound basis for decision-making.  

44. The Committee examined the status of small pelagic stocks in central Mediterranean, noting 

that only two validated stock assessments were available for this subregion, i.e. on European anchovy 

and sardine in GSA 16, both of them revealing uncertain status and providing precautionary advice to 

reduce fishing mortality. The Committee recommended that the assessment of these two species be 

further advanced according to the work plan outlined in Appendix 14.  

45. The Committee reviewed the status of demersal stocks in central Mediterranean, highlighting 

that, in 2021, nine stocks had validated assessments; of these only one (i.e. red mullet in GSA 15) was 

considered sustainably exploited. In particular, European hake and deep-water rose shrimp in GSAs 12–

16, both covered by Recommendation GFCM/42/2018/5 on a multiannual management plan for bottom 

trawl fisheries exploiting demersal stocks in the Strait of Sicily (geographical subareas 12 to 16), 

repealing Recommendations GFCM/39/2015/2 and GFCM/40/2016/4, were considered in 

overexploitation and overexploited, with levels of fishing mortality generally far from those expected 

to provide MSY (Table 2).  

Table 2. Status of Strait of Sicily demersal stocks subject to management plans and required percentage 

reduction in fishing mortality to reach fishing mortality at maximum sustainable yield, based on advice 

for demersal stocks in the Strait of Sicily stemming from the 2021 Working Group on Stock Assessment 

of Demersal Species  

GSA Species Current levels Reference point 
Quantitative 

status 

Percentage reduction 

of F to reach Ftarget 

12–16 
European hake 

(Merluccius merluccius) 
Fc = 0.5 Fmsy = 0.29 F/Fref = 1.72 42 

12–16 

Deep-water rose shrimp 

(Parapenaeus 

longirostris) 

Fc = 1.23 F0.1 = 0.50 F/Fref = 2.98 59 

46. In light of the worsening situation of European hake in the central Mediterranean, and 

considering the fact that Recommendation GFCM/42/2018/5 was due to end in 2021, the Committee 

recommended to extend the current management plan for another year, noting the importance of 

adopting a combination of additional measures acting in synergy, and to advance towards the 

implementation of a long-term multiannual management plan. In this respect, the Committee endorsed 

additional technical elements for the management of European hake in the central Mediterranean 

(Appendix 5), including potential measures, such as new FRAs protecting nursery areas in the southern 

Strait of Sicily, technical measures to protect juveniles, real time closures, establishment of an effort 
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regime and differentiated seasonal closures. The Committee also underlined the importance of 

continuing the assessment of alternative management scenarios to inform a future long-term 

management plan. 

47. Having regard to technical measures to protect juveniles, the Committee reviewed and endorsed 

a proposal of large-scale multiannual pilot study on the selectivity of bottom trawl fisheries exploiting 

demersal stocks in the Strait of Sicily (GSAs 12–16), in line with the requirements of Recommendation 

GFCM/42/2018/5, which involved the testing of two selectivity measures (90º turned mesh [T90] panel 

and selective grid) (Appendix 9). 

Management of eastern-central Mediterranean fisheries 

48. The Committee reviewed the assessments of the status of deep-water red shrimp stocks in the 

eastern and central Mediterranean, noting that only one assessment had been performed, i.e. for giant 

red shrimp (Aristaeomorpha foliacea) in GSAs 18 and 19, which was found to be outside safe biological 

limits (Fcurrent / Ftarget = 1.09; SSBcurrent / SSBtarget = 0.68). In this respect, the Committee underlined the 

need to assess the status of all relevant stocks in the area by the end of 2021, endorsing the stepwise 

approach outlined in the work plan provided in Appendix 14.  

49. Noting the high value of these deep-sea resources and their unknown status, the Committee 

emphasized the need to advance towards the adoption of a long-term management plan in the near 

future, while swiftly implementing existing measures and requirements (Recommendations 

GFCM/43/2019/6 on management measures for sustainable trawl fisheries targeting giant red shrimp 

and blue and red shrimp in the Strait of Sicily (geographical subareas 12, 13, 14, 15 and 16), 

GFCM/42/2018/3 on a multiannual management plan for sustainable trawl fisheries targeting giant red 

shrimp and blue and red shrimp in the Levant Sea (geographical subareas 24, 25, 26 and 27) and 

GFCM/42/2018/4 on a multiannual management plan for sustainable trawl fisheries targeting giant red 

shrimp and blue and red shrimp in the Ionian Sea (geographical subareas 19, 20 and 21)), and endorsed 

additional precautionary measures (technical elements provided in Appendix 5). The Committee 

recommended that an assessment of alternative management measures be performed to inform future 

management plans. 

50. Extensive work on identifying deep-water red shrimp fishing grounds in the eastern-central 

Mediterranean confirmed the long-distance nature of the fleets targeting these species, which prompted 

the Committee to support the finalization of the identification of fishing grounds based on all available 

data (as included in work plan in Appendix 14). The Committee also underlined the crucial need to 

identify the origin of catches, and endorsed the proposal to improve the monitoring of authorized vessels 

and establish a catch certification scheme, including in cooperation with other efforts to establish such 

schemes for other species in the GFCM area of application, through a dedicated working group. 

51. The Committee noted the important potential relationship between vulnerable marine 

ecosystems (VMEs) and deep-water red shrimp fishing grounds (e.g. in GSA 23) and recommended the 

implementation of existing GFCM protocols for the protection of VMEs, endorsing a roadmap to guide 

the work needed to analyse such overlap (Appendix 14). 

52. The Committee acknowledged the extensive work done in gathering information on all aspects 

of deep-water red shrimp fisheries and commended the experts from research institutes and 

administrations for creating a wide network and driving this process. Considering the need to continue 

working on these topics, the Committee proposed to consolidate such network by establishing and 

implementing a research programme on deep-water red shrimp in the eastern-central Mediterranean. 

Management of eastern Mediterranean fisheries 

53. The Committee underlined the significant increase in quality and coverage of advice provided 

on stock status in the eastern Mediterranean, emphasizing the crucial role of subregional cooperation 

and capacity building. The Committee reviewed the eight assessments of demersal species validated in 

2021, noting that, aside from red mullet in GSAs 22 and 24, which were found to be sustainably 

exploited, they were all considered to be outside safe biological limits. Similarly, the 2021 Working 
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Group on Stock Assessment of Small Pelagic Species (WGSASP) produced four validated assessments 

of small pelagic species, all providing precautionary advice and revealing stocks in overexploitation.  

54. The Committee praised the work done in the context of the benchmark assessment of round 

sardinella (Sardinella aurita) that, although not finalized, resulted in qualitative (precautionary) advice 

for two of the assessed sardinella stocks: GSA 24 was deemed to be in overexploitation with biomass 

within the target levels, while GSAs 26 and 27 (Palestine) together were considered to be overexploited 

and in overexploitation; no advice had been provided for GSA 27 (Lebanon) owing to unclear stock 

structure. The benchmark provided indications for future work to formulate quantitative advice for all 

stocks assessed. 

55. To advance on management issues related to round sardinella, the Committee endorsed the 

proposal to establish a pilot study towards the determination of the spawning season in Lebanon, as 

well as a programme addressing the management of round sardinella from an ecosystem perspective, 

including a qualitative appraisal of potential management measures aimed at informing a future 

management plan (TORs provided in Appendix 14). 

56. The Committee welcomed the proposal of FRA in the Palmahim Disturbance (GSA 27) off the 

coast of Israel, considering that it was technically sound and underlining the completeness of the 

background information, and endorsed its submission to the Commission for consideration (Appendix 

18). The delegate of Israel noted that part of their national fleet was operating in this area, and expressed 

some reserves regarding the complete ban on floating longlines for tuna, as well as on bottom trawlers 

in the easternmost portion of the buffer zone, underlining that further deliberations would take place at 

the national level before the next session of the Commission. 

Additional advice at the regional level, including on the interactions between fisheries 
and marine ecosystems and environment 

57. The Committee reviewed a proposal on minimal technical specifications for bottom-trawl nets, 

based on extensive selectivity studies and consolidated by the Working Group on Fishing Technology 

(WGFiT). This proposal suggested a minimum length of 2 m and mandatory 40 mm square mesh size 

for the codend, as well as a mesh size greater than 50 mm, for diamond-mesh, or greater than 40 mm, 

for square-mesh, for the rest of the net. The Committee recognized that increased gear selectivity was 

key to reducing fishing mortality, in particular juvenile fish, and unwanted catches (e.g. discards and 

vulnerable species), and thus contributed to improve the sustainability of fisheries. Nevertheless, the 

Committee considered that endorsing the proposed minimum technical specifications was premature, 

noting that the analysis could benefit from further inputs from stakeholders, such as fishers and fishing 

gear technologists, as well as from an evaluation of socio-economic implications, also in light of the 

large variability in the characteristics and operations within Mediterranean trawl fisheries. 

58. The Committee highlighted the need to keep advancing the work on VMEs, and endorsed the 

proposed data call scheme for VME-related data (Appendix 11) aimed at populating the GFCM 

database on sensitive benthic habitats and species, highlighting the importance of enriching the current 

dataset on a regular basis, including with data from MEDITS and GFCM surveys-at-sea, in particular 

for deep-sea areas, and inviting all relevant stakeholders to participate in this endeavour. 

59. Underlining the importance of protecting the nursery and spawning grounds of GFCM priority 

species with the highest overexploitation rates and the lowest biomass levels (e.g. European hake and 

red mullet), the Committee underlined the need to advance in the establishment of a network of essential 

fish habitats (EFH) in the Mediterranean Sea, recognizing that the implementation of spatial 

management measures should ensure a geographical balance across different ecoregions, subregions, 

countries and GSAs. 

60. The Committee welcomed with interest the ongoing international process to define and identify 

other effective area-based conservation measures (OECMs), noting its importance towards achieving 

international spatial biodiversity conservation targets, and praised initiatives aimed at improving the 

understanding of such process, particularly in relation to FRAs (e.g. the Jabuka/Pomo Pit FRA). The 

Committee expressed appreciation for the work done by the FAO Fisheries Division in producing and 

disseminating guidelines for the identification and implementation of OECMs, in line with the 
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Convention on Biological Diversity, and underlined its interest to participate in the testing of these 

guidelines, including by organizing, in collaboration with FAO and relevant partners, Mediterranean-

specific expert meetings (TORs in Appendix 14). 

61. Within the regional adaptation strategy to cope with the effects of climate change, the 

Committee praised the assessment of fisheries vulnerability carried out in the Mediterranean subregions 

together with the identification of potential management measures (Appendix 15). The Committee 

advised to continue working on this priority topic, focusing on tailoring measures to the subregion 

specificities and/or to given species or sensitive resources (e.g. red coral), as well as to study how to 

integrate specific measures addressing climate change into management plans. In addition, the 

Committee recommended to consolidate the existing network of climate change experts involved in this 

work, and to extend it to address other oceanographic issues of relevance to the SAC, with the aim to 

provide regular technical advice on these topics, including through the creation of a dedicated expert 

group, and to assist in advancing towards regional and/or national adaptation strategies to climate 

change.  

62. The Committee acknowledged the importance of continuing to address underwater noise 

pollution from human activities and its potential effects on fish resources and fisheries, building upon 

the study carried out by the GFCM and OceanCare to assess the impacts of noise generated by fishing 

vessels in the Jabuka/Pomo Pit FRA. In this regard, the Committee recommended to foster engagement 

and cooperation with other relevant international organizations so to ensure coherence in actions and 

initiatives.  

63. The Committee was informed by the delegate of the European Union (Member organization) 

of their ongoing work towards a series of proposals for GFCM decisions, planned to be submitted to 

the Commission at its next annual session. The proposals addressed, namely, the extension of certain 

provisions in management plans for key fisheries, in particular small pelagics in the Adriatic Sea, the 

establishment of new FRAs and the strengthening of existing ones, the conservation of vulnerable 

species and mitigation of fisheries impacts, as well as measures for recreational fisheries. 

Acknowledging the need to accelerate the adoption of measures towards reaching sustainability goals, 

the Committee welcomed these efforts, stressing the importance for these proposals to be supported by 

sound scientific advice, as provided by the SAC.  

WORK PLAN FOR 2021–2023 

Regional issues 

Stock assessment and strengthened advice 

 compile relevant information on priority species towards increasing the coverage of stock 

assessment for these species; 

 collate relevant information to support the identification of minimum conservation reference sizes 

for priority species; 

 liaise with experts at subregional level to prepare and implement a work plan for the finalization 

of proposed benchmark assessment of priority species (full list available in Appendix 12), taking into 

consideration the need for each subregion to address all priority species; 

 develop robust MSE frameworks that can be applied to a variety of fisheries and data availability 

situations, with a focus to address key fisheries by subregion according to the TORs in Appendix 14; 

 revise the framework for the provision of advice following the proposed TORs in Appendix 14; 

 continue supporting the implementation of harmonized scientific surveys-at-sea; 

 continue compiling socio-economic fisheries data, including on small-scale fisheries, and 

evaluate the required frequency of submission of such data to address advisory requests; 
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 conduct training activities to increase the capacity in the subregions to using new stock 

assessment models and/or quantitative assessments of management scenarios, including on the use of 

socio-economic models and across a number of assessment models (e.g. Integrated Analysis, SCAA, 

surplus production models); 

Data collection and quality indicators 

 continue working on the implementation of quality indicators to all the fisheries data transmitted 

through the DCRF online platform; 

 keep the DCRF manual up-to-date and conclude the release of data transmission tools on the 

DCRF online platform for those reporting requirements which have been harmonized with the DCRF 

and are not included in the platform yet; 

 carry out a technical consultation with national experts for an effective transmission of fisheries 

data to the GFCM via the DCRF online platform and for the consolidation of data quality assessment 

through the identification of priorities for streamlined summary outputs; 

Sustainable small-scale and recreational fisheries, including priority actions for the implementation of 

the of the Regional Plan of Action for Small-Scale Fisheries in the Mediterranean and the Black Sea 

 finalize the ongoing pilot studies on recreational fisheries data collection and provide technical 

assistance to additional countries interested in setting up recreational fisheries data collection; 

 compile available information on the list of species relevant to recreational fisheries, in line with 

the identified criteria; 

 compile, in collaboration with the CoC, available information on existing legal frameworks for 

recreational fisheries; 

 review the methodology used for the spatial analysis of SSF and recreational fisheries activities 

in GSA 17 and assess the feasibility of applying it in other areas of the region, including potentially 

in the context of the ongoing pilot studies on recreational fisheries data collection; 

 where relevant, collate information on species targeted by both the small-scale and recreational 

fisheries sectors; 

 continue supporting the implementation of the priority actions of the Regional Plan of Action for 

Small-Scale Fisheries in the Mediterranean and the Black Sea, including the SSF Forum capacity-

building programme and the testing of the matrix for the characterization of fisheries; 

Research programmes 

 continue the implementation of the research programme on European eel (Anguilla anguilla); 

 continue the implementation of the research programme on red coral (Corallium rubrum); 

 launch the research programme on blue crabs (Callinectes sapidus and Portunus segnis); 

 launch the research programme common dolphinfish (Coryphaena hyppurus); 

 establish and implement a research programme on NIS in the Mediterranean; 

 establish and implement a research programme on deep-water red shrimp (Aristeus antennatus 

and Aristaeomorpha foliacea) in the eastern-central Mediterranean; 

Interactions between fisheries and the marine environment and ecosystems  

Vulnerable marine ecosystems and essential fish habitats 

 compile a catalogue of protected/restricted areas as well as significant hotspots in the 

Mediterranean, in collaboration with relevant partners; 

 analyse elements towards developing a toolbox of minimum management standards applicable to 

all FRAs;  
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 explore the possibility for OECMs to be designated in the context of the GFCM, in particular in 

relation to FRAs, starting from a Mediterranean-specific expert meeting (TORs in Appendix 14); 

 implement a formal data call to stakeholders to obtain data to feed the GFCM database on 

sensitive benthic habitats, including from existing surveys at sea and other data monitoring 

programmes, and continue compiling information on VME indicators towards populating the 

database; 

 continue working towards the identification and proposal of priority EFH and/or areas hosting 

VMEs for which spatial and/or temporal measures could be implemented;  

 hold a meeting of the Working Group on Vulnerable Marine Ecosystems, including a session on 

essential fish habitats (WGVME-EFH) in 2022; 

Underwater noise 

 continue to address the impact of anthropogenic underwater noise on fish stocks and fishing catch 

rates, as well as associated socio-economic effects, in collaboration with relevant organizations and  

building upon the results of the first desk study on underwater noise and fisheries in the Jabuka/Pomo 

Pit area; 

Bycatch and fishing technology issues 

 keep on implementing, with relevant partners, the bycatch monitoring programme (both discards 

and incidental catch of vulnerable species) and related tests of mitigation measures; 

 implement the multiannual pilot study for selectivity of bottom trawl fisheries exploiting 

demersal stocks in the Strait of Sicily (GSAs 12 to 16);  

 prepare a regional repository of measures to share experiences on the mitigation of adverse 

impacts of fisheries on juvenile fish, discards and the incidental catch of vulnerable species (i.e. sea 

turtles, marine mammals, seabirds, sharks and rays); 

 establish a process to review and award best practices in the application of selectivity measures; 

 provide guidance on the standardized marking of fishing gear at the regional level, based on the 

FAO Voluntary Guidelines on the Marking of Fishing Gear and other related documents; 

 expand the testing of fishing gear tagging with electronic sensors, in the context of a pilot project, 

to other interested countries, relevant fisheries and applicable scenarios; 

 finalize and publish the catalogue on fishing gear in the Mediterranean and Black Sea region; 

 implement the GFCM pilot project on marine litter and explore expanding the project, in 

subsequent phases, to other relevant areas in the region; and 

Advances towards an adaptation strategy for climate change and non-indigenous species 

 continue the work towards technical advice on potential measures to mitigate the impact of 

climate change and NIS on fisheries. 

In addition to activities addressing all GFCM priority species and regional priorities, more specific 

subregional activities are summarized below: 

Subregional issues  

Adriatic Sea 

 perform an assessment of alternative management scenarios according to the general TORs 

proposed in Appendix 14, in particular in the context of the management of small pelagic species and 

the five key demersal species covered by Recommendation GFCM/43/2019/5, including due 

consideration to the participatory process; 
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 organize an expert meeting to analyse all data collected in the Adriatic Sea during the monitoring 

programmes in place, to investigate the interactions between vulnerable species and fisheries, with 

special reference to elasmobranchs; 

 launch a pilot project to improve gear selectivity in order to reduce the catch of juveniles and 

bycatch in the Adriatic Sea; 

 continue supporting the regular collection of socio-economic data, including the small-scale fleet 

segment, and support plans to address socio-economic needs, as well as the integration of 

socio-economic data in management discussions; 

 organize a side event of the SAC to share the positive experience of the Jabuka/Pomo pit FRA; 

 launch a pilot project to underpin the biology and ecology of bamboo coral in the Adriatic, 

including a quantification of the interaction between Isidella and bottom contact fisheries and the 

determination of their footprint, within the framework of the WGVME-EFH; 

 implement the roadmap and technical actions to advance towards replying to the request of 

Recommendation GFCM/43/2019/5 to establish additional FRAs in the northern and southern 

Adriatic, including: 

˗ investigate monitoring activities needed to identify possible FRA (fleet behaviors; 

impact on sea bottom; observers on board); 

˗ implement an ad hoc socio-economic survey covering the fleets operating in the zone; 

˗ design an ad hoc scientific survey for a better definition of VMEs to identify possible 

FRAs; 

˗ ensure that key components of a future proposal include VME, EFH, spatial fishing 

fleet dynamics and the socio-economic impacts, as provided by the national 

administrations; 

Western Mediterranean 

 continue to monitor blackspot seabream fisheries in Spain and in Morocco, including by: i) 

continuing the biological sampling in both countries; and ii) assessing the effectiveness of the 

measures in place, including their socio-economic impact; 

 perform an assessment of alternative management scenarios according to the general TORs in 

Appendix 14, in particular in the context of the management of small pelagic species, blackspot 

seabream and common dolphinfish;  

 continue providing support to the TRANSBORAN project for the analysis of stock boundaries of 

priority species in the subregion; 

Central Mediterranean 

 in the context of demersal fisheries in the central Mediterranean (European hake and deep-water 

rose shrimp): 

˗ compile a short document to summarize, overlay and compare all available information on 

potential nursery areas, including results of simulation studies, local ecological knowledge, 

and past and ongoing scientific surveys; 

˗ advise on additional potential FRAs to protect nursery grounds, including on the basis of 

results from surveys in the southern Strait of Sicily; 

˗ perform an assessment of alternative management scenarios (TORs in Appendix 14); 

˗ investigate the importance of the contribution of deep-water gillnet and longline fisheries 

targeting European hake to fishing mortality-at-age of the stock; 
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Eastern-central Mediterranean 

 in the context of deep-water red shrimp fisheries (Aristaeomorpha foliacea and Aristeus 

antennatus): 

˗ assess the status of deep-water red shrimp stocks in 2021 according to the work plan in 

Appendix 14; 

˗ finalize the work plan for the determination of fishing grounds using all data available; 

˗ provide the technical information for the adoption of additional management measures; 

˗ perform an assessment of alternative management scenarios according to the general TORs 

proposed in Appendix 14; 

˗ support the collection of information on all fleets operating in GSA 23; 

˗ implement the roadmap to guide the work needed to underpin the interaction between VMEs 

and the deep-water red shrimp fishery (Appendix 14); 

˗ finalize the technical paper “Synthesis on the biology, ecology and fisheries of deep-water 

red shrimps Aristaeomorpha foliacea and Aristeus antennatus in the central-eastern 

Mediterranean (GSAs 12–16, 18–27)” by the end of 2021; 

˗ launch a pilot project towards the establishment of a catch certification scheme in the 

eastern-central Mediterranean, including in cooperation with other efforts to establish such 

schemes for other species in the GFCM area of application; 

Eastern Mediterranean 

 in the context of round sardinella (Sardinella aurita): 

˗ continue the investigation of round sardinella stock boundaries; 

˗ finalize the benchmark assessment of round sardinella in GSAs 24, 26 and 27; 

˗ establish a pilot study on the spawning season of round sardinella in Lebanon; 

˗ organize a stakeholder consultation process (both at country and subregional levels) to 

identify and qualitatively appraise potential management measures and use the results to 

assess the biological, economic and social implications of implementing such measures in a 

data limited context according to the TORs in Appendix 14; and 

 in the context of a research programme on NIS, continue efforts towards the assessment of priority 

NIS in the subregion 

MEETINGS 

Meeting 

WGSAD 

WGSASP 

WGRF 

WGSSF 

WGFiT 

WGVME-EFH 

SRC-WM 

SRC-CM 
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Meeting 

SRC-EM 

SRC-AS 

Twenty-third session of the SAC  

Technical consultation on bycatch 

64. Not indicated in the table above are the benchmark sessions, all the meetings organized in the 

context of research programmes, joint projects and/or in relation to field activities. In addition, all 

benchmark sessions are preceded by a data preparation meeting. 

ANY OTHER MATTER 

65. The GFCM Executive Secretary referred to Articles 7 and 8 of the GFCM Rules of Procedures 

related to the election and functions of the Bureau and reminded that the current Bureau – composed of 

Mr Alaa El-Haweet (Egypt), as SAC Chairperson, Mr Eyup Mumtaz Tirasin (Turkey) and Mr 

Aleksandar Joksimovic (Montenegro), as first and second Vice-chairpersons, respectively – had been 

elected in 2018 for a two-year mandate. Considering the outstanding work carried out by the Bureau in 

accompanying a growing SAC, including under exceptional circumstances such as those linked to the 

COVID-19 pandemic, the Committee, in repeatedly praising the Bureau members, unanimously 

renewed the SAC Bureau and agreed to submit the proposal to the Commission for endorsement.  

66. The GFCM Executive Secretary informed the Committee that, owing to the uncertain evolution 

of the pandemic, FAO rules did not foresee resuming duty travel in the short term, and that GFCM 

meetings would probably continue to be held online in the next months.  
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12. List of proposed benchmark assessments  
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Appendix 4 

Status of Mediterranean stocks 

Table 1. Scientific advice on the status of demersal stocks assessed by the Working Group on stock assessment (WGSAD) of demersal 

species in 2021 

No GSA Species Method Current 

Levels 

Reference 

Points 

Quantitative 

Status 

Stock Status Scientific 

Advice 

WGSAD Comments 

1 1,5,6,7 Merluccius 

merluccius 

a4a Fc = 

1.59, Bc 

= 2076 

F0.1 = 0.39 F/Fref = 4.06 In overexploitation, 

with 

relatively 

intermediate 

biomass. 

 

Reduce 

fishing 

mortality 

Partial Fs 

and STF 

available 

Basis for advice. Updated 

assessment. Stock 

identification remains 

uncertain. Advice with this 

aggregation should be 

provided in the coming 

years until new results 

from stock identification 

projects are available 

2 1 Merluccius 

merluccius 

XSA Fc = 1.2, 

Bc = 274 

F0.1 = 0.2 F/Fref = 6 In overexploitation, 

with 

relatively low 

biomass. 

Reduce 

fishing 

mortality 

Complementary advice.  

Revision of previous 

assessment employing new 

biological parameters.  

3 1,3 Merluccius 

merluccius 

XSA Fc = 

1.28, Bc 

= 321 

F0.1 = 0.17 F/Fref = 7.5 In overexploitation, 

with 

relatively 

intermediate 

biomass 

Reduce 

fishing 

mortality 

Complementary advice. 

Basis for advice for GSA 

3.  

Updated assessment 

4 4 Merluccius 

merluccius 

VIT Fc = 0.97 F0.1 = 0.21 NA Possibly in 

overexploitation 

Reduce 

fishing 

mortality 

Precautionary advice.  

Updated assessment.  

5 5 Merluccius 

merluccius 

a4a Fc = 

1.02, Bc 

= 108 

F0.1 = 0.33 F/Fref = 3.09 In overexploitation, 

with 

relatively 

intermediate 

biomass 

Reduce 

fishing 

mortality; 

STF 

available 

Complementary advice.  

Updated assessment 

6 6 Merluccius 

merluccius 

a4a Fc = 1.2, 

Bc = 

1423 

F0.1 = 0.14 F/Fref = 8.57 In overexploitation, 

with 

relatively low 

biomass 

Reduce 

fishing 

mortality 

Complimentary advice. 

Revised assessment with 

data updates 
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No GSA Species Method Current 

Levels 

Reference 

Points 

Quantitative 

Status 

Stock Status Scientific 

Advice 

WGSAD Comments 

7 8,9,10, 

11.1,11.2 

Merluccius 

merluccius 

a4a Fc = 

0.57, Bc 

= 4509 

F0.1 = 0.16 F/Fref = 3.56 In overexploitation, 

with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

Partial Fs 

and STF 

available 

Benchmark update 

8 1 Parapenaeus 

longirostris 

a4a Fc = 

0.96, Bc 

= 165 

F0.1 = 0.7 F/Fref = 1.37 In overexploitation, 

with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

Revised assessment with 

data updates and a new age 

slicing approach 

9 3 Parapenaeus 

longirostris 

BioDyn and 

LCA/Yield 

per Recruit 

Fc = 1 , 

Bc = 385  

F0.1 = 

0.59 , B0.1 

= 458  

BMSY = 

416 

NA Possibly in 

overexploitation 

and overexploited 

Reduce 

fishing 

mortality 

New assessment.  

Precautionary advice 

10 4 Parapenaeus 

longirostris 

VIT Fc = 1.19 F0.1 = 0.7 NA Possibly in 

overexploitation 

Reduce 

fishing 

mortality 

New assessment.  

Precautionary advice 

11 5 Parapenaeus 

longirostris 

XSA Fc = 

1.85, Bc 

= 109 

F0.1 = 0.81 F/Fref = 2.28 In overexploitation, 

with 

relatively high 

biomass 

Reduce 

fishing 

mortality; 

STF 

available 

Updated assessment 

12 6 Parapenaeus 

longirostris 

XSA Fc = 

1.27, Bc 

= 251 

F0.1 = 0.79 F/Fref = 1.6 In overexploitation, 

with 

relatively high 

biomass 

Reduce F 

mortality 

Revised assessment with 

minor changes in model 

settings and indexes used  

13 9,10,11.1, 

11.2 

Parapenaeus 

longirostris 

a4a Fc = 

1.03, Bc 

= 2575 

F0.1 = 0.98 F/Fref = 1.05 In overexploitation, 

with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

STF 

available 

Updated assessment 

14 1,3 Pagellus bogaraveo Gadget Fc = 

0.49, Bc 

= 259 

Fmsy = 

0.26, Blim 

= 264 

F/Fref = 1.88, 

B/Blimit = 

0.98 

In overexploitation 

and the stock size 

is overexploited 

Reduce 

fishing 

mortality 

STF 

available 

Benchmark update 
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No GSA Species Method Current 

Levels 

Reference 

Points 

Quantitative 

Status 

Stock Status Scientific 

Advice 

WGSAD Comments 

15 1 Mullus barbatus a4a Fc = 

1.94, Bc 

= 160 

F0.1 = 0.3 F/Fref = 6.47 In overexploitation, 

with 

relatively low 

biomass 

Reduce 

fishing 

mortality 

Updated assesment. An 

STECF assessment 

provided similar results 

16 6 Mullus barbatus a4a Fc = 

1.37, Bc 

= 1070 

F0.1 = 0.3 F/Fref = 4.52 In overexploitation, 

with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

Updated assesment. An 

STECF assessment 

provided similar results 

17 7 Mullus barbatus a4a Fc = 

0.67, Bc 

= 340 

F0.1 = 0.42 F/Fref = 1.6 In overexploitation, 

with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

STF 

available 

Revised assessment wih 

changes in input data and 

model settings 

18 9 Mullus barbatus a4a Fc = 

0.85, Bc 

= 1409 

F0.1 = 0.51 F/Fref = 1.67 In overexploitation, 

with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

STF 

available 

Updated assessment 

19 10 Mullus barbatus a4a Fc = 

0.48, Bc 

= 661 

F0.1 = 0.4 F/Fref = 1.2 In overexploitation, 

with 

relatively 

intermediate 

biomass 

Reduce 

fishing 

mortality 

STF 

available 

Updated assessment 

20 5 Mullus surmuletus a4a Fc = 

0.34, Bc 

= 327 

F0.1 = 

0.136 

F/Fref = 2.5 In overexploitation, 

with 

relatively 

intermediate 

biomass 

Reduce 

fishing 

mortality; 

STF 

available 

Updated assessment. An 

STECF assessment 

indicated sustainable 

exploitation 

21 1 Aristeus antennatus a4a Fc = 

1.27, Bc 

= 212 

F0.1 = 0.56 F/Fref = 2.27 In overexploitation, 

with 

relatively 

intermediate 

biomass 

Reduce 

fishing 

mortality 

Updated assessment 

22 2 Aristeus antennatus XSA Fc = 

0.77, Bc 

= 184 

F0.1 = 0.46 F/Fref = 1.67 In overexploitation, 

with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

Updated assessment 
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No GSA Species Method Current 

Levels 

Reference 

Points 

Quantitative 

Status 

Stock Status Scientific 

Advice 

WGSAD Comments 

23 5 Aristeus antennatus a4a Fc = 121, 

Bc = 235 

F0.1 = 0.32 F/Fref = 3.75 In overexploitation, 

with 

relatively 

intermediate 

biomass 

Reduce 

fishing 

mortality; 

STF 

available 

New assessment 

24 6 Aristeus antennatus a4a Fc = 

2.47, Bc 

= 215 

F0.1 = 0.37 F/Fref = 6.67 In overexploitation, 

with 

relatively low 

biomass 

Reduce 

fishing 

mortality 

Updated assessment. An 

STECF assessment joining 

GSAs 6 and 7 provided 

similar results 

25 9,10,11.1,11.2 Aristeus antennatus a4a Fc = 

1.78, Bc 

= 232 

F0.1 = 0.33 F/Fref = 5.39 In overexploitation, 

with 

relatively low 

biomass 

Reduce 

fishing 

mortality 

STF 

available 

Updated assessment 

26 9,10,11.1,11.2 Aristaeomorpha 

foliacea 

a4a Fc = 

0.95, Bc 

= 596 

F0.1 = 0.46 F/Fref = 2.07 In overexploitation, 

with 

relatively 

intermediate 

biomass 

Reduce 

fishing 

mortality 

STF 

available 

Updated assessment 

27 6 Neprhops 

norvegicus 

a4a Fc = 

0.56, Bc 

= 400 

F0.1 = 0.15 F/Fref = 3.73 In overexploitation, 

with 

relatively low 

biomass 

Reduce 

fishing 

mortality 

Revised assessment  based 

on a different method 

(SCAA with a4a). An 

STECF assessment 

provided similar results 

28 9 Nephrops 

norvegicus 

a4a Fc = 

0.28, Bc 

= 1056 

F0.1 = 0.28 F/Fref = 0.98 Sustainably 

exploited, with 

relatively high 

biomass 

Not increase 

fishing 

mortality 

STF 

available 

Updated assessment 

29 20 Merluccius 

merluccius 

a4a Fc = 

0.37, Bc 

= 2643 

F0.1 = 

0.202 

F/Fref = 1.83 In overexpoitation, 

with relative high 

biomass 

Reduce 

fishing 

mortality. 

STF 

available 

Revised assessment from 

surplus production model 

to SCAA 
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No GSA Species Method Current 

Levels 

Reference 

Points 

Quantitative 

Status 

Stock Status Scientific 

Advice 

WGSAD Comments 

30 22 Merluccius 

merluccius 

a4a Fc = 

0.74, Bc 

= 6928 

F0.1 = 

0.135 

NA Possibly in 

overexploitation 

Reduce 

fishing 

mortality 

Precautionary advice. 

Revised assessment from 

surplus production model 

to SCAA 

31 12,13,14,15,16 Parapenaeus 

longirostris 

XSA Fc = 1.23 F0.1 = 0.84 F/Fref = 1.46 In overexploitation 

with relative low 

biomass 

Reduce 

fishing 

mortality 

Update assessment 

32 17,18,19 Parapenaeus 

longirostris 

a4a Fc = 

1.49, Bc 

= 3221 

F0.1 = 0.5 F/Fref = 2.98 In overexploitation, 

with relatively high 

biomass 

Reduce F 

mortality. 

STF 

available 

Revised assessment with 

new data from Albania 

33 17,18 Mullus barbatus a4a Fc = 

0.69, Bc 

= 7587 

F0.1 = 0.34 F/Fref = 2.03 In overexploitation, 

with relatively high 

biomass 

Reduce 

fishing 

mortality 

Revised assessment with 

changes in model settings 

and age slicing approach. 

34 20 Mullus barbatus a4a Fc = 

0.33, Bc 

= 899 

F0.1 = 0.28 F/Fref = 1.19 In overexploitation, 

with relatively high 

biomass 

Reduce 

fishing 

mortality. 

STF 

available 

Revised assessment from 

surplus production model 

to SCAA 

35 22 Mullus barbatus a4a Fc = 

0.15, Bc 

= 12379 

F0.1 = 0.5 F/Fref = 0.3 Sustainably 

exploited, with 

relative high 

biomass 

Not to 

increase 

fishing 

mortality 

Revised assessment from 

surplus production model 

to SCAA 

36 24 Mullus barbatus CMSY Fc = 

0.362 

Fmsy = 

0.378 

NA Possibly 

sustainable 

exploited 

Not to 

increase 

fishing 

mortality 

New assessment 

37 25 Mullus barbatus SAM Fc = 

0.36, Bc 

= 92 

F0.1 = 0.25 F/Fref = 1.44 In overexploitation, 

with relatively high 

biomass 

Reduce 

Fishing 

Mortality. 

STF 

available 

Revised assessment. 

Update from XSA to 

SCAA 



36 

 

No GSA Species Method Current 

Levels 

Reference 

Points 

Quantitative 

Status 

Stock Status Scientific 

Advice 

WGSAD Comments 

38 17 Sepia officinalis CMSY Fc = 0.2, 

Bc = 12 

Fmsy = 

0.252, 

Bmsy = 

24.341 

F/Fref = 0.81, 

B/Btarget = 

0.49 

Overexploited with 

low fishing 

mortality 

Reduce 

fishing 

mortality 

and/or 

implement 

recovery 

plan 

Revised assessment with a 

longer time series 

39 17 Squilla mantis SS3 Fc = 

0.33, Bc 

= 4833 

F40 = 0.36, 

B40 = 

6542.84 

F/Fref = 0.24, 

B/Btarget = 

0.74 

Overexploited with 

low fishing 

mortality 

Reduce 

fishing 

mortality 

and/or 

implement 

recovery 

plan 

Updated assessment with 

revised reference points 

40 18,19 Aristaeomorpha 

foliacea 

a4a Fc = 

1.09, Bc 

= 82 

F0.1 = 1 F/Fref = 1.09 In overexploitation 

with relative low 

biomass 

Reduce 

fishing 

mortality 

Revised assessment, 

changing method 

41 12,13,14,15,16 Merluccius 

merluccius 

ss3 Fc = 0.5, 

Bc = 

4744 

Fmsy = 

0.29, Bmsy 

= 7021 

F/Fref = 1.72, 

B/Btarget = 

0.68 

In overexploitation 

and overexploited 

Reduce 

fishing 

mortality 

Update of benchmark 

assessment 

42 19 Merluccius 

merluccius  

a4a Fc = 

0.21, Bc 

= 4389 

F0.1 = 0.25 F/Fref= 0.84 In sustainable 

exploitation with 

relatively high 

biomass 

Reduce F 

mortality. 

STF 

available 

Update of benchmark 

assessment - unstable 

model 

19 Merluccius 

merluccius  

a4a Fc = 

0.33, Bc 

= 1193 

F0.1 = 0.14 F/Ftarget = 

2.32 

In overexploitation 

with relatively high 

biomass 

Reduce F 

mortality. 

STF 

available 

Update of benchmark 

assessment - revised model  

43 17,18 Merluccius 

merluccius 

SS3 Fc = 

0.45, Bc 

= 3978 

Fmsy = 

0.167, Bpa 

= 2543, 

Blim = 

1858 

F/Fref = 2.72, 

B/Bthreshold = 

1.56, B/Blimit 

= 2.14 

Biomass above the 

reference point and 

in overexploitation 

Reduce 

fishing 

mortality 

Update of benchmark 

assessment 
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No GSA Species Method Current 

Levels 

Reference 

Points 

Quantitative 

Status 

Stock Status Scientific 

Advice 

WGSAD Comments 

44 12,13,14 Mullus barbatus XSA Fc = 

1.32, Bc 

= 2685 

F0.1 = 

0.466 

F/Fref = 2.84 In overexploitation 

with relative low 

biomass 

Reduce 

fishing 

mortality; 

STF 

available 

Updated assessment 

45 15 Mullus barbatus XSA Fc = 0.34 F0.1 = 

0.402 

F/Fref = 0.84 Sustainably 

exploited, with 

relative low 

biomass 

Not increase 

fishing 

mortality 

Update of benchmark 

assessment 

46 16 Mullus barbatus XSA Fc = 

0.47, Bc 

= 2338 

F0.1 = 0.42 F/Fref = 1.12 In overexploitation 

with relative 

intermediate 

biomass 

Reduce 

fishing 

mortality 

Update of benchmark 

assessment 

47 19 Mullus barbatus XSA Fc = 0.6, 

Bc = 576 

F0.1 = 0.4 F/Fref= 1.51 In overexploitation, 

with intermediate 

biomass 

Reduce 

fishing 

mortality 

Update of benchmark 

assessment 

48 26 Mullus surmuletus VIT Fc = 0.5 F0.1 = 

0.293 

F/Fref = 1.7 In overexploitation 

and overexploited 

Reduce 

Fishing 

Mortality 

Updated assessment 

supported by two 

additional methods; 

LBSPR and LIME. 

49 27 Lithognathus 

mormyrus 

VIT in 

addition to 

LBSPR and 

LIME 

Fc = 0.56 F0.1 = 0.27 F/Fref = 2.07 In overexploitation Reduce 

fishing 

mortality 

Updated assessment with 5 

years of data: 4 years for 

VIT and 5 years for LIME 

and LBSPR 

50 27 Pagellus erythrinus VIT in 

addition to 

LBSPR and 

LIME 

Fc = 0.57 F0.1 = 0.3 F/Fref = 1.9 In overexploitation Reduce 

fishing 

mortality 

Updated assessment with 5 

years of data: 4 years for 

VIT and 5 years for LIME 

and LBSPR 

51 27 Upeneus 

moluccensis 

VIT Fc = 

1.186 

F0.1 = 

0.688 

NA Possibly in 

overexploitation 

Reduce 

fishing 

mortality 

Updated assessment 

including also estimates 

from the LBSPR method 

52 17 Bolinus brandaris CMSY Fc = 

0.57, Bc 

= 3 

Fmsy = 

0.53, Bmsy 

= 2.55 

F/Fref = 1.08, 

B/Btarget = 

1.12 

Biomass above the 

reference point and 

in overexploitation 

Reduce 

fishing 

mortality 

New assessment. Stock 

trajectories point towards 

an overfishing direction 
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No GSA Species Method Current 

Levels 

Reference 

Points 

Quantitative 

Status 

Stock Status Scientific 

Advice 

WGSAD Comments 

53 17 Lophius budegassa CMSY Fc = 

0.31, Bc 

= 2 

Fmsy = 

0.22, Bmsy 

= 1.86 

NA Possibly in 

overexploitation 

Reduce 

fishing 

mortality 

New assessment with large 

uncertainties in catch data 

before2009 

54 17 Pecten jacobaeus SS3 Fc = 

0.71, Bc 

= 232 

Fmsy = 

0.248, 

Bmsy = 

2971 

F/Fref = 2.86, 

B/Btarget = 

0.08 

In overexploitation 

and depleted 

Close the 

fishery and 

implement a 

recovery 

plan 

New assessment 

55 18 Eledone cirrosa CMSY-

BSM 

Fc = 

0.56, Bc 

= 2 

Fmsy = 

0.442, 

Bmsy = 

1.95 

F/Fref = 1.26, 

B/Btarget = 

1.14 

Biomass above the 

reference point and 

in overexploitation 

Reduce 

fishing 

mortality 

New assessment 

56 17 Solea solea SS3 

ensemble 

Fc = 0.50 F0.1 = 0.49 F/Fref = 1.02 In low 

overexploitation 

with relatively low 

biomass 

Reduce 

fishing 

mortality 

Benchmark 

57 1,3 
Pagellus 

bogaraveo 
Gadget 

Fc = 

0.49,  

Bc = 

259 

Fmsy = 0.26, 

Blim = 264 

F/Fmsy = 1.88, 

B/Blimit = 0.98 

In 

overexploitation 

and the stock size 

is overexploited 

Reduce 

fishing 

mortality 

STF 

available 

Benchmark update 
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Table 2. Scientific advice on the status of demersal stocks assessed by the Working Group on stock assessment (WGSAD) in 2019 

No GSA Species Method 
Current 

Values 
Ref. Points 

Quantitative 

status 

Stock status 

(exploitation and 

biomass level) 

Scientific 

advice 
WGSAD comments 

1 1 
Parapenaeus 

longirostris 
A4a Fc = 0.7 F0.1 = 0.6 1.16 

In low 

overexploitation, with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

updated assessment 

2 1,3,4 
Parapenaeus 

longirostris 
VIT Fc = 0.99 F0.1 = 0.63 1.57 

In intermediate 

overexploitation 

Reduce 

fishing 

mortality 

Precautionary advice, generally in line to that 

produced for GSA 1. Adopted for GSAs 3 

and 4 

3 5 
Parapenaeus 

longirostris 
XSA Fc = 1.08 F0.1 = 0.81 1.33 

In overexploitation, 

with relatively high 

biomass 

Reduce 

fishing 

mortality 

updated assessment 

4 6 
Parapenaeus 

longirostris 
XSA Fc = 1.02 F0.1 = 0.75 1.36 

In intermediate 

overexploitation, with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

updated assessment 

5 9-11 
Parapenaeus 

longirostris 
A4a Fc = 0.88 F0.1 = 0.97 0.92 

Sustainable 

exploitation with 

relatively high 

biomass 

Not increase 

fishing 

mortality 

updated assessment 

6 12-16 
Parapenaeus 

longirostris 
XSA Fc = 1.27 F0.1 = 0.84 1.52 

In overexploitation, with 

relatively intermediate 

biomass 

Reduce fishing 

mortality 
updated assessment 

7 17-19 
Parapenaeus 

longirostris 
A4a Fc = 1.67 F0.1 = 0.5 3.34 

High overexploitation 

with relatively high 

biomass 

Reduce 

fishing 

mortality 

A precautionary advice was previously 

provided 

8 1 Mullus barbatus A4a Fc = 1.9 F0.1 = 0.3 6.33 

High overexploitation 

with relatively low 

biomass 

Reduce 

fishing 

mortality 

A presented STECF assessment showed 

lower overexploitation levels 

9 6 Mullus barbatus A4a Fc = 1.49 F0.1 = 0.31 4.68 

High overexploitation 

with relatively high 

biomass 

Reduce 

fishing 

mortality 

A presented STECF assessment gave similar 

results. For consistency reasons, results of the 

model having similar settings with the 

previous year are considered 
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No GSA Species Method 
Current 

Values 
Ref. Points 

Quantitative 

status 

Stock status 

(exploitation and 

biomass level) 

Scientific 

advice 
WGSAD comments 

10 7 Mullus barbatus A4a Fc = 0.82 F0.1 = 0.62 1.32 

In low 

overexploitation, with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

Different model was used in the previous 

year. Biomass increases in the last years in 

line with expert observations 

11 9 Mullus barbatus A4a Fc = 1.58 F0.1 = 0.58 2.72 

In high 

overexploitation, with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

Update of previous assessment 

12 10 Mullus barbatus A4a Fc = 0.48 F0.1 = 0.41 1.17 

In low 

overexploitation, with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

Update of previous assessment 

13 17-18 Mullus barbatus A4a Fc = 0.51 F0.1 = 0.46 1.11 

In low 

overexploitation, with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

Update of previous assessment 

14 12-14 Mullus barbatus XSA Fc = 1.02 F0.1 = 0.47 2.17 

In high 

overexploitation, with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

Update of benchmark assessment 

15 16 Mullus barbatus XSA Fc = 0.35 F0.1 = 0.45 0.76 

Sustainable 

exploitation with 

relatively high 

biomass 

Not increase 

fishing 

mortality 

Update of benchmark assessment 

16 19 Mullus barbatus XSA Fc = 0.5 F0.1 = 0.40 1.25 

In low 

overexploitation, with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

Update of benchmark assessment 

17 20 Mullus barbatus Spict    
Possibly  sustainable 

exploitation 

Not increase 

fishing 

mortality 

Updated assessment. Precautionary advice 

due to data uncertainties 

18 22 Mullus barbatus Spict    
Possibly  sustainable 

exploitation 

Not increase 

fishing 

mortality 

Updated assessment. Precautionary advice 

due to data and model fit uncertainties 
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No GSA Species Method 
Current 

Values 
Ref. Points 

Quantitative 

status 

Stock status 

(exploitation and 

biomass level) 

Scientific 

advice 
WGSAD comments 

19 25 Mullus barbatus XSA Fc = 0.37 F0.1 = 0.32 1.15 

In low 

overexploitation, with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

Update of previous assessment, SCAA 

methods will be explored in future 

assessments to improve consistency of the 

results 

20 1 Aristeus antennatus A4a Fc = 0.75 F0.1 = 0.53 1.41 

In intermediate 

overexploitation, with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

Update of previous assessment. Results 

comparable with those of an STECF 

assessment 

21 6 Aristeus antennatus A4a Fc = 2.35 F0.1 = 0.38 6.18 

In high 

overexploitation, with 

relatively low biomass 

Reduce 

fishing 

mortality 

Update of previous assessment 

22 9-11 Aristeus antennatus A4a Fc = 1.45 F0.1 = 0.39 3.72 

In high 

overexploitation, with 

relatively low biomass 

Reduce 

fishing 

mortality 

New assessment. In the past only GSA 9 was 

assessed 

23 18-19 
Aristaeomorpha 

foliacea 
XSA Fc = 1.1 F0.1 = 0.98 1.1 

In low 

overexploitation, with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

New assessment. A4a provided comparable 

results. Uncertainty around F in the recent 

years is higher than before 

24 9-11 
Aristaeomorpha 

foliacea 
A4a Fc = 1.37 F0.1 = 0.45 3.04 

In high 

overexploitation, with 

relatively low biomass 

Reduce 

fishing 

mortality 

updated assessment with different biological 

parameters 

25 6 
Nephrops 

norvegicus 
XSA Fc = 0.71 F0.1 = 0.14 5.07 

In high 

overexploitation, with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

New assessment. Exploitation rate is similar 

to those estimated from an STECF 

assessment 

26 9 
Nephrops 

norvegicus 
A4a Fc = 0.31 F0.1 = 0.20 1.55 

Intermediate 

overexploitation with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

New assessment 

27 17-18 
Nephrops 

norvegicus 
Spict 

Fc = 0.71, 

Bc=2171 

Fmsy = 0.45, 

Bmsy=4868 
1.58, 0.45 

In intermediate 

overexploitation with 

low biomass 

Reduce 

fishing 

mortality 

Updated assessment 
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No GSA Species Method 
Current 

Values 
Ref. Points 

Quantitative 

status 

Stock status 

(exploitation and 

biomass level) 

Scientific 

advice 
WGSAD comments 

28 17 Sepia officinalis CMSY Fc = 0.24 Fmsy = 0.27 0.87 

Sustainable 

exploitation with low 

biomass 

Not increase 

fishing 

mortality 

Update of previous assessment 

29 17 Solea solea SS3 Fc = 0.50 F0.1 = 0.49 1.02 

In low 

overexploitation with 

relatively low biomass 

Reduce 

fishing 

mortality 

Though F is close to MSY, biomass is low. 

Ageing issues were identified and they will 

be tackled in a future benchmark 

30 17 Squilla mantis SS3 Fc = 0.43 F0.1 = 0.37 1.16 

In low 

overexploitation, with 

relatively low biomass 

Reduce 

fishing 

mortality 

Alternative runs with production models 

provided comparable results. 

31 18 Squilla mantis CMSY    

possibly  sustainable 

exploitation with low 

biomass 

Not increase 

fishing 

mortality 

Precautionary advice. 

32 27 
Saurida 

undosquamis 
VIT Fc = 0.58 F0.1 = 0.31 1.87 

In high 

overexploitation 

Reduce 

fishing 

mortality 

Updated assessment. Three years data 

33 5 Mullus surmuletus A4a Fc = 0.31 F0.1 = 0.14 2.21 

In high 

overexploitation, with 

relatively high 

biomass 

Reduce 

fishing 

mortality 

An  XSA and an A4a  assessments showed 

similar results, while an STECF A4a 

assessment indicated sustainable exploitation 

34 27 
Lithognathus 

mormyrus 
VIT Fc = 0.47 F0.1 = 0.31 1.55 

In intermediate 

overexploitation 

Reduce 

fishing 

mortality 

Updated assessment. Four years data 

available but only three were used for the 

advice 

35 27 Pagellus erythrinus VIT    
Possibly in 

overexploitation 

Reduce 

fishing 

mortality 

Precautionary advice with four years of data 

but uncertainty due to large F fluctuations 

between years. Alternative approaches should 

be explored 

36 25 Pagellus erythrinus Spict Fc = 0.44 F0.1 = 0.55 0.81 
In sustainable 

exploitation 

Not increase 

fishing 

mortality 

New assessment 

37 27 
Upeneus 

moluccensis 
VIT Fc = 1.47 F0.1 = 0.52 2.82 

In high 

overexploitation 

Reduce 

fishing 

mortality 

Updated assessment. Three years data 
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No GSA Species Method 
Current 

Values 
Ref. Points 

Quantitative 

status 

Stock status 

(exploitation and 

biomass level) 

Scientific 

advice 
WGSAD comments 

38 17-18 
Merluccius 

merluccius 
SS3 Fc = 0.47 F0.1 = 0.17 

2.81, 2.12*, 

1.55** 

In high 

overexploitation, with 

biomass above 

reference point 

Reduce 

fishing 

mortality 

Benchmark update 

39 1,3 
Pagellus 

bogaraveo 

BioDyn, 

LCA, 

VIT, 

LBB 

  2.72, 0.19 
In high 

overexploitation 

Reduce 

fishing 

mortality 

Benchmark update. An average value is 

provided 

 
*B2019/Blim 

**B2019/Bpa 
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Table 3. Scientific advice emanating from the Working Group on stock assessment (WGSAD) benchmark session for the assessment of 

European hake in GSAs 1-7, 9-11, 12-16, 19, 20, 22 (2019) 

No GSA Species Method Fc Bc 

F 

Reference 

point 

B 

Reference 

point 

Stock status 

(quantitative) 

Stock status  

(qualitative) 
Scientific advice Benchmark conclusions 

Western Mediterranean 

1 
1, 5, 

6, 7 

Merluccius 

merluccius 
a4a 1.93 -- 0.35 -- F/F0.1 = 5.58  

In overexploitation 

and with relatively 

low biomass 

Reduce fishing 

mortality 

Partial F and STF 

available 

Basis for advice 

Stock identification remains uncertain. 

Advice with this aggregation should be 

provided in the next 2-3 years until results of 

stock identification projects are available 

2 1&3 
Merluccius 

merluccius 
XSA 1.2 -- 0.17 -- F/F0.1 = 7.02 

In overexploitation 

and with 

intermediate 

biomass 

Reduce fishing 

mortality 

STF available 

Complementary advice 

Stock identification remains uncertain. 

Update of previous years advice with new 

biological parameters 

3 5 
Merluccius 

merluccius 
a4a 1.40 -- 0.31 -- F/F0.1 = 4.5 

In overexploitation 

and with relatively 

low biomass 

Reduce fishing 

mortality 

 STF available 

Complementary advice 

Stock identification remains uncertain. 

Update of previous advice with new 

biological parameters and model formulation 

4 6 
Merluccius 

merluccius 
XSA/a4a -- -- -- -- -- -- -- 

No additional advice Problems with input 

data: low consistency in the catches and in 

the survey 

5 7 
Merluccius 

merluccius 
XSA/a4a -- -- -- -- -- -- -- 

No additional advice No agreeable model 

formulation is able to fit the data properly 
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No GSA Species Method Fc Bc 

F 

Reference 

point 

B 

Reference 

point 

Stock status 

(quantitative) 

Stock status  

(qualitative) 
Scientific advice Benchmark conclusions 

6 4 
Merluccius 

merluccius 
VIT 

 

 

0.97 

 

IC = 

0.14 

 

 

 

1305 

 

IC = 

345 

 

 

 0.21 

 

IC = 0.05 

 

 

7205  

 

IC = 1972 

 

 

F/F0.1 = 4.5 

 

B/B 0.1 = 0.18 

In overexploitation 

and overexploited 

Reduce fishing 

mortality 

 

Precautionary advice  

Stock identification remains uncertain. 

Range of F/Ftarget and B/Btarget based on 4 

separate years and all combined 

7 
8, 9, 

10, 11 

Merluccius 

merluccius 
a4a 0.67  0.16 -- F/F0.1 = 4.06 

In overexploitation 

and with relatively 

low biomass 

Reduce fishing 

mortality 

Partial F and STF 

available 

Benchmark agreed 

GSA 8 included for the first time – low 

contribution to catch and overall fishing 

mortality – Consistent. with previous advice 

Central Mediterranean 

8 12-16 
Merluccius 

merluccius 
SS3     

F/FMSY = 1.65 

B/BMSY = 0.75 

In overexploitation 

and overexploited 

Reduce fishing 

mortality 

Partial F and STF 

available 

Benchmark agreed 

Longer time series used, model changed 

from XSA to SS3. Overall perception on 

stock status in recent years similar to 

previous advice, new advice provides lower 

overexploitation index. Some concerns on 

the B/Bmsy levels were raised and this 

should be further investigated 

9 19 
Merluccius 

merluccius 
a4a 0.31  F0.1= 0.13  F/F0.1 =2.4 

In overexploitation 

and with relatively 

high biomass 

Reduce fishing 

mortality 

Partial F and STP 

available e 

Benchmark agreed 

New assessment 

10 20 
Merluccius 

merluccius 

SPiCT, 

Pseudo 

VPA 

-- -- -- -- -- Uncertain 
Do not increase 

fishing mortality 

Precautionary advice 

Models used did not provide a consistent 

perspective,  
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No GSA Species Method Fc Bc 

F 

Reference 

point 

B 

Reference 

point 

Stock status 

(quantitative) 

Stock status  

(qualitative) 
Scientific advice Benchmark conclusions 

Eastern Mediterranean 

11 22 
Merluccius 

merluccius 

SPiCT,  

Pseudo 

VPA 

 

 

 

 

 Uncertain 
Do not increase 

fishing mortality 

Precautionary advice 

Models used did not provide a consistent 

perspective  

12 23 
Merluccius 

merluccius 

SPiCT,  

Pseudo 

VPA 

 

 

 

 

 Uncertain 
Do not increase 

fishing mortality 

Precautionary advice 

Models used did not provide a consistent 

perspective  

The size composition of the catch show a 

relatively larger portion or large individuals 

in comparision with other areas 

13 26 
Merluccius 

merluccius 
VIT  

 

 

 F/F0.1 = 

[3.57- 4.54] 

B/B01= 

[0.25 - 0.29] 

In overexploitation 

and overexploited 

Reduce Fishing 

mortality 

Precautionary advice 

Range of F/Ftarget  

First time this stock is assessed 

 

Notes: This is the basis of advice for the state of European hake in GSAs 1, 5, 6, and 7. Complementary information for GSAs 5 and GSA 1 and 3 is provided as 

well.  

This assessment is the only basis for advice for GSA 3, while providing complementary information on GSA 1 
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Table 4. Scientific advice on the status of small pelagic stocks assessed by the Working Group on Stock Assessment of Small Pelagic 

Species (WGSASP) in 2021 

GSA Species 
Methodology 

used 

F/FMSY 

*(E) 

B/BMSY 

*B/Bpa 

**B/Blim 

Stock status 
Management 

advice 
WGSASP comments 

1 Anchovy SPiCT; 

trends* 

-- -- Uncertain Not to increase 

fishing mortality 

The runs performed with SPiCT model suggested that there is not 

enough contrast in the catch data to allow F to vary in the time 

series. The 2-stage biomass model also resulted to be not 

appropriate as the survey is not designed to capture the 

recruitment of this stock. The assessment was considered 

qualitative and the advice not to increase fishing mortality is 

given on a precautionary basis. 

1 Sardine a4a*, SpiCT,  -- -- In 

overexploitation 

Reduce fishing 

mortality 

The assessment was an update of the benchmark model. Different 

runs were performed, changing the Fbar range (0:3 instead of 1-

4), in order to include age 0, which is present in the catches. The 

decision of the group was to maintain the same Fbar range as in 

the benchmarked assessment.  

The assessment was considered validated providing qualitative 

advice. Based on the results, the stock is considered in 

overexploitation with very low SSB and recruitment in the final 

year. The advice is to reduce fishing mortality 

3 Sardine a4a* Ecur/E0.4=1.57 -- In 

overexploitation 

 

Reduce fishing 

mortality  

The assessment was an update of the benchmark model. Several 

a4a runs were performed, testing different k values for the f 

submodel. Most of them gave consistent results and no particular 

issues were raised. 

The assessment was considered validated providing 

quantitative advice. Based on the results, the stock is considered 

in overexploitation with relative low biomass. The advice is to 

reduce fishing mortality. 

4 Sardine LBSPR, VIT -- -- In 

overexploitation 

Reduce fishing 

mortality 

Data limited methodologies (VIT and LBSPR models) were 

applied separately for 3 periods in GSA4 (western Algeria). An 

analysis of bias related to the LFDs was performed, taking into 

account length data coming from different ports separately. The 

stock assessment was accepted as qualitative advice. The stock 

is in overexploitation and the advice is to reduce fishing 

mortality. 
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GSA Species 
Methodology 

used 

F/FMSY 

*(E) 

B/BMSY 

*B/Bpa 

**B/Blim 

Stock status 
Management 

advice 
WGSASP comments 

The stock assessment would benefit from an analysis of the data 

collection protocol whose improvement could also significantly 

improve the quality of the assessment outputs. 

9 Anchovy SPICT 0.52 1.21 Sustainably 

exploited 

Evaluate potential 

fishing 

opportunities 

The SPICT model was used for the assessment. The sensitivity 

regarding the impact of priors (logr) used was examined. 

Sensitivity analysis showed stable results and the run with 

logr=1.7 was chosen. This value reflects the recruitment pattern 

in the area that relies on river input, narrow continental shelf and 

specific water circulation. The assessment was considered 

validated with quantitative advice. The stock is sustainably 

exploited (F/Fmsy=0.52, B/Bmsy=1.21) and the advice is to 

evaluate potential fishing opportunities 

9 Sardine SPICT 0.34 1.25 Sustainably 

exploited 

Evaluate potential 

fishing 

opportunities 

The SPICT model was used for the assessment. The sensitivity 

regarding the impact of priors (logr) used was examined. All 

trials provided consistent perception of the stock. A run was 

carried out using quarterly data, but the results were noisy, due to 

the seasonality of this fishery in the area. The assessment was 

considered validated with quantitative advice. The stock is 

sustainably exploited (F/Fmsy=0.34, B/Bmsy=1.25) and the 

advice is to evaluate potential fishing opportunities. 

16 Anchovy SPICT, a4a, 

XSA 

-- -- Uncertain Not to increase 

the fishing 

mortality 

A SPICT model as well as an a4a and an XSA were run. The 

XSA model appears to be more driven by the survey. The a4a 

model provided uncertain results and most of the runs did not 

converge. The a4a model revealed a stock in overexploitation 

while the XSA and SPiCT models revealed a sustainably 

exploited stock. Owing to this uncertainty and to the fact that the 

survey did not reveal a dramatic situation, the assessment was 

validated with qualitative advice. The stock status is uncertain 

and the advice is to not increase the fishing mortality 

16 Sardine a4a*, XSA, 

SPiCT 

-- -- In 

overexploitation 

Reduce fishing 

mortality 

Two age structured models were run, a4a and XSA. The results 

of the two models gave the same message, but very different F 

ratios. The a4a model reflects the low biomass state and the 

shrinking of age range inferred by the acoustic survey. Also a 

SPiCT model was performed, giving an F ratio value in-between 

the other two runs. Due to this uncertainty in the estimates but in 

accordance with the acoustic survey signal and the trends 

estimated by the assessment, the stock assessment was validated 
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GSA Species 
Methodology 

used 

F/FMSY 

*(E) 

B/BMSY 

*B/Bpa 

**B/Blim 

Stock status 
Management 

advice 
WGSASP comments 

with qualitative advice. The stock is in overexploitation and the 

advice is to reduce fishing mortality. 

17-18 Anchovy FLSAM F/FMSY = 

1.51 

SSB/SSBlim 

= 1.05 

SSB/SSBpa 

= 0.80 

Overexploited and 

in 

overexploitation 

Reduce fishing 

mortality 

Assessment is considered benchmarked. the stock assessment 

was validated with quantitative advice. The stock is 

overexploited and in overexploitation and the advice is to 

reduce fishing mortality 

17-18 Sardine a4a*, FLSAM F/FMSY = 

4.43 

SSB/SSBlim 

=1.11  

SSB/SSBpa 

= 0.67 

Overexploited and 

in 

overexploitation 

Reduce fishing 

mortality 

a4a and SAM provided similar perspectives, but SAM did not 

converge, so a4a was used as the basis for advice. Uncertainties 

and low contrast in the catch at age matrix, which were believed 

to affect statistical catch at age model fitting, prevented the group 

from accepting this assessment as a benchmark. No short-term 

forecast were provided. The stock is overexploited and in 

overexploitation and the advice is to reduce fishing mortality. 

20 Anchovy SPiCT -- -- Sustainably 

exploited 

Not to increase 

the fishing 

mortality 

The assessment was carried out using a SPiCT model. Several 

runs were performed, testing different priors, and the assumption 

of an overexploitation of the stock in the past was taken. The 

message resulting from the converging runs agreed on a 

sustainable level of exploitation, but the uncertainty produced 

was high. For this reason, the assessment was considered 

validated providing qualitative advice. The stock is sustainably 

exploited.  

20 Sardine SPiCT 

 

-- -- In 

overexploitation 

 

Reduce fishing 

mortality 

The assessment was carried out using a SPiCT model. Several 

runs were performed, testing different priors. All of them 

indicated a situation of overexploitation, however the lack of 

information in the early part of the time series suggested to 

validate the assessment providing qualitative advice. The stock 

was deemed in overexploitation and the advice is to reduce 

fishing mortality. 

The suggestion for future work is to explore other kinds of 

models or try to identify some data for the past that can help 

setting the priors. 

22 Anchovy a4a*, SPICT, 

FLSAM 

-- -- In 

overexploitation 

Reduce fishing 

mortality 

A4a, FLSAM and SPiCT models were run. In all cases, the lack 

of continuous surveys in the recent period largely influences the 

assessment and cause uncertainties in the estimated parameters. 

The lack of catch at age data for a period of years in the a4a 

model amplifies the effect of the lack of surveys in the recent 
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GSA Species 
Methodology 

used 

F/FMSY 

*(E) 

B/BMSY 

*B/Bpa 

**B/Blim 

Stock status 
Management 

advice 
WGSASP comments 

period. All the models runs had fitting issues and gave unstable 

results, but the sign was always of high exploitation in the last 

year. Taking this into consideration, the group conveyed to 

validate the assessment with qualitative advice. The stock is in 

overexploitation and the advice is to reduce fishing mortality. 

22 Sardine a4a*, SPICT, 

FLSAM 

-- -- In 

overexploitation 

Reduce fishing 

mortality 

A4a, FLSAM and SPiCT models were run. The comparison 

between a4a and FLSAM results is consistent in terms of 

message given, but not in terms of values. 

In all the runs, the lack of continuous surveys in the recent period 

largely influences the assessment and cause uncertainties in the 

estimated parameters. The lack of catch at age data in a given 

period of years in the a4a model amplifies the effect of the lack 

of surveys. 

The assessment was considered qualitative. The stock is in 

overexploitation and the advice is to reduce fishing mortality. 
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Table 5. Advice on the status of the stocks analysed in the benchmark session for the assessment of European anchovy and sardine in 

GSA 6 and GSA 7 in 2021 

GSA Species 
Methodology 

used 

F/FMSY 

*(E) 

B/BMSY 

*B/Bpa 

**B/Blim 

Stock status 
Management 

advice 
WGSASP comments 

6 Anchovy SPICT, a4a -- -- In 

overexploitation 

Reduce 

fishing 

mortality 

SPiCT and a4a models were explored during the benchmark 

session but instability in the models prevented the assessment 

from being benchmarked. A full report on the assessments trialed 

will be available and the benchmark suggested to keep on 

working in the next year towards exploring new modeling 

approaches. Various sources of information provide contrasting 

messages (the two a4a models providing a consistent perception 

of overexploitation, the shrinking of age ranges in catches, the 

decrease in body condition and a general increase in acoustic 

estimates) prompted the WG to agree on validating the 

assessment as qualitative with a stock in overexploitation and 

the advice to reduce fishing mortality 

6 Sardine SPiCT, a4a* Ecurr/0.4 = 1.56 -- In 

overexploitation 

Reduce 

fishing 

mortality 

Assessments were attempted using a4a and SPiCT. The SPiCT 

model was able to meet most diagnostic criteria but three 

different priors were required to achieve convergence. The fact 

that good a4a models were available prompted the benchmark to 

focus on them. Following significant efforts in model selection, 

an a4a model using yearly ALKs, 4+ plus group, no breakpoint in 

the F model and a scalar natural mortality based on an average of 

several M estimators (M=0.7, derived according to the details 

given by the barefootecologist.com and described in the report) 

was benchmarked and used to provide quantitative advice. The 

mina issue identified by the benchmark was the need to improve 

the growth curve also taking into account larval growth. The 

assessment was considered benchmarked, validated and 

quantitative, in overexploitation and the advice to reduce 

fishing mortality. 

7 Anchovy a4a*; SPiCT Ecurr/0.4 = 0.61  Sustainably 

exploited 

Fishing 

mortality 

should not 

increase 

The assessment was considered benchmarked, validated and 

quantitative. The stock is judged sustainably exploited given 

the exploitation rate and in low biomass, given that the estimated 

biomass is below Bpa. The exploitation level is low and the 

current situation of the stock is supposed to be driven mainly by 

exogenous environmental factors. As the low fishing effort is 

mostly linked to the low commercial value of small and lean fish, 

management measures need to ensure that if size and condition 
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GSA Species 
Methodology 

used 

F/FMSY 

*(E) 

B/BMSY 

*B/Bpa 

**B/Blim 

Stock status 
Management 

advice 
WGSASP comments 

increase again the fishing activity would not increase too much to 

allow the stock for a recovery. 

 

7 Sardine Direct acoustic 

estimate & 2-

stage biomass 

model 

*HR=0.08 

(stdev=0.005) 

1.55 

(stdev=0.02) 

Ecologically 

unbalanced 

Very low fishing 

mortality.  

Fishing 

mortality 

should not be 

allowed to 

increase. 

This assessment is considered benchmarked. The situation is very 

similar to previous years: individual size is still low and the age 

composition unbalanced. A 2-stage biomass model plus the use 

of the 2019 acoustic biomass as a direct estimate to get as 

updated information on the stock as possible, confirmed the very 

low fishing mortality. Sensitivity analyses were performed on 

different values of k and the retrospectives were calculated. The 

2019 biomass and abundance estimate showed a slight increase 

due mainly to a good recruitment in the last year. Still, the age 

and size composition of the stock confirmed the domination of 

small and young fish as in previous years (mainly age 1). In 

summary, the stock is in a similar state to that of last years and 

this does not result from overexploitation as landings are 

negligible. Moreover, the benchmark accepted the re-evaluation 

of the use of Patterson E for assessing the status of the stock 

using the proposed approach based on resampling of SSB and 

harvest rate to produce the joint probability of SSB being above 

SSBpa and Harvest Rate below HRpa (p~0.8). 
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Table 6. Advice on the status of the stocks analysed in the benchmark session for the assessment of round sardinella in GSAs 24, 26 and 27 

GSA Species 
Methodology 

used 

F/FMSY 

*(E) 

B/BMSY 

*B/Bpa 

**B/Blim 

Stock status 
Management 

advice 
WG comments 

24 
Round 

sardinella 
LBSPR -- -- 

In overexploitation 

with biomass 
within target 

Reduce fishing 

mortality 

Round sardinella in Turkey were considered in overexploitation with biomass 
within target, based on all LBSPR scenario runs (Table 1) run on 2020 data. Owing 

to uncertainties and the need to perform more work (see below), the assessment was 

not considered benchmarked, but was validated to provide qualitative 

(precautionary) advice. Owing to the fact that the fleet targets sardinella in some 

areas (e.g. Merson bay) in others it is considered opportunistic, the group considered 

area/gear-based licences would be a good precautionary management measure. 

26 

+ 

27 (Palestine) 

Round 

sardinella 
LBSPR -- -- 

In overexploitation 

and overexploited 

Reduce fishing 

mortality 

Round sardinella in Egypt and Palestine were considered overexploited and in 
overexploitation based on all LBSPR scenario runs (Table 1) on 2019 data. Owing 

to uncertainties and the need to perform more work (see below), the assessment was 
not considered benchmarked, but was validated to provide qualitative 

(precautionary) advice. 

27 (Lebanon) 
Round 

sardinella 
-- -- -- -- -- 

No advice could be provided for Lebanon owing to the fact that stock structure was 

unclear: FISHBONE results do not manage to resolve the origin of Lebanese stocks. 
In addition, a lot of variability in growth parameter estimates emerged that required 

further in-depth analyses. Owing to the peculiar situation, the group stressed the 

importance of providing future management advice for Lebanon alone.  
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Table 7. Scientific advice on the status of small pelagic stocks assessed by the Working Group on Stock Assessment of Small Pelagic 

Species (WGSASP) in 2019 

GSA Species 
Methodology 

used 

F/FMSY 

*(E) 

B/BMSY 

*B/Bpa 

**B/Blim 

Stock status 
Management 

advice 
WGSASP comments 

1 Anchovy Precautionary 

based on 

trends 

-- -- Uncertain Not to increase 

fishing mortality 

Catches are highly variable and mainly based on recruitment. 

The population is small and often restricted to one bay. The 

acoustic survey exhibits catchability problems that did not 

allow its use as a biomass index for stock assessment. No stock 

assessment could be validated. Fish size increased and 

condition factor increased since last year. Nominal and 

standardized CPUE, while catches show a decreasing trend on 

the long term basis since 1973, an increase is observed since 

2009). Moreover, the age structure of the landings and the 

survey indicate a shrinkage of ages from age 0 to age 2. For the 

next year work plan the WG suggests to apply a 2-stage 

biomass model and re-evaluate the use of the survey as an age 

structure index. The WG suggests to adopt the assessment as 

precautionary and according to this  not increase fishing 

mortality.  

6 Anchovy SPiCT -- -- Sustainably 

exploited 

Evaluate potential 

fishing 

opportunities 

A SPiCT biomass model using a long timeseries of catches 

from 1945 and MEDIAS and ECOMED biomasses as tuning 

was run. Both surveys were used as a single index but with 

indicating their different timing. The assessment was validated 

(B/BMSY = 1.7 and F/FMSY = 0.7) providing qualitative 

advice. The model shows a sustainable exploitation, which is 

supported by the increase in catches and acoustic biomass in 

recent years. Although the situation is very optimistic, the WG 

considers that the confidence interval of the F is very high, the 

condition factor is still low, the fact that it is a mixed fishery 

with sardine which is overexploited and owing to the uncertain 

situation in the nearby GSA 7 the advice should be 

precautionary and fishing effort should not be increased. 

6 Sardine a4a 2.11 -- In 

overexploitation 

Decrease fishing 

mortality 

The a4a model was used for the assessment. The Von 

Bertalanffy curve was updated. The initial high residuals 

regarding the survey index were improved by modifying the 

CV of the survey index to take into account the low or 

inconsistent catchability of the survey for age group 0. In the 

future, there is a need to explore how to include variance per 

age group regarding the survey index that might improve 

survey index fit. The stock is in overexploitation (F/Fmsy= 
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GSA Species 
Methodology 

used 

F/FMSY 

*(E) 

B/BMSY 

*B/Bpa 

**B/Blim 

Stock status 
Management 

advice 
WGSASP comments 

2.11, Fcurr=2.64, SSBcurr= 14501 tonnes), and fishing 

mortality needs to be decreased. The assessment was 

considered validated and quantitative. 

7 Sardine Direct acoustic 

estimate & 

Indirect 

method (2-

stage biomass 

model) 

*HR=0.097 

(stdev=0.10) 

1.53 

(stdev=0.79) 

Ecologically 

unbalanced 

Very low 

fishing 

mortality.  

Fishing mortality 

should not be 

allowed to 

increase. 

The situation is very similar to previous years: the size is still 

low and the age composition unbalanced. A 2-stage biomass 

model plus the use of the 2019 acoustic biomass as a direct 

estimate to get as updated information on the stock as possible, 

confirming the very low fishing mortality. The 2019 biomass 

and abundance estimate showed a slight increase due mainly to 

a good recruitment in 2018 year. Still, the age and size 

composition of the stock confirmed the domination of small 

and young fish as in previous years (mainly age 1). In 

summary, the stock is in a similar state to that of last years and 

this does not result from overexploitation. Moreover, the WG 

has re-evaluated the use of Patterson E for assessing the status 

of the stock proposing an approach based on resampling of 

SSB and harvest rate to produce the joint probability of SSB 

being above SSBpa and Harvest Rate below HRpa (p~0.7). 

Management measures need to ensure that if size increases 

again the fishing activity would not increase too much to allow 

the stock for a recovery. 
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GSA Species 
Methodology 

used 

F/FMSY 

*(E) 

B/BMSY 

*B/Bpa 

**B/Blim 

Stock status 
Management 

advice 
WGSASP comments 

7 Anchovy Direct 

estimate from 

acoustics 

-- *0.79 

**1.59 

Low biomass Reduce fishing 

mortality. 

A direct assessment on the acoustic survey was applied. The 

demographic truncation in the age composition (between 80 

and 95% of age 1 in the last years) prevents from using age-

based model. Biomass slightly increased in 2019 in 

comparison to 2018, but it is still below the Bpa (B/Bpa = 

0.79). As in 2017, landings in 2018 were extremely low. The 

fishin g effort is both lower and more opportunistic than 

before. The stock is judged in low biomass, given that the 

estimated biomass is below Bpa. The exploitation level is low 

and the current situation of the stock is supposed to be driven 

mainly by exogenous environmental factors. The stock is 

ecologically unbalanced and management actions should 

ensure effort does not increase to ensure recovery of the stock. 

The WG noted that due to the lack/very low of exploitation, it 

could be a good opportunity to assess natural mortality for the 

stock. As foreseen by the framework for describing stock status 

and providing management advice in relation to reference 

points, the WG advised to reduce fishing mortality. However, 

it was widely acknowledged that, given the very low fishing 

activity in the area which is also reflected in the very low 

exploitation rate, in practice fishing effort should not be 

allowed to increase. 

9 Sardine SPiCT 0.14 1.42 Sustainably 

exploited 

Evaluate potential 

fishing 

opportunities 

The SPiCT model was used for the assessment. The sensitivity 

regarding the impact of priors (logr) used and the impact the 

two survey indices was examined. All trials provided 

consistent perception of the stock. Sensitivity results regarding 

the indices indicated that currently the MEDIAS survey could 

not yet be used on its own, given the short time series 

available. The assessment was considered validated with 

quantitative advice. The stock is sustainably exploited 

(F/Fmsy=0.14, B/Bmsy=1.42) and the advice is to evaluate 

potential fishing opportunities. For the next year work plan the 

WG suggested to explore further the possibility to use a 2 stage 

biomass model given the short age structure of this stock. 

Moreover, explore the possibility to improve SPiCT fit if 

applied in shorter time steps eg semester, quarter basis. 
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GSA Species 
Methodology 

used 

F/FMSY 

*(E) 

B/BMSY 

*B/Bpa 

**B/Blim 

Stock status 
Management 

advice 
WGSASP comments 

9 Anchovy SPiCT   Sustainably 

exploited 

Not increase 

fishing mortality 

The SPiCT model was used for the assessment. The sensitivity 

regarding the impact of priors (logr) used and the impact the 

two survey indices was examined. Sensitivity analysis showed 

that the model was more unstable compared to sardine. Certain 

trials did not manage to converge, uncertainty was high and the 

absolute values of the different were quite different even the 

signal was the same. The WG suggested to keep the model 

using both MEDITS and MEDIAS surveys and the use of prior 

(logr=1.2) for the provision of advice. SPiCT fit if applied in 

shorter time steps eg semester, quarter basis. The assessment 

was validated with precautionary advice due to the 

uncertainty associated to the output of the sensitivity analysis. 

The stock seems sustainably exploited. For the next year work 

plan the WG suggested to explore further the possibility to 

apply an age structure model for this stock. 

16 Sardine a4a*, XSA Fcur/FMSY=3.8 - In 

overexploitation 

Reduce fishing 

mortality 

Two age structured models were run, a4a and XSA. An 

updated vBG was used based on data from GSA16 resulting in 

an updated natural mortality estimate. The fit of the survey was 

problematic in all cases. Both models provided the same signal 

regarding the status of the stock. The stock was in 

overexploitation. The WG endorsed as validated assessment 

the a4a model and considered it as quantitative advice due to 

uncertainties in the terminal year estimates. Due to the short 

time series no Biomass reference point was estimated. 

16 Anchovy SPiCT, a4a, 

xsa 

    A SPiCT model as well as was a4a and an XSA were run. The 

two age-based models provided a contradictory signal in terms 

of the status of the stock. The SPiCT showed convergence but 

increased CIs and high sensitivity in terms of the use of priors. 

The stock was sustainably exploited. However, the WG 

suggested to keep the assessment as preliminary. For the 

future work plan it was suggested to re-evaluate the acoustic 

survey index to take into account possible population 

distribution/migration over the north part of Sicily, re-evaluate 

the time series of the catches regarding the possible inclusion 

of landings outside GSA16 in the current time-series. SPiCT 

might be improved if applied in shorter time steps eg semester, 

quarter basis. 



58 

 

GSA Species 
Methodology 

used 

F/FMSY 

*(E) 

B/BMSY 

*B/Bpa 

**B/Blim 

Stock status 
Management 

advice 
WGSASP comments 

22 Anchovy a4a*, SPiCT, 

SAM 

Fcur/Fmsy=0.475  -- Sustainably 

exploited 

Evaluate potential 

fishing 

opportunities 

This stock was assessed through two different statistical catch 

at age models (SAM and a4a). Due to logistics problems, there 

are gaps in the data (in terms of survey but also of catch at age) 

and assumptions had to be made to fill them for the SAM 

model. As a consequence, uncertainty is high as shown by 

confidence intervals in the plot and the retrospective. So, 

results should be taken with caution. In order to decrease this 

uncertainty, surveys have to be carried out every year. The 

SPiCT model was also applied but uncertainty and sensitivity 

to the assumed priors was high. SPiCT might be improved if 

applied in shorter time steps eg semester, quarter basis. 

Nonetheless all models gave a similar perspective of F/FMSY 

below 1 (0.544 for SAM and 0.475 for a4a) and confirmed the 

status obtained last year, increasing our confidence in the 

results. The a4a was selected as the validated assessment for 

quantitative advice as it allowed for gaps in the data. 

22 Sardine A4a, SPiCT, 

SAM 

Fcur/FMSY=1.12  -- In 

overexploitation 

Reduce fishing 

mortality 

This stock was assessed through two different statistical catch 

at age models, SAM and a4a. Due to logistics problems, there 

are gaps in the data (in terms of survey but also of catch at age) 

and assumptions had to be made to fill them for the SAM 

model. As a consequence, uncertainty is high as shown by 

confidence intervals in the plot and the retrospective. So, 

results should be taken with caution. In order to decrease this 

uncertainty, surveys have to be carried out every year. The 

SPiCT model was also applied but uncertainty and sensitivity 

to the assumed priors was high. SPiCT might be improved if 

applied in shorter time steps eg semester, quarter basis. 

Nonetheless both models gave a similar perspective of F/FMSY 

above 1 (1.79 for SAM and 1.03 for a4a) and confirmed the 

status obtained last year, increasing our confidence in the 

results. The a4a was selected as the validated assessment 

model for quantitative advice as it allowed for gaps in the 

data. 
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Table 8. Advice on the status of the stocks analysed in the benchmark session for the assessment of sardine in the Alboran Sea in 2019 

GSA Species 
Methodology 

used 

F/FMSY 

*(E) 

B/BMSY 

*B/Bpa 

**B/Blim 

Stock status 
Management 

advice 
WGSASP comments 

1 Sardine a4a*, SPiCT -- -- In 

overexploitation 

Reduce 

fishing 

mortality 

The stock was assessed using two approaches. SPiCT did not converge. 

Advice was provided based on the a4a model. Owing to problems related 

to the uncertainty of the acoustic survey, the assessment was considered 

validated providing qualitative advice. Based on the results, the stock is 

considered in overexploitation (Fcur= 1.1, SSB cur= 6520 tonnes) with 

very low SSB and recruitment in the final year. The precautionary advice 

is to reduce fishing mortality. Because of the uncertaintyin the acoustic 

survey, the model is heavily reliant on catches. Future work should 

concentrate on improving the survey and ensuring the quality of LFDs of 

catch. 

3 Sardine a4a*, SPiCT Ecur/E0.4=1.25  In 

overexploitation 

Reduce 

fishing 

mortality 

SPiCT (1983-2018) and A4a (2007-2018) were applied. The a4a model 

was found more reliable in terms of uncertainty and model fit. However, 

re-evaluation of the survey in GSA 3 might be needed as it provides very 

high biomass estimates. In the same direction some re-evaluation of the 

life history parameters might be needed. SPiCT showed high uncertainty 

and it runs over a longer time period. The WG considered the a4a 

assessment as validated for quantitative advice, showing the stock is in 

overexploitation (Ecur/E0.4= 1.25, Fcurr=0.63, SSBcurr= 18511 tonnes). 

Biomass reference points based on Bloss were not calculated because of 

the short time series of the data. 

4 Sardine LB-SPR, VIT, 

catch curves 

  Preliminary  Data poor methodologies were applied separately for 3 periods in GSA4 

(Alboran Sea) providing uncertain results. Length data were uncertain 

especially in the older periods sampled (2005-2008).  The LBSPR and 

VIT (both heavily reliant on life history parameters) gave a similar 

perception of the stock while the catch curves gave an opposite 

perception. The assessment was considered preliminary. Suggestions for 

future work include improvement of life history parameters and an 

improvement of length data through the adoption of the work plan 

implemented for Sardinella aurita in the eastern Mediterranean. Acoustic 

surveys should be used in the future assessments. 
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Appendix 5 

Technical elements for the management of key fisheries 

Appendix 5/A 

Updated technical elements for the management of fisheries of blackspot seabream in 
the Strait of Gibraltar 

1.1 Introduction 

First technical elements for the management of fisheries for blackspot seabream (Pagellus bogaraveo) 

in the Strait of Gibraltar were endorsed at the twentieth session of the Scientific Advisory Committee 

on Fisheries (SAC) (Morocco, June 2018) and updated on the following session (Egypt, June 2019). 

These elements served as the basis for the adoption of Recommendation GFCM/43/2019/2 on a 

management plan for the sustainable exploitation of blackspot seabream in the Alboran Sea 

(geographical subareas 1 to 3).  

The Recommendation requested countries to adopt transitional precautionary management measures in 

2020 and 2021 as well as fleet management measures. It also requested the SAC to provide improved 

advice on the fishery by 2021, as well as evaluate the effectiveness of the measures adopted so far, with 

the objective of facilitating the adoption of long-term management measures by the forty-fifth session 

of the General Fisheries Commission for the Mediterranean (GFCM). 

Some of the technical work requested, both at country level and within the framework of the SAC has 

been affected by the impact of the COVID-19 pandemics, with the twenty-second session of the SAC 

and the forty-fourth session of the Commission being postponed one year and expected to take place in 

June and November 2021, respectively.  

These updated technical elements provide a compilation of the advice prepared so far, as well as 

technical comments endorsed by the 22nd SAC in 2021 in reply to the requests from the GFCM.  

1.2 Status of advice in response to requests from the GFCM 

Characteristics of the fishing gear, inter alia, the 

characteristics of the fixed nets and the number, type and 

size of the hooks used in handlines and longlines 

Provided in updated technical elements 

(2019) 

Deployed fishing effort and catch of commercial fishing 

fleets as  well  as an estimate of recreational fisheries catch 

Provided in updated technical elements 

(2019) 

Conservation  and  management reference points with a 

view to ensuring a low risk of stock collapse as well as the 

sustainability of fisheries, in line with the MSY objective 

Estimated in a dedicated benchmark 

exercise (finalized online in 2020) 

Socio-economic effects of alternative management  

scenarios, including input/output and/or technical measures 

Pending 

Possible spatio-temporal closures aimed at ensuring the 

sustainability of the stock and of the fisheries exploiting it 

Pending 

Potential impacts of recreational fisheries on the 

conservation status of blackspot seabream 

Pending 

1.3 Updated technical elements from work carried out from 2019 to 2021 

Status of stock  

Since the last SRC-WM (France, April 2019), the stock underwent a benchmark process that finalized 

in May 2020 providing quantitative advice. The outcomes of different sessions are showed in Table 1 

and the trends of landings, effort and CPUE, as well as the assessed biomass and fishing mortality are 
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included in Figures 1 to 5. Furthermore, short term forecast indicates that an increase in biomass in 

2022 would only be achievable by imposing zero catches in 2021 (Tables 2 and 3). 

Table 1. Results of assessment of blackspot seabream in GSAs 1 and 3 

A
p

ri
l 

2
0

1
9

, 
S

èt
e 

Model Data series B/BMSY F/FMSY 

BioDyn 
Aggregated S+M catches 1983-2018 and 

Spain CPUE  corrected with 0 catch (1995-2018) 
0.14 - 

BioDyn 
Aggregated S+M catches 1983-2018 and 

Spain CPUE  corrected with 0 catch (1983-2018) 
0.14 - 

SPICT 
Aggregated S+M catches 1983-2018 and Spain 

CPUE all series corrected (VMS + corrected) 
0.22 1.81 

SPICT 
Aggregated S+M catches 1983-2018 and Spain 

CPUE corrected only 2000 - 2008 (+VMS) 
0.18 1.99 

LCA 
Aggregated S + M length frequency distributions 

(2015 - 2018) 
- 2.13 

D
ec

em
b

er
 2

0
1
9
, 

R
o
m

e 

BioDyn 
Aggregated S + M catches 2009-2018 CPUE 

Standardised Morocco only positive trips 
0.29 - 

BioDyn 
Aggregated S + M catches 2009-2018 CPUE 

Standardised Spain corrected with 0 catches 
0 - 

LCA 

Aggregated S + M length frequency distributions 

(2015 - 2018) 

With new Growth parameters 

- 2.13 

 VIT 
Aggregated S + M length frequency distributions 

(2015 - 2018)  With new Growth parameters 
- 3.3 

 LBB 
Aggregated S + M length frequency distributions 

(2015 - 2018) 
0.29 - 

 

Average  non statistical models 0,19 2,72 

GADGET Benchmark 2019 
B*/BMSY=0.3 

B*/Blim=0.99 
1.0 

 GADGET Updated benchmark 2021 
B*/BMSY=0.29 

B*/Blim=0.98 
1.88 

*Females biomass equivalent to SSB 
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Figure 1. Landings of blackspot seabream (19832019) in Spain and Morocco 

Figure 2. Effort (number of days) of blackspot seabream (19832019) in Spain and Morocco 

Effort (days) 

Landings (T) 
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Figure 3. CPUE of blackspot seabream (19832019) in Spain and Morocco 

Figure 4. Fishing mortality estimates from the GADGET assessment model related to its 

corresponding reference points 

Figure 5. Biomass (females) estimates from the GADGET assessment model related to its 

corresponding reference points 
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Table 2. Blackspot seabream target fishery of the Strait of Gibraltar (GSAs 1 and 3): assumptions made 

for the intermediate (2020) and forecast (2021) years 

 

Table 3. Blackspot seabream target fishery of the Strait of Gibraltar (GSAs 1 and 3): short-term 

forecast according to different harvest rates (and its corresponding Fs) scenarios 

Value  Sources

F2020 0.49 from assessment model 

Catches 2020  156 t  Estimated landings from F4-16 (2019)

R(2020-2021)  463148 Geom. mean (2010-2018 except 2014) 

SSB2020  243 t  from assessment model 

Rationale HR Fbar Rec. 2020 Fsq 2020 Catch 2019 Catch 2021 SSB 2020 SSB 2022 SSB_2020-2022(%) Catch_2019-2021(%) 

Zero catch 0.00 0.00 463148 0.49 137 0 243 289 18.93 -100.00

HRmsy 0.15 0.21 463148 0.49 137 96 243 217 -10.70 -29.93

Hrpa 0.20 0.28 463148 0.49 137 123 243 197 -18.93 -10.22

Hrlim 0.31 0.43 463148 0.49 137 177 243 158 -34.98 29.20

Status quo 0.35 0.49 463148 0.49 137 194 243 146 -39.92 41.61

0.02 0.03 463148 0.49 137 14 243 277 13.99 -89.78

0.04 0.05 463148 0.49 137 27 243 267 9.88 -80.29

0.06 0.08 463148 0.49 137 41 243 258 6.17 -70.07

0.08 0.11 463148 0.49 137 53 243 248 2.06 -61.31

0.10 0.14 463148 0.49 137 66 243 239 -1.65 -51.82

0.20 0.28 463148 0.49 137 123 243 197 -18.93 -10.22

0.30 0.42 463148 0.49 137 172 243 162 -33.33 25.55

0.40 0.56 463148 0.49 137 215 243 132 -45.68 56.93

0.50 0.70 463148 0.49 137 251 243 106 -56.38 83.21

0.60 0.82 463148 0.49 137 281 243 85 -65.02 105.11

0.70 0.96 463148 0.49 137 307 243 68 -72.02 124.09

0.80 1.09 463148 0.49 137 328 243 54 -77.78 139.42

0.90 1.21 463148 0.49 137 345 243 42 -82.72 151.82

1.00 1.33 463148 0.49 137 359 243 33 -86.42 162.04

D
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n
t 
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e

n
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s
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1.4 Management measures adopted 

 Measures/discussions 2018 Measures 20192020 SRC-WM 2021 

comments 

 
Management 

measures 

Morocco European Union-

Spain 

Morocco European 

Union-Spain 

Spatial 

restrictions 

No 

available 

information 

on exact 

areas to be 

protected. 

No available 

information on 

exact areas to be 

protected.  

The fishing 

grounds within 

the Strait of 

Gibraltar are 

reduced, difficult 

to impose spatial 

restriction. 

Juveniles are 

outside the Strait 

of Gibraltar and 

it could be 

important to 

establish some 

protection.  

--  Morocco and 

Spain are both 

working towards 

the determination 

of spatial 

measures. 

 

Areas of juvenile 

aggregations 

should be 

investigated.  

Temporal 

restrictions 

Waiting for 

results on 

biological 

cycles in 

the area. 

Previous 

temporal 

restriction (two 

months February 

and March – 

coincides with 

the spawning 

period) not active 

from 2016. 

Future 

management plan 

could agree on 

common 

temporal closure. 

-- -- Morocco and 

Spain are both 

working towards 

the determination 

of temporal 

measures. 

 

Gear 

restrictions 

Fishing 

gear used 

are not 

considered 

passive 

gear by 

Morocco.   

Already included 

in European 

Union regulation. 

The gear is 

linked to the boat 

and is therefore 

not considered a 

passive gear, no 

extra mark used.  

   

Minimum 

size 

Currently 

25 cm fork 

length.  

Any 

revision 

pending 

Currently 33 cm 

total length, 

coming from a 

STECF scientific 

assessment, 

related to sex 

Morocco 

implemented 

GFCM 

recommendation 

and adopted a 

MCRS of 30 cm 

 Different 

indicators for 

MCRS could be 

used. The current 

MCRS is 

compatible with 
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 Measures/discussions 2018 Measures 20192020 SRC-WM 2021 

comments 

 
Management 

measures 

Morocco European Union-

Spain 

Morocco European 

Union-Spain 

future 

results of 

the 

biological 

sampling.  

change, 

applicable both 

in the Atlantic 

and 

Mediterranean 

waters.  

As there are 

studies on high 

survival rate, live 

release of below 

size individuals 

should be 

considered as a 

possibility 

previous advices 

and with the size at 

first maturity 

(33 cm). 

Information on the 

size sexual 

inversion is also 

available and 

slightly larger 

(35 cm) 

Other 

   Orden 

APA/24/2021, 

de 19 de enero. 

It establishes 

requirements 

for vessel 

authorisations, 

designated 

ports, previous 

notification, 

catch records 

and landing 

declarations, 

VMS or 

geolocation 

systems for 

vessels >12m. 

Council 

Regulation 

(EU) 2021/90 

of 28 January 

2021: 

introduction of 

a catch and 

effort limit 

based on the 

average level 

authorised for 

longlines and 

handlines and 

exerted over 

the period 

2010–2015. 

Catch limits 

Morocco is 

working on 

determining a 

fishing quota for 

the future. 

Given the status of 

stock, SRC-WM 

suggested that a 

reduction in 

fishing capacity 

needs to be 

balanced with the 

status of the stock 

and the fishing 

opportunities 
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 Measures/discussions 2018 Measures 20192020 SRC-WM 2021 

comments 

 
Management 

measures 

Morocco European Union-

Spain 

Morocco European 

Union-Spain 

are adopted 

225 tonnes.  
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Appendix 5/B 

Updated technical elements for the management of small pelagic fisheries in the Adriatic 
Sea  

(GSAs 17 and 18) 

1.1 Background and status of stocks 

The management of small pelagics in the Adriatic Sea has a relatively long history in the GFCM. 

A first attempt for an adaptive management plan was made in 2013 with Recommendation GFCM/37/2013/1 

on a multiannual management plan for fisheries exploiting small pelagic stocks in geographical subarea 17 

(northern Adriatic Sea) and on transitional conservation measures for fisheries on small pelagic stocks in 

geographical subarea 18 (southern Adriatic Sea) and was not fully implemented due to a number of issues. 

It was instead followed by a series of recommendations progressively establishing emergency measures: 

Recommendations GFCM/39/2015/1 establishing further precautionary and emergency measures in 2016 for 

small pelagic stocks in the Adriatic Sea (geographical subareas 17 and 18), GFCM/40/2016/3 establishing 

further emergency measures in 2017 and 2018 for small pelagic stocks in the Adriatic Sea (geographical 

subareas 17 and 18) and GFCM/42/2018/8 on further emergency measures in 2019-2021 for small pelagic 

stocks in the Adriatic Sea (geographical subareas 17 and 18).  

Benchmark assessments were organised, starting from 2019, for both species. After numerous meetings and 

an in-depth appraisal of the input data, the assumptions made and the modelling approaches adopted, advice 

was formulated on the status of the stocks (Table 1). Both stocks were found to be overexploited and in 

overexploitation. For anchovy, a new birthdate, the standardization of age-readings, and new ALK resulted in 

a successful benchmark, with estimated reference points and the performance of short-term forecasts. For 

sardine, on the other hand, quantitative advice was provided but the benchmark was not finalised, with further 

work needed on improving the catch-at-age matrix, also considering the possibility of using additional 

information; this was due to the low number of years for which age readings were used in the assessment 

resulting in low variability of the catch-at-age matrix. 

The poor current status of anchovy and sardine stocks is indicative of the fact that the above-mentioned 

management efforts have, to date, failed to result in exploitation levels in line with MSY. 

Current emergency measures, as per Recommendation GFCM/42/2018/8, are to expire in 2021 and there is a 

need to decide on a new management mechanism.  

This document provides the technical advice endorsed by the twenty-second session of the SAC. 

1.1.1 Objective 

Ensure that exploitation levels of small pelagic stocks in the Adriatic Sea are reduced in order to achieve MSY 

and to ensure the stability, in socio-economic terms, of fishing fleets targeting small pelagics. 

1.2.2 Rationale 

In line with the GFCM principles, a mechanism is proposed that envisages a transitional period followed by a 

long-term adaptive management plan. This is to be complemented by an adequate monitoring, control and 

surveillance system, such as a permanent inspection scheme. 

1.2.3 Transitional period 

Time-span of the transitional period 

The transitional period should be as brief as possible and evolve into a long-term adaptive management plan 

when and if a set of conditions are met.  

Conditions to be met during the transitional period 

1. Finalize the sardine benchmark, including the estimation of reference points and the performance of 

short-term forecasts with the following required actions: 

 improve input data, including sum of products and age-readings; and  
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 address pending issues related to the acoustic survey, including on survey period and 

harmonisation of the interpretation of acoustic echograms.  

2. Ensure the capacity of the administrations and experts to implement this proposed management 

approach, including by adapting to a faster provision of advice by ensuring that the capability of all 

stakeholders, scientific experts and administrations is aligned to deliver the data in the shortest time 

possible in order to ensure the shortest lag between data collection and advice – at least year n-1 

3. Perform management strategy evaluation, in line with the requests made in Recommendation 

GFCM/42/2018/8, in particular: 

 The most suitable harvest control rule (HCR), including a fix FMSY and biomass escapement 

strategy that will allow the long-term adaptive management plan to reach the objectives 

and ensure stability, minimize negative socio-economic impacts, and maximize long-term 

sustainable yields/economic profitability. The possibility of having a mechanism 

envisioning some degree of flexibility related to the mixing in the fishery should be 

investigated towards minimising the risk of a choke effect of one species on the other. 

 The most suitable combination of management measures among a suit of potential ones 

that i) allow to reach the objectives; and ii) are adaptive. This will include testing of a TAC 

and quota-based management system. 

 The effects of the assumptions made for the intermediate year of short-term forecasts. 

4. Improve the quality of the reporting system, in particular towards a level playing field across Adriatic 

countries in terms of vessel monitoring system (VMS) and electronic logbook. 

Conditions 1 to 3 should be met as soon as possible by relying on the work of relevant GFCM expert groups 

(Working Group on the Assessment of Small Pelagic Species and the Working Group on the Assessment of 

Management Measures) as well as with the collaboration of other relevant groups when needed. The SAC 

should evaluate advances and provide advice to the Commission on the points above.  

Regarding Condition 4, it is understood that the GFCM Compliance Committee (CoC) will be the body 

mandated to oversee the need/assess of this point.  

In addition to the above, a consolidated control mechanism and permanent inspection scheme would be 

desirable and should be further discussed, including within the mandate of the CoC. 

Potential management measures to be applied in the transitional period 

Emphasis is placed on improving the condition of stocks while addressing social and economic sustainability. 

In this regard, a combination of previous emergency measures with additional measures as required to address 

the status of stocks is proposed. A list of potential management mechanisms already used in previous 

emergency measures (adjusted to the latest available scientific advice, which currently requires to further 

reduce catches on these stocks) could be applied, which include among others:  

 Catch limits 

 Spatio-temporal measures 

 Cap/reduction on fishing effort (number of days) 

 Cap/reduction on fleet capacity (GT and/or GRT, kW, number of vessels)  

1.2 Adaptive long-term management plan 

Base needs, targets and criteria 

 Perform yearly assessments of stock status [at least on the basis of year n-1] 

 Adopt the most appropriate HCR, according to the results obtained from MSE analysis and 

consultation with relevant stakeholders  
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Adaptive management measures 

Adopt the most suitable combination of adaptive management measures required to reach the objectives 

according to the advice emanating from the SAC, considering the possibility to transition to TAC and quota-

based management, based on yearly scientific advice, including in line with results obtained from MSE work.  

Assessment, advice and implementation of HCR loop 

Ensure that the formulation of advice on stock status, the application of the HCR and the implementation of 

management measures occur with the shortest possible time-lag. 

It is proposed that the assessment be based at least on year n-1 and short-term forecasts include, if possible, 

information on recent catches and a recruitment forecast, towards applying and implementing adaptive 

measures rules in year n at the latest, including all available information from year n-1 and year n. 

A permanent inspection and control system 

Based on the work carried out by the CoC, including any activities implemented in the transitional period, a 

permanent inspection and control system would be very important to support the adaptive management plan. 
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Table 1. Status of Adriatic Sea small pelagic priority species emerging from the 20192021 benchmark session of the GFCM Working Group on the Assessment 

of Small Pelagic Species (WGSASP) 

GSA Species Method Current levels Reference points Quantitative status Stock status Scientific advice WG comments 

17-18 
Engraulis 

encrasicolus 
SAM 

Fc = 1.22 

Bc = 17 089 t 

Fmsy = 0.81 

Blim = 16 200 t 

Bpa = 21 400 t 

F/FMSY = 1.51 

SSB/SSBlim = 0.80 

SSB/SSBpa = 1.05 

Overexploited and 

in 

overexploitation 

Reduce fishing 

mortality; STF 

provided 

Assessment is considered 

benchmarked 

17-18 
Sardina 

pilchardus 
a4a 

Fc = 2.1 

Bc = 198 600 t 

Fmsy = 0.47 

Blim = 178 200 t 

Bpa = 294 300 t 

F/FMSY = 4.43 

SSB/SSBlim = 0.67 

SSB/SSBpa = 1.11 

Overexploited and 

in 

overexploitation 

Reduce fishing 

mortality 

a4a and SAM provide similar 

perspectives, but SAM does not 

converge, so a4a is used as the basis 

for advice. Uncertainties and low 

contrast in the catch at age matrix, 

which are believed to affect 

statistical catch at age model fitting, 

prevent the group to accept this 

advice as a benchmark. No short-

term forecast is provided. 
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Appendix 5/C 

Additional technical elements for the management of select fisheries covered by 
GFCM decisions in the central mediterranean 

1.1 Scope 

In light of the information available and towards addressing the need to achieve long-term yields while 

ensuring sustainability of relevant fisheries, the 22nd SAC endorsed additional elements for the 

management of three key fisheries in the central Mediterranean, all covered by GFCM decisions: 

 Common dolphinfish (Coryphaena hippurus) in the Mediterranean 

 European hake (Merluccius merluccius) in the central Mediterranean 

1.2 Status of relevant stocks  

The status of the stocks of common dolphinfish and European hake is either in overexploitation or not 

known, as summarized in Table 1, with European hake suffering from levels of fishing mortality close 

to or greater than twice the reference point. 

1.3 Potential fisheries management measures 

Management measures already included in adopted decisions (underlined) and additional precautionary 

measures to be considered are listed below for each of the key fisheries considered in these technical 

elements.  

 Common dolphinfish in the Mediterranean 

 Management measures already included in adopted decisions 

o Establish a code of conduct prior to the start of the fishing season 

o Record of fishing activities with fish aggregating devices (FADs) 

o Register of fishing authorizations/lists of authorized vessels  

o Cap on fishing effort (number of vessels)  

o Fishing gear characteristics 

o Monitoring of the biological and environmental impacts of FADs 

o Measures related to FAD composition (biodegradable), maintenance, provisions 

for their loss and marking  

o It shall be prohibited for a CPC vessel to catch fish attracted by a FAD that has not 

been set by this CPC vessel 

 Additional precautionary measures to be considered 

o Output management (catch quotas) 

o Technical gear measures (e.g. minimum mesh size and twine width of the 

surrounding net) including additional FAD characteristics 

o Minimum landing size 

o Revision of the fishing season 

o Maximum number and depth of FAD deployment 
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 European hake in the central Mediterranean 

 Management measures already included in adopted decisions 

o Authorized landing ports 

o Catch and effort record 

o Essential fish habitat (EFH) protection through a GFCM fisheries restricted area 

(FRA) 

o Register of fishing authorizations/Lists of authorised vessels 

o Effort restrictions 

o International inspection plan 

o Logbook/VMS requirements 

o Minimum conservation reference size 

o Spatial/temporal restrictions to fisheries (other than GFCM FRAs) 

o Transhipment prohibition 

 Additional precautionary measures to be considered 

o Additional FRAs protecting nursery areas, in the southern Strait of Sicily (also 

based on the analysis of survey data) 

o Technical measures to protect juveniles (pending possible advice from the 

Working Group on Fishing Technology (WGFiT)) 

o Additional measures to protect juveniles such as real time closures 

o Establishment of an effort regime 

o Differentiated seasonal closures (by fishing-segment and area) to protect specific 

portions of the population (e.g. spawners in deep-water refugia in summer) 

1.4 Additional technical work 

In response to the needs of relevant recommendations for the three fisheries and in order to provide 

better support to the SAC towards the provision of advice, work should be done towards improving 

the quality of advice on the status of the stocks (e.g. through dedicated work plans as well as 

benchmark assessments when required), on the impacts of alternative management measures 

(according to a set of general terms of reference) and through the implementation of research 

programmes were more information is required (e.g. for common dolphinfish). 

Table 1. Status of European hake stocks in the central Mediterranean Sea  

GSA Species Method Current levels Reference points 
Quantitative 

status (2021) 
Stock status Scientific advice 

12–16 
Merluccius 

merluccius 
ss3 

Fc = 0.5 

Bc = 4744 

Fmsy = 0.29 

Bmsy = 7021 

F/Fref =1.72 

B/Bref = 0.68 

In overexploitation 

and overexploited 

Reduce fishing 

mortality 

19 
Merluccius 

merluccius  
a4a 

Fc = 0.33, 

Bc = 1193 
F0.1 = 0.14 F/Fref = 2.32 

In overexploitation 

with relatively high 

biomass 

Reduce F 

mortality. STF 

available 
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GSA Species Method Current levels Reference points 
Quantitative 

status (2021) 
Stock status Scientific advice 

20 
Merluccius 

merluccius 
a4a 

Fc = 0.37 

Bc = 2643 
F0.1 = 0.202 F/Fref = 1.83 

In overexploitation, 

with relatively high 

biomass 

Reduce fishing 

mortality. STF 

available 
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Appendix 5/D 

Additional technical elements for the management of deep-water red shrimp fisheries in the 
eastern-central mediterranean 

1.1 Scope 

In light of the information available and towards addressing the need to achieve long-term yields while 

ensuring the sustainability of relevant fisheries, the SAC proposes additional elements for the management of 

giant red shrimp (Aristaeomorpha foliacea) and blue and red shrimp (Aristeus antennatus) in the eastern-

central Mediterranean (Strait of Sicily, Ionian Sea and Levant Sea). 

1.2 Status of relevant stocks  

Aside from giant red shrimp (Aristaeomorpha foliacea) in GSA 19 which was found to be in overexploitation 

with relative low biomass, the status of deep-water red shrimp stocks in the eastern-central Mediterranean is 

not known. Indications provided by The State of Mediterranean and Black Sea Fisheries 2020 point towards 

a possible overexploitation of these stocks at a Mediterranean level. 

1.3 Potential fisheries management measures 

Management measures already included in adopted decisions (underlined) and additional precautionary 

measures to be considered are listed below for giant red shrimp (Aristaeomorpha foliacea) and blue and red 

shrimp (Aristeus antennatus) in the Strait of Sicily, the Ionian Sea and the Levant Sea. 

 Management measures already included in adopted decisions  

o Authorized vessels list 

o Authorized landing ports 

o Designation of spatio-temporal restrictions in national waters to protect EFH (non-

compulsory) 

o Catch and bycatch reporting obligation 

o Catch and effort record via logbook 

o Effort restrictions (cap at historical levels) 

o Transhipment prohibition  

o Maps of fishing grounds prepared using the VMS (Ionian and Levant Seas only) 

o Pilot inspection plan (Ionian and Levant Seas only) 

o Logbook/VMS requirements (Ionian and Levant Seas only) 

 Additional precautionary measures to be considered 

o Report catches by geographical subarea (GSA) of origin 

o Freeze fishing effort/capacity 

o Minimum mesh size and twine material for the trawl cod-end  

o Technical gear measures that minimize the possibility of catching individuals smaller than 

the minimum landing size and that mitigate accidental catch of vulnerable species  

o Spatial protection of nursery grounds for giant red shrimp 

o Establishment of a fishing season
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Appendix 6 

Methodologies for the monitoring of red coral populations and fishing activities as 
emanating from the research programme on red coral 

Guidelines for the collection of red coral data  
by onboard scientific observers (OSOs) 

(v.2 March 2021) 

Prepared by Alessandro Cau et al. 

Introduction 

Mediterranean red coral (Corallium rubrum, Linnaeus, 1758, Octocorallia, Anthozoa, Cnidaria) is a slow 

growing, long-living and habitat-structuring gorgonian, endemic to the Mediterranean Sea and neighbouring 

Atlantic rocky bottoms. It is a sciaphilous species dwelling at depths ranging from a minimum of 5 m to a 

maximum of about 1 000 m, although more commonly found between 30 m and 200 m (Rossi et al., 2008; 

Knittweis et al., 2016).  

Because of its red calcium carbonate skeleton, C. rubrum is the precious coral par excellence, and has been 

used as jewellery, currency, and to craft religious talismans as early as 30 000 years ago, thus becoming one 

of the most valuable but also vulnerable resources in the Mediterranean Sea (Tsounis et al., 2013). 

While a regional adaptive management plan for red coral was established in 2019 (Recommendation 

GFCM/43/2019/4 on a management plan for the sustainable exploitation of red coral in the Mediterranean 

Sea), a recent dedicated workshop (GFCM WKREDCORAL 2019) urged the effective implementation of 

current measures at the national level to manage red coral fisheries (GFCM, 2019a).  

In the broad spectrum of tools available to monitor fishing effort worldwide, the use of onboard scientific 

observers (OSOs) has been recently been proposed and recommended at different round tables, also for red 

coral fisheries (FAO, 2019; GFCM/43/2019/4).  

Usually, observers at sea are trained marine biologists officially working onboard commercial fisheries 

worldwide to collect data on catch, discards, fishing effort and impacts on vulnerable species (FAO, 2019a; 

2019b). They represent the link between fishers and scientists, thereby promoting communication and bridging 

existing gaps between science and policy. 

The importance of using OSOs is widely documented in literature across different types of fisheries (Mangi et 

al., 2015; Gilman et al., 2017). A recent pilot experience by Carugati et al. (2020), where OSOs have been 

employed to monitor the red coral harvesting, provided evidence of the useful support that OSOs could provide 

for red coral fishery management. For example, accurate measurements on the branch diameter of the harvested 

colonies can be collected by OSOs with accuracy, ultimately providing valuable insights on the status of the 

colonies.  

The present guidelines aim to describe the activities to be performed onboard by OSOs involved in red coral 

fishery, according to the experience provided by the abovementioned pilot study (Carugati et al., 2020).  

The onboard scientific observers are marine biologists that, before undertaking activities onboard, are trained 

on data collection methods and procedures, specifically adapted to the target fishery and species’ peculiarities. 

In this context, to standardise data acquisition as much as possible, OSOs need extensive training in measuring 

red coral colonies and logging data.  

Under the framework of the GFCM Research Programme on Red Coral in the Mediterranean Sea (RRP), this 

document aims to describe the methodology that OSOs should follow when collecting data on red coral 

harvested by divers operating on exploitable red coral banks. This is needed to ensure data collection 

standardisation and ultimately, a reliable data comparison among countries.  
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Below is an overview of the actions included in the RRP, expected to be performed in two different phases: 

PHASE 1 Action 1 Fishery dependent / fishery independent data  

  Action 2 
Pilot phase for traceability, certification and monitoring control and 

surveillance systems 

PHASE 2 

Action 3 
Ex-situ laboratory analyses based on the collection of samples of live red 

coral colonies 

Action 4 Stock assessment and recovery dynamics 

Action 5 Socioeconomic analysis of red coral fisheries 

Data collection by mean of OSOs is foreseen under the umbrella of the RRP action 1, sub-action A1.2 (i.e. 

fishery dependent data). 

Operations to be performed by onboard scientific observers 

The work to be conducted onboard by OSOs embraces the acquisition of the following information and 

activities:  

1. Georeferenced data 

2. Biological data 

3. Weight of the colonies: total weight, undersized colonies weight, dead colonies weight 

4. Number of colonies: total number of undersized colonies, number of dead colonies 

5. Sample collection for further analyses  

The combination of this information will allow both mapping the distribution of exploited banks of red coral 

throughout the GFCM area of application and obtaining useful information on the fishing yield and 

conservation status of exploited banks. 

The tools (hereafter T1, T2, etc.) to be used by OSOs when onboard are listed in Annex 1 to the present 

document. The form to be compiled by the OSO is presented in Annex 2 to the present document. 

N.B. The information above is intended to be collected separately at each dive. For example, if the monitored 

vessel hosts two divers, two red coral catches have to be recorded and measured separately, using two different 

Annex 2 forms. If it is not possible to proceed with onboard measurements, it is crucial for data collection to 

keep the catches separated from each dive until the observer take measurements. 

1. Georeferenced data (Sections A-E, Annex 2) 

Data to record OSO activity as well as fisher’s ID and vessel details must be reported in Section A, B, C and 

D (Annex 2). 

For each harvesting dive where red coral is collected, the observers will record a series of information 

(Section E, Annex 2), such as the date (E1), landing port (E2), name of the bank (E3), GFCM statistical grid 

code (E4), geographical coordinates (if possible) (E5) and minimum and maximum depth of the dive for 

harvesting activities (E6). If possible, OSOs should record the coordinates (latitude and longitude) where the 

boat is halted and the fisher is ready for the dive, using the onboard instruments or a portable geographical 

positioning system (GPS) device (T2; Annex 1). If samples for genetics analysis are collected by the OSO 

from a given catch, the exact coordinates of the dive must be recorded.  

Maximum depth of dive will be recorded using the dive log of the scuba diver or, alternatively, using the 

morpho-bathymetric maps of the area.  

2. Biological data (Section H, Annex 2) 

OSOs shall measure the biological parameters listed below for all harvested colonies. These measures will 

provide important data to get valuable insights on the conservation status of the harvested population. These 

parameters have to be reported in Section H of Annex 2.  
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Nonetheless, the first step in this assessment process is the correct identification of colonies. Colonies will be 

placed over a laminated graph paper sheet (T5, Annex 1) labelled with unique code known as a colony ID 

(section H1, Annex 2), and photographed (Figure 1). In case a graph paper sheet is not available, a ruler 

providing a reference scale has to be placed in close proximity of the photographed colonies.  

The colony ID should be structured as an alphanumeric code that must include information such as the date, 

location and number of colonies, to facilitate backtracking of colonies. A modified example from Carugati et 

al. (2020) is to design the code as follows:  

Date (DD/MM/YY) + country/region identification + code number of the dive + boat name or diver 

identification (fishing license) + the number of the colony 

270720-RAS-IT-01-AO-001 

27 July 2020 – Regione Autonoma della Sardegna, Italy – number of the dive – boat name or diver 

identification (fishing license) – colony number 

It is very helpful to add in the notes of Section H, Annex 2 the code(s) of the photo(s) in which the colonies’ 

maximum height was measured, so that colonies can be easily found for possible cross-checking or for further 

analyses in the lab. 

N.B. A proper labelling of the colonies will be useful for the development of Action 2 of RRP: Pilot phase for 

traceability, certification and monitoring control and surveillance systems.  

 

Figure 1. Example of how red coral colonies should be arranged to be photographed during onboard 

activities. Note the catch information recorded on paper to build the ID code. The ruler below the colonies 

can be used as a mesure reference for image-analysis software 

The biological parameters to be measured are the following: 

Basal diameter (Section H2, Annex 2)  

Measuring the basal diameter is an indirect method to infer the age of the colony, and more broadly, of the 

harvested bank. Basal diameter will be measured in millimetres, from all harvested colonies, using a calibre 

(T4, Annex 1). Measurements are taken in the stem, which is the median point between the base and the first 

ramification (see Figure 2 as an example). 
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Figure 2. Measurement of the basal diameter of red coral colonies. The calibre is positioned on the ste;, 

which is the median point between the base and the first ramification 

Colonies whose basal diameter is below the minimum reference size will be also counted but will be weighted 

separately for data reporting purposes. See points 3 and 4 below. 

Maximum height of colonies (Section H3 and H4, Annex 2) 

The maximum height of the colonies is measured from the base of the stem to the farthest tips of the 

longest branches. This parameter is another fundamental component of the demographic analyses to be carried 

out in order to determine the conservation status of exploited populations. This parameter can be retrieved off-

board, using image-analysis softwares (Figure 3).  

This procedure allows for the generation of a database of all harvested colonies, which is particularly useful 

for cross-checks on doubtful measurements. Furthermore, image analysis software (for example, ImageJ and 

CPCe) allow for the estimation of the branching pattern of harvested colonies off-board, which has also proven 

to be a useful tool to infer population structure (Figure 3). 

N.B. Biological data of the colonies are expected to be recorded separately from each dive.  

©University of Cagliari 
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Figure 3. A) An example of measurements of the maximum length and basal diameter of a red coral colony 

measured through the image software analysis CPCE. The maximum height is measured from the base to the 

farthest tip of the longest branch. B) A sample image of cleaned colonies photographed onboard, ready to be 

used for measurements through image software analysis. Colonies are placed following the order of sampling 

records proposed in Annex 2, section H. C) A tall and highly branched colony positioned close to a ruler, 

used to measure the maximum height 
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3. Weight of the harvested colonies (Section F, Annex 2)  

Weight (in kilograms) will be measured using a dynamometer of an onboard portable weight scale (T3) right 

before storage and/or disembark, depending on the procedures adopted by the country where the OSOs work. 

This step is particularly relevant since colonies have a tendency to dehydrate and to lose weight. In this regard, 

it is not accurate to weigh the harvested red coral immediately after the catch, as the data would be biased by 

the amount of water retained in the living tissue of the colony (called coenosarc).  

It is a usual procedure that members of the crew remove the rocky substrate’ residuals attached to the base of 

the colony and let colonies dry before weighing. Also, the crew removes the final portion of some small 

branches, which are of very low commercial value, before weighing: this procedure is usually called the 

cleaning process.  

The preferable recommendation to avoid colonies weight overestimation is to weigh as late as possible during 

operations. A good method to efficiently manage this issue with the time onboard would be to first start with 

biological parameters measurements (described below) and to weigh the catch after those measurements are 

completed. Considering that there are no studies related to the colonies dehydration time, which may vary 

according to several factors, it would be particularly important to weigh the colonies twice (see Annex 2, 

Section F): first, immediately as they are taken onboard (wet weight) and then again after one hour (minimum) 

of drying (dry weight).  

This information would be relevant for retrieving preliminary data on the drying pattern of red coral colonies 

(Figure 5).  

The weight of dried colonies should not include the rocks attached to colonies, while small red coral branches 

and little pieces obtained through the cleaning process should be weighed separately (see below, not 

measurable colonies, broken branches/colonies, and Section F W3 of Annex 2).   

Below are the different weights that have to be recorded separately, after which the biological parameters of 

colonies are recorded. 

i. The amount (in kg) of colonies below the GFCM reference size of 7 mm1 (Section F W1 of 

Annex 2).  

Undersized colonies are defined as those colonies of red coral with a basal diameter lower than the reference 

size of 7 mm.  

OSOs will separate these colonies, if any, from the rest of the catch, will count them and report this information 

in Section H N2 of Annex 2. Once counted, undersized colonies will be pooled together and weighed. It is 

fundamental to separate the weight of undersized colonies (W1) from the total weight of the catch. 

If, at the national or local level, a stricter reference size exists, the OSO is also requested to weigh all the 

colonies with basal diameter comprised between 7 mm and the national reference size used (for example, 

10 mm in Sardinia, Italy) (Section F WX of Annex 2);  

                                                           

1 The minimum legal size for red coral colonies to be harvested within the GFCM area of application is 7 mm (GFCM, 2012), but 

stricter measures could have been adopted at the national level, for example, in Sardinia, Italy, the minimum legal size is 10 mm. 
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ii.  The amount (in kg) of dead colonies (Section F W2 of Annex 2).  

Colonies are defined as dead when over 90 percent of the colony shows clear signs of necrosis and thus the 

raw carbonate skeleton is clearly visible and the coenosarc is no longer visible due to encrusting organisms, or 

similar, that cover the whole surface of the colony (Figure 4). It is important to determine the fraction of dead 

colonies because they still have commercial value due to their intact skeleton, though they are biologically 

inactive. 

 

Figure 4. Dead colonies of Corallium rubrum. As described above, the bright red color of the coenosarc is 

no longer visible and encrusting organism cover the whole surface of colonies 

iii. The amount (in kg) of not measurable colonies (broken branches/colonies) (Section F W3 of 

Annex 2). 

Not measurable colonies refer to those broken branches and/or pieces of colonies of red coral with no base 

from where the basal diameter can be retrieved. 

iv. The total amount (in kg) (dried and cleaned) (Section F W4 of Annex 2).  

Total weight (in kg) will be measured onboard right before storage and/or disembark, depending on the 

procedures adopted by the country where the OSOs work.  

N.B. The weight of colonies is intended to be measured separately per each dive.  

4. Number of harvested colonies (Section G, Annex 2) 

As with weight data, OSOs are required to record the number of colonies for all the above-mentioned 

categories: total number of colonies (Section G, N1), number of undersized colonies (Section G, N2), number 

of broken colonies whose diameter and/or height is not measurable (Section G, N3), number of dead colonies 

(Section G, N4).  

N.B. The number of colonies is intended to be counted separately per each dive.  

5. Sample collection for further lab analyses  

During onboard operations, small portions of red coral colonies will be collected by the OSO and preserved in 

ethanol to be used for studies on reproduction, genetics and growth.  

In detail, during the abovementioned cleaning process performed onboard, small fragments of colonies with 

very small or even zero commercial value become available for collection, representing precious samples for 

scientific analyses (see also Section 3). Regardless of the type of analysis for which samples are collected, an 
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important requirement is to retrieve these fragments from different colonies, avoiding (if not specifically 

required) to collect fragments from the same colony. A common mistake would be to collect these fragments 

from the apex of branches of the same red coral colony.  

These non-commercial red coral fragments allow OSOs to collect samples in a non-invasive way, providing 

minimal disturbances to the usual fishing activities performed by the diver. This aspect is of particular 

relevance when considering OSOs to become a well-established monitoring practice. 

N.B. the proper collection of non-commercial red coral fragments will be useful for the development of Action 

3 (PHASE 2) of RRP: Ex-situ laboratory analyses based on the collection of samples of live red coral colonies 

performed in Phase 1. 

 

Figure 5. Red coral colonies drying onboard after cleaning 

©University of Cagliari 
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Appendix 6/Annex 1 

Onboard scientific observers tools 

T1. Report to be compiled onboard (see Annex 2) 

T2. A water-resistant portable GPS and camera 

T3. A dynamometer or a portable weight scale (minimum 10 g / maximum 5 kg weight recommended) 

T4. A 100 mm calibre (see example below)  

Operators using the calibre should “set the zero” before starting operations and cross-check its 

setting at least twice during measuring operations. 

 

T5. A laminated graph paper sheet and a measurement instrument such as a ruler or tape.  
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Appendix 6/Annex 2 

 Onboard scientific observers report 

(This report must be filled at each harvesting dive; when measurements onboard is not doable, please 

remember to keep catches for each dive separated) 

A) REPORT NUMBER ____                                                                                                                                      

B) ONBOARD SCIENTIFIC OBSERVER (OSO) 

Name and surname  ID Code of the OSO (if any) Institution 

   

C) MONITORED VESSEL 

Boat name Register number 

  

D) FISHER/DIVER 

Name and surname License number  

  

 

E) INFORMATION ON THE BANK 

1. Date 
2. Landing 

port 

3. Name 

of the 

bank 

4. GFCM 

statistical 

grid code1 

5. Coordinates of the bank 

(Lat, Long) (if possible) 

6. Harvesting 

depth (m)  

(min and max)  

       

 

 

F) WEIGHT OF THE COLONIES (DRIED2 AND CLEANED)   

W1. 

Weight of colonies 

below 7 mm (GFCM 

reference size3) (kg) 

W2. 

Weight of dead 

colonies (kg) 

W3. 

Weight of broken 

or not measurable 

colonies (kg) 

W4. 

Total weight of 

the colonies (kg) 

WX. Weight of colonies 

between 7 mm and the 

national reference size 

(if any) (kg) 

    

 

 

 

                                                           

1 http://www.fao.org/gfcm/data/maps/grid  

2 Initial wet weight (kg): _________ \ drying time (minimum required 1 hour): ___________ 

3 If another reference size is used at the national level, please specify the reference value ____ and fill section WX. 

http://www.fao.org/gfcm/data/maps/grid
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G)  NUMBER OF COLONIES 

N1. 

Number of colonies below 

7 mm (GFCM reference size) 

N2. 

Number of 

dead colonies 

N3. 

Number of broken or not 

measurable colonies 

N4. 

Total number of 

colonies 

    

 

H)  BIOLOGICAL DATA (RECORD ALL THE COLONIES) 

1. Colony ID 2. Basal diameter4 (mm) 3. Max. height5 (cm) 

Notes 

(e.g., samples collected for 

genetics and/or traceability) 

    

    

    

    

    

    

    

    

    

    

    

    

  

 

 

 

 

  

  

 

  

    

    

    

    

                                                           

4 Basal diameter must be measured at the stem (i.e., the median point between the base and the first ramification, see Figure 2). Basal 

diameter should be preferably measured onboard 

5 Maximum height can be also retrieved after onboard operations by means of image analysis, see a sample image in Figure 3B.   
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H)  BIOLOGICAL DATA (RECORD ALL THE COLONIES) 

1. Colony ID 2. Basal diameter4 (mm) 3. Max. height5 (cm) 

Notes 

(e.g., samples collected for 

genetics and/or traceability) 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

Date:  The observer 

Signature 
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Collection of red coral data by means of remotely operated vehicle  

(v.2 May 2021) 

Prepared by Alessandro Cau 

Introduction 

Mediterranean red coral (Corallium rubrum, Linnaeus, 1758, Octocorallia, Anthozoa, Cnidaria) is a slow 

growing, long-lived and habitat-structuring gorgonian, endemic to the Mediterranean Sea and neighbouring 

Atlantic rocky bottoms. It is a sciaphilous species dwelling at depths ranging from a minimum of five to a 

maximum of ca. 1 000 m, although more commonly found between 30 m and 200 m (Rossi et al., 2008; 

Knittweis et al., ).  

Because of its red calcium carbonate skeleton, C. rubrum is the precious coral par excellence, and has been 

used as jewellery, currency, and religious talismans as early as 30 000 years ago, thus becoming one of the 

most valuable but also vulnerable resources in the Mediterranean Sea (Tsounis et al., 2013). 

While a regional adaptive management plan for red coral was established in 2019 (Recommendation 

GFCM/43/2019/4 on a management plan for the sustainable exploitation of red coral in the Mediterranean 

Sea), a recent dedicated workshop (GFCM WKREDCORAL 2019) urged the effective implementation of 

current measures at the national level to manage red coral fisheries (GFCM, 2019a).  

Under the framework of the GFCM Research Programme on Red Coral in the Mediterranean Sea (RRP), this 

document aims to describe the methodology required for the correct acquisition of remotely operated vehicles’ 

footage during surveys performed on red coral banks. 

Below is an overview of the actions included in the RRP, expected to be performed in two different phases: 

PHASE 1 Action 1 Fishery dependent / fishery independent data  

  Action 2 
Pilot phase for traceability, certification and monitoring control and 

surveillance systems 

PHASE 2 

Action 3 
Ex-situ laboratory analyses based on the collection of samples of live red 

coral colonies  

Action 4  Stock assessment and recovery dynamics 

Action 5  Socio economic analysis of red coral fisheries 

Data collection by mean of ROV is foreseen under the umbrella of RPR action 1, sub-action A1.3 (i.e., fishery 

independent data). 

The acquisition of ROV footage of standardised quality is of paramount importance since it allows different 

parameters to be estimated from which the conservation status of a red coral bank can be inferred (see 

description below); it allows a proper comparison with other areas included in the RRP; all video recordings 

represent a valuable source of data, since even the absence of red coral can provide information on the 

habitat that is not suitable for the species to settle, thus, contributing to knowledge on red coral ecology. 

The ROV and its equipment 

In most cases, commercial ROVs are not equipped with specific technologies that are essential for 

scientific purposes. ROVs used for scientific purposes and, among those, those to be used for surveys on red 

coral banks, need to be equipped with the items listed below.  

i. A high definition (HD) camera, rather than the default analogic camera. This technical 

requirement is due to the necessity of retrieving morphological parameters through high 

resolution images, that allow for the measuring of details in the range of 0.1 mm. 

ii. Laser beams that provide a constant scale (usually 10 cm) while recording footage. The 

presence of these laser beams becomes crucial, when performing the image analysis. The 

distance of laser beams should be set and calibrated during pre-survey operations. 

iii. A tilt system, allowing camera and laser beam to orientate along a vertical 180° range. 
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iv. An underwater acoustic positioning system for the tracking and navigation of ROV by means 

of acoustic distance and/or direction measurements, and subsequent position triangulation. The 

most common is Ultra-Short Base Line (USBL). A complete USBL system consists of a 

transceiver, which is mounted on a pole under the vessel supporting ROV activities and a 

transponder mounted on the ROV. 

Once on the seabed: non-linear transects 

Once on the seabed, the ROV pilot begins the search of red coral banks. Once a patch of red coral is identified, 

the ROV should be kept at a height of approximately 50 cm from seabed with camera tilt pointed 45° 

downward, to the seabed. This is due to the necessity to acquire images of a sufficient quality to retrieve the 

parameters described below.  

Corallium rubrum is a species with a highly patchy distribution, as colonies are localised within narrow 

crevices, interstices, cliff slopes and other features of the seabed, separated by vast areas where red coral is 

absent. Because of this, according to the latest scientific literature available, linear transects are not considered 

as efficient as non-linear transects, since sampling cannot follow any previously planned strategy (Angiolillo 

et al., 2015). 

The minimum recommended duration of transects is approximately 90 minutes, when a red coral bank is found.  

While there is no minimum recommended length or duration for ROV transects, some guidelines for 

biodiversity assessment and monitoring of coralligenous habitats are available (for example, Kipson et al., 

2011).  

When performing non-linear transects, it is of major importance to track the movements of the ROV on the 

seabed using the underwater positioning system, in order to avoid (or detect and then discard) overlapping 

images and surfaces, which in turn would over or under-estimate the occurrence and abundance of red coral 

colonies. The continuous recording of the position of the vehicle through USBL system allows for the creation 

of a data matrix that reports the position and the depth of the ROV, every established time, which is usually 

around 30 seconds. Taking advantage of geographic information system (GIS) based software and the 

previously mentioned data matrix, it is possible to define the exact path performed by the ROV during dives 

so it can be measured. Moreover, it can be eventually coupled with morpho-bathymetric maps of the seabed 

(Figure 1). 

https://en.wikipedia.org/wiki/Remotely_operated_underwater_vehicle
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Figure 1. A sample of a georeferenced ROV track, overlapped with a Multibeam bathymetric map from the 

southern coast of the island of Sardinia, Italy 

Image analysis 

ROV footage undergoes a post editing process that allows scientists to retrieve several ecological and 

morphological parameters of red coral banks. The process involves the extraction of high-resolution frames 

from the ROV footage. The process can be performed using open source software such as DVDVideoSoft, or 

similar.  

From the total amount of frames that are extracted from the ROV footage, those with non-clear visibility or 

those with overlapping images will be discarded. 

The image analysis is performed taking advantage of laser beams mounted on the ROV’s camera, which 

provide a constant scale that is used to perform the calibration of the image analysis software (Figure 2). 

Through this calibration, the software automatically estimates the surface covered by the image. Using the 

same principle, it is possible to measure the morphological parameters, which are detailed below. 
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Figure 2. High resolution image extracted from ROV footage. The blue arrows indicate two red dots, which 

are the laser beams mounted on the camera of the ROV, which provide a constant scale (10 cm) for the 

forthcoming image analysis 

The image analysis allows for the acquisition of information on the following: 

1. Distribution and number of red coral patches; 

2. Information on the environment where red coral grows; 

3. Density of red coral colonies within patches, specifying the number of living and dead colonies; 

4. Morphological parameters (maximum height, basal diameter and branching pattern, which 

provide information on the demography and conservation status of surveyed red coral banks). 

1. Distribution and number of red coral patches 

The number of red coral patches is usually described through a descriptor called occupancy, which describes 

the frequency of occurrence of the target (in this case, red coral patches) in the entire investigated set of images 

and footage,. Occupancy is expressed as the number of patches encountered through the total length of the 

transect, for example, number of coral patches per meter. The length of the transect is measured from the 

moment the ROV reaches the seabed to the moment when dive is declared over and the ROV begins its rise to 

the surface. 

2. Information on the environment where red coral grows 

Image analysis can be a useful and non-invasive tool to acquire information on the environment where red 

coral colonies dwell. Red coral patches can be found exclusively on hard substrates, but habitat constraints 

have proven to be an important driver of their distribution and demographic features. It is thus important to 

categorise the habitat into the following groups: vertical walls or horizontal rocky surfaces; boulders, caves or 

crevices 

3. Density of red coral colonies within patches (number of living and dead colonies)  

The density of red coral patches describes the number of colonies that are counted on a known surface, which 

is usually 50 cm x 50 cm square (see the section below for more details) and is thus expressed as number of 

colonies per 0.25 m2 (Figure 3). 
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For each image processed, it is possible to randomly position a box, which is a square of fixed width and 

height, that will act as sampling unit (SU). The most common sampling unit that can be found from scientific 

literature is, as anticipated, 50 cm x 50 cm (0.25 m2). The use of a 0.25 m2 sampling unit is proposed as a 

worthwhile working solution since ROV footage specifically focused for red coral patches requires the 

contemporary necessity of close-viewing frames to facilitate and improve the precision of measurements and 

to monitor the widest surface possible (Cau et al., 2016). Within each sampling unit, it is also important to 

describe the orientation of colonies with respect to the substrate: 0° (vertically oriented colonies), 45°, 90°, 

135°, 180° (colonies in overhanging position). 

 

Figure 3. Image analysis performed with the software CPCe. In the image analysed, the red square 

represents the sampling unit (SU) of 50 cm x 50 cm, in which the number of red coral colonies (highlighted 

with a yellow cross) is counted 

The number of living and dead colonies should also be counted. Colonies are defined dead when greater than 

90 percent of the colony shows clear signs of necrosis and thus the raw carbonate skeleton is clearly visible 

while the coenosarc is not, due to encrusting organisms, or similar, that cover the whole surface of the colony, 

(Figure 4). It is important to determine the fraction of dead colonies because while they still have commercial 

value due to the intact skeleton, they are biologically inactive. 

©
U

n
iv

er
si

ty
 o

f 
C

ag
lia

ri
 



94 

 

 

 

Figure 4. Dead colonies of Corallium rubrum. As described above, the bright red color of the coenosarc is 

no longer visible and encrusting organism cover the whole surface of colonies 

4. Morphological parameters 

Taking advantage of the same calibration procedure described below, image analysis will allow for the 

retrieval of morphological parameters within processed SU, such as the maximum height (expressed in 

centimetres), basal diameter (in millimetres) and branching pattern.  

Measuring the basal diameter is an indirect method to infer the age of the colony and, collectively, of the whole 

population. Basal diameter will be measured in the stem, which is the median point between the base and the 

first ramification (Figure 5).  

The maximum height of colonies is measured from above the base of the stem to the farthest tips of the longest 

branches. This parameter is another fundamental component of the demographic analyses to be carried out in 

order to determine the conservation status of surveyed banks (Figure 5). A number of colonies comprised 

between a minimum of 100 and 200 colonies, depending on the density found in the surveyed area, should be 

measured to properly assess the local demography of the bank.  

Regardless of the software used, a function that enables measurements of both area and length, is always 

available. Through the function measure, length, the basal diameter and the maximum height of the colonies 

can be measured as in the example provided in Figure 5. It is of crucial importance to measure only colonies 

where these parameters can be retrieved with certainty. The most common cases where this is not possible 

are frames with high densities of red coral colonies, where colonies in the background are not measurable 

since parts of the colonies, such as the base, are hidden behind other colonies. In these cases, is preferable to 

avoid measuring those colonies.  

Another precaution to be put in place is to count and measure those colonies dwelling on the same plane of 

focus of the image. An example is provided in Figure 3, where a number of colonies in the upper left side of 

the picture are neither counted nor measured. This is due to the fact that the calibration of the image is efficient 

and reliable only for those colonies that are at the same distance from the camera, while measuring closer or 

farther objects will not be as reliable.  
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Figure 5. An example of measurements of the maximum length and basal diameter of a red coral colony 

measured through image software analysis CPCe. The maximum height is measured from the base to the 

farthest tip of the longest branch 

©
U

n
iv

er
si

ty
 o

f 
C

ag
lia

ri
 



96 

 

 

References 

Angiolillo, M., Gori, A., Canese, S., Bo, M., Priori, C., Bavestrello, G., et al. 2015. Distribution and 

population structure of deep-dwelling red coral in the Northwest Mediterranean. Marine Ecology, 37: 

294–310. https://doi.org/10.1111/maec.12274 

Cau, A., Bramanti, L., Cannas, R., Follesa, M. C., Angiolillo, M., Canese, S., et al. 2016. Habitat 

constraints and self-thinning shape Mediterranean red coral deep population structure: implications for 

conservation practice. Scientific Reports, 6: 23322 [online]. [Cited 26 May 2021]. 

https://doi.org.10.1038/srep23322 

GFCM. 2019a. Report of the Workshop on red coral (WKREDCORAL), FAO headquarters, Italy, 15–16 

April 2019. Rome, FAO. 

GFCM. 2019b. Compendium of GFCM Decisions [online]. [Cited 26 May 2021]. www.fao. 

org/gfcm/decisions/en.  

Garrabou, J., Sala, E., Linares, C., Ledoux, J. B., Montero-Serra, I., Dominici, J. M., et al. 2017. Re-

shifting the ecological baseline for the overexploited Mediterranean red coral. Scientific Reports, 7: 

42404 [online]. [Cited 26 May 2021]. https://doi.org/10.1038/srep42404 

Kipson, S., Fourt, M., Teixidó, N., Cebrian, E., Casas, E., Ballesteros, E., et al. 2011. Rapid biodiversity 

assessment and monitoring method for highly diverse benthic communities: a case study of 

mediterranean coralligenous outcrops. PLoS One: 6, e27103 [online. [Cited 26 May 2021]. 

https://doi.org/10.1371/journal.pone.0027103 

Knittweis, L., Aguilar, R., Alvarez, H., Borg, J.A., Evans, J., Garcia, S., et al. 2016. New depth record of 

the precious red coral Corallium rubrum for the Mediterranean. Rapport et Proces Verbaux des Réunions 

de la Commission Internationale pour l’Exploitation Scientifique de la Méditerranée, 41: 467.  

Rossi, S., Tsounis, G., Orejas, C., Padron, T., Gili, J.-M., Bramanti, L., et al. 2008. Survey of deep-

dwelling red coral (Corallium rubrum) populations at Cap de Creus (NW Mediterranean). Marine 

Biology, 154: 533–545 [online]. [Cited 26 May 2021]. https://doi.org/10.1007/s00227-008-0947-6 

Tsounis, G., Rossi, S., Bramanti, L. & Santangelo, G. 2013. Management hurdles for sustainable 

harvesting of Corallium rubrum. Marine Policy, 39: 361–364 [online]. [Cited 26 May 2021]. 

https://doi.org/10.1016/j.marpol.2012.12.010 

 



97 

 

 

Collection of red coral data by means of deep-sea divers  

(v.2 May 2021) 

Prepared by Jacques Sacchi, Lorenzo Bramanti, Olivier Trubert 

1. Objective 

These guidelines on the use of deep-sea diving as fisheries-independent method for red coral data 

collection were prepared with the aim of ensuring that data collected within the GFCM Research 

Programme on Red Coral in the Mediterranean Sea (RRP), will be harmonized and the results will be 

comparable across different areas and different methods, including remotely operated vehicles 

(ROVs). 

Deep-sea diving contributing to the collection of fishery-independent red coral data for Action 1 

allows for the collection of data on: 

 Size of Corallium rubrum patches 

 Density of C. rubrum colonies within patches (number of colonies/surface) 

 Distance between patches 

 Basal diameter, maximum height and branching pattern of C. rubrum colonies  

 Habitat features characterizing C. rubrum patches  

 Collection of samples (if needed) 

As for ROV prospection, these parameters should be collected by the means of non-linear transects, 

from video camera footage. In order to standardise the methodology as much as possible, in particular 

with the ROV methodology, the following parameters were discussed and defined among research 

programme partners: 

 Reference surface for density estimations: 0.25 m2 

 Reference distance of laser beams: 10 cm 

2. Material and human means 

The following is required for red coral data collection using DSD: 

 one support vessel with safety equipment for its navigation class; 

 minimum crew composition (according to national regulations): one skipper, scuba-divers and 

one scientist; 

 diving gear for each diver; 

 underwater communication devices for each diver; 

 dual-frequency echo-sounder (e.g. 50 kHz and 200 kHz for inshore work up to 100 m in depth); 

 electronic chart device to record remarkable spots and tracks; 

 two 4K cameras with 200 m waterproof cases, video lighting; 

 two laser beams aligned on the camera [constant spacing of 10 cm]; 

 one underwater scooter with 200 m long autonomy and a support plate for video equipment; 

 one Ultra Short Base Line (USBL) beacon and its surface box or underwater global positioning 

system (GPS). 
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3. Methods 

Selection of survey areas 

A first selection of areas to prospect should be done based on existing relevant literature, information 

and knowledge shared by red coral fishers, and detailed analysis of sea bottom geomorphometric 

maps.  

Within the scope of the RRP, priority survey areas are harvested and non-harvested banks below 50 m 

of depth.  

Calibration 

The comparability among results of the survey relies, in particular, on the calibration of laser pointers 

used with video camera and on the USBL positioning system. 

Laser pointers should be set up at a fixed distance (10 cm) and up must be checked before each dive. 

Also, footage acquisition with 4K cameras should be tested, in terms of distance from the sea bottom. 

This pilot calibration could provide very useful insights for the forthcoming establishment of the 

parameters listed above. 

For the USBL, it is necessary to perform a calibration at the beginning of each dive and according to 

the indications provided by the USBL manufacturer's instructions. 

Bathymetric survey 

The objective is to detect areas probably hosting patches of C. rubrum, such as rocks, faults, drops, 

and overhangs, and to define an optimal diving prospecting route avoiding unnecessary dives on sand 

or mud bottoms. 

To perform this, a first series of transects will be carried out with the vessel sounder by going back 

and forth over the area, perpendicular to the isobaths and spaced a few meters apart (one echo track 

made every 40 m can cover the entire bottom surface at a depth of 100 m). Each remarkable spot will 

be noted on the digital cartography of the boat.  

A second series of transects will then be carried out perpendicular to the first one to confirm the 

positions of remarkable spots previously detected. Then, a maximum number of interesting echoes 

that are close enough be observed during the same dive should be identified. Finally, the optimal 

prospecting track can be drawn by joining these remarkable spots and writing it out on waterproof 

tablets. 

Diving procedure 

The surveys will be carried out by divers (the number of operating deep sea divers depends on 

national regulations) using an underwater scooter equipped with a camera and two laser beams 

pointed in the same direction of the camera in order to fix a reference distance (10 cm) on the images.  

A constant speed of around 0.3 knots (the same used by ROV) shall be maintained. 

Portable underwater communications will allow permanent exchanges between the diver and the 

vessel for information on trajectory monitoring and any events related to safety. 

The diving prospecting will be done by taking the optimal track defined previously by the bathymetric 

survey but will be adapted to the presence of C. rubrum patches and the topographic constraints of the 

sector such as vertical surfaces, overhangs or caves potentially more favorable to the occurrence of 

C. rubrum patches.  

When C. rubrum colonies are spotted, divers should focus on video recording the patches, taking note 

of the depth and time of the beginning and end of the patch. 

Finally, on the basis of needs from other actions, for instance, action 3: genetic analysis, the sampling 

of small apical branches of some colonies shall be planned. 
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Appendix 7 

Concept note for a research programme on blue crabs 

PROJECT SUMMARY 

Introduction 

Two large non-indigenous species of the so-called blue crab have been present in the Mediterranean 

since at least the first half of the twentieth century, firstly in the eastern Mediterranean, later expanding 

to the central and western Mediterranean. These are the American blue crab (Callinectes sapidus) and 

the blue swimming crab (Portunus segnis). These two species have followed different introduction 

pathways, as well as different patterns of population expansion. The occurrence of blue swimming crab 

can be clearly attributed to the side effects of the opening of the Suez Canal, while the introduction of 

American blue crab may be accounted for by different agents, including ballast waters. It should be 

known that the first reports of American blue crab in European waters took place along the Atlantic 

coasts from France to Germany in the early 1900s. In the Mediterranean Sea, first occurrences were 

noted during the first half of the twentieth century. As for blue swimming crab (under its previous 

scientific name Portunus pelagicus), it was already considered to be relevant to Mediterranean fisheries 

as early as the 1920s (Galil, Froglia and Noël, 2002). Given their large size, and good palatability, these 

two species have been the object of professional fisheries in the areas where they have successfully 

settled and have established at least relatively large population sizes.  

Despite the occurrence of isolated faunistic reports throughout the Mediterranean, especially so in the 

case of American blue crab, first fisheries only developed in the eastern Mediterranean, where the 

species successfully settled. In the early twenty-first century, however, both species expanded to central 

Mediterranean, especially so blue swimming crab, while a population of American blue crab settled and 

thrived along the western Mediterranean coasts of the Iberian Peninsula, especially so in the Ebro delta, 

where a large fishery is presently developing. From this area, populations are expanding to the southeast 

and northwest, having recently reached the French coasts of the Gulf of Lion. The American blue crab 

was already considered by the Food and Agriculture Organization of the United Nations (FAO) a 

species of fishery interest in the whole Mediterranean at least since 1973 (FAO, 1973). The blue 

swimming crab, under its previous scientific name Portunus pelagicus, has also been the object of a 

fishery in the eastern Mediterranean as early as the 1960s. 

The need to develop a common management strategy to deal with population expansions and 

subsequent fisheries of these two crab species was soon realized, especially so during the last years 

when populations largely increased both in number and geographically.  

 

 

 

 

 

 

Figure 1. The blue crabs Callinectes sapidus (on the left) and Portunus segnis (on the right) 
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 Background  

The problematics and opportunities associated with blue crab population expansions and the subsequent 

development of new fisheries prompted the necessity within the General Fisheries Commission for the 

Mediterranean (GFCM) of reaching a consensus to manage blue crab fisheries based on accurate 

scientific information. In this line, the GFCM issued Recommendation GFCM/42/2018/7 on a regional 

research programme on blue crab in the Mediterranean Sea, in order to delimit and obtain all necessary 

information to be able to properly evaluate their population status and maintain sustainable fisheries. In 

this way, fisheries could act as a tool to keep blue crab populations at a non-expansive level and 

therefore minimize ecosystem effects on native species and habitats. 

This draft concept note aims to propose the organization of a research programme aimed at obtaining 

the necessary information to responsibly manage Mediterranean blue crab fisheries under a common, 

scientifically based protocol. This would include selected fisheries data collection monitoring, as well 

as new specific research aimed at obtaining all necessary information to be able to properly manage 

blue crab fisheries. Technical measures to optimize catches within a responsible management point of 

view should be taken to keep populations at low levels to minimize ecosystemic effects of expanding 

populations. Socio-economic, biological and ecosystemic approaches shall all be taken into account in 

management strategies at local and Mediterranean basin levels. 

The American blue crab has complex life cycles that need to be properly known to be able to fully 

understand their biology and behavior. Thus, adult berried females migrate to spawn in the sea (or in 

saline waters along the bottom of the river mouths and estuarine bays), since larvae, being part of the 

zooplankton, need to develop in coastal marine waters. After a few weeks, the larger last planktonic 

larval stage, known as megalopa, returns to the coasts. Juvenile crabs develop in coastal lagoons and 

river mouths and are able to live in freshwater, as well as adult crabs. After mating, female gonads 

mature and migrate to saline waters to spawn and egg hatching. 

Biological information on blue swimming crab is scarcer but also points to a similar life cycle, including 

reproductive migrations. This species was previously known as Portunus pelagicus, and it appears as 

such in most published papers, until Lai, Ng, and Davie (2010) showed that this species was in fact a 

cluster of four Indo-Pacific species, of which that present in the Mediterranean corresponds to the 

western species, blue swimming crab, present in the West Indian Ocean, Persian Gulf, east Africa, and 

the Red Sea. It entered the Mediterranean via the Suez Canal, where it was first recorded in the early 

twentieth century.  The occurrence of the species in the Mediterranean was restricted to the eastern 

basin until one or two decades ago when it started to colonize central Mediterranean. An important 

fishery is presently taking place in Tunisia. In the areas where the two species co-occur, such as in 

Egyptian waters, American blue crab is mostly caught in brackish waters with direct connection with 

the sea and are rarely obtained from the adjacent marine waters, while blue swimming crab is mostly 

caught in shallow waters along the coasts. 

Outline of the work packages 

The proposed research programme is structured in six work packages (WPs) summarized below. 

Summary of Work package 1 – Biology and ecology  

The main objective of this WP is to collect all possible relevant information on biological and ecological 

characteristics of the two species of blue crab considered useful for a responsible management of the 

fishery. The knowledge of the life cycle of the species in selected representative areas (western, central 

and eastern Mediterranean) along their present distribution area is essential given the complexities and 

variety of habitats present along the east-west and north-south axes of the Mediterranean Sea. 

Knowledge on larval biology and ecology is very scarce or null, despite larvae being the life history 

phase responsible of dispersion. Information on larval settlement (temporal and by habitats) is also 

practically unknown, despite being a key point for the study of blue crab’s recruitment to the fishery. 

Information on juveniles (habitat, temporal patterns of occurrence, behaviour, activity, etc.) is also 

essential to understand the population dynamics of the species. Concerning adults, habitat use, food and 

feeding behaviours, reproductive and growth patterns, as well as many behavioural aspects are essential 
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to understand and therefore manage the fisheries. Life history phases are strongly related to different 

habitats, so that biological and ecological interactions are important to know the species. Temporal 

monitoring of some biological characteristics linked to both fishery-dependent and fishery-independent 

surveys is essential to understand population characteristics and fitness. Deliverables of this WP should 

include information on i) relationships of life-history stages with different habitats; ii) knowledge of 

reproductive and growth dynamics; iii) temporality of post-larval settlement; and iv) behavioural 

aspects related to population dynamics (mating, spawning, etc.). 

Summary of Work package 2 – Fishery-independent data collection 

Fisheries independent data (FID) provide information on overall catch composition, on the affected 

faunistic community by regularly monitoring the populations (i.e. monthly, seasonally or annually). The 

information needs to be collected not only from the actual areas where the fishing activity takes place, 

but also from areas with few or null fishing activity, such as nursery areas or adjacent geographical or 

bathymetrical areas, which can delimit the distribution extremes of the target species. They are essential 

to quantify abundance/densities and biomass throughout an area for all (or most) life history stages 

(adults, juveniles, males, females, ovigerous females...). In the case of blue crab, fishery-independent 

surveys are needed to provide assessments based on information not strictly provided by the fishery. 

Fishers target mainly the high-density areas from where they can obtain the maximum profit while also 

minimizing expenses. The information on density, biomass and population characteristics obtained 

should be replicable annually (at least) to detect interannual trends. Additionally, they should include 

environmental information not usually available from fishery data, such as water temperature and 

salinity. These surveys should target the different biological categories (adults/juveniles, 

males/females), and habitats (open sea, river, coastal lagoons) where the populations occur.  Specific 

surveys should also be designed to target the larval stages, and specifically, the last larval stage, thus 

providing useful information on settlement/recruitment. Given the differential habitat use shown by the 

species, especial emphasis should be taken to obtain information sectorized at least in three main 

habitats: rivers and river mouths, coastal bays and lagoons, and open sea. Deliverables should include 

characteristics of the surveys needed, based mainly on trap and/or trawl surveys or plankton surveys 

depending on the target species and life history stages; density and biomass indexes by life history 

stages; size and sex composition of the populations; size at maturity by sex based on different proxies 

(gonad maturity, ovigerous females, mated females, morphological and morphometrical adulthood 

size). 

Summary of Work package 3 – Fishery-dependent data collection 

Fisheries-dependent data (FDD) basically consist of catch and effort data such as landing biomass, 

composition by target species, size structure of landings, effort indexes (number of boats and their 

characteristics, number of days/hours worked, etc). Bycatch composition and size structure of non-

target species may also be obtained when/if observers are onboard. 

This work package is aimed at obtaining temporal information on landings (overall and by fishing 

modalities) as well as on the target species composition and structure (sex, size, ovigerous females, and 

other easily obtainable biological information) in order to temporally characterize (daily, monthly, 

annually) the composition of landings. Biological information such as sex and size characteristics 

should be collected from landing samples which could be returned to the fishers before selling. The 

information collected shall be used in fisheries assessment activities and models to provide scientific 

and technical advice to the appropriate organisms, both at local and global levels. As in WP2, 

information should be collected, whenever possible, considering the habitat of capture, at least 

following the three main habitat categorizations identified in WP2. Deliverables should include daily, 

monthly and annual information on total captures in biomass by landing port, taking into account the 

habitat categorizations identified in WP2 whenever possible.  

Summary of Work package 4 – Stock assessment  

This work package is aimed at establishing common stock assessment mechanisms to be applied 

throughout the distribution area. The information collected in the previous work packages shall be used 

to determine and provide appropriate information to the GFCM Scientific Advisory Committee on 
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Fisheries (SAC) for the production of scientific advice about the status of blue crab fisheries in the 

various GFCM geographical subareas (GSAs). Assessment by GSAs would therefore take into account 

the different environmental characteristics present along the west-eastern Mediterranean axis. Stock 

assessment should also consider the habitat partitioning of the species, as well as their population 

structure and dynamics, and fisheries characteristics. Fisheries-independent data should be adequate to 

provide information on population levels and trends as well as on settlement/recruitment indices and 

population structure. Recommendations should consider seasonality, interannual trends, population 

structure (males/females, juveniles/adults), fishing gear used, and region/basin.  Application of data-

poor and data-rich analysis methodologies should be implemented. The main deliverables will be 

preliminary stock assessments by GSA and subregional level (western, central, eastern Mediterranean). 

Summary of Work package 5 – Blue crab fisheries: fishing technology, 
socio-economic elements and value chain  

Blue crabs are targeted using a wide variety of fishing gear: traps, trammel nets, trawls, fixed nets, by 

hand. This implies a wide regional variability according to the population expansions of the two blue 

crab species, and to posterior modifications and introduction of new types of fishing gear and 

methodologies. The technology associated to the present uses varies locally, since the blue crab fisheries 

can, with some exceptions, be considered of a mainly small-scale character. However, previous 

experience linked to trial and errors and the wide access to information have implied that technological 

advances are quickly changing methodologies for species and size selectivity. One of the objectives of 

this work package is to identify the different fishing methodologies used across the Mediterranean, the 

particular types of gear with their modifications, selectivity particularities, and efficiency. 

Socio-economic aspects need also a clear and wide description, their structure and dynamics vary 

widely among regions and localities. Temporal catch dynamics clearly vary seasonally and annually 

within any locality, which imply coupled variations in socio-economic dynamics. Strictly coupled to 

the temporality of the catches is the first-sale price, which should be available coupled to the information 

on landings, as well as to that obtained from FDD collection. There is certainly a need to obtain reliable 

information concerning all these aspects, which are also related to the value chain. Sociology, economy, 

fisheries, and biology are strictly interwoven and there is a need for clarifying socio-economic patterns. 

This implies an effort to obtain coordinated and reliable information from all sectors involved. 

Deliverables would include identification of relevant socio-economical characteristics of the fishery by 

subregion, temporal analyses, identification of inflexion points (offer and demand dynamics), minimum 

and reasonable first-sale price and along the chain, identification of gaps in the chain, knowledge of the 

species by consumers, market’s demand (import /export), and related aspects.  

Summary of Work package 6 – Management proposals 

The wide range of habitats used by blue crab, including also sensitive and protected areas, implies that 

relevant sectors involved in fisheries and environmental management should be involved in a collective 

management policy. From this point of view, local co-management committees may be useful to quickly 

identify problems and adaptively suggest rapid rational and feasible measures to take. Local knowledge 

and experience, together with the collaboration of fisheries and environment administration and 

scientific advice, may be useful to adopt locally adapted agreements to reach the goal of a sustainable 

local/regional fishery. One objective of the fishery should be to keep blue crab populations at a non-

expansive level, therefore minimizing negative effects on the environment and population further 

expansions. All this, with the premise that eradication of the species from their present distribution area 

is thought to be unfeasible given their extremely high reproductive and dispersive potential and 

physiological strength of both American blue crab and blue swimming crab. In this way, regulation 

from the base, from a collective approach based on good quality data and rational agreements among 

parts is thought to be adequate to achieve agreed, scientifically based, goals. Short-time responses, 

acting as adaptive management tools are needed when dealing with data-poor situation and populations 

in expansion. Local/regional co-management tools and decision-making structures may be useful to 

appropriately deal with redirection of fishing effort, exploitation zones, or establishing temporal closed 

areas, as well as reaching agreements with environmental authorities, linked to sensitive areas and 

protected species inhabiting the same areas. Deliverables should include a revision of present local 
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management measures for blue crab fisheries (if any), discussions and decisions on management 

objectives in line with relevant regional frameworks, establishment of co-management committees 

and/or other management approaches, and implementation of decisions based on local/regional 

knowledge and biological characteristics. 

1. OBJECTIVES AND STRUCTURE OF THE RESEARCH PROGRAMME  

The GFCM research programme on blue crab is expected to build upon ongoing research activities and 

knowledge sharing among all stakeholders involved in blue crab fisheries: fishers, managers, scientists, 

environmentalists, economists, and all relevant experts. 

The general objective of the research programme is to set up a coordinated framework for the 

sustainable management of blue crab fisheries, based on scientific evidence and agreement on measures 

to implement, in a way that both fisheries and environmental objectives are taken into account. In this 

way, fisheries may act as a mechanism to keep allochthonous species to stable and non-increasing 

population levels. This implies decreasing levels of unwanted environmental changes and damages, 

while also keeping the blue crab fishery within sustainable environmental and economic levels. 

A first step of this programme would be to elaborate a common frame with all information needed to 

effectively manage exploited blue crab stocks along the Mediterranean coasts, in the agreed 

environmental and fishery sustainable ways. In addition, it would be necessary to identify all current 

actors already involved in scientific monitoring and management of blue crab fisheries throughout the 

area of interest, i.e. the whole Mediterranean Sea, as well as other relevant actors. Parallel actions 

coordinated with direct and indirect assessment methods (see WP2 and WP3) should be proposed in 

coordination with other agencies, to promote research on aspects of both direct and indirect interest to 

management of blue crabs to be able to reach a level of knowledge fully useful for assessment and 

management fishery activities. 

The research programme will be structured in a series of work package1, according to six specific 

objectives: 

 Work package 1 – Biology and ecology  

 Work package 2 – Fishery-independent data collection  

 Work package 3 – Fishery-dependent data collection  

 Work package 4 – Stock assessment  

 Work package 5 – Blue crab fisheries: fishing technology, socio-economic elements, and value 

chain  

 Work package 6 – Management proposals 

1.1. Work package 1 – Biology and ecology 

1.1.1. Objectives 

The main objective of the biology and ecology work package is to collect all possible relevant 

information on biological and ecological characteristics of blue crab considered useful for a proper 

management of the fishery. 

Among the biological/ecological characteristics, the most important is to know the life cycle of the 

species in representative areas along their present geographical distribution. It is important to remark 

the strong different environmental features found along the west-east axis of the Mediterranean Sea, 

concerning especially temperature and salinity.  

                                                           

1 These work packages address the blue crab species present in a given area/country. 
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The fact that one of the species, the American blue crab, is original from the American eastern coast 

implies that previous scientific knowledge on many biological and ecological aspects is already 

available. However, the occupied environments and biota in the Mediterranean are remarkably 

different, which implies that not all results from American waters may be directly valid in the 

Mediterranean Sea. 

Several areas and key points are of high relevance to increase the knowledge to properly manage the 

fisheries: 

Larval biology/ecology/dispersion 

Starting from the hatching moment, first larvae, known as zoeae, disperse on coastal waters. It is 

necessary to know i) where and when hatching takes place; ii) where are the different larval stages 

distributed, both geographical and bathymetrically as well as how are they dispersed by marine currents; 

and iii) which mechanisms larval stages use to return to the estuarine areas to settle and recruit to the 

population. This is an important subject, often neglected, but very relevant to avoid gaps in the 

knowledge of the completion of the life cycles of the species. We need to know where the larvae are, 

their potential predators and prey, the behaviour that enables them to survive in the pelagic environment, 

and their ways of returning to the coast to settle in the new benthic phase of their life cycle. Hardly 

anything is known of them in the Mediterranean Sea. 

Settlement/recruitment/juveniles 

It is relevant to identify when and where larval settlement takes place, such as areas, habitats where 

megalopae settle, their temporal patterns, relationships with season, moon stages and day-night activity. 

In this way, it would be possible to identify both strong and weak points in the behaviour and biology 

of the species that could be then the target of specific management actions. 

Once the megalopa moults to the first juvenile crab, it is necessary to know which is/are the habitat(s) 

of the juveniles and what are their ecological behaviour and role within the settled, already established 

community, such as feeding, activity patterns, predator-prey interactions, and their individual growth 

characteristics. Knowledge on habitat changes throughout ontogeny/growth is needed to understand the 

movements and habitat necessities along their development from juveniles to full adult phases. 

The precise knowledge on settlement and juvenile development constitutes an important issue for 

management, since it is one of the focal points in the biology of the species, since there may be a higher 

mortality by predation in this phase, not only by other species but also by larger conspecific individuals. 

Settlement areas could be the object of mitigation activities, which could be used to prevent larger 

environmental damage if one of the goals is to try to keep crab populations at a low level in order to 

prevent large expansive events as well as bio-economic stabilization of catches. In any case, detection 

of settlement and juvenile growth, both in geographic localization, but also on habitat type, is a 

management knowledge of great value. 

Adults 

Several key features of development, habitat use, and behaviour are needed to fully understand how 

blue crabs fit into their environment, such as reproduction (evolution of maturity stages along the year, 

occurrence of ovigerous females, where and when, in relation with the maturity stages of the eggs) and 

evidences of moulting by sex (moult stages, evidence of macroepibionts on carapaces). 

Behavioural aspects, such as daily activity rhythms, movements among habitats, and mating/pre-mating 

behaviour are also essential to know where and when all stages of crabs are present and active 

(preferential habitat use throughout ontogeny (adults, juveniles, males, females, larvae, postlarvae). 

The knowledge of sex ratio and size structure of the population also provides many clues about the 

sectorization or differential habitat use of the crab populations.  

Information on food and feeding activities is essential to elucidate and control the role of blue crab on 

habitat use and habitat modification, as well the predator-prey interactions in which crabs are involved. 
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Many other aspects of the biology and ecology of the species may also be of wide interest to know and 

understand the evolution and ecological role of the populations. Some of them may also be of direct 

interest for fisheries management, such as the occurrence of pathogens, pollutants, etc. Physiological 

plasticity is also an essential field of research interest to understand the colonizing abilities of blue crab, 

since individuals, in one or several phases of their development, are able to inhabit areas with high 

salinity, as is the case of the open sea in the Mediterranean, or the vicinity of salt pan marshes, while 

they are also able to thrive in full freshwater in rivers, not only near their mouths, but also at distances 

of over 50 km from the sea.  

Reproduction and growth 

Moulting of the exoskeleton is a necessary mechanism to allow growth in crustaceans, and particularly 

in crabs. Some moults are clearly metamorphoses, such of the moult from the last larval stage (last 

zoea), which develops in the coastal plankton, to the megalopa (post-larval stage) which already shows 

the crab shape although still with a well-developed abdomen that allows this stage to properly swim 

while also being able to crawl on the bottom. Juvenile crabs moult more frequently than adult crabs and 

reach eventually a stage where the moult transforms them into adult individuals. This implies important 

changes in morphology, particularly so concerning the shape of the abdomen in females and the size 

and shape of the claws in males. In females, the abdomen broadly increases its width (many juvenile 

females are often incorrectly identified as males), while male claws become clearly longer and more 

robust and thicker. The increase in abdomen width in females is clearly related to the ability of carrying 

the largest number of eggs as possible when spawning. Since males strongly compete for females when 

trying to mate, stronger chelipeds (claws), coupled to overall carapace robustness, provide them with 

an adaptive advantage versus smaller, not so strong competitors. One important point to be remarked is 

that once pubertal moult has been reached by females, they do not moult again, they stay with the size 

they have reached for the rest of their life. Accordingly, reaching the largest size possible becomes an 

advantage to large females, which due to good optimal growth environmental conditions, such as good 

amount and quality of food, implies spawning a larger number of eggs than other females inhabiting 

environments with non-optimal conditions. 

Thus, the knowledge of moulting patterns will provide knowledge of which crabs, where and when 

become adult in a crab population. The knowledge of where and when crabs copulate can help us to 

identify the precise areas and seasonality of this behaviour that is essential for the maintenance of the 

population. 

Mating takes place between a male in intermoult stage (i.e. hard) and a post-moult female. When 

females are physiologically preparing for moulting, they emit pheromones through their urine. These 

organic chemical compounds are extremely attractive for males of their own species. Males compete 

and fight for pre-moult females (still hard) and try to keep them away from other males. Males carry 

the female with them in a dorsal-dorsal position and try to hide her by burying in the sand/mud or hiding 

among rocks or under seaweed, thus diminishing the dispersal of the pheromones.  Larger and stronger 

males outcompete smaller male crabs and get final access to mating when the female moults. Mating 

takes place in a dorso-ventral position and the male still tries to keep the female away from other males. 

The pair may stay in copula for a few days, until the female carapace becomes hard. After mating, 

female ovaries start to develop. Sperm is stored inside the female body, and egg fecundation takes place 

at the moment of spawning, some months later, when ovaries are already ripe. Spawning and egg-

carrying by females take place in coastal fully marine saline waters where females stay until embryos 

are fully developed and egg hatching takes place. Larvae are known to stay in coastal waters throughout 

their development, until the megalopae finally return to the shore. 

It is therefore very important for management activities to accurately know the life history of the target 

species in order to properly identify the different parts of the life cycle that need to be targeted for any 

fisheries or environmental management action. There is a need to know and be aware that reproduction 

and growth are intimately related, as well as that habitat and environmental characteristics, coupled 

with the physiological strength of the species determine the habitats/locations where every phase of the 

life cycle takes place. 
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Activity patterns/movements 

The knowledge of the activity patterns of the species is essential to correctly manage the populations. 

Day-night patterns may determine the optimal timing for optimization of catches, and these are known 

to vary seasonally. Sexes may broadly differ in activity patterns, especially so in females in relation to 

maturity and egg-carrying. Juvenile and adult stages may also differ in their patterns: juveniles tend to 

show more nocturnal habits, while adults show important day activity. 

Tides may also be particularly important component in activity and other behavioural activities, 

especially so in areas where tides are relevant, which is not the case of most of the Mediterranean. 

However, since several behavioural aspects of crabs have been shown to have a very strong genetic 

component, this may have some influence in the Mediterranean.  

Lunar and semilunar components have been shown to be important key points in the behaviour of many 

shallow-water crab species, in addition to the lunar effect on tides. Thus, very often both hatching and 

settlement coordinate with full or new moon phases. Mass larval hatching and post-larval settlement 

have often been considered population strategies to bypass predation limits. These may also constitute 

focal points for management actions, such as to delimit the optimal time of the day to set traps, the 

possible effect of the moon (light, tides, etc.) or season. Longer periodicities, such seasonal patterns 

may also be considered in management actions, but they are usually considered an exogenous rather 

than an endogenous factor of the crabs. 

Interannual trends may only be studied with long term monitoring schemes with high quality 

information. 

Population connectivity 

One of the key points when dealing with population expansions is the degree of connectivity among 

discrete populations. This knowledge may be achieved from different approaches, but population 

genetic analyses may provide accurate information to try to discern differentiated or isolated 

populations, and the degree of connection among them. They may also be useful to assess the origin(s) 

of the first arrivals to a region and their differential success. 

Coordinated sampling and concrete methodologies should be agreed upon to try to provide information 

at a global Mediterranean basin level. 

1.1.2. Methodologies 

Methodology: larval biology/ecology/dispersion 

Morphological identification of larvae of American blue crab is possible, since its larval development 

stages are already known (Costlow and Bookhout, 1959). The complete larval development of blue 

swimming crab has been recently described (Al-Aidaroos et al., 2019), therefore it is also available for 

further studies. Larval development of portunid crabs consists of a relatively long series of stages, each 

one larger than the previous, that allow larvae (known as zoeas or zoeae) to live in midwater forming 

part of the zooplankton. The complete larval development of the American blue crab and the blue 

swimming crab consists, respectively of 8 and 4 zoeal stages and one megalopa stage. Megalopae are 

sometimes considered as a post-larval stage. The morphology of zoeae does not resemble at all that of 

an adult crab and allows them to freely swim in the plankton.  
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Plankton/macroplankton ad-hoc surveys should be designed in coastal areas to identify differential 

larval distribution according to their morphological development stage. This would allow, in 

coordination with physical oceanographic characteristics and associated currents, to obtain estimates of 

geographical larval dispersal. Research should focus to obtain information of the water masses used 

(location in inshore or offshore areas, physico-chemical properties of the occurrence areas, etc. Larval 

sampling methodology could be based on transects perpendicular to the shore where sampling stations 

could be sampled with bongo nets or similar equipment (a depth-stratified sampler would be optimal) 

from near the shore over the shelf break to full offshore pelagic waters, wherever and whenever 

possible. Neuston nets, i.e. able to sample the sea/atmosphere interphase, the surface of the sea, the 

neuston, would most probably be of good use when trying to sample the megalopa stage, as already 

shown by some crabs and other species. Accumulation of natural and human debris on the surface may 

constitute, as shown in other species, a mechanism to make use of surface wind and waters to return to 

the shore. 

Methodology:  settlement/recruitment/juveniles 

Information on settlement may be obtained either by directly periodically sampling the habitats and/or 

areas where settlement is already known to occur and/or by using ad-hoc artificial collectors in nearby 

areas, as already used in regions where crabs, particularly American blue crab, are native (Weatherall 

et al., 2018). 

Depending on each objective, but also on previous knowledge, sampling should be performed 

throughout the year to account for seasonality, but also, during the peak season of post-larval 

(megalopa) occurrence, more precise sampling accounting for the moon phase should also be 

performed. Tidal amplitude and its associated ingoing/outgoing currents, small although not to be 

neglected in the Mediterranean, may also provide mechanisms for larvae to reach the shore in estuarine 

habitats. Seasonal storms have also been shown as a mechanism of recruitment to the shore in the 

western Atlantic. At a smaller temporal scale, samplings throughout the day should also be made to 

identify the main time of the day when settlement occurs. In this way, the main season/month, moon 

phase, and time of the day could be identified. 

Behavioural studies could also be performed concerning physiological cues (i.e. odours, sounds, light, 

etc.) that may direct late stage larvae from the plankton to the coast, while keeping early stage larvae in 

inshore waters. 

Methodology: adults 

Reproduction and moulting/growth 

The occurrence of ovigerous females should be recorded, as well as the habitats where they are present. 

Additionally, an assessment of the degree of development of the eggs may also be easily obtained. 

Recently spawned eggs, with embryos not yet very developed are characteristically orange-yellowish. 

As the embryos develop, egg coloration darkens and the mass of eggs reaches a greyish stage. When 

the eyes of the embryos are well-developed, the egg mass reaches a blackish stage. A fourth stage may 

also be assessed (recently-hatched females) when hatching has already taken place and just the rest of 

the filaments to which the eggs were glued are present. This stage may often show empty rests of egg-

cases. 

To assess the gonad stage of adult females it is necessary to detach the carapace/cephalothorax. A 

minimum of three maturity stages should be assessed: i) translucid, not developed ovaries; ii) ovaries 

developing; and iii) ovaries well or fully developed. Whenever possible, further stages/substages may 

be assessed. The assessment of these stages is useful to know the size at maturity and the maturity 

season(s). 

Assessment of moulting stage may be reduced to three main stages, intermoult stage is that usually 

presented by crabs, hard carapace. When moulting approaches, a soft, new carapace starts to form below 

the hard carapace. This process is known as premoult, and may be assessed by trying to lift their 

carapace from its rear side, which becomes relatively easy in premoult crabs, and very difficult in 

intermoult crabs in this species. When lifting the carapace in premoult crabs, the new carapace readily 
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appears below. The firmness of the carapace is also low when touching their anterolateral underside of 

the carapace. Post-moult crabs are those that have already shedded their old carapace. The new carapace 

is very soft immediately after moulting, which makes them very vulnerable to predation and damage. 

The carapace hardness increases rapidly to first acquire a papyraceous consistency and relatively 

quickly reaching the hard stage by absorbing calcium and carbonates from body reserves and 

environmental seawater. 

Activity patterns and movements 

Many methodologies exist to assess movements and  rhythmic/periodic activity. They all change 

depending on the periodicity to study. Those of interest for fisheries are periodicities of either tidal, 

daily, semilunar, lunar, seasonal and/or annual. They may be studied either on the field or in the lab. 

They are based on periodically sampling the population or individuals to study. 

Concerning adult crabs, the optimal timing of capturing crabs, as well as the soaking time of fixed gear, 

such as traps, fixed nets or drop-nets may be assessed by continuously sampling at fixed time intervals 

taking into account the periodicity to study, be it tidal, diel, semilunar or lunar using as many replicates 

as possible along the time intervals to be tested considered necessary to be significant (Aagaard et al., 

1995). This may be useful to assess the optimal timing to set a trap, drop-net or any other sort of fishing 

gear, as well as the optimal time of soaking (time in the water), independently of convenience or 

tradition. 

Concerning settlement of post-larvae, the use of standardized settlement collectors (Weatherall et al., 

2018), may be useful to assess settlement of crab megalopae when deployed and sampled at appropriate 

time intervals to assess timing of settlement at tidal, diurnal, semilunar and lunar periodicities. 

Population connectivity 

The use of population genetics applied to blue crab in the Mediterranean may allow for assessing, firstly, 

the origin of present populations, as well as the degree of connectivity among Mediterranean 

populations/stocks, among many other aspects. The concrete methodologies of population genetics to 

be used have varied widely with time, but they are mainly based on the assessment and comparison of 

differences and similarities of the DNA composition and structure based on a reasonable sample of each 

geographic population to be studied. The study of population genetics in allochthonous species becomes 

further complicated by the occurrence of several or many independent introductions from different 

origins along the original distribution of the species. It is a subject to be developed further in cooperation 

from researchers from all Mediterranean and native areas. 

1.1.3. Deliverables 

 Relationships of life-history stages with different habitats 

 Comparative knowledge of reproductive and growth dynamics among Mediterranean 

regions  

 Larval occurrence and distribution  

 Temporality of post-larval settlement 

 Behavioural aspects related to population dynamics (mating, spawning, etc.) 

 Food and feeding activities, predator-prey relationships 

 Genetic structure and relationships among Mediterranean basins and coasts 

 Other aspects considered relevant in specific regions 
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1.2. Work package 2 – Fisheries-independent data collection  

1.2.1. Objectives 

Fisheries independent data, usually collected onboard research vessels or contracted fishing vessels, 

provide valuable additional information on total catch composition, thus obtaining information on the 

overall affected faunistic community. Also, they provide information not only on the actual areas where 

the fishing activity takes place, but also from areas with few or null fishing activity (such as nursery 

areas or extra-limital adjacent geographical or bathymetrical areas) which can delimit the extremes of 

distribution of the target species. They are useful when trying to quantify abundance and biomass 

throughout a study area.  

In the case of blue crab, fishery-independent surveys are needed to provide assessments not based only 

on information strictly provided by the fishery. It is widely known that fishers target mainly high-

density areas from which they can obtain the maximum profit while also minimizing the expenses 

necessary to obtain the catch. In this sense, economy, sociology, and biology/ecology knowledge are 

widely mixed. Fisheries-independent data try to obtain reliable quantitative information from the 

exploited population(s) considering the whole distribution area of the species, including extra-limital 

information. They also aim to identify the distribution limits of the population(s), geographically, 

bathymetrically and by habitats. The values on density, biomass and population characteristics obtained 

should be replicable annually to detect interannual trends. Additionally, they should include 

environmental information not usually available from fishery direct data (temperature, salinity). These 

surveys should target the different biological categories (adults/juveniles, males/females), and main 

habitats: open sea, rivers, coastal lagoons. 

Specific surveys may be designed to target the larval stages, and specifically, the megalopa, the last 

larval stage, thus providing useful information on settlement/recruitment. 

Local ecological knowledge surveys may also be conducted to collect information on the first 

occurrences, historical trends, distribution, captures and potential impacts of blue crab.  

1.2.2. Methodology 

In the present case, FID using standardized traps would need to take place considering the species 

sectorization by habitats. Abundance indices should be generated annually, at least. As indicated before, 

a minimum of three ecological sectors need to be considered: i) open sea; ii) coastal lagoons and 

saltmarshes; and iii) river and river mouths, along the bottom salinity gradients. 

A standardized sampling gear, such as, in the present case, a normalized trap with a smaller mesh size 

(so that juvenile crabs could also be collected) should be used in all habitats and used throughout the 

study area. In this way, the collected information would be comparable among all sites. Traps should 

have the same volume and mesh size, and the sampling methodology should also be standardized: 

soaking time and duration, season, etc. Minimum information to obtain should be, concerning sampling: 

GPS position of the traps, date, initial and final time of trap setting, total number and weight of crabs 

collected by trap, temperature and salinity on the bottom. Bycatch of other species should also be 

quantified (species, number and biomass, size, and other relevant information.). If possible, all bycatch 

should be returned alive to the environment, especially so in the case of species in danger, such as eels 

or other native fish and crabs. Concerning blue crab: sex, size, individual weight (whenever all claws 

and legs are present), ovigerous females (with indication of egg maturity stage), gonad maturity stage, 

moult stage (intermoult, postmoult, premoult),  occurrence of epibionts and/or macroparasites, and any 

other information thought to be of interest, should be later obtained in the lab or appropriate premises. 

Concerning the American blue crab, standardized trawl surveys could be useful to study the distribution 

of berried females at sea in order to obtain abundance indexes, depth limits and biological information 

concerning spawning areas, in a similar way to that used to assess populations in the north-western 

Atlantic Ocean coast, which are then used for management decisions (Chesapeake Bay Stock 

Assessment Committee). Epibenthic sledges or small trawl gear could be useful. The precise 

methodology would need to be agreed upon. 
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Concerning the blue swimming crab, a direct population assessment method based on the swept area is 

already active in Tunisian waters. The general principle of this method is based on the performance of 

a series of fishing and sampling operations. Appropriate quantification in the needed formats is later 

processed in the labs to be of use to assessment, management, and overall biological knowledge. 

Some aspects of biological information at population level, especially those related with 

monthly/seasonal aspects of reproduction, moulting and growth, size frequency distributions should 

also be obtained from fisheries independent methodologies, not just from landings, which target solely 

the exploited part of the population. 

1.2.3. Deliverables 

 Abundance indices: annual/seasonal/monthly estimations, in the most important areas, of crab 

density and biomass (right units to be discussed and agreed; e.g. number and kg per square km) 

by habitat (sea, river, lagoons), sex (males/females/total), and adulthood stage 

(juveniles/adults). 

 Size frequency distributions by habitat, sex, and adulthood stage. 

 Annual/seasonal/monthly estimations of i) proportion of juveniles and adults; ii) proportion of 

berried females (by egg development stage); iii) proportion of gonad maturity stages by sex; 

iv) moult stage (intermoult, pre-moult, post-moult); and v) sex-ratio. 

 Other characteristics (to be agreed upon): e.g. proportion of damaged crabs (missing legs or 

claws) (by sex and size), external parasites, external/internal macroepibionts, and other relevant 

observed characteristics. 

1.3.  Work package 3 – Fishery-dependent data collection 

1.3.1. Objectives 

Fisheries-dependent information consists of catch and effort data, landings biomass, landing 

composition by target species, and biological information such as size, sex, and maturity composition 

of landings. Bycatch composition and size structure of non-target species may often also be obtained, 

especially if observers are onboard. 

This work package is aimed at obtaining all the basic necessary information on blue crabs fisheries 

along the Mediterranean coasts to reach a level of knowledge that could provide a right management 

structure and process. Exploitation characteristics need to be known throughout the study area, 

especially so concerning catch and effort data (daily, monthly, seasonal, annual), gear used (traps, 

gillnets, trawls) and their technical characteristics and methodologies 

Basic information on catch and effort, as well as size structure (by sex) should be used in stock 

assessment and model selection in GFCM SAC stock assessment working groups to analyze real 

exploitation levels (see also WP4). Therefore, all necessary information should be adequately 

generated, processed, and presented in the appropriate formats. 

Information on abundance indexes, biomass indexes, catches (landings and discards) from minimum 

units (boats/harbour) to regional and basin level should be obtained and processed and made available 

to proper assessment and posterior management decisions at local, regional and Mediterranean level. 

Clear indication of the collection habitat (open sea, i.e. saline waters, river, i.e. freshwater, or coastal 

lagoons, i.e. brackish waters) should be collected. 

Information on geographic distribution of the two species of blue crab and of the fishing activity should 

be gathered and processed for assessment and fishery management. Both present and “historical” 

information needs to be collected, especially so to know the characteristics of the colonization and 

spread of the crab populations. The role of citizen science concerning these aspects may be relevant, 

especially so when dealing with geographical expansions, early detection mechanisms of the two crab 

species, as well as for detecting other species not yet present in the Mediterranean basins. 
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1.3.2. Methodology 

Prioritization (minimum information) is needed concerning the most important subjects of direct 

potential use in fisheries management, that is: 

 Information on total catches per boat/fisher (daily, monthly, and annual, with indication of 

habitat where the catch took place (e.g.: river, open sea, coastal lagoon)). This information 

should be collected from the points of first sale of the catch, fishers’ associations, harbours 

administration, or by any appropriate source. By sectorizing the landings by habitat, it would 

be possible to take into account movements and reproductive migrations of the crab 

populations. 

 Composition and size structure of catches: this information should be collected from a relatively 

large random sample of crabs by fishery scientists, at least monthly. Minimum, easy to collect, 

information (sex, size, and occurrence of ovigerous females) could be obtained by observers on 

the harbour, directly from fishers, between landing and sale, as already done in some localities. 

All crabs should be returned alive and undamaged to the fishers after sampling has taken place. 

Additional information should be taken from a sample of crabs to be taken and studied in the 

lab for additional biological information (i.e. individual weight, gonad maturity stage, moult 

stage, juvenile/adult assessment, epibionts, damage, etc). The main objective of this point is to 

collect biological information on a representative number of individuals in order to know and 

report the monthly, annual and interannual composition of size, sex and relevant biological 

characteristics of crab landings along the area of occurrence of the species. Whenever and 

wherever possible, observers onboard should also obtain information on size frequency 

distributions by sex, and occurrence of ovigerous females. Whenever possible, this information 

should be collected by type of fishing methodology: gillnets, traps, trawls, by hand, etc. This 

would provide information not only on differential catch effort and selectivity by habitat, but 

also by fishing gear (GFCM, 2018). 

1.3.3. Deliverables 

 Monthly/seasonal/annual estimations of catch and effort values by harbour/region/basin 

(sectors) 

 Monthly/seasonal/annual size frequency distributions by habitats and sex by sectors 

 Monthly/seasonal/annual estimations of i) proportion of juveniles and adults; ii) proportion of 

berried females (by egg development stage); iii) proportion of gonad maturity stages by sex; 

iv) seasonality of moulting stage (intermoult, pre-moult, post-moult); and v) sex-ratio 

 Other characteristics (to be agreed upon): e.g. proportion (by sex and size) of damaged crabs 

(missing legs or claws), external parasites, external/internal macroepibionts, other relevant 

observed characteristics 

1.4. Work package 4 – Stock assessment 

1.4.1. Objectives 

This work package is mainly aimed at establishing an ad hoc frame for blue crab stock assessment 

considering both the habitats of the crabs and their particular fisheries characteristics. The information 

collected and generated in the previous work packages will be analyzed according to the current 

methods for stock assessment used in the Mediterranean and/or in native areas of the crabs by the 

relevant working groups of stock assessment of the GFCM SAC to take decisions based on the best 

suited mechanisms according to the available data, with the final aim of achieving a sustainable fishery 

while also trying to keep populations at low levels to prevent environmental damage and further 

expansion.  
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1.4.2. Methodology 

This work package will try to standardize all necessary methodologies and knowledge to generate high 

quality information on blue crab stock assessment.  

When considering FDD, fishery administration bodies and fishers’ associations should provide detailed 

data on daily, monthly, and annual catch and effort by fishing harbour and fishing methodology. 

Scientific biological sampling concerning FDD should provide monthly information on sex and size 

composition of catches and occurrence/proportion of ovigerous females. Additional, easy to obtain, 

biological information (see above WP3) would also be essential for management decisions. Fisheries-

independent data should provide additional temporal (bi-monthly/seasonal) as well as annual 

information by habitat (sea, river, lagoons) on abundance indexes, population size structure by sex and 

habitat, reproductive information, as well as all additional information thought to be of interest to 

assessment and management (moult stage, diseases, parasites, size/weight relationships by sex, etc.). 

Effort should be devoted to estimate growth patterns and age of the populations/stocks, as well as all 

necessary information requested by assessment experts. 

The SAC shall analyze the available information to present conclusions and recommended actions to 

reach the management objectives. 

International experience on blue crab assessment is available along some western Atlantic countries, 

especially so along the United States of America. Chesapeake Bay is the area where most scientific 

documents have been published on American blue crab, and where annual assessment reports are 

produced. Their experience may be useful to adapt methodologies to Mediterranean peculiarities, 

especially concerning the much smaller scale of blue crab occurrence and fishery (Chesapeake Bay 

Stock Assessment Committee, 2021). Information used by from both FDD and FID is regularly used 

by these organizations, and also from that arising from the recreational fishery.  

In the Mediterranean, up to now, only one stock assessment exercise has been done in Tunisia 

concerning the blue swimming crab fishery. A virtual population analysis was attempted with the VIT 

together with an estimation of LBSPR in 2021. Preliminary results showed that blue crab is fully 

exploited in the Gulf of Gabés (GSA 14). These results were presented to the fifth meeting of the GFCM 

Subregional Committee for the Central Mediterranean (online, March 2021). According to the data 

available, these methodologies could also be adopted for first assessments of the populations of the two 

blue crab species in each country/region of the area, since no sufficient information is presently 

available to run other type of models. A comparison of the abundances of these species among countries 

should be conducted to assess the impacts on their presence on local fisheries and ecosystems. 

Annual reports reports based on FDD and FID are also available from the American blue crab fishery 

taking place in the Ebro Delta (Catalonia/Spain), with information by habitat on abundance, sex and 

size structure and various biological and habitat characteristics. Several scientific published papers 

contain useful information for the assessment of blue crab throughout the Mediterranean, especially so 

in the Levantine Basin, but also in the central and western basins.  

Since the management of non-indigenous species is not a straightforward process, transversal 

coordination actions would be needed to promote exchange of information on biological knowledge 

and standardization of methodologies.  

1.4.3. Deliverables 

The main deliverables will be preliminary stock assessments from the main populations targeted by the 

fisheries in the study area, by relevant GFCM GSAs, including: 

 Reference points (MSY, fishing mortality, biomass, etc.) 

 Estimation of population size (abundance) by GSA, countries and relevant localities 

(deltas) based on surveys (FID), by sex and adulthood (juveniles/adults) 

 Annual trends in abundance estimations (if/when available) 

 Information on commercial landings (FDD)/recreational harvest 
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 Female reference points: proportion of (adult) female crabs; adult female abundance 

 Adult female abundance vs female exploitation fraction 

 Male conservation trigger2 

 Percentage of male crabs removed from the population each year by fishing 

 Scientific advice on the stock status 

1.5. Work package 5 – Blue crab fisheries: fishing technology, socio-economic 
elements, and value chain 

Fishing techniques differ widely among countries, but also among localities. Crabs may be caught by 

hand, rods, many kinds of traps and nets, fyke-nets, large fixed-nets, trawls, etc. Many different 

techniques and strategies are used, as are the technologies involved. Technology is also used at various 

levels once crabs are landed and carried to auctions or other commercialization mechanisms. Crabs are 

often sold “as they are” or just bagged in plastic mesh. Often, however, in order to avoid damage to 

other crabs or to personnel manipulating them, claws are banded using elastic rubber bands or plastic 

cable ties. 

Most often, crabs are commercialized alive, but in some countries and localities, different processing 

manipulations are in place. Freezing in adequate containers takes place in some areas and harbours. De-

shelling techniques coupled to different canning manipulations for crab meat conservation are also used. 

These processes show a highly dynamic work and economic activity and imply job creation. Economy 

and socio-economy play an important role in the development of this fishery activity. Training and 

development of infrastructures are necessarily associated to the development of the fishery, as is the 

associated research actions at all levels. 

The existence of previous infrastructures and commercialization channels obviously help further 

developments associated to the crab populations as a fishery resource, since most distribution channels, 

marketing, infrastructures, and other associated characteristics were already there. One of the main 

problems in most areas, is the creation of a new market for a new, unknown species for the end-users. 

This situation implies that at the first stages of the fishery, most of the demand, if any, has a local 

character. As the species becomes to be known by the public, marketing and consumption enlarge 

(Forner and Badenes, 2019). When supermarket chains enter in the process, the consumer population 

increases, but a constant supply is required by first buyers, with all the implications involved. 

Socio-economic studies in fisheries are still developing and are necessary to understand the non-

biological section of the fisheries activity. In the case of a new fishery, previous knowledge is scarce, 

and the situation necessarily has to reflect the wide variability present in all sections of the blue crab 

fishery, since experience on the activity is low at all levels, from the biological knowledge, to the fishery 

techniques and technology, marketing, distribution, and even cooking ways. There is certainly a wide 

effort to do to properly know the social and socio-economic mechanisms involved at all levels and in 

different countries with different associated cultures concerning fisheries and post-fishery processes. 

There is also a need to describe and catalogue all steps of the socio-economic nets, as well as of the 

technical and technological processes involved. 

1.5.1. Objectives 

The main objective of WP5 is to know both the technical/technological and socio-economic 

components of the blue crab fisheries. The characteristics of all commercialization channels need also 

to be known, from first sale to the end-buyer/consumer. 

                                                           
2 Maximum level of catch of one sex that should not be surpassed to not compromise the reproductive capability of a 

population, since often in crabs, the sexual dimorphism could drive the fishery and the market towards the preference of 

female or male individuals. 
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Concerning technological aspects, all types of gear used to collect blue crab need to be identified, 

described, documented, and catalogued. All crab-directed activities change and adapt not only locally, 

depending on previous activities and knowledge in every geographical region, but also depending on 

the precise habitat to be targeted, from the open shore to the different river sections, type of coastal bay 

or different types of coastal lagoons. Therefore, one of the main objectives of WP5 is the identification 

and technical description of the fishing gear used, and of their associated methodologies, their 

differential characteristics, and the precise target species. 

It is also necessary to know whether crabs are an actual target of the fishery, or if they are just a bycatch 

of another fishery, which is for example the case of trawlers activity on the continental shelf. Most crabs 

collected by trawling as a bycatch mainly consist of berried females.   

All processes and activities involved after landing need to be known and documented, as well as those 

processes/manipulations onboard directed to increase crab value, such as sorting by categories (size, 

sex), crab damage (claws or legs missing), soft crabs, overall aspect and presentation, etc., which could 

provide added value. All post-landing added-value components need also to be known, such as type of 

bagging, geographical origin of the catch, dead/alive component, sanitary label, correct species 

identification in common and scientific names, and others). 

The mechanisms of first sale need to be known, since they vary widely among countries and localities. 

Exportation mechanisms, if any, need to be also known.  

Training workshops should be organized to standardize methodologies for size measurements, 

adulthood and maturity stages, including safety aspects in fishing and sampling protocols. Visual 

species identification guides should also be elaborated, especially when concerning early detection of 

other non-native species potentially able to colonize the same ecosystems. 

1.5.2. Methodology 

Socio-economic methodologies and interviews may provide information on many aspects not directly 

obtained from catch and effort data. Interview methodologies may also act as proxies of total catch and 

other characteristics of the fishery and associated components (López and Rodón, 2018; Forner and 

Badenes, 2019). The design of interviews needs to be specific, but they need to target all components 

of the activities to obtain a complete view of the process. 

1.5.3. Deliverables 

 Descriptions of all types of fishing gear and methodologies used along the different 

Mediterranean GSA 

 Description of the capture methodology by fishing gear 

 Description of the processes involved from landing to first sale, by GSA 

 Description of crab processing, if any, before and after landing 

 Results of socio-economic interviews 

 Other socio-economic aspects agreed to be relevant. 

1.6.  Work package 6 – Management proposals 

Since most of the blue crab habitat range encompasses sensitive and protected areas, the participation 

of all relevant sectors involved in fisheries and environmental management is of high importance. From 

this point of view, local co-management committees may be useful to quickly identify problems and 

propose rational/feasible measures to take. Local affected communities have adequate local knowledge 

and experience, and with the collaboration of fisheries and environment administrations and scientific 

advice, they would be able to reach locally adapted agreements to achieve the goal of a sustainable 

fishery coupled to the ability to keep crab populations at a non-expansive level, which would minimize 

negative effects on the environment (Clark, 2011). All this, with the premise that eradication of the 

species from their present distribution area is thought to be unfeasible given their extremely high 



115 

 

 

reproductive and dispersive potential, coupled to the high physiological resistance of both American 

blue crab and blue swimming crab. In this way, regulation from the base, using a collective approach 

based on good quality data and rational agreements among parts is thought to be adequate to achieve 

community agreed, and scientifically based goals. 

Short-time response and adaptive management tools are needed when dealing with data-poor situations 

and populations in expansion. From this point of view, decision-making structures such as co-

management tools at local/regional geographic levels may be useful to appropriately deal with 

redirection in fishing effort, collaboratively managing exploitation zones, or establishing temporal 

closed areas. Local knowledge needs to be incorporated in management decisions, and co-management 

structures, which are able to provide and discuss actual measures with first-hand inputs from all 

collectives involved in the fishing activities, seem to be appropriate to deal with many of the problems 

arising at local/regional levels. 

Parallel actions coordinated with direct and indirect assessment methods (see WP2 and WP3) should 

be proposed in coordination with other agencies, to promote non-direct research on aspects of interest 

to blue crab fishery management. 

Considering the situation of blue crab in the southern European coastal waters, three 

scenarios/approaches were proposed by some authors (Mancinelli et al., 2017), as possible management 

actions. 

1. No action – Autoregulation of the populations by ecological habitat limitations and the role of 

predators, including fisheries. This approach has in some occasions been used in terrestrial 

habitats in species difficult to eradicate. Blue crab population expansion may be limited or even 

reversed by factors such as overfishing, pollution, human-induced changes in environmental 

conditions, density-dependent controls, etc. This is widely thought as a not feasible action, since 

there is available scientific and social knowledge to try at least to diminish the effects of 

outsider species within established communities/environments. 

2. Develop a policy of species control, with eradication as a primary approach – This approach 

has often been suggested by some environmental sectors. Arguments vary and usually include 

promoting actions of eradication and prohibition of commercialization. This however also 

implies subsequent associated social and socio-economic problematics when local fisheries and 

some aquaculture activities become unviable by crab population explosions. Eradication also 

implies important requirements in terms of time and resources especially if little knowledge is 

available on the connectivity of populations. Some authors have already considered that blue 

crab eradication would not only be costly, but unfeasible. The approach of prevention, control 

and eradication of early biological invasions represents an ambitious, although not always 

realistic goal. One of the associated problems is that the number of allochthonous species 

present in any system nowadays is large, and measures should apply to all non-indigenous 

species, not just to some emblematic species. Prevention and early-detection are important 

measures to try to deal with unwanted environmental changes. Another argument shown by 

some biologists and ecologists is that ecosystems are not static but actually vary with time. As 

it often happens, all sides have some reasons and solid arguments. In the present case, it is 

believed that eradication is not feasible given the high fecundity of the species and the wide 

range of environmental conditions blue crabs are able to withstand, coupled to a large dispersion 

ability provided by their planktonic larval behaviour. 

3. An advanced management of the species as a fishery resource – As shown widely in the 

scientific and technical literature, there are few predators able to deal with adult blue crab, 

octopuses among them, but they do not withstand brackish or freshwaters. Specific fisheries 

have been shown to act as predation mechanisms able to keep populations at low levels, and 

therefore diminish the population expansion abilities. The development of a fishery targeting 

blue crab has naturally appeared in most areas as a mechanism to try to eradicate the species to 

keep the previous environmental and fishery status (although highly variable in environmental 

conditions given the estuarine conditions of the adult crab habitats). When eradication was 



116 

 

 

realized to be not possible, socio-ecology forwarded the way to use the crab fishery as both a 

survival mechanism for fishers and an ecological measure to diminish the ecological effects on 

the local areas while also diminishing the population dispersion and allowing the maintenance 

of fisheries activity in the affected areas. 

1.6.1. Objectives 

As remarked before, adaptive measures to try to keep populations at low levels using fisheries as a 

management tool may also become a way to minimize population expansions, since eradication is 

thought to be unfeasible due to the high fecundity, dispersion ability of the species, and their strong 

physiological ability to withstand wide ranges of water salinity and temperature. 

Keeping populations at low levels becomes a prevention measure that can also be a tool to maintain the 

fishery activity within socio-economic sustainable limits. The implementation of monitoring measures 

is an essential tool to quickly provide information to take management measures in an adaptive way. 

Information and education activities at all levels shall allow solid arguments to support from all sides 

the management decisions taken. The implication of society in management aspects implies that 

decisions are taken based on solid information and have a wide support from at least most parts involved 

in the problematic, which creates a sociological support for the decisions taken. In comparison with a 

top-down management, agreements based on local knowledge among the actual involved sectors would 

be able to reach a broader consensus.  

Thus, management measures should be taken at several levels: local, national and Mediterranean, each 

one of them within their competences. While local decisions may affect discrete activities or local areas, 

management at Mediterranean level may ensure the usefulness of coordination, wide access at the 

generated information and scientific knowledge, as well as a coordination with the assessment measures 

regularly recommended by the SAC, as in most regulated fisheries in the Mediterranean Sea. 

Specific activities could be: 

- Creation and testing of co-management committees/structures 

- Extraction of crab individuals from the system to keep populations at low density levels to 

prevent population expansion and environmental damage, coupled to fishery permanence in the 

local towns 

- Monitoring of the fishery: data collection on i) catch and effort data; andii) density estimations 

and biological characteristics of the populations based on both fishery-dependent and fishery-

independent methodologies. The information generated should be available to the SAC for 

scientific stock assessment 

- Generation and transmission of knowledge to the society, particularly to local populations and 

sectors involved 

- Implication of society on early detection of non-indigenous species and geographic dispersal 

of blue crab populations. 

1.6.2. Methodology 

Based on the recommendations obtained from the SAC assessments from the information gathered by 

the data collection activities, management decisions should take place at Mediterranean level to 

establish a common framework. Experts and administration meetings should take place at local, state, 

and Mediterranean levels taking into account the management recommendations. 

1.6.3. Deliverables 

 Management proposals to the SAC, including technical elements for the management of 

blue crab fisheries 

 Reports on catch and effort, and population characteristics from fishery-dependent 

methodologies by areas, including via GFCM Data Collection Reference Framework 

(DCRF) 
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 Density estimations and population characteristics from fishery-independent surveys by 

areas 

 Educational actions and material on biological and ecological characteristics of blue crab 

and their habitats, as well as on their fisheries 

 Annual reports on blue crab distribution based on fisheries and societal participation 

2. LIST OF DELIVERABLES 

WP 1 – Biology and ecology 

 Relationships of life-history stages with different habitats 

 Comparative knowledge of reproductive and growth dynamics among Mediterranean 

regions  

 Larval occurrence and distribution  

 Temporality of post-larval settlement 

 Behavioural aspects related to population dynamics (mating, spawning, etc.) 

 Food and feeding activities, predator-prey relationships 

 Genetic structure and relationships among Mediterranean basins and coasts 

 Other aspects considered relevant in specific regions 

WP 2 – Fishery-independent data collection 

 Abundance indices: annual/seasonal/monthly estimations, in the most important areas, of 

crab density and biomass (right units to be discussed and agreed upon, e.g. number and kg 

per square km) by habitat (sea, river, lagoons), sex (males/females/total), and adulthood 

stage (juveniles/adults) 

 Size frequency distributions by habitat, sex, and adulthood stage 

 Annual/seasonal/monthly estimations of i) proportion of juveniles and adults; ii) proportion 

of berried females (by egg development stage); iii) proportion of gonad maturity stages by 

sex; iv) moult stage (intermoult, pre-moult, post-moult); and v) sex-ratio 

 Other characteristics (to be agreed upon): e.g. proportion of (by sex and size) damaged 

crabs (missing legs or claws), external parasites, external/internal macroepibionts, and 

other relevant observed characteristics 

WP 3 – Fishery-dependent data collection 

 Monthly/seasonal/annual estimations of catch and effort values by harbour/region/basin 

(sectors) 

 Monthly/seasonal/annual size frequency distributions by habitats and sex by sectors 

 Monthly/seasonal/annual estimations of i) proportion of juveniles and adults; ii) proportion 

of berried females (by egg development stage); iii) proportion of gonad maturity stages by 

sex; iv) seasonality of moulting stage (intermoult, pre-moult, post-moult); and v) sex-ratio 

 Other characteristics (to be agreed upon): e.g. proportion (by sex and size) of damaged 

crabs (missing legs or claws), external parasites, external/internal macroepibionts, and 

other relevant observed characteristics 
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WP 4 – Stock assessment 

 Reference points (MSY, fishing mortality, biomass, etc.) 

 Estimation of population size (abundance) by GSA, countries and relevant localities 

(deltas) based on surveys (FID), by sex and adulthood (juveniles/adults) 

 Annual trends in abundance estimations (if/when available) 

 Information on commercial landings (FDD)/recreational harvest 

 Female reference points: proportion of (adult) female crabs; adult female abundance 

 Adult female abundance vs female exploitation fraction 

 Male conservation trigger3 

 Percentage of male crabs removed from the population each year by fishing 

 Scientific advice on the stock status 

WP 5 – Blue crab fisheries: fishing technology, socio-economic elements, and value 
chain 

 Descriptions of all types of fishing gear and methodologies used along the different 

Mediterranean GSAs 

 Description of the capture methodology by fishing gear 

 Description of the processes involved from landing to first sale, by GSAs 

 Description of crab processing, if any, previous and after landing 

 Results of socio-economic interviews 

 Other socio-economic aspects agreed to be relevant 

WP 6 – Management proposals 

  Management proposals to the SAC, including technical elements for the management of 

blue crab fisheries 

 Reports on catch and effort and population characteristics from fishery-dependent 

methodologies by areas, including via GFCM DCRF 

 Density estimations and population characteristics from fishery-independent surveys by 

areas 

 Educational actions and material on biological and ecological characteristics of the blue 

crab and their habitats, as well as on their fisheries 

 Annual reports on blue crab distribution based on fisheries and societal participation 

                                                           
3 Maximum level of catch of one sex that should not be surpassed to not compromise the reproductive capability of a 

population, since often in crabs, the sexual dimorphism could drive the fishery and the market towards the preference of 

female or male individuals. 
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3. CHRONOGRAM 

A provisional timetable is presented below to account for the activities envisaged by work package. 

ACTIONS MONTH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Coordination Kickoff meeting                                                 

Coordination 

Standardization 

methodologies 

meetings                                                 

Coordination 
Intermediate 

meeting                                                 

Coordination Entire programme                                                 

Coordination Final meeting                                                 

WP1:Biology Preparation                                                 

WP1:Biology Data collection                                                 

WP1:Biology 
Check of data 

collection                                                 

WP1:Biology Data analysis                                                 

WP1:Biology SAC analyses                                                 

WP1:Biology 
Reports 

preparation                                                 

WP2:FIDC Preparation                                                 

WP2:FIDC Data collection                                                 

WP2:FIDC 
Check of data 

collection                                                

WP2:FIDC Data analysis                                                 

WP2:FIDC SAC analyses                                                 

WP2:FIDC 
Reports 

preparation                                                 
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ACTIONS MONTH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

WP3:FDDC Preparation                                                 

WP3:FDDC Data collection                                                 

WP3:FDDC 
Check of data 

collection                                                 

WP3:FDDC Data analysis                                                 

WP3:FDDC SAC analyses                                                 

WP3:FDDC 
Reports 

preparation                                                 

WP4:Stock 

assessment 

Preliminary 

analyses with 

existing data                                                 

WP4:Stock 

assessment 

SAC analyses and 

recommendations 
                                                

WP4:Stock 

assessment 

Reports 

preparation                                                 

WP5:Technology 

and  socio-

economics 

 Preparation- 

Technology and 

Socio-economics 

                                                 

WP5:Technology 

and socio-

economics 

 Identification and 

description of 

fishing 

methodologies 

and gear                                                 

WP5:Technology 

and socio-

economics 

 Selectivity 
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ACTIONS MONTH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

WP5:Technology 

and socio-

economics 

Identification of 

economy 

pathways                         

WP5:Technology 

and socio-

economics 

Description of 

economy 

pathways                         

WP5:Technology 

and socio-

economics 

Improving 

economy 

pathways                         

WP5:Technology 

and socio-

economics 

Reports and 

recommendations 
                                                

WP6: 

Management 

proposals 

 Preparation 

                                                

WP6: 

Management 

proposals 

 Local 

knowledge: 

recompilation                                                 

WP6: 

Management 

proposals 

 Diffusion of co-

management  

tools and 

decisions based 

on knowledge: 

adaptive 

management tools                                                 

WP6: 

Management 

proposals 

 Identification of 

present 

management tools                                                 

WP6: 

Management 

proposals 

 Proposals of  

consensus 

management tools                                                 
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ACTIONS MONTH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

WP6: 

Management 

proposals 

Reports and 

recommendations 
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4. TENTATIVE BUDGET 

A tentative budget by work package is suggested in the table below for a two-year period (2022–2023) 

 
Human 

resources 

Field work  

(sampling and surveys) 
Total (EUR) 

Programme coordinator 40 000 / 40 000 

Junior staff in partners 120 000 / 120 000 

WP 1 - Biology/Ecology / 30 000 30 000 

WP 2 – FID / 75 000 75 000 

WP 3 – FDD / 75 000 75 000 

WP 4 - Stock assessment 12 000 / 12 000 

WP 5 – Socio-economics 12 000 20 000 32 000 

WP 6 – Management measures / / / 

Other related cost   6 000 

Other transversal matters  

(IT support, GFCM coordination and 

assistance) 

/ / / 

   390 000 
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Appendix 8 

Concept note for a research programme on common dolphinfish 

PREPARATION OF THIS DOCUMENT 

On the basis of the request of Recommendation GFCM/43/2019/1 on a set of management measures for the 

use of anchored fish aggregating devices in common dolphinfish fisheries in the Mediterranean Sea and the 

discussions held at the meetings of the Subregional Committees for the Western Mediterranean (SRC-WM) 

(online, February 2021) and the Central Mediterranean (SRC-CM) (online, March 2021) this concept note 

describes the main elements of a proposal for a research programme on common dolphinfish (Coryphaena 

hippurus) fisheries aimed at assessing the state of common dolphinfish stock and at defining possible fish 

aggregating device (FAD) fisheries management measures. The outcomes of the research programme will be 

provided to the Scientific Advisory Committee on Fisheries (SAC) for the further development of a long-term 

multiannual management plan that would contribute to the sustainability of the common dolphinfish stock.   

The present concept note is based on the draft action plan presented and discussed at the above mentioned 

meetings of the Subregional Committees (Appendix 6 of Inf.12)1 . It has been elaborated in consultation with 

administrations and national experts convened at different workshops organized by the Food and Agriculture 

Organization of the United Nations (FAO) regional projects CopeMed and MedSudMed in the last five years. 

It also considers a comprehensive review of recent scientific papers analysed in (Moltó et al., 2020). 

The draft was compiled by the Secretariat of the General Fisheries Commission for the Mediterranean 

(GFCM), in collaboration with a group of dolphinfish experts in the Mediterranean Sea, including Vicenç 

Moltó, Ignacio Catalán, Andres Ospina-Álvarez and Rubén Roa-Ureta. 

1. BACKGROUND  

Common dolphinfish or mahi-mahi is a large pelagic and highly migratory species globally distributed in 

tropical and subtropical regions. Among its main characteristics, it is noticeable the fast growth and short life 

span, with a maximum reported of four years, being a voracious top predator that feeds on multiple resources. 

Since ancient times, this species has been a fishing resource in the regions where it is found, mainly targeted 

by small-scale fisheries taking advantage of their behavior of shelter beneath floating objects. 

The Mediterranean Sea constitutes the northern limit of the Atlantic regional distribution of this species. In the 

Western and Central Mediterranean, there are mainly four coastal countries involved in the dolphinfish fishery, 

Tunisia, Malta, Italy and Spain (only Balearic Islands archipelago), where this species has social and 

economical importance (Moltó et al., 2020). These countries actively target this species by a small-scale 

fisheries, composed of small boats, using FADs manufactured by hand with cheap and quotidian materials, 

and a modified small size purse seine net opened at the bottom (Moltó et al., 2020). In addition it is also 

captured by longlines as bycatch and is very valued by recreational fisheries.The species is only seasonally 

present in the region, appearing when the water temperature reaches 16ºC or higher (Massutí et al., 1995). 

Dolphinfish spawn in this region during spring and early summer, from May to September with the spawning 

peak in late June – early July, and the fishery takes place from August to December when the young of the 

year approach the coast to feed until the juveniles leave the region due to water cooling (Massutí et al., 1995). 

The migratory pattern is not well unvailed yet. Some hypothesis suggested a reproductive migration from the 

Atlantic ocean, similar to that of Atlantic bluefin tuna (Thunnus thynnus) but from subtropical regions (Massutí 

et al., 1995). However, recent genetic studies comprising several Mediterranean locations evidenced that the 

Mediterranean dolphinfish population show a coherent genetic structure (Diaz-Jaimes et al., 2010; Marosso et 

al., 2016; Sacco et al., 2017; Maggio et al., 2019). These recent evidences suggest an intra-Mediterranean 

migration route, despite the connectivity between the Atlantic and Mediterranean. Therefore the Mediterranean 

population can be considered a single stock which fisheries are shared by several coastal countries thus calling 

for coordinated efforts in its assessment and management. 

                                                           
1 GFCM:SAC22/2021/Inf.12:  Report of the Subregional Committee for the Western Mediterranean (SRC-WM) (online, 17–19 

February 2021) 
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The Food and Agriculture Organization of the United Nations has promoted the study of the species in this 

region since the 1990s. Through the regional projects CopeMed and MedSudMed, and the creation of a 

working group of experts on this species ( thereafter refered to as Cory-WG), several regional projects have 

been carried out to gather biological and fishery information to help achieving a better fishery management.  

The last Cory-WG meeting reports (FAO-COPEMED 2016a, 2016b, 2019), and a recent comprehensive 

published review (Moltó et al., 2020), developed in the same framework, summarize the current gaps of 

knowledge and establish the future lines of research for the Mediterranean dolphinfish stock. The present 

concept note derives its objectives largely from that effort, the recent advances in the assessment of the 

Mediterranena stock, and the latest recommendations2,3 made by the GFCM.  

2. OBJECTIVES OF THE RESEARCH PROGRAMME 

Against this background, and on the basis of the draft plan of action agreed at the meetings of SRC-WM and 

SRC-CM (Appendix 1) the research programme is foreseen for 24 months. It is intended that it is finalized 

on time to provide the necessary advice to the forty-sixth session of the Commission in 2023. It will be 

achieved by joining forces of ongoing research activities by the current research teams, and with the support, 

at least in its first phase, of the relevant FAO Regional Projects. A tentative chronogram is presented in 

Table 2.  

The general objective of the research programme, as set in Recommendation GFCM/43/2019/1 is to assess 

the state of common dolphinfish stock and define FAD fisheries management measures that would contribute 

to the sustainability of the common dolphinfish stock. To this aims three specific objectives are defined:   

- establish a framework for stock assessment:  

- assess the impact of FADs on the stock sustainability and on the ecosystem; and  

- identify and appraise management measures to guarantee a low risk of stock collapse while 

maintaining sustainable and relatively stable common dolphinfish fisheries in the Mediterranean.  

The project shall be carried out within a strong coordination framework, also relying on international and 

national networking. It foresees four main work packages, within which research teams shall share 

methodologies, data and expertise. 

3. WORK PLAN 

It is foreseen that the work plan be divided into four work packages as summarised in Figure 1 and described 

below in detail. 

 

Figure 1. Graphical summary of the four work packages 

                                                           

2Recommendation GFCM/30/2006/2 on the establishment of a closed season for common dolphinfish fisheries using 

fish aggregating devices.  

3 Recommendation GFCM/43/2019/1 on a set of management measures for the use of anchored fish aggregating devices in common 

dolphinfish fisheries in the Mediterranean Sea. 
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3.1. Work package 1: stock assessment 

3.1.1. Background and objectives 

Despite the relevant commercial interest of this species in countries of the central and western 

Mediterranean and the long history of this traditional fishery, few attempts of quantitatively assessing the 

status of the stocks have been undertaken so far. This is due to the biological characteristics of the species; 

a fast-growing and short-lived fish, and to the peculiar way of fishing: a small-scale sector that employs 

FADs and targets only the young-of-the year during five months per year. Data are scarce, with no time 

series of the age or length composition nor scientific surveys. Total annual catches are available for the 

FADs fishery in the four main countries: Italy, Malta, Spain and Tunisia, while effort information is 

uneven. Longlines fleets also capture common dolphinfish as bycatch of tuna-like species. Information of 

this fishery is yet uneven. The characteristics mentioned above prevent the application of classical 

analytical models which are based on annual cohorts and yearly time steps.    

Previous attempts in the Mediterranean take us back to 1999 (Lleonart et al,.1999). A virtual population 

analysis (VPA) adapted to a single year pseudocohort with time units being fortnight instead of year, as 

in the classical VPA. It was performed for two separate years, 1995 and 1996, for the Mallorca FADs 

fishery. The results were not conclusive in terms of relevant reference points, but they provided an insight 

into the evolution of the cohorts which exhibits a fast depletion in the five months. The fishing mortality 

rates per week obtained were extremely high, reaching values about 14 when extrapolated to the whole 

year.  

In 2001, three other trials were carried out by the CORY-WG convened by the FAO-CopeMed Project 

(FAO-GFCM, 2004): i) non-equilibrium production model IFOX to CPUE data for the period 1984–2001 

from Malta and Spain; ii) a length cohort analysis (Jones LCA) and; iii)  a separable VPA with catch-at-

age data (on a monthly basis) for 2001 data of Tunisia, Malta, Majorca and Sicily pooled together. The 

production model resulted in very poor goodness of fit (below 4 percent), which prevented the estimation 

of MSY or other reference points.  

Jones LCA to the annual average catch length composition of 2000–2001 was also unable to obtain 

reference points due to the short and incomplete data series (partial data for 2000) and the restrictive 

equilibrium assumptions given the wide and complex dynamics of the species  

Regarding the third method, (separable VPA) reference points obtained F = 14.5 y-1 (average for sizes 

30-50 cm) and of 11.7y-1 (average for sizes 17-65 cm) were similar to those obtained by Lleonart et al., 

1999. However, the model performance was not considered reliable because of the short time series (two 

years) and the similar values and patterns for the residuals at age when several options of model settings 

were tested.  

After these first experiences, the experts reiterated that conventional stock assessment is not suited for 

this species. Consequently, there was the need to search for alternative methods that were more congruent 

with the species dynamics, capable of coping with monthly or weekly time steps, and suitable to data -

limited situations.  Given the fast depletion of the yearly cohort in five months and the fact that the fishery 

is data limited, it was suggested that the type of models more suitable for new attempts could be  the 

depletion models. 

With the support of the CopeMed and MedSudMed Projects on convening expert-meetings of the CORY-

WG since 2011 onwards, a new assessment exercise was attempted with a model developed in the eastern 

Pacific Ocean where dolphinfish is a bycatch of the tuna fishery through different types of gear. The Inter-

American Tropical Tuna Commission (IATTC) developed a method based on the depletion of an annual 

cohort based on the negative exponential decay on a monthly basis. The method, called the monthly 

depletion estimator, is similar to the catch-curve analysis. It measures the relative abundance of a cohort 

as it ages throughout its first year of life, using the CPUE (Aires-da-Silva et al., 2014). In 2016, the 

CORY-WG met in Málaga to test this method using monthly CPUEs of three countries. However, 

reference points, targets or limits could not be defined, and therefore, conclusions on stock status could 

not be drawn. In 2020, a further effort to acquire better data from Spain, Italy, Malta and Tunisia allowed 

for the application of another depletion model: the multiannual-multifleet-generalized depletion model 

(MAGD). Originally developed for short lived species as cephalopods (Roa-Ureta, 2012), these models have 
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proved useful in many small-scale and data-limited fisheries around the world (Roa-Ureta, 2015; Roa-Ureta et 

al., 2015, 2019, 2020). 

The MAGD model was adapted to the Mediterranean dolphinfish fishery to incude five fleets and 12 years 

of data. It uses monthly catches and effort from FAD fleets from Spain, Italy, Malta, and Tunisia and the 

aggregated catch and effort of several longline fleets. The model is based on a mechanistic relation 

between total catch as response and total effort and total abundance as predictors. It estimates natural and 

fishing mortality per month, recruitment to each fleet in each year, and several fishing operational 

parameters totalling 77 parameters to estimate. The MAGD model allows determination of the 

instantaneous exploitation rate as a management useful measure of stock’s status.  

At the last session of the GFCM WGSASP (online, January 2021), a preliminary assessment was presented 

using a MAGD. The instantaneous exploitation rate estimated according to Patterson formula: F/Z, 

showed that the fishery stays close to sustainable exploitation, and reaches 40 percent only shortly during 

any given fishing season, usually just in one month, while in the remaining months of the season, the 

exploitation rate is much lower. Recruitment showed a decreasing trend from 2008 to 2012, and then it 

stabilized around ten million recruits per year up to the last season (2019). 

The advice could not be considered quantitative, and therefore the WGSASP recommended, on a 

precautionary approach, not to increase fishing mortality. The working group also noted: i) the need for 

improvement of the information available in certain datasets; ii) the need to peer review the modeling 

approach followed; and iii) the need to evaluate suitable reference points that capture the variability of 

stock status.  

3.1.2. Methodology 

On the basis of that, the following actions are proposed to be developed within Work package 1.  

According to the latest information provided by the experts at the recent working groups, Table 1 shows 

the current data available from fishery-dependent sources. It would be needed that these series are 

expanded, in order to fulfill the improvement of the assessment of the stock.  

Table 1. Available fisheries-dependent data on common dolphinfish in western-central Mediterranean 

Country Gear type Time 

aggrega

tion 

Catch 

series 

Units Number 

of fishing 

trips 

(month) 

Number 

of Fished 

FADs 

(month) 

Fish 

size 

Number 

of hooks 

Price Nb of 

active 

vessels 

per year 

MALTA FADs Monthly 2006-

2020 

Tonnes 2006-

2020 

2011-

2018 

2004-

2020 

 2012-

2016 

2006-

2020 

Longlines Monthly 2006-

2020 

Tonnes 2006-

2020 

 - - - - 

SPAIN FADs Monthly 2000-

2020 

Tonnes 2000-

2020 

2004, 

2018 

1996, 

2004, 

2018 

 2000-

2020 

2000-

2020 

Longlines Daily 2000-

2020 

Number 2000-

2020 

 2000-

2020 

2000-

2020 

- 2000-

2020 

ITALY FADs Monthly 2008-

2018 

Tonnes 2008-

2018 

- -  2006-

2017 

- 

Longlines Monthly 2008-

2018 

Tonnes 2008-

2018 

 - 2008-

2020 

- - 

TUNISIA FADs Monthly 1995- 

2018 

Tonnes - 2004, 

2016 

2000-

2011 

 2000-

2020 

- 

Longlines - - - -  - - - - 

(-) Data not available 
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3.1.2.1. Improve data 

 Fishing effort:  Tunisian effort data are presently lacking. To overcome this shortcoming it is suggested 

to explore alternative sources of information as case studies or records of fleet activity by other 

authorities besides the national fishing administration.  

 Catch data: catches are available in the FADs fisheries of the four countries and from longlines in Italy 

Malta and Spain. The temporal series of catches should be extended as much as possible to the past.  

 Mean monthly individual length, growth and maturity: a review of all the existing published 

information on growth and maturity in the Mediterranean will be carried out to improve the current 

estimations of these parameters. Continuous acquisition of biological data will be encouraged. 

In addition to the previous data needs which are considered priority, the information on the following items 

would also be seeked, conditioned to the resources availability:  

 fisheries data of other countries in the region also targetting this stock: Libya, Egypt, Greece or others;  

 information from recreational fisheries; a review of the current information collected in some countries 

from existing databases of the research institutes, universities and national administrations will be 

carried out and if it is estimated above 5 percent of the total catch, it should be included in the model; 

and 

 Migration; it is relevant in this species as the adults are not found in winter months. If possible, tagging 

programmes would improve the existing knowledge about the migratory patterns of this species.  

3.1.2.2. Improve modelling aspects 

 Estimate spawning abundance through the use of abundance estimates from the longline fleet in 

conjunction with the maturity ogive and length-frequency data. 

 Explore the stock-recruitment relationship by connecting spawning biomass in year y with recruitment 

estimates in year y+1 from generalized depletion models. 

 Test also surplus production models to complement the depletion model outputs and to estimate 

reference points based on fishing mortality, biomass and recruitment. 

 Peer review the methods, data and assumptions by external reviewers. 

3.1.2.3. Implementation and timeframe 

Workpackage 1 will be initiated in 2021 with the support of FAO CopeMed II and MedSudMed Projects, 

and may continue in 2022 under the framework of the GFCM and in particular the relevant SAC expert 

groups. It will involve the organisation of expert meetings and the assistance of national experts. 

3.2. Work package 2:  assessment of FADs impacts  

 Compilation of relevant information on the description and potential impact (both biological and 

environmental) of FADs in the different countries involved in the fishery. 

 Collection of socio-economic data for relevant countries and fisheries. 

3.2.1. Background and objectives 

In the Mediterranean Sea, FADs, which target common dolphinfish consist of buoys or floating structure 

tethered to the sea floor with polypropylene rope and large stones or concrete blocks. In addition to the target 

species other nine fish species have be found associated to dolphinfish schools under the FADs (Andaloro et 

al., 2007).  

This activity is widely common in Italy (Sicily), Tunisia, Malta and Spain where it has historical roots in the 

Balearic Islands. In these areas, FADs are usually set at sea by fishers in later summer and, depending of the 

country, removed at the end of the season by December. Part of them is lost due to bad wether episodes and 

remain in the bottom contributing to marine litter. 
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From recent censuses carried out around the Balearic Islands, in the southern Tyrrhenian Sea, Ionian Sea and 

Sicilian Strait more than 65 000 FADs were yearly used and this fishing activity and it has been perpetuated 

in this way since the 1950s.  Italy and Tunisia contribute to the annually number of FADs with about 20 000 

for each nation while Malta contribute with about 15 000 FADs and the Balearics Island with about 5 000 

FADs per year (Sinopoli et al., 2020) . 

This high number of FADs in the Mediterranean has shown various impacts both on resources and on the 

environment. In fact, a study has shown that FADs in some fish species can negatively influence the natural 

approach of coastal habitats by blocking fish in off-zones (Sinopoli et al., 2007). Other studies have instead 

shown that FADs increase the life success of some species and have facilitated the expansion north of a 

thermophilic fish. In this way, the excessive use of FADs can modify the epipelagic fish diversity (Sinopoli et 

al., 2019). 

In a study, it was estimated that 1 596 518 FADs were lost at sea in the Mediterranean from 1961 to 2017. This  

correspond to 1 535 000 anchor blocks, 719 000 km of polyethylene cable and about 32 800 plastic floating 

objects (Sinopoli et al., 2020). Once lost or abandoned, FADs represent an  impact on the marine environment 

and the associated fauna. It was seen in particular that concrete blocks, ropes and other plastic material entangle 

coral colonies thus having a deleterious mechanical impact on benthic fauna (Consoli et al., 2020) . 

The high number of FADs deployed in the Mediterranean Sea is functional to the ease of their finding and the 

intent of fishers to hoard the fishing areas. Preliminary results (Cillari et al., 2018) showed that using a huge 

number of FADs does not result in greater associated biomass and generates conflicts among fishers and 

competition for the occupation of fishing areas. Fish aggregating devices are placed far from the coast in order 

to intercept the dolphinfish offshore. This results in some economic disadvantages: for the fishers a waste of 

unnecessary equipment and the higher costs of reaching offshore fishing areas, and for the environment a 

greater release at sea of marine litter and fuel. 

A significant reduction in the number of FADs is undoubtedly the first and most important strategy to mitigate 

the impact of these devices in the Mediterranean and in all oceans (Moreno et al., 2018). This could also have 

positive effects in resolving conflicts between navigation and fishing activities 

Another solution to reduce the impacts of FAD litter could be replacing the materials with sustainable ones. In 

oceanic waters, the use of FADs made of high-buoyancy wood (i.e. balsa), sisal ropes and cotton sheets (for 

shading) showed efficiency in operation with costs comparable to those of materials traditionally used for 

drifting devices (Moreno et al., 2018; Diaz et al., 2016). These experiences have not been applied but are in 

line with Recommendation GFCM/43/19/1 which aims at promoting the application of sustainable FAD 

fishing practice. 

3.2.2. Methodology 

As there are different regulations in the different countries regarding the deployment and use of FADs, the first 

activity within this work package will be the collation of existing information (from the fishers association, 

and published studies) on the carachteristics of FADs and their deployment and follow up.  

Where this information is missing, pilot tudies will be put in place during a full fishing season involving 

interviews with fishers and recording of the daily fishing activity (catch and effort) through observers onboard.  

Pilot studies  

 Socio-economic surveys; and  

 record of FADs caracteristics and fishing activity with observers onboard. 

3.2.3. Implementation and timeframe 

Work package 2 will be launched in 2022 and will be coordinated by the GFCM. It will require the 

assistance of interviewers and observers onboard.  
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3.3. Work package 3: potential management scenarios 

3.3.1. Background and objectives 

This work package will focus on the qualitative and quantitative analysis of possible management measures, 

against their feasibility and effectiveness. It will take into account local management strategies including 

national management plans and existing legislations. 

The agreed regular process for assessing the implications of potential management measures for any fishery 

in the GFCM area of application consists of three steps:  

 identification of management measures; 

 definition of the indicators to be used in the assessment; and 

 application of a common methodology to compare the different measures.   

For step one, national experts should provide the list of measures in place in their country. Those measures 

can be classified as one of the following: “spatial restrictions”, “temporal restrictions”, “gear restrictions”, 

“minimum landing size”, “participatory restrictions”, “limits to fishing capacity” and “monitoring, control and 

surveillance measures”. These measures are then assessed qualitatively, based on the experts’ knowledge in 

terms of their feasibility and effectiveness. 

For step two, indicators (biological, ecological, and socio-economic) linked to the objectives of the potential 

management plan should be identified to evaluate both the impact and the cost-efficiency of the management 

measures stipulated in a given scenario.  

For step three, two groups of methods are available: i) qualitative methods, based on expert opinions that do 

not provide a precise assessment and are subjective; and ii) quantitative methods. If adequate information is 

available, a quantitative method should be carried out since it can provide a more precise assessment. 

3.3.2. Methodology 

The management strategy evaluation framework relies on numerical simulations to compare the outcomes of 

different management scenarios on a quantitative way. However it requires well established reference points 

emanating from the stock assessment as well as socio-economic indicators. Different methods exist depending 

on the quality of the indicators used.  

A session will be organised within the framework of the GFCM Workshop on Management measures 

(WKMEASURES) to undertake the following tasks:  

 collation of the current management measures in place at national level, including on the 

management of FADs; 

 identification, discussion and agreement of the management scenarios to be tested in collaboration 

with scientists, administrations and stakeholders; and 

 development and running of data limited and/or qualitative assessments of the impact of the agreed 

management scenarios. 

If deemed necessary, to prepare the information required by the WKMEASURES, previous meetings will also 

be organised with the attendance of experts, managers and stakeholders.  

3.3.3. Implementation and timeframe 

Work package 3 will be developed throughout 2022 and will be coordinated by the GFCM. The outcomes 

will be presented at the twenty-fourth session of the SAC in 2023. 

3.4. Work package 4: transversal work package on coordination, networking and 
capacity building 

3.4.1. Background and objectives 

Given that several countries fish the unique Mediterranean stock of common dolphinfish, the present GFCM 

research programme aims at setting the basis for the assessment and management in a more coordinated way.  
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Standardizing methodologies and establishing common targets for a future multiannual management plan need 

a significant coordination effort.  

The past experience of more than 20 years by the FAO regional projects in support of improving the knowledge 

of this fishery has enabled the creation of a solid network of scientists and administration experts of all the 

countries involved. The exchange of information and expertise, as well as the way of working collaboratively 

is already in place and functional. Therefore, this work package shall foresee the continuation and 

strengthening of this network of experts using the current technologies for a fast and accurate exchange of 

information and internal discussions and the organization of meetings as deemed necessary. Capacity building 

activities are also foreseen to spread the use of methods for assessing the stock and the potential management 

scenarios.  

3.4.2. Methodology 

The work package 4 will include the following actions:  

 preparation and organization of meetings related to Actions 1 and 2; 

 engagement with extra-regional experts and organizations working on dolphinfish; 

 supervision of scientific work; and  

 training and capacity-building.  

3.4.3. Implementation and timeframe 

Action 3 will be developed throughout 2021–2022 and will be coordinated by the GFCM with the contribution 

during 2021 from the relevant FAO regional projects. 

4. DELIVERABLES  

- Definition of a proper method for assessment and of stock indicators  

- Case studies in specific countries for socio-economic surveys and FADs carachteristics 

- Common management framework  

- Methodologies for data collection and long-term monitoring 

- Intermediate report 

- Final Report 

5. TENTATIVE PROPOSED PARTNER COMPOSITION 

Italy 

Malta 

Spain 

Tunisia 

(Libya?) 

TOTAL: 5 Partners + GFCM Supervision 

The following contribution is foreseen for each country 

 One researcher  

 One junior scientist/field observer   

 One focal point backing up researchers in the data collection at Ministry Directorates, administrations, 

and fishers’ cooperatives 
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6. PROVISIONAL TIMETABLE  

ACTIONS MONTH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Work package 1 Catch and effort data collection                                                 

Work package 1 Individual length distribution                                                 

Work package 1 Information from recreational fisheries 
                                                

Work package 1 Meeting for stock assessment                                                  

Work package 1 Training workshop                                                 

Work package 2 Collation of existing information                                                 

Work package 2 Socio-economic survey                                                 

Work package 2 Field pilot studies                                                 

Work package 2 Data analysis                                                 

Work package 3 
Collation of the current management 

measures                                                 

Work package 3 Stakeholders consultation on potential 

management  scenarios                                                  

Work package 3 Testing of data limited and/or qualitative 

assessments of the impact of the agreed 

management scenarios                                                 

Work package 3 WKMEASURES                                                

Work package 4 Coordination                                                 
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7. TENTATIVE OVERALL BUDGET 

Work 

Packages 
ACTIONS 

Permanent staff 

(man/months) 

Contract staff 

(junior) 

(man/months) 
Consultants Field work Meetings Funds requested 

WP 1 Data collection 2 x 4 6 x 4    
Covered by 

Existing 

CopeMed funds 

WP 1 Training workshop   1  1 online 

WP 1 Meeting for stock assessment     1 online 

WP 2 Collation of existing information 2 x 4 6 x 4 1   25000 

WP 2 Socio-economic survey  2 x 4 1   20000 

WP 2 Field pilot Studies 2 x 4 4 x 4 

 4 x Pilot studies: 

(embarks and 

interviews at ports) 

 50000 

WP 2 Data analysis     1 12000 

WP 3 
Collation of the current management 

measures 
1 x 4 1 x 4 

   10000 

WP 3 Stakeholders consultation on potential 

management  scenarios  

    2 

 

24000 

WP 3 Testing of data limited and/or 

qualitative assessments of the impact of 

the agreed management scenarios 

  1   10000 

WP 3 WKMEASURES     1 12000 

WP 4 Coordination       

Other costs       7000 

TOTAL       170000 

Example estimation costs for staff: 2x4 means 2 months of a scientist x 4 (countries). If Libya finally joins, it will be 5 instead of 4 . Should meetings be held 

online, it will be reduced in – 36000 Eur 
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Appendix 9 

Concept note for a pilot study for selectivity of bottom trawl fisheries exploiting 
demersal stocks in the Strait of Sicily 

BACKGROUND 

The production of large quantities of unwanted bycatch is a pervasive feature of bottom trawl fisheries 

in Mediterranean demersal mixed fisheries. 

Unwanted bycatch is a general term that encompasses both catches of individuals under regulatory size 

as well as other marine organisms that cannot be commercialized for any reason (e.g. from non-edible 

invertebrates to damaged fish of commercial categories).  

In Mediterranean trawl fisheries, the amount of unwanted bycatch that is discarded at sea is estimated 

to range between 20 percent and 65 percent of the total catch. 

The most recent decision endorsed by the forty-third session of the General Fisheries Commission for 

the Mediterranean (GFCM) (Greece, November 2019) on the matter, Resolution GFCM/43/2019/7 

amending Resolution GFCM/41/2017/3 on the reactivation of the Working Group on Fishing 

Technology, highlights the need to identify concrete and directly implementable selectivity measures 

to allow mitigating the adverse effect of fisheries on juveniles. 

Modifying fishing gear to ensure better selectivity is a well-tested and -known option to help reduce the 

amount of unwanted bycatch, with many experimental studies reporting enhanced escapement of the 

smaller size fraction of commercial species. 

Solutions to improve selection in bottom trawl fishing can be sought through: 

 modifications to the body of the trawl net by using panels of different meshes; 

 modifications of the codend netting mesh-size; and/or 

 fitting bycatch reduction devices. 

Numerous studies carried out across the Mediterranean have shown that among the solutions tested, 

square mesh panels and selective grids have yielded good technical results. Moreover, these devices are 

of low cost, ease of operation, with low environmental impact. Among the existing technical solutions 

related to the type of mesh netting, the use of 90º turned mesh (T90) has been shown to increase the 

size at selection. The insertion of selective sorting grids in the body of the trawl has also been repeatedly 

trialed with good results in terms of species and size selection. 

It has been shown that the positive effects on juveniles come at a cost as they have been shown to also 

determine losses of commercial fish fractions which are, nevertheless, potentially acceptable once 

adequately investigated and quantified and the potential trade-offs examined. In this sense, the 

involvement of fishers in designing and trialing these selective measures in real commercial conditions 

is the key to obtaining a holistic understanding of the net positive effects of such measures. 

PROPOSAL 

In light of the requests stemming from existing Recommendation GFCM/42/2018/5 on a multiannual 

management plan for bottom trawl fisheries exploiting demersal stocks in the Strait of Sicily 

(geographical subareas 12 to 16), repealing Recommendations GFCM/39/2015/2 and GFCM/40/2016/4 

to prioritize the identification and the need to develop measures focusing on the mitigation of the 

adverse impacts of trawl fishing to juveniles in the fisheries of deep-water rose shrimp (Parapenaeus 

longirostris) and European hake (Merluccius merluccius) in the Strait of Sicily, the Working Group on 

Fishing Technology (WGFiT), based on the discussions held among experts, recommends the 

implementation, in 2022, of a pilot project in the Strait of Sicily. 
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Aims 

The aims of this pilot project are to: 

1. assess the effectiveness, at the subregional level, of reducing the impact of bottom trawling on 

juveniles by experimentally adopting two directly implementable selectivity measures in the 

trawl fishery for deep-water rose shrimp and European in the Strait of Sicily, which are i) fitting 

a 90º turned mesh (T90) panel on the trawl net extension; and ii) inserting a selective grid in 

the standard net extension; and 

2. ensure that the spatial coverage and significance of the foreseen results be maximized by 

planning the pilot in a manner to be in line with the selectivity work carried out elsewhere on 

similar fisheries and technical measures, e.g. in the western Mediterranean. 

Actions  

Step 1: fisher and stakeholder involvement 

To properly assess the effectiveness of reducing unwanted catches and discards, the proposed two 

technical measures will have to be experimentally adopted by a large number of commercial trawlers, 

of all trawling fleets operating in the Strait of Sicily (Italy, Tunisia, as well as other interested CPCs) 

and tested during regular working conditions. 

The key element of the pilot project will thus be the full involvement of fishers in the design and 

execution of the activities foreseen by the pilot. To ensure an adequate buy-in from and participation of 

the commercial fishers/fleets, the work at sea will have to be preceded by extensive sensibilization 

communication campaigns for fishers in the first place, but also for relevant stakeholders more 

generally. Also, a dedicated budget will be required to cover for the experimental expenses (e.g. changes 

in the fishing gear) and some kind of incentive should be foreseen for fishers to participate in the 

experimental phase of the pilot study.  

Step 2: work at sea 

It is envisaged that the experimental adoption of the above selective measures will take place for a well-

defined period of time during the fishing season, to be decided also taking into account seasonal issues 

(e.g. catches, prices, mortality, etc.), when evaluations of effectiveness will be performed 

simultaneously and on a large geographical scale (at subregional level) during regular fishing operations 

on commercial fishing grounds. 

Thus, the sampling strategy for the selective advices and control assessments is foreseen to be 

standardized and comprising parallel hauls using commercial vessels fishing with a regular commercial 

trawl nets (control) and with modified nets containing the proposed experimental selective measures, 

over consecutive/same days in the same area.  

During the experimental period, detailed information on bycatch (both discards and incidental catches 

of vulnerable species), but also on the species composition as well as the length frequency distribution 

and condition of the catch, for both the original and the experimental fishing gear should be collected. 

Detailed economic information on the sales of the catch from both sources will also be required.   

Step 3: extending the coverage 

In order to ensure an even wider geographical coverage, and consequent significance of future results, 

the work of the pilot project in the Strait of Sicily is proposed to be planned as a concerted action with 

other initiatives of this kind being carried out elsewhere in the Mediterranean Sea, e.g. the western 

Mediterranean, through the use of common methodologies. 
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Step 4: data analysis 

The results from field trials will be analyzed statistically within a standardized analysis framework of 

catch analysis, at subregional level.  

Conclusions on the effectiveness of the experimentally adopted selective measures in reducing juvenile 

bycatch and discards will emanate from a compared analysis among parallel hauls, among fleets, with 

respect to vessels dimensions, net features, fishing grounds, and among countries.  

FOLLOW-UP 

Final considerations will support decisions on the full adoption of selective measures within the 

framework of multi-annual plans for deep-water rose shrimp and European hake. 

This concept note will be further developed by participating experts, following initial endorsement by 

the GFCM Scientific Advisory Committee on Fisheries (SAC).
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Appendix 10 

List of species of interest for recreational fisheries1 

Appendix 10/Annex 1 

GFCM DCRF priority species list – species of interest to recreational fisheries 

  

GFCM subregions ►  

Western 

Mediterranean Sea  

Central 

Mediterranean Sea  
Adriatic Sea  

Eastern  

Mediterranean Sea    

  

GSAs ►  

1, 2, 3, 4, 5, 6, 7, 8, 9, 

10, 11  

12, 13, 14, 15, 16, 19, 

20, 21  
17, 18  22, 23, 24, 25, 26, 27  

  

  

Countries ►  
Algeria, France, Italy, 

Monaco, Morocco, 

Spain  

Italy, Greece, Libya, 

Malta, Tunisia  

Albania, Bosnia and 

Herzegovina, Croatia, 

Italy, Montenegro, 

Slovenia  

Cyprus, Egypt, 

Greece, Israel, 

Lebanon, Syrian Arab 

Republic, Turkey  

  

Scientific name  
FAO  

3-alpha code 

DCRF Species 

Group 

Anguilla anguilla ELE x x2 x2 x Group 1 

Coryphaena 

hippurus DOL   x x x Group 1 

Lagocephalus 

sceleratus  LFZ x x x x Group 1 

Merlangius 

merlangus  WHG         Group 1 

Mullus barbatus  MUT x x x x Group 1 

Pagellus 

bogaraveo  SBR x       Group 1 

Pterois miles UHQ x x x x Group 1 

                                                           

1 Certain species may not be applicable to all CPCs of each subregion. The list is subject to revision by the WGRF as further information emerges. 

2 Recreational fishing of European eel is prohibited in Greece by Decree 142/1971. 
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GFCM subregions ►  

Western 

Mediterranean Sea  

Central 

Mediterranean Sea  
Adriatic Sea  

Eastern  

Mediterranean Sea    

  

GSAs ►  

1, 2, 3, 4, 5, 6, 7, 8, 9, 

10, 11  

12, 13, 14, 15, 16, 19, 

20, 21  
17, 18  22, 23, 24, 25, 26, 27  

  

  

Countries ►  
Algeria, France, Italy, 

Monaco, Morocco, 

Spain  

Italy, Greece, Libya, 

Malta, Tunisia  

Albania, Bosnia and 

Herzegovina, Croatia, 

Italy, Montenegro, 

Slovenia  

Cyprus, Egypt, 

Greece, Israel, 

Lebanon, Syrian Arab 

Republic, Turkey  

  

Scientific name  
FAO  

3-alpha code 

DCRF Species 

Group 

Scophthalmus 

maximus TUR         Group 1 

Sepia officinalis CTC     x   Group 1 

Trachurus 

mediterraneus HMM         Group 1 

Subtotal - Group 1 species per 

subregion 5 5 6 5   

Boops boops BOG x x x x Group 2 

Diplodus 

annularis ANN   x     Group 2 

Mullus surmuletus MUR x x   x Group 2 

Octopus vulgaris OCC x x x x Group 2 

Pagellus 

erythrinus PAC x x x x Group 2 

Sarda sarda BON         Group 2 

Scomber 

japonicus MAS x     x Group 2 

Scomber scombrus MAC x x     Group 2 
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GFCM subregions ►  

Western 

Mediterranean Sea  

Central 

Mediterranean Sea  
Adriatic Sea  

Eastern  

Mediterranean Sea    

  

GSAs ►  

1, 2, 3, 4, 5, 6, 7, 8, 9, 

10, 11  

12, 13, 14, 15, 16, 19, 

20, 21  
17, 18  22, 23, 24, 25, 26, 27  

  

  

Countries ►  
Algeria, France, Italy, 

Monaco, Morocco, 

Spain  

Italy, Greece, Libya, 

Malta, Tunisia  

Albania, Bosnia and 

Herzegovina, Croatia, 

Italy, Montenegro, 

Slovenia  

Cyprus, Egypt, 

Greece, Israel, 

Lebanon, Syrian Arab 

Republic, Turkey  

  

Scientific name  
FAO  

3-alpha code 

DCRF Species 

Group 

Sepia officinalis CTC x x     Group 2 

Siganus luridus IGU       x Group 2 

Siganus rivulatus SRI       x Group 2 

Sphyraena 

sphyraena YRS   x     Group 2 

Trachurus 

mediterraneus HMM x       Group 2 

Trachurus 

trachurus HOM x x   x Group 2 

Subtotal - Group 2 species per 

subregion 9 9 3 8   

Sharks and rays3   x x x x ALL 

  1 1 1 1   

Total species per subregion 15 15 10 14   

                                                           

3 Any species caught during RF activity 
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Appendix 10/Annex 2 

Additional main species of interest for recreational fisheries by subregion and fishing modality 

Scientific name  

FAO  

3-alpha 

code 

Western Mediterranean 

Sea  

Central Mediterranean 

Sea  
Adriatic Sea  

Eastern  

Mediterranean Sea  

Dentex dentex  
Modality: S, B, U 

Rationale: 1, 2, 3, 4, 5, 7 

Modality: B, U 

Rationale: 1, 2, 3, 4, 5, 7 
  

Dicentrarchus 

labrax 
 

Modality: S, B, U 

Rationale: 1, 2, 3, 4, 5, 7 

Modality: S, B, U 

Rationale: 1, 2, 7 

Modality: S, B, U 

Rationale: 1,2,3,4,5,7 
 

Diplodus sargus   
Modality: S, B, U 

Rationale: 1, 2, 7 
 

Modality: S, B, U 

Rationale: 1, 2, 7 

Epinephelus 

marginatus 
 

Modality: B, U 

Rationale: 1, 2, 3, 4, 5, 7 
   

Epinephelus spp.   
Modality: B, U 

Rationale: 1, 2, 3, 4, 5, 7 
 

 Modality: B, U 

Rationale: 1, 2, 3, 4, 5 

Seriola dumerili  
Modality: B 

Rationale: 2, 3, 7 
     

Sparus aurata  
Modality: S, B, U 

Rationale: 1, 2, 3, 4, 5, 7 
 

Modality: S, B, U 

Rationale: 1, 2, 7 
  

Total species per subregion 5 4 2 2 
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LEGEND 

Modality:  Rationale: 

S Shore fishing  1 Species with a high volume of landings from recreational fisheries 

B Boat fishing  2 Species with an important social impact for recreational fisheries (e.g. quality of recreational fishing experience, 

preference of fishers, etc.) 

U Underwater fishing  3 Species with an important economic impact for RF (e.g. species driving tourism, etc.) 

   4 Species at risk of overexploitation and/or for which a steep decrease in abundance has been observed 

   5 Species of conservation interest (e.g. endangered, vulnerable, etc.) 

   6 Non-indigenous species (NIS) 

   7 Main species of commercial interest for SSF (by volume and by value) 
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Appendix 11 

Data call for the GFCM database on sensitive benthic habitats and species 

Rationale 

The rationale for the call is that the GFCM maintains updated a Database on sensitive benthic habitats 

and species1 holding information on the distribution and abundance of habitats and species considered 

to be indicators of VMEs across the Mediterranean Sea. This GFCM database aims to store and make 

available all known VME indicator records in the Mediterranean Sea (covering deep water areas inside 

and outside national jurisdiction) for use by GFCM SAC and the wider community of Mediterranean 

experts. The SAC is expected to use the database to underpin the provision of scientifically-robust 

advice on the distribution of VMEs and possible management measures to avoid significant adverse 

impact (SAI) of fisheries on vulnerable ecosystems.  

Preparatory step (one-time only) 

Before the end of 2021, the GFCM Secretariat will request its CPCs, by means of the SAC Focal points 

to identify and nominate a national Focal point for VME-related data. Considering that a relevant part 

of the available data is expected to come from fisheries-independent surveys (e.g. Medits survey), it is 

suggested that for EU-MS, this person be the EU Data Collection Focal Point, while for non-EU 

Countries be the GFCM surveys-at-sea Focal point, if any.  

Data call  

In early 2022, and since then every year in the same period, the GFCM Secretariat will issue via email 

an official data call to the VME-related data Focal points identified by CPCs as well as to Third parties 

such as NGOs, other international organizations, independent experts, etc. The data call will include the 

adopted Excel template for the data entry adopted by the SAC, detailed indications on the type of data 

to provide and relevant instructions. A deadline allowing sufficient time for data gathering will be 

identified and communicated to the recipients of the data call.   

Quality Control 

Upon reception of the data from both CPCs and Third parties, the GFCM Secretariat shall ensure a 

quality control (QC) to check the goodness of data prior to their inclusion into the database. Dedicated 

independent experts will perform the QC to make sure that a series of criteria are met, e.g. the data 

template has been filled in with all mandatory fields (records have a depth, at least one abundance index, 

coordinates), the proper classification of VME habitat, indicators, taxa is provided, etc. The data 

providers can be contacted if clarification or corrections are needed. 

End of the process 

Upon conclusion of the QC, the new data will be transferred to the database and made available to users 

for consultation and analysis. The GFCM Secretariat will inform promptly its VME-related data Focal 

points as well as the wider community of Mediterranean experts with interest in the database.  

Final remarks on the use of the GFCM Database on sensitive benthic habitats and 
species  

The database will remain available anytime during the year for experts to run analyses, elaborate 

proposed scientific advice and to explore the potentialities and capabilities of the tool. The use of data 

is allowed only according to GFCM Data Confidentiality Policy provided upon access to the database. 

Results of analysis will then be presented to relevant GFCM meetings including ad-hoc meetings (e.g., 

GFCM WGVME-EFH) and/or the SRCs. The GFCM Secretariat remains available to organize and 

provide technical assistance to the experts and to improve the associated functionalities of the database 

upon request. 

                                                           

1 https://gfcm.sharepoint.com/SBHS 

https://gfcm.sharepoint.com/SBHS


146 

 

Appendix 12 

Proposed benchmark assessments by subregion for 2021–2023 

Subregion 
Benchmark assessments 

Species GSA Timing 

Central  

Mullus barbatus 12-16 
Independent session before 

SRC-CM 

Sardina pilchardus 

16 
Independent session before 

SRC-CM Engraulis 

encrasicolus 

Adriatic  

Mullus barbatus 17,18 
Independent session before 

SRC-AS 

Squilla mantis 17 
Independent session before 

SRC-AS 

Sardina pilchardus 17-18 

Finalize after additional 

work on catch-at-age data is 

performed 

Eastern  

Sardinella aurita 24, 26, 27 
Finalize before next SRC-

EM 

Parapenaeus 

longirostris 
22, 23 

Independent session (with 

other GSAs) 

Eastern/Central 

Aristeomorpha 

foliacea 12-16, 18, 19, 20, 24-

27 
Independent session 

Aristeus antennatus 

Adriatic/Central 
Parapenaeus 

longirostris 
17-18-19-20 

Independent session (with 

other GSAs) 
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Appendix 13 

Draft terms of reference for the Subregional Committees and for the GFCM 
programme/project on the provision of technical assistance in the Mediterranean 

(MedSea4Fish) 

Draft updated terms of reference for the SAC subregional committees 

The subregional committees (SRCs) are independent and created for each of the four Mediterranean 

subregions (Adriatic Sea, western, central and eastern Mediterranean) to support the GFCM Scientific 

Advisory Committee on Fisheries (SAC) in implementing its mandate, as described in the GFCM Rules 

of Procedure. In particular, the SRCs are expected to:  

 Provide technical advice to the SAC, by reviewing work carried out in the context of relevant 

working groups, strategic activities or initiatives as well as compiling information on – inter 

alia – the status of fisheries, in particular those that interact with GFCM priority species, 

adopted multiannual management plans and requests made by the Commission, potential 

management measures, including spatial-management measures such as Fisheries Restricted 

Areas (FRAs);  

 Analyse the progress towards the sustainability of fisheries at subregional level and in the 

context of the objectives of relevant GFCM recommendations – including by assessing relevant 

national data and information, as well as management measures in place, and by identifying 

potential modifications or improvements based on subregional needs – and submit alternative 

proposals to the SAC; 

 Prepare a draft workplan for the consideration of the SAC, addressing mandatory requirements 

as well as priority issues for the subregion, in line with relevant requests and taking into account 

strategies in place and emerging challenges; 

 Carry-out any other relevant action and/or provide technical inputs, as appropriate in line with 

the work of the SAC and the requests of the Commission.  

The functioning of the SRCs is aligned with the principles governing the functioning of the SAC. A 

chair is selected and coordinates with the GFCM Secretariat in discharging his/her duties. The SRC 

meetings are open and stakeholders, including country administrations, act in a technical capacity. The 

SRCs formulate technical conclusions that are made available on the GFCM website, together with 

relevant appendices, as the SRC report. The implementation of the SRC workplans and identification 

of subregional priorities during the intersession are supported by the MedSea4Fish programme/project.  
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Proposed terms of reference for the GFCM programme/project for the provision of 
technical assistance and capacity development in the Mediterranean (MedSea4Fish) 

In line with the implementation of the subregional approach, the growing role of the SAC subregional 

committees (SRCs) and in light of the need to continue reinforcing technical capacity at national level 

with a view to enable GFCM countries to actively participate in strategic initiatives as well as meet 

GFCM requirements, the MedSea4Fish programme/project1 is set up to coordinate the provision of 

technical assistance and capacity-building activities at subregional level, in support to fisheries 

management. In particular, the programme/project will: 

1- Bridge gaps at regional level by assisting countries in addressing national priorities and GFCM 

requirements related to the scientific, economic, environmental and social aspects of fisheries, 

including but not limited to data collection, resources monitoring and trainings; 

2- Provide technical assistance and capacity-building on the basis of common methodologies, 

towards levelling the playing field, by ensuring information is collected and analysed at relevant 

scales, including for shared resources and fisheries; 

3- Increase the capacity of countries to provide inputs to the work of the subregional committees 

and subregional technical units, in line with the workplans adopted and existing requirements;  

4- Liaise with all relevant partners, projects, programmes, and initiatives in the region with a view 

to promote synergies, avoid duplicities and create opportunities.  

The MedSea4Fish programme/project will be divided into four subregional components and will 

operate with the guidance of a steering committee that will meet regularly and will prioritize 

MedSea4Fish activities in alignment with SRC and SAC needs and the GFCM 2030 strategy.  

                                                           

1 The nature of MedSea4Fish, including whether it will take the form of a programme or project, is to be determined by the 

appropriate GFCM body in due time. 
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Appendix 14 

Terms of reference and work plans for select activities 

A. Revised EIFAAC/ICES/GFCM Working Group on European Eel (WGEEL) terms of 

reference 

B. Terms of reference for the revision of the framework for the provision of advice within the 

GFCM 

C. Terms of reference for the assessment of alternative management measures for select fisheries 

covered by GFCM decisions in the Mediterranean 

D. Work plan for the assessment of stock status and the determination of fishing grounds for 

deep water red shrimp stock and fisheries in the eastern-central Mediterranean 

E. Work plan for the intersession 2021/2022 towards the benchmark assessment of sardine and 

anchovy in the Strait of Sicily (GSA 16) 

F. Roadmap to guide the work needed to analyse the overlap between VMEs and the DWRS 

fishery 

G. Terms of reference for the Expert meeting on fisheries-related other effective area-based 

conservation measures (OECMs) in the Mediterranean 

Appendix 14/A 

Revised EIFAAC/ICES/GFCM Working Group on European Eel terms of reference 

General Terms of Reference of the Joint EIFAAC/ICES/GFCM Working Group on European Eel 

(WGEEL) currently chaired by Jan-Dag Pohlmann, Thünen Institute, Germany: 

i. Address the generic EG ToRs from ICES, and any requests from EIFAAC or GFCM; 

ii. Report on developments in the state of the European eel (Anguilla anguilla) stock, the fisheries 

on it and other anthropogenic impacts; 

iii. Report on updates to the scientific basis of the advice, including any new or emerging threats 

or opportunities; 

iv. Address the findings of WKFEA, consider their consequences for data collection, stock 

assessment and advice and make amendments to the current approach of the WG where 

necessary. 

v. Address Mediterranean-specific issues in an ad-hoc sessions that will report back to the 

WGEEL 
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Appendix 14/B 

Draft terms of reference for a revised framework for the provision of advice 

BACKGROUND 

One of the main purposes of the Scientific Advisory Committee on Fisheries (SAC) of the General 

Fisheries Commission for the Mediterranean (GFCM) is to assess the status of exploited populations of 

fish and other marine living resources in the Mediterranean and the Black Sea, and provide management 

advice to ensure its sustainable exploitation. It does so by relying on data submitted by contracting 

parties and cooperating non-contracting parties (CPCs) for priority species, which has been compulsory 

since 20171, as well as additional scientific evidence and an assessment process carried out within the 

context of the Working Groups of Stock Assessment (WGSAs), namely, the Working Group of Stock 

Assessment of Small Pelagic Species (WGSASP) and the Working Group of Stock Assessment of 

Demersal Species (WGSAD).  

Advice within the WGSAs has been provided following terms of reference and recommendations from 

the SAC, and also in accordance with the Food and Agriculture Organization of the United Nations 

(FAO) and international standards and guidelines. In particular, at its thirty-sixth session (Morocco, 

May 2012), the Commission adopted its Guidelines on a general management framework and 

presentation of scientific information for multiannual management plans for sustainable fisheries in the 

GFCM area of application2, which included clear indications on suitable objectives and procedures to 

implement a management plan, and provide a clear definition of the requirements to provide scientific 

advice useful for management. In order to facilitate the implementation of those guidelines, in 2014, 

the SAC proposed its own framework for describing stock status and providing management advice in 

relation to reference points, later also supported by the Working Group of the Black Sea (WGBS) and 

endorsed by the Commission during its thirty-eighth session (FAO headquarters, Rome, Italy, May 

2014). Furthermore, in 2016, the SAC and the WGBS adopted a strategy for the provision of advice, 

which provided options to prepare advice under data-limited and data-rich situations. Together, the 

framework and the strategy of the SAC and the WGBS have been the backbone of the advice on the 

status of resources within the GFCM. 

TOWARDS A REVISED FRAMEWORK FOR THE PROVISION OF ADVICE ON THE 
STATUS OF RESOURCES WITHIN THE GFCM  

In order to address the objectives set in the mid-term strategy (2017-2020) towards the sustainability of 

Mediterranean and Black Sea fisheries, in particular by increasing the coverage of assessments, a 

number of issues were raised within the context of the WGSAs and the SAC during the 2017–2019 

intersession, including: i) the growing need to provide advice based on data-limited methods; ii) the 

establishment of benchmark sessions requiring the definition of reference points; iii) the increasing 

needs to perform short-term forecasts and management strategy evaluation; and iv) the ongoing 

discussions towards the possibility of adopting a catch limit approach.  

As a consequence of the issues described above, the forty-third session of the Commission (Greece, 

November 2019) agreed to launch a process for revising and updating the framework for the provision 

of advice.  

                                                           

1 Recommendation GFCM/41/2017/6 on the submission of data on fishing activities in the GFCM area of application. 

2 Decision GFCM/36/2012/1 on guidelines on a general management framework and presentation of scientific information 

for multiannual management plans for sustainable fisheries in the GFCM area of application. 
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During the 2019 session of the WGSAs (Rome, 9–14 December 2019; documents 

GFCM:SAC22/2021/Inf.18 and GFCM:SAC22/2021/Inf.19), experts discussed the future functioning 

of the working groups and in particular, the process for a revision of the framework for the provision 

of advice. The WGSAs agreed that such revision would entail consultation with scientists and 

managers/administrations, including through meetings, as well as a rethinking of the functioning of the 

WGSAs. Furthermore, the WGSAs noted that the revision should take into account the peculiarities of 

stocks/fisheries assessed (for example, pelagics vs demersals), with particular focus on priority species, 

and that this process shall be linked to the GFCM 2030 strategy discussion within the GFCM. 

The WGSAs discussed a roadmap that included a number of steps, including a collation of useful 

background information, in consultation with experts (scientists and managers/administrations alike) to 

be followed by a discussion on a number of key elements required for providing advice in a way that is 

useful for the request of the GFCM.  

A first meeting to initiate the compilation of relevant information was suggested for the first semester 

of 2020, within the context of the Permanent Working Group on Stock Assessment Methodologies 

(PWGAM). The meeting was finally carried out online on 3-4 February 2021 due to the prevailing 

situation imposed by the COVID-19 pandemic, and addressed the following terms of reference:  

i. Review frameworks for the provision of advice in other regional fisheries management 

organisations and advisory bodies. 

ii. Address the provision of advice for data-limited situations and the formulation of precautionary 

advice. 

iii. Specify procedures for the estimation of reference points in different data availability situations. 

iv. Formulate a procedure for the performance of forecasts and a management strategy evaluation 

when needed. 

The report of the above mentioned meeting can be found in the document GFCM:SAC22/2021/Inf.13, 

and includes a proposal to compile a catalogue of stock assessment methods used within the GFCM, 

with an appraisal of their pros and cons under different scenarios.  

The full proposed terms of reference for the revision of the framework for the provision of advice are 

reproduced in Annex 1 of this document, while the proposed template to compile a catalogue of stock 

assessment methods is reproduced as Annex 2. 

SUGGESTED ACTION FOR THE SAC 

The SAC is invited to check and agree on the proposed terms of reference as well as the template to 

compile a catalogue of stock assessment methods used within the GFCM.  
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Appendix 14/B/Annex 1 

Proposed terms of reference for the revision of the framework for the provision of 
advice, as emanating from the Working Groups on Stock Assessment (2019) 

The revision of the framework of advice will entail consultation with scientists and 

managers/administrations, including through meetings (a first one proposed by the first semester 2020), 

as well as a rethinking of the functioning of the Working Groups on Stock Assessment (WGSAs). This 

process will be linked to the post-2020 strategy discussion within the General Fisheries Commission 

for the Mediterranean (GFCM). 

The revision should take into account the peculiarities of stocks/fisheries assessed (for example, 

pelagics vs demersals), with particular focus on priority species, and the following proposed terms of 

reference are suggested: 

1. Review existing practices (methods, measures taken – indicators and reference points) for 

advice and management within the GFCM.  

2. Review frameworks for the provision of advice in other regional fisheries management 

organisations and advisory bodies, with particular attention to be paid to those bodies providing 

advice for many species. 

3. Revise the calendar for the provision of advice.  

4. Address the provision of advice for data-limited situations and the formulation of precautionary 

advice, including a framework for providing advice when direct methods and/or harvest rates 

are used, as well as in data-poor/limited situations, including precautionary catch or effort 

advice.  

5. Specify procedures for the estimation of reference points in different data availability situations, 

including:  

 reviewing reference points in adopted GFCM decisions and discuss technical 

approaches in relation to their estimation; 

 addressing biomass reference points (percentiles, trends and others) and guidelines on 

their use (especially with respect to short time series) ; and 

 addressing reference points for data-limited and new situations (e.g. spawning potential 

ratio).  

6. Formulate a procedure for the performance of forecasts and provide guidelines on how to 

translate outcomes of scientific assessments into catch or effort advice towards monitoring the 

fishery vs the advice given.  

7. Formulate a procedure for the performance of management strategy evaluation when needed, 

including the investigation of a range of possible measures, including temporal/spatial measures 

and technical measures such as gear selectivity and exploitation patterns.  

8. Review aspects related to the transmission of information on the status of stocks, including:  

 how to report data issues in terms of their use and problems, with particular reference 

to differences with official data on catch and effort, as well as the use of surveys in the 

assessment;  

 how to report stock status (summary sheets); and 

 how to report the outcome of benchmarking process.  

9. Review the format and content of the elements for management plans.  
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Appendix 14/B/Annex 2 

Proposed template for the catalogue of stock assessment methods used in the GFCM 

The template for the catalogue of methods was discussed during a roundtable session at the end of the 

Working Group on Methodology (WGM) and the group suggested the following tentative structure. 
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Appendix 14/C 

Terms of reference for the assessment of alternative management measures for select 
fisheries covered by GFCM decisions in the Mediterranean 

In order to provide support to the SAC towards the provision of advice on the impacts of alternative 

measures for select fisheries covered by GFCM decisions in the Mediterranean (namely common 

dolphinfish in the Mediterranean, European hake in the central Mediterranean and deep water red 

shrimp [Aristaeomorpha foliacea and Aristeus antennatus] in the Strait of Sicily and the Ionian Sea, 

small pelagic fisheries in the Adriatic Sea, demersal fisheries in the Adriatic Sea, demersal fisheries in 

the Strait of Sicily, round sardinella [Sardinella aurita] and deepwater red shrimp [Aristaeomorpha 

foliacea and Aristeus antennatus] in the Levant Sea), an assessment of said management measures shall 

be performed, according to the following general terms of reference: 

1. Make use of all available data (catches, effort, socio-economics, etc.) in all countries 

2. Review all existing and potential management measures  

3. Perform an assessment of the alternative outcomes of different management measures. The 

methodology used will depend on the existence or lack of a validated assessment of stock 

status providing quantitative advice, as follows: 

 In the presence of a validated quantitative stock assessment, under the hat of the 

GFCM Working Group on the Assessment of Alternative Management Measures 

(WGMSE), based on the management scenarios and reference points agreed in the 

context of the GFCM WGSAs, assess the potential effects on stocks and fleets of the 

implementation of alternative scenarios, including:  

 the identification of biological, stock assessment, pressure and socio-

economic data (time series) and parameters needed to run the model;  

 the identification of components of the simulation model for which a 

sensitivity analysis coherent with the model assumptions should be run and 

review of the characteristics and the assumptions related to the different 

components of the simulation models used for the assessment of potential 

effects of management scenarios (e.g. biological, pressure and socio-

economic);  

 run the simulation scenarios and providing comparative tables of the 

expected status of stocks and fleet indicators (e.g. catch, socio-economic 

indicators, etc.) in comparison with agreed reference points.   

 In the absence of a validated quantitative stock assessment, under the hat of the 

GFCM Workshops on the implementation of management measures in selected case 

studies in the Mediterranean and Black Sea (WKMEASURES), qualitatively assess 

the potential effectiveness of existing and potential management measures on stocks 

and fleets based on data-limited methodologies, including through the use of raking 

methods where the effect of each management measure under a given scenario is 

given a qualitative score based on technical experience towards producing aggregated 

scores contributing to an overall assessment of the different scenarios 

The presence of fisheries and technical experts, including external experts, is required, as is a 

thorough and comprehensive consultation with relevant stakeholders in each step of the process.  
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Appendix 14/D 

Proposed work plan for the assessment of stock status and the determination of 
fishing grounds for deep-water red shrimp stock and fisheries in the eastern-central 

Mediterranean 

1. Work plan for stock assessment 

Following from the recommendations of the data preparation meeting held in Rome in October 2019, 

the following steps will be taken towards the assessment of giant red shrimp and blue and red shrimp: 

 Assessments will be performed in each GSA with the aim of starting with the simpler methods and 

progressing towards more complex models in GSAs with enough data to do so. A minimum plan 

for the future is provided in Table 1, noting that these methods should be trialled, as far as possible, 

in each GSA in order for assessments to be presented at the WGSAD in November/December 

2021. Thus each GSA will perform, to the extent permitted by their data, catch curves, LBSPR and 

LIME. The work will be carried out step-by-step starting from catch curves, then addressing 

LBSPR and finally LIME. Where possible outcomes between methods will be compared in terms 

of F/M ratios. Data-rich GSAs may also explore more complex models if deemed useful (e.g. 

SPiCT, XSA, a4a). In this respect, a number of critical issues by method should be borne in minds: 

o Catch curves: how years are pooled and sensitivity on the time series considered 

o LBSPR: LBSPR is very sensitive to the value of Linf used so in the cases where catch 

cannot be split by sex, care should be taken with respect to the growth parameters used, 

and the group agreed to explore two options: i) use female parameters and treat the 

outcomes as a worst-case scenario, and ii) calculate a new set of combined-sex 

parameters 

o LIME: the assumed variability of recruitment (sigmaR) is extremely important. The 

group agreed to calculate it from the MEDITS time series for recruits. GSAs with no 

surveys can borrow SimgaR from adjacent GSAs if it makes sense 

 In order to provide adequate technical assistance in the assessments, a standard capacity-building 

module for these methods will be developed, using SS-DL for LIME and LBSPR and data from 

GSAs 18 and 19 as a demo. The module will be illustrated and rolled-out with a workshop which 

will be followed with bilateral assistance if needed. 

 In order to maximize the quality of the results of these data-limited approaches, information on 

biological parameters should be improved and standardized protocols for data collection across 

GSAs should be ensured. 

 The work towards assessing stocks will proceed step-by-step, starting from the GSA-level (i.e. 

from the basic unit of data availability) and maintain the prerogative to unify them whenever and 

if needed, also by performing sensitivity analyses. Overarching this, the concept of keeping all 

GSAs in the eastern-central Mediterranean together should be maintained as the null hypothesis to 

be challenged. 
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Table 1. Summary of available data and possible assessment methods by GSA 

GSA Available data Possible assessment methods 

15 Medits abundance index Catch curves 

Medits biomass index LIME 

Medits LFD by sex LBSPR 

Catch LBB 

Catch LFD (combined sexes) AMSY 

SpiCT 

VPA-type 

16  Medits abundance index Catch curves 

Medits biomass index LIME 

Medits LFD by sex LBSPR 

Catch LBB 

Catch LFD (combined sexes) AMSY 

Catch LFD by GSA of origin for selected years (combined 

sexes) 

SpiCT 

VPA-type 

18 Medits abundance index Catch curves 

Medits biomass index LIME 

Medits LFD by sex LBSPR 

Catch LBB 

Catch LFD (combined sexes) AMSY 

SpiCT 

VPA-type 

19  Medits abundance index Catch curves 

Medits biomass index LIME 

Medits LFD by sex LBSPR 

Catch LBB 

Catch LFD (combined sexes) AMSY 

SpiCT 

VPA-type 

SCAA 

20 

 

Survey Abundance index Catch curves 

 

Survey Biomass index LIME 
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GSA Available data Possible assessment methods 

20 Survey LFD by sex LBSPR 

LBB 

AMSY 

24  Survey Abundance index (monthly) Catch curves 

Survey Biomass index (monthly) LIME 

Survey LFD (monthly) LBSPR 

LBB 

AMSY 

25* Medits abundance index Catch curves 

Medits biomass index LIME 

Medits LFD by sex LBSPR 

Catch (Issues) LBB 

Catch LFD (combined sexes) (Issues) AMSY 

26 LFD commercial (2016/2017) Catch curves 

LIME 

LBSPR 

LBB 

AMSY 

*When overlaying the survey positions onto the hypothetical fishing grounds there was no 

correspondence so it is not advisable to assume that the LFDs of the survey may include the catch 

LFDs 

2. Work plan for the use of composite models for the estimation of fishing grounds 
for deep-water red shrimp (using AIS, survey data and other methods) 

Following from the recommendations of the data preparation meeting held in Rome in October 2019, 

the steps outlined in Table 2 and Figure 1 below will be taken to estimate fishing grounds for DWRS: 



158 

 

Table 2. Actions towards the estimation of fishing grounds for deep-water red shrimp in the eastern-

central Mediterranean 

WHAT TO DO WHO RESOURCES NEEDED TIMEFRAME 

Fishing grounds + 

survey locations 

Lorenzo D’Andrea  DONE 

Fishing grounds + AIS 

(2015-2018) 

 

Assess future 

possibilities acc. results 

 

Nora 

Tassetti/Carmen 

Ferrá Vega 

Assess evolution of the fleet DONE for AIS 2015-2018 

To be updated for 2019 and 

2020 

MCDA (in GSA 24, 

25, 26) 

Irida Maina + help Info NEEDS 

 Environmental data + fleet 

characteristics (DCRF?) 

 Local knowledge 

 Legislation 

(FRAs+national 

measures?) 

  

Minimum dataset 

  

Done, to be further refined 

Biomass/Abundance 

data (species 

distribution modelling) 

vs. LEK (info 

available) 

Lorenzo D’Andrea 

Tommaso Russo 

Info NEEDS: 

 Survey data 

 

MARCH-MAY 2021 

Overlap Analysis Lorenzo D’Andrea, 

Tommaso Russo, 

Irida Maina, Nora 

Tassetti,Carmen 

Ferrá Vega 

  

Info NEEDS: 

 All info available from 

analyses above 

 

JULY 2021 
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Figure 1. Schematic representation of the actions towards the estimation of fishing grounds for 

deep-water red shrimp in the eastern-central Mediterranean 
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Appendix 14/E 

Draft work plan for the intersession 2021–2022 towards the benchmark 
assessment of sardine and anchovy in the Strait of Sicily (GSA 16) 

1. Construct a table of Metadata available: put everything even if not continuous in time and 

retrieve raw data and check them all.  

2. Address all issues of the data, in particular: 

• Total Catch: check the longest time series 

• Survey:  

˗ GSA 16: Use the MEDIAS survey index 

• LFD in catch: 

˗ GSA 16: analyse the changes in the length-at-age relationship along the time 

series  

˗ Ageing : Use the ALK estimated per year and compare years 

• Slicing of LFD: if needed consider to compare slicing from growth curve and from ALK. 

See the consistency or difference and think where they come from.  

• Any other thing that come up while exploring the raw data. 

• Life-History parameters 

˗ vBGP: Thinking how to satisfactorily use larvae data to improve the growth 

curve or explore other biologically acceptable ways.  

˗ M: Depends on the vBGP and/or ageing accepted hypothesis 
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Appendix 14/F 

Draft roadmap to guide the work needed to analyse the overlap between 
vulnerable marine ecosystems and the deep-water red shrimp fishery 

1. Finalize the work foreseen in section 2 of the “Proposed work plan for the assessment of stock 

status and the determination of fishing grounds for deep-water red shrimp stock and fisheries 

in the eastern-central Mediterranean” (deeper than 400 m) that highlights effort and 

distribution of EFHs in order to overlap with available VME data;  

2. Work to fill the gaps on for deep-water red shrimp fisheries shallower than 400 m and on the 

currently unavailable information of fishing operations by some of the Mediterranean fleet; 

3. Compile and review the Mediterranean DCRF data to better understand bycatch and discards 

from other deep-water fishing grounds with inference for the Eastern Mediterranean; 

4. Establish linkages with the distribution of VME indicator species in the Eastern 

Mediterranean and the fishing footprint or vessel activity; 

5. If modelling data are available for VME indicator species distribution, take it into account for 

further analysis; 

6. Present the data gathered, to the WGVME-EFH in 2022 to analyse the information towards 

defining VMEs (& threshold levels in the Eastern Mediterranean); 

7. Present the information gathered and data gaps of VME to the SRC-EM and the SAC as to 

provide inputs for preparing additional management measures (including move-on rules, level 

of scientific observer coverage, fishing restrictions and NTZs) 

This roadmap could be carried out in collaboration with the WGVME-EFH, making use of 

information and contributing to the database on sensitive benthic habitats and species and relying on 

the combined expertise to identify priority areas and measures to be addressed. 
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Appendix 14/G 

Terms of reference for the Expert meetings on fisheries-related other effective 
area-based conservation measures in the Mediterranean  

Aichi Biodiversity Target 11, adopted by the Parties to the Convention on Biological Diversity (CBD) 

in 2010, explicitly mentions that “10 per cent of coastal and marine areas, …, are conserved through 

effectively and equitably managed, ecologically representative and well-connected systems of protected 

areas and other effective area-based conservation measures” (OECMs). The Parties are now finalizing 

the Post-2020 Global Biodiversity Framework, which is also highly likely to include OECMs in its 

targets. 

The CBD Conference of the Parties (COP), at its fourteenth meeting, adopted a definition of OECMs 

and a set of criteria to identify OECMs. The COP also encouraged Parties and invited relevant 

organizations, to apply these criteria and identify OECMs and their diverse options within their 

jurisdiction. It further invited the Food and Agriculture Organization of the United Nations (FAO), to 

assist Parties in identifying OECMs and in applying the scientific and technical advice.  

The FAO Committee on Fisheries, in its thirty fourth session, requested that FAO produce and 

disseminate practical guidelines to support Members in their identification and implementation. 

FAO's Fisheries Division is initiating a process to develop such guidelines through a series of regional 

workshops to ensure that the guidelines are practical and respond to the challenges, opportunities and 

needs that countries and Regional Fisheries Bodies encounter when identifying fishery-related 

OECMs.  

A webinar and expert meeting on OECM will be organised for Mediterranean and Black Sea experts 

and administrations, as part of the regional workshop series being conducted globally by FAO 

Fisheries Division. It will serve to provide up-to-date information on the OECM concept and discuss 

on the way forward for identifying and reporting fisheries-related OECMs in the Mediterranean. The 

main points to be covered will include: 

 Discussion and review the concept of OECMs, particularly in the fisheries sector, and their 

relevance in the Mediterranean; 

 Identify the types of area-based fisheries management measures existing in the Mediterranean 

that could qualify as a potential OECM21 

 Test the application of the CBD criteria for identifying fisheries-related OECMs in the 

Mediterranean, on specifically-identified case studies; 

 Synthesize the challenges, opportunities and recommendations that arise from identifying 

fishery-related OECMs in the Mediterranean;  

 Outline next steps in advancing fisheries-related OECMs in the Mediterranean to contribute 

to SDGs and other global and regional targets. 

The webinar and expert meeting shall be attended by experts from administrations and research 

institutes as well as relevant partners in the region, including ACCOBAMS, IUCN, UNEP-MAP and 

its Regional Activity Centres.  

                                                           

21 Potential OECMs are those that are likely to meet the OECM criteria, but for which a full assessment has not yet been 

conducted 
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Appendix 15 

Technical inputs to the regional adaptation strategy to cope with the effects of climate 
change on fisheries in the Mediterranean Sea 

Document prepared by: 

Manuel Hidalgo, Instituto Español de Oceanografía (IEO), Spain; Alaa E. El-Haweet, Arab Academy 

for Science, Technology and Maritime transport, Egypt; Athanassios C. Tsikliras, Aristotle University 

of Thessaloniki, Greece; Mumtaz Tirasin, Dokuz Eylul University, Turkey; Tomaso Fortibuoni, 

Institute for Environmental Protection and Research (ISPRA), Italy; Francesca Ronchi, Institute for 

Environmental Protection and Research (ISPRA), Italy; Valentina Lauria, Consiglio Nazionale delle 

Ricerche (CNR), Italy; Olfa Ben Abdallah, Institut National des Sciences et Technologies de la Mer 

(INSTM), Tunisia; Enrico Arneri, FAO AdriaMed/MedSudMed Projects; Luca Ceriola, FAO 

MedSudMed Project; Nicoletta Milone, FAO AdriaMed Project; Stefano Lelli, FAO EastMed Project,; 

Pilar Hernandez, Fishery Officer, GFCM; Miguel Bernal, Senior Fishery Officer, GFCM; and Marcelo 

Vasconcellos, Fishery Resources Officer, Fisheries Division, FAO. 

1. INTRODUCTION  

The Mediterranean ecosystems and their services are among the most vulnerable to climate change 

(Giorgi, 2006). Climate change is expected to affect Mediterranean fisheries in different ways. On the 

one hand, climate change will add stressors to resources already impacted by overfishing and habitat 

degradation. On the other hand, it can also bring new opportunities, for instance, through the harvesting 

of species previously unavailable or unutilized. A climate change adaptation strategy is thus necessary 

to prepare and effectively respond to current and future ecosystem changes. 

Climate change adaptation is defined by the Intergovernmental Panel of Climate Change (IPCC) (2014) 

as a “process of adjustment in ecological, social, or economic systems to actual or expected climate and 

its effects”. It can involve capacity building of individuals and organizations to adapt to changes as well 

as implementing adaptation decisions, as defined, for example, in regional and national strategies and 

commitments. Adaptation must be manifested through changes in institutions and livelihoods, to reduce 

risks and enhance resilience (Barange et al., 2018).  

Very few Mediterranean countries incorporated specific climate adaptation measures and strategies for 

the fisheries sector in their national adaptation plans and intended and nationally determined 

contributions (Hidalgo et al., 2018), while this scenario has started to change in the recent years. At the 

regional level, the United National Environment Programme Mediterranean Action Plan (UNEP/MAP) 

adopted in 2016 a Regional Climate Change Adaptation Framework for the Mediterranean Marine and 

Coastal Areas (decision IG.22/6; UNEP/MAP, 2017), which has been recently expanded and updated 

with the recently published First Mediterranean Assessment Report (MedECC, 2020). The framework 

recognizes that climate risk extends beyond territorial boundaries and requires a cross-border 

collaborative and coordinated adaptation approach. In essence, these analyses and assessments offer a 

structured outline to facilitate the identification of strategic objectives, directions and priorities for 

adapting to climate change in the various sectors. However, in all of them, very limited regional 

adaptation strategies or measures are proposed for coping with the effects of climate change on fisheries. 

This void started to be addressed with the adoption of the GFCM mid-term strategy (20172020) 

towards the sustainability of Mediterranean and Black Sea fisheries (Resolution GFCM/40/2016/2 for 

a mid-term strategy (2017–2020) towards the sustainability of Mediterranean and Black Sea fisheries), 

which foresees the development of an adaptation strategy to cope with the potential effects of non-

indigenous species and climate change on fisheries. Some strategic elements of relevance to small-scale 

fisheries started to also be addressed with the adoption of the Regional Plan of Action for Small-Scale 

Fisheries in the Mediterranean and the Black Sea (RPOA-SSF) in 2018 (Gücü et al., 2021). 



164 

 

The development of an adaptation strategy or plan to deal with the effects of climate change normally 

involves a sequence of steps (USAID, 2009; UNEP/MAP, 2017; Poulain et al., 2018). These include 

the definition of the scope and objectives of the strategy, the definition of priorities through vulnerability 

assessments, the identification and assessment of adaptation options to address the priorities, and the 

implementation and evaluation of the adaptation measures and the overall strategy.  

The scope and objectives of an adaptation strategy for Mediterranean fisheries were outlined in the 

GFCM mid-term strategy, specifically in Target 4, which aims to contribute to the definition of 

adaptation measures to minimize, mitigate and benefit from, when appropriate, the impacts of climate 

change on fisheries. A roadmap to the development of the regional adaptation strategy was subsequently 

adopted by the GFCM involving i) the review of available knowledge on climate change implications 

to fisheries; ii) the development of a methodology for the assessment of the vulnerability of fisheries to 

climate change; iii) the assessment of vulnerabilities of key fisheries in each subregion; and iv) the 

identification of potential adaptation measures to cope with the identified priorities. Steps i and ii are 

documented by FAO (2018) and Hidalgo et al. (2018). 

Building on the results of vulnerability assessments carried out under the framework of the FAO 

regional projects for the different subregions of the Mediterranean, this contribution aims to propose a 

list of priority issues in the whole basin to facilitate the identification and the discussion of available 

adaptation options. The analysis and potential measures identified will be presented to the GFCM 

subregional committees for comments and inputs and to contribute with technical elements for 

developing the regional strategy. 

2. METHODOLOGY 

The vulnerability assessments (VAs) of the Mediterranean subregions (western, central, Adriatic and 

eastern) focused on two main types of fisheries (small pelagic fish and demersal resources) to obtain 

risk (in other words, vulnerability) scores over a range of different expected impacts of climate change 

on fisheries. In addition, to capture differences in the environment, socio-economic and governance 

conditions across the subregions, the VAs were further subdivided in northern and southern areas, when 

appropriate. In the western Mediterranean, the northern areas included coastal waters of Spain, France 

and Italy, and the southern areas included Morocco and Algeria’s coasts. In the eastern Mediterranean, 

the northern area included the Aegean Sea, that is the eastern and northern coasts of Greece, western 

and southern coasts of Turkey and Cyprus, and the southern areas included Syria, Lebanon, Israel, 

Palestine and Egypt. In the central subregion, two subareas were analysed: the southern area, including 

the coast of Tunisia and Libya and the northern area, including Malta, Italy and the western coast of 

Greece (Figure 2.1). 
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Figure 2.1. Mediterranean Sea map displaying the subregions considered in the vulnerability 

assessment: north and south of the western Mediterranean (dark and light blue respectively), north and 

south of the central Mediterranean (red and orange respectively), Adriatic (yellow), and north and 

south of the eastern Mediterranean (dark and light green respectively), with black lines representing 

the current GFCM geographical subareas (GSAs) 

Based on the expert meeting outcomes on climate change implications to Mediterranean and Black Sea 

fisheries (FAO, 2018), the VAs were carried out considering a matrix of climate drivers and expected 

impacts with a temporal scale of mid-century. The climate drivers included eight processes: increase in 

sea surface temperature (SST); increase in sea surface salinity (SSS); increase in frequency and intensity 

of heat waves; changes in the precipitation/runoff; sea-level rise; vertical mixing/stratification; extreme 

weather events; and mesoscale circulation. In terms of expected impacts, 27 potential impacts were 

considered and grouped in four categories: i) fisheries resources (10); ii) fishing operations (5); iii) 

communities and livelihoods (7); and iv) wider society and economy implications (5) (Figure 2.2). 

 

Figure 2.2. Schematic diagram of the processes considered in the VA of Mediterranean fisheries, with 

the climate drivers considered (left) and the expected impacts (right) grouped in four categories 

(centre) (adapted from Badjeck et al., 2010) 

The climate drivers can affect fisheries in different ways. In a pragmatic and strategic approach, 

adaptation responses need to be focused on priority impacts considered more relevant to both a given 

subregion and the whole Mediterranean Sea. Here, we propose that the impacts with a higher risk (i.e. 

expected to contribute more to the overall vulnerability of the fishery) should be treated with priority. 
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To set priorities, we used the risk matrix developed for each fishery and subregion to calculate the 

average risk associated with the combined drivers and impacts (see supplementary documents, Hidalgo 

and Vasconcellos, 2020; Central Mediterranean team, forthcoming; Fortibuoni et al., 2021a; Fortibuoni 

et al., 2021b; Eastern Mediterranean team, forthcoming). Effects of climate drivers have been assessed 

independently and the interaction with other anthropogenic pressures has not been quantitatively 

assessed in this assessment (for example, the link with benthic habitat condition, areas impacted by high 

hypoxia, different types of pollution, among others). 

The methodology adopted to qualify risk components considers several criteria, including the level of 

confidence of data and published studies. Consistent with the risk assessment methodology adopted by 

FAO (2012), the impacts with average overall risk levels above five (medium-high risk) were 

considered priorities. This threshold value is only used to facilitate the synthesis of the document and 

general description of both drivers and priorities at a global Mediterranean scale. The relative 

importance of the drivers and impacts within each area was indeed considered while not at a 

comparative scale. For the Adriatic and central Mediterranean, an experts’ elicitation was developed 

through a close-ended questionnaire, and the resulting scores were the average of the responses. In the 

western and eastern Mediterranean, the scoring was done by consensus among a smaller 

multidisciplinary team of experts followed by a review by local experts.  

Different types of adaptation measures can be used to address the identified priorities. The adaptation 

measures need to commensurate with the countries’ realities and capacities in each subregion. The FAO 

toolbox for climate adaptation in fisheries (Poulain et al., 2018) identifies three categories of adaptation 

measures: institutional and management, livelihoods, and risk reduction. Recent studies conducted by 

FAO also identified specific types of adaptive fisheries management measures based on good practices 

from selected global case studies (Bahri et al., 2021). Building on these previous initiatives, we here 

identify the types of adaptation options and measures that could be used to address the main priorities 

in the subregions. We focused on adaptation measures that could be considered “low or no-regret” (low-

cost measures that provide relatively large benefits) and/or “win-win” or “win-lose” (adaptation that 

yields large long-term benefits under relatively low short-term risks) (Grafton, 2010; Watkiss et al., 

2019). For each measure, preliminary considerations are made concerning their technical effectiveness 

in addressing the climate-related impacts and any likely implementation issues. 

3. RESULTS AND DISCUSSION 

3.1. Impacts and associated risk 

3.1.1. Drivers 

The risk values obtained from the vulnerability assessments indicate that almost all climate drivers are 

expected to impact fisheries in all Mediterranean subregions. However, their importance varies 

according to the type of fisheries and subregions, with some of the drivers being negligible in certain 

subregions (Figure 3.1.1.1.). Here, we synthetize integratively the more relevant drivers for the whole 

Mediterranean. By describing different subregions, we can capture specific potential regionalized 

drivers and impacts, while no comparison is attempted. The most important drivers are generally 

consistent in the eastern, central and western Mediterranean subregions (“increase in SST”, “increase 

frequency of heatwaves”, “extreme weather events” and “changes in precipitation-runoff”). In the 

Adriatic Sea, these four drivers were also the most relevant, even though their scores were lower than 

in other subregions. In the south-east, by contrast, the number of drivers above the threshold is higher, 

as well as the mean value of the vulnerability scores. 

The most relevant drivers affecting small pelagic fisheries of north and south areas in the eastern, central 

and western Mediterranean were the “increase in SST” (also scored the highest in the Adriatic) and 

changes in “vertical mixing/stratification”. “Changes in precipitation-runoff” was considered important 

in the northern areas of western, central and eastern subregions due to the higher relevance of rivers 

runoff. The “increase frequency of heatwaves” was relevant in the southern basins of the western and 

eastern Mediterranean. The increase in frequency and intensity of “extreme weather events” was 

relevant in the eastern subregion, being also relevant in the Adriatic (it ranked as the second most 
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important driver in this subregion). In the south-east, “sea-level rise” and “increase in SSS” were also 

considered important.  

For the demersal fisheries, “increase in SST” was important in most subregions, with changes in the 

“extreme weather events” also relevant in the north of the western and eastern subregions, changes in 

the “extreme weather events” the most important in the central and “vertical mixing-stratification” also 

relevant in the eastern. In the south-east, “sea-level rise” and “increase frequency of heatwaves” were 

also considered relevant. “Changes in precipitation-runoff” was the most relevant in the Adriatic. 

 

Figure 3.1.1.1. Mean risk (i.e. vulnerability) scores for each driver and subregion (north and south) 

within western (first row), central (second row) and eastern (third row) Mediterranean, and Adriatic 

(fourth row), and for small pelagic (left) and demersal (right) fisheries (see tables with all values in 

the supplementary documents) 
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3.1.2. Impacts 

For small pelagic fisheries, climate change impacts identified as priorities in all areas were: changes in 

“species geographic distribution” and “abundance variability” (Figure 3.1.2.1.). Change in “catches 

composition” was also identified as a priority in all areas except for the northern region of the Adriatic 

Sea. The same applies to “trends in abundance/biomass” that resulted as a priority impact in all areas 

except for the south-western Mediterranean. While climate change is expected to decrease the 

precipitation rates in the whole Mediterranean Sea (Giorgi and Lionello, 2008), increased variance in 

rainfall regimes –with increased frequency of droughts paralleled by unusual amounts of rainfall and 

floods – is also expected. This is particularly likely in the northern subregions, including the Adriatic 

Sea (Coppola et al., 2014). This, along with the rising temperatures and changing wind mixing, will 

greatly impact small pelagic fish stocks. In the northern areas of the western and central Mediterranean 

and the whole eastern, climate also affects the “presence of non-indigenous species”. Conversely, 

“migration patterns of targeted species” and “life-history traits” were also relevant in the central 

Mediterranean, the Adriatic Sea and the south-eastern Mediterranean.  

“Landing value” was common in about all areas (Figure 3.1.2.1.). Northern regions of the western and 

eastern Mediterranean were also sensitive to impacts on “culture and heritage”. By contrast, in the 

southern areas of the eastern and western subregions, common effects on “food security” and 

“employment for men” are expected to have higher importance since they are more tightly linked to the 

economy (including employment) of local coastal communities, as well as the higher contribution of 

small pelagic fish to the total catch in the southern countries (FAO, 2019a). Thus, the high contribution 

of small pelagic fish to food security in the southern countries and its lower cost compared to other 

sources of fish protein suggest a higher expected impact in terms of “food supply” for the population 

living in the coastal areas of these countries (Hidalgo et al., 2018; Karmaoui, 2018). Also, the expected 

impact of several drivers on small pelagic fish and the specificity of gear harvesting these species, along 

with the low capacity to adapt to new jobs, makes “employment for men” also vulnerable in other areas 

such as northern western Mediterranean. “Tourism activities” was highlighted in the northern, central, 

and south-eastern Mediterranean, as well as in the Adriatic. Finally, a series of numerous additional 

impacts can be identified in the south of the eastern Mediterranean as it is one of the most impacted 

areas in the whole Mediterranean Sea (Figure 3.1.2.1.D) as already identified in other studies (Moullec 

et al., 2019). Conversely, no impact within the group of the “community and livelihoods” or “wider 

society and economic implications” was identified in the southern central Mediterranean. 
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Figure 3.1.2.1. Mean risk (i.e. vulnerability) scores for each expected impact of small pelagic 

fisheries from the western (A), central (B), eastern Mediterranean (C), and the Adriatic Sea (D) with 

northern subregions presented in the left column and southern subregions in the right column; bars are 

colour coded for the four categories of impacts (see tables with all values in the supplementary 

documents) 

For demersal fisheries (Figure 3.1.2.2.), “abundance variability” and “species geographic distribution” 

were the most relevant impacts commonly observed in all regions, as already reported in several studies 

over the whole Mediterranean Sea (see references in Hidalgo et al., 2018). The impacts on “landing 

value”, “species bathymetric distribution” and “trends in abundance/biomass” were generally identified 

in the northern areas of the eastern and western regions, in the central, and in the Adriatic, adding 

“presence of non-indigenous species” in the northern central and eastern Mediterranean. “Catches 

composition” and “life-history traits” were also relevant in the central Mediterranean, eastern 

Mediterranean and the Adriatic. Besides the large evidence found all over the Mediterranean of the 

environmental influence on demersal species and communities, the high diversity of physical drivers 

impacting demersal species and the geographic variation of their effects (often contrasting between 

areas for a given driver and species) makes difficult the identification of future directional changes at 

the regional scale (Hidalgo et al., 2018).  

As opposed to small pelagic fisheries, demersal fisheries were not identified as limiting the food supply 

due to the lower accessibility of these resources to local communities, mostly related to the higher cost. 

Southern central was an exception because “contribution of fish products to food security” and “national 

income” were identified as priorities. By contrast, “culture and heritage” concurred with small pelagic 

fisheries as it was a relevant but always secondary priority in the northern countries of the eastern and 

western Mediterranean. Cultural attachment to species associated with local scale Mediterranean 

fisheries and specific species (for example, deep shrimps or certain cephalopods) are usually difficult 

to change and create resistance to adaptation. In some cases, it could partially be solved by the import 
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of fish. Finally, “recreational fisheries” also emerged as a priority in the Adriatic, possibly due to the 

northern expansion of species targeted by recreational fishers (Sbragaglia et al., 2020).  

In the case of demersal fisheries, the number of priorities identified in the north western (six) was higher 

compared to those identified in the south western (two) (Figure 3.1.2.2.A). This is mainly due to the 

lower contribution of demersal fisheries in catches and to southern countries’ economies and the lower 

evidence on the potential impacts currently available in the south countries. In the central and Adriatic, 

all subregions presented a similar and intermediate number of priorities (between six and seven; Figures 

3.1.2.2.B and 3.1.2.2.D). By contrast, the situation reverses in the eastern Mediterranean with lower 

priorities in the north (eight) compared to the south, where a higher number of priorities (17) evidences 

the higher diversity of impacts in this area (Figure 3.1.2.2.C). 

 

Figure 3.1.2.2. Mean risk (i.e. vulnerability) scores for each expected impact of demersal fisheries 

from the western (A), central (B), eastern Mediterranean (C), and the Adriatic Sea (D), with northern 

subregions presented in the left column and southern regions in the right column; bars are colour 

coded for the four categories of impacts (see tables with all values in the supplementary documents) 

It appears that the impact is stronger in the southern part of the eastern Mediterranean Sea compared to 

all other areas for both small pelagic (Figure 3.1.2.1.) and demersal (Figure 3.1.2.2.) fisheries and that 

the hierarchy of impacts differs. In addition, more impact categories generally exceeded the threshold 

value in the southern part of the eastern Mediterranean compared to all other areas indicating that this 

part of the sea is more vulnerable to climate change and/or that it is impacted earlier compared to the 

northern part of the sea. Finally, special attention must be given to “presence of non-indigenous 

species”, whose presence and abundance have been increasing at a higher rate than expected in the 

whole Mediterranean Sea, and particularly in the eastern Mediterranean Sea, due to the combined effect 

of numerous anthropogenic pressures including drivers associated to climate change. Several of the 

potential adaption measures described below have been motivated by this unprededented increase in 

the “presence of non-indigenous species". 
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3.2. Adaptation measures 

Climate change brings additional stressors to fisheries socio-ecological systems and potentially 

generates impacts that vary in intensity and importance depending on diverse ecological and socio-

economic conditions and processes. In the present report, focusing on small pelagic and demersal 

fisheries, we highlight a group of processes and risk factors that experts judged as important elements 

to be considered when planning and managing fisheries in the Mediterranean Sea. This section identifies 

the set of available options to adapt to these risk factors, considering the available knowledge and 

experiences from the Mediterranean and other regions of the world. The list of options is not exhaustive. 

It is meant to provide directions for further developing a regional strategy to cope with climate change 

impacts on Mediterranean fisheries. 

Experience across the globe supports the view that climate-resilient fisheries require four fundamental 

elements (Willows et al., 2003; Bell et al., 2020; Bahri et al., 2021): establishing effective fisheries 

management systems; setting participatory fisheries management systems; precautionary systems 

dealing with uncertainties and risks; and adaptive fisheries management systems. Considering the 

present generalized overexploitation status of stocks in the Mediterranean (75 percent of stocks: FAO, 

2020), the relevance of sustainable fisheries management in coping with the climate change effects 

cannot be overemphasized enough. 

Going beyond the basic elements of sustainable fisheries management, this section provides a range of 

potential adaptive options and measures related to the priority impacts identified through the 

vulnerability assessment of small pelagic and demersal fisheries in the whole Mediterranean Sea. They 

are grouped into four types of adaptation options: management, policy, research and innovation, and 

livelihoods. These measures are expected to have variable relevance to the types of fisheries and 

subregions according to the priorities identified in the previous section. Table 3.2.1 shows a succinct 

evaluation of 13 proposed measures considering their technical effectiveness and implementation 

issues.  

3.2.1. Management options 

Transboundary management 

Transboundary management involves cooperation and collaboration among countries to assess shared 

resources status and regulate harvest according to common measures and controls or joint decision-

making. Assessment and management of transboundary stocks are an increasing challenge in the 

context of climate change (Pinsky et al., 2018; Palacios-Abrantes et al., 2020). Transboundary can also 

encompass schemes for tradable fishing rights and catch and effort allocations to allow flexibility in 

response to stocks shifting across national jurisdictions (Bahri et al., 2021). Given the 

interconnectedness and semi-enclosed nature of the Mediterranean, cross-boundary collaboration is 

paramount for addressing the ongoing and expected impacts of climate change, particularly the impacts 

on species distribution. The GFCM facilitates collaboration for transboundary fisheries management. 

Recommendations have been adopted harmonizing management measures, monitoring, control and 

surveillance, and monitoring protocols. Multiannual management plans have been developed for shared 

stocks at regional (corals and European eel (Anguilla anguilla)) and subregional levels (blackspot 

seabream (Pagellus bogaraveo) in the western Mediterranean; demersal fisheries in the central 

Mediterranean and the Adriatic Sea, deep water red shrimps fisheries in the central and eastern 

Mediterranean; small pelagic fish in the Adriatic Sea). In the western Mediterranean European waters, 

a new multiannual management plan is in place for demersal fisheries (Regulation EU 2019/1022 of 

the European Parliament and of the Council of June 20, 2019, OJEU L172/1). Although uncertainties 

regarding stock boundaries (now and in the future) can hamper effective cross-boundary management 

agreements, several international projects are currently working to enhance understanding of the stock 

structure of small pelagic and demersal species in the subregion (for examples, FAO CopeMed II 

TransBoran; FAO EastMed sardinella; European Union MedUnits). Finally, note that intra-national 

collaboration with the same objectives needs to be reinforced to promote a more collaborative and 

adaptive co-management of resources, including regional and local stakeholders, in addition to all these 

cross-boundary elements. 
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Priorities addressed: species geographic distribution, trends in abundance/biomass, abundance 

variability/changes year-class strength, migration patterns of target species, fishing trips/days at sea. 

Relevance to the following fisheries and subregions: all. 

Adaptive spatial planning 

Adaptive spatial planning allows allocating the spatial and temporal distribution of human activities in 

marine areas to achieve ecological, economic, and social objectives, considering environmental and 

human impacts on the ecosystem. It provides a fair balance of robustness and flexibility. In the context 

of small pelagic fish and demersal species, it may permit stock recovery or stabilization during 

unfavourable climate periods in a resilient state. It has already been applied in some Mediterranean 

areas to protect demersal species (for example, Vielmini et al., 2017; Dimarchopoulou et al., 2018). 

Others are currently being designed in the western Mediterranean under the new multiannual 

management plan (Regulation EU 2019/1022, OJEU L172/1). This framework allows all actors’ 

participation, including fishers, administrations or scientists applying ecosystem models to consider 

socio-economic activities and climate scenarios in areas with sparse biological data. This is an example 

of win-win adaptation measures (Grafton, 2010), considering that there will be effective and 

participatory planning. 

Priorities addressed: species’ geographic and bathymetric distribution, abundance variability, trends in 

abundance/biomass, migration patterns of target species. 

Relevance to the following fisheries and subregions: all. 

Diversifying patterns of fishing activities with respect to exploited species 

Diversifying fishing activities will enable greater flexibility under situations of low yields. While fishers 

tend to adapt quickly to changes in exploited populations, managers need to be prepared to avoid mal-

adaptation (Holsman et al., 2019). More technologically advanced fleets are more likely to be better 

prepared to adapt to climate change by moving to other fishing grounds and shifting gear (Sumaila et 

al., 2011), while this is more challenging and unclear in communities with high contribution of 

traditional fisheries as it is the case in many Mediterranean areas. The emerging technological advances 

improve the efficiency (i.e. catchability) of fishing activities, decreasing searching time due to seasonal 

or inter-annual changes of distribution, and contributing to fishing operations’ safety. Managing 

institutions should promote diverse and flexible allocation of fishing grounds or fishing seasons and 

diverse types of fishing gear. Polyvalent vessels, which are the large majority in the Mediterranean, 

could be favoured as they are more flexible in changing target species or fishing gear, making them 

potentially less vulnerable to climate change (Gamito et al., 2016). Conversely, in vessels of larger 

dimensions, diversity patterns could focus on varying the location of fishing grounds or seasons, as well 

as changing target species. While these adaptation options also refer to the new opportunities offered 

by non-indigenous species, it is critical to consider the dual component of non-indigenous species with 

known both positive but also negative impacts (for example, gear damages or health issues related to 

toxic species). In this sense, general measures considered to be applied in one subregion could not apply 

to others due to contrasting regional-specific impacts and opportunities. 

Priorities addressed: abundance variability, species geographic distribution, migration patterns of target 

species, presence of non-native species, fishing trips/days at sea, market opportunities. 

Relevance to the following fisheries and subregions: all. 

Adaptive and collaborative control of fishing pressure  

More collaborative control on fishing pressure and enhanced cooperation mechanisms among countries 

will strengthen the capacity to monitor and control fleets that move (legally or illegally) between and 

across national boundaries and in international waters in response to change in species distribution. In 

this regard, there are various ongoing initiatives to note, such as the Recommendation GFCM/41/2017/8 

on an international joint inspection and surveillance scheme outside the waters under national 

jurisdiction in the Strait of Sicily (geographical subareas 12 to 16), which was amended by 

Recommendation GFCM/42/2018/6 on an international joint inspection and surveillance scheme 
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outside the waters under national jurisdiction in the Strait of Sicily (geographical subareas 12 to 16),  

and Recommendation GFCM/38/2014/1 on the establishment of a vessel monitoring system (VMS) and 

related actions to develop a regional control system. The entry in force of the FAO Port State Measures 

Agreement has also provided the possibility to enhance control and inspection mechanisms for vessels 

operating in areas beyond national jurisdictions. These mechanisms should be promoted, reinforced and 

expanded, especially to areas not yet well covered. The measure must be accompanied by other 

identified options such as transboundary management and the implementation of adaptive spatial 

planning. 

Priorities addressed: trends in abundance/biomass, species geographic distribution, migration patterns 

of target species. 

Relevance to the following fisheries and subregions: all.  

3.2.2. Policies 

Public investment in communication and awareness 

Public investment towards increasing awareness of climate change impacts and priorities will provide 

fisheries sectors and society with a broader portfolio and preparedness in the case of lack of resources 

or changes of fishing products (or species). Public investments may focus on research, sharing best 

practices and communication to favour awareness raising and capacity building to integrate climate 

change into research, management, policy, rules and society’s priorities, along with the diversification 

of citizens’ demands and preferences. 

Priorities addressed: culture and heritage, presence of non-native species, catches composition, landing 

value, market opportunities. 

Relevance to the following fisheries and subregions: all.  

Public policies to address poverty and food insecurity 

By affecting food and fishers’ livelihoods, climate change can exacerbate poverty and food insecurity 

issues. Impacts on food supply are expected to be higher for populations living in coastal areas in the 

southern countries. Policies addressing food insecurity in coastal areas should work in synergy with the 

diversification of livelihood portfolios (see below). Indeed, impacts are minimized if other species with 

comparable commercial value replace target species decreasing yields due to climate change. Social 

protection can also contribute to vulnerability reduction, particularly among small-scale fisheries, due 

to overfishing and/or environmental changes (FAO, 2019a). Policies towards food insecurity, social 

protection, fisheries management, and climate adaptation can be mutually reinforcing and require 

appropriate institutional coordination among countries to be effective. 

Priorities addressed: food security, employment for men, female employment rate, market 

opportunities, presence of non-native species, trends in abundance/biomass, abundance variability. 

Relevance to the following fisheries and subregions: south-Eastern Mediterranean (small pelagic fish), 

south-western Mediterranean (small pelagic fish). 

Policies for product value addition and value development 

Policies that attempt to add value to fish products and increase product quality may buffer the impact 

of low yields in certain species and the occurrence of new species due to climate change. Practices such 

as eco-labelling, reduction of post-harvest losses, and fishing costs’ regulations may buffer the impacts 

of climate changes. This aspect is, for instance, recognized in the RPOA-SSF, which aims to “promote 

innovative solutions for the valorisation and utilization of non-indigenous species” as a strategic action 

to deal with climate and environmental change. 

Priorities to be considered: landing value, catches composition, presence of non-native species, market 

opportunities, cultural and heritage. 
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Relevance to the following fisheries and subregions: western Mediterranean (small pelagics), north-

western Mediterranean (demersal), central Mediterranean (small pelagics and demersal), eastern 

Mediterranean (demersal), south-eastern Mediterranean (small pelagics), Adriatic (small pelagics and 

demersal). 

3.2.3. Research and innovation 

Investment and research in adapting fishing technologies and operations   

Fishing technologies that improve gear’s efficiency and selectivity will reduce the cost of being at sea 

(fishing trips/days at sea, or reducing the time of fishing operations) as expected because of changes in 

spatial distribution (geographic and bathymetric) of marine species in response to climate change. 

Changes in migratory routes and fish distribution affect travel time, leading to increases or decreases in 

fuel and ice cost. The heavy dependence of a fishery characterized by old vessels on fossil fuels would 

require that the fisheries sector, like other sectors of the economy, mitigates its carbon footprint. This 

change would be beneficial to society at large, but costly to fishing enterprises in the short term (Sumaila 

et al., 2011), particularly in developing countries. Improved fishing technologies and operations will 

also reduce damages and increase the selectivity for harmful non-native species arriving and increasing 

in abundance due to climate change.  

Priorities addressed: presence of non-native species, fishing trips/days at sea, species geographic and 

bathymetric distribution, fishers working conditions, cost of post-harvesting, migration patterns. 

Relevance to the following fisheries and subregions: all. 

Early warning systems 

Early warning systems, traditionally used to alert on weather forecasting, can be useful with a scenario 

of increased extreme events, allowing fishers to be better prepared by moving locations or changing 

practices. However, early warning systems must advance to warn for other risks over larger temporal 

scales (seasonal or multi-annual) and associated to temperature anomalies, algal blooms, non-

indigenous species arrival (for example, current GFCM monitoring of non-indigenous species based on 

existing platforms), market changes (such as volume and value) and price fluctuations. Advanced 

warnings of impending shocks can be used to make timely decisions to minimize the damage and loss 

to fisheries, particularly in periods with unstable or low yields and in relation to the expansion of some 

non-indigenous species.  

Priorities addressed: catches composition, landing values, abundance variability, presence of non-

indigenous species, fishers’ working conditions, integrity of fishing assets, safety of (coastal) 

communities, health issues 

Relevance to the following fisheries and subregions: all.  

Research and monitoring changes in stocks and ecosystems, and their relationship 
with environmental conditions 

As most climate change impacts are mediated by environmental processes (and variables) directly 

shaping harvested stocks production, the capacity of adaptation of fish stocks to short- and middle-term 

impacts of climate change will increase by explicitly incorporating the distribution and the 

environmental-dependent (i.e. density-independent) processes into stock assessment procedures 

(Skern-Mauritzen et al., 2016). This includes a better consideration of the spatial structures of stocks, 

potential changes in the spatial distribution related to productivity and climate change, changes in 

species phenology (for example, a shift in recruitment), and the incorporation of environmental-

dependent processes in the assessment of stocks and management advice. A good practice applied in 

some fisheries relies on using “climate-change conditioned” advice, which indicates how fishing 

pressure can be adjusted to maintain a similar probability of achieving objectives at the acceptable risk 

level, given climate change impacts on the stock (Sharma et al., 2021). The approach requires that a 

relationship between stock production and environmental conditions is established. On the basis of that, 

an improvement of knowledge on species response to climate change to develop confident future 

scenarios of a diversity of climate drivers is still needed. This type of measures requires both funding 
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and research investment, international cooperation, and collaborative effort to better engage the applied 

science and assessment interface. The combination of fishery-dependent information and community-

based data collection can provide a cost-effective way to achieve the needed expansion in the spatial 

and temporal coverage of monitoring changes in stocks and marine ecosystems (Bahri et al., 2021). 

Examples of the use of community-based approaches to monitoring exist in the Mediterranean, such as 

the participatory monitoring of marine protected areas (FAO, 2019b) and the use of local ecological 

knowledge protocols to monitor the expansion of non-indigenous species (Azzurro et al., 2011; 

Garrabou et al., 2018). Wider dissemination of such approaches should be encouraged. 

Priorities addressed: trends in abundance/biomass, abundance variability, changes in the geographic 

and bathymetric distribution, presence of non-native species, species phenology, catches composition, 

life-history traits 

Relevance to the following fisheries and sub-regions: all. 

3.2.4. Livelihoods 

Diversification of markets and (new) fish products 

Diversification of markets/fish products will provide the opportunity to add value to fish products under 

low yield periods or with the arrival of new commercial species. This may be addressed by access to 

high-value markets and support to the diversification of citizens’ demands and preferences. This is a 

feasible measure with a reasonable likelihood of success in the northern countries. At the same time, it 

might be more challenging in the south, where it may focus on the arrival of new commercial species.  

Priorities to be considered: landing value, catch composition, presence of non-indigenous species, 

contribution of fish products to food security, culture and heritage. 

Relevance to the following fisheries and subregions: western Mediterranean (small pelagic fish), north-

western Mediterranean (demersal), central Mediterranean (small pelagic fish), eastern Mediterranean 

(demersal), south-eastern Mediterranean (small pelagic fish), Adriatic (small pelagic fish and demersal). 

Livelihood diversification 

The diversification of livelihood portfolios available for fishers can provide alternative sources of 

incomes to face ongoing problems with overfishing, environmental degradation and ocean/land 

grabbing, facilitating the identification of opportunities for livelihoods to buffer climate change impact 

through a broader scope of opportunities. It will also be relevant in the context of decreasing yields due 

to climate change. Both intra- and inter-sectoral options could be explored, such as, diverting fishing 

activities to alternative resources (link to the diversification of markets and new fish products), 

aquaculture-related activities, tourism, agricultural-related activities or alternatives. However, in many 

regions, there is a cultural resistance to changing jobs and/or limited alternative job opportunities. 

Priorities to be considered: food security, employment for men, cultural and heritage, recreational 

fisheries, tourism activities. 

Relevance to the following fisheries and sub-regions: all. 

Exit strategies for fishers to leave fishing 

Exit strategies for fishers to leave fishing require responsive policies and investments to support the 

aforementioned diversification of livelihood portfolios. It may be considered a temporary exit during 

periods of low yields or seasonal closure of fishing grounds (adaptive spatial planning) due to climate 

change, thus promoting the opportunity for and capacities of fishers to return to their activities once fish 

productivity is sustainably recovered. Fisheries subsidies can provide a cushion to the sector and help 

fishers changing activity (Blasiak et al., 2017). While in the northern countries, it could be applied to 

face the employment rate, in the south, it would also help to face periods of food insecurity in coastal 

areas, though its effectiveness should be considered. Cultural resistance to changing jobs is, however, 

also an element to consider here. 

Priorities to be considered: food security, employment for men, cultural and heritage.  

Relevance to the following fisheries and sub-regions: all. 
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Table 3.2.1. List of 13 potential adaptation measures for the identified priorities and comments 

regarding technical effectiveness and implementation considerations 

Note: in terms of cost-benefit, almost all measures are considered win-lose and low-regret (see section 

2: methodology) and thus aren’t included in the table for simplicity. 

Group of 

measure 
Adaptation 

measure 
Priority climate 

impact  
Technical 

effectiveness 
Implementation 

considerations 

Management 

options 
Transboundary 

management 

  

- Species 

geographic 

distribution 

- Trends in 

abundance/bioma

ss 

- Abundance 

variability 

  

- Long-term 

regulation 

- Changes in 

availability to 

national fleets 

- Aligned with 

current 

international 

initiatives and 

projects 

- Increased 

complexity of 

decision-making 

Management 

options 
Adaptive spatial 

planning 

  

- Species 

geographic and 

bathymetric 

distribution 

- Abundance 

variability 

- Flexible: able to 

combine short- and 

long-term 

regulations 

- Studies support 

effectiveness 

dealing with 

species distribution 

and abundance 

trends 

- Abundance 

variability is highly 

dependent on the 

environment, which 

does not ensure 

effectiveness 

- Aligned with 

current initiatives 

and projects, and 

international 

commitments 

Management 

options 
Diversifying 

patterns of 

fishing activities 

with respect to 

exploited species 

  

- Abundance 

variability 
- Flexibility: allow 

spatial-temporal 

variation in access 

to the resource 

- Implementation 

must be aligned 

with adaptive 

spatial management 

Management 

options 
Adaptive and 

collaborative 

control of fishing 

pressure 

  

- Species 

geographic 

distribution 

- Trends in 

abundance/bioma

ss 

  

-Available remote 

sensing tools 

- Sensitive 

information with 

potential 

restrictions to be 

shared among 

countries 

  

- Requires 

enhanced 

cooperation 

between countries 

- It can create 

unbalanced access 

to resources 

(countries can be 

winners and losers 

in terms of 
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Group of 

measure 
Adaptation 

measure 
Priority climate 

impact  
Technical 

effectiveness 
Implementation 

considerations 

increase/decrease 

of fishing yields) 

  

- Potential lack of 

transparency 

  

Policies Public 

investment in 

communication 

and awareness 

  

- Culture and 

heritage 

- Presence of non-

indigenous 

species 

-Catches 

composition 

  

- Effectiveness not 

ensured to face 

cultural social 

acceptance 

- Acceptance and 

support required 

from fishers, 

communities, and 

other stakeholders 

- High short-term 

cost can impede 

some countries and 

long-term positive 

effects not 

guaranteed 

  

Policies Public policies to 

address poverty 

and food 

insecurity 

  

- Food security 

- Employment for 

men 

- Effectiveness 

proved 

- Probably more 

relevant for coastal 

areas in southern 

countries 

  

- Rapidly mobilized 

and implemented as 

needed when 

conditions change 

- Implementation 

requires 

institutional 

coordination 

(national and 

international) 

  

Policies Policy for 

product value 

addition and 

value 

development 

  

- Landing values 

- Catches 

composition 

- Presence of non-

indigenous 

species 

  

- Effectiveness not 

guaranteed 

- Not equally 

applicable to 

northern and 

southern countries 

  

- Strong country 

dependence in the 

implementation, 

policy procedures 

and interaction with 

other activities 

- The effectiveness 

is only ensured if it 

is accompanied by 

public investment 

in communication 

and awareness 
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Group of 

measure 
Adaptation 

measure 
Priority climate 

impact  
Technical 

effectiveness 
Implementation 

considerations 

Research and 

innovation 
Investment and 

research in 

adapting fishing 

technologies and 

operations 

  

- Presence of non-

indigenous 

species 

-Fishing 

trips/days at sea 

-Species 

geographic and 

bathymetric 

distribution 

  

- The most 

plausible solution 

to face damages by 

harmful non-

indigenous species 

on gear 

- Effectiveness 

proved with new 

technologies and 

more selective 

types of gear 

  

- Implementation 

will depend on the 

cost and the 

acceptance by all 

stakeholders 

- Relative high cost 

for some countries, 

and particularly for 

fishers 

Research and 

innovation 
Early-warning 

systems 

  

- Catches 

composition 

- Presence of non-

indigenous 

species 

- Landings value 

- Abundance 

variability 

- Studies support 

effectiveness 

- Flexibility: allow 

country 

dependence 

estimation and 

assessment 

  

- The effectiveness 

is only ensured if 

other management 

measures 

accompany it in the 

long term 

- Likely contrasting 

signals for different 

species and systems 

  

Research and 

innovation 
Research and 

monitoring 

changes in stocks 

and ecosystems, 

and their 

relationship with 

environmental 

conditions 

- Abundance 

variability 

- Trends in 

abundance/bioma

ss 

- Changes in the 

geographic and 

bathymetric 

distribution 

- Presence of non-

indigenous 

species 

  

- Flexible, adaptive, 

highly responsive 

to impacts and 

likely effective 

- Aligned with 

current initiatives 

and projects, and 

international 

commitment 

- Requires 

sustained funding 

for medium-long 

term data collection 
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Group of 

measure 
Adaptation 

measure 
Priority climate 

impact  
Technical 

effectiveness 
Implementation 

considerations 

Livelihoods Diversification of 

markets and 

(new) fish 

products 

  

- Landing values 

- Presence of non-

indigenous 

species 

-Catches 

composition 

-Contribution of 

fish products to 

food security 

-Culture and 

heritage 

- Effectiveness for 

landing value not 

guaranteed 

- Flexible, as non-

indigenous species 

will need a 

portfolio of options 

to be socially 

acceptable 

- Effectiveness not 

necessarily ensured 

to face food 

security (social 

acceptance) 

  

- Strong country 

dependence and 

different 

application in the 

north and south 

countries 

- Social acceptance 

is not ensured to 

facilitate successful 

implementation 

- Acceptance and 

support required 

from fishers, 

communities, and 

other stakeholders 

- Potential of being 

successful in the 

short term but 

uncertain long-term 

benefits; has 

relative high cost 

for some countries 

and may not ensure 

long term positive 

effects 

  

Livelihoods Livelihood 

diversification 

  

- Food security 

- Contribution of 

fish products to 

food security 

- Employment for 

men 

- It provides 

flexibility and 

broader 

opportunities 

- Effectiveness 

proved 

- Effective and 

responsive once 

implemented 

- Acceptance and 

support required 

from fishers, 

communities, and 

other stakeholders 

- Rapidly mobilied 

and implemented as 

needed when 

conditions change 

  

Livelihoods Exit strategies 

for fishers to 

leave fishing 

  

- Male 

employment 

- Food security 

- Flexible, 

effective, adaptive 

and highly 

responsive to 

impacts 

  

- The effectiveness 

is only ensured if it 

is accompanied by 

policy compromise 

and public 

investment 
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Appendix 16 

Proposal for a GFCM fisheries restricted area: Bari Canyon (southern Adriatic) 

https://gfcm.sharepoint.com/:b:/g/SAC/EX9jAY--3HVMm-

satjH9EFcBnaYCxU9xufpuyMHKcQR4bA 

 

Appendix 17 

Proposal for a GFCM fisheries restricted area: The Ebro Delta margin 

https://gfcm.sharepoint.com/:b:/g/SAC/EfmGWWcy5ApNpi63FbNY6LIBNUmG9qZLVrFrPNuLAa

hUOg  

 

Appendix 18 

Proposal for a GFCM fisheries restricted area: The Palmahim Disturbance Cold Water 
Coral Gardens and Cold Seeps 

https://gfcm.sharepoint.com/:b:/g/SAC/ES0KjjmR91xPhUeugMuu-

4IBKFOpjY4pZkLK2X3Yngi7Ww  

  

https://gfcm.sharepoint.com/:b:/g/SAC/EX9jAY--3HVMm-satjH9EFcBnaYCxU9xufpuyMHKcQR4bA
https://gfcm.sharepoint.com/:b:/g/SAC/EX9jAY--3HVMm-satjH9EFcBnaYCxU9xufpuyMHKcQR4bA
https://gfcm.sharepoint.com/:b:/g/SAC/EfmGWWcy5ApNpi63FbNY6LIBNUmG9qZLVrFrPNuLAahUOg
https://gfcm.sharepoint.com/:b:/g/SAC/EfmGWWcy5ApNpi63FbNY6LIBNUmG9qZLVrFrPNuLAahUOg
https://gfcm.sharepoint.com/:b:/g/SAC/ES0KjjmR91xPhUeugMuu-4IBKFOpjY4pZkLK2X3Yngi7Ww
https://gfcm.sharepoint.com/:b:/g/SAC/ES0KjjmR91xPhUeugMuu-4IBKFOpjY4pZkLK2X3Yngi7Ww
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Appendix 19 

National reports to the Scientific Advisory Committee on Fisheries 

ALGERIA  

Section 1 - Description of fisheries 

A. Fishing grounds (GSAs): 04 – Algeria  

B. Total landings: 71,342 tonnes (2020); 86,888 tonnes (2019); 102,354 tonnes (2018); 89,200 tonnes (2017); 85,536 

tonnes (2016); 88,420 tonnes (2015); 85,234 tonnes (2014) 

Main 10 species landed  

Species Tonnes 

Sardinella aurita 26,384 

Sardina pilchardus 18,440 

Engraulis encrasicolus 4,804 

Trachurus trachurus 3,728 

Boops boops 3,376 

Trachurus mediterraneus 1,716 

Parapenaeus longirostris 1,192 

Sarda sarda 732 

Xiphias gladius 726 

Aristeus antennatus 569 

  

C. Fleet: 5852 vessels (2020); 5784 (2019); 5616 vessels (2018); 5323 vessels (2017); 5323 vessels (2016); 5024 vessels 

(2015); 4777 (2014) 

Total kW: 50,996 (2020); 66,251 (2019); 654,992 (2018); 626,760 (2017); 600,827 (2016) 

Total GT: 75,442 (2020); 76,065 (2019); 74,564 (2018); 73,575 (2017); 68,107 (2016) 

AVG LOA: 9.3 m (2020) 

Min LOA: 3.3 m 

Max LOA: 40 m 

AVG LOA previous year: 9.3 m 

 

Section 2 - Status of stocks of priority species  

Species/Stock Ref. 

year 

Stock status GSA Presented 

to GFCM 

WGs? 

Presented to any 

other forum?  

Sardina pilchardus 2019 Possibly in overexploitation 04 Y  

Parapenaeus longirostris 2019 
Uncertain with signals of 

overexploitation 

04 
Y  

Merluccius merluccius 2019 In overexploitation 04 Y  

 

https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=204&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=203&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=74&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=278&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=25&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=275&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=168&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=202&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=289&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=15&RootFolder=*
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Section 3 - Status of statistics and information system 

A. Description of the national system of fishery statistics and/or any improvement/change occurred 

The system for collecting statistical data, set up in Algeria in the 1970s, has undergone various modifications and 

adaptations. This is a system based on the collection of data by collecting agents at the level of fishing harbours, which 

then return the statistical patterns provided to the fishing antennae to which they belong. The aforementioned 

antennae relay this data daily to the Directorates of Fisheries and Fisheries Resources of the Wilayat who, in turn, 

transmit them monthly to the Central Directorate (Ministry of Fisheries and Fisheries Production, MPPH) which is 

responsible for consolidating, processing and analysing the data collected. Spread over more than 1600 Km, the 

Algerian coast (GS4) is subdivided into fourteen (14) wilayas (coastal administrative department) with maritime facades 

of which five (05) to the East, five (05) to the Centre and four (04) in the West which constitute the administrative 

subdivisions at the base of the collection network. Prior to 2019, the collection of statistical data on landings by 

collecting agents was carried out in a comprehensive manner, which required enormous efforts to cover the entire 

professional fishing fleet (more than 5 500 boats of all types). The task was even more difficult in the absence of a tidal 

market at the landing points and a fixed timetable for the landing of fish. The other difficulty encountered concerns 

small-scale fishing boats landing at stranding beaches where the collector is absent. With this in mind, and in order to 

remedy the situation, Algeria opted for a statistical approach based on a system of random and stratified sampling of 

the fishing fleet and landings. This gave rise to the new National Statistical System based on an Online Statistical 

Application (SSPAAL web), designed in collaboration with experts from the European Union within the framework of 

the DIVECO2 Programme. 

The main results obtained can be summarized as follows: 

- elaboration of a statistical classification of fisheries and aquaculture in Algeria in harmony with those of the FAO and 

the GFCM; 

- development of an integrated statistical system (register of vessels, catches, fishing effort – maritime and continental 

– prices and values) based on a sampling methodology allowing online management of the register of vessels as well 

as the collection and dissemination of data and statistics to all user groups. The system also incorporates modules 

specific to marine and continental aquaculture; 

- more than 150 people (Heads of Services, Heads of Antennae, Investigating Agents) involved in the collection, analysis 

and processing of data, have been trained on the operation of the new statistical computer system and have received 

training on the new statistical classifications of fisheries and aquaculture as well as in the areas of advanced statistics; 

- 21 DPRH and 34 Fishing Antennae at the level of the ports, are connected to the Datacentre by Intranet; 

- public access is provided for a number of pre-selected data; 

- development of an online system (www.dgpa.gov.dz) for monitoring the Fishing Fleet Register and Fishing 

Authorisations; 

- the system (www.dgpa.gov.dz) also allows online monitoring of the collection of data relating to landed catches, 

fishing effort, aquaculture and selling prices; 

- the system provides decision-makers with a Dashboard and Multiple Reports on the state of the fishery;  

- finally, the application was designed to meet all the requirements of the DCRF-GFCM relating to the fleet register, 

fishing catches (based on GFCM segmentation), fish value and fish prices. 

B. National entities or authorities in charge for the collection of data pertaining the GFCM DCRF Tasks 

Task I - Global 

Figures of 

National 

Fisheries 

Task II – 

Catch 

Task III - 

Bycatch 

Task IV - 

Fleet 

Task V - 

Effort 

Task VI – 

Socio-

Economic Data 

Task VII - 

Biological 

Information 

Ministry of Fisheries 

and Fisheries 

Production  

Ministry of 

Fisheries and 

Fisheries 

Production 

Ministry of 

Fisheries and 

Fisheries 

Production 

Ministry of 

Fisheries and 

Fisheries 

Production & 

National Coast 

Guard Service 

(Ministry of 

National 

Defence) 

Ministry of 

Fisheries and 

Fisheries 

Production & Coast 

Guard Service 

(Ministry of 

National Defence) 

Directorate of 

Fisheries and 

Fisheries Resources 

(DPRH), Ministry of 

Fisheries and 

Fisheries Production 

& National Centre 

for Fisheries and 

Aquaculture 

Research and 

Development 

(CNRDPA) 

National Centre 

for Fisheries and 

Aquaculture 

Research and 

Development 

(CNRDPA) 

 

Section 4 - Status of research in progress (or recently concluded) 

Research or Project title Subject  From To 

Discard Monitoring Project in Algeria Stock assessment 2020 2021 
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Research or Project title Subject  From To 

GFCM research programme on European eel: towards the 

coordination of management and recovery of European eel stocks 

(Anguilla anguilla) in the Mediterranean 

Stock assessment 2020 2021 

GFCM Red Coral Programme Stock assessment 2020 2021 

 

Section 5 - Involvement in activities of FAO regional projects  

Activity FAO regional project  Year Type 

Support for the assessment and management of marine 

fisheries in Algeria 
COPEMED 2019 

Data collection and 

statistics 

Experimental fishing for common dolphinfish COPEMED 2020 
Fishing method 

experimentation 

Pilot project Ecosystem approach to the Fisheries in the 

Bejaia region 
COPEMED 2019 

Fisheries 

management 

 

Section 6 - Management measures taken in direct response to GFCM decisions 

 

Section 7 - Environment protection measures  

 

Section 8 - Recommendation GFCM/36/2012/2 on mitigation of incidental catches of cetaceans in the GFCM area 

 

Section 9 - Recommendation GFCM/36/2012/3 on fisheries management measures for conservation of sharks and rays 

in the GFCM area 

 

Section 10 - Recommendation GFCM/35/2011/4 on the incidental catch of sea turtles in fisheries in the GFCM 

competence area 

 

Section 11 - Recommendation GFCM/35/2011/3 on reducing incidental catch of seabirds in fisheries in the GFCM 

Competence Area 

 

Section 12 - Recommendation GFCM/35/2011/5 on fisheries measures for the conservation of the Mediterranean monk 

seal (Monachus monachus) in the GFCM Competence Area 

 

Section 13 - Proposals for future research programmes  
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GREECE 

Section 1 - Description of fisheries 

A. Fishing grounds (GSAs): 20 – Eastern Ionian Sea; 22 – Aegean Sea; 23 – Crete Island 

B. Total landings: 56,663 tonnes (2020); 81,428 tonnes (2019); 83,573 tonnes (2018); 77,000 tonnes (2017); 74,588 

tonnes (2016) 

Main 10 species landed  

Species             Tonnes 

C. Fleet: 13,900 vessels (2020); 14,018 (2019); 14,123 vessels (2018); 14,977 vessels (2017); 15,177 vessels (2016) 

Total kW: 391,402 (2020); 392,440 (2019); 395,170 (2018); 426,601 (2017); 430,698 (2016) 

Total GT: 66,255 (2020); 66,511 (2019); 6,748 (2018); 71100 (2017); 71729 (2016) 

AVG LOA: 7.5 m   

Min LOA:  2.6 m 

Max LOA: 40 m  

AVG LOA (previous year): 7.5 m 

Section 2 - Status of stocks of priority species  

Species/Stock 
Ref. 

year 
Stock status GSA 

Presented to GFCM 

WGs? 

Presented to any 

other forum?  

Mullus barbatus 2019 In overexploitation 20 Y N 

Mullus barbatus 2019 In sustainable exploitation 22 Y Y-STECF (EU) 

Engraulis encrasicolus 2019 In overexploitation 22 Y N 

Engraulis encrasicolus 2019 In sustainable exploitation 20 Y N 

Sardina pilchardus 2019 In overexploitation 22 Y N 

Sardina pilchardus 2019 In overexploitation 20 Y N 

Merluccius merluccius 2019 In overexploitation 20 Y N 

Merluccius merluccius 2019 Possibly in overexploitation 22 Y N 

 

Section 3 - Status of statistics and information system 

A. Description of the national system of fishery statistics and/or any improvement/change occurred 

DG FISHERIES of the Hellenic Ministry of Rural Development & Food closely cooperates with the Fisheries Research Institute and the 

Hellenic Center of Marine Research which are the istitutes responsible for the fisheries data collection. 

B. National entities or authorities in charge for the collection of data pertaining the GFCM DCRF Tasks 

C.  

Task I - 

Global 

Figures of 

National 

Fisheries 

Task II - 

Catch 

Task III - 

Bycatch 

Task IV - 

Fleet 

Task V - 

Effort 

Task VI – 

Socio-

Economic Data 

Task VII - 

Biological 

Information 

DG FISHERIES - 

Hellenic Ministry 

of Rural 

Development & 

Food 

DG 

FISHERIES - 

Hellenic 

Ministry of 

Rural 

Developme

nt & Food 

DG FISHERIES 

- Hellenic 

Ministry of 

Rural 

Development 

& Food 

DG FISHERIES - 

Hellenic 

Ministry of 

Rural 

Development 

& Food 

DG FISHERIES 

- Hellenic 

Ministry of 

Rural 

Development 

& Food 

DG FISHERIES - 

Hellenic Ministry 

of Rural 

Development & 

Food 

DG FISHERIES - 

Hellenic Ministry of 

Rural Development 

& Food 

 

https://gfcm.sharepoint.com/EG/Lists/GSA%20code/DispForm.aspx?ID=27&RootFolder=*
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Section 4 - Status of research in progress (or recently concluded) 

Research or Project title Subject  From To 

AFRIMED Algal Forest Restoration In the MEDiterranean Sea Data collection and statistics 2019 2022 

Phytolagoon/ Phytocoasts Data collection and statistics 2020 2023 

MSFD-Monitoring and recording of the status of the marine sub-

regions of Greece/Upgrading and operational updating of the 

monitoring network-Sampling and analysis of biotic and abiotic 

parameters of the marine ecosystem 

Marine environment and 

conservation 
2018 2023 

OPERATING A NETWORK OF INTEGRATED OBSERVATORY SYSTEMS 

IN THE MEDITERRANEAN SEA - ODYSSEA 
Other 2017 2021 

Mapping and evaluation of Posidonia Meadows and other 

important marine habitats under the European Habitats Directive 

(92/43/EEC), in the coastal waters of Cyprus (No.:19/2018)» 

Marine environment and 

conservation 
2019 2022 

The European Animal Tracking Network COST 
Marine environment and 

conservation 
2018 2021 

Assessment of the impact of biological invasions on the food webs 

of the Aegean Sea using the ecosystem model development 

approach - MODIAS 

Marine environment and 

conservation 
2018 2022 

Spatio-temporal study of the spread of alien species in the Aegean 

Sea using ecological models and eDNA: evaluation of ecosystem 

biomonitoring 

Marine environment and 

conservation 
2020 2023 

Urgent measures in the Eastern Mediterranean for the long term 

conservation of the endangered European eel – LIFEEL 

Marine environment and 

conservation 
2020 2024 

Conservation actions for the endemic fish species Eudontomyzon 

(Caspiomyzon) hellenicus & Cobitis punctilineata 

Marine environment and 

conservation 
2020 2021 

MONITOX-Black Sea Basin interdisciplinary cooperation network for 

sustainable joint monitoring of environmental toxicants migration, 

improved evaluation of ecological state and human health impact of 

harmful substances and public exposure prevention” 

Marine environment and 

conservation 
2018 2021 

4Alien: The biology and distribution of four alien fish in the Greek 

Seas 

Marine environment and 

conservation 
2020 2023 

Development of innovative strategies for monitoring, mapping and 

mitigation of the invasive species lagocephalus (Lagocephalus 

sceleratus) and lionfish (Pterois sp.) - LIONHARE 

Marine environment and 

conservation 
2020 2023 

Assessing the interaction between SSF and marine megafauna in 

Greece 

Marine environment and 

conservation 
2020 2022 

Monkem: Monk seal conservation in the Eastern Mediterranean 
Marine environment and 

conservation 
2019 2020 

Paradigm for Novel Dynamic Oceanic Resource Assessments - 

PANDORA 

Marine environment and 

conservation 
2018 2022 

BioalgaFood 
Marine environment and 

conservation 
2018 2022 

MedSUSHI-Utilization of the edible algae Dictyopteris membranacea 

and Laurencia obtusa in Mediterranean cuisine as a biofunctional 

food and nutritional supplement 

Marine environment and 

conservation 
2018 2022 

PROGNOSIS- Correlating biotic and abiotic factors for the 

development of the prognosis model of disease outbreaks in 

pisciculture farms 

Marine environment and 

conservation 
2018 2022 

Melanosis inhibition in commercial shrimps: a case study in Hellenic 

fisheries 

Marine environment and 

conservation 
2018 2023 
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Research or Project title Subject  From To 

Mediterranean International Bottom Trawl Survey in the marine area 

of Cyprus Republic 

Marine environment and 

conservation 
2018 2020 

Smart-Biore-AlInnovative cultivation of the unicellular chlorophyte 

Chlorella vulgaris in a "smart" photobioreactor using micro-bubble 

technology in the context of a "blue circular economy" 

Stock assessment 2020 2022 

PrEseRvIng and sustainably governing Cultural heritage and 

Landscapes in European coastal and maritime regions. 
Microalgae aquaculture 2017 2021 

Species composition of the Greek ray trade Microalgae aquaculture 2019 2020 

National Fisheries Data Collection Programme (DCF) Aquaculture 2019 2021 

Extending the commercial shelf life of Engraulis engrasicolus on ice 

using micro-nano ozone bubbles 
Fish product preservation 2018 2023 

Batoids on your plate: Species composition of the European ray 

trade 
Data collection and statistics 2019 2022 

SEAwise: Shaping ecosystem based fisheries management Microalgae cultivation 2021 2024 

MED_UNITS: Study on Advancing fisheries assessment and 

management advice in the Mediterranean by aligning biological and 

management units of priority species 

Socio-economics 2019 2021 

Development of the regional database for the Mediterranean and 

Black Seas (Med&BS RDBFIS) 
Genetic analysis 2021 2023 

European eel research programme: Towards coordination of 

European eel stock management and recovery in the Mediterranean 
Stock assessment  2020 2022 

 

Section 5 - Involvement in activities of FAO regional projects  

 

Section 6 - Management measures taken in direct response to GFCM decisions  

Title/Reference to National Law Related GFCM Decision(s) 

Ministerial Decision about banning eel fishing REC.CM-GFCM/42/2018/4 

Ministerial Decision about management measures and regulating for the 

sustainable exploitation of the red shrimps in the Ionian Sea 

REC.CM-GFCM/42/2018/4 

Measures for the trade of sharks & rays REC.CM-GFCM/42/2018/2 

Presidential Decree for the protection of wild fauna & flora REC.CM-GFCM/42/2018/2 

Circular for the prohibition of landing, retaining onboard, transhipping, 

transferring, storing, selling, displaying or offering for sale of certain species of 

sharks & rays 

REC.CM-GFCM/42/2018/2 

Ministerial Decision for the organization and operation of the fisheries monitoring, 

control and surveillance center 

REC.DIR-GFCM/42/2018/10 

 

Section 7 - Environment protection measures  

Name of the area Type of spatial restriction Year 

National Marine Park of Alonissos 

& North Sporades islands 

Marine Protected Area (MPA) 
2003 

National Marine Park of 

Zakynthos 

Marine Protected Area (MPA) 
1999 

Gyaros island Determination of conditions and restrictions for the protection, 

conservation and management of the land and the marine area 

around Gyaros island 

2019 
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Name of the area Type of spatial restriction  

All Greek territorial waters Management Plan of small pelagic fsheries of anchovies (Engraulis 

encrasicolus) and sardines (Sardina pilchardus) carried out by purse 

seines (PS) 

2012 

All Greek territorial waters Management Plan for the implementation of fisheries with other 

bottom trawls (OTB) 
2014 

In particular areas of the Greek 

territorial waters 

Management Plan for Seine Boats (SB) for fishing of picarel (Spicara 

smaris) and bogue (Boops boops) in particular areas of Greek territory. 
2016 

All Greek territorial waters Ban on fishing and selling of lobsters (Palinurus elephas & Homarus 

gammarus) from 1 September to 31 December annually and total ban 

on fishing and selling of lobsters weighing less than 420 grs 

1996 

All Greek territorial waters Ban on fishing and selling of octopus (Octopus vulgaris) weighing less 

than 500 grs. 
1990 

All Greek territorial waters Seasonal bans and limitations on fishing with various types of fish 

traps and fishing pots (FPOs) 
2004 

 

Name of the 

area 

Type of spatial 

restriction 
Year Fleet segments From To Objective 

All Greek 

territorial waters 

National closure to 

fisheries (nFRA) 
2018 All 01/01 31/10 

Protection of 

Holothuria spp 

stocks 

All Greek 

territorial waters 

National closure to 

fisheries (nFRA) 
2019 All 01/01 27/05 

Protection of 

Plesionika larval 

stocks 

All Greek 

territorial waters 

National closure to 

fisheries (nFRA) 
2020 All 28/09 31/12 

Protection of 

Plesionika larval 

stocks 

Fanari Rodopis 
National closure to 

fisheries (nFRA) 
2000  Permanent 

Protection of 

marine 

environment, fish 

resources, 

artificial reefs 

Ionian Sea 

Preveza 

National closure to 

fisheries (nFRA) 
2007  Permanent 

Protection of 

marine 

environment, fish 

resources, 

artificial reefs 

Kalymnos & Kos 

islands 

National closure to 

fisheries (nFRA) 
2007  Permanent 

Protection of 

marine 

environment, fish 

resources, 

artificial reefs 

Ierissos Gulf - 

Chalkidiki 

National closure to 

fisheries (nFRA) 
2007  Permanent 

Protection of 

marine 

environment, fish 

resources, 

artificial reefs 

South Coast of 

Thasos island 

National closure to 

fisheries (nFRA) 
2018 

All (expect tuna 

and purse seiners) 
01/05 31/05 

Protection of the 

juveniles of 

Merluccius 

merluccius 
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Various marine 

areas with 

Posidonia 

oceanica beds 

National closure to 

fisheries (nFRA) 
2019 

Trawlers, Purse 

seiners, Tuna 

Seiners, Pelagic 

Trawlers and 

Dredgers 

Permanent 

Protection of 

sensitive benthic 

habitats 

 

Section 8 - Recommendation GFCM/36/2012/2 on mitigation of incidental catches of cetaceans in the GFCM area 

 

Section 9 - Recommendation GFCM/36/2012/3 on fisheries management measures for conservation of sharks and rays 

in the GFCM area 

Species 
N 

specimens 

Weight 

(Kg) 
Date GSA Fleet Segment 

Fishing 

Gear 

Main 

Target 

Species 

Galeorhinus galeus 1   
22 - Aegean 

Sea 

P-06 / Small-scale 

vessels with engine 

using passive gears 

(6-12) 

Gillnets (not 

specified) 
 

Mustelus mustelus 3   
20 - Eastern 

Ionian Sea 

P-06 / Small-scale 

vessels with engine 

using passive gears 

(6-12) 

Gillnets (not 

specified) 
 

Galeorhinus galeus 1   
22 - Aegean 

Sea 

P-06 / Small-scale 

vessels with engine 

using passive gears 

(6-12) 

Trammel nets  

Mustelus mustelus 1   
20 - Eastern 

Ionian Sea 

P-05 / Small-scale 

vessels with engine 

using passive gears 

(0-6) 

Trammel nets  

Mustelus mustelus 9   
22 - Aegean 

Sea 

P-06 / Small-scale 

vessels with engine 

using passive gears 

(6-12) 

Trammel nets  

Rostroraja alba 1   
22 - Aegean 

Sea 

P-06 / Small-scale 

vessels with engine 

using passive gears 

(6-12) 

Trammel nets  

Squalus acanthias 9   
22 - Aegean 

Sea 

P-06 / Small-scale 

vessels with engine 

using passive gears 

(6-12) 

Trammel nets  

 

Section 10 - Recommendation GFCM/35/2011/4 on the incidental catch of sea turtles in fisheries in the GFCM 

competence area 

 

Section 11 - Recommendation GFCM/35/2011/3 on reducing incidental catch of seabirds in fisheries in the GFCM 

Competence Area 

 

Section 12 - Recommendation GFCM/35/2011/5 on fisheries measures for the conservation of the Mediterranean monk 

seal (Monachus monachus) in the GFCM Competence Area 

 

Section 13 - Proposals for future research programmes  

Mediterranean International Bottom Trawl Survey in the marine area of Cyprus Republic 

National Fisheries Data Collection Programme (DCF) 

Technical support for the monitoring of the water quality of the broader area of the gulfs of Kavala and Palio 
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MOROCCO 

Section 1 - Description of fisheries 

A. Fishing grounds (GSAs): 03 – Southern Alboran Sea 

B. Total landings: 18,281 tonnes (2020); 22,555 (2019); 25,907 tonnes (2018) 

Main 10 species landed 

Species    Tonnes 

Trachurus mediterraneus  4,220 

Octopus vulgaris 3,894 

Sardina pilchardus  1,355 

Sardinella aurita 1,241 

Boops boops 1,023 

Engraulis encrasicolus  643 

Pagellus acarne 550 

Scomber scombrus 489 

Parapenaeus longirostris 414 

Merluccius merluccius  190 

C. Fleet: 3319 vessels (2020); 3496 vessels (2019); 3392 vessels (2018); 2981 vessels (2017); 3985 vessels (2016); 3383 

vessels (2015) 

Total kW: 103,990 (2020); 124,605 (2019); 110,179 (2018); 107,112 (2017); 218,831 (2016) 

Total GT: 19,193 (2020); 23,060 (2019); 19,841 (2018); 20,922 (2017); 26,252 (2016) 

AVG LOA: 6.6 m (2020) 

Min LOA: 2.9 m 

Max LOA: 30 m 

AVG LOA previous year: 7 m 

 

Section 2 - Status of stocks of priority species  

Species/Stock Ref. year Stock status GSA Presented to 

GFCM WGs? 

Presented to 

any other 

forum?  

Sardina plichardus 2019 Overexploited 03 Y N 

Parapenaeus longirostris 2019 In overexploitation  03 Y N 

Pagellus bogaraveo 2019 In overexploitation  01-03 Y N 

Merluccius merluccius 2019 In overexploitation  01-03 Y N 

 

Section 3 - Status of statistics and information system 

 

A. Description of the national system of fishery statistics and/or any improvement/change occurred 

A Moroccan national fisheries statistical system has been established since 2001 by the National Office of Fisheries 

(ONP). This database management system consists of regularly recording information on fishing activity. This is 

production (by weight and value) by port, by day, by boat (name and number), by type of fishing and by species as well 

as the identity of the buyer. The files of the fishing units are available from the Department of Maritime Fisheries relating 

to technical characteristics such as Power Drive, Gross Tonnage Judge, Overall Length, date of construction, the identity 

of the shipowner, etc. The National Research Institute on its part has set up a protocol of investigation based on the 

principle of statistical inferences and adapted to the specificities of the fisheries of each region and which has made it 

https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=275&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=152&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=203&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=204&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=25&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=74&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=156&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=212&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=168&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=124&RootFolder=*
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possible to supplement information on the fisheries that the official system of the ONP does not provide so far; this 

includes total catch by species (and not groups of species), by port, by trade and by commercial category and fishing 

effort by trade, taking into account the variability of the duration of the tide. Also, information on socio-economic 

indicators is added to the surveys under the specific programmes of each region. 

 

B. National entities or authorities in charge for the collection of data pertaining the GFCM DCRF Tasks 

C.  

Task I - Global 

Figures of 

National 

Fisheries 

Task II - 

Catch 

Task III - 

Bycatch 
Task IV - Fleet 

Task V - 

Effort 

Task VI – Socio-

Economic Data 

Task VII - 

Biological 

Information 

Department of 

Maritime 

Fisheries 

National 

Office of 

Maritime 

Fisheries 

National 

Fishery 

Research 

Institute 

(INRH) 

Department of 

Maritime 

Fisheries 

National 

Fishery 

Research 

Institute 

(INRH) 

National Fishery 

Research Institute 

(INRH) 

National 

Fishery 

Research 

Institute 

(INRH) 

 

Section 4 - Status of research in progress (or recently concluded) 

 

Research or Project title Subject  From To 

Stock assessment of major species at GSA3 level Stock assessment 2017 2020 

Study of the life cycles of species of commercial interest 

(Octopus vulgaris, Parapenaeus longirostris, Merluccius 

merluccius, Sardina pilchardus) 

Stock assessment 2014 2020 

Life cycle study of Pagellus bogaraveo, stock of the Strait 

of Gibraltar  
Stock assessment 2018 2020 

Life cycle study of sea anemone Anemonia sulcata Stock assessment 2018 2020 

Etude des interactions entre le Grand Dauphin et la pêche 

à la senne au niveau de la GSA03 

Study of the interactions between the Great Dolphin and 

seine fishing at GSA3 level 

Marine environment and conservation 2017 2020 

Study of the functions of coastal and lagoon ecosystems 

(Marchica) 
Marine environment and conservation 2015 2019 

Monitoring and assessment of discards and incidental 

catches of vulnerable species in the Mediterranean 
Marine environment and conservation 2019 2020 

Study of the impact of climate change on the distribution 

and abundance of small pelagics 
Marine environment and conservation 2018 2022 

Estimation of cetacean populations in the Mediterranean Marine environment and conservation 2018 2020 

Tracking cetacean and sea turtle strandings Marine environment and conservation 2018 2020 

Mediterranean Discard and Bycatch Monitoring Project + 

MedByCatch Project "Include incidental catches of 

vulnerable species from multiple taxa in the 

Mediterranean and test mitigation measures" 

Marine environment and conservation 2019 2020 

Bottom trawl exploration for demersal resources Marine environment and conservation 2019 2020 

Estimation of cetacean populations in the Mediterranean Marine environment and conservation 2018  
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Section 5 - Involvement in activities of FAO regional projects  

 

Activity FAO regional project  Year Type 

TRANSBORAN project COPEMED 2018 

Carrying out biometric 

measurements and genetic 

analyses of sardines and white 

hake 

TRANSBORAN project COPEMED 2019 

Carrying out biometric 

measurements and genetic 

analyses of blackspot 

seabream 

Life cycle study of Pagellus bogaraveo, 

stock in the Strait of Gibraltar  
COPEMED 2018 

Stock assessment, data 

collection and statistics, socio-

economics 

Socio-economic analysis of fisheries in 

the Moroccan Mediterranean 
COPEMED 2018 

Stock assessment, data 

collection and statistics, socio-

economics 

 

Section 6 - Management measures taken in direct response to GFCM decisions 

 

Title/Reference to National Law Related GFCM Decision(s) 

The Fisheries and Aquaculture Act REC.CM-GFCM/43/2019/3 

No national legislation in place REC.MCS-GFCM/43/2019/7 

No national legislation in place REC.MCS-GFCM/43/2019/8 

Arrêté n° n° 2191-20  du 10 août 2020 modifiant et complétant l’arrêté n°1154-

88 du 03 octobre 1988 fixant la taille marchande minimale de la dorade rose à 

30 cm avec un seuil ou marge de tolérance admis de 10% du nombre d’individus 

capture. 

REC.CM-GFCM/43/2019/2;  

REC.CM-GFCM/41/2017/2 

Arrêté n° 2409-10 du 18 août 2010 relatif à l’interdiction temporaire du corail 

rouge dans certaines zones maritimes de la Méditerranée  • Arrêté n°1154-88 du 

03 octobre 1988 fixant la taille marchande minimale des espèces pêchées dans 

les eaux Maritime 

REC.CM-GFCM/43/2019/4;  

REC.CM-GFCM/41/2017/5; 

REC.CM-GFCM/40/2016/7 

Arrêté Ministériel portant réglementation annuelle de la pêche dans les eaux 

continentales et fixant les réserves de pêche pendant la saison 2019-2020 

REC.CM-GFCM/42/2018/1 

Arrêté n°574-19 du 29 joumada II 1440 (7 mars 2019) relatif au dispositif de 

positionnement et de localisation continue des navires de pêche. • L’arrêté du 15 

juin 2017 rempalçant l’arrêté du 9 avril 2012 interdit  durant 5 ans  de pêcher  

trois espèces 

REC.CM-GFCM/42/2018/2; 

REC.CM-GFCM/36/2012/3 

Dahir n° 1-73-255 du 23 novembre 1973 formant règlement sur la pêche 

maritime tel que modifié et complété. • Dahir n° 1-14-95 du 12 rejeb 1435 (12 

mai 2014) portant promulgation de la loi 15-12 relative à la prévention et la lutte 

contre la pêche illici 

REC.MCS-GFCM/43/2019/8;  

REC.MCS-GFCM/41/2017/7; 

REC.MCS-GFCM/40/2016/1; 

REC.MCS-GFCM/38/2014/2; 

REC.MCS-GFCM/35/2011/1; 

REC.MCS-GFCM/33/2009/7 

Décret n°2-73-659 du 02 février 1974 réglementant la pêche aux filets fixes. REC.MCS-GFCM/42/2018/11 

Arrêté n°1154-88 du 03 octobre 1988 fixant la taille marchande minimale des 

espèces pêchées dans les eaux Maritimes Marocaine tel que modifié et complété 

REC.CM-GFCM/40/2016/5 

L’Arrêté du Ministre de l’Agriculture, de la Pêche Maritime, du développement 

rural et des eaux et forêts, n°2271-19 du 15 juillet 2019 relatif à l'interdiction 

temporaire de la pêche des mammifères marins et des tortues marines. 

REC.CM-GFCM/36/2012/2 



195 

 

Arrêté n°2271-19 du 15 juillet 2019 relatif à l’interdiction temporaire de pêches 

des mammifères marins et des tortues marines. 

REC.CM-GFCM/35/2011/4 

Title/Reference to National Law Related GFCM Decision(s) 

L’Arrêté n°660-19 du 13 mars 2019 prorogeant la durée de validité de l'arrêté 

n°2806-09 du 10novembre 2009 relatif à l'interdiction temporaire de pêche des 

phoques moines et autres mammifères marins ainsi que de certaines autres 

espèces marines. 

REC.CM-GFCM/35/2011/5 

Dahir n°1-1-16-54 du 27avril 2016 portant promulgation de la Loi n° 59-14 

relative à l’acquisition, la mise en chantier et la refonte des navires de pêche. 

REC.MCS-GFCM/34/2010/2 

Dahir n° 1-73-255 du 23 novembre 1973 formant règlement sur la pêche 

maritime tel que modifié et complété. • Dahir n° 1-14-95 du 12 rejeb 1435 (12 

mai 2014) portant promulgation de la loi 15-12 relative à la prévention et la lutte 

contre la pêche illici 

REC.MCS-GFCM/38/2014/2 

Ministerial Decision about banning eel fishing REC.CM-GFCM/42/2018/4 

Ministerial Decision about management measures and regulating for the 

sustainable exploitation of the red shrimps in the Ionian Sea 

REC.CM-GFCM/42/2018/4 

Measures for the trade of sharks & rays REC.CM-GFCM/42/2018/2 

Presidential Decree for the protection of wild fauna & flora REC.CM-GFCM/42/2018/2 

Circular for the prohibition of landing, retaining onboard, transhipping, 

transferring, storing, selling, displaying or offering for sale of certain species of 

sharks & rays 

REC.CM-GFCM/42/2018/2 

Ministerial Decision for the organization and operation of the fisheries 

monitoring, control and surveillance center 

REC.DIR-GFCM/42/2018/10 

 

Section 7 - Environment protection measures  

 

Name of the area Type of spatial restriction Year 

Area Alboran Marine Protected Area (MPA) 2014 

 

Name of the area 

Type of 

spatial 

restriction 

Year Fleet segments From To Objective 

Coasts of Martil 

National 

Fisheries 

Restricted 

Area (nFRA) 

2016 All Permanent 
Protection of reef 

areas 

 

Section 8 - Recommendation GFCM/36/2012/2 on mitigation of incidental catches of cetaceans in the GFCM area 

 

Section 9 - Recommendation GFCM/36/2012/3 on fisheries management measures for conservation of sharks and rays 

in the GFCM area 

 

Section 10 - Recommendation GFCM/35/2011/4 on the incidental catch of sea turtles in fisheries in the GFCM 

competence area 

 

Section 11 - Recommendation GFCM/35/2011/3 on reducing incidental catch of seabirds in fisheries in the GFCM 

Competence Area 
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Section 12 - Recommendation GFCM/35/2011/5 on fisheries measures for the conservation of the Mediterranean monk 

seal (Monachus monachus) in the GFCM Competence Area 

 

 

Section 13 - Proposals for future research programmes  

Study of the daily growth of sardines and octopus in the Moroccan Mediterranean 

Ecosystem study of M'diq bay 

Identification, monitoring of landings and assessment of stocks of different shark species of commercial 

interest 

The study of the effect of climate change on the marine ecosystem and on biodiversity in GSA 3 

Identification and mapping of spawning and nursery areas for the main species exploited 
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SLOVENIA 

Section 1 - Description of fisheries 

A. Fishing grounds (GSAs): 17 - Northern Adriatic 

B. Total landings: 155 tonnes (2020); 120 tonnes (2019); 126 tonnes (2018); 128 tonnes (2017); 152 tonnes (2016); 195 

tonnes (2015); 254 tonnes (2014) 

Main 10 species landed  

Species Tonnes 

Merlangius merlangus 33.4 

Eledone moschata 18 

Sparus aurata 13 

Loligo vulgaris 11 

Penaeus kerathurus 10 

Solea solea 8.5 

Sepia officinalis 6.7 

Pagellus erythrinus 6 

Mullus barbatus 4.5 

Sardina pilchardus 4.2 

C. Fleet: 135 vessels (2020); 136 vessels (2019); 134 vessels (2018); 171 vessels (2017); 171 vessels (2016) 

Total kW: 8 842 (2020); 8 826 (2019); 8 466 (2018); 8 821 (2017); 8 535 (2016) 

Total GT: 670 (2020); 670 (2019); 668.9 (2018); 603.98 (2017); 589.66 (2016) 

AVG LOA: 7.4 m (2020) 

Min LOA: 3.5 m 

Max LOA: 19.4 m 

AVG LOA previous year: 7.4 m  

 

Section 2 - Status of stocks of priority species  

Species/Stock Ref. year Stock status GSA Presented to 

GFCM WGs? 

Presented to any 

other forum?  

Engraulis encrasicolus 2017 In overexploitation 17 Y  

 

Section 3 - Status of statistics and information system 

A. Description of the national system of fishery statistics and/or any improvement/change occurred 

Data collection at the national level is organised by the Ministry of Agriculture, Forestry and Food. Specific data 

collection tasks in the context of the performance of a public fisheries service are performed by the Fisheries Research 

Institute of Slovenia in accordance with maritime fisheries legislation. In Slovenia there are five information systems in 

place. The InfoRib is and will remain the main system. It covers all the relevant fisheries data. The second is the VMS 

system which covers the VMS data. The third is the inspection information system Aquaspec, where all the inspection 

data are in place, the forth is ERS where all electronic reports and data from the electronic logbooks are stored and the 

fifth is biological data base BIOS. Some elements of the systems are already interconnected and in the future the 

interconnection between the systems will also improve in line with the requirements of the EU and other pertaining 

legislation in force and thus we will gain better control over fisheries activities. InfoRib is the centralized information 

system which contains all the relevant data on fisheries in Slovenia. In the system there are the following modules: Fleet 

vessel register, Logbooks, Fishing Permits, Socio-economic data, Reporting, Sampling, Technical indicators, Code lists, 

First sale, Aquaculture, Processing Industry and Meetings Module. Biological Sampling Module is stored in the Fisheries 

Research Institute database. InfoRib is interconnected with the VMS data base and with ESR data. It enables different 

crosschecking of the data, validation of the data and queries for end users. In the future we will improve interconnection 

with the Aquaspec system and with the central node for fisheries data at the European Commission. Biological data are 

stored at the Fisheries Research Institute of Slovenia in BIOS database. In the future also the interconnection between 

https://gfcm.sharepoint.com/EG/Lists/GSA%20code/DispForm.aspx?ID=18&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=123&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=72&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=243&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=117&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=172&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=237&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=228&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=158&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=134&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=203&RootFolder=*
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BIOS and InfoRib shall be established. The yearly maintenance of the systems is performed regularly. It includes also all 

the preparation work for different reports, for national and international end users.  

National entities or authorities in charge for the collection of data pertaining the GFCM DCRF Tasks 

Task I - 

Global 

Figures of 

National 

Fisheries 

Task II - 

Catch 

Task III - 

Bycatch 

Task IV - 

Fleet 

Task V - 

Effort 

Task VI – 

Socio-

Economic 

Data 

Task VII - 

Biological 

Information 

Ministry of 

Agriculture 

Forestry and 

Food, Fisheries 

Research 

Institute of 

Slovenia 

Ministry of 

Agriculture 

Forestry and 

Food, Fisheries 

Research 

Institute of 

Slovenia 

Ministry of 

Agriculture 

Forestry and 

Food, Fisheries 

Research 

Institute of 

Slovenia 

Ministry of 

Agriculture 

Forestry and 

Food, Fisheries 

Research 

Institute of 

Slovenia 

Ministry of 

Agriculture 

Forestry and 

Food, Fisheries 

Research 

Institute of 

Slovenia 

Ministry of 

Agriculture 

Forestry and 

Food, Fisheries 

Research 

Institute of 

Slovenia 

Ministry of 

Agriculture 

Forestry and 

Food, Fisheries 

Research 

Institute of 

Slovenia 

 

Section 4 - Status of research in progress (or recently concluded) 

 

Research or Project title Subject  From To 

Socio-economics Socio-economics 2008 2020 

MEDIAS Stock assessment 2007 2020 

MEDITS  Stock assessment 1996 2020 

SOLEMON Stock assessment 2009 2020 

 

Section 5 - Involvement in activities of FAO regional projects  

 

Activity FAO regional project  Year Type 

Regional stock assessment ADRIAMED 2020 Stock assessment 

 

Section 6 - Management measures taken in direct response to GFCM decisions 

 

Section 7 - Environment protection measures  

 

Section 8 - Recommendation GFCM/36/2012/2 on mitigation of incidental catches of cetaceans in the GFCM area 

 

Section 9 - Recommendation GFCM/36/2012/3 on fisheries management measures for conservation of sharks and rays 

in the GFCM area 

 

Section 10 - Recommendation GFCM/35/2011/4 on the incidental catch of sea turtles in fisheries in the GFCM 

competence area 

 

Section 11 - Recommendation GFCM/35/2011/3 on reducing incidental catch of seabirds in fisheries in the GFCM 

Competence Area 

 

Section 12 - Recommendation GFCM/35/2011/5 on fisheries measures for the conservation of the Mediterranean monk 

seal (Monachus monachus) in the GFCM Competence Area 

 

Section 13 - Proposals for future research programmes  



199 

 

 

SPAIN 

Section 1 - Description of fisheries 

A. Fishing grounds (GSAs): 01 – Northern Alboran Sea; 02 – Alboran Island; 05 – Balearic Islands; 06 – Northern Spain; 

07 – Gulf of Lion 

B. Total landings: 64,570 tonnes (2020); 71,862 tonnes (2019); 80,708 tonnes (2018); 79,263 tonnes (2017); 75,860 

tonnes (2016); 59,784 tonnes (2015); 68,571 tonnes (2014) 

Main 10 species landed  

Species Tonnes 

Engraulis encrasicolus 14 562 

Sardina pilchardus 6 335 

Sardinella aurita 5 274 

Trachurus spp 3 711 

Scomber spp 2 577 

Thunnus thynnus 1 765 

Octopus vulgaris 1 892 

Mullus spp 2 155 

Xiphias gladius  1 416 

C. Fleet: 2 341 vessels (2020); 2 371 (2019); 2 228 (2018); 2 285 vessels (2017); 2 287 vessels (2016); 2 743 vessels (2014) 

Total kW: 203 532 (2020); 207 337 (2019); 277 124 (2018); 284 044 (2017); 284 793 (2016) 

Total GT: 51 512 (2020); 52 550 (2019); 52 569 (2018); 52 732 (2017); 52 575 (2016) 

AVG LOA: 12.6 m (2020) 

Min LOA: 3.6 m 

Max LOA: 43.5 

AVG LOA previous year: 12.7 m  

 

Section 2 - Status of stocks of priority species  

Species/Stock Ref. 

year 

GSA Stock status Presented 

to GFCM 

WGs? 

Presented to 

any other 

forum?  

Aristeus antennatus 2019 6 - Northern Spain In overexploitation  YES - Validated NO 

Aristeus antennatus  2019 1 - Northern Alboran Sea In overexploitation  YES - Validated NO 

Aristeus antennatus  2019 2 - Alboran Island In overexploitation  YES - Validated NO 

Aristeus antennatus  2019 5 - Balearic Island In overexploitation  YES - Validated NO 

Engraulis encrasicolus  2019 6 - Northern Spain  In overexploitation  YES - Validated NO 

Engraulis encrasicolus  2019 1 - Northern Alboran Sea Uncertain  YES - Validated NO 

Merluccius merluccius 2019 01, 05, 07, 07 In overexploitation  YES - Validated YES - STECF (EU) 

Merluccius merluccius  2019 1 - Northern Alboran Sea In overexploitation  YES - Validated NO 

Merluccius merluccius  2019 01, 03 In overexploitation  YES - Validated NO 

Merluccius merluccius  2019 5 - Balearic Island In overexploitation  YES - Validated NO 

Merluccius merluccius  2019 6 - Northern Spain In overexploitation  YES - Validated NO 

Mullus barbatus 2019 1 - Northern Alboran Sea In overexploitation  YES - Validated NO 

https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b3972711b-ac1c-4de5-af8b-4be9eeb0430e%7d&ID=289&RootFolder=*
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Mullus barbatus 2019 6 - Northern Spain In overexploitation  YES - Validated NO 

Mullus surmuletus 2019 5 - Balearic Island In overexploitation  YES - Validated NO 

Nephrops norvegicus  2019 6 - Northern Spain In overexploitation  YES - Validated NO 

Parapenaeus 

longirostris  
2019 1 - Northern Alboran Sea In overexploitation  YES - Validated NO 

Parapenaeus 

longirostris  
2019 5 - Balearic Island In overexploitation  YES - Validated NO 

Parapenaeus 

longirostris  
2019 6 - Northern Spain In overexploitation  YES - Validated NO 

 Pagellus bogaraveo 2019 01, 03 In overexploitation  YES - Validated NO 

 Sardina pilchardus 2019 1 - Northern Alboran Sea  In overexploitation YES - Validated NO 

Sardina pilchardus  2019 6 - Northern Spain In overexploitation  YES - Validated NO 

 

Section 3 - Status of statistics and information system 

A. Description of the national system of fishery statistics and/or any improvement/change occurred 

The Spanish fisheries statistics and information system is based on the data from different sources. All the variables are 

collected following the legislation that conforms the EU´s Data Collection Framework, as indicated in EU Regulation 

1004/2017. The collection of variables included in the Spanish National Programme are fully compliant with the 

mentioned legislation. The Unit in the General Secretary for Fisheries in charge of the coordination of the programme 

is the Deputy General Directorate for the Protection of the Resources. Those considered as transversal variables come 

from the compliance with the EU legislation on the matter (Reg. CE 1224/2009 and EU Reg. 1380/2013), and mainly 

comprise sales notes, logbooks/ERS, landing declarations. Data from logbooks/ERS and landing declarations are 

collected by General Secretariat for Fisheries of the Spanish Ministry. Data from sale notes are primarily collected and 

processed by the fisheries offices of the regional governments, and recorded in the centralized database of General 

Secretariat for Fisheries, specifically in the Deputy General Directorate for the Fisheries Inspection and Control,  in 

charge of collecting all the information related to fisheries and transmitting to the European Commission, Fisheries 

Organizations and any other national or international Institutions. As for the biological variables, the IEO collects length 

and biological data of main commercial species under the guidelines of the National Program supported by the EU for 

the collection and management of fisheries data in accordance with Community programmes). Data information is 

managed in the framework of the SIRENO database developed by the IEO. SIRENO moreover stores fish market 

information, observers on board information and research surveys data. Regarding the socioeconomic variables, the 

Deputy General Director for Statistics of the Ministry collects and processes this information as for the fisheries sector 

and processing industry. To appropriately manage this information, the General Secretariat for the Fisheries has 

developed a global tool to compile the different sources of information in a common database. The main purpose is to 

store and to export the data in the suitable format required by International bodies. 

B. National entities or authorities in charge for the collection of data pertaining the GFCM DCRF Tasks 

 

Task I - 

Global 

Figures of 

National 

Fisheries 

Task II - 

Catch 

Task III - 

Bycatch 

Task IV - 

Fleet 

Task V - 

Effort 

Task VI – Socio-

Economic Data 

Task VII - 

Biological 

Information 

General 

Secretary for 

Fisheries 

General 

Secretary for 

Fisheries 

Spanish 

Institute of 

Oceanography 

General 

Secretary for 

Fisheries 

General 

Secretary for 

Fisheries 

Subdirectorate 

General of Statistics 

Spanish 

Institute of 

Oceanography 

 

Section 4 - Status of research in progress (or recently concluded) 

 

Research or Project title Subject  From To 

ANGUIMED. Identification and risk assessment for 

the conservation of the European eel in 

Mediterranean coastal lagoons: influence in the 

ecological attitude of the populations 

Marine environment and conservation 2019 2021 
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Research or Project title Subject  From To 

CABO DE PALOS. Seguimiento pesquero de la 

Reserva Marina de Cabo de Palos - Islas de las 

Hormigas 

Data collection and statistics 2018 2021 

COCOCHA. Connectivity processes on fish 

populations and communities of Atlantic and 

Mediterranean ecosystems: linking ecological 

functions to management challenges 

Connectivity 2020 2023 

EASME2018_SC08. Climate Change and the CFP: 

Adaptation and building resilience to the effects of 

climate change on fisheries and reducing emissions 

of greenhouse gases from fishing 

Climate change 2021 2022 

ECOSCOPE. Ecocentric management for sustainable 

fisheries and healthy marine ecosystems 
Marine environment and conservation 2021 2024 

FEMP_AND. Analysis and monitoring of marine 

resources and fishing activities from the artisanal 

and recreational fleets in Andalucia 

Data collection and statistics 2017 2022 

FISHGENOME. Improving cost-efficiency of fisheries 

research surveys and fish stocks assessments using 

next-generation genetic sequencing methods 

Stock assessment 2019 2021 

IMPLEMED. Improving the selectivity of trawl gears 

in the Mediterranean Sea to advance the 

sustainable exploitation pattern of trawl fisheries 

Selectivity 2020 2021 

LANGALP. Survival rates of released juveniles of 

spiny lobster (Palinurus elephas) caugth by the 

trammel fleet of Menorca (Balearic Islands) 

Data collection and statistics 2019 2021 

STREAMLINE. Streamlining the establishment of 

Regional Sampling Plans in the Mediterranean and 

the Black Sea 

Data collection and statistics 2021 2022 

VADAPES. Quantification of the vulnerability to 

climate change of the ecological and socio-

economic components of the fisheries sector and 

associated ecosystems in the Spanish Iberian shelf 

Climate change 2019 2021 

VORATUN. Interactions between the blackspot 

seabream and the Atlantic bluefin tuna and their 

role in the dynamics of the pelagic trophic network 

of the Strait of Gibraltar 

Marine environment and conservation 2018 2021 

MAREMATING. Competition for mating at high 

density in a marine reserve 
Marine environment and conservation 2016 2021 

Med_Units. Study on advancing fisheries 

assessment and management advice in the 

Mediterranean and Black Sea by aligning 

biological and management units of priority 

species 

Stock assessment 2019 2021 

 

Section 5 - Involvement in activities of FAO regional projects  

 

Activity FAO regional 

project  

Year Year 

Committtee meetings of the CopeMed Project  2021 Stock assessment 

TRANSALBORAN. Transboundary population structure of Sardine and 

European hake and blackspot seabream in the Alboran Sea and 

adjacent waters: a multidisciplinary approach 

COPEMED 2020 Stock assessment 



202 

 

Activity 
FAO regional 

project 
Year Year 

Joint CopeMed II-GFCM Data Preparation meeting on blackspot 

seabream 
COPEMED 2019 Stock assessment 

Joint CopeMed II-GFCM Data Preparation meeting on hake and 

Working Group on stock assessment of demersal species in GSAs 01, 

03, 04 

COPEMED 2019 Stock assessment 

Joint CopeMed II-GFCM Data Preparation meeting on sardine in 

Alboran Sea 
COPEMED 2019 Stock assessment 

Online meetings benchmark assessment P. bogaraveo COPEMED 2020 Stock assessment 

Zoom webinar. Small-scale Fisheries University Day COPEMED 2020 
Data collection and 

statistics 

On-line TEAMS platform. Joint CopeMed II-GFCM Data Preparation 

meeting for the updated assessments of Sardine in Alboran Sea GSAs 

01, 03, 04 

COPEMED 2021 Stock assessment 

On-line TEAMS platform. Joint CopeMed II-GFCM Data Preparation 

Meeting for the updated assessments of Hake and deep-water pink 

shrimp in Alboran Sea GSAs 01, 03, 04 

COPEMED 2021 Stock assessment 

El Bibane lagoon, Zarzis, Tunisia COPEMED 2020 
Data collection 

and statistics 

 

Section 6 - Management measures taken in direct response to GFCM decisions 

Title/Reference to National Law Related GFCM Decision(s) 

Orden Orden APA/24/2021, de 19 de enero, medidas 

específicas de control para los desembarques de 

besugo (Pagellus bogaraveo) 

REC.CM-GFCM/43/2019/2 

Orden APA/308/2020, de 27 de marzo, por la que se 

establece una veda temporal para la pesca de coral rojo 

(Corallium rubrum) 

REC.CM-GFCM/43/2019/4 

 

Section 7 - Environment protection measures  

Name of the area Type of spatial restriction Year 

Reserva marina de Sa Dragonera Marine Reserve 2020 

 

Section 8 - Recommendation GFCM/36/2012/2 on mitigation of incidental catches of cetaceans in the GFCM area 

 

Section 9 - Recommendation GFCM/36/2012/3 on fisheries management measures for conservation of sharks and rays 

in the GFCM area 

Species N specimens 
Weight 

(Kg) 
Date GSA Fleet Segment Fishing Gear 

Main Target 

Species 

Heptranchias perlo 2 16.091 26-Aug-20 

1 - 

Northern 

Alboran 

Sea 

Trawlers (12 - 24 

metres) 

Bottom otter 

trawls 

Parapenaeus 

longirostris  

Centrophorus 

granulosus 
1 4 15-Sep-20 

2 - 

Alboran 

Island 

Trawlers (12 - 24 

metres) 

Bottom otter 

trawls 

Aristeus 

antennatus  

https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b396c4aa6-6bfe-4a49-a306-87a6229fa984%7d&ID=1&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b396c4aa6-6bfe-4a49-a306-87a6229fa984%7d&ID=1&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b396c4aa6-6bfe-4a49-a306-87a6229fa984%7d&ID=1&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b396c4aa6-6bfe-4a49-a306-87a6229fa984%7d&ID=1&RootFolder=*
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Species N specimens 
Weight 

(Kg) 
Date GSA Fleet Segment Fishing Gear 

Main Target 

Species 

Centrophorus 

granulosus 
1 4 15-Sep-20 

2 - 

Alboran 

Island 

Trawlers (12 - 24 

metres) 

Bottom otter 

trawls 

Aristeus 

antennatus  

Centrophorus 

granulosus 
1 3 15-Sep-20 

2 - 

Alboran 

Island 

Trawlers (12 - 24 

metres) 

Bottom otter 

trawls 

Aristeus 

antennatus  

Centrophorus 

granulosus 
1 6.476 21-Sep-20 

2 - 

Alboran 

Island 

Trawlers (12 - 24 

metres) 

Bottom otter 

trawls 

Aristeus 

antennatus  

Centrophorus 

granulosus 
1 3.867 22-Sep-20 

2 - 

Alboran 

Island 

Trawlers (12 - 24 

metres) 

Bottom otter 

trawls 

Aristeus 

antennatus  

Rostroraja alba 3 12.055 22-Sep-20 

2 - 

Alboran 

Island 

Trawlers (12 - 24 

metres) 

Bottom otter 

trawls 

Aristeus 

antennatus  

Leucoraja circularis 4 1.927 27-Sep-20 

6 - 

Northern 

Spain 

Trawlers (12 - 24 

metres) 

Bottom otter 

trawls 

Octopus 

vulgaris  

Mustelus mustelus 1 10.025 08-Oct-20 

5 - 

Balearic 

Islands 

Trawlers (12 - 24 

metres) 

Bottom otter 

trawls 

Mullus 

surmuletus 

Centrophorus 

granulosus 
1 2.81 15-Oct-20 

1 - 

Northern 

Alboran 

Sea 

Trawlers (12 - 24 

metres) 

Bottom otter 

trawls 

Aristeus 

antennatus  

Heptranchias perlo 1 6.67 18-Oct-20 

1 - 

Northern 

Alboran 

Sea 

Trawlers (12 - 24 

metres) 

Bottom otter 

trawls 

Parapenaeus 

longirostris  

Centrophorus 

granulosus 
1 3.452 25-Oct-20 

6 - 

Northern 

Spain 

Trawlers (12 - 24 

metres) 

Bottom otter 

trawls 

Aristeus 

antennatus  

Mustelus mustelus 1 0.428 28-Oct-20 

5 - 

Balearic 

Islands 

Trawlers (12 - 24 

metres) 

Bottom otter 

trawls 

Mullus 

surmuletus  

Galeorhinus galeus 5 6.191 09-Nov-20 

1 - 

Northern 

Alboran 

Sea 

Polyvalent small-scale 

vessels with engine 

(6-12 metres) 

Gillnets (not 

specified) 
 

 

Section 10 - Recommendation GFCM/35/2011/4 on the incidental catch of sea turtles in fisheries in the GFCM 

competence area 

 

Section 11 - Recommendation GFCM/35/2011/3 on reducing incidental catch of seabirds in fisheries in the GFCM 

Competence Area 

 

Section 12 - Recommendation GFCM/35/2011/5 on fisheries measures for the conservation of the Mediterranean monk 

seal (Monachus monachus) in the GFCM Competence Area 

 

 

https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b396c4aa6-6bfe-4a49-a306-87a6229fa984%7d&ID=1&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b396c4aa6-6bfe-4a49-a306-87a6229fa984%7d&ID=1&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b396c4aa6-6bfe-4a49-a306-87a6229fa984%7d&ID=1&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b396c4aa6-6bfe-4a49-a306-87a6229fa984%7d&ID=1&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b396c4aa6-6bfe-4a49-a306-87a6229fa984%7d&ID=1&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b396c4aa6-6bfe-4a49-a306-87a6229fa984%7d&ID=1&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b396c4aa6-6bfe-4a49-a306-87a6229fa984%7d&ID=1&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b396c4aa6-6bfe-4a49-a306-87a6229fa984%7d&ID=1&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b396c4aa6-6bfe-4a49-a306-87a6229fa984%7d&ID=1&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b396c4aa6-6bfe-4a49-a306-87a6229fa984%7d&ID=1&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b396c4aa6-6bfe-4a49-a306-87a6229fa984%7d&ID=1&RootFolder=*
https://gfcm.sharepoint.com/EG/_layouts/15/listform.aspx?PageType=4&ListId=%7b396c4aa6-6bfe-4a49-a306-87a6229fa984%7d&ID=1&RootFolder=*
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Section 13 - Proposals for future research programmes  

Improving selectivity of gears and scientific base for technical measures 

Scientific studies on ecosystem and environmental problems on pelagic stocks 



 

 

This report presents the outcomes and discussions of the twenty-second session of the Scientific Advisory 

Committee on Fisheries of the General Fisheries Commission for the Mediterranean. During the session, 

the Committee reviewed the work done during the 2019–2021 intersession and provided advice on the 

status of priority stocks and ecosystems and on potential management measures addressing key fisheries 

and vulnerable species in the Mediterranean. At the subregional level, the Committee formulated advice 

on: i) small pelagic and priority demersal fisheries in the Adriatic Sea; ii) common dolphinfish and 

blackspot seabream fisheries in the western Mediterranean; iii) small pelagic and bottom trawl fisheries 

exploiting demersal stocks, particularly European hake, in the central Mediterranean; iv) deep-water red 

shrimp fisheries in the eastern-central Mediterranean; and v) round sardinella in the eastern 

Mediterranean. The Committee also agreed on the technical soundness of fisheries restricted area 

proposals. At the regional level, the Committee provided advice on: i) fishing technology and bycatch; ii) 

data call for the database on sensitive benthic habitats and species and other effective area-based 

conservation measures for the protection of vulnerable marine ecosystems and essential fish habitats; and 

iii) adaptation strategy for climate change. Furthermore, the Committee discussed additional work such 

as the implementation of the Regional Plan of Action for Small-Scale Fisheries in the Mediterranean and 

the Black Sea, dedicated research programmes as well as other activities to enhance fisheries 

management in the region. Finally, the Committee agreed upon its work plan for 2021–2023. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  


