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[bookmark: _Toc458047956]Executive Summary
The project – “Strengthening regional cooperation in the area of fisheries data collection in the Mediterranean and Black Sea, MARE2014_19Med&BS “aims at designing a proposal for a regional Multiannual Regional Work programme (MRWP) to support Member States to build up experience in new areas of regional cooperation, relying upon the contribution of the end-users and stakeholders. Research Institutes from all the European countries facing Mediterranean and Black Sea cooperated in this project to reach these objectives. 
The project has been organised in 6 Working Packages, 13 tasks and issued 21 deliverables. Case studies, considering GSAs, stocks and fisheries, depending from the objectives, were the project working basis. 
The project Work Package 0 (WP0) ensured the coordination, the organization of several meetings to discuss project implementation, results and running case studies, while the setting of a sharepoint (http://mare19partner.coispa.eu/) facilitated the communication among partners and with the Commission throughout the project. The project initiatives were communicated and discussed at the RCMMed&BS and at the Liaison Meeting, respectively held in Rome and Brussels on September and October 2015. 
Results from a SWOT analysis carried out in WP1 (Deliverable 1.1; Annex 9) considering the thematic areas of Biological data collection, Data quality, End users role and Regional database have demonstrated that, despite some measures have been already undertaken, the realization of the opportunities and elimination of the threats across the Region have not yet been fully achieved. These results also pointed out that inputs and suggestions for possible changes/improvements in the future regional coordination activities can be translated into goals through the results achieved in the other WPs of the present project. In addition, from Deliverable 1.2 (Annex 10) it emerged that although Member States apply quality control procedures to the data they collect, the levels of control and methods used vary between Member States that have not implemented formal quality assurance procedures and no standards for fisheries data quality reporting are shared by supra-national institutions. Thus sharing between Member States tasks that require very specific knowledge, such as statistical programming, is recommended.
As a matter of facts the best short term scenario should be that points for which there is a common understanding and agreement at regional level (e.g. data format, data quality checks using standardized tools, mitigation of workload from data calls, regional databases, designing sampling plans for commercial fisheries and adopt monitoring scheme for by-catch and ecosystem components, , etc.) are taken into account at the Regional Coordination Meeting of the Mediterranean and Black Sea (RCMMed&BS) and translated into recommendations/elements to be adopted by the Annual Work Plan of each country.
On the other hands, the Work Package 2 (5 tasks and 8 Deliverables) assessed methods and procedures to design an harmonised end-users oriented RSP-CF, based on case studies regarding the stocks of Merluccius merluccius and Mullus barbatus in the GSA7, Solea solea and Merluccius merluccius in GSA17, Sprattus sprattus in GSA29. It developed an ad-hoc methodology to adjust the sampling effort through an analysis of trade-offs between sample size and precision levels (e.g. CV) (Deliverables 2.5 and 2.6 in the Annexes 15 and 16 respectively). This can be expanded to other areas and stocks, provided that an adequate historical data set is available. The tool developed under the R statistical language proposed a framework which is based on the sampling procedures currently used by the different Member States.
For the future regional coordination relying upon common tools and approaches will be pivotal. A crucial step is to agree upon common data formats and standardized codes. Through this project, critical steps have been taken and a SDEF (Standard Data-Exchange Format) compatible format tested, while reviewing the code list (see Deliverable 2.2 and Deliverable 2.7 in the Annexes 12). As an example, during the 2015 RCM Med&BS – LP, scripts that allowed to re-format national databases let to employ the standardized regional codes used by the Standard Data-Exchange Format (SDEF) in use within the ICES area. This also showed that a viable solution for alleviating the burden of reporting data in different formats and codes could be the automatic remapping of data from the regional standardized way of reporting to other reporting forms. 
An attempt conducted to evaluate the financial implications from adopting regionalized biological sampling schemes (see Deliverable 2.8 in the Annex 18) highlighted that total costs are primarily governed by sample prices and labour costs. Cost increases due to increased sample number will be particularly high in the case of expensive species such as European hake.
To assess the past situation – i.e. the state of the art- in data collection, WP2 has undertaken an extensive review of the relevant literature (e.g. ICES and STECF reports) in terms of biological and transversal data collection (Deliverable 2.1 in the Annex 11 and Deliverable 2.4 in the Annex 14), while assessing the present situation through questionnaires submitted to the most involved people. The sampling strategies and protocols for age and maturity were found to be different between the case studies, as there are still differences between the national programs, which need to be harmonized. Likewise the approaches for evaluation of maturity stages, age determination and validation. The Handbook of protocols for sampling hard structures and maturity condition, implementing age validation and maturity parameters for the selected stocks was finalized in the Deliverable 2.3 (Annex 13) represents a support for the implementation of regional and national programs. Regarding landing obligation in the Mediterranean and Black Sea and in particular survival rates of species listed in Annex III of the MEDREG the review identified that for many of those species information was lacking from Mediterranean fisheries (Deliverable 2.1 in the Annex 11).
Short and medium term actions have been identified (Deliverable 2.1, Annex 11) based on the strengthening scientific and methodological cooperation under the umbrella of the Regional Coordination Groups (RCGs).
After an extended review and consultation of stakeholders carried out in Work Package 3 (based on 3 tasks and 5 Deliverables), selected case studies were identified (Deliverable 3.1 in the Annex 18) to implement a Regional Sampling Program of Data Collection on Fisheries Impacts on the Ecosystem (RSP-DCFIE): 
bottom trawling fishery for demersal species (OTB_DES) in the Mediterranean (GSAs 17 and 18) and the gillnet for turbot in the Black Sea (GSA 29) for monitoring by-catch of protected, endangered and threatened species (PET species);
the stocks of European hake (M. merluccius) in north-western Mediterranean (GSAs 6, 7 and GSA9) and turbot (P. maxima) in the Black Sea (GSA 29) for sampling stomach contents. 
Taking into account the requirement of the Marine Strategy Directive Framework and the needing of implementing an Ecosystem Approach to Fishery Management (key objective of the Common Fishery Policy), additional ecosystem indicators have been selected to better evaluate the impact on the ecosystem due to fishing activities (Deliverable 3.4 in the Annex 21).
In this program incidental bycatches shall be recorded according to standard data collection procedures by experienced on-board fishery observers coupled with log-book data collection. Allocation should allow covering around 0.5% of fishing days at sea carried out by the metier selected for the case study. Stratification is by quarter. A raising procedure, based on the ratio estimate method, was proposed. An handbook with species identification guidelines has been provided together with data sheets and log-books to facilitate the implementation of the sampling program for any fishery and GSA (see Deliverable 3.2, Annex 19). The tasks are proportionally allocated by number of vessels and amount of landings of the main demersal species by each Member State. In GSA29 tasks are allocated to Member States proportionally to the amount of landings of turbot (see Deliverable 3.5, Annex 22).
Two sources of data shall be considered in the collection of stomachs of the two stocks: scientific bottom trawl surveys (e.g. MEDITS) and commercial fishery (DCF). Sampling stratification is by size class and season (see Deliverable 3.3, Annex 20). Among the different methods reviewed on the analysis of fish stomach contents, the volumetric method was proposed. Guidelines on sampling methodologies, identification of the prey items and treatment of the data collected have been provided too. 
Activities of Work Package 4 (based on 3 tasks and 2 Deliverables) have been carried out in close collaboration with the “FishPi” project. The quality checks functions are made available on the git hub website (https://github.com/ldbk/fishPifct). The necessary data quality procedures have been identified and grouped under four pillars in relation to the various stages of a sampling scheme, while a specific time-frame has been suggested for the accomplishment of national and regional quality checks (see Deliverable D4.1, Annex 23 for details).
A specific a tool focused on evaluating the conformity of a dataset against a required data format (see Deliverable D4.2, Annex 24) has been developed and tested on the case study of European hake in GSA7.
A stakeholder Share-Point implemented (Work Package 5) with the purpose of collecting inputs from a regional consultation assisted the exchange of information during a 2-days Workshop held to discuss with MSs, end-users and stakeholders the outputs of the project WPs. There was a general agreement, among participants, on the following main outputs of the workshop (Deliverable D.5.1, Annex 25):
It is extremely important to present the results of the project to the next Med & Black Sea RCM to be held in September. 
It is necessary to increase the technical cooperation in the GFCM area in order to avoid unnecessary duplication and overlap.
 On the basis of the current project results, common formats and procedures should be agreed at the next RCM. 
NCs expressed their concern for the huge amount of data requests from end-user. To this purpose, common formats and procedures could mitigate the impact of such amount of data requests.
NCs expressed their concern for the very compressed time available for the preparation of the National Work Programs due in October.
The sampling optimization is a crucial issue in order to avoid work overload for each Country. In general, the feasibility of each increment of the sampling effort will have to be verified in the field and developed over time.
In consideration of the overall commitment for the whole data collection program, it is not conceivable a commitment too onerous, in terms of sampling effort, for the by catch and stomach samplings.
It is recommended to revise, as soon as new information are available, the sampling design for bycatch and stomach analyses, also taking into account the economic sustainability.
Bycatch and stomach sampling programs should be considered as pilot programs.

Finally the Deliverable D.0.3 of WP0, taking the results for the different WPs and Deliverables, outlined a proposal for a Multiannual Regional Work programme -MRWP (Annex 26).
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The project - Strengthening regional cooperation in the area of fisheries data collection in the Mediterranean and Black Sea, MARE2014_19Med&BS “aims at designing a proposal for a regional Multiannual Regional Work programme (MRWP) that is sufficiently adaptable and flexible (data format, sampling stratification and allocation, protocols for collecting biological data, etc..) for the different conditions of fishing pressures and historical exploitation perceived in different areas of Mediterranean & Black Sea. This proposal intends to support Member States to build up experience in new areas of regional cooperation, relying upon the contribution of the end-users and stakeholders. Research Institutes from all the European countries facing Mediterranean and Black Sea are cooperating in this project to reach this objective.
The project is organised in 6 Working Packages, 13 tasks and 21 deliverables. 
In the following chapters progress towards objectives are described following the structure in Work Package of the project, recalling objectives, deliverables and related responsibilities. The full deliverables are standing alone documents and are provided as Annex to this report.

[bookmark: _Toc458047958]1.1. WP0 - Planning activities, general coordination and synthesis of the project results including the Multiannual Regional Work Programme (MRWP)
WP0 is the work package for the Project Coordination, management and synthesis of project results.  
WP0 - Structure
WP0 Coordinator: Maria Teresa Spedicato (COISPA)
Partners involved: all partners (CIBM, CNR-ISMAR, COISPA, CNR-IAMC, DFMR, IEO, IFREMER, IO-BAS, IOF, HCMR, IRD, MSDEC-DFA, MABLY, NIMRD, NISEA)
Milestones
M.0.1 – Organization and setting of the sharepoint (month1)
Deliverables
D.0.1. Interim Report (month 6)
D.0.2. Draft Final Report (month 12).
D.0.3 The Multiannual Regional Work Program (MRWP) (month 12)

WP 0 - Activities carried out and summary of the achievements
The Work Package 0 (3 Deliverables), i.e. the project coordination, started with the preparation of the administrative documentation and kick off meeting with DGMARE and the twin project: “Strengthening Regional cooperation in the area of Fisheries Data Collection in the North Sea and Eastern Arctic (NS/EA) – Coordinator USTAN” (FishPi project) that was organised in Brussels on 20 April 2015. (Annex 1). 
This meeting was followed by an internal meeting with the participation of WP and Task leaders to discuss the outcomes from the joined meeting and the work plan for the next 6 months (Annex 2). The meeting also discussed the candidate list of species for the case studies of WP2. Finally these were: Merluccius merluccius and Mullus barbatus in the GSA7, Solea solea and Merluccius merluccius in GSA17; Sprattus sprattus in GSA29. 
Progress were also made in the coordination activity with the twin project FishPi.
The project sharepoint (http://mare19partner.coispa.eu/) has been implemented in the first month of the project and has supported the communication, share of documents and information along the project life.
Other two coordination meetings were held: a midterm meeting with DGMARE and the FishPi project on October 21, 2015 in Brussels (Annex 3). This meeting was attended by the project and WP coordinators. In this meeting the comments received by DGMARE on the Interim Reports of the two projects were discussed. In addition, the possibility of a project extension was also evaluated.
A project midterm internal meeting with participants (WP and task leaders) was held on 9-10 December 2015 in Bari (Italy) (Annex 4). This meeting was attended by 13 participants and it discussed on the possibility for a project extension, on the comments received by DGMARE to the Interim Report and on the organization of the meeting with stakeholders. 
To monitor the ongoing activities of the project and making short term plan skype meetings with the WP leaders were held on June, July, September, November 2015 and on March and May 2016. Other virtual meetings were also held at WP level.
The communication with the FishPi project was kept during the project life, especially through bilateral interactions between WPs.
The project initiative was communicated and discussed at the RCMMed&BS and at the Liaison Meeting respectively held in Rome and Brussels on September and October 2015.
In WP0 the following Deliverables were accomplished:
D.0.1 Interim Report that was provided after 6 months from the project start and revised in January 2016. following the input from DGMARE;
D.0.2 which is the present Draft Final Report;
D.0.3 reported in the ANNEX 26.

MARE/2014/19 - Strengthening regional cooperation in the area of fisheries data collection in the 
Mediterranean and Black Sea

2
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WP1 is focused on reviewing achievements and failures in the context of the existing RCM activities. The objective is to identify areas of improvement, i.e. identify areas that could lead to improved coordination, collaboration, standardisation and efficiencies in the field of data collection in the Mediterranean and Black Sea. WP1 had also the function to be central to the other WPs bringing the background of the lesson learnt at regional scale.

WP1 - Structure
	Duration
	4 months from the project start

	Coordination
	Paolo Carpentieri (NISEA)

	Tasks
	Task 1.1 -  A SWOT analysis in order to develop inputs and suggestions for possible changes/improvements in the future regional coordination activities (responsible Paolo Carpentieri, NISEA) 
Task 1.2 - An inventory and analysis of the main existing tools developed so far in support of the existing DCF (responsible Evelina Sabatella, NISEA).

	Partners involved
	NISEA, CIBM, CNR-ISMAR, COISPA, DFMR, IFREMER, IO-BAS, MABLY, NIMRD

	Deliverables

	D.1.1 Report of the SWOT analysis of the current situation related to the main coordination activities (responsible: Paolo Carpentieri, NISEA) (month 4)
D.1.2 Analysis of the current tools/models, evaluation of their characteristics, applicability and functionality in the region (responsible: Paolo Carpentieri, NISEA) (month 4)




WP 1 - Activities carried out and summary of the achievements
The activities of WP1 have been centred on the review of the relevant documents of RCMs, STECF EWGs, GFCM WGs, ICCAT WGs AG FOMLR (Advisory Group on Environmental Aspects of Management of Fisheries and Other Marine Living Resources) Black Sea Commission and all the relevant documents of Regional meetings. 
A platform of Evaluation/Discussion was built to support the SWOT analysis for task 1.1. In addition, a questionnaire was distributed to National Correspondents, end users and relevant stakeholder, in order to acquire inputs relevant for the task 1.2, to support the inventory and analysis of the main existing tools developed so far in support of the existing DCF (a copy of the questionnaire is attached to the deliverable 1.2). The Project Team prepared a questionnaire (Annexed to Deliverable 1.2) which was sent to 38 stakeholders and 12 questionnaires were received back. 
The questionnaire was uploaded on the web platform of the project and allows a compilation through the web page. Although the questionnaires were sent to National Correspondents, in some cases they distribute them to other national institutions working with DCF, thus giving a more detailed picture of the existing tools. Hence more subjects participated to the survey.

Deliverable 1.1 (Annex 9) has evaluated the performance, since 2002, of the RCM, PGMed, end user(s) Regional Meeting and/or Working group (e.g. GFCM, ICCAT), producing an updated overview of the strength, weaknesses and opportunities of the identified topics:. biological data collection, data quality, role of end users, through a SWOT analysis. 
Concerning the biological data collection up to now, a well-standardised fishery monitoring system is operating at regional level only for the scientific surveys, few fishery resources benefit from regional approach in place for the collection of biological variables.
The involvement of end users, with their active participation in the regional coordination activities, is urgently needed in order to fully implement the data collection in the frame of a fully 'regional dimension'. A major chance to address this issue could be associated with the role of the future regional coordination groups (RCG).
Further, for a successful implementation of a regional approach, there is the need to develop a well-established fishery resources monitoring system and data quality assured by standardized tools in order to support data processing and reporting in the context of regional sampling activity.
Another issue raised by the analysis carried out regards the number of data calls that MSs need to respond to and the differing format of such calls. The implementation of a common regional database is a useful step to foster the process in this direction. 
It is quite evident that the regional cooperation activities are one of the key strengths of the current and future DCF and should be further strengthened in line with the direction taken by the CFP reform. The weaknesses and the threats that have been identified, indicate that, despite some measures in place, the realization of the opportunities and elimination of the threats across the Region have not really happened. 
Following the inputs received from the others WPs of the present MARE2014_19Med&BS project, some measures could be already undertaken. In addition, there is a close link between the opportunities identified in the SWOT analysis for each thematic area and the definition of tasks/goals in the Work Packages 2 and 4. Therefore, inputs and suggestions for possible changes/improvements in the future regional coordination activities, as identified through the SWOT analysis, are translated into goals to be reached in the other WPs.
The survey and analysis conducted through the task 1.2 and fully documented in the Deliverable 1.2 (Annex 10) highlighted the tools that have been already developed in the Med&BS region. However, several gaps have been also discovered. Deliverable 1.2 has highlighted that:
All Member States in the Mediterranean and Black Sea Region have developed DataBases although there are wide divergences in data storage systems and data transmission across Member States (MS).
IT systems within and between MS are generally not compatible.
Documentation of the databases is often incomplete.
Improving interoperability of databases within and across MS would increase the efficiency of data sharing.
Ensuring data availability through better interconnection of IT systems would reduce workload and costs for Member States, while offering data users the opportunity to use data in the format, at the timing and at the aggregation level they need.

Furthermore, although MSs apply quality control procedures to the data they collect, the levels of control and methods used vary enormously between MSs that have not implemented formal quality assurance procedures. There are no standards for fisheries data quality reporting shared by supra-national institutions. Further standardization should be achieved and the most efficient software tools implementing commonly agreed validation rules should be shared among Member States and supra-national institutions.
Possible improvements in this field could be achieved through:
increasing the synergies between MS to improve the efficiencies in data collection and management;
spreading best practice e.g. sharing IT tools. Sharing tasks that require very specific knowledge, such as statistical programming is also recommended.
implementing IT developments to enable automation to a large extent of the verification of MS compliance with their obligations to collect and make available DCF data, through automatic comparisons of data provided by MS via the future IT system, with their obligations under their national work plans. This may include automatic checks regarding quality of data, timeliness of data submission and coverage which would greatly simplify and speed up the whole compliance process for all stakeholders involved, as well as improving quality by eliminating any human-errors.
defining a minimum common standard for data storage systems and file exchange as regards biological data from commercial fisheries (e.g. like MEDITS TA, TB, TC and TE). 
listing of all the quality control procedures already implemented to be shared among countries/institutes in charge of DCF. This could be, together with the common standard of exchange files, a first step towards the harmonization of more complex IT systems.
improving quality control in the region e.g. through setting minimum standards, or by following standards such as the EU Statistics Code of Practice.

As a matter of facts the best short term scenario should be that points for which there is a common understanding and agreement at regional level (e.g. data format, data quality checks using standardized tools, mitigation of workload from data calls, regional databases, designing sampling plans for commercial fisheries and adopt monitoring scheme for by-catch and ecosystem components, , etc.) are taken into account at the Regional Coordination Meeting of the Mediterranean and Black Sea (RCMMed&BS) and translated into recommendations/elements to be adopted by the Annual Work Plan of each country.

In WP1 the two following Deliverables were accomplished:
D1.1 reported in the ANNEX 9;
D1.2 reported in the ANNEX 10.
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WP2 proposes to assess methods and procedures, already in place within the different Mediterranean countries, for data collection (e.g. sampling schemes or collection by declarative forms) and data management, in order to design an harmonised end-users oriented Regional Sampling Programme for 2016 covering Commercial Fisheries (RSP-CF). 
WP2 also proposes a framework to adjust the sampling effort across stocks and countries, through an analysis of trade-offs between effort and precision.
WP2 lasted ten months and was divided within 5 tasks.

WP2 - Structure
	Duration
	12 months from the project start

	Coordination
	Tristan Rouyer (IFREMER)

	Tasks
	Task 2.1 -  Identifying and agreeing on guidelines and best practice methodologies for sampling, processing, analysing and managing biological data (responsible Giuseppe Scarcella, CNR-ISMAR) 
Task 2.2 - Assessing availability and quality of transversal data (responsible Evelina Sabatella, NISEA).
Task 2.3 - A methodological framework for sampling optimization, accounting for cost and precision trade-offs (responsible Tristan Rouyer, IFREMER).
Task 2.4 – Agreeing on reference (or code) lists (responsible Charis Charilaou, DFMR).
Task 2.5 - Evaluating the cost implications (responsible Athanassios Machias, HCMR).

	Partners involved
	IFREMER, CIBM, CNR-ISMAR, COISPA, DFMR, HCMR, IEO, IO-BAS, IOF, IRD, NISEA, MABLY, NIMRD

	Deliverables

	D.2.1 - Guidelines and common protocols for sampling, processing, analysing and managing biological data following a best practice approach (Giuseppe Scarcella, ISMAR-CNR) (month 7)
D.2.2 - Identify suitable standards to foster data exchange and dissemination (Maria Teresa Facchini, COISPA) (month 9)
D.2.3 - Handbook of Protocols for sampling hard structures and maturity condition, implementing age validation and maturity parameters for the selected stocks (Pierluigi Carbonara, COISPA) (month 10)
D.2.4 - Report on methodologies used in Med &BS Member States to collect transversal data (assessment, comparison, identification of gaps) (Evelina Sabatella, NISEA) (month 6)
D.2.5 - Scripts with a detailed document ensuring the reproducibility of the methods and the analyses realized with a special focus on the case studies tests. (Tristan Rouyer, IFREMER) (month 9)
D.2.6 - A tentative sampling design for several stocks, shared between several countries (Tristan Rouyer, IFREMER) (month 10)
D.2.7 - Reference lists with standard codes establishing a standardized way for reporting data and enabling regional analysis (Charis Charilaou, DFMR) (month 10)
D.2.8 – Comparing the designed RSP-CF and the "business as usual" approach in terms of costs/benefits (Athanassios Machias, HCMR) (month 10).




WP 2 - Activities carried out and summary of the achievements
In task 2.1 (Identifying and agreeing on guidelines and best practice methodologies for sampling, processing, analysing and managing biological data) activities were focused on assessing the past situation (ICES and STECF reports) of data collection making an extensive review of the relevant literature in terms of biological (age determination and validation, evaluation of maturity) and transversal data. In addition, questionnaire with 21 questions (see Annex 5 to this report) has been distributed to Med and BS MS in order to receive feedback on relevant issues related to collection of metier/stock related variables and provision of transversal data. Such type of information is useful to better place the new RSP-CF in the context. Furthermore a revision of the information on survival for species listed in Annex III of the MEDREG available from the Mediterranean have been carried out to identify data that can be useful to evaluate survival rate in view of the enforcement of the landing obligation in the Mediterranean and Black Sea. 
In task 2.2 – (Assessing availability and quality of transversal data) activities started on the second month of the project and were concluded by the end of the sixth month. Such activities were mainly based on the revision of the sources of transversal data in different Mediterranean and Black Sea Member States. 
This revision has been carried out through: 
a scrutiny of the NPs and of Annual Reports (ARs). In order to collect all the relevant information in a systematic way a specific format has been developed within the project 
an ad hoc questionnaire sent to national correspondents and other stockholders. 
The questionnaire representing the session no. 2 of the general questionnaire for WP2 (see Annex 5) was circulated through the share point of the project and filled in directly on the web platform.
The principles set up by the Eurostat Standard for Quality Reports (EUROSTAT, 2009) have been applied in order to assess the quality of transversal data in the Mediterranean Region. A specific additional questionnaire, based on the above described components, has been also prepared, uploaded on the share point and circulated among National Correspondents.
In the task 2.3 (A methodological framework for sampling optimization, accounting for cost and precision trade-offs), following the decision taken in the project and the inputs from DGMARE, COST exercises in task 2.3 were performed on European hake (Merluccius merluccius) and red mullet (Mullus barbatus) in the GSA7, common sole (Solea solea) and European hake in GSA17. Regarding Black sea sprat (Sprattus sprattus) has been considered. For this task, data collection was the primary step to achieve, as the amount of data required was large and the format specific to the COST libraries. This was therefore started early so that potential problems linked to data availability could be avoided. 
The Spanish data for GSA 7 (European hake and red mullet) were the first collected during a workshop that was held in Mallorca. Data were readily available in the COST format, which allowed to dedicate more time to their integration within algorithms specifically designed for the preliminary runs with this dataset. A first report with detailed R-scripts was thus made available to the project and can be found in Annex 6.
Regarding the second case study, sole and European hake in GSA 17, the data were expected to be approached through the PGMED meeting (Rome, 7th-8th of September). However, neither Croatia nor Italy provided data for the GSA 17 as the data call was not specific enough regarding the requirements for GSA 17 and the list of shared stocks (see the PGMED report of 2015 for more details on the list of shared stocks issue). The data were thus formally requested to Italy and Croatia following the meeting. An intense activity followed in order to revise the data and put in the right format. 
Regarding the third case study, a considerable effort was then spent to incorporate also stocks  from the Black sea. After several contacts with DGMARE, JRC and the colleagues involved in the Data Collection from Romania and Bulgaria, data were obtained from Bulgaria and included in the analysis performed under task 2.3 (see Deliverable 2.6 in Annex 16 to this report). 
The PGMED held in September 2015 also allowed to present the approach developed within the task 2.3 during the second day of the meeting. The results showed that a very large number of samples were necessary to achieve the CV level requested by the DCF. The results also showed that, as expected, the precision eventually stopped to increase with more samples. Good feedbacks were obtained from the participants and from the Large Pelagics subgroup. The presentation is available in Annex 7 to this report. It has to be noted that the PGMED also allowed for interactions with task 4.3, as algorithms to reformat the PGMED dataset within the COST format and quality indicators were used by participants (examples are also available within the PGMED report).
In the task 2.4 (Agreeing on reference -or code- lists) a thorough review has been performed to identify/adopt suitable standards to foster data standardization and data-exchange formats, including code lists, for ensuring a harmonized reporting of data between Member States and allowing a regional analysis of the data exchange and dissemination.
The reviewed sources have included: 
the ICES Cooperative Research Report No. 296 “Definition of Standard Data-Exchange Format for Sampling, Landings, and Effort Data from Commercial Fisheries” (Jansen, 2009)[footnoteRef:1]; [1:  Jansen, T. (Ed). 2009. Definition of Standard Data‐Exchange Format for Sampling, Landings, and Effort Data from Commercial Fisheries. ICES Cooperative Research Report No. 296. 43 pp.
] 

the DCF Commission Decision 2010/93/EU;
the detailed format description of the 2015 RCM Med&BS-LP Data Call (included in 2015 RCM Med&BS-LP report);
the format of DGMARE Official Data Calls concerning the region (https://datacollection.jrc.ec.europa.eu/data-calls);
the code lists contained in DGMARE Master Data Register (https://circabc.europa.eu/faces/jsp/extension/wai/navigation/container.jsp);
relevant RCM Med&BS-LP and PGMed reports;
the 2013 Medits Handbook (v.7);
COST Project Final Report and Users’manual.

A summary of the main identified issues of concern regarding the use of codes for reporting data is provided below: 
The regional agreed list of métiers at level 6 is not used under DGMARE Official Data Calls for Med&BS. Instead, separable fields are used for gear, mesh size range and fishery, with different codes.
Maturity scale: The regional decision has been to use the Medits Maturity Scales, which may differ from the maturity scales that are established for certain species under dedicated ICES maturity workshops. Tables correlating the stages of different maturity scales for certain species have been adopted by the Medits Coordination Group. Such work will need to be updated for incorporating outcomes of future maturity workshops. 
Code format for area level 4 – GSA: in SDEF and in 2015 RCM Med&BS Data Call the code format used is GSAnumber, while under the DGMARE Official Data Calls the code format is SA[space]number and/or  GSA[space]number.
Vessel length codes differ between proposed (SDEF) and DGMARE Official Data Calls.
Species: ASFIS species list is used as reference by SDEF, DGMARE Official Data Calls and DGMARE Master Data Register, while the WoRMS species reference list is used by the Regional DataBase (RDB) Exchange Format (v. 1, July 2015). For ASFIS reference list, two different species codes are used: the 3-alpha code, used in Master Data Register and DGMARE Official Data Calls, and the scientific name that is used in the SDEF and the 2015 RCM Med&BS-LP Data. ASFIS list does not include all species included in the new EU MAP and/or additionally proposed by the 2015 RCM Med&BS-LP, while some of the scientific names included in ASFIS (latest version) are not considered valid by WoRMS. 
The current existence of different formats and codes for reporting DCF data through various Data Calls (RCM Med&BS-LP and DGMARE Data Calls), in parallel with the absence of a regional database, increases the workload of Member States to prepare and provide data according to each data requirement, increases the risk of not complying with each requested coding and threatens the quality of information provided.

In the task 2.5 (Evaluate the cost implications) the consequences of optimized biological sampling schemes, in terms of budget requirements, have been evaluated. Both, general and specific evaluations have been carried out based on the case studies examined in Deliverable 2.6 (Annex 16). The approach that has been followed considers the different components of sampling and processing costs and by simulating various scenarios regarding sampling intensity identifies cost differences in relation to the status quo. The whole process has been developed under the R language environment and by changing parameter assumptions specific estimates can be obtained for additional case studies.
Looking at overall results WP2 activity assessed the past situation – i.e. the state of the art- in data collection making an extensive review of the relevant literature in terms of biological and transversal data collection, which usefulness will be found to reach beyond the border of the project. The work package also assessed the present situation from the most involved people within this activity through questionnaires. Finally, WP2 also prepared the future as it proposed new operational approaches tools to harmonize data collection at the regional scale, but making active use of past project on which these development are built. This WP paves the way for future directions in data collection, harmonized between Member States from the Mediterranean and Black Sea.
The Mediterranean is known to be a complex territory when it comes to fisheries, mainly because it is defined by a constellation of locally-specific small scale fisheries, rather than a few large-scale ones. This high dispersion and diversity of fisheries makes more complex several aspects of the data-collection. Transversal data collection makes no exception to it. The review made in WP2 (see Deliverable 2.4 in Annex 14) shows that two main types of data collection methodologies are currently applied to estimate transversal data in that context. While sample surveys are preferred when no exhaustive declaration can be used, the declarative approach remains the rules in the other case. This being clear, the quality of data that comes out has to be assessed to ultimately allow providing sound scientific advises. However, it is not clear whether nowadays such an assessment is possible without guidance and identification of standards to be used, an aspect that should be implemented in the new EU Regulation on data collection and of the future Multiannual Program for the period 2017-2020.
As for transversal data, the collection of biological data is not an obvious task, which requires a particularly coordinated effort so that data can ultimately serve for analyses at the regional level. The review encompassing the most updated reports from relevant study groups, planning groups, working groups and workshops (ICES and STECF) (see Deliverable 2.1 in the Annex 11) allowed to identify key aspects for biological data collection, which created the basis to propose a best practice approaches for sampling. In particular, the sampling strategies for age and maturity were found to be different between the case studies as there are until now some differences between the national program protocols, which need to be harmonized. The questionnaire distributed to Mediterranean and Black Sea Member States allowed to identify items such as the importance of scientific surveys (e.g. MEDITS) for biological data collection, which can be used as assets to propose harmonized approaches across Member States. For instance, maturity assessment is impaired by a lack of agreed maturity scale and histological validation for the maturity scale currently used. The description maturity stages should be as possible based on objective elements and it is important to promote workshop and exchanges at regional level on this aspect. The Handbook of protocols for sampling hard structures and maturity condition, implementing age validation and maturity parameters for the selected stocks was finalized in the Deliverable 2.3 (Annex 13) represents a support for the implementation of regional and national programs).Regarding survival rates species listed in Annex III of the MEDREG in relationship to the landing obligation in the Mediterranean and Black Sea, the work conducted identified that for many of those species information was lacking from Mediterranean fisheries. This was circumvented by using other fisheries, but it underlined the critical need for more studies focused on Mediterranean fisheries so that this gap could be bridged. According to STECF, a threshold for “high survival” is 50%, but much remains to be done to obtain consistent estimates for this metric, as survival is highly species and gear-specific dependent. 
Short and medium term actions have been identified based on the strengthening scientific and methodological cooperation under the umbrella of the Regional Coordination Groups (RCGs) (see Deliverable 2.1 in Annex 11).
For the future regional coordination, relying upon common tools and approaches will be pivotal. For that leap to be made, a crucial step is to agree upon common data formats and standardized codes. Indeed, among other drawbacks, the current existence of different formats and codes for reporting DCF data from the Mediterranean and Black Sea region, in parallel with the absence of a regional database, increases the workload of Member States to prepare and provide data according to each data requirement, increases the risk of not complying with each requested coding and threatens the quality of information provided. Through the project, critical steps have been taken (see Deliverable 2.2 and Deliverable 2.7 in the Annexes 12) and its results show that common sampling tools can be designed to be used by the community, but also showed that provided that sufficient technical support is provided, it could be implemented within a relatively short time frame within coordination bodies such as the RCM Med & BS - LP. As an example, scripts that allowed to re-format national databases allowed to make use of the standardized regional codes proposed by the Standard Data-Exchange Format (SDEF) and in use within the ICES area, during the 2015 RCM Med&BS – LP. This also showed that a viable solution for alleviating the burden of reporting data in different formats and codes could be the automatic remapping of data from the regional standardized way of reporting to other reporting forms. Finally, trying to make full use of this set-up, a common framework was applied to several shared-stock case studies from the Mediterranean and the Black Sea. The tool developed under the R statistical language, proposed a framework for adjusting number of individuals within a suitable trade-off between precision levels expected (e.g. CV) and sampling effort, based on the current sampling procedures used by the different Member States (see Deliverables 2.5 and 2.6 in the Annexes 15 and 16 respectively).
Finally an attempt conducted to evaluate the financial implications from adopting regionalized biological sampling schemes, with special reference to the case studies developed in WP2, has found that total cost are primarily governed by sample prices and labour costs (see Deliverable 2.8 in the Annex 17). The optimized sampling schemes for the examined case studies are demanding higher number of samples in most cases. Cost increases due to increased sample number will be particularly high in the case of expensive species such as European hake.
Plenty of work remains to be done to achieve the generalization of the use of such tools, but the present project can act as a stepping stone to promote regional databases by showing to the scientists how they can take benefit from it. Short-term effort could probably directed towards providing technical support for Member States so that data can be exchanged within the same format, which the present project proved feasible.
In WP2 the following eight Deliverables were accomplished:
D2.1 reported in the ANNEX 11;
D2.2 and D2.7 reported in the ANNEX 12;
D2.3 reported in the ANNEX 13;
D2.4 reported in the ANNEX 14;
D2.5 reported in the ANNEX 15;
D2.6 reported in the ANNEX 16;
D2.8 reported in the ANNEX 17.
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The general objective of the Work Package 3 is to design a Regional Sampling Program of Data Collection on Fisheries Impacts on the Ecosystem (RSP-DCFIE) for 2016. This because for the future EU Multiannual Programs the following aspects should be considered:
-	to increase the knowledge on predator-prey relations, which are required for multi-species stock assessments.
-	the increase the knowledge on by-catch, especially that of non -target species, such as protected, endangered or threatened species.
-	to increase, in general, the knowledge useful to assess the ecosystem impact due to fishing activity.

WP3 - Structure
	Duration
	13 months from the project start

	Coordination
	Paolo Sartor (CIBM)

	Tasks
	Task 3.1. Identifying, in consultation with the relevant end users in the region, the exact data to be collected (responsible Violin Raykov, IO-BAS).
Task 3.2. Developing methodologies for the collection of these new data  (Responsible Beatriz Guijarro, IEO)
Task 3.3. Allocating tasks to Member States for the collection and analysis of these data (Responsible Alessandro Ligas, CIBM)

	Partners involved
	CIBM, CNR-ISMAR, COISPA, IEO, IO-BAS, IOF

	Deliverables

	D.3.1 - Report on the characteristics of the fisheries and stocks selected for data collection on fisheries impacts on the ecosystem in 2016 (Violin Rajkov, IO-BAS) (month 4)
D.3.2 - Handbook with guidelines for monitoring incidental by catch and processing the collected data (Beatriz Guijarro, IEO) (month 9)
D.3.3. - Protocols and guidelines for sampling, processing and analysing the stomach contents (Beatriz Guijarro, IEO). (month 9)
D.3.4. - Guidelines for the computation of new ecosystem indicators from the DCF data (Beatriz Guijarro, IEO). (month 10)
D.3.5 - Programme of Task allocation among MS about Regional Sampling Programme of Data Collection on Fisheries Impacts on the Ecosystem (RSP-DCFIE) (Alessandro Ligas, CIBM). (month 11).




WP 3 - Activities carried out and summary of the achievements
The activities of Task 3.1 (Identifying, in consultation with the relevant end users in the region, the exact data to be collected) were based on the critical revision of documents produced by primary End Users, such as STECF, ICES, GFCM, BSC and other RFMOs. A review of the available understandings on the main demersal and small pelagic fisheries and stocks in Mediterranean and Black sea was carried out gathering a detailed picture on the current information on fishing capacity and fishing effort, landings, discards and by-catch, as well on the understandings on the impact of fishing activities on the ecosystem. The selection of stocks and fisheries for implementing case studies  was also supported by advices requested to primary End Users, as STECF and GFCM and also the MEDAC. 
An ad-hoc designed request of advice/questionnaire was prepared and distributed in the first months of the project to these End Users. The request was formulated following a set of candidate stocks and fisheries, selected taking into account the overall knowledge on Mediterranean and Black Sea
Finally the stocks proposed for the sampling program on stomach contents are European hake (M. merluccius) in north-western Mediterranean (GSAs 6, 7 and GSA9) and turbot (P. maxima) in the Black Sea (GSA 29). Both stocks show widespread distribution and great importance for demersal fisheries; both species are active predators with ontogenic changes in the food spectrum; both stocks suffer a "chronic" overexploitation. 
The fisheries proposed for the sampling program of the PET species by-catch are the bottom trawling for demersal species (OTB_DES) in the Mediterranean GSAs 17 and 18 and the gillnet for turbot in the Black Sea (GSA 29). Both fisheries have high importance in terms of fishing effort, volume and value of landings and by catch (e.g. Elasmobranchs, sea turtles in Mediterranean, cetaceans in Black Sea) (see Deliverable 3.1 in the Annex 19). 
The selected stocks and fisheries for the RSP-DCFIE have been thus the subject of the activities of the task 3.2 (Developing methodologies for the collection of these new data) devoted to elaborate appropriate tools and methodologies regarding the sampling of the incidental by catch and the collection and analysis of fish feeding ecology. 
As concerns the monitoring of by catch of PET species, a critical review of the available knowledge on fishery impacts on protected, endangered and threatened species in Mediterranean and Black Sea was carried out; a discussion about pros and cons of the different methodologies of monitoring of incidental catches was done as well. Finally, a proposal of a sampling Program was elaborated. Incidental bycatches shall be recorded according to standard data collection procedures by experienced on-board fishery observers. It has been proposed to couple this approach with log-book data collection, utilizing also the sampling onboard during routine monitoring of DCF.
A total of 480 days/year will be covered by fleet observers in the Adriatic Sea: 160 days in GSA 18, 320 days in GSA 17. This allocation should allow covering around 0.5% of fishing days carried out by OTB_DES fleets in the Adriatic Sea. A total of 80 days at sea shall be carried out by fleet observers in Black Sea (GSA 29). 
Regarding the log-book monitoring Program, 30 vessels will be randomly selected for carrying out the information recording on PET species bycatch in GSA 18 (southern Adriatic), and 60 vessels in GSA 17; 20 vessels will be randomly selected in GSA 29 (Black Sea). Additional information will be provided by means of the discard samplings already carried out under the DCF. 
A raising procedure of the sampled data was proposed following the ratio estimate approach.
A handbook with species identification guidelines has been provided together with data sheets and log-books in order to help fleet observers and fishermen in accurately identifying the species caught and correctly filling in the information. At the same time, a training on species identification and completion of data sheets and log-books will be implemented to both the observers and the fishermen involved in the monitoring Programs (see Deliverable D.3.2. in the Annex 19).
As regards the collection and analysis of feeding data for the two selected stocks, that of European hake in GSAs 6, 7 and 9 and that of turbot in GSA 29, a sampling design has been implemented, taking into account all the factors for a suitable stratification. Two possible sources of data shall be considered in the collection of stomach contents of the two stocks: 
scientific bottom trawl surveys (like MEDITS in the Mediterranean) and 
commercial fishery monitoring (under DCF). 
The sampling Program has been planned taking into account the following criteria (strata), which are known to influence the diet of the two investigated species: size class and season, the latter will be only taken into account in the commercial fishery sampling. 

Sample size. The following proposed numbers to sample correspond to full stomachs. 
European hake (GSAs 6, 7, 9). Commercial fishery: 50 full stomachs by quarter and length group, by GSA. Experimental trawl surveys: 30 full stomachs by length group, by GSA.
Turbot (GSA 29). Commercial fishery: 50 full stomachs by quarter and length group. Surveys: 90 full stomachs by length group. 
Among the different methods for analyzing fish stomach contents reviewed, the volumetric method was proposed. Guidelines on sampling methodologies, including collection of samples, removal of the stomach contents, identification of the prey items and treatment of the data collected have been provided. 
The sampling design for feeding data collection is presented in detail in the Deliverable D.3.3 (Annex 20). 
Another activity of task 3.2 consisted in the proposal of additional ecosystem indicators, which could be useful to improve the assessment of the ecosystem impact due to fishing. After a critical review of the current understandings on ecosystem indicators, the following indicators have been proposed, to integrate the battery of indicators already in use in DCF.
Typical Length (TyL) (geometric mean length of fish, weighted by body mass);
Mean Trophic Level;
Kempton’s Q75 index – Biomass diversity index;
N90 index.
The critical revision on the available information on ecosystem indicators, as well as the description of the characteristics of the new indicators are provided in the Deliverable D.3.4 (see the Annex 21).
The task 3.3. (Allocating tasks to Member States for the collection and analysis of these data) was targeted to allocate tasks to Member States for the collection and analysis of the new data, taking into account the fisheries and stocks selected in Task 3.1 and the methodologies for the collection of the new data proposed in Task 3.2. This proposal takes also into consideration the issues emerged during the discussion with the National Correspondents and stakeholders taken during the Workshop of Rome (April 19-20th 2016). 
As regards by catch monitoring of PET species, tasks have been proportionally allocated by number of vessels and amounts of landings of the main demersal species by each Member State (from DCF data 2014), while for stomach contents the task allocation to Member States was split equally by GSA. The work carried out under the task 3.3 is summarized in the Deliverable D.3.5 (see the Annex 22).
In WP3 the following five Deliverables were accomplished:
D3.1 reported in the ANNEX 18;
D3.2 reported in the ANNEX 19;
D3.3 reported in the ANNEX 20;
D3.4 reported in the ANNEX 21;
D3.5 reported in the ANNEX 22.
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WP4 aims at identifying possible bottlenecks in the current approach of checking data and to classifying the checks to be carried out both at national and regional level for improving the data quality. The final objective is to develop a practical framework for detecting and flagging potential sources of bias in biological data at regional level. 

WP4 - Structure
	Duration
	9 months (months 4-12)

	Coordination
	George Tserpes (HCMR)

	Tasks
	Task 4.1. Preparing a compilation of national quality checks (Responsible George Tserpes, HCMR).
Task 4.2. Preparing a compilation of regional quality checks (Responsible Stelios Somarakis, HCMR)
Task 4.3. Implementing quality indicators (Responsible Norbert Billet, IRD)

	Partners involved
	HCMR, CIBM, CNR-ISMAR, COISPA, IFREMER, IOF, IRD

	Deliverables

	D.4.1. Guidelines for data quality checks at national and regional levels with calendar of data quality checks (responsible: George Tserpes, HCMR) (month 10)
D.4.2 Quality Assurance (QA) with scorecard summarizing the temporal development of the sampling scheme, its relevance and R-scripts using COST tools (responsible: Norbert Billet, IRD) (month 10)



WP 4 - Activities carried out and summary of the achievements
The activities of  WP4 has been carried out in close collaboration with the “FishPi” project. The quality checks functions have been developed and made available on the git hub website (https://github.com/ldbk/fishPifct). 
The activities carried out in the task 4.1 were aimed at identify the requirements of data quality checks procedures, review the work that has been done so far on this aspect, and define existing bottlenecks and future needs (see Deliverable D4.1, Annex 23). Relevant scientific reports from regional coordination meetings and ICES working groups including suggestions about the needs of quality checks have been reviewed and their advice has been taken into consideration. Based on the above, the necessary data quality procedures have been identified and have been grouped under four pillars in relation to the various stages of a sampling scheme: 
1. verification of the data structure; 
2. verification of sampling protocol implementation; 
3. verification of the data base population protocol; 
4. advanced data checks. 
In addition, it has been suggested a specific time-frame for the accomplishment of national and regional quality checks at the Mediterranean and Black Sea level. The expansion/modification of the existing “COST” tool has been suggested as the best procedure to achieve the above targets.
The new functions for data quality checks have been developed under the R language environment. A library under the R language environment has been compiled (csPiCore_0.1.zip) and will soon be available on a public website. These functions and the library are to be considered as the first version of a library meant to improve as time goes on.
In task 4.2 the activity has also been focused on the quality assurance of data in conjunction with the fishPi MARE 2014/19 corresponding work package, to produce a tool focused on evaluating the conformity of a dataset against a required data format (see Deliverable D4.2, Annex 24). The examined dataset has been checked in terms of data structures, validity of data domains and consistency, if some linkage between data structures are expected. The developed tool allows easy of use for data producers by a precise identification of and flexibility for data collectors which can define finely the expected format. Using it, both sides can ensure a certain level of conformance on exchanged data.
In WP4 the following two Deliverables were accomplished:
D4.1 reported in the ANNEX 23;
D4.2 reported in the ANNEX 24.
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WP5 aims at collecting inputs from a regional consultation from all Members States (MSs) in the Mediterranean and Black Sea, as well as from end-users and stakeholders, such as GFCM, STECF and MEDAC. This communication was planned to be kept alive since the beginning of the project activities.

WP5 - Structure
	Duration
	14 months from the start of the project

	Coordination
	Giuseppe Lembo (COISPA)

	Tasks
	

	Partners involved
	all partners: COISPA, CIBM, CNR-ISMAR, CNR-IAMC, DFMR, HCMR, IFREMER, IO-BAS, IOF, MABLY, MSDEC-DFA, NIMRD, NISEA

	Deliverables

	D.5.1. Report on the overview from a regional consultation (responsible Giuseppe Lembo) (month 13)



WP 5 - Activities carried out and summary of the achievements
With the purpose of collecting inputs from a regional consultation, a stakeholder web Share-Point has been designed and implemented to be populated with the participation of DCF National Correspondents, end-users, stakeholders and experts from the Mediterranean and Black Sea. In particular, experts from the following Institutions/Groups have been invited and granted of a personal access code to the Share-Point: PGMed, RCM, STECF, JRC, GFCM, GFCM-SCSA, GFCM-WGSCSA, GFCM-WGBS, FAO regional projects, MEDAC (the list of the experts invited is included in Annex 8).
The communication has been kept alive through the Share-Point, which was continuously updated with the project documents (e.g. presentations, communications, deliverables, questionnaires, etc.). This platform is conceived to assist the feedback process on the project outputs developed in WP1-4.
Similar web Share-Point has been designed and implemented to assist the work and interactions of project partners.
Furthermore, a specific web platform (LimeSurvey) has been designed and implemented to launch web surveys on issues related to the WP1-4. The access to such platform is allowed by a personal code. LimeSurvey is an open-source, free software application, which allows users to quickly create intuitive, powerful, online question-and-answer surveys that can work for tens to thousands of participants. The survey software itself is self-guiding for the respondents who are participating to the consultations.
Four questionnaires were launched through LimeSurvey:
Task 1.2 – Questionnaire. Analysis of developed tools;
Task 2.1 – Questionnaire for the national correspondents on metier/stock related variables;
Task 2.2 – Questionnaire for the national correspondents on availability and quality of transversal data;
Task 3.1 – A) As concerns stocks/species for the sampling program on stomach contents; B) As concerns the fisheries for the sampling program aimed at increasing the collection of data on by-catch of non-target species.
The foreseen Workshop of 2 days duration has been held in Rome, at month 13, on April 19th -20th. 
This workshop has been organized to discuss with MSs, end-users and stakeholders the outputs of the project WPs. An invitation letter has been circulated to the list of National Correspondents and stakeholders first setting a doodle and then the final date of the Workshop. The material related to the overviews of the different WPs and of the project as well was made available well in advance before the workshop. Likewise short power points presentations were shared on the stakeholder platform. All the material made available can be consulted on the stakeholder platform (http://mare19stakeholder.coispa.eu/).
During the Workshop the different issues related to a Regional Sampling Program covering the data collection on commercial fisheries, the fisheries impacts on the ecosystem and the procedures for the quality assessment of the biological data at regional level were discussed with MSs, end-users and stakeholders.
Specifically, the following presentations were discussed:
WP1 - An analysis of the main coordination activities and tools developed so far in the region, in the context of the existing RCM.
SWOT analysis results: P. Carpentieri (Nisea)
Available tools: Evelina Sabatella (Nisea)
WP2 - A regional sampling program covering commercial fisheries.
Methods for collection of transversal data: Evelina Sabatella (NISEA)
Sampling and analysing biological traits: Pierluigi Carbonara (COISPA)
Guidelines and best practices for sampling, analyzing and managing biological data:  Giuseppe Scarcella (ISMAR-CNR)
Standardize, exchange, disseminate data: Charis Charilaou (DFMR) and Maria Teresa Facchini (COISPA)
A methodological framework for sampling optimization:  Giuseppe Scarcella (ISMAR-CNR)
Comparing design in term of costs-benefits: George Tserpes (HCMR)
WP3 - Regional Sampling program for the collection of data on fisheries impacts on the ecosystem.
Define targets: Violin Raykov (IO-BAS)
Monitoring incidental by catch and processing collected data: Beatriz Guijarro (IEO)
Guidelines for sampling, processing and analyzing the stomach contents: Beatriz Guijarro (IEO)
New ecosystem indicators from the DCF data:  Beatriz Guijarro (IEO)
Task allocation: Alessandro Ligas (CIBM)
WP4 - Procedures to assess the quality of fisheries and biological data at regional level.
Guidelines for data quality checks at national and regional levels: George Tserpes (HCMR)
Quality assurance and COST tools: George Tserpes (HCMR).
The participants to the workshop expressed their appreciation for the impressive work carried out. The participation was very proactive and several inputs/feedbacks were recorded. 
There was a general agreement, among participants, on the following main outputs of the workshop:
It is extremely important to present the results of the project to the next Med & Black Sea RCM to be held in September. 
It is necessary to increase the technical cooperation in the GFCM area in order to avoid unnecessary duplication and overlap.
 On the basis of the current project results, common formats and procedures should be agreed at the next RCM. 
NCs expressed their concern for the huge amount of data requests from end-user. To this purpose, common formats and procedures could mitigate the impact of such amount of data requests.
NCs expressed their concern for the very compressed time available for the preparation of the National Work Programs due in October.
The sampling optimization is a crucial issue in order to avoid work overload for each Country. In general, the feasibility of each increment of the sampling effort will have to be verified in the field and developed over time.
In consideration of the overall commitment for the whole data collection program, it is not conceivable a commitment too onerous, in terms of sampling effort, for the by catch and stomach samplings.
It is recommended to revise, as soon as new information are available, the sampling design for bycatch and stomach analyses, also taking into account the economic sustainability.
Bycatch and stomach sampling programs should be considered as pilot programs.

The participants to the workshop were the following:
National Correspondents: Mrs Simona Vasileva Nicheva, Mr Kolyo Zhelev, Bulgaria; Mrs Ivana Vukov, Croatia; Mrs Evelina Carmen Sabatella, Italy; Mrs Roberta Mifsud, Malta; Mr Constantin Stroie, Romania; Mr Jernej Švab, Slovenia; Mrs Maria Moset, Spain.
GFCM: Mr Federico De Rossi, Data compliance officer.
GFCM-WGBS: Mr Violin Raykov, Working Group on the Black Sea. 
FAO ADRIAMED/MEDSUDMED: Mr Enrico Arneri, Mrs Nicoletta Milone, Mr Luca Ceriola. 
Ministry of Agriculture Italy: Mr Mauro Bertelletti.
Project Partners: Mrs Maria Teresa Spedicato, Mr Giuseppe Lembo, Mr Pierluigi Carbonara, Mrs Maria Teresa Facchini, COISPA, Italy; Mr. Paolo Carpentieri, NISEA, Italy; Mr Giuseppe Scarcella, ISMAR-CNR, Italy; Mr Bernardo Patti IAMC-CNR, Italy; Mrs Charis Charilaou, DFMR; Cyprus; Mr Paolo Sartor, Mr Alessandro Ligas, CIBM, Italy; Mrs Beatriz Guijarro, Mrs Maria Gonzales, Spain; IEO, Mrs. Bianca Maria Mazzocchi, Mably, Italy; Mr George Tserpes, HCMR, Greece; Mrs Marie Louise Pace, DFA-MSDEC, Malta; Mr Igor Isailovic, IOF, Croatia.

In WP5 the following Deliverable was accomplished:
D.5.1 is reported in the ANNEX 25.
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There were no major deviations from the project workplan.
The needing of an extension of possibly two months emerged during the discussion held at the project intermediate meeting, in Brussels on 21st October, and successively during the plenary project meeting, held in Bari on December 9-10th  2015. 
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Executive summary


In the current deliverable it has been attempted to evaluate the financial implications from adopting
regionalized biological sampling schemes, with special reference to the case studies mentioned
in the deliverable 2.6, i.e hake and red mullet in the Gulf of Lions (GSA 07), sole and hake in the
north-central Adriatic (GSA 17) and sprat in Black Sea (GSA 29). It has been generally found that
total cost are primarily governed by sample prices and labour costs. The optimizized sampling
schemes for the examined case studies demand higher number of samples in all cases except
hake in GSA 7; thus overall costs will be respectively increased. Cost increases due to increased
sample number will be particularly high in the case of expensive species such as hake, where
a 47% increase in sample number will result in ca 45000 Euro increase in the totally required
budget (GSA 17). On the contrary for cheaper species, such as sprat, a 137% increase in sample
number will increase total costs by around 5000 Euro (GSA 29).
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Introduction


The objective of the deliverable is to evaluate the consequences of optimized biological sampling
schemes, in terms of budget requirements. Both, general and specific evaluations have been
carried out based on the sampling optimization of the specific case studies that were examined
in deliverable 2.6 (hake and red mullet in the Gulf of Lions (GSA 07), sole and hake in the north-
central Adriatic (GSA 17) and sprat in Black Sea (GSA 29). The optimized sampling schemes,in
terms of sampling intensity, that were estimated in deliverable 2.6 provided the necessary input
for the economic evaluation performed in the current deliverable. The approach that has been
followed considers the different components of sampling and processing costs and by simulating
various scenarios regarding sampling intensity identifies cost differences in relation to the status
quo. The whole process has been developed under the R language environment (code attached
as an Appendix) and by changing parameter assumptions specific estimates can be obtained for
additional case studies.


Methodological approach


The biological activities realized in the frame of DCF mostly include the identification of parameters
related to the growth and reproduction patterns of a series of species. It has been assumed that
the Total Cost (Tc) of such activities can be split into two components: Sampling Costs (Sc) and
Processing Costs (Pc).


Furthermore it is considered that:


Sc = Uc x Nu


where, Uc = cost of sample unit and Nu = number of samples units


and,


Pc = Cc + Nu x Pd x Dr


where, Cc = overall coordination costs, Pd = processing time per sample, and Dr = Man-Daily
rates.


Coordination costs were assumed assumed constant, equal to 40 man-days per year; hence Cc
= 40 x Dr


Given that Tc = Sc + Pc, it concludes that:


Tc = f(Uc,Nu,Pd,Dr) = Uc x Nu + Dr x (40 + Nu x Pd)


Following the above function, simulations have been made to estimate the cost benefits from less
intensive sampling schemes (up to 50% from the current level in terms of Nu). Based on the
current cost rates, it was assumed that Uc and Dr are randomly drawn from normal distributions
having means equal to 14 and 75 respectively. The corresponding CVs were 0.4 and 0.2. The
processing time per sample, Pd, was assumed equal to 0.5 day. For each sampling level (starting
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from 100 sampling units and decreasing down to 50 at 5 units interval steps) 100 simulations have
been performed.


At a next stage, the same approach has been used for identifying cost changes induced from the
realization of an optimized sampling scheme in specific case studies. The considered case studies
are those analysed through the work done in Task 2.3 and the necessary information regarding
changes in sampling intensity was obtained from deliverable 2.6 (Table 1). Additionally, sample-
specific cost rates have been considered with a CV=0.1 (10%). These case studies included hake
and red mullet in the Gulf of Lions (GSA07), sole and hake in the north-central Adriatic (GSA17)
and sprat in Black Sea (GSA 29).


Table 1. Sample-number changes (%) by case study (CS) as estimated from the optimized
sampling scheme.


CS


Hake GSA−7


Changes


Red mullet GSA−7


Hake GSA−17


Sole GSA−17


Sprat GSA−29


 −9.3


416.9


 47.3


104.6


137.1


Results


The general pattern of the estimated percentage differences in Tc, from less intensified sampling
is shown in Figure 1. The figure illustrates the expected percentage reductions in total costs if
sampling intensity, in terms of number of samples, decreases up to 50% from the current level, i.e
from 100 to 50 units. Although there is a certain degree of variation in the estimates, mainly due
to the variation assumed regarding sample costs, the current analysis revealed that substantial
cost reductions (over 20%) can be safely expected only if sampling effort is decreased by more
than 40%.
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Figure 1. Total cost reduction (%) estimates at decreased sampling intensity (from 100 to 50
units). Vertical lines indicate the 95% confidence intervals of the corresponding estimates.


Regarding case studies, Figure 2 shows the absolute cost changes from the different sampling
schemes (optimised versus current). Given that the optimized sampling scheme demands an
increased number of samples in all cases, except of hake in GSA 7, increased overall costs are
expected. As hake is the most expensive of the examined species, these costs are higher in the
case of hake in GSA 17 although the estimated sampling increase is relatively smaller than in the
other cases.
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Figure 2. Estimated cost differences from the application of the optimized sampling
scheme.Vertical lines indicate the 95% confidence intervals of the corresponding esti-
mates.


Conclusions


Cost benefits from decreased sampling levels are primarily depending on labour costs and sample
prices. Although there is a considerable degree of variation in the general estimates, the analysis
revealed that substantial cost reductions (over 20%) can be safely expected only if sampling effort
is decreased by more than 40%. In case however, that an optimized sampling scheme demands
higher number of samples than the current one, the required supplementary budget varies con-
siderably, primarily depending on the price of the sampled species. Certainly, the above findings
are valid under the current rates of the various cost components, but based on the last decade
data, it is unlikely that those rates will change dramatically in the near future.


The approach that has been followed gave the opportunity to broadly estimate the impact of
sampling changes on total costs, on both, relative and absolute scales. Although only the most
important cost components have been included in the current model (labour and sample costs), if
additional case-specific sources of cost should be considered (e.g consumables), the R-code can
be easily modified to include them.
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APPENDIX: R code


a. General evaluation


library(Rmisc)
library(ggplot2)


# Parameter setting
set.seed(124)
k=100 #Number of simulations
Sample.mean.cost=8; DailyRate.mean=75; CV.sample.cost=0.4;CV.daily.rate=0.2
Uc=rnorm(k,Sample.mean.cost,CV.sample.cost*Sample.mean.cost)
Dr=rnorm(k,DailyRate.mean,CV.daily.rate*DailyRate.mean)
Pd=0.5


# Function Creation
Tc=function(Uc,Nu,Pd,Dr){


Uc*Nu+Dr*(40+Nu*Pd)
}
# Simulations
Tcosts=matrix(data=NA,nrow=k,ncol=11)
colnames(Tcosts)=c("Tc100","Tc95","Tc90","Tc85","Tc80","Tc75","Tc70","Tc65",


"Tc60","Tc55","Tc50")
i=1
for (Nu in rev(seq(50,100,5))){


Tcosts[,i]=Tc(Uc,Nu,Pd,Dr)
i=i+1


}
# Results' processing & presentation
Tcosts=data.frame(Tcosts);TC=stack(Tcosts)
TC$ind=c(rep("100U",k),rep("95U",k),rep("90U",k),rep("85U",k),rep("80U",k),rep("75U",k),


rep("70U",k),rep("65U",k),rep("60U",k),rep("55U",k),rep("50U",k))
TC$sort=c(rep("A",k),rep("B",k),rep("C",k),rep("D",k),rep("E",k),rep("F",k),


rep("G",k),rep("H",k),rep("I",k),rep("J",k),rep("K",k))
TC$Sample_effort <- factor(TC$ind, levels = TC$ind[order(TC$sort)])
SumStats=summarySE(TC,measurevar="values",groupvars="Sample_effort")
SumStats$cv=SumStats$sd/SumStats$values
SumStats$PercDif=(max(SumStats$values)-SumStats$values)*100/max(SumStats$values)
SumStats$PercDif.Sd=SumStats$cv*SumStats$PercDif
ggplot(SumStats, aes(x=Sample_effort, y=PercDif)) +


geom_errorbar(aes(ymin=PercDif-1.96*PercDif.Sd, ymax=PercDif+1.96*PercDif.Sd),width=.1)+
geom_line() + geom_point()+ylab("Cost reduction (%)")+xlab("Sample Units")
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b. Case studies


library(Rmisc)
library(ggplot2)
rm(list=ls(all=TRUE))
# Parameter setting
set.seed(124)
k=100 #Number of simulations


#-------Hake GSA 17-------
N.old=14543;N.new=21433 #N of fish
Nu.old=N.old/50;Nu.new=N.new/50 #N of samples
Sample.mean.cost=300; DailyRate.mean=75; CV.sample.cost=0.1;CV.daily.rate=0.2
Uc=rnorm(k,Sample.mean.cost,CV.sample.cost*Sample.mean.cost)
Dr=rnorm(k,DailyRate.mean,CV.daily.rate*DailyRate.mean)
Pd=0.5


# Function Creation
Tc=function(Uc,Nu,Pd,Dr){


Uc*Nu+Dr*(40+Nu*Pd)
}


# Simulations
Tcosts=matrix(data=NA,nrow=k,ncol=2)
colnames(Tcosts)=c("TcOld","TcNew")
i=1
for (Nu in c(Nu.old,Nu.new)){


Tcosts[,i]=Tc(Uc,Nu,Pd,Dr)
i=i+1


}


# Results' processing & presentation
Tcosts=data.frame(Tcosts);TC=stack(Tcosts)
TC$Sample_effort <- factor(TC$ind)
SumStats=summarySE(TC,measurevar="values",groupvars="Sample_effort")
SumStats$cv=SumStats$sd/SumStats$values
Dif.hke17=SumStats$values[1]-SumStats$values[2]
Dif.hke17.sd=SumStats$sd[1]-SumStats$sd[2]
Dif.hke17.pct=(SumStats$values[1]-SumStats$values[2])*100/SumStats$values[2]


#-------Red mullet GSA 7--------
N.old=5043;N.new=26067 #N of fish
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Nu.old=N.old/50;Nu.new=N.new/50 #N of samples
Sample.mean.cost=12; DailyRate.mean=75; CV.sample.cost=0.1;CV.daily.rate=0.2
Uc=rnorm(k,Sample.mean.cost,CV.sample.cost*Sample.mean.cost)
Dr=rnorm(k,DailyRate.mean,CV.daily.rate*DailyRate.mean)
Pd=0.5


# Simulations
Tcosts=matrix(data=NA,nrow=k,ncol=2)
colnames(Tcosts)=c("TcOld","TcNew")
i=1
for (Nu in c(Nu.old,Nu.new)){


Tcosts[,i]=Tc(Uc,Nu,Pd,Dr)
i=i+1


}


# Results' processing & presentation
Tcosts=data.frame(Tcosts);TC=stack(Tcosts)
TC$Sample_effort <- factor(TC$ind)
SumStats=summarySE(TC,measurevar="values",groupvars="Sample_effort")
SumStats$cv=SumStats$sd/SumStats$values
Dif.rmu=SumStats$values[1]-SumStats$values[2]
Dif.rmu.sd=SumStats$sd[1]-SumStats$sd[2]
Dif.rmu.pct=(SumStats$values[1]-SumStats$values[2])*100/SumStats$values[2]


#----------Sprat GSA 29---------
N.old=5019;N.new=10900 #N of fish
Nu.old=N.old/50;Nu.new=N.new/50 #N of samples
Sample.mean.cost=4; DailyRate.mean=75; CV.sample.cost=0.1;CV.daily.rate=0.2
Uc=rnorm(k,Sample.mean.cost,CV.sample.cost*Sample.mean.cost)
Dr=rnorm(k,DailyRate.mean,CV.daily.rate*DailyRate.mean)
Pd=0.5


# Simulations
Tcosts=matrix(data=NA,nrow=k,ncol=2)
colnames(Tcosts)=c("TcOld","TcNew")
i=1
for (Nu in c(Nu.old,Nu.new)){


Tcosts[,i]=Tc(Uc,Nu,Pd,Dr)
i=i+1


}


# Results' processing & presentation
Tcosts=data.frame(Tcosts);TC=stack(Tcosts)
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TC$Sample_effort <- factor(TC$ind)
SumStats=summarySE(TC,measurevar="values",groupvars="Sample_effort")
SumStats$cv=SumStats$sd/SumStats$values
Dif.spr=SumStats$values[1]-SumStats$values[2]
Dif.spr.sd=SumStats$sd[1]-SumStats$sd[2]
Dif.spr.pct=(SumStats$values[1]-SumStats$values[2])*100/SumStats$values[2]


#----------Sole GSA 17-------------
N.old=11116;N.new=22739 #N of fish
Nu.old=N.old/50;Nu.new=N.new/50 #N of samples
Sample.mean.cost=22; DailyRate.mean=75; CV.sample.cost=0.1;CV.daily.rate=0.2
Uc=rnorm(k,Sample.mean.cost,CV.sample.cost*Sample.mean.cost)
Dr=rnorm(k,DailyRate.mean,CV.daily.rate*DailyRate.mean)
Pd=0.5


# Simulations
Tcosts=matrix(data=NA,nrow=k,ncol=2)
colnames(Tcosts)=c("TcOld","TcNew")
i=1
for (Nu in c(Nu.old,Nu.new)){


Tcosts[,i]=Tc(Uc,Nu,Pd,Dr)
i=i+1


}


# Results' processing & presentation
Tcosts=data.frame(Tcosts);TC=stack(Tcosts)
TC$Sample_effort <- factor(TC$ind)
SumStats=summarySE(TC,measurevar="values",groupvars="Sample_effort")
SumStats$cv=SumStats$sd/SumStats$values
Dif.sol=SumStats$values[1]-SumStats$values[2]
Dif.sol.sd=SumStats$sd[1]-SumStats$sd[2]
Dif.sol.pct=(SumStats$values[1]-SumStats$values[2])*100/SumStats$values[2]


#------Hake GSA 7----------
N.old=26175;N.new=23718 #N of fish
Nu.old=N.old/50;Nu.new=N.new/50 #N of samples
Sample.mean.cost=300; DailyRate.mean=75; CV.sample.cost=0.1;CV.daily.rate=0.2
Uc=rnorm(k,Sample.mean.cost,CV.sample.cost*Sample.mean.cost)
Dr=rnorm(k,DailyRate.mean,CV.daily.rate*DailyRate.mean)
Pd=0.5


# Simulations
Tcosts=matrix(data=NA,nrow=k,ncol=2)
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colnames(Tcosts)=c("TcOld","TcNew")
i=1
for (Nu in c(Nu.old,Nu.new)){


Tcosts[,i]=Tc(Uc,Nu,Pd,Dr)
i=i+1


}


# Results' processing & presentation
Tcosts=data.frame(Tcosts);TC=stack(Tcosts)
TC$Sample_effort <- factor(TC$ind)
SumStats=summarySE(TC,measurevar="values",groupvars="Sample_effort")
SumStats$cv=SumStats$sd/SumStats$values
Dif.hke7=SumStats$values[1]-SumStats$values[2]
Dif.hke7.sd=(SumStats$sd[1]-SumStats$sd[2])
Dif.hke7.pct=(SumStats$values[1]-SumStats$values[2])*100/SumStats$values[2]


#------Compiling all results------------
Species=c("Hake 7","Red mullet 7","Hake 17","Sole 17","Sprat 29")
Dif=as.numeric(c(Dif.hke7,Dif.rmu,Dif.hke17,Dif.sol,Dif.spr))
Dif.sd=as.numeric(c(Dif.hke7.sd,Dif.rmu.sd,Dif.hke17.sd,Dif.sol.sd,Dif.spr.sd))
Dif.pct=c(Dif.hke7.pct,Dif.rmu.pct,Dif.hke17.pct,Dif.sol.pct,Dif.spr.pct)
Results=data.frame(Species,Dif,Dif.sd,Dif.pct)


ggplot(Results, aes(x=Species, y=Dif,colour=Species))+
geom_errorbar(aes(ymin=Dif-1.96*Dif.sd, ymax=Dif+1.96*Dif.sd),width=.1)+
geom_point()+ylab("Cost Difference (€)")+xlab("Species & GSA")+
geom_hline(aes(yintercept=0),color="black", linetype="dashed")+
theme(axis.text=element_text(size=9),


axis.title=element_text(size=10,face="plain"))+theme(legend.position="none")
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[bookmark: _Toc457927898]EXECUTIVE SUMMARY



The general objective of the Work Package 3 is to design a Regional Sampling Programme of Data Collection on Fisheries Impacts on the Ecosystem (RSP-DCFIE) for 2016. 

The Deliverable D.3.1"Characteristics of the fisheries and stocks selected for data collection on fisheries impacts on the ecosystem in 2016" is the result of different and sequential steps, following a different but complementary approach, which partial outcomes are:

a.	Critical revision of all the documents produced by the primary end users as concerns the Ecosystem Approach and the fishery impact on the ecosystems.

b.	Description of the main Mediterranean and Black Sea fisheries/stocks. 

d. 	Synthesis with the main characteristics of the fisheries and stocks selected.

c.	Selection of the fisheries and stocks for the RSP-DCFIE for 2016.



The critical revision of documents produced by primary End Users, such as STECF, ICES, GFCM, BSC and other RFMOs, confirmed the need of taking into account aspects related to the impact of fishing activities on the ecosystems in the future EU Multiannual Programmes. In particular, these bodies suggested to take into account the following aspects:

-	to increase the knowledge on predator-prey relations, which are required for multi-species stock assessments.

-	to increase the knowledge on by-catch, especially that of non target species, such as protected, endangered or threatened species (PETS).

-	to increase, in general, the knowledge on the ecosystem impact due to fishing activity.



A review of the available understandings on the main demersal and small pelagic fisheries and stocks in Mediterranean and Black sea was carried out. The current information about fishing capacity and fishing effort, landings, discards and by-catch was reviewed, as well as the information on the impact of fishing activities on the ecosystems. At the same time, the current knowledge about the status of the main stocks was revised. 



The selection of stocks and fisheries for the RSP-DCFIE in 2016 has taken into account the indications of the Call for Proposals MARE/2014/19 and also the following main criteria:

the stocks and fisheries to be selected shall involve demersal and/or small pelagic species, large pelagics are out of the scope of this study;

the characteristics of the stocks and fisheries to be selected had to ensure the criterion of replicability, in order to apply the sampling protocols also to other stocks and fisheries; 

the fisheries and the stocks should, possibly, affect at least three Member States.



The stocks proposed for the sampling programme on stomach contents are:

European hake (M. merluccius) in north-western Mediterranean (GSAs 6, 7 and GSA9);

turbot (P. maxima) in the Black Sea (GSA 29). 

Both stocks widely met the above mentioned selection criteria. The following characteristics were considered relevant:

widespread distribution and great importance for demersal fisheries;

both species are active predators with ontogenic changes in the food spectrum, which occupy a medium-high position in the trophic chain; 

both stocks suffer a "chronic" overexploitation;

the diet of the two species, although widely studied, needs to be known in more detail and regularly monitored. 



The fisheries proposed for the sampling programme of the by-catch (with particular attention devoted to the protected, endangered and threatened species) are: 

bottom trawling for demersal species (OTB_DES) in the Mediterranean GSAs 17 and 18; 

gillnet fishery for turbot in the Black Sea (GSA 29). 

As concerns Mediterranean Sea, the selection was originally oriented to the small pelagic fishery in the Adriatic sea, as this was deemed to better fulfil the criteria of the Call for Proposal, and had a high score in the consultation with End-Esers and the background analysis gave some evidence of the occurrence of by-catches of sensitive species. 

Following the discussion made during the Interim meeting of the project (Brussels, October 21st 2015), some driving criteria for the selection of the fisheries were reconsidered. The comments provided by DG MARE to the Interim report, which suggested to give more attention on trawl fisheries, were also taken into account. 

Following such considerations, the selection of the candidate fisheries to be monitored was moved towards the bottom trawling for demersal species (OTB_DES), due to its high importance in terms of fishing effort, volume and value of landings, and also by catch, which includes some sensistive species. The decision to select the otter bottom fishery for demersal species was also driven by the criterion of replicability, in order to have protocols and results applicable to a larger number of situations and for the widest area possible. 

The Adriatic Sea (GSAs 17 and 18) is the proposed area where to design and implement the RSP-DCFIE for the incidental by catch of otter bottom trawl for demersal species. 

Another candidate fishery for the by PET species by catch monitoring is the turbot fishery performed with gillnets in the Black Sea (GSA 29). This fishery is carried out by the fleets of the countries (both EU and non EU) on the Black Sea coasts. It was reported the presence of by catch of some Elasmobranchs; also occasional incidental catches of Acipenser spp.  and cetaceans were noticed.



The selected stocks and fisheries for the RSP-DCFIE were the object of the activities of the Task 3.2 devoted to elaborate appropriate tools and methodologies regarding the sampling of the incidental by catch and the collection and analysis of fish feeding ecology.
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The current DCF aims to provide data primarily for fisheries management, while the new CFP indicates that data collection of fisheries should also be used to support several new policy objectives, as the implementation of the ecosystem-based fishery management. 

Consultations with primary End Users, e.g. bodies using DCF data to produce advice for fisheries management, such as STECF, ICES, GFCM, BSC and other RFMOs, have identified several categories of candidate new "ecosystem" data that are still scarcely collected or not covered by the current EU Multiannual Programmes. For the future EU Multiannual Programmes, these bodies suggested to take into account the following aspects:

to increase the knowledge on predator-prey relations, which are required for multi-species stock assessments.

to increase the knowledge on by-catch, especially that of non target species, such as protected, endangered or threatened species.

to increase, in general, the knowledge useful to assess the ecosystem impact due to fishing activity.



The general objective of the WP3 of the EU Project MARE_19 is thus to design a Regional Sampling Programme of Data Collection on Fisheries Impacts on the Ecosystem (RSP-DCFIE) for 2016. It mainly aims at building a sampling program targeted to gather data on stomach contents of fish, in order to collect information on diet spectra and resource partitioning.  WP3 is also targeted to design a sampling program aimed at increasing the collection of data on by-catch, especially on non -target species, such as protected, endangered or threatened species.



The Task 3.1," Identifying, in consultation with the relevant end users in the region, the exact data to be collected" addresses the point 3a of the Call for Proposals MARE/2014/19. This task is finally aimed to select the stocks and the fisheries which will be object of the RSP-DCFIE in 2016 and do a critical revision of their main characteristics. The Task 3.1 will contribute to the design of the RSP-DCFIE for 2016 covering: 

•	at least one fishery regarding the by-catch of protected, endangered and threatened species; 

•	at least one stock regarding stomach content data;

•	a wider range of Mediterranean and Black Sea fisheries as concerns the objective 3 of this WP.

The Regional Sampling Programme should involve at least three Member States in the region. 



Stocks and fisheries selected in Task 3.1 will be the object of the activities of the Task 3.2. "Developing methodologies for the collection of these new data". According to the case studies selected in the Task 3.1, the Task 3.2 is devoted to propose appropriate tools and methodologies regarding: sampling the incidental by catch, collection and analysis of fish feeding ecology data, marine fishery ecosystem indicators.



The Deliverable D.3.1 "Characteristics of the fisheries and stocks selected for data collection on fisheries impacts on the ecosystem in 2016" is the first product of WP3; it is the result of different and sequential steps, following different but complementary approaches, which partial outcomes are:



a.	Critical revision of all the documents produced by the primary end users as concerns the Ecosystem Approach and the fishery impact on the ecosystems.

b.	Description of the main Mediterranean and Black Sea fisheries/stocks.

c 	Synthesis of the main characteristics of the fisheries and stocks selected. 

d.	Selection of the fisheries and stocks for the RSP-DCFIE for 2016.




[bookmark: _Toc457927900]2. MATERIAL AND METHODS

The approach adopted for the selection of at least one fishery to be monitored for the by batch of protected, endangered and threatened species and the selection of at least one stock to be monitored for collecting data on stomach contents was based on three steps: 

critical revision of all the documents produced by the primary end users as concerns the ecosystem approach and the fishery impact on the ecosystems;

description of the main Mediterranean and Black sea fisheries/stocks;

a request of advice to primary End-Users.

The information collected in these steps was integrated to select fisheries/stocks relevant to the RSP-DCFIE in 2016.



[bookmark: _Toc457927901]2.1 Critical revision of all the documents produced by the primary end users as concerns the Ecosystem Approach and the fishery impact on the ecosystems.

A critical revision of the documents produced by the primary End Users, as STECF, ICES, GFCM and other RFMOs, which have discussed about the current DCF and suggested improvements for the future Multiannual Programme, was carried out in the first month of the project.

A review of the available understandings on the ecosystem impacts due to fishery in Mediterranean and Black Sea was done as well. 



[bookmark: _Toc457927902]2.2 Description of the main Mediterranean and Black Sea fisheries/stocks.

A review of the available understandings on the main demersal and small pelagic fisheries and stocks in Mediterranean and Black sea was carried out. This review has been based on the current available information about: 

fishing capacity and fishing effort; 

landings, discards and by-catch; 

fishery impact on the ecosystems, according to different levels: species/stock, species assemblage/community, sensitive/endangered species. 

The objective of the review was to gather the basic information linking the fishing pressure to landings of the main species and discarding in the different areas, which in turn might be correlated to the occurrence of by catch of sensitive species. This information was deemed useful to support the selection of candidate fisheries for monitoring by catch of sensitive/endangered species.

At the same time, the current knowledge about the status of the main stocks was revised, as this information was deemed useful to support the selection of candidate stocks for stomach content analysis. 

In order to standardise and facilitate the work of review among partners, a common template to collate all this information was prepared and distributed to the partners involved in this activity: CIBM, COISPA, IO-BAS, IEO, CNR, IOF, DFMR.

The description of the fisheries/stocks was performed at GSA level. The work of revision was shared among the partners according to the following scheme: 

IEO: Spanish Mediterranean, Gulf of Lions.

CIBM: Ligurian Sea, northern and central Tyrrhenian Sea, Sardinia.

COISPA: Southern Tyrrhenian Sea, South Adriatic (western side), Ionian Sea.

CNR-ISMAR: Central-northern Adriatic Sea (western Side), Strait of Sicily and Malta, Aegean Sea.

IOF: Adriatic Sea (eastern side).

DFMR: Cyprus

IO-BAS: Black Sea.

The common template utilised is shown in the Annex I.

The information collected in the above points was summarised focusing on the objectives of the Task 3.1.



[bookmark: _Toc457927903]2.3. Selection of the fisheries and stocks for the RSP-DCFIE for 2016.



A critical revision of the information collected, as described in the Chapter 2.2, has been conducted to propose at least one fishery for the Regional Sampling Programme of the by batch of protected, endangered and threatened species and at least one stock for the Regional Sampling Programme regarding stomach content data. 

The selection has been done taking into account the following criteria, which follow also the indications of the Call for Proposals  MARE/2014/19: 

the stocks and fisheries to be selected shall involve demersal and/or small pelagic species, as large pelagics are out of the scope of this study.

the selection was made taking into account the criterion of replicability, i.e. the stocks and fisheries to be selected shall allow to extend the new sampling protocols also to other stocks and fisheries; 

the fisheries and the stocks should, possibly, involve at least three Member States;

the stocks to be selected for the collection of data on stomach contents should, preferably, occupy medium-high levels of the food chain. 



The process of selection of stocks and fisheries was also supported by advices requested to primary End Users, as STECF and GFCM and also the MEDAC.

An ad-hoc designed request of advice/questionnaire was prepared and distributed in the first months of the project to these End Users, in order to collect suggestions to assist the selection process of the fisheries and stocks for the Regional Sampling Programme. A total of 23 requests of advice were distributed, to the following bodies/representatives:

STECF: Alvaro Abella, Massimiliano Cardinale, Stylianos Somarakis, Paloma Martin, Georgi Daskalov, Loretta Malvarosa, Giuseppe Scarcella, Mariano Garcia Rodriguez.

JRC: Fabrizio Natale, Jann Martinsohn, Dimitris Damalas, Chato Osio. 

GFCM - Secretariat: Pilar Hernandez, Miguel Bernal. 

Subcommittee for Stock Assessment: Francesco Colloca; Working group for stock assessment of demersals: Beatriz Guijarro; Working group for stock assessment of small pelagics: Piera Carpi; Working group of Black Sea: Simion Nicolaev, Violin Raykov, Ilhan Aydin.

Mediterranean RAC: Rosa Caggiano.

Black Sea RAC (under creation): Yordan Gospodinov, Dimitar Dimitrov



According to a simple score system, it was requested to the primary End Users to indicate the most suitable stocks and fisheries for the RSP-DCFIE in 2016. The request was formulated proposing a pre-defined set of candidate stocks and fisheries, selected taking into account the overall knowledge on Mediterranean and Black Sea, as well as the information gathered as described in the Chapters 2.1 and 2.2 of this Deliverable. The advice of each Expert consisted in raking with a score from 1 (more relevant) to 3 (less relevant) each proposed stock and fishery.





In the Annex II, the template of the request of advice/questionnaire, with the letter of presentation, is reported. 
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[bookmark: _Toc457927905]3.1. Critical revision of all the documents produced by the primary end users as concerns the Ecosystem Approach and the fishery impact on the ecosystems



Since the establishment of the EU Data Collection Regulation (DCR) in 2002, and subsequently the Data Collection Framework (DCF), according to the Council Regulations (EC) No 1543/2000, No 1639/2001, No 1581/2004, and No 199/2008, and to the Commission Decision No 2010/93/EU, biological, environmental, technical, and socio-economic data on fisheries, aquaculture and processing sector are regularly collected. 



DCF is currently under reform with the aim of simplifying the present rules and addressing those issues and needs identified through the experience gained by means of the current implementation, and incorporating marine ecosystem effects measuring and monitoring. Secondary effects of fishing on marine ecosystems were recognized as crucial consideration in any future management plans (Kaiser and De Groot, 2000). 

The inclusion of ecosystem considerations in fisheries management has become known as the “Ecosystem Approach to Fisheries (EAF)”. EAF is defined as the extension of conventional fisheries management recognizing more explicitly the interdependence between human well-being and ecosystem health and the need to maintain ecosystem productivity for present and future generations (Garcia et al., 2003). Effects of fishing on marine ecosystems include changes in predator-prey relationships leading to shifts in food-web structure. Effects on abundance and body-size distributions can result in a fauna dominated by small-size individuals. Bycatch can negatively affect populations of non-target species (e.g. cetaceans, sea birds, sea turtles, elasmobranchs, etc.). Finally, fishing activities can also determine reduction of habitat complexity and alteration of benthic community structure. The progressive switching of attention to ecosystem effects of fishing has increased the need for monitoring and managing the impact of fishing on ecosystems (e.g. Council Regulation No 734/2008 on the protection of vulnerable marine ecosystems in the high seas from the adverse impacts of bottom fishing gears).

One of the main objectives as formulated in Art. 2 of the new CFP (Council Regulation No 1380/2013) is “The CFP shall implement the ecosystem-based approach to fisheries management so as to ensure that negative impacts of fishing activities on the marine ecosystem are minimised, and shall endeavour to ensure that aquaculture and fisheries activities avoid the degradation of the marine environment”. In Art 2, there is also the requirement that the CFP shall in particular, “be coherent with the Union environmental legislation, in particular with the objective of achieving a good environmental status by 2020 as set out in Art. 1(1) of Directive 2008/56/EC, as well as with other Union policies”. Based on the above, this implicates the requirement to address the linkages between different species in the ecosystem.

Therefore, a reform of the DCF cannot avoid taking into account issues relating to the impact of fishing on the marine environment. In the context of the revision of the DCF, a great deal of effort was implemented by STECF (Scientific Technical and Economic Committee for Fisheries). STECF was requested to provide advice on the content of a revised DCF, and a series of Expert Working Groups (EWG) was convened under the auspices of the STECF to address the specific Terms of Reference (STECF, 2014). The reports and recommendations presented provide important and helpful proposals to aid the development of a revised DCF taking into account the likely future demands for fisheries-related data and information under the new CFP. Also ICES (International Council for the Exploration of the Sea), that is one of the major data end users of DCF, presented their views on data issues that should be tackled under the revision of DCF. They explained that objectives of the new DCF must be linked with the objectives of the new Common Fisheries Policy (CFP, Regulation EU No 1380/2013), integrated with other policies such as the Marine Strategy Framework Directive (MSFD, Directive 2008/56/EC) and the Habitats Directive (Council Directive 1992/43/EEC). There must also be more emphasis on ecosystem aspects such as biodiversity, ecosystem health and functioning, and fisheries approaches (as opposed to fish stock approaches). Therefore, the requirement to look at new data types related to biodiversity, food webs (e.g. fish stomach content data), and environmental impact (e.g. multi-purpose Under Water TV surveys) was stressed.

ICES played an important role in stressing the necessity of incorporating the monitoring of protected, endangered and threatened species (PETS) by-catch into the new DCF (ICES, 2013c, 2014). This objective is consistent with a move towards a wider ecosystem based approach to fisheries monitoring to include bycatch of cetaceans, seals, birds, turtles and non-target fish species.

ICES expert groups, such as WGBYC (Working Group on Bycatch of Protected Species), have been working at collating and reviewing information on the bycatch of protected species, especially under the requirements of the Council Regulation (EC) No 812/2004, to coordinate bycatch monitoring and bycatch mitigation trials and to disseminate and review information on methodologies associated with these topics. Since the EC decided not to amend Council Regulation (EC) No 812/2004, WGBYC recently refocused their aim to work on monitoring requirements for protected/endangered species into the new DCF (ICES, 2013).

STECF (2014) recommended that the monitoring of incidental bycatch of rare, vulnerable, sensitive and endangered species should be integrated in the fisheries monitoring programmes under the new DCF: all marine mammals, seabirds and turtles caught as incidental by-catch should be recorded by default since the majority of these species are listed in existing instruments. The following data shall be collected: number of individuals by species (including zero observations and also indications on animals lost during hauling the gear or released alive), date and geographic location, type of fishery/gear characteristics, mitigation device used. With regards to fish, STECF EWG 13-18 recommended that groups to be monitored by default (e.g. sharks/rays, sturgeons, lampreys) are designated at a regional level (STECF, 2014).



As concerns the impact of fishing activities on the marine environment, STECF EWG 14-02 pointed out that the first step in assessing the impact of fishing on vulnerable marine ecosystems would be analysing the overlap between fishing effort spatial distribution (e.g. using VMS data) and the location of vulnerable marine habitats. A prerequisite is the availability of habitat maps: where such maps are not available, specific studies funded as part of direct management measures should be carried out. As a second step, the impact of different types of fishing gear on different habitat types should be characterized. This could be achieved by carrying out impact assessments as part of targeted surveys.

STECF EWG 13-05 reflected on MSFD descriptors. They considered an extensive and exhaustive list of environmental indicators already exists, with a potentially conspicuous demand for associated data (STECF, 2012b). Therefore, EWG 13-05 suggested that before taking a decision on the specification of data collection requirements in relation to environmental indicators, end-users have to agree a priority list of indicators to suit their needs. EWG 13-05 agreed that priority under the new DCF should be given to those indicators that have been proven to be suitable for measuring the impact of fishing on the marine ecosystem (STECF, 2012b).

STECF EWGs pointed out that DCF scientific surveys (e.g. MEDITS) are potential sources of many types of environmental data. In addition, the use of the research vessels as common platforms for DCF and MSFD purposes appears as the right way for minimizing operational costs (STECF, 2013). However, issues on time-consuming have to be taken into account when increasing tasks to be performed on board the vessels used by MSs to carry out scientific surveys. In addition, it is not always possible to incorporate new tasks without evaluating whether the duration of the surveys is sufficient to allow to carry out those new operations.

Bearing in mind those issues and the fact that MEDITS protocol was already amended (incorporating the collection of biological data for new species), the MEDITS Working Group, during its annual Coordination Meeting, held in Rome in March 2014, agreed to collect some basic information related to MSFD in order to understand which contribution the MEDITS survey can provide.

Vessels used for the MEDITS surveys are often limited in terms of ability to carry out operations other than fishing activity (e.g. sampling of sediment, benthos, plankton, etc.). Collection of samples of fish for MSFD descriptors 4, 8 and 9 is only possible on research vessels, while several MSs operate chartered fishing vessels to carry out scientific surveys. At the same time, possibilities to increase the scientific staff on board are often reduced (e.g. observers for marine mammals and seabirds). Therefore, any new task is often seen as an additional burden for scientists already engaged in the activities according to MEDITS protocol.

Even though difficulties cannot be fully removed, each MS can identify the best practices at regional level to implement and harmonize DCF-MSFD parallel activities (e.g. more accurate and complete analysis of the catches in terms of biodiversity, collection of samples for other descriptors, measures of basic environmental parameters). However, the time necessary for such extra data collection and its funding is still unknown, as well as how those requirements will affect the future DCF programme.



Another ecological aspect that should be addressed in the context of a new DCF is the effect of predator-prey interactions at the core of multispecies management advice (ICES 2012). In fact, species and fisheries interact in numerous ways in the ecosystem: one of the most basic interactive processes is that of predators feeding on their prey. This entails a move from single species to multispecies advice as the management of one component of the ecosystem will depend on that of other components. Food-webs have become a major focus for EU research and maritime policy. Descriptor 4 of the MSFD, which includes a commitment that MSs should work to achieve ‘Good Environmental Status’ (GES) by 2015, explicitly focuses on “Food Webs”. In addition documents concerning reform of the CFP have acknowledged that “Fisheries management must ... follow the ecosystem and precautionary approach” and this has been interpreted as requiring information on interactions between species (ICES 2013). Multispecies food-web models are crucial for addressing this new agenda, yet there are surprisingly few long-term datasets available for parameterizing models of predator-prey interactions. There is growing demand for data on ‘who eats whom’ in marine systems, to deduce how changes in one part of the ecosystem might have consequences elsewhere (Pinnegar, 2014).

ICES have stated that “Stomach data are of vital importance” and that it intends to gradually transition to providing multispecies advice on fisheries for some European ecosystems in the near future (ICES 2013a). A number of coordinated fish stomach databases do exist in Europe to help facilitate this task, but these typically encompass only a limited selection of species or cover a short time series.

STECF EWG 12-15 noted that initiatives for combined surveys addressing both commercial fish stocks and ecosystem aspects should be encouraged (STECF, 2012a). During the EWG 13-02, the necessity and feasibility of additional new parameters proposed to be monitored in surveys (i.e. stomach content) for food web analysis and population dynamics, was referred to, but not studied further (STECF, 2013b). Therefore, it may be required to include conditions for stomach data collection and analysis in the new DCF and to investigate the possibility of  stomach samplings  on a regular basis on the research vessel surveys.

Multispecies modelling, however, is still under development and the application of the multispecies management needs more scientific research. The outcome of projects such as the EU project “Study on stomach content of fish to support the assessment of good environmental status of marine food webs and the prediction of MSY after stock restoration” can be used to investigate the future inclusion of stomach data  in the DCF. The aim of this project is to improve the data base for multispecies and ecosystem models. Stomach data will be used to determine the current status of the North Sea and Baltic food web.

The European Commission requested that the STECF EWG 14-02 discuss stomach sampling and analysis in the frame of a revised DCF. In order to consider the introduction of stomach data collection into the new DCF, the EWG 14-02 concluded that a pilot study should be conducted to investigate and to develop a cost-effective and end-user driven multi-annual plan for the collection and analysis of stomach content data. Data requests for stomach analysis (species, number of specimens etc.), sampling design and regional approach, should be also agreed at the level of RCMs. The results from the above mentioned project can be used as a starting point to develop this pilot study. The EWG 14-02 recommends the whole flow, from survey design, stomach collection until data delivery to End Users to be included in the pilot study.



The importance of data on by catch and discards has been widely recognized also by the General Fishery Commission for the Mediterranean (GFCM). In fact, GFCM countries are required to provide some information (e.g., the number of specimens) on the bycatch of certain rare and vulnerable species (e.g., turtles, cetaceans, sea birds, sharks and rays included in Annex II and Annex III of the Barcelona Convention) through the DCRF (GFCM Data Collection Reference Framework). This information is meant to be provided through the countries’ existing sampling programmes, which traditionally make use of observers either at sea and/or at landing places. 




[bookmark: _Toc457927906]3.2. Description of the main Mediterranean and Black Sea fisheries/stocks 



The available knowledge on fishing effort, landings, discards and by-catch, as well as on the status of the main stocks and on the fishery impact on the ecosystems has been reviewed. This information is reported in the Annex III according to synoptic tables and graphs, while in the following chapters the main characteristics are summarized. 



[bookmark: _Toc457927907]3.2.1. GSA1, GSA2, GSA5, GSA6, GSA7

By B. Guijarro, M. Gonzalez, IEO, Spain



In the western Mediterranean, five different geographical sub-areas (GSA) have been defined: 1 (Northern Alboran Sea), 2 (Alboran Island), 5 (Balearic Islands), 6 (Northern Spain) and 7 (Gulf of Lions). GSAs 1, 2, 5 and 6 are basically exploited by Spanish fleets and GSA 7 is exploited both by French and Spanish fleets.





GSA01 (Northern Alboran Sea)



THE FLEET

The fleet of the GSA01 accounts for 672 vessels. It is composed mainly by artisanal vessels between 6 and 12 m of Overall length (LOA); trawlers and purse seiners are between 18 and 24 m LOA (Tab. 1, Annex III).

The number of vessels in this area has been continuously decreasing in the last decade, from more than 1045 vessels in 2004 to 672 in 2015. The biggest reductions have taken place in the set longliners, bottom trawlers and purse seiners (Fig. 1 Annex III).



MAIN FISHERIES

Following the DCF criteria (EU, 2010), landings, effort and economic value of landings could be the criteria to select the main metier in an area. Applying this rule, the main métiers in the GSA01 are bottom otter trawl targeting demersal species, bottom otter trawl targeting deep water species, purse seine targeting small pelagics, trammel net targeting demersal species and pots and traps targeting demersal species (Spanish National programme 2011-2013).



Bottom otter trawl targeting demersal species

Merluccius merluccius (HKE), Parapenaeus longirostris (DPS), Mullus barbatus (MUT), Mullus surmuletus (MUR), Nephrops norvegicus (NEP) and Octopus vulgaris (OCC) are the most commercially valuable species in the area and are an important component of a species assemblage that is the target of the bottom trawling fleets operating near shore (Fig. 2, Annex III).

European hake is one of the target demersal species of the Mediterranean fishing fleets, largely exploited in GSA01 mainly by trawlers (95% landings) on the shelf and slope, and by small-scale fisheries using gillnets (3%) and long lines (2%) on the shelf. 



Bottom otter trawl targeting deep water species

The red shrimp (Aristeus antennatus) is the most important resource of slope bottom trawling in the GSA 01 (Northern Alboran Sea) and is targeted by the largest vessels of the deep water trawl fleet segment (Fig. 3, Annex III). The trawlers catch red shrimp on the slope on muddy bottoms from 400 to 800 m. A total of 49 vessels (average 2011-2013) had fishing activities directed towards this species in the GSA 01 fishing grounds. The most important landings port in 2013 was Garrucha with 42 tons landed, followed by Aguilas (24 t) and Almería (19 t). The pattern of this fishery can be considered monospecific, where the discard is practically zero for this species. The bycatch is composed by Lophius spp (L. budegassa (ANK) and L. piscatorius (MON)) and Merluccius merluccius (HKE). 



Purse seine targeting small pelagics

In GSA1 the anchovy (ANE) is the main target species of the purse seine fleet in Northern Alboran Sea, due to its high economic value, although its abundance is often low and very local. Catches in the period 1990-2012 have been highly variable (average value of 855 tons/year), with a minimum of 157 tons in 1993; higher values were registered in 1996 and in 2001-02, when between 2000 and 3200 tons of anchovy were caught. In the early twenties of the last century, anchovy was fished all around the Alboran Sea, but at present the Málaga Bay is the only area where anchovy is fished all the year round (accounting for more than 80% of the landing of whole area). The fishery of anchovy in Malaga Bay exclusively targets small individuals, because the older age classes of this species are not present in this area: therefore almost all the catch corresponds to  age classes 0 and 1. For this reason the  higher catches usually are correlated with the high recruitment periods. 

The sardine (PIL), although this species has a lower price than anchovy, is an important support to the fishery and is the most landed species (Fig. 4, Annex III). The landings in the period 1990-2012 have been highly variable, with a minimum of 3000 tons in 1997. Higher catches occurred in 1992 (11000 tons). The average yearly values for all the period is about 6000 tons.

Other species with lower economical value are also captured, sometimes representing a high percentage of the total landings: the Mediterranean mackerel (HMM) and horse mackerel (HOM), the mackerels (Scomber spp. (MAZ)), and the gilt sardine (Sardinella aurita). The interest about some of these species has been increasing in the last year; gilt sardines and mackerels, especially the first species, are sold for tuna farming.



Trammel net targeting demersal species 

In the first part of the year (January-June) the target species are Sepia officinalis (CTC), Mullus surmuletus (MUR) and some sparids like Pagellus acarne, while in the second part of the year the landings of Sepia officinalis decreases and the landings of Mullus barbatus (MUT) and Mullus surmuletus increases. The bycatch consists mainly in Merluccius merluccius (HKE), Solea solea (SOL) and Octopus vulgaris. (Fig. 5, Annex III).



Pots and traps targeting demersal species

Clay pots are exclusively used for catching Octopus vulgaris (OCC) (Fig. 6, Annex III). Pots are checked every 4-6 days. This gear is based on the behavior of octopuses, seeking shelter in cavities of rocks. The number of pots is increased year to year in Northern Alboran Sea, due to its high economic value.







GSA02 (Alboran Island)



In GSA 2 only bottom trawl operates, mainly in the middle slope, targeting the red shrimp Aristeus antennatus (ARA). Fishing trips last for 4-5 days, in contrast of the rest of the western Mediterranean, where fishing trips for trawlers usually last for a single day. The main base port of this fleet is Almeria, the fishing period goes from May to October. The number of vessels operating in this area is variable because of weather conditions, and it ranges from 1 in April to 13 in August, the month with more fishing effort. Bycatch is composed mainly by Phycis blennoides (GFB) and Galeus melastomus (SHO) (Fig. 7, Annex III).







GSA05 (Balearic Islands)



THE FLEET

According to the more recent data of the Spanish Ministry Fleet register, the total fleet in the GSA05 accounts for a total of 314 vessels. The fleet is composed mainly by artisanal vessels between 6 and 12 m of Overall length (LOA), and trawlers between 18 and 24 m of Overall length (Tab.2, Annex III).

The number of vessels in this area has been continuously decreasing in the last decade, from more than 480 vessels in 2004 to 314 in 2015. The biggest reductions have taken place in the set longliners, purse seiners and artisanal fleet (Fig. 8, Annex III).



MAIN FISHERIES

Following the DCF criteria (EU, 2010), landings, effort and economic value of landings could be the criteria to select the main metier in an area. Applying this criteria, the main métiers in the GSA05 are the three métiers of bottom otter trawl (targeting demersal species, targeting deep water species and targeting mixed demersal species and deep water species), and trammel net targeting demersal species (Spanish National programme 2011-2013).



Bottom otter trawl targeting demersal species

In the Balearic Isles, this métier includes three different fishing tactics associated with the shallow shelf, deep shelf and upper slope habitats. These tactics mainly target: (i) Spicara smaris (SPC), Mullus surmuletus (MUR), Octopus vulgaris (OCC) (Fig. 9, Annex III) and a ‘mixed fish’ category on the shallow shelf (50–80 m); (ii) Merluccius merluccius (HKE), Mullus spp., Zeus faber and a ‘mixed fish’ category on the deep shelf (80-250 m) and (iii) Nephrops norvegicus, but with significant bycatch of big Merluccius merluccius, Lepidorhombus spp., Lophius spp. and Micromesistius poutassou on the upper slope (350–600 m). The European hake (M. merluccius) which is a target species for this fishery, is mainly exploited on the deep shelf and upper slope, with annual landings fluctuating between 50 and 190 tons during the last decades. All catches of hake in this area are caught exclusively by bottom trawlers. 



Bottom otter trawl targeting deep water species

Aristeus antennatus (ARA) is the only target species of this metier, and it is characterized by its high economic value. The bycatch is composed by Lophius spp (L. budegassa (ANK) and L. piscatorius (MON)) and Merluccius merluccius (HKE) (Fig. 10, Annex III).



Bottom otter trawl targeting mixed demersal and deep water species

The bottom trawl fleet targeting mixed demersal and deep water species operates between 50 and 800 m depth, targeting a wide range of species, in the shallow shelf (octopus (OCC), striped red mullet (MUR), picarel (SPC) or squids (SQR)), deep shelf (hake (HKE)), upper slope (Norway lobster) and middle slope (red shrimp (ARA)) (Fig. 11, Annex III).



Trammel net targeting demersal species 

Target species: Sepia officinalis (CTC), Mullus surmuletus (MUR), Raja clavata (RJC). Mullus surmuletus is the target species of part of the artisanal fleet, being caught during the second semester of the year mainly by trammel nets (Fig. 12, Annex III).







GSA06 (Northern Spain)



THE FLEET

According to the more recent data of the Spanish Ministry Fleet register, the total fleet in the GSA06 accounts for a total of 1313 vessels. The fleet is composed mainly by artisanal vessels between 6 and 12 m of Overall length (LOA), and trawlers between 18 and 24 m of Overall length (Tab. 3, Annex III).

The number of vessels in this area has been continuously decreasing in the last decade, from more than 2080 vessels in 2004 to 1313 in 2015. The biggest reductions have taken place in the set longliners, the artisanal fleet and the bottom trawlers. Also the purse seine fleet has been continuously decreasing, from 164 vessels in 2004 to 118 in 2015. The number of drifting longliners and the purse seine for bluefin tuna is constant in these years (Fig. 13, Annex III). 

The fleet is distributed in 54 ports along the coast, while 28 of them have less than 15 operative vessels.  As concerns the number of vessels, the main harbours in the GSA06 are San Carlos de la Rápita, Santa Pola, Vilanova I la Gertrú, San Pedro del Pinatar, Ametlla de Mar and Blanes (Tab. 4, Annex III). 



MAIN FISHERIES

Following the DCF criteria (EU, 2010), landings, effort and economic value of landings could be the criteria to select the main metier in an area. Applying this criteria, the main metier in the GSA06 will be bottom otter trawl targeting demersal species, bottom otter trawl targeting deep water species, purse seine targeting small pelagics, set longline targeting demersal species, trammel net targeting demersal species and gillnet targeting demersal species (Spanish National programme 2011-2013). 



Bottom otter trawl targeting demersal species

Merluccius merluccius (HKE), Mullus barbatus (MUT), Mullus surmuletus (MUR), Parapenaeus longirostris (DPS), Nephrops norvegicus (NEP) and Octopus vulgaris (OCC) are the most commercially valuable species in the area and are an important component of a species assemblage that is the target of the bottom trawling fleets operating near shore (Fig. 14, Annex III).

Small vessels (12–16m length) operate mainly on the shallow shelf targeting on red mullets, octopus, cuttlefish and sea breams. Medium and large vessels usually operates on deep continental shelf targeting on hake and crustaceans, but some of these units can also operate on the shallow shelf depending on weather conditions or market prices. The total trawl fleet in the GSA 06 has declined from 810 boats in 1998 to 448 boats in 2014; around 30% of these boats regularly operate in sallow shelf. 



Bottom otter trawl targeting deep water species

The red shrimp (Aristeus antennatus (ARA)) is the most important resource of slope bottom trawling in the GSA 06 (Northern Spain) and it is targeted by the largest vessels of the deep water trawl fleet segment. The trawlers catch red shrimp on the slope on muddy bottoms from 400 to 800 m. A total of 241 vessels (average 2011-2013) had fishing activities directed towards this species in the GSA 06 fishing grounds. The pattern of this fishery can be considered monospecific, where the discard is practically zero for this species. The bycatch is composed by Lophius spp (L. budegassa (ANK) and L. piscatorius (MON)) and Merluccius merluccius (HKE) (Fig. 15, Annex III).



Purse seine targeting small pelagics

E. encrasicolus (ANE) is the main target species of the purse seine fleet in Northern Spain, due to its high economic value. Catches in the period 1990-2012 has been highly variable (mean average value of 11500 tons), with a minimum of 2800 tons in 2007. Higher catches occurred in the period 1990-94, between 17000 and 22000 tons.  The higheest landings are usually correlated with the period with higher  recruitment. 

Sardine (PIL), even if with a lower price than anchovy, was an important support for this fishery until 2009 as it was the most fished species. In the period 1990-2012 sardine landings showed a decreasing trend, from 53000 t in 1994 to 9000 t in 2012. The whole period yearly average is 30000 tons. 

The fishery is active throughout all the year, but the activity is higher in summer. In December and January there is the seasonal closure of the fishery. The main fishing grounds for anchovy are located in the Ebro Delta and the Rosas Bay, those for sardine are distributed throughout all the area.

Several species with a lower economical value are also caught, however they represent a low percentage of landings: the most abundant ones are Trachurus trachurus (HOM), Trachurus mediterraneus (HMM), Scomber spp. (MAZ) and Sardinella aurita (Fig, 16, Annex III).

The percentage of total discard (all species) in the purse seine fleet in GSA 6 ranges from 1% to 5%, depending of the year (pilot study 2003 and 2004 respectively). Discards are mainly composed of species with low or without economic value, like B. boops and S. aurita.



Set longline targeting demersal species

European hake (HKE) is a target demersal species of the Mediterranean fishing fleets. It is largely exploited in GSA 06, mainly by trawlers on the shelf and slope (91% landings), but also by small-scale fisheries using long lines (6%) and gillnets and trammel nets (3%) (averages estimated between 2009 and 2013). The bycatch is composed for Sparus aurata (SBG), Pagellus bogaraveo (SBR) and Diplodus spp. (SRG) (Fig. 17, Annex III).



Trammel net targeting demersal species 

In the GSA6 are used some types of trammel nets, according to the target species: “salmonetero” or “tir”, “sepiera”, “lenguadera” and “langostera”.

The trammel net “salmonetero” is the most commonly used by the artisanal fleet. It works around all the year, at 15-30 m depth on seagrass or sand. Target species is Mullus surmuletus (MUR), and the bycatch consists by a variety of scorpenids, sparids, Octopus vulgaris and Sepia officinalis.

The trammel net “sepiera” works from December to June on sand at 18-20 m depth. Target species is Sepia officinalis (CTC), and the bycatch is mainly composed by Octopus vulgaris.

The trammel net “lenguadera” works from December to March on sand just 30 m depth. Target species is Solea solea (SOL), but it also catch Sepia officinalis, Octopus vulgaris, sparids and labrids (Fig. 18, Annex III). 



Gillnet targeting demersal species

Set gillnets are employed on all type of bottoms all year around. Hake is the main target species, joint with sparids and scorpaenids. Target species: Merluccius merluccius, Sparus aurata (SBG), Diplodus spp. (SRG), Pagellus erythrinus (PAC), Dicentrarchus labrax (BSS), Pagellus acarne (SBA) (Fig. 19, Annex III).

 





GSA07 (Gulf of Lions). SPAIN



THE FLEET

According to the more recent data of the Spanish Ministry Fleet register, the total fleet in the GSA07 accounts for a total of 32 vessels. The fleet is composed mainly by trawlers between 24 and 40 m of Overall length (Tab. 5, Annex III). The number of vessels in this area has been continuously decreasing in the last decade, from 62 vessels in 2004 to 32 in 2015. The biggest reduction has taken place in the artisanal fleet, which has lost more than 50% of units (Fig. 20, Annex III).



MAIN FISHERIES

Following the DCF criteria (EU, 2010), landings, effort and economic value of landings could be the criteria to select the main metier in an area. Applying these criteria, the main metier in the GSA07 will be bottom otter trawl targeting demersal species, bottom otter trawl targeting deep water species and set longline targeting demersal species (Spanish National programme 2011-2013). 



Bottom otter trawl targeting demersal species

The trawl fishery operates mostly in the shelf and upper slope, targeting fish species such as red mullet and hake, and also species like Eledone cirrhosa, Lophius spp and Nephrops norvegicus (Fig. 21, Annex III).



Bottom otter trawl targeting deep water species

In last years, the importance of slope fishing grounds have increased, with a part of the fleet nowadays targeting crustaceans such as Norway lobster and red shrimp. Aristeus antennatus is the only target species of this metier. The bycatch is composed by Lophius spp, Merluccius merluccius and Nephrops norvegicus (Fig. 22, Annex III).



Set longline targeting demersal species

In GSA07 the target species of Spanish fleet of longliners is hake. Some sparids like Pagellus bogaraveo (SBR) or Pagellus acarne (SBA) are caught as bycatch (Fig. 23, Annex III).









GSA07 (Gulf of Lions). FRANCE.



The French fleet operating in the Gulf of Lions includes bottom and pelagic trawls, purse seines, gill nets and longlines (Table 6, Annex III). The French boats exploiting the marine resources of the Gulf of Lions are mainly based in the French ports of Sète and Le Grau du Roi, which group more than 60 % of the boats.

French trawlers are the main component of the fleet exploiting the Gulf of Lions. This fleet can be divided into two main components, one (around 50 boats) directed to the catch of small pelagic species (mainly anchovy Engraulis encrasicolus and sardine Sardina pilchardus), the other characterised by the exploitation of a great diversity of demersal species. This fleet operates in bottoms shallower than 200 m depth.

The part of the French fleet devoted to small-scale fisheries is defined by default as all fishing vessels except licensed trawlers and tuna and sardine vessels licensed to catch pelagic fish. Vessels that can catch pelagic fish with lampara nets are also excluded when they use those nets but are included when they pursue a different métier. They are split over 45 sites along the coastline of the Languedoc-Roussillon region. The fleet is very diversified and composed from boats of 3-4 m until units from 10 to 16 m. There are almost 50 different "métiers", among which most are very specific in certain sectors. The gillnets and the trammel nets are the most used gears, along with trolling lines, longlines and many other gears. About 60 % of the activities of the small scale boats are operating in the shallow waters of the coastal zone, between 0 and 20 m depth. Some of the biggest boats also fish at depths of more than 100 m and even in the canyons of the continental slope, in particular the gillnetters targeting hake.

The major part of landings are done by trawlers; during the last decade they were composed of around 1/3 of demersal species and around 2/3 of small pelagic species, mainly sardine and anchovy. According to FAO FISHSTAT, the production ranged in the last thirty years between 30000 and 40000 tons per year.

Demersal species: the trawl fishery exploits a highly diversified demersal species assemblage: European hake (Merluccius merluccius) red mullet (Mullus barbatus), striped red mullet (Mullus surmuletus), angler (Lophius piscatorius), black-bellied angler (Lophius budegassa), Conger eel (Conger conger), poor-cod (Trisopterus minutus capelanus), fourspotted megrim (Lepidorhombus boscii), soles (Solea spp.), horned octopus (Eledone cirrhosa), squids (Illex coindetii), gilthead seabream (Sparus aurata), European seabass (Dicentrarchus labrax), seabreams (Pagellus spp.), blue whiting (Micromesistius poutassou), and the tub gurnard (Chelidonichtys lucerna) are among the most important species caught.

The main small pelagic species, sardine and anchovy, were caught in the past with purse seines, which were progressively replaced by trawl nets with high vertical opening. Landings clearly decreased in the last years. 





Information regarding by-catch

 

As concerns Mediterranean Spanish fisheries, discards from trawling represent between 18 to 30% total catch, near 13000 tonnes (Carbonell, 1997; Carbonell et al., 1998; Bellido et al., 2014). Recent data on discard collected in the context of DCF activities (Tab. 8, Annex III) confirm this picture. 

Discards of bottom trawling is mainly due to species without commercial interest, mainly invertebrates. The presence of sensitive and endangered species is scarce or negligible.

Discards from purse seines can be considered low, not exceeding 9% of total catch, around 4500 tonnes per year (Bellido et al., 2014; Sartor, 2014). Trammel nets shows a discard rate of around 10% total catch, around 250 tonnes per year (Bellido et al., 2014). 

Bottom trawlers has a scarce impact on marine turtles, due to the very low values of accidental catches, similarly than other fleets, like bottom longliners or other type of nets (Aguilar et al., 1995; Camiñas, 1997; Carreras et al., 2004). The analysis of data obtained both from observers on board (2000-2010, 3496 hauls), scientific surveys (1994-2011, 3243 hauls) and pilot projects (1477 hauls) using bottom trawl gears, from the shallow shelf to the middle slope, showed no catches of marine turtles (Guijarro et al., 2012). 

The change in mesh size or mesh geometry (from 40 mm diamond mesh in the codend to 50 mm diamond mesh or 40 mm square mesh) is one of the mitigation measures applied to reduce by-catch and discards, whose effect has been analysed in Spanish waters (García-Rodríguez and Fernández, 2005; Bahamon et al., 2006; Baro and Muñoz de los Reyes, 2006; Guijarro and Massutí, 2006; Ordines et al., 2006). In general, these studies showed that a change in the mesh codend in trawlers from diamond shape to square shape could increase the length at first catch for most of the species, decrease the bycatch of juveniles for some species and could reduce the discarded yields.

Temporal closures are regularly implemented in some Spanish regions in certain periods of the year (recruitment or spawning periods) under local management plans. In the case of the by-catch of seabirds, it has been recommended to limit the surface longline fishing activity to working days in order to reduce substantially their by-catches (García-Barcelona et al., 2010).





Interactions with ecosystems (Information obtained from STECF (2006)).



Sensitive habitats for demersal species

Maërl grounds have a high diversity and also support a high macro-benthic secondary production, which may be important for species of commercial interest. Maërl beds in the western Mediterranean have been associated with areas of moderate currents and restricted to depths shallower than 60 m. They have a high diversity and also support a high macro-benthic secondary production, which may be important for species of commercial interest.

Crinoid beds of Leptometra phalangium are found in the deep continental shelf and shelf-break in the western Mediterranean. L. phalangium is a suspension-feeder organism that thrives in shelf-break high hydrodynamic areas with a high input of organic matter and plankton. Individuals are however fragile and suffer a strong impact due to demersal trawling. In appropriate areas, high densities of L. phalangium develop, forming communities known as crinoids beds, where they provide shelter to small benthic and macroplanctonic organisms.

The coral Isidella elongata characterizes a facies of bathyal compact mud substrates between 500 and 1200 m depth. Deep-water corals form three-dimensional structures on the sea-bottom, either by forming reef structures (such as the scleractinian Lophelia pertusa in the North Atlantic) or as “coral meadows”, where individual corals raise from the bottom forming tree-like or candelabra-like structures (may species of gorgoniacean corals, including I. elongata). Trawling over depths of the Isidella facies causes direct impacts on the slope assemblages, by removing the habitat-forming corals, decreasing species diversity of this habitat and increasing the diversity of benthophagous species.

In GSA 1 (Northern Alboran Sea), Leptometra bottoms occurs, but not in large densities. Seamounts are also susceptible to exploitation. GSA 2 can be considered as an emerged seamount. In this area, an important bottom trawl fishery targeting red shrimp (Aristeus antennatus) is developed. In GSA5, Maërl beds are mainly distributed, up to 90 m, on the detritic sandy and gravel bottoms of the channel between Mallorca and Menorca and neighbouring areas that are affected by strong northerly winds and offshore currents. They are mainly characterised by red hard algae Corallinacea, but also the brown algae Laminaria rodriguezszi, echinoderms and ascidians are also found on these bottoms. Other soft red algae bottoms are widespread distributed up to 80 m depth. They are mainly characterised by the red algae Peysonellia squamaria, Phyllophora nervosa and Osmundaria volubilis (there are also Corallinacea, but with lower biomass indices), the green algae Codium bursa, echinoderms (mainly Spatangus purpureus), ascidians and sponges. These beds present high biomass indices, mainly due to non commercial species (up to 70% of the total biomass captured with bottom trawl, mainly echinoderms and algae) and high species richness. Some trawl fishing grounds are located on these beds, and some fishes and cephalopods, which predominate both in trawling shelf landings and demersal resources assemblage on the shelf, are associated to main macro-epibenthic species characteristic of these beds: Serranus cabrilla, Scorpaena scrofa, Scyliorhinus canicula, Pagellus erythrinus, Scorpaena notata, Spicara smaris, Octopus vulgaris and Loligo vulgaris. Leptometra beds are mainly distributed on muddy-sand detritic bottoms of S and NE Mallorca and around Menorca, between 90 and 250 m depth. Conversely   with other shelf bottoms, these crinoids beds are characterised by higher biomass of invertebrates (mainly Echinus spp. and Stichopus regalis, but also L. phalangium). These grounds are important for the trawl fishery, because most fishes and cephalopods, which predominate both in the demersal resources assemblages on the deep shelf and the trawling shelf landings, seem to be related to these beds: Trisopterus minutus capelanus, Merluccius merluccius, Lepidorhombus boscii, Scyliorhinus canicula, Zeus faber and Raja clavata show their higher abundance in areas of high densities of L. phalangium. 

Concerning Isidella bottoms, species diversity of invertebrates and decapods crustaceans is higher in areas where live Isidella is found. Some commercial fishes and decapods crustaceans (Merluccius merluccius, Micromesistius poutassou, Parapenaeus longirostris and Aristaeomorpha foliacea) are more abundant in areas with live corals over this depth range. Conversely, the main commercial species on this facies, the red shrimp Aristeus antennatus, is more abundant in areas with dead corals. Areas of high density of Isidella have been reported on the continental slope off N and S Eivissa Island.

In GSA 6 (Northern Spain), the highest degree of occurrence of Leptometra beds has been found along the shelf edge of the Ebro Delta – Castellón region. In this area, the permanent southwesterly-flowing Liguro-Provençal current is known to indent the continental shelf when it runs into the wide Ebro delta continental shelf and the shelf break is known to take place at depths of around 150 m. The information presented showed significantly larger densities of the commercial species Lepidorhombus boscii and Helicolenus dactylopterus in addition to several non-commercial, but ecologically important, species, such as the fish Argentina sphyraena, Arnoglossus ruepelli, Callyonimus maculatus or Capros aper, the crab Macropipus tuberculatus or the octopus Pteroctopus tetracirrhus. Information on differential size distribution showed the importance of this habitat for young of the year Merluccius merluccius or Eledone cirrhosa.

Concerning Isidella bottoms, species diversity of invertebrates and decapod crustaceans is higher in areas where live Isidella is found. Some commercial fishes and decapod crustaceans (Merluccius merluccius, Micromesistius poutassou, Nephrops norvegicus and Parapenaeus longirostris) are more abundant in areas with live corals over this depth range. Conversely, the main commercial species on this facies, the red shrimp Aristeus antennatus, is more abundant in areas with dead corals. Areas of high density of Isidella have been reported on the continental slope off the Ebro delta.

Submarine canyons are an important geomorphological feature of the northern part of GSA 6. Canyons have been shown to be highly productive habitats with high species diversity and endemism, providing feeding and recruitment grounds for several commercial species.



Essential Fish Habitats for demersal species

The most important areas of Merluccius merluccius juveniles are located around Ebro delta (GSA 6), with variable dispersion northward and southward. This river mouth is a suitable habitat for juveniles, with great food availability. Other important areas are Alicante gulf (GSA 6) and Almería Bay (GSA 1).

Some of the described sensitive habitats on the trawling bottoms could act as Essential Fish Habitats for some important resources: (i) large specimens of Serranus cabrilla are associated to maërl bottoms (mainly on the channel between Mallorca and Menorca): (ii) small specimens of Scorpaena scrofa seems to be related to maërl beds; (iii) main concentrations of juveniles Merluccius merluccius are found S and NE Mallorca, where Leptometra beds are mainly distributed; (iv) large specimens of Zeus faber and Raja clavata seems to be related to Leptometra beds.



Essential fish habitats for small pelagic species

The adults of anchovy and sardine are in general distributed over the shelf of the W Mediterranean, where the main effort of the fishery is exerted. However, the main bulk of the stocks of both species are distributed along the Catalonian shelf, possibly due to the fact that the extension of the shelf is much wider than the Alborán Sea shelf, especially off the Ebro river coastal region and its southern boundaries.

Although the eggs and larvae of sardine and anchovy may be found widespread over the Catalonian shelf, their highest concentrations are found off the Ebro river outflow and its shelf break.

In contrast, the northern Alborán Sea coasts have a much narrower shelf, which conditions the distribution pattern. Most of the adult fraction of the stocks of both species is exploited in the mid-shelf, around depths of 80-100 m, mainly concentrated over areas where higher concentrations are found, such as the Bay of Málaga, especially the Alborán Sea anchovy, which suffered a drastic decline during the mid-eighties. In spite of the fact that fishing effort applied by the purse seine fishery has decreased during the last two decades, the anchovy resource has not recovered to the biomass levels prior to its decline. Actually, the main bulk of the anchovy resource from the northern coasts of the Alborán Sea is concentrated in the Bay of Málaga, whose port lands on average as much as 85% of the total catch from the South Mediterranean region. The most important period for larvae and juveniles along the Spanish Mediterranean coast is September to November for anchovy, while for sardines there is a peak between March to May but it could be a much wider period due to its protracted spawning period.
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Ligurian Sea, northern and central Tyrrhenian Sea (GSA 9) and Sardinia (GSA 11)



Information on fisheries and stocks 



GSA9

According to recent estimates (EU fleet Register 2013), the fishing fleet in GSA 9 consists of 1,750 boats, approximately 13% of the total number of Italian fishing vessels. In 2013, the annual landings in GSA 9 for all fishing gears amounted to around 17,500 tonnes, slightly less than 10% of the national totals.

In recent years, following the guidelines for the protection of living resources, the process of reduction of the fishing capacity has continued in GSA 9. Between 1996 and 2009, the fishing fleet in GSA 9 decreased by about 35%, with the loss of over 600 boats, whereas total tonnage and engine  power have decreased by 30% and 25%, respectively. 

The fishing fleet operating in GSA 9 is characterised by a high proportion of small-scale artisanal vessels, which accounts for about three quarters of the boats. Nevertheless, fishing vessels equipped with trawl nets provide the highest landings and turnover sales levels. 

In 2013, the trawl fleet in GSA 9 consisted in 332 boats, with an overall tonnage of approximately 11,500 GT, which represents 70% of the fishing capacity employed in the area.

The landings due to trawlers were about 7,500 tonnes, approximately 42% of the total landings in GSA 9. The highest contribution is due to the trawlers involved in the demersal species fishery (OTB_DES), which are followed by those involved in the mixed demersal species fishery (OTB_MDD) and by those involved in the deep water species fishery (OTB_DWS).  

The production of trawlers features a high proportion of fish (58%), followed by molluscs (27%) and crustaceans (15%). The most abundant species in the landings by trawlers are European hake, red mullet and horned octopus; Norway lobster, deep-water rose shrimp, giant red and blue and red shrimps also play an important role.

The fishing effort exerted by trawlers is not uniformly distributed throughout GSA 9. In Western Liguria, there is little fishing activity on the shelf, due to its limited extension, and many vessels, particularly those from Sanremo, concentrate their activity on bathyal bottoms, targeting blue and red shrimp (Aristeus antennatus). In Eastern Liguria, the trawlers also target species on the continental shelf, such as horned octopus and red mullet. Along the northern coasts of Tuscany, the shelf is wide and characterised by soft bottoms suitable to trawling. These conditions have led to the development of the trawling fleet of Viareggio. South of the Elba Island (Southern Tuscany), the shelf is slightly narrower and the fishing activity is concentrated on the continental slope; important trawl fleets operate in this area (Porto Santo Stefano, Porto Ercole and Castiglione della Pescaia), targeting European hake, red mullet, horned  octopus, deep-water rose shrimp, Norway lobster and giant red shrimp. 

In Lazio, the fishing effort by trawlers is uniformly distributed both on the continental shelf and the slope. Smaller vessels normally operate on the shelf, targeting European hake red mullet, mantis shrimp, common and horned octopus, while larger vessels operate mainly on the slope, targeting European hake, deep-water rose shrimp, red shrimps and Norway lobster. The trawling fleet in Lazio is mostly present in the ports of Civitavecchia, Fiumicino, Anzio, Terracina and Gaeta-Formia.

Almost all the trawlers in GSA 9 usually carry out 1-day fishing trips, with the exception of certain fleets, such as that of Porto Santo Stefano, where it is common to make trips of two and, occasionally, three days, particularly in summer.

The small scale fleet of GSA 9 comprises about 1,300 boats with a total tonnage of 2,650 GT. The vessels have a typical overall length of less than 12 metres, employing passive gears. Most of the vessels use primarily different typologies of trammel and gill nets, secondarily long lines and traps. Some vessels, north to the Elba Island, have the licence to fish the transparent goby, Aphia minuta, with boat seine. Most of the small scale vessels operate in the coastal zone, near the home-port.

In GSA 9, particularly in Liguria and Tuscany, there are currently 50 boats (in 2013) (approximately 2,000 GT) targeting small pelagics (anchovies and sardines) with purse seine; these vessels are mostly localised in Liguria and Tuscany ports. The small pelagic fisheries, although represented by a reduced number of vessels, contributes for about 35% of the total landing of GSA9.

In addition to these fisheries, there are some vessels using hydraulic dredges in the maritime departments of Rome, Gaeta and Civitavecchia (20 vessels in total) exploiting clams and other bivalve molluscs.



GSA 11

The fishing sector in Sardinia is characterised by marked seasonality and polyvalence. Small scale fishery is the most relevant sector, in terms of both number of vessels and number of employees. 

Nonetheless, trawling has an important role in the fishing sector in Sardinia; it represents the highest percentage of gross tonnage and provides an important fraction of the landings of Sardinia; in 2009, the production due to trawling was almost 3,000 tons, accounting for about 40% of the total landings in the area. The species composition of the trawl landings is characterized by fish (61%), followed by molluscs (28%) and by crustaceans (11%).

The trawl fleet operating in Sardinia is composed by 137 vessels for a total of around 7,000 GT. The annual mean activity of the trawl vessels was estimated in 147 days, compared to the national average value of 159. The trawlers working in Sardinia are bigger in size respect to the national average: this is a consequence of the need to work on fishing grounds located far from the home port. The larger vessels are used to fish in the southern part of Sardinia to exploit giant red and blue and red shrimps. However, in Sardinia, there are also several small sized trawlers (GT<15, about 1/3 of the trawlers) which work near the coast. From the geographical point of view, most of the trawl fleet is moored in Cagliari; the remaining vessels are located in Olbia e Porto Torres.

The other fishing vessels use passive gears. Small scale fishery is widespread along all the Sardinia Island; this sector involves 1,823 employees and has an important role in the economy due to fishing for the presence in the landings of species with high economic value.  A marked seasonality is present in the use of different gears following the variation of the abundance and availability of the target species. The most employed gears are trammel nets, longlines and traps.  This fleet  is concentrated in the maritime Departments of Cagliari and Oristano; the annual fishing activity is rather constant in the various years, with a value of about 130 fishing days per vessel. In The production was, in 2009, of about 5,000 tons, mostly constituted by fish (73%), molluscs (22%) and crustaceans (5%). At species level, striped red mullet and common octopus are the most abundant species.



More information on fisheries and stocks of the GSAs 9 and 11 is reported in Tabs. 9 and 10 of the Annex III. 





Information regarding by-catch 



Rather detailed information on discards and by catch is available for GSA9. Discards are regularly monitored since 2009 in the framework of DCF activities, and in the previous years several studies on discards were carried out in the northern Tyrrhenian Sea, off Tuscany coasts. Data on discards from DCF for several fisheries operating in GSAs 9 are presented in Annex III (Tab. 11) along with information concerning technical measures and fishing closures. 

According to the most recent DCF data, bottom trawling is clearly the fishing system producing more discard, which account for 20-40% of the total biomass caught. Otter bottom trawl for demersal species is the fishery producing more discards, while otter bottom trawling for deep water species is that producing less percentage of total discards. Discards are mainly made by non commercial species (principally invertebrates). Discard of commercial species is less important and is due mainly to specimens below the Minimum Conservation Reference Size (MCRS) or to species without market value.

The European hake, M. merluccius, is one of the target species with higher discard percentage, about 20% of the total catch in the otter bottom trawling for demersal species fishery.

The presence of sensitive and endangered/protected species in the bottom trawl catch is scarce: this fraction is mainly made by Elasmobranchs, especially by juveniles of blackmouth catshark (Galeus melastomus), smallspotted catshark (Scyliorhinus canicula) and rays (Raja clavata and R. asterias); these species are classified as near threatened or least concern by the IUCN red list. The presence of endangered and protected species in the by catch is negligible or absent.

The discard of purse seine is very scarce, in general lower than 5% of the total catch (Sartor, 2014); as well as the by catch of endangered species.

The discard percentage of set nets range from 10 to 20% of the total biomass caught, it is made mainly by species without commercial interest or by specimens of commercial species damaged or below the MCRS.

The by catch of sensitive and endangered species is generally scarce and limited to the presence of Elasmobranchs, mainly specimens of Raja spp. 

All these information is in agreement with previous studies on discards performed off the coasts of Tuscany (Carbonell, 1997; Carbonell et al., 1998, Sartor et al., 1999; Sbrana et al., 1999).

 



Interactions with ecosystems



In both GSAs, habitats with the characterisitcs of Sensitive Habitats (SH) and Essential Fish Habitats (EFH) are widespread, both on the continental shelf and slope. Several habitats can be identified as sensitive habitats: Posidonia oceanica meadows, coastal lagoons, Coralligenous biocenosis, Leptometra phalangium beds, submarine canyons, and Deep-sea coral mounds.

For example, in GSA9, the dominant mega-benthic species on the shelf break is generally the crinoid L. phalangium. The impact of towed gears is particularly heavy on L. phalangium beds: several studies have shown a relationship between the distribution of macro-epibenthic species and of demersal fish assemblages in the Mediterranean, indicating that negative effects of fishing on benthic communities may be mirrored in the distribution and abundance of fish species. In fact, the co-occurrence of high densities of L. phalangium and benthopelagic fish, mainly as juveniles and spawners, strongly indicates the L. phalangium beds as highly productive areas around the shelf break. As a matter of fact, in GSA9 there are, probably, the most important, in terms of density and geographical extension, nursery areas of the European hake for the Mediterranean. 

In GSAs 9 and 11 there are also areas characterized by a winding, narrow continental shelf, furrowed by deep canals and numerous submarine canyons. These environments represent hotspots of Mediterranean biodiversity, and can represent an EFH for many commercial species. These habitats are characterized by the presence of living colonies of the scleractinians Lophelia pertusa and Madrepora oculata, and many bentho-pelagic species, amongst which we find several commercial species, such as deep-sea red shrimps (Aristeus antennatus and Aristaeomorpha foliacea). These areas also act as a recruitment and shelter zone for adults and mature specimens of deep-sea benthopelagic species, as blackbelly rosefish, Helicolenus dactylopterus, blackspot seabream, Pagellus bogaraveo, and many species of elasmobranchs (Galeus melastomus, Etmopterus spinax, Dalatias licha). 

Therefore, the protection of L. phalangium beds and submarine canyons could have important consequences for fisheries management, helping to reduce fishing mortality rates in crucial stages of fish such as juveniles or spawners, which tend to concentrate in restricted areas.  

In the two GSAs also the pelagic habitat shows high biodiversity. Important cetacean concentrations are coupled with a conspicuous variety of other pelagic species, such as tunas, swordfish, sunfish, sharks, giant devil rays, in a productive ecosystem with a large krill and other zooplankton biomass. 

In 1999, France, Italy and the Principality of Monaco signed an agreement to create the Pelagos Sanctuary for Mediterranean Marine Mammals, the first of its kind. It is a Marine Protected Area aimed at the protection of marine mammals. It covers approximately 84,000 km², comprising the waters between Toulon (France), Capo Falcone and Capo Ferro (Sardinia) and the mouth of Fosso Chiarone (Tuscany).
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Central-southern Tyrrhenian Sea, south Adriatic Sea (western side), Ionian Sea, Aegean Sea.



Information of fisheries and stocks 



Central-southern Tyrrhenian Sea - GSA 10

According to the data reported in the fleet register, the fleet operating in south and central Tyrrhenian seas is composed of around 2,490 boats. It contributes to approximately 10% of national production.

The relatively narrow continental shelf has clearly favoured artisanal fishing systems (trammel nets, gillnets, combined nets, long lines, hand lines, pots, harpoons and “menaide” nets), which are used by about 60% of the boats, while 9% use trawl nets.

If large pelagics are excluded, anchovy is the most abundant species, accounting for around 20% of production. It is followed by sardine (5%), European hake (around 8%), deep water rose shrimp (3) and giant red shrimp (3%). These, together with red mullet and octopus, are the most highly valued species in economic terms.

The main fishing ports in GSA 10 are:  Portici, Torre del Greco, Salerno, Acciaroli, Cetraro, Vibo Valentia Marina, Tropea and Palmi along the continental shore and Milazzo, Porticello and Castellammare del Golfo on the north Sicily shore.

The fishing effort exerted by trawlers fluctuates between 54 and 68% of the total effort in the last seven years, followed by activities that can be classified as artisanal fisheries (22-12%) and by small and large pelagic fisheries (on average 11% and 7% respectively). Fishing habits vary among marine communities, although in most cases fishing trips have a duration of one day.

In Italy management regulations are based on technical measures, as closed number of fishing licenses and area limitation (distance from the coast and depth). In order to limit the over-capacity of fishing fleet, the Italian fishing licenses have been fixed since the late eighties and the fishing capacity has been gradually reduced. Other measures on which the management regulations are based regards technical measures (mesh size), minimum landing sizes (EC 1967/06) and seasonal fishing ban, that in southern Adriatic has been mandatory since the late eighties. Regarding long-lines the management regulations are based on technical measures related to the number of hooks and the minimum landing sizes (EC 1967/06), besides the regulated number of fishing licences. Regarding small scale fishery management regulations are based on technical measures related to the height and length of the gears as well as the mesh size opening, minimum landing sizes and number of fishing licenses for the fleet. 

After 2000, in agreement with the European Common Policy of Fisheries, a gradual decreasing of the fleet capacity was implemented. 

Along northern Sicily coasts two main Gulfs (Patti and Castellammare) have been closed to the trawl fishery up 200 m depth, since 1990. In the GSA 10 the fishing ban has not been mandatory along the time, and from one year to the other it was adopted on a voluntary basis by fishers, whilst in the last three years it was mandatory. In 2008 a management plan was adopted, that foresaw the reduction of fleet capacity associated with a reduction of the time at sea.

Two biological conservation zone (ZTB) were permanently established in 2009 (Decree of Ministry of Agriculture, Food and Forestry Policy of 22.01.2009; GU n. 37 of 14.02.2009). One is located along the mainland, in front of Sorrento peninsula in the vicinity of the MPA of Punta Campanella (Napoli Gulf, 60 km2, within 200 m depth) and a second one is along the coasts of Amantea (Calabrian coasts, 75 km2 up to 250 m depth). In these areas trawling is forbidden and other fishing activities are allowed under permission. Since June 2010 the rules implemented in the EU regulation (EC 1967/06) regarding the cod-end mesh size and the operative distance of fishing from the coasts are enforced.



South Adriatic Sea - GSA 18

The Southern Adriatic Sea provides a substantial contribution to the Italian fishery production, with a share of about 11%.

The Italian demersal fleet operating in GSA 18 was composed in 2012 of 414 demersal trawlers and 505 vessels using polyvalent passive gears only. These are represented mainly by trammel net and gill net used for targeting red mullets and sparids and traps (pots and fyke nets) used for targeting cuttlefish. There is also a specialized fishery using bottom longlines to target European hake. In term of tonnage and engine power, demersal trawlers represent more than 75% of the total, followed by vessels using polyvalent passive gears. In terms of fishing effort measured as days at sea the fleet segments trawler VL1218 and small scale fishery VL0612 have the higher share (32%), followed by small scale fishery VL0006 (20%). In terms of Kw*days the DTS fleet segments have the higher share accounting about 87% among the selected fleet segments (SEDAF project; Lembo et al., 2014; MAREA Framework, MARE/2009/05_Lot 1). 

The area potentially exploited by trawlers is around 15,000-17,000 km2. The size of the trawlable area increases along a latitudinal gradient from the south towards the north of the basin. The slope is difficult to trawl due to the presence of “dirty” seabed and war remnants.

Fishing habits change from one fishing community to another and depend to a large extent on fleet capacity. For example, the largest fleet is concentrated in Molfetta and makes trips of 1, 2 to 3 days, whereas the largest number of trawling vessels is located in Manfredonia, where one-day trips are made (Lembo and Donnaloia, 2007).

In GSA 18 the Italian demersal fleet is targeting mainly hake, red mullet, cuttlefish, mantis shrimp, Norway lobster. The fleet belonging to the western side of GSA18 and targeting small pelagics was mainly represented by the fleet segment pelagic trawler VL2440, by far the most important in terms of both weight and landings. The share of this fleet segment was close to 80%. Anchovy is the most important species with a share of both landing and landing value of about 85% of small pelagics. Purse seiners and pelagic trawlers administratively based in GSA18 mainly operate in GSA17.

In 2008 a management plan was adopted in GSA18, that foresaw the reduction of fleet capacity associated with a reduction of the time at sea. 

Management regulations based on technical measures are the same as reported for GSA10. 

Two biological conservation zones (ZTB) were permanently established in 2009 (Decree of Ministry of Agriculture, Food and Forestry Policy of 22.01.2009; GU n. 37 of 14.02.2009) offshore Bari (180 km2, between about 100 and 180 m depth) along the mainland and in the vicinity of Tremiti Islands (115 km2 along the bathymetry of 100 m) on the northern border of the GSA, where a marine protected area (MPA) had been established in 1989. In the vicinity of Tremiti Islands only the professional small scale fishery using fixed nets and long-lines is allowed, from January 1st to June 30th, while in the area offshore Bari the trawling fishery is allowed from November 1st to March 31 and the small scale fishery all year round. Recreational fishery using no more than 5 hooks is allowed in both the areas. Since June 2010 the rules implemented in the EU regulation (EC 1967/06) regarding the cod-end mesh size and the operative distance of fishing from the coasts are enforced. 



North-western Ionian Sea - GSA 19

According to the data reported in the fleet register, the fleet operating in south and central Tyrrhenian seas is composed of around 1049 boats. It contributes to approximately 5% of national production.

The relatively narrow continental shelf has clearly favoured artisanal fishing systems (trammel nets, gillnets, long lines, hand lines, pots, harpoons and “menaide” nets), which are used by about 60% of the boats, while 17% use trawl nets.

If large pelagics are excluded, European hake is the most abundant species, accounting for around 9% of production. It is followed by deep water rose shrimp (~5), giant red shrimp and blue and red shrimp (~4%). These, together with red mullet, octopus and cuttlefish, are the most highly valued species in economic terms.

In the North-Western Ionian Sea fishing occurs from coastal waters to about 800 m. Gallipoli, Taranto, Crotone and Catania represent the most important fisheries although with a different distribution of the fishing effort.

The fishing effort (kw*days) exerted by trawlers fluctuates around 35% of the total effort in the last years, followed by activities that can be classified as artisanal fisheries (61%) and by purse seine (about 5%). Trawling is carried out during daily trips, from Monday to Friday, at different depths, generally from 200 to about 800 m.

Management regulations based on technical measures are the same as reported for GSA10.In 2008 a management plan was adopted, that foresaw the reduction of fleet capacity associated with a reduction of the time at sea. 



Eastern Ionian Sea - GSA 20

The Greek bottom trawl fishery has multi-species characteristics and similarly to all Mediterranean demersal trawl fisheries, captures numerous fish species, although few of them such as red mullets, hake and shrimps compose the main bulk of catches (Stergiou et al., 2003). Catches of most species, however, are very low and a small number of species including hake, red mullets, shrimps, horse mackerels and picarel usually account for about 40% of the total catch. 

Bottom trawlers, even if numerically are a small percentage of the Greek fishing fleet (<2%), have a production that corresponds at about 25-30% of the total Greek fishery production in terms of biomass. Bottom trawl fishery operates on sandy and muddy fishing grounds up to 450m. The majority of the fishing grounds, however, is distributed on the continental shelf and the upper slope (up to 250m). 

The fishing effort exerted by trawlers in the Ionian sea is low, being about 12% of the whole fishing effort of trawlers in Greece (measured in GT*fishing days on VMS equipped vessels) as well as the number of trawlers which is about 11% of the total number of vessels. Thus 35 trawlers were estimated to be operating in 2009 in the Ionian Sea with an effort of about 580,681 GT* days (LANDMED Final Report; Sartor et al., 2014).

The contribution of bottom trawlers to the total production in Greece is rather stable in the period 1991-2009, fluctuating between 27-30%. Unfortunately catch statistics were not available beyond 2009.

Regarding small pelagics (LANDMED project; Sartor et al., 2014) about 40 vessels having as main gear the purse seine operate in the Ionian Sea, while 9 polyvalent vessels switch seasonally from purse seine to trawler. The majority of the fishing pressure is exerted in depths lower than 100 m, while in areas deeper than 200 m no fishing takes place.

Fishing effort remained relatively constant from 2003 to 2008, while LPUE increased for sardine in the Ionian Sea. In general, fishing effort maximizes in summer (Kavadas and Maina, 2012).

In the GSA 20, 98.1% of the marketable fraction of the purse seine fishery consists in five species (Sardina pilchardus, Engraulis encrasicolus, Sardinella aurita, Boops boops and Spicara smaris). In this area the occasionally marketable species are only 12, much less than in the Aegean Sea purse seine fishery (Tsagarakis et al., 2012). 

Anchovy landings minimize in autumn while for sardine there is not a constant seasonal pattern (Tsagarakis et al., 2012). The total landings of the purse seine fishery presented maximum values in 1996-1997 and declined afterwards, ranging between 2,000 to 5,000 tons (Anonymous, 2008). 

The demersal and small pelagic fisheries are managed through control effort regimes accompanied by various technical measures. Direct effort is controlled through limitations in the number of fishing licenses, as well as through seasonal and spatial closures. The applied technical measures include minimum catching size (MCS) regulations for several commercial species and control of gear characteristics (mainly codend mesh-size), according to the Community legislation. 

Apart from this, according to pre-existing Greek legislation, the bottom trawl fishery in the national waters is closed from June to September (4 months). This closure which is enforced since the middle 60s aims to the protection of spawners and recruits of several demersal fish that reproduce in late spring-early summer. 

Fishing with purse seine is prohibited in Greece from the 15th of December until the end of February. Thus the fishing season extends from March to the 15th of December.



More information on fisheries and stocks of the GSAs 10, 18, 19 and 20 is reported in the Tabs. 12 and 13 of the Annex III. 







Information regarding by-catch



Information on discards coming from DCF activities, for the last years and for several fisheries operating in GSAs 10, 18, 19 and 20, is presented in the Annex III (Tab. 14), with information concerning also by catch of sensitive/endangered species, technical measures and fishing closures.

The trawl fisheries have the higher level of discarding, while the small scale fisheries and the small pelagic fisheries show lower levels of discards.  

In general, demersal and mixed otter trawl fisheries show higher discard rates compared to deep water trawl fisheries. The percentage of total catch discarded by bottom demersal trawl fisheries are estimated in about 20% (GSA10), 30% (GSA18), 40% (GSA19). Discard ratio of the main target species such as hake, red mullets and pink shrimp fluctuates from 0-11% and is due to the incidental captures of undersized individuals.

Discards of bottom trawling are mostly made by non commercial species (including benthic epifauna), and by small sized individuals of commercial species and by specimens of commercial species below the Minimum Conservation Reference Size (MCRS). Also market demand influences the discarding practices. This is the case of species such as Trachurus sp., which are discarded even at adult size. Besides the undersize specimens of target species and low valued teleosts, elasmobranchs as small sized Galeus melastomus and Scyliorhinus canicula are discarded, while cephalopods are almost never discarded and crustaceans only if undersized (e.g. deep water rose shrimps) or belonging to non commercial benthic or mesopelagic megafauna.   

As concerns by catch, the presence of sensitive and endangered species is in general low. The most frequent and abundant catches refer to small sized specimens (without market value) of some Elasmobranchs, e.g. Galeus melastomus, Scyliorhinus canicula, Raja clavata, Raja asterias; these species are classified as near threatened or last concern in the IUCN red list. 

In the northern side of GSA18 (Gulf of Manfredonia), incidental catches of the  loggerhead turtle, Caretta caretta have been recorded for the bottom trawl demersal fishery. The by catch of this species from bottom trawling is also confirmed by the study of Casale et al. (2012).  

In GSA20,(Eastern Ionian Sea, Greece) DCF was conducted not regularly since 2008; however recent studies indicate that the annual discard ratio of the bottom trawl fishery, in terms of biomass, ranges from 28-35% depending on the area and the season (Machias et al, 2004; Tsagarakis et al, 2008). 

In the southern Ionian Sea (GSA20) information collected from a specific questionnaire to the fishers of Zakynthos Island showed that commercial longline and (to a lesser extent) gillnet fishery gears caused incidental catches of seabirds (mostly of Scopoli’s Shearwater and Mediterranean Shag; Karris et al., 2013). 

Regarding small pelagic fisheries, the discarded catch in all the four GSAs is a small percentage of the total landings both of the purse seine and of the pelagic trawl fishery (Sartor, 2014). The discards are around 2.2%. The main amount of the catch is due to small pelagic species, while the demersal species are insignificant with an annual average of 0.2% of the total discards. The amounts of anchovies and sardines discarded during purse seine fishery operations are insignificant, justifying the fact that the gear is highly selective.

The by catch of sensitive and endangered species of the purse seiners is negligible or absent, while, as regards the pelagic trawling in GSA18, no data is currently available.







Interactions with ecosystems



Central-southern Tyrrhenian Sea - GSA 10

The South and Central Tyrrhenian Sea features one of the most complex structures in the seas around the Italian peninsula, due to its morphological and geophysical characteristics and water mass dynamics.

In the Gulf of Naples the shelf is interrupted at a certain distance offshore, between the islands of Ischia and Capri, by two large canyons: the Magnaghi and the Dohrn. The Strait of Messina separates the continental area of GSA 10 from that of Northern Sicily and marks the physiographic boundary between the South and Central Tyrrhenian and the Ionian Seas.

The southern and central Tyrrhenian Sea features a high bionomic variation (in the sense of Pérès & Picard, 1964) with Posidonia oceanica meadows within a depth of 50 m, particularly in the channel between Ischia and Procida, between Acciaroli and Capo Palinuro, in the Gulf of Castellammare and in the stretch of coast between Termini Imerese and Cefalù. The same bathymetric zone also features Cymodocea nodosa meadows. From depths between 100 and 200 m, communities of shelf-edge detritic bottom (DL) are frequently found, inhabiting a coarse organogenic detritus matrix and featuring the presence of the crinoid Leptometra phalangium, the most abundant macroepibenthic filter-feeding organisms in this community.

The areas with the greatest presence of the Leptometra phalangium community are the offshore seabeds between Punta Licosa and Capo Palinuro, and between Scalea and Capo Bonifati, where intrusions of this community have even been observed at depths over 200 m, and offshore from Santo Stefano di Camastra and Palermo. The facies with L. phalangium is considered a hot spot with high levels of biodiversity and concentration of the juvenile stages of various species (for example, Merluccius merluccius, Parapenaeus longirostris, Trisopterus minutus capelanus, Trachurus trachurus, Spicara flexuosa, Illex coindetii). These areas often overlap with persistent nurseries of such species (MEDISEH project, Giannoulaki et al., 2013).

Lastly, as an indication of the variety of environments and species that characterise the South and Central Tyrrhenian, mention should be made of the cetaceans found in the area of the Campanian Archipelago, in the vicinity of the Cuma canyon, where the presence of seven species has regularly been noted: Stenella coeruleoalba, Tursiops truncatus, Delphinus delphis, Grampus griseus, Globicephala melas, Physeter catodon and Balaenoptera physalus. Some signs of intrusion by species from the eastern basin are given by Lessepsian migrants, such as Fistularia commersonii and Syganus luridus (Spedicato and Lembo, 2011).

Regarding ecosystem indicators implemented in the DCF framework, an exploratory analysis was carried out on the performance and properties of the large fish indicator (LFI). The case study has been based on the central-southern Tyrrhenian sea (GSA10) data collected within MEDITS trawl-survey. Three different aspects were taken into account: indicator thresholds, metric involved, fish community interpretation, relationships with other commonly used indices. From this first analysis the threshold of 30 cm seems more suitable, though the LFI is finally relying upon a very few number of species (about 4), which could rise on the usefulness of such indicator as “ecosystem” indicator (ICES, 2014).



South Adriatic Sea - GSA 18

The southern section of the Adriatic Sea is characterised by the presence of a deep central depression known as the “South Adriatic Pit” (or Bari Pit). The seabed reaches a depth of 1,233 m in this area.

The continental shelf break is at a depth of around 160-200 m and is furrowed by the heads of canyons running perpendicular to the line of the shelf.

The Southern Adriatic basin contributes to the entire Mediterranean water mass circulation with its flow of deep-waters, which are formed in the Southern Adriatic pit by the mixing of highly saline waters from the Levant basin with dense waters from the Northern Adriatic and by local convection from surface cooling (Vilibic and Orlic, 2002).

In the area northwards of the GSA and closest to the coast, communities of fine sand (SFBC) prevail, characterised by the bivalves Chamelea gallina and Acanthocardia tuberculata, while offshore, sediments of organogenic origin (Maërl and pre-coralligenous seabeds) are   by Venus verrucosa and Laevicardium oblungum. In the coastal zone of the central part of the GSA Posidonia oceanica meadows, coralligenous formations (already at 12 m and up to 22 m) are found (Lembo and Spedicato, 2011). The lower limit of the seagrass never exceeds 25 m in depth, while coralligenous is found up to 40-50 m. At bathyal grounds white corals biocenosis is also found.

Regarding ecosystem indicators implemented in the DCF framework, an exploratory analysis was carried out on the performance and properties of the large fish indicator LFI. The case study has been based on the south Adriatic Sea (GSA18) data collected within MEDITS trawl-survey. Three different aspects were taken into account: indicator thresholds, metric involved, fish community interpretation, relationships with other commonly used indices. From this first analysis the threshold of 30 cm seems more suitable, while the number of species encompassed in the indicator is fairly limited with hake in a dominant position in terms of biomass. It seems also that the indicator experiences a cycle lasting 7-8 years. A way forward for further insights was also designed (Spedicato et al., 2014).



North western Ionian Sea - GSA 19

The North-Western Ionian Sea is geo-morphologically divided in two sectors by the Taranto Valley (NW-SE canyon exceeding 2200 m in depth). Along the Calabria and Sicily, the shelf is generally very limited with the shelf break located at a depth varying between 30 and 100 m. Many submarine canyons are located along these coasts playing an important role for vertical displacement for megafauna, some species of which have a high commercial interest (Aristeus antennatus and Aristaeomorpha foliacea). These habitats are unsuitable for trawling and represent a sheltered site for species during sensitive phases of their life cycle. The canyons can act as “ecological refuge” for many bathyal and endemic species constituting “hot-spots” of biodiversity in the Mediterranean Sea. 

Different biocoenoses are distributed along the very long Ionian arc from the coastal to the bathyal grounds. Posidonia oceanica meadows and biocoenosis of coralligenous are widespread in this geographic sector, making it a priority habitat for conservation. The coralligenous bottoms occur mainly from 40 to 80 m deep. On the shelf edge, there are some areas with the biocoenosis of the shelf-edge detritic often characterised by the dominance of Leptometra phalangium.

In the bathyal ground, the Santa Maria di Leuca (SML) coral province, characterized by living Madrepora-Lophelia-bearing coral mounds, extends within an area of about 900 km2 between 350 and 1100 m deep. More than 220 species were identified in this area (Tursi et al., 2011). The SML coral province represents a Mediterranean deep-water biodiversity “hot-spot” which could also play an important role as nursery and spawning area for demersal species (D’Onghia et al., 2010). In order to protect this site, in January 2006 the GFCM created the new legal category of “Deep-sea fisheries restricted area”.



Eastern Ionian Sea - GSA 20

The Eastern Ionian Sea is characterized by complex hydrography and topography since it includes numerous small and large islands, semi-enclosed gulfs and open waters.

The continental shelf is narrow, while it is more extended in the semi-enclosed areas, with the exception of the deep Korinthiakos Gulf. 

In the inshore waters of the Eastern Ionian Sea there presence of Posidonia oceanica meadows and of coralligenous has been documented, the former especially along the coastline of the mainland and the Peloponnesus while the latter along the coasts of the Ionian Islands (Giannoulaki et al., 2013).  

A higher number of species and abundance of Chondrichthyes is observed in the upper slope of the Greek Ionian than in the north-western Ionian Sea. Recently cold water corals occurring in deep water were accidentally identified following blackspot seabream fishery operations (Mytilineou et al., 2014).

Fisheries in the area are multi-species and multi gear and most of the fleets operate on the shelf. However, there is some trawling for deep-sea shrimps Aristaeomorpha foliacea and Aristeus antennatus, as well as longlining and gillnetting for blackspot seabream, Pagellus bogaraveo, and hake, Merluccius merluccius down to about 800 m (Tsagarakis et al., 2013).
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Information on fisheries and stocks 



Northern and Central Adriatic (GSA 17) – western side

The fishery in the western side of Northern and central Adriatic Sea is characterized by the presence of several gears targeting small pelagic and demersal species. Regarding the small pelagic fishery, two kind of fishing gears are currently used to catch small pelagic species (mainly anchovy and sardine) in the Adriatic sea: the most used by the Italian fleet is the “volante” a mid-water pelagic trawl net towed by two vessels, mostly operated in the northern and central areas. From the last available data the average tonnage of Italian volante vessels is around 80 GT while average engine power is about 400 kW. These vessels fish only by daytime and land their product every evening: the fishing trips last about 11-14 hours. Catches up to 15 tons per couple of boats per day have been recorded in the late seventies and early eighties and at present, maximum catches are about 4 tons per day. Until the mid-sixties the main gear which was used to catch small pelagic species was light attraction purse seine and is still in use in the Gulf of Trieste and south of Ancona on the Western side. The Italian purse seine vessels have an average tonnage of 70 GT and an average engine power of 300 kW; they operate mainly in the central Adriatic and in the Gulf of Trieste; they fish by night in good weather conditions attracting fish with lights. Their activity is often, but not always, suspended during the colder months.

The demersal fishery is carried out with the classical bottom otter trawls, used to fish demersal species like red mullets, hake, octopus, cuttlefish and mantis shrimp, while another bottom gear, the “rapido” is used for the demersal fishery targeting flatfish. This gear is a dredge composed by an anterior rigid metallic framework, a wooden table acting as depressor and maintaining the mouth in close contact with the sea bottom, and a series of iron teeth that penetrate in the sediment. Rapido trawl is used to catch common sole and gastropods; this gear is used offshore to fish mainly scallops and queen scallops. A really important artisanal fleet also is operating in the western side of northern and central Adriatic Sea, targeting especially soles, mantis shrimp using gill net, gastropods and cuttlefish using pots and fyke nets. Moreover in the Italian coasts bivalves, especially striped venus, are usually caught by vessels equipped with hydraulic dredges. Fishing areas of hydraulic dredges are managed by compartmental management consortiums. The Italian demersal fleets operating in the western side of Northern and central Adriatic sea is of around 700 trawlers (mainly otter trawlers), 70 rapido trawlers, 600 dredgers (mainly using hydraulic dredge for bivalves) and 1800 vessels using polyvalent passive gears only. The average GT and kW of are respectively 52 and 250 for otter trawlers, 62 and 310 for rapido trawlers, 10 and 144 for hydraulic dredgers and 6 and 100 for vessels using polyvalent passive gears only. 

According to DCF data the Italian small pelagic fleet operating mainly in the western side of Northern and central Adriatic sea is targeting mainly anchovies, accounting for more than 90% in landing weights (around 20,000 tons) and landing values (30 million of euros) both for pelagic pair trawls and purse seine. The other species represent a small amount both in term of landing weights and landing values. 

According to DCF data Italian demersal fleet operating in mainly in the western side of Northern and central Adriatic sea was targeting mainly striped venus using dredges (landing in tons around 20,000, landing in euros around 40 million); mantis shrimp, hake and red mullet using otter trawl (landing in tons around 6,000, landing in euros around 45 million); sole, gastropods, cuttlefish and mantis shrimp with vessels using polyvalent passive gears only and common sole (landing in tons around 6,000, landing in euros around 50 million), sole, gastropods and pectindae using rapido trawl (landing in tons around 3,000, landing in euros around 12 million). 





Aegean Sea (GSA22)

The Aegean fisheries are characterized by multi-species composition where many commercial species appear seasonally in the catches. The main species caught are anchovy, sardine hake, flounder, sea breams, wrasse, scorpion fish, common Pandora, anglerfish, horse mackerel, skate, lobsters, pink and brown shrimps, red mullet, octopus and squids. The main catch of the coastal fleet is the brown shrimp during spring and early summer while cuttlefish and octopus in the winter while for purse seiners is anchovy and sardine. Trawlers in the winter catch mainly red mullet, hake, octopus, prawn, shrimp and crayfish. 

In Greece exists a typically multi-gear and multi-species fishery where almost 17 500 professional fishing boats are included, with different characteristics of size and activity (trawlers, purse seiners, set netters, etc.). There are 360 trawlers larger than 12 meters, 300 purse seines, 400 beach seines, 530 surface long liners, 16 800 gill-netters and bottom longliners mostly with boat length smaller than 12 meters. The large number of gill-netters underlines the importance of shore fishing even today that continues to be one of the most important activities of the coastal zone, in economic and social terms. In distant islands or isolated areas fishing is still the main activity. The main fishing gears used in the Aegean Sea are bottom trawls and purse seines for the offshore fisheries and gillnets, trammel nets, longlines, traps and trolls for the coastal fisheries. 

The capture fisheries production according to the data extrapolated through the National system for the monitoring of fishing activities, arises in around 90,000 tones. From them 30 per cent are small pelagic species mainly sardine and anchovy. The remaining quantity is divided between 70 species of commercial fish, 5 cephalopods, 6 crustaceans and 2 bivalve species.



Sicily Strait and Malta (GSAs 15 and 16)

The Italian fleet operating in the Sicily channel consists of about 470 bottom trawlers, 9 pelagic trawlers, 26 purse-seiners, 45 longliners and 669 small scale boats based in Sicilian harbours (Tab. 15, Annex III). The Sicilian trawlers are based in seven main ports along the southern Sicilian coast. Among them, Mazara del Vallo is the main Sicilian port for demersal fisheries. Its fleet represents the main commercial fleet of trawlers of the area and one of the most important in the Mediterranean and consisted of around 270 vessels.

The main fleet segment (around 50%) is represented by demersal trawlers with an overall length between 24 and 40 metres. This fleet is specialised in catching crustaceans (mainly red shrimp, deep water rose shrimp, Norway lobster, and hake and red mullets.) in deep sea water. Initially these vessels were used to fish in the GSAs from 12 to 16 (Sicily channel and adjacent areas), but since 2004 their activity has been extended to the Aegean and South-Levantine waters. They usually engage in long fishing trips (15–25 days) within the national and in the international waters of the Sicily channel, operating over the continental shelf and over deep bottoms (down to 700–800 m depth). The remainder of the Mazara fleet comprises small trawlers (<130 GT) that make short fishing trips (4–5 days) operating in shallow waters and on the continental shelf.

In Sciacca port, the most important base port for the landings of small pelagic fish species along the southern Sicilian coast (GSA 16), accounting for about 2/3 of total landings in GSA 16, two operational units (OU) are presently active, purse seiners and pelagic pair trawlers. The fleet in GSA 16 is composed by about 50 units (17 purse seiners and 30 pelagic pair trawlers were counted up in a census carried out in December 2006). In both OUs, anchovy represents the main target species due to the higher market price.

Sicilian coastal trawlers (LOA between 12 and 24 m) targeting deep water rose shrimp are based in seven harbours along the southern coasts of Sicily. These trawlers operate mainly on short-distance fishing trips, which range from 1 to 2 days at sea, and fishing taking place on the outer shelf and upper slope. With 250 registered vessels, this is the largest component of the fleet targeting rose shrimp in 2009. Sicilian trawlers over 24 m in length have longer fishing trips, which may have duration of up to 4 weeks.

Small scale fishery represents the second Sicilian fleet segment. These use many different fishing gears, like pots trammel nets, bottom and floating longlines for large pelagics and fish a large number of species mainly in the coastal area of GSA 16.

The fishing gears used in Malta are: demersal trawls, lampara nets, purse-seines, pelagic and demersal longlines on the high seas, inshore longlines, trammel nets, traps, gill nets, trolling lines, surrounding nets and “kannizzati” (Tab. 16, Annex III).

The updated evaluations of the stock status of the target species are available for the Northern Adriatic Sea and Strait of Sicily in Annex III, Tab. 17. For the Aegean Sea, updated evaluations are not available due to the lack of DCF data in the last years.



More information on fisheries and stocks is reported in the Tab. 18 of the Annex III. 







Information regarding by-catch



Also in these areas, data on discards is collected within the DCF since 2006, even though for some GSAs, as GSA 22, the information is rather scattered. 

Again, the overall picture is that bottom trawling is the fishing gear producing the greater percentage of discards (see Tab. 19, Annex III). The fishery bottom otter trawl for demersal species is that with the highest discard percentages, i.e. about 10% in GSA17, 15% in GSA16, 25% in GSA22. Discards are made mostly by non commercial species and by specimens under the minimum conservation reference size. 

The presence in the by-catch of sensitive and endangered species is generally not relevant and mainly restricted to some species of Elasmobranchs. 

A 10-year study in the Aegean Sea (GSA22) based on bottom trawl fishery data, identified a total of 30 species of sharks making up 14.3% of the total catch in weight and 2.2% in number (Damalas and Vassilopoulou, 2011). More than 90% (in number) of the catch of Elasmobranchs was discarded at sea; this discard included mainly Scyliorhinus canicula, Galeus melastomus and certain Raja species. Vassilopoulou and Papaconstantinou (1998) reported incidental catches of Raja and Scyliorhinus but also of Squalus and Oxynotus Genera in the discards produced by the Greek trawl fleet operating in the Cyclades area (Aegean Sea, GSA22).

Several studies have reported, for the bottom trawlers operating in the northern Adriatic (GSA17), significant catches of turtles, especially Caretta caretta, with a wide range of mortality rates (Gerosa and Casale, 1999; Casale et al., 2004; Lazar et al., 2003; Casale et al., 2007; Lucchetti and Sala, 2010, among others). These catches confirm the importance of this area for juveniles and adults of C. caretta. 

Incidental catches of C. caretta have been also reported for the bottom trawlers operating near the Lampedusa Island and in the surrounding areas (GSA16 and GSA15, Casale et al., 2007) and for the GSA22 (Margaritoulis et al. 2003),

"Rapido" trawl is a modified beam trawl with rigid mouth fitted on the lower part with iron teeth, employed by several Italian fleets in the central and northern Adriatic (GSA17), mainly to exploit common sole and scallops. Several studies have documented that an important fraction of the total catch is usually discarded, being made of non commercial species, mainly molluscs bivalves, gastropods, echinoderms and other invertebrates. This gear produces an impact of megabetnhic epifauna of soft bottom, although the effects are fidderent according to the various components of the by catch (Giovanardi et al., 1998; Pranovi et al., 2001; Fabi and Sartor, 2002).

By catch of the Italian fleet using midwater pair trawl for small pelagics is specifically monitored by a since 2006 in GSA17, in the framework of specific projects promoted by the Italian Ministry and following the CE Regulation 812/2004, which imposes to the Member States to monitor the incidental catches of cetaceans by means of observers on board. The results (Fortuna et al., 2010; Sala et al., 2013, 2014, among others) show that the incidental catches of cetaceans, as the bottlenose dolphin (Tursiops truncatus) are practically absent; on the other hand, the presence of the loggerhead turtle, Caretta caretta, was observed in the by catch of midwater pair trawling, with an estimation of 0.0255 individuals per haul, with more than 90% specimens caught released alive (Fortuna et al., 2010). 

The presence of sensitive and endangered species in the by catch of midwater pair trawl is mostly due to several Elasmobranch species, with a different degree of protection threats. The most frequent and abundant species caught are the spiny dogfish (Squalus acanthias) and the smooth-hounds (Mustelus spp.), both species with commercial interest. Other Elasmobranchs recorded in the by catch, even though less frequenlty, are the blue shark (Prionace glauca), the bull ray (Pteromylaeus bovinus), the eagle ray (Myliobatis aquila) and the pelagic sting ray (Pteroplatytrygon violacea). Occasional records are reported for the common thresher shark (Alopias vulpinus).

Finally, rather frequent catches, especially in summer, of the twaithe shad, Alosa fallax, (an IUCN least concern species) have been recorded. It is an anodromous species living in marine waters on the border of the continental shelf. 









GSA 17, Northern and central Adriatic Sea (eastern side, Croatia)



by Nedo Vrgoc and Igor Celic, IOF Split, Croatia 



Information on fisheries and stocks 



The Croatian Marine Fisheries Act (OG 56/10, 127/10 and 55/11) distinguishes between commercial and non-commercial fishing. Non-commercial fisheries at sea include sport, recreational fisheries and fishing for scientific purposes. Commercial fisheries encompass commercial fisheries sensu stricto and the new category of small scale coastal fishery, which is limited in terms of gears and manner of operation. 

Small scale artisanal fisheries for personal needs, a non-commercial fishery category, ceases to exist with  January 1st 2015, and a limited number of authorized holders will pass to the category of small scale coastal fishery. According to the data reported in the EU fleet register, the Croatian commercial fleet operating in GSA17  is composed of around 4000 boats. Most of the commercial fleet is constituted of relatively small vessels with limited engine power (on average 66 kW and 11 GRT).  It has been estimated that less than 5% of total catches comes from outside territorial waters, beyond 12 NM. 

The Croatian commercial fisheries are generally categorized as follows:

Demersal fisheries using trawl nets and bottom longlines, involving roughly about 400-500 vessels, some of which are larger vessels capable of going beyond territorial waters.

Pelagic fisheries using purse seine involving roughly 500 vessels, most of which target small pelagic species while some of the larger vessels target bluefin tuna during the spring season (15 May – 15 June).

Coastal fisheries (or small-scale fisheries) using a variety of gears including gillnets, trammel nets, longline, seines, traps, pots, with roughly 3,000 vessels belonging to this category.

Landings are dominated by small pelagic species, accounting for about 80% of the total. Sardine and anchovy dominate the pelagic catches. The total catch has increased over the last ten years reaching almost 80,000 tonnes in 2014. This increase in production is also due to factors as: 

a) the introduction of logbooks/VMS requirements resulting in better coverage of the data collected: 

b) the development of bluefin tuna farms which need considerable amounts of small pelagics for feed. 

Additionally, tuna farms represent a significant channel of placement of catches of small pelagic fish, and in recent years the segment of the processing of anchovies and sardines has increased.

The main target species of the demersal fishery are:  European hake, red mullet, Norway lobster and musky octopus. They represent the major part of demersal catches, taken mostly by bottom-trawl, but it is important to point out that total catches are not high, not more than 2% of total landings.  

In Croatia the Directorate of Fisheries (DoF) undertakes all administrative duties involved in the fishing sector, including monitoring, control and surveillance. A system of mandatory collection of fisheries data in line with the requirements of DCF has been established; it includes logbooks, fishing reports, landing declarations and sales notes, as well as the fishing fleet register and the register of issued licenses.

Information on fisheries and stocks, as well as on recent stock assessments carried out in Croatia is reported in the Tabs. 20 and 21 of the Annex III, respectively 





Information regarding by-catch



Data on discards are routinely collected in the Mediterranean since DCF was implemented since 2013. Before, discard data have been collected on spot areas by specific studies. 

In general, discarding is more relevant for demersal trawl fisheries compared to the other type of fisheries. 

Fishes represent the main category of discarded marine organisms reaching up to 40% of total catch. Different discarded crustaceans have a discard ratio of 30%, while discarded bivalves represent around 15 of total catch of demersal fisheries. Discard ratio of the main target species such as hake, red mullets and pink shrimp fluctuate between season and fishing area.

Due to the its technical characteristic, bottom trawling has low selectivity and its catches consist of a large proportion of commercially unimportant species, especially small and undersized fish and invertebrates. Another element that reduces selectivity is the duration of the hauls, usually between 4 and 5 hours. After the first two hours the meshes on the net become clogged and there is no selectivity. 

In different parts of the exploited areas, especially where the amount of discards is largest, fishermen made modification on the nets in order to reduce discard. These modifications affect primarily the nets construction, mesh size and type of ground rope. 

Regarding small pelagic fisheries, the discarded fraction is a generally a small percentage (less than 1%) of the total catch of the purse seiners. Discard is mainly composed by small pelagic species.

Information on discards from several fisheries is presented in the Tab. 22 of the Annex III, along with information concerning the discard composition, technical measures and fishing closures.





Interactions with ecosystems



Demersal species distribution in Croatian Seas seems to be linked more to biocenoses than depth, although biocenoses are considerably affected by both depth and sediment type. 

Many species complete their biological cycle throughout the whole basin, with the reproduction areas localized along Italian (i.e. cuttlefish, tub gurnard) or Croatian coasts (i.e. common sole). Recruits of many species aggregate along western coast in summer and when they grow, after two or three months, migrate towards the open sea because of the more favourable conditions in this area in autumn-early winter. 

Changes in the structure of demersal communities in the Adriatic during last decades have been documented. There was a decrease of biomass with time, mainly  for commercial species, as a result of the increasing fishing impact until 2002. Moreover, from the comparison of two trawl surveys carried out in 1948 and in 1998, a decrease of elasmobranchs importance, diversity and occurrence was observed; some bony fish (most small sized species as red mullet) replaced elasmobranchs at the top of the catches (Vrgoc et al., 2004). 

Like other Mediterranean countries, fisheries management in Croatia is based largely on the use of technical measures including minimum landing sizes, mesh size regulations, closed seasons and areas, as well as restrictions on gears, aimed primarily at the protection of juveniles.

In general, all fisheries legislations of Republic of Croatia are aligned with EC 1967/2006 directive.  Following these measures, more than 30% of Croatian fishery areas are permanently/periodically closed for towing gears. Besides these permanently regulation measures, recently some periodic closures of fishing activities have been established on the basis of the status of resources. These new measures include the closure of small pelagic fisheries during spawning season or in the nursery areas. For bottom trawl fisheries, a no take zone was established in the area of Jabuka Pit according to an agreement between Croatia and Italy. This area covers around 2000 km2 following the isobath of 200 m of depth. 


[bookmark: _Toc457927911]3.2.5. GSA 25 - Cyprus



by Charis Charilaou, DFMR, Cyprus



Information of fisheries and stocks 

The Cyprus fishing fleet included in the Fleet Register on the 31st of December 2014 was composed of 955 fishing vessels. Tab. 23 of Annex III provides information on the capacity of the different segments of the fleet, which are based on the fleet segmentation proposed by the DCF (Appendix III of Decision 2010/93/EU). It is clarified though that the Fleet Register includes a number of vessels that are not licensed, and that a vessel may receive more than one fishing license. 

The vessels using polyvalent passive gears with length 0-< 6m and 6-< 12m compose the small scale inshore fleet and operate mainly with bottom set nets and bottom longlines, targeting demersal species. This is the largest segment of the fleet, as 96% of the licensed fishing vessels are small scale boats. Cyprus Fisheries Law[footnoteRef:1] provides for a limited number of licenses for this segment annually and divides it into three (3) subcategories: vessels with fishing license category A’, vessels with fishing license category B’ and vessels with fishing license category C’. The vessels with license A’ and B’ are allowed to operate every day all year round, with a number of restriction measures on the use of fishing gears and minimum landing sizes, according to the national and community law. The vessels with license category C’ have a limited fishing effort, with a maximum of 70 working days and more strict measures on the use of fishing gears. During 2014, 827 licenses were provided (393 for the A & B category and 434 for the C category). It should be mentioned that during 2013 107 vessels of A & B category were scrapped. [1:  Basic Fisheries Law Cap. 135 and subsequent amendments of 1961 to 2007,   
  Fisheries Regulations of 1990 to 2009 based on Article 6 of the Basic Law] 


The vessels using Polyvalent ‘passive’ gears with length 12-<18, 18-<24 and 24-<40 m range actually from 12-26m and are engaged in two fisheries; mainly in the large pelagic fishery using drifting longlines and operating around Cyprus waters and the eastern Mediterranean (targeting swordfish, bluefin tuna and albacore), but also in the inshore demersal fishery using mostly set nets and set longlines. A limited number of licenses are provided for this segment annually. Furthermore, closed seasons, restriction measures on the use of gears and minimum landing sizes are employed, in accordance to national and community regulations. During 2014, 26 vessels of this segment received license.

Demersal trawlers range from 22-27 m. The licensed trawlers are categorised, based on their type of license, in those fishing in the territorial waters of Cyprus and those fishing in international waters (eastern and central Mediterranean). For the trawlers fishing in territorial waters a limited number of licenses is provided every year, and an extended closed season (from 1st of June until the 7th of November) is employed. Furthermore, restriction measures on the use of trawl nets and minimum landing sizes are employed for all licensed trawlers, in accordance with national and community law. In the territorial waters, the fishing grounds basically extend from 50-100m. During 2014, 7 trawlers received license, 2 for fishing in both territorial and international waters, and the remaining 5 for fishing only in international waters. The Management Plan for the Bottom Trawl Fishery Within the Territorial Waters of Cyprus, which is based on Article 19 of Council Regulation (EC) 1967/2006 (Mediterranean Regulation), is implemented since the end of 2011. The plan restricts the number and the fishing activity of the bottom trawlers operating in territorial waters. 

During 2014 two vessels received license for fishing with purse seines for small pelagic, one registered as purse seiner in the Fleet Register with length 18-< 24 m, and one non-exclusive trawler with length 24-<40 m. It is noted that such license had not been issued between 2005 and 2013. Only one of the two vessels utilized its license. 



In summary, the Cyprus fishing fleet operates in the Mediterranean exercising three main fishing activities: i. the passive polyvalent gears fishing demersal species (basically exercised by the inshore small scale fleet), ii. the drifting longlines targeting large pelagic fish, and iii. the bottom otter trawl targeting demersal species.



Evolution of number of licensed vessels by fleet



The evolution of the number of the licensed fishing vessels operating in GSA 25, from 2005 until 2014, is presented in Fig. 24 of the Annex III. During this period, the bottom trawl fleet decreased in 2006 by 50% (8 -> 4) and in 2012 by 75% compared to 2005 (8 ->2). While the small scale fleet (categories A and B) remained relatively stable around 500 licenses, in 2014 it decreased by more than 20% compared to 2005. The number of licenses of polyvalent vessels over than 12m length, with main activity the use of drifting longlines for fishing large pelagic fish, has been changing, with the highest number in 2005 and 2006. 



Information on landings 

The bottom trawl fishery in the territorial waters and the small scale inshore fishery with polyvalent passive gears target a mix of demersal species, as it is the case in all Mediterranean demersal fisheries. The exploited stocks are not shared with other countries’ fleets. Landings of both fisheries are mainly composed by Spicara smaris (SPC), Boops boops (BOG), Mullus barbatus (MUT), M. surmuletus (MUR), Pagellus erythrinus (PAC) and cephalopods (Octopus vulgaris- OCC, Eledone moschata, Loligo vulgaris and Sepia officinalis - CPC). The inshore fishery with polyvalent passive gears catches also relatively large quantities of Sparisoma cretense, Spicara maena (BPI) and Siganus spp. Based on official data, the average landings of the bottom trawl fishery in territorial waters and the inshore fishery with polyvalent passive gears, for the period 2012-2014, were 87 t and 665 t respectively. 

Bottom trawlers in international waters operate in the central and eastern Mediterranean, catching Merluccius merluccius, P. erythrinus, M. surmuletus, M. barbatus, Spicara spp., B. boops and cephalopods. The average landings in international waters for the period 2012-2014, according to the available official data, were ~60t. 

Fig. 25 of the Annex III presents the landings of important demersal species of the bottom trawlers and the small scale fishery operating in GSA 25, for the period 2010-2014. As shown in the Figure, S. smaris is the most important species in terms of weight for bottom trawlers is, while B. boops is the most important species for the small scale fishery.

Further information on the fisheries and the stocks exploited in GSA 25 is provided in Table 24 of Annex III.





Information regarding by-catch 



Information on discards from bottom trawlers operating in GSA 25 and from vessels using drifting longlines started being collected in 2006, during which a pilot study was performed under the Cyprus National Data Collection Programme for evaluating the discards from these fisheries. Since 2009, discard sampling is carried out annually under the Cyprus National Data Collection Programme, in accordance with the EU Data Collection Framework. Information on discards is also collected for the small scale inshore fleet.

Most discards derive from the bottom trawl fishery. Reasons for discarding are: 1. Non-commercial species 2. Small individuals of commercial species (either due to no commercial value or  to sizes smaller than Minimum Conservation References Sizes,  Regulation (EC) No. 1967/2006) 3. More information on the discards composition, technical measures and fishing closures is  provided in Table 25 of Annex III. 

Discards from the small scale inshore fishery concern basically the non-indigenous species Lagocephalus spp., mainly Lagochepalus sceleratus. Marine turtles are also caught as bycatch. 

For the protection and conservation of biodiversity, six coastal/marine protected areas of the Natura 2000 network have been established in Cyprus, which include important habitat types and species of flora and fauna of the Directive 92/43/EEC. 

It should additionally be mentioned that the Lara/Toxeftra area on the west coast is being protected by the Fisheries Legislation since 1989, as a reserve for the conservation of turtles (both Chelonia mydas and Caretta caretta). A turtle conservation project at Lara is enforced by the DFMR since 1978. The aim of the project is: a) the protection of turtles b) the protection of their eggs and hatchlings from predators and human activities, c) the protection and conservation of the remaining reproductive biotopes d) monitoring of the population dynamics of the turtles and their reproductive activity in Cyprus and e) public awareness for the protection and conservation of turtles, their biotopes and in general the marine environment. 





Interactions with ecosystems 



Information on Sensitive Mediterranean habitats in Cyprus waters is based on UNEP-MAP RAC/SPA (2007) reference and the Initial Assessment of the Marine Environment of Cyprus implemented under the Marine Strategy Framework Directive (DFMR 2012).

Sensitive Habitats present in the Cyprus waters, in depths between 0-50m, concern Littoral organogenic concretions (Lithophyllum trochanter and Tenarea undulosa, Dendropoma petraeum), Fucales (Cystoseira and Sargassum spp.) forests, Maërl beds, Coralligenous biocenosis, Submarine caves, Seagrass meadow (Posidonia oceanica, Cymodocea nodosa). These habitats are complex and vulnerable; they exhibit high biodiversity and they serve as nursery, spawning and shelter areas. 

Associations with Lithophyllum trochanter and Tenarea undulosa are found on rocky exposed zones between 0-1m depth; this association is very local around the Cyprus coast, and it’s vulnerable to the coastal development and organic pollution.

Concretions of Dendropoma petraeum with Neogoniolithon brassica-marina & Lithophyllum trochanter, and also with Cystoseira amentacea are present at rocky sites of 0-1m depth and are abundant on the Cyprus coast. They are very vulnerable to the coastal development and organic pollution. 

Associations with shallow Cystoseira spp. forests and Sargassum vulgare have been observed on rocky seabed (1-30m depth) and are abundant around Cyprus coast. This habitat serves as nursery area to sea groupers and parrot fish, and is vulnerable to the coastal development and organic pollution.

Associations with deep Fucales forests (Cystoseira and Sargassum spp.) are found in rocky substrata from 30-45 m depth and serve as nursery and shelter area. The association is vulnerable to the coastal development; the alien species Caulerpa racemosa var. cylindracea is another threat.

Coralligenous biocenosis is developed in rocky reefs and cliff areas; they exhibit very high biodiversity and serve as habitat of reproductive groupers.  Identified threats concern dredging, scuba diving, spearfishing for groupers, ghost fishing, and the alien species Caulerpa racemosa var. cylindracea.

Communities of semi-dark and dark caves are found in rocky bottoms from 0-50m depth. The algae Mesophyllum alternans, Lithophyllum stictaeforme, and Peyssonnelia spp. characterize the entry of the caves. In more sciaphylic surfaces the cnidarian Madracis phaerensis characterize this habitat. Important species of this habitat are Epinephelus spp., Sciaena umbra and Scyllarides latus. Scuba diving and coastal works are threats.

Posidonia oceanica meadows colonise both rocky and sandy substrata from 0-42m depth, and are well developed around the Cyprus coast. They serve as nursery, spawning and shelter area. They are very vulnerable to the coastal development, pollution and mechanical impacts.

Cymodocea nodosa associations are found in sand bottoms between 1-40m depth. They are an importance trophyc area for fish and cephalopods, and are main foraging area for green turtles (Chelonia mydas), particularly for juveniles and sub-adults. They are vulnerable to the coastal development, pollution and mechanical impacts. Maerl beds are very local around the Cyprus coast and are very vulnerable. 

For the protection and conservation of biodiversity, six coastal/marine protected areas of the Natura 2000 network have been established in Cyprus. , On the basis of current information resulting from the ongoing monitoring programme of DFMR in accordance with Article 8 of the Water Framework Directive (WFD, 2000/60/EC), the ecological status of the coastal waters of Cyprus ranges from ‘high’ to ‘good’, while the chemical status is ‘good’. The habitats of the Directive 92/43/EC encountered in Cyprus (habitat types 8330, 1120, 1170 and 1110) are found to be in favourable conservation status.




[bookmark: _Toc457927912]3.2.6. GSA 29 - Black Sea



by Violin Raykov,  IO-BAS, Bulgaria



Information on fisheries and stocks 



One of the most important fishery in the region is of Sprat (Sprattus sprattus) with total catch of 27268t (STECF, 2014). The main fishing gear for this fishery is midwater trawl (OTM) with the mesh size of the codend is 6.5-7 mm; beach seines and uncovered pound nets. The main gears used for sprat fishery in Turkey (fishing area is constrained in front of the city of Samsun) are pelagic pair trawls working in spring at 20-40m depth and in autumn - in deeper water: 40-80m depths. (STECF, 2011).The number of gears used is Bulgaria: 69 vessels in 2013 (OTM trawl net), 32 stationary nets FPO (GFCM,2014); Georgia: 21 vessels in 2013 (Purse seiners) (GFCM,2014); Romania: 4 vessels in 2013 (OTM trawl net), 26 FRN (GFCM, 2014); No information from Russian Federation: available; Turkey: 218 in 2013 (Purse seiners), Ukraine: 23 vessels in 2013 (OTM trawl net), (GFCM, 2014). The biomass is remarkably higher in the eastern part of the area surveys Hydro-acoustic survey covering at least western and north-western part of the Black Sea desirable Turbot (Psetta maxima) fishery:  In Bulgaria, the total number of approved vessels involved in 2013 was 124 with a reduction of the number of boats more than 3 times due to change in system for management and distribution of national quota between vessels (STECF, 2014).

The total catch of turbot in area was Turbot (Psetta maxima) equals to1521.53t (Total BS with IUU) The assessment indicates that the spawning stock biomass continues to be at very low level (around 1634 t) and it is estimated to be around half of Blim (3535 t). F in 2013 (1.33) is more than five times higher than Fmsy (0.26) Whiting (Merlangius merlangus) is assumed as overexploited (STECF, 2014); Whiting (biomass was assessed as 8.281 t (STECF, 2014). Picked dogfish (Squalus acanthias) was assessed as depleted (GFCM, 2014) Piked dogfish landings (Squalus acanthias) equals to 83t. The Black Sea and Azov anchovy are treated as two different stocks in Ukraine and in the Russian Federation and the fishery is managed separately for each stock (GFCM, 2014). Anchovy is an object of both artisanal (with coastal trap nets and beach seines), and commercial purse-seines fishery on the wintering grounds. Majority of the production has obtained by Turkey by purse seine vessels. A large part of the catch in Turkish waters is caught in the autumn and the first part of winter. The catches of Black sea horse mackerel were realized by active (bathypelagic trawls and surrounding nets) and passive fishing gears (gill netting, trawl net, trap nets). The fisheries of horse mackerel in Turkey can be divided in three groups. These groups are purse seine, trawl (pelagic and bottom) and gillnet long line In Bulgaria and Romania, Rapana fisheries by method of scuba diving, but later illegal use of beam trawls have been also observed Rapana fishers in Turkey mostly have vessels between 6-17 m in length. A single dredge is used in vessels smaller than 8 m and the larger ones generally used as pair dredging. Actually, the use of pair dredges is prohibited by national regulations. But fishermen generally use them to obtain more products and they continue fishing also at night, illegally In Turkey R. venosa is fished with dredges and beam trawls (TDA, 2008). At the present dredging, beam trawling and diving are the basic methods used to harvest Rapa whelk in the region, but with different rates in the BS countries. The share of catch by dredges and a beam trawl is over 95% in Turkey, 95 % in Bulgaria, 90 % in Ukraine and 74 % in Romania. New attempts were initiated in the recent years in Turkey to use traps and pots instead of destructive dredges (Sahin, 2004; Sağlam). Turkey: the vast majority of the bonito catches are by Turkish purse seine vessels (85%) and small fisheries vessels (15%) (GFCM, 2014). For purse seines, fishing is not allowed in waters shallower than 24 m (from the coastal). The depth of purse seine net must not be more than 164 m. Atlantic Bonito (Sarda sarda) catch equals to 6671t (West Black Sea); 3930 t (East Black Sea). Data on landings of Atlantic bonito in the Black Sea are available primarily for Turkey. The other Black Sea nations, except for Bulgaria, have no reported landings for this species 



Further information on the fisheries and the stocks exploited in GSA 29 is provided in Tab. 26 of Annex III.





Information regarding by-catch 



In general the knowledge on the bycatch and discards as regards Black Sea is stilL scarce and scattered (Tab. 27, Annex III). The majority of the total catch of the Black Sea is obtained by purse seine and midwater trawls. Discards  have been estimated from 10 to 15% of the total catch. The fishery with higher discards  is trawling. 

Discards of sprat are very low. There is concern that the fishery for sprat produces significant quantities of by-catch and discard of other fish species, such as whiting. Discard data (on dogfish and other species) from Romania were available from trawl fisheries of sprat, while no information on discards or by-catch was available for any other country or fleet in the area.(GFCM, 2014). No data for turbot discards have been reported to STECF EWG 14 14 Black Sea assessments. However, the discards for the gillnets fishery are considered to be negligible for turbot in the Black Sea due to selectivity of the gear (400 mm) (STECF, 2014, GFCM, 2014); No data were provided by countries regarding the discards. For EWG 14-14 only Romania reported 5.5 tons of discard coming mainly from trawl fishery as by-catch (STECF, 2014). No discards have been reported for the horse mackerel fishery Black Sea assessments. No other information on discards is available for GSA 29. Zengin et al. (2013) conducted a study on the bycatch of 3 sturgeon species Acipenser stellatus, Acipenser gueldenstaedtii and Huso huso along the Turkish southern Black Sea coast. In monitoring studies on trawl fishery (2000-2013), high discard rates were estimated for two target species: as nearly 25.8% for red mullet and 42% for whithing (Zengin et al., 2011; Zengin et al., 2014). Ulman et el. (2013) reported the highest percentages of discards for whiting, red mullet and turbot.

A population assessment for Black Sea dogfish showed a 60% decline from 1981 to 1992. A recent assessment of the picked dogsfish (Squalus acanthias) abundance and biomass showed a decreasing trend; the species represents a part of byctach, especially in Turkey where no commercial interest on picked dogfish fishery exist (STECF 2015). The population is however less depleted than in Northeast Atlantic (where roughly 7% are left), but fishing pressure is expected to remain high and lead to further depletion. The IUCN considers this population Endangered (Demirhan and Seyhan 2006; 2007).

The gillnet for turbot fishery in characterised by a noticeable by catch of demersal sharks and rays; this fishery captures a conspicuous number of piked dogfish, Squalus acanthias every year; this fishery is also responsible for incidental catches of Raja clavata and Dasyatis pastinaca.

In the Black Sea, the bottom set gillnets for turbot (Psetta maxima) have been considered a threat to cetaceans, as porpoises and dolphins (Birkun, 2002). 

The six species of sturgeons native to the Danube River basin are classified as either ‘Vulnerable’ (one species), ‘Endangered’ (three species), ‘Critically Endangered’ (one species) or ‘Extinct’ (one species).

Acipenser gueldenstaedti (Russian sturgeon), Endangered; Acipenser nudiventris (Ship sturgeon), Critically Endangered; Acipenser ruthenus (Sterlet), Vulnerable; Acipenser stellatus (Stellate sturgeon), Endangered.  Acipenser sturio (Common or Atlantic sturgeon) Extinct; Huso huso (Beluga sturgeon), Endangered Juvenile rearing habitat.

Important rearing habitats and nursery grounds of juvenile migratory sturgeons can be found in the Lower Danube River and the Danube Delta, as well as in shallow areas of the continental shelf in the Black Sea. Accidental mortality (e.g. bycatch) by shad fisheries in the river.

Low to medium intensity poaching still exists after the commercial harvesting moratorium declared in May 2006. Raykov and Triantafilldys (2015) found that in Bulgarian Black Sea waters the status of bonito is unknown and that in Bulgaria there is no specific research on incidental by catch and interaction with the protected species. There is no data for detecting the aspects of the fishery that influence the probability of catching unauthorized/protected species. Some management measures existed in Bulgarian waters as regards sturgeon species inhabiting Black Sea and Danube River (see Tab. 28 of Annex III).











Interactions with ecosystems 



MPAs network under Natura 2000 exists in Bulgarian marine area, with 16 sites established but none of them has management plan for protecting sensitive zones such as nursery and spawning grounds, especially in the shallower waters, across the coast line, which serves as nursery grounds for young-of-the-year of turbot, gobies and etc. Two fishing zones have been established through a licensing scheme. The two management zones attempt to provide equitable allocation of resources and reduce conflict between traditional and commercial fishermen. Basically, the two zones are: Fishing Zone 1, from shoreline out to 3 nautical miles; Fishing Zone 2, from the outer limit of the first fishing zone to the EEZ limit. In Romanian waters fishing is prohibited in waters less than 20 m depth as well as estuaries in Danube Delta Marine Reserve, Vama Veche-2 Mai Reservation. In Ukraine a series of specific measures were introduced aiming at protection of young and immature individuals of turbot, sturgeons, picked dogfish:

i.	The zone to the North from the line connecting Cape Tarkhankut and Dnestrovski lighthouse. Prohibited for trawling, for longlines and gillnets (100mm) for piked dogfish. Restrictions for 45-70 mm gillnet, the most dangerous for young specimens of sturgeons, turbot and piked dogfish, at the level of the mesh size with dimensions of 200mm maximum. Total ban of small meshed gillnets in summer-autumn period till the 15th of October.

ii.	Tendrovskiy Bay Prohibited totally all year round for all gears.

iii.	Karkinistki Bay – trawling is prohibited totally in this zone and longline prohibited

iv.	All gillnets in the range 40-100mm are prohibited all year round. The turbot gillnets are allowed at the level of 100 single nets. The length of single net should be less 100 m. 

v.	The zone to the west of meridian 30.00 is prohibited for trawling for longlines and piked dogfish nets of 100mm.

vi.	There is a ban in summer-autumn period for gillnets in the range of 45-70 mm.

Today, there are more than 50 threatened fish species included in Black Sea Red Data Book, some of them commercially exploited such as: e.g. sturgeons, tuna, sole, and turbot. The anadromous species, especially sturgeons are endangered due to both the overfishing and the deterioration of the environmental conditions of their native rivers, spawning grounds and benthic area in the Black Sea. The three cetacean species in the Black Sea; Phocoena phocoena (harbour porpoise), Tursiops truncatus (bottlenose dolphin) and Delphinus delphis (common dolphin) are endangered by water pollution, food shortage, microbial contamination, loss of habitats, and incidental catch (Öztürk et al 1999). The impact of fisheries on cetacean populations is consistent considering that at least 2000-3000 individuals of harbour porpoise and bottlenose dolphin are estimated to be by-caught in the Turkish Black Sea each year (Tonay and Öztürk, 2003). Alien species can cause irreversible environmental impact at the genetic, species and ecosystem levels in ways that cause significant damage to the goods and services provided by ecosystems, including fisheries resources.(GFCM,2012). In recent years, the Black Sea has become home for a large number of alien plants and animals. There are three main vectors for alien species to reach the Black Sea: a) shipping activities, which is the most common way; b) intentional or unintentional introduction by humans; c) Mediterranization, which means that Mediterranean originated species pass all ecological barriers in the Turkish Straits and penetrate to the Black Sea, probably due to climate change (Ozturk, 2010). Shiganova and Ozturk (2010) stated that high pressure of fishery resulted in decreasing stocks of large pelagic fishes migrants from the Aegean and Marmara seas and dolphins. The disturbance of the Black Sea has favoured in particular the establishment of the new gelatinous representative of macroplankton such as the predatory warm-water ctenophore Mnemiopsis leidyi, which produced the well documented impact on the Black Sea ecosystem. In addition, the warmer waters are facilitating the increase population of thermophilic species and their northward expansion from the Mediterranean (GFCM, 2012). The effects on fisheries of alien species can be both indirect, through trophic cascade, and direct due to the exploitation of new commercial stocks. The most relevant example for the Black Sea fisheries is the Japanese snail Rapana venosa. It is a habitat generalist, which preys mainly upon bivalves and is well-established in the benthic ecosystem of the Bulgarian, Romanian and Turkish Black Sea. It has become a commercially valuable living resource. Positive economic effects from R. venosa fishery are however counteracted by negative ecological side-effects of destructive fishing practices used in different countries (TDA, 2007).


[bookmark: _Toc457927913]3.3. Synthesis of the main characteristics of the fisheries and stocks selected.



 

The main characteristics of the principal fisheries and stocks, obtained by the analysis reported in the previous chapter, are synthesised below; they are listed in order of importance, taking into account the level of spreading in the region, fishing capacity and volume of landings. 



Mediterranean Sea 



Otter bottom trawl fishery for demersal species.

This is the most important fishery, performed in all the Mediterranean GSAs, by a large part of the trawl vessels. It is particularly important, in terms of fishing capacity and volume of landings, in the GSA6, GSA7, GSA9, GSA16, GSA18, GSA17, GSA20, GSA22. The fishery is active all year round and is carried out on the bottoms of continental shelf and upper slope, mostly within 200 m depth. It is targeting a variety of species, as shown by the multispecies catches. In any case, there are two species which clearly predominate in the landings and often are the target of this fishery: the European hake, Merluccius merluccius, and the red mullet, Mullus barbatus. Other species play an important role in some GSAs, as the deep water pink shrimp, Parapenaeus longirostris, in the GSAs 16 and GSA9, the horned octopus, Eledone cirrhosa, in the GSA7 and GSA18, the mantis shrimp, Squilla mantis, in the GSA7, the common octopus, Octopus vulgaris, in the GSA6, the picarel, Spicara smaris, in the GSA5 and GSA 20. 



Purse seine fishery for small pelagic species

The fishery performed with purse seine ("lampara" nets) is that contributing by far for the highest volume of landings in the Mediterranean, even though in terms of fishing capacity is less important than the otter bottom trawl fishery. The target species are two, anchovy, Engraulis encrasicolus, and sardine, Sardina pilchardus, which constitute the bulk of the landings, with prevalence of one species or another according to the GSA. The by catch is mostly constituted by mackerels, as the Horse mackerel, Trachurus trachurus, the Mediterranean horse mackerel, Trachurus mediterraneus, the round sardinella, Sardinella aurita, the Atlantic and the chub mackerel, Scomber scomber and Scomber colias. 

The fishery can be active all year round but the activity is higher in summer. The purse seine for small pelagics is a fishery particularly relevant, both in terms of fishing capacity and volume of landings, in GSA17 and GSA18, where vessels from several countries (e.g. Italy, Croatia, Slovenia among the European ones and Montenegro and Albania among the cooperating ones) interact in the exploitation of the same stocks of anchovy and sardine. This fishery is also important in the GSAs 16 and 22.



Mixed demersal bottom trawl fishery

A large fraction of the otter bottom trawlers of all the EU Mediterranean GSAs is involved in this fishery, which is performed on a wide depth range (approximately from 150 to 500 m), from the deeper part of the continental slope to the shelf break and also on bathyal bottoms. 

The landing is therefore constituted by a diversified species assemblage. The most abundant landed species, with differences in the various GSAs, are the European hake, the deep water pink shrimp,  and the Norway lobster, Nephrops norvegicus.



Trammel net fishery for demersal species

The fishery is widespread in all the GSAs and is practised by the large fraction of the small scale vessels present in Mediterranean. This activity, therefore, is largely the most important in terms of number of vessels, but it is less relevant in terms of volume of landings. It contributes for the employment of a considerable fraction of the fishermen in EU Mediterranean and represents important social and economic aspects for many small coastal villages.

This fishery is essentially carried out in the coastal zones and employs different kinds of trammel nets, which are alternated along the year according to the availability and abundance of resources. The target species can be different from one GSA to another, according to their biological and ecological characteristics. The common cuttlefish, Sepia officinalis, is however the most important target species for many GSAs and it is exploited mainly in autumn and winter. Other important target species are the red mullets (with the striped red mullet, Mullus surmuletus, particularly important in the GSAs 6 and 22) and the common octopus, Octopus vulgaris, especially in the GSA11. 



Pelagic trawl fishery for small pelagic species

The midwater pelagic trawl (single or pair trawling) fishery is present almost exclusively in Italy, in the GSAS 17, 18 and 16. Even though this fishery accounts for about 15% of the vessels involved in the small pelagic fisheries in the EU Mediterranean waters, it provides an important contribution in terms of landings of anchovy and sardine (Sartor, 2014). Even though this fishery can be performed all the year round, in summer there is a peak of activity.



Gillnet fishery for demersal species

Also this fishery is practiced by a large part of the small scale vessels in all the EU Mediterranean GSAs, even though it is less important, in terms of fishing capacity and volume of landings, of that performed with trammel nets. The use of gillnets is particularly relevant in GSA22, Aegean Sea. 

The target species can be different in the each GSA, therefore, there are also differences in the seasonality and in the fishing grounds from one area to another.

The European hake is the target for the gillnetters of GSA7, GSA9 and GSA18, on fishing grounds located on the shelf break; the common sole is the main target of the gillnetters of GSA17 (especially of the Italian fleets); also the gilthead sea bream, Sparus aurata, is a target species, especially in some seasons and in some areas (e.g. in the GSA6); the sparids in general (as the common pandora, Pagellus erythrinus) are an important target for the gillnetters of the GSA22. 



Deep water bottom trawl fishery

This fishery is a specialised activity for the exploitation of the blue and red shrimp, Aristeus antennatus, and the giant red shrimp, Aristaeomorpha foliacea, on muddy bottoms of the continental slope, from 500 to 800 m depth. The landings, almost entirely constituted by the two shrimps, are not very important in terms of volume, but provide a considerable income due to the high economic value of the target species.

The deep water bottom trawl fishery is present in particular in some GSAs, thanks to the suitability of the bottoms for the presence of the two species: the GSA5, GSA6, GSA10, with predominance of A. antennatus, the GSA16, with predominance of A. foliacea, the GSA 19 with similar importance of the two species. 



Rapido trawl fishery for demersal species

In Italy, several trawlers of large size, in the central and northern Adriatic (GSA17) employ the "rapido trawl" (a trawl net with rigid mouth provided with iron teeth on the bottom side) to exploit the common sole, bivalves  and gastropods.



Set longline targeting demersal species

A small fraction of the artisanal vessels of many EU Mediterranean GSAs employs longlines (mostly bottom longlines), on a seasonal basis. The target species can be different according to the areas and season. The most frequent are the European hake (in the GSA6, GSA7, GSA 10, GSA18 and GSA19), the Sparids in general  (in many GSAs) or the silver scabbardfish, Lepidopus caudatus, in GSA19  and in GSA 9.



Pots and traps for demersal species 

This is a very specialised fishery. Even though pots and traps are employed by some small scale artisanal vessels in all the GSAs, this fishery plays an important role only in some areas, as in GSA 1 and in GSA11 for the exploitation of the Common octopus, or in GSA17 and GSA18 (mostly in the Italian side) for the exploitation of the cuttlefish. The catch is practically monospecific.



The most important demersal and small pelagics stocks are in general monitored in detail in the framework of DCF activities as concerns their abundance and for the collection of biological and population dynamics parameters. In the last ten years regular updates of the stock assessments are provided. This situation regards in particular the species exploited by trawlers and by purse seiners, while for the more coastal stocks, exploited exclusively by artisanal gears, this information is scarcer and still scattered.  

For most of GSAs, the exploitation of the stocks is due to an interaction of different fisheries, as for the European hake (otter bottom trawl demersal, otter bottom trawl mixed demersal, gillnet, set longline), the red and striped red mullet (otter bottom trawl demersal, trammel net), the common sole (e.g. otter bottom trawl demersal, gillnet, rapido trawl in GSA17), the anchovy and sardine (purse seine, pelagic trawl in GSAs 16, 17 and 18).

The exploitation of certain stocks is shared among different countries: this is the case of anchovy and sardine in GSA17, but also of European hake in GSAs 6 and 7 and 17, and common sole in the GSA17. This situation is also present for the stocks of European hake and deep water pink shrimp in the GSAs 15 and GSA 16. 

The above mentioned stocks are the most important demersal and small pelagic stocks of the Mediterranean, in terms of volume and value of landings, and also in terms of fishing effort dedicated.

According to the revision on the stocks assessments carried out so far, for the majority of the stocks, especially for the demersal species, a sort of "chronical" status of overexploitation is present. This is particularly true for the European hake, which is everywhere exploited unsustainably. . 

Only in a few cases a sustainable exploitation seems to be present, as for the deep water pink shrimp in GSA9 and GSA20, the red mullet in the GSAs 10, 18 and 20, the anchovy in the GSA19 and in the GSA20.

Data on discards for demersal and small pelagic fisheries are routinely collected in the EU Mediterranean, since DCF was implemented. Before, discard data have been collected on spot areas by specific studies. 

For example, in Italy, under DCF the trawl fishery data were monitored in 2006 and thereinafter since 2009 regularly every year, while discard of purse seine and small scale fisheries have been monitored during a pilot survey in 2011 an after only in case a discard level higher than 10% was observed. 

Currently, data on discards and by catch are available for many GSAs and fisheries of the EU Mediterranean, even though the information is not homogeneous, but still scattered in space and in time.

The overall picture is that the bottom trawl fisheries are those producing the higher discard rates. The total biomass discarded (including non commercial species, invertebrates and vegetals) can range between 20 and 70% of the total catch (Bellido et al., 2014), with a great variability according to area and fishery. 

In general the fishery producing more discard is the bottom trawl for demersal species. The bottom trawl for deep water species is a more selective fishery: the percentage of discard is in general no more than 10%.

Discards of bottom trawl for demersal species are made mostly by non-commercial species (including benthic epifauna), by specimens under Minimum Conservation Reference Size (MCRS) of the species included in the Annex III of Reg. 1967/2006 and by commercial species with low market value, according to local market demand. The discard of the target species is in general low; only in some cases (e.g. the European hake), the discard of specimens under MCRS can be noticeable.

 

The presence in the by catch of bottom trawling of sensitive, endangered and protected species is in general scarce, except for some species of Elasmobranchs, in almost all the GSAs. A wide number of elasmobranch species is caught as by catch, many of them are of commercial interest. The most frequent and abundant incidental catches are reported for small sharks, as Galeus melastomus, Etmopterus spinax, Scyliorhinus canicula and Squalus spp., and for rays as Raja clavata and R. asterias: these species are regularly present in the by catch with rather abundant catch rates in several GSAs. 

Incidental catches of the loggerhead turtle, Caretta caretta, are reported for the bottom trawling fishery operating on the continental shelf; the highest catch rates have been observed for the northern Adriatic (GSA17); noticeable catches of turtles were also reported for the northern part of GSA18, for the area near Lampedusa Island (GSAs 16 and 15) and also in GSA22.

Incidental catches of sea birds are infrequent, those of marine mammals are very rare.

The catches of rapido trawl, a gear used in the northern side of GSA17 only by Italian fleets, are characterised by a high fraction of discard, mainly due to the "debris" of non commercial species (e.g. gastropods and bivalves); the presence of undersized specimens and of the discard of commercial species is generally low. The impacts of this gear, both on the morphology of sediments and on the local communities, have been documented (Fabi and Sartor, 2002).

As concerns the fisheries targeting small pelagics, the purse seines are in general high selective, since the grand majority of catches concerns the target species, anchovy and sardine. Mackerels, horse mackerels, as well as bogue, round sardinella and few other species are also caught and dominate the commercial by-catch, which may locally have relatively high importance. 

The total biomass discarded by the purse seine fishery is generally low, usually no more than 10% of the total catch. The current estimates of discards of the species subjected to landing obligation (EU Reg. 1380/2013) report, for the purse seines, values generally lower than 5% of the total catch (Sartor, 2014). 

The presence of sensitive and protected species in the by catch can be considered as negligible for this fishery. 

The pelagic trawl fishery is performed only by Italian fleets, mainly in GSA17, but also in GSA18 and GSA16. Discards are monitored in the context of DCF activities; moreover, the by catch is object of a specific monitoring in GSA17 since 2006. The results show that also the pelagic trawling can be considered a selective fishery, even though the discard rates are slightly higher than those of the purse seines. Total discards are generally less than 10% of the total catch, and also the percentage of specimens of target species below the MCRS is lower than 10%. 

As concerns the incidental catch of sensitive of endangered species, cetaceans are practically never caught; on the other hand, catches of the turtle Caretta caretta, have been recorded especially in the northern part of GSA17, even though with low catch rates and with the majority of specimens released alive. Noticeable by catch has been observed for several species of Elasmobranchs, having different levels of protection: the most abundant are Squalus acanthias and Mustelus spp. Noticable catches were reported also for the twaithe shad, Alosa fallax.

The fisheries performed by the artisanal fleets (e.g. trammel nets, gillnet, longline, pots and traps for demersal species) are in general characterized by lower discard rates if compared with the otter bottom trawl fisheries. This is particularly evident for the pots and traps fisheries, where the catch is almost monospecific.  Even though the discarded quantities can be low, discards of set nets can be worth of consideration taking into account the fishing effort exerted (number of vessels and fishing days) and that most of the fishing grounds are located in the coastal areas, where sensitive habitats (e.g. coralligenous bottoms, posidonia beds) are present. In addition, for some fisheries, as for gillnet and longline for demersal species, the presence of Elasmobranchs in the by catch is reported rather frequently (mainly small sharks and rays). Occasional incidental catches of turtles, sea birds and cetaceans can occur.





Black Sea 



The exploitation of the demersal and small pelagic marine resources of Black Sea is shared among all the countries, both EU and non EU, present along this basin: Bulgaria, Romania, Turkey, Georgia, Ukraine, Russian Federation. There is a mosaic of different gears (each one often with its own regulation), which are employed with seasonal differences by the various national fleets.



Purse seine and pelagic trawl fisheries for small pelagics

The small pelagic species are exploited both by purse seiners and by midwater pelagic trawling (single or pair trawling). Purse seiners fleets are particularly abundant in Turkey; also in Georgia there are numerous vessels employing this gear. Pelagic trawl fisheries are mostly present in Bulgaria, Romania, Ukraine. The most important target species is the sprat, Sprattus sprattus, followed by the anchovy, Engraulis encrasicolus ponticus, which is exploited mostly in autumn and winter. Atlantic bonito, Sarda sarda, is another target species, especially in Turkey. One of the most important species of the by catch is the horse mackerel, Trachurus trachurus. 



Otter bottom trawl fishery for demersal species

The vessels belonging to this fishery are present in the fleets of all the countries of Black Sea, even though the greatest fraction is in Turkey. The most important target species are the whiting, Merlangius merlangus, the red mullet, Mullus barbatus, and the turbot, Psetta maxima. An important by catch is the picked dogfish, Squalus acanthias, especially along the Turkish coasts, and the horse mackerel. 



Gillnet fishery for demersal species 

Vessels of all the Black Sea countries are involved in this fishery. The most important target species is the turbot, but also abundant catches of Atlantic bonito are reported. An important commercial by catch of picked dogfish has also been noticed, especially in some countries (e.g. Ukraine).



Dredge and beam trawl fishery for rapa whelk.

Dredges and beam trawls are used to exploit mostly the rapa whelk, the gastropod Rapana venosa. The most important fleets, both in terms of fishing capacity and volume of landings, exploiting this species, are present in Turkey. 



The most important demersal and small pelagics stocks of Black Sea are regularly monitored. The current information of the status of the stocks indicates a sustainable exploitation for sprat, an overexploitation for turbot, anchovy, blue whiting, and horse mackerel. The stock of picked dogfish has been indicated as depleted; the status of the stock of rapa whelk is still unknown.



The majority of the total catch of the Black Sea is obtained by purse seine and midwater trawls. Discards in this region are estimated between 10-15% of the catch. The fishery with the highest discard rate is trawling. 

The small pelagic fishery produces important quantities of by-catch and discard of other fish species, such as whiting; in the by catch there is also presence of Elasmobranchs and endangered species (e.g. Dasyatis pastinaca, Raja clavata, S. acanthias, Alosa immaculata, Atherina pontica). 

No data for turbot discards have been reported in the STECF EWG 14 14 Black Sea assessments. 

In the by catch of gillnet fishery for turbot there are some Elasmobranch species, the most important are R.clavata and S. acanthias (GFCM WGBS, 2014); occasional incidental catches of Acipenser spp. and cetaceans have been also reported (GFCM WGBS, 2014).










[bookmark: _Toc457927914]3.4. Results of the requests of advice/questionnaires. 



The request of advice sent to the primary End Users was formulated asking suggestions for a set of candidate stocks and fisheries for the implementation of RSP-DCFIE IN 2016. A pre-selection of candidate stocks and fisheries was carried out taking into account the overall knowledge on Mediterranean and Black Sea (see Chapter 3.3) and the criteria expressed in the Call for Proposals Mare/2014/19.

As concerns the sampling program on stomach contents, the advices were requested on the following stocks:

European hake (Merluccius merluccius) in the North western Mediterranean Sea (GSAs 6, 7 and GSA9).

Common sole (Solea solea) in the central-northern Adriatic (GSA 17).

European hake (Merluccius merluccius) in the central-northern Adriatic Sea (GSAs 17).

Turbot (Psetta maxima) in Black Sea (GSA 29).

Sprat (Sprattus sprattus) in Black Sea (GSA 29).

Red mullet (Mullus barbatus) in Black Sea (GSA29).



As concerns the sampling program aimed at the collection of data on by-catch of non-target species (protected, endangered or threatened species) the advice was requested for the following fisheries: 

Small pelagic fisheries in the central-northern Adriatic Sea (GSA17).

Rapido trawl fishery in the central and northern Adriatic Sea (GSA17).

Gillnet and bottom longline fisheries in the north western Mediterranean Sea (GSAs 6 and-9).

Turbot (Psetta maxima) fishery in Black Sea (GSA 29).

Picked dogfish (Squalus acanthias) in GSA29.



We received a total of 12 filled questionnaries in spite of the 23 requests of advice sent out. The Fig. 3.4.1  provides and overview of the advices for the stocks and fisheries proposed for the Regional Sampling Programme of Data Collection on Fisheries Impacts on the Ecosystem (RSP-DCFIE) for 2016.

As concerns the stocks suitable for the sampling program on stomach contents, those of the European hake in the north western Mediterranean (GSAs 6, 7- and GSA 9) and of the common sole in the northern and central Adriatic (GSA 17) were selected by the highest number of interviewed as the priority stocks (Fig. 3.4.1, blue bars). For the Black Sea, the stock of turbot was that reaching the highest number of preferences. The three stocks also gained the greater average score.



In the case of the fisheries proposed for the sampling program for by-catch, it is more difficult to evidence clear preferences from the suggestions of the primary End Users. In fact, as evidenced by Fig. 3.4.1. (yellow bars), both for the selection of the priority fishery and for the score, the results were rather similar among the proposed fisheries. Although with a little difference, the fisheries reporting higher preferences were the rapido fishery in central and northern  Adriatic Sea (GSA17) and the turbot fishery in the Black Sea (GSA 29).



Fig. 3.4.1. Results of the requests of advice from primary End Users. Above: number of stocks and fisheries indicated as priority for RSP-DCFIE. Below: score obtained by each stock and fishery (the score is the inverse value of the average rankings reported by the interviewed End Users). Blue bars: stocks proposed for the sampling of stomach contents. Yellow bars: fisheries proposed for the additional sampling on by-catch.
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The selection of stocks and fisheries candidate for the RSP-DCFIE in 2016 has taken into account the following criteria, which follow also the indications of the Call for Proposals MARE/2014/19: 

the stocks and fisheries to be selected shall involve demersal and/or small pelagic species, large pelagics are out of the scope of this study;

the characteristics of the stocks and fisheries to be selected had to ensure the criterion of replicability, in order to apply the sampling protocols also to other stocks and fisheries; 

the fisheries and the stocks should, possibly, affect at least three Member States;

the stocks to be selected for the collection of stomach content data should, preferably, occupy medium-high level of the food chain.



As concerns the stocks to propose for the sampling program on stomach contents, those of European hake (M. merluccius) in the Mediterranean Sea widely met the selection criteria above mentioned. The following characteristics have been considered relevant:

widespread distribution and great importance in the otter bottom trawl fisheries;

M. mercluccius is an active predator, whose diet occupies a medium-high position in the trophic chain and shows ontogenic changes in the food spectrum (e.g. Bozzano et al., 1997; 2005; Carpentieri et al., 2005, among others); 

the stocks of European hake suffers a "chronic" overexploitation, mainly due to growth overfishing, in all the Mediterranean demersal fisheries;

the diet of the species, although widely studied, needs to be known with more detail and regularly monitored. In particular, there is a need to better know the pool of food resources sustaining the M. merluccius stocks, especially in the juvenile phase. 



In the wide area of the North-western Mediterranean (GSAs 6, 7 and GSA9), European hake is exploited  by different fisheries of Spain, France and Italy (otter bottom trawl for demersal species, otter bottom trawl for mixed demersal species, gillnets for demersal species, longlines for demersal species), whose importance varies from one GSA to another. 

Although the diet of European hake has been widely studied in those areas, it would be necessary to deepen this knowledge, especially on the pool of resources sustaining  this species, by means of a more accurate (in space and in time) sampling of stomach contents.

The stock of European hake in north-western Mediterranean received also the greatest preferences from the primary End Users interviewed. It is in addition worth to mention that demersal fisheries in GSA 6 and 7 are  subject to a Multiannual Management Plan and hake is one of the most important assessed stock in the area. On the basis of these considerations, the proposal has been oriented on the stocks of European hake in the GSAs 6, 7, and 9. 



The stock of turbot, P maxima, in the Black Sea (GSA 29) displays similar characteristics of those previously mentioned for European hake in north-western Mediterranean; therefore, also the turbot stock is proposed for the sampling of stomach contents of RSP-DCFIE in 2016. Moreover, also this stock received high preferences from the primary End Users. 



As concerns the fisheries proposed for the sampling programme of the by-catch (with particular attention on the protected, endangered and threatened species) in the Mediterranean Sea, the selection was originally oriented to the small pelagic fisheries in the Adriatic sea, as this was deemed to better fulfil the criteria of the Call for Proposal, and had a high score in the consultation with end-users and the background analysis gave some evidence of the occurrence of by-catches of sensitive species.  In addition, this fishery is the subject of a multiannual management plan. 

During the Interim meeting of the project held in Brussels on 21 October 2015, several issues were discussed, including those related to the criterion of the Call for Proposals MARE/2014/19 which indicated the need that the fisheries to be monitored for by catch should involve at least three Member States. 

Following a reflection on this issue and the comments received by DGMARE to the Interim report, the driving criteria were reconsidered, downweighing the constraint of three Member States involved in the fisheries to be monitored for the by-catch in comparison to the possible impact of certain fisheries on sensitive species.

Following such considerations, the selection of candidate fishery to be monitored changes focus and was moved towards the bottom trawling for demersal species (OTB_DES), on the basis of the following considerations:

high importance in terms of fishing pressure (both fishing capacity and activity), volume and value of landings;

widespread distribution in all the EU Mediterranean GSAs.

The discards by this fishery constitute a noticeable fraction of the total catch. They mainly account for non commercial species, but even a fraction of undersized species is routinely discarded;

according to the available data, although the by catch of sensitive and endangered species seems not very relevant, there are indications of incidental catches of several species, mainly elasmobranchs,  and sea turtles, especially in some areas (i.e. the northern Adriatic, GSA17).

the current information on by catch is still not homogenous in the various GSAs: thus the collection of data needs to be intensified, also to reduce the variability and uncertainty of the available estimates; 



The decision to select the otter bottom fishery for demersal species was also driven by the criterion of replicability, in order to have protocols and results applicable to a larger number of situations and for the widest area possible. 

The Adriatic Sea (GSAs 17 and 18) is the proposed area where to design and implement the RSP-DCFIE for the incidental by catch of otter bottom trawl for demersal species. Moreover, in order to have a picture from another site and also to better allow the replicability of protocols and results, the GSAs 22 and 25 (Aegean Sea and Cyprus) could be proposed as integrative areas.



Another candidate fishery worth to be monitored for the by catch of endangered and protected species is the turbot fishery performed with gillnets in the Black Sea (GSA 29). This fishery is carried out by the fleets of all the countries (both EU and non EU) on the Black Sea coasts. It was reported the presence of by catch of some elasmobrach species, mainly S. acanthias and R. clavata; in addition, occasional incidental catches of Acipenser spp.  and cetaceans have been reported. The information on discards and by catch is however still scattered, therefore it needs to be monitored with more detail. 



The selected stocks and fisheries for the RSP-DCFIE will be the object of the activities of the Task 3.2  devoted to elaborate appropriate tools and methodologies regarding the sampling of the incidental by catch and the collection and analysis of fish feeding ecology data.


4. CONCLUSIONS



The Deliverable D.3.1"Characteristics of the fisheries and stocks selected for data collection on fisheries impacts on the ecosystem in 2016" is the first product of WP3. It is the result of different and sequential steps, following a different but complementary approach, which partial outcomes are:

a.	Critical revision of all the documents produced by the primary end users as concerns the Ecosystem Approach and the fishery impact on the ecosystems.

b.	Description of the main Mediterranean and Black Sea fisheries/stocks. 

d. 	Synthesis with the main characteristics of the fisheries and stocks selected.

c.	Selection of the fisheries and stocks for the RSP-DCFIE for 2016.

The critical revision of documents produced by primary End Users, such as STECF, ICES, GFCM, BSC and other RFMOs, confirmed the needs to take into account aspects related to the fishery impact on the ecosystems in the future EU Multiannual Programmes. 

The review of the available understandings on the main demersal and small pelagic fisheries and stocks in Mediterranean and Black sea produced a detailed picture on fishing capacity and fishing effort, landings, discards and by-catch, as well as on fishing impact on the ecosystems. At the same time, the current knowledge about the status of the main stocks was revised.

The selection of stocks and fisheries which will be object of the RSP-DCFIE in 2016 was made after a critical revision on their characteristics in the Mediterranean and Black Sea, supported by advices provided by he primary End Users and following the discussions and the inputs received by DGMARE during and after the Interim meeting of the project held in Brussels on October 21st 2015. 

The selection has been done taking into account the following criteria, which follow also the indications of the Call for Proposals MARE/2014/19: 

the stocks and fisheries to be selected shall involve demersal and/or small pelagic species, large pelagics are out of the scope of this study.

the characteristics of the stocks and fisheries to be selected hade to ensure the criterion of replicability, in order to apply the sampling protocols also to other stocks and fisheries; 

the fisheries and the stocks should, possibly, affect at least three Member States;

the stocks to be selected for the collection of stomach content data should, preferably, occupy medium-high level of the food chain.



The stocks proposed for the sampling program on stomach contents are:

the European hake (M. merluccius) in north-western Mediterranean (GSAs 6, 7 and GSA9);

the turbot, P. maxima, in Black Sea (GSA 29). 



The fisheries proposed for the sampling program of the by-catch (with particular attention on the protected, endangered and threatened species) are: 

The bottom trawling for demersal species (OTB_DES) in the Mediterranean GSAs 17 and 18 and, possibly, also in the GSAs 22 and 25, to have an integrated picture of the monitoring outcomes. 

The gillnet turbot fishery performed in Black Sea (GSA 29). 
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Standard template used for the description of the main 

Mediterranean and Black Sea stocks/fisheries.









		PROJECT: MARE/2014/19 Med & BS 

Strengthening regional cooperation in the area of fisheries data collection in the Mediterranean and Black Sea

 



		

WP3. REGIONAL SAMPLING PROGRAM FOR THE COLLECTION OF DATA ON FISHERIES IMPACTS ON THE ECOSYSTEM.

Task 3.1. Identifying, in consultation with the relevant end users in the region, the exact data to be collected (Resp. V. Raykov, IO-BAS).



ACTIVITY: Review of the available understandings on the fishery induced ecosystem impacts. Partners involved: IO-BAS, CIBM, COISPA, IEO, CNR-ISMAR, IOF



Dear Partner, please provide a short summary of the aspects indicated below, including, if available, the relevant bibliographic references. This review should be done according to geographical areas, preferably corresponding to the GSAs.  The proposal for sharing the work among partners is the following:

IEO: Spanish Mediterranean, Gulf of Lions

CIBM: Ligurian Sea, Sardinia, Northern and central Tyrrhenian Sea

COISPA: Southern Tyrrhenian Sea, South Adriatic Sea (western side), Ionian Sea

CNR-ISMAR: Northern and central Adriatic Sea (western Side), Aegean Sea, Sicily Strait

IOF: Adriatic Sea (eastern side)

IO-BAS: Black Sea



A) INFORMATION ON FISHERIES AND STOCKS 

Synthetic description of the most important fisheries (in terms of fishing capacity, total landings and economic revenues) in the area of competence, as outlined above. Please, provide information, if available, on target species, or main species caught, main gears used, fishing grounds, seasonality, status of exploitation of stocks (if stock assessments are available).

Please resume the information in the Table A1.



B) INFORMATION REGARDING BY-CATCH

- - Please, provide information on the main by-catch species by fishery, and on the proportion of by-catch (both commercial and discarded) with respect to the total catch.

- Include information, if available, on the presence of protected, endangered and threatened species in the by-catch.- Which aspects of the fishery (gear, seasonality, fishing ground, etc.) influence the probability of interactions with protected, endangered and threatened species?  Please provide details.

- Are in the geographical subarea you are describing  particular hotspot areas for incidental catches of protected, endangered and threatened species?

- Provide information on the presence of technical measures (e.g. selectivity devices) or the implementation of spatial-temporal measures (e.g. fishing closures, MPAs, No take Zones, etc.) aimed at reducing the by-catch. 



Please resume the information in the Table B1.



 

C) INTERACTIONS WITH ECOSYSTEMS

- Please, provide information about the presence of sensitive habitats (SH) and essential fish habitats (ESH) in the area of competence.

- Provide a brief description of possible documented effects of those fisheries on the ecosystems (e.g. on sediments, benthic communities, trophic interactions, species diversity, etc.).

-provide information on the ecosystem indicators used in the DCF, i.e. indicators 1, 2, 3, 4 and 8.
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Table A1





		GSA

		Fishery

		Gear used; number of vessels

		Target species (landings, tons)*

		Depth range (m)

		Area

		Seasonality**

		Stock Assessments (Include source)

		Information on the trends of the stocks

		Reference to the estimate of the balance indicators (that are related to the fleet segments): Sustainable Harvest Indicator (SHI) and Stock At Risk Indicator (SAR)





		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		

		







* the most recent years in the statistics

**Please indicate quarters (1, 2, 3, 4), or use “All year” for fishery carried out all year round































Table B1





		GSA

		Fishery

		Total landings  (tons) *

		Discards (tons) **

		Discards (tons) of species included in the Annex II of the EU reg. 1967/2006

		Main discarded species/taxa

		Presence of endangered species

		Technical measures (e.g. selectivity devices)

		Spatial-temporal fishing closure



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		.

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		







* the most recent years in the statistics

** total discards
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Template of the request of advice/questionnaire




SURVEY "MARE/2014/19 MED&BS - REF. TASK 3.1"



The project: MARE/2014/19 Med&BS - Strengthening regional cooperation in the area of fisheries data collection in the Mediterranean and Black Sea – launched by the European Commission (for details please see on the stakeholder web SharePoint) with the aim of laying out a Multiannual Regional Work Programme – MRWP – will include:

a Regional Sampling Programme for 2016 covering Commercial Fisheries (RSP-CF);



a Regional Sampling Programme for 2016 covering the Data Collection on Fisheries Impacts on the Ecosystem (RSP-DCFIE);

Procedures to Quality Assessment of Biological Data at regional level (PQA-BD). The Work Package 3 of the project is addressing the point 2 above with the objectives of:

Designing a sampling program targeted to gather data on stomach contents of fish, in order to collect information on diet spectra and resource partitioning, which are required for multi-species stock assessments.

Designing a sampling program to increase the collection of data on by-catch, especially of non - target species, such as protected, endangered or threatened species.

Proposing additional ecosystem indicators, which can be useful to improve the assessment of the ecosystem impact due to fishing activity.

The knowledge and experience of end-users and stakeholders is crucial to facilitate the selection of  fisheries and stocks relevant to Regional Sampling programme for the data collection on fisheries impacts on the ecosystem (RSP-DCFIE for 2016). This is the reason why we are asking you the courtesy of spending some of your valuable time to give your advice for the selection of fisheries and stocks.

According to the working programme of the project, agreed by DGMARE, at least one stock must be selected for stomach content and at least one fishery for the by-catch data analysis in both the Mediterranean and Black Sea.

Selection criteria to be considered, among others, are:

stocks and fisheries should involve demersal and/or small pelagic species (large pelagics are not included in the project);

the fishery to be selected for collection of by catch and stomach content data should affect at least three Member States;

the commercial species to be selected for the collection of stomach content data should,  preferably, occupy a medium-high position in the trophic chain.

We are thus asking you to rank with a score from 1 to 3 the candidate case studies listed in the online questionnaire for the selection of the stocks (Section A) and fisheries (Section B) as above specified. We very much appreciate your kind collaboration and your valuable contribution of experience.

Thanking you very much in advance.



Violin Rajkov, Responsible of Task 3.1 Paolo Sartor, Coordinator of WP3



		



Section A) As concerns stocks/species for the sampling program on stomach contents.



		

1) European hake (Merluccius merluccius) in the north western Mediterranean Sea (GSAs 6-7-8-9).

Justification:

European hake is a predator placed at a medium-high level of the food chain; it is a key species for the demersal fish assemblages of both the continental shelf and slope;

the species shows high catch/landings and economic value. Important nursery and  spawning areas, probably the most important of the whole Mediterranean Sea are located in the north western part of the basin;

the exploitation of the species is subjected to an interaction among fisheries by different countries (Italy, France, Spain) using different gears (e.g. otter trawling, longlines, gillnets), affecting different size classes;

information on stomach contents and feeding ecology is already available. The data, even though spatio-temporally scattered, show ontogenetic variations in the trophic spectrum;

the stock of European hake in the proposed area is widely studied and it has been regularly assessed since several years.















2) Common sole (Solea solea) in the central-northern Adriatic (GSA 17)

Justification:

common sole is a predator placed at medium-high level of the food chain and is a key species in the demersal fish assemblages of the coastal area;

the species shows high catch/landings and economic value;

the species shows important spawning areas in this GSA;

the exploitation of the species is subjected to an interaction among fisheries by different countries (Italy, Slovenia, Croatia) using different gears (e.g. otter trawling, “rapido” trawling, trammel nets, gillnets), which affect different size classes;

some information on stomach contents and feeding ecology is already available;

the stock of common sole in the proposed area is widely studied and it has  regularly  been assessed since several years.















3) European hake (Merluccius merluccius) in the central-northern Adriatic Sea (GSAs 17).

Justification:

European hake is a predator placed at medium-high level of the food chain and is a key species for the demersal fish assemblages of the continental shelf and slope;

in this area the species shows high catch/landings and economic value. Important nursery areas are located in GSA17 (e.g. the Pomo pit);

the exploitation of the species is subjected to an interaction among fisheries by different countries (Italy, Slovenia, Croatia);

some information on stomach contents and feeding ecology is already available. The data show ontogenetic variations in the trophic spectrum;

in this area the stock of European hake is widely studied and recently assessed.



		

		

		

		

		









Turbot (Psetta maxima) in Black Sea (GSA 29).

Justification:

turbot is a predator placed at medium-high level of the food chain and it is a key species in the demersal fish assemblages of the coastal area;

high catch/landings;

keystone species in Black Sea ecosystem;

available data and studies on stomach contents: variations in the diet according to change in size/age;

in this area the exploitation of the species is subjected to an interaction among fisheries of different countries (e.g. Bulgaria, Romania - EU waters), Turkey, Ukraine, Russian Federation, Georgia) using different gears as gillnets and bottom trawls.



		

		

		







Sprat (Sprattus sprattus) in Black Sea (GSA 29)

Justification:

high catch/landings;

data and research on stomach content exist ( scientific papers) for Black Sea;

zooplankton feeder (key place in the trophic chain);

prey for most of the higher trophic levels (e.g. turbot);

keystone species for Black Sea ecosystem;

the sprat is considered shared stock (among Black Sea countries) in GSA29;

in this area the exploitation of the species is subjected to an interaction among fisheries of different countries (e.g. Bulgaria, Romania - EU waters), Turkey, Ukraine, Russian Federation, Georgia using different gears (mid-water trawls, uncovered pound nets, paired mid-water trawls (Turkey only), purse seine (Turkey only).



		

		

		









Red mullet (Mullus barbatus) in Black Sea (GSA29)

Justification:

increasing catch/landings in Western part of Black Sea;

exported product;

by catch of midwater trawl fisheries, bottom trawl fisheries in Turkey;

data gaps on biology, age, spawning intensity and population structure;

the exploitation of the species is subjected to an interaction among fisheries by different countries.





















Section B) As concerns the fisheries for the sampling program aimed at increasing the collection of data on by-catch of non-target species  (protected, endangered or threatened species).



Small pelagic fisheries in the central-northern Adriatic Sea (GSA17)

Justification:

these fisheries are performed with purse seine and pelagic (single or paired) trawls, targeting anchovy, sardine and to a lesser extent, mackerel and horse mackerel;

catches and landings, and the related economic value account for the greatest proportion for the small pelagic fisheries in the whole Mediterranean;

although scattered, there is some information on the presence of by-catch, sometime constituted by sensitive, endangered and protected species (e.g. Elasmobranchs);

the monitoring on incidental by catch needs a regular sampling program.



		

		

		







Rapido trawl fishery in the central and northern Adriatic Sea (GSA17)

Justification:

this fishery is performed using rapido trawls. The fishing grounds affect mostly the western area of the central and northern Adriatic (GSA 17). The main target species is the common sole (Solea solea), followed by the cuttlefish (Sepia officinalis) and the mantis shrimp (Squilla mantis).

the landings related by this fishery account for an important fraction of the total demersal landing of all the Adriatic fisheries.

an important fraction of the total catch is constituted by the non commercial by catch (e.g. gastropods, bivalves, crabs, echinoderms). The environmental impact of this fishery on the bottom communities (e.g. the damages on the facies of Athrina fragilils) has been well documented.

In the commercial by catch some Elasmobranchs (e.g. Raja spp., Torpedo spp.) are also present.



		

		

		







3) Gillnet and bottom longline fisheries in the north western Mediterranean Sea (GSAs 6--8-9).

Justification:

these fisheries target large specimens (greater than 30 cm TL) of European hake (Merluccius merluccius). Important species of the by catch are the tub gurnard (Chelydonicthys lucernus) and the silver scabbardfish (Lepidopus caudatus);

the fishing activity is performed by small scale vessels using bottom longlines (mostly in the Catalan Sea, GSA 6) and gillnets (mostly in the Ligurian and central-northern Tyrrhenian Sea (GSA 9);

the fisheries are mostly seasonal (winter-spring); the fishing grounds are located from the border of the continental shelf to the upper slope (150-300 m depth);

by catch is mostly constituted by mackerels and horse mackerels (Trachurus spp. and Scomber spp) but also by large pelagic species, as Auxis rochej, some Elasmobranchs, as Scyliorhinus canicula, are also present.



		

		

		







Turbot (Psetta maxima) fishery in Black Sea (GSA 29):

Justification:

this fishery is performed using gillnets (all GSA29) and bottom trawls (in Turkey).

by catch in gillnets refers to Elasmobranches (Squalus acanthias, Raja clavata, Dasyatis pastinaca), Acipenseridae (sturgeons) and cetaceans;

landings are of high economic value, and with very high internal consumption;

there are big gaps on incidental by catch of species in turbot fishery and vice-versa by catch of turbot in many other fisheries (e.g. beam trawl fishery and mid-water trawl fishery);



		

		

		







Picked dogfish (Squalus acanthias) in GSA29

Justification:

-this fishery is performed by long-lines;

-no target fishery of the species in Turkey and Georgia (by catch);

-high trophic level (top predator), the only one Shark species in Black Sea;

-by caught in turbot Gillnet fisheries and trawl (bottom trawl, pair trawl, midwater trawl, and purse seine);

-monitoring on incidental by catch needs a regular sampling program (including observers on board).
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Synoptic tables summarising the characteristics of the fisheries ans stocks in Mediterranean and Black Sea 
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Table 1. GSA01 Mediterranean fishing fleet. Source of data: Spanish Ministry Fleet Register (January 2015).



		

		Vessel Length

		Nº vessels

		Average GT

		Average LOA

		Average Kw



		Artisanal fleet

		VL<06

		58

		0.96

		5.36

		16.53



		

		VL0612

		345

		2.95

		8.27

		36.02



		

		VL1218

		17

		11.20

		13.14

		95.65



		

		VL1824

		-

		-

		-

		-



		

		VL2440

		1

		91.07

		24.50

		350.00



		

		Total

		421

		3.22

		8.10

		36.99



		Otter bottom trawl

		VL0612

		5

		6.27

		9.58

		56.80



		

		VL1218

		35

		27.66

		15.95

		109.20



		

		VL1824

		52

		68.39

		21.22

		196.86



		

		VL2440

		11

		97.45

		24.81

		324.09



		

		Total

		103

		54.64

		19.25

		173.86



		Purse seine

		VL0612

		13

		6.67

		10.02

		61.54



		

		VL1218

		48

		23.38

		15.57

		141.73



		

		VL1824

		27

		53.15

		20.67

		271.56



		

		Total

		88

		30.04

		16.31

		169.71



		Set longline

		VL0612

		2

		6.88

		10.20

		107.03



		

		VL1218

		3

		11.67

		13.90

		169.00



		

		Total

		5

		9.75

		12.42

		144.21



		Drifting longline

		VL0612

		4

		3.98

		11.37

		78.50



		

		VL1218

		24

		29.37

		15.14

		113.07



		

		VL1824

		22

		90.99

		21.55

		221.95



		

		VL2440

		5

		130.55

		25.29

		356.40



		

		Total

		55

		61.37

		18.35

		176.23



		TOTAL

		

		672

		19.42

		11.76

		88.78













Figure 1. GSA01. Temporal evolution of the number of vessels. OTB: Bottom otter trawl; Artisanal: artisanal fleet; PS: purse seine; LLS: set longline; LLD: drifting longline.







Figure 2. GSA01. Landings of the target species in the métier OTB_DEF.

 Source of data: Medit data call 2014.







Figure 3. GSA01. Landings of the target species in the métier OTB_DWS. 

Source of data: Medit data call 2014.







Figure 4. GSA01. Landings of the target species in the métier PS_SPF. 

Source of data: Medit data call 2014.



























Figure 5. GSA01. Landings of the target species in the métier GTR_DEF. 

Source of data: Medit data call 2014.







Figure 6. GSA01. Landings of the target species in the métier FPO_DEF. 

Source of data: Medit data call 2014.







Figure 7.GSA02. Landings of the target species in the métier OTB_DWS. 

Source of data: Medit data call 2014.



























Table 2. GSA05. Mediterranean fleet. Source of data: Spanish Ministry Fleet Register (January 2015)



		

		Vessel Length

		Nº vessels

		Average GT

		Average LOA

		Average Kw



		Artisanal fleet

		VL<06

		29

		0.78

		5.55

		14.67



		

		VL0612

		229

		2.76

		8.22

		51.35



		

		Total

		258

		2.54

		7.92

		47.21



		Otter bottom trawl

		VL1218

		7

		31.89

		17.02

		137.09



		

		VL1824

		30

		57.51

		20.91

		242.63



		

		VL2440

		6

		81.26

		24.81

		402.67



		

		Total

		43

		56.66

		20.82

		247.78



		Purse seine

		VL0612

		4

		5.38

		10.37

		89.75



		

		VL1218

		2

		21.96

		15.29

		122.00



		

		Total

		6

		10.91

		12.01

		100.50



		Set longline

		VL0612

		3

		4.10

		9.24

		64.33



		

		VL1218

		1

		8.70

		12.80

		120.00



		

		Total

		4

		5.25

		10.13

		78.25



		Drifting longline

		VL0612

		1

		4.50

		9.60

		97.00



		

		VL1218

		2

		16.81

		13.19

		95.00



		

		Total

		3

		12.71

		11.99

		95.67



		TOTAL

		

		314

		10.24

		9.83

		76.65













Figure 8. GSA05. Temporal evolution of the number of vessels. OTB: Bottom otter trawl; Artisanal: artisanal fleet; PS: purse seine; LLS: set longline; LLD: drifting longline.

























Figure 9. GSA05. Landings of the target species in the métier OTB_DEF. Source of data: Medit data call 2014.





Figure 10. GSA05. Landings of the target species in the métier OTB_DWS. Source of data: Med data call 2014.





Figure 11. GSA05. Landings of the target species in the métier OTB_MDD. Source of data: Med data call 2014.







Figure 12. GSA 05. Landings of the target species in the métier GTR_DEF. Source of data: Medit data call 2014.

Table 3. GSA06 Mediterranean fleet. Source of data: Spanish Ministry Fleet Register (January 2015).



		

		Vessel Length

		Nº vessels

		Average GT

		Average LOA

		Average Kw



		Artisanal fleet

		VL<06

		57

		0.96

		5.36

		13.23



		

		VL0612

		533

		3.78

		8.79

		52.38



		

		VL1218

		97

		11.10

		13.23

		95.27



		

		VL1824

		-

		-

		-

		-



		

		VL2440

		2

		197.75

		27.00

		570.00



		

		Total

		689

		5.14

		9.18

		56.88



		Otter bottom trawl

		VL0612

		15

		8.35

		10.33

		47.20



		

		VL1218

		111

		24.15

		15.56

		99.11



		

		VL1824

		215

		58.95

		21.10

		262.05



		

		VL2440

		107

		99.28

		25.54

		430.43



		

		Total

		448

		58.27

		20.43

		254.70



		Purse seine

		VL0612

		3

		5.97

		10.64

		87.00



		

		VL1218

		36

		27.12

		16.25

		236.78



		

		VL1824

		59

		46.26

		20.78

		307.04



		

		VL2440

		20

		76.07

		25.20

		379.70



		

		Total

		118

		44.45

		19.89

		292.33



		Purse seine (BFT)

		VL2440

		4

		228.19

		36.31

		1175.75



		

		VL>40

		2

		349.80

		43.43

		1622.00



		

		Total

		6

		268.73

		38.68

		1324.50



		Set longline

		VL0612

		21

		4.29

		9.01

		75.05



		

		VL1218

		10

		14.39

		13.29

		140.50



		

		VL1824

		1

		33.69

		18.00

		270.00



		

		Total

		32

		8.36

		10.63

		101.60



		Drifting longline

		VL1218

		16

		14.95

		13.97

		89.12



		

		VL1824

		4

		47.76

		19.40

		225.75



		

		Total

		20

		21.51

		15.06

		116.45



		TOTAL

		

		1313

		28.33

		14.24

		153.62









Figure 13. GSA06. Temporal evolution of the number of vessels. OTB: Bottom otter trawl; Artisanal: artisanal fleet; PS: purse seine; PS (BFT): purse seine for bluefin tuna; LLS: set longline; LLD: drifting longline.



Table .4. GSA06. Ports and number of vessels by fleet. Source of data: Spanish Ministry Fleet Register (January 2015).



		Port

		Artisanal

		OTB

		PS

		PS (BFT)

		LLS

		LLD

		Total



		Altea

		5

		10

		2

		

		

		

		17



		Ametlla de Mar

		19

		21

		7

		6

		1

		1

		55



		Arenys de Mar

		31

		14

		7

		

		

		1

		53



		Barcelona

		1

		13

		21

		

		

		

		35



		Benicarló

		10

		19

		

		

		

		

		29



		Blanes

		22

		18

		6

		

		4

		4

		54



		Burriana

		17

		7

		5

		

		

		1

		30



		Calpe

		5

		15

		

		

		

		

		20



		Cambrils

		9

		17

		4

		

		

		

		30



		Castellón

		16

		16

		14

		

		

		3

		49



		Cullera

		33

		14

		

		

		2

		

		49



		Denia

		13

		17

		1

		

		

		2

		33



		Gandía

		40

		6

		

		

		

		

		46



		Jávea

		8

		6

		4

		

		

		

		18



		La Escala

		14

		

		6

		

		2

		

		22



		Palamós

		14

		25

		4

		

		5

		1

		49



		Peníscola

		14

		25

		

		

		1

		

		40



		Roses

		23

		19

		6

		

		4

		

		52



		San Carlos de la Rápita

		41

		46

		

		

		

		

		87



		San Pedro del Pinatar

		54

		1

		1

		

		

		

		56



		Santa Pola

		51

		29

		

		

		

		

		80



		Tarragona

		10

		31

		9

		

		1

		1

		52



		Valencia

		13

		5

		

		

		

		

		18



		Vilanova i la Geltru

		30

		22

		9

		

		7

		3

		71



		Villajoyosa

		11

		29

		

		

		

		

		40



		Vinaroz

		19

		10

		3

		

		

		

		32



		Others (28 minor ports)

		166

		13

		9

		

		5

		3

		196



		TOTAL

		689

		448

		118

		

		32

		20

		1313











Figure 14. GSA06. Landings of the target species in the métier OTB_DEF. Source of data: Med data call 2014.





Figure 15. GSA06. Landings of the target species in the métier OTB_DWS. 

Source of data: Med data call 2014.







Figure 16. GSA06. Landings of the target species in the métier PS_SPF. 

Source of data: Med data call 2014.







Figure 17.GSA06. Landings of the target species in the métier LLS_DEF. 

Source of data: Med data call 2014.









Figure 18. GSA06. Landings of the target species in the métier GTR_DEF. 

Source of data: Med data call 2014.









Figure 19. GSA06. Landings of the target species (tons) in the métier GNS_DEF. 

Source of data: Med data call 2014.



















































Table.5. GSA07 Spanish fleet. Source of data: Spanish Ministry Fleet Register (January 2015).



		

		Vessel Length

		Nº vessels

		Average GT

		Average LOA

		Average Kw



		Artisanal fleet

		VL<06

		4

		1.03

		5.60

		19.25



		

		VL0612

		6

		2.91

		8.06

		38.33



		

		Total

		10

		2.16

		7.08

		30.07



		Otter bottom trawl

		VL0612

		1

		12.23

		9.80

		35.00



		

		VL1824

		6

		84.17

		22.09

		434.83



		

		VL2440

		8

		107.92

		26.21

		535.87



		

		Total

		15

		92.04

		23.47

		462.07



		Set longline

		VL0612

		2

		6.53

		10.48

		95.50



		

		VL1218

		5

		17.85

		14.40

		193.20



		

		Total

		7

		14.62

		13.28

		165.29



		TOTAL

		

		32

		47.02

		16.12

		262.34













Figure 20. GSA07, Spanish fleet. Temporal evolution of the number of vessels. OTB: Bottom otter trawl; Artisanal: artisanal fleet; LLS: set longline; LLD: drifting longline.















































Figure 21. GSA07, Spanish fleet. Landings of the target species in the métier OTB_DEF. 

Source of data: Med data call 2014











Figure 22. GSA07, Spanish fleet. Landings of the target species in the métier OTB_DWS. 

Source of data: Med data call 2014







Figure 23. GSA07, Spanish fleet. Landings of the target species in the métier LLS_DEF. Source of data: Med data call 2014











Table 6. GSA07 French fleet. Source of data: EU Fleet Register (2013).



		

		Vessel Length

		Nº vessels

		Average GT

		Average LOA

		Average Kw



		Artisanal fleet

		VL<06

		282

		0.92

		5.37

		29.02



		

		VL0612

		698

		3.18

		7.93

		80.65



		

		VL1218

		19

		23.61

		14.67

		183.74



		

		VL1824

		4

		35.70

		19.39

		365.75



		

		Total

		1003

		3.06

		7.38

		69.22



		Otter bottom trawl

		VL1824

		9

		69.69

		20.21

		290.78



		

		VL2440

		7

		124.27

		24.91

		316.00



		

		Total

		16

		93.57

		22.43

		254.70



		Midwater otter trawl

		VL1824

		17

		60.08

		20.35

		316.00



		

		VL2440

		25

		120.17

		24.90

		316.00



		

		Total

		42

		95.85

		23.06

		316.00



		Purse seine

		VL0612

		9

		7.48

		10.12

		132.89



		

		VL1218

		3

		51.65

		16.28

		131.67



		

		VL1824

		4

		48.75

		20.90

		311.75



		

		VL2440

		16

		208.19

		33.39

		639.00



		

		VL>40

		8

		298.75

		41.23

		986.00



		

		Total

		40

		153.46

		27.19

		523.75



		Set longline

		VL0006

		82

		0.83

		5.43

		25.50



		

		VL0612

		98

		2.37

		7.27

		78.71



		

		VL1218

		1

		10.82

		12.63

		74.00



		

		Total

		181

		1.73

		6.46

		54.58



		Drifting longline

		VL0212

		2

		5.94

		10.78

		164.50



		

		VL1218

		1

		71.00

		17.95

		146.00



		

		Total

		3

		27.63

		13.17

		158.33



		TOTAL

		

		1285

		11.77

		8.58

		92.48









Table 7. Information on fisheries and stocks, GSAs 1, 2, 5, 6, and 7.



		GSA

		Fishery

		Gear used; number of vessels

		Target species (landings, tons)*

		Depth range (m)

		Area

		Seasonality

		Stock Assessments (Include source)

		Information on the trends of the stocks



		1

		Demersal bottom trawl fishery

		Bottom trawl net; 103 vessels in 2014

		M. merluccius

P. longirostris

M. barbatus

M. surmuletus

N. norvegicus

O. vulgaris

A. antennatus

		50-800 m

		Shelf and slope

		All year

		A. antennatus: in overexploitation (WGSAD, 2014-2)

M. barbatus: exploited unsustainably (EWG 14-09)

L. budegassa: exploited unsustainably (EWG 14-09)

M. merluccius: high overfishing (WGSAD, 2014-1)

P. longirostris: fished unsustainably (EWG-13-09)

		A. antennatus: relative intermediate biomass (WGSAD, 2014-2)

M. merluccius: Relative intermediate biomass (WGSAD, 2014-1)





		1

		Purse seine targeting small pelagic species

		Purse seine; 88 vessels in 2014

		E. encrasicolus

S. pilchardus 

		

		

		All year

		E. encrasicolus: uncertain (WGSASP, 2014-2)

S. pilchardus: uncertain (WGSASP, 2014-2)

		



		1

		Trammel net targeting demersal species

		Trammel net

		S. officinalis

M. surmuletus

S. solea

		

		

		

		

		



		1

		Pots and traps targeting demersal species

		Pots and traps

		O. vulgaris

		

		

		

		

		



		2

		Demersal bottom trawl fishery

		Bottom trawl net

		A. antennatus

		500-800 m

		

		May-October

		

		



		5

		Demersal bottom trawl fishery

		Bottom trawl net; 43 vessels

		M. surmuletus

S. smaris

O. vulgaris

M. merluccius

N. norvegicus

A. antennatus

		50-800 m

		Shelf and slope

		All year

		M. merluccius: in overexploitation (WGSAD, 2014-2)

M. surmuletus: in overexploitation (WGSAD, 2014-2)

A. antennatus: in overexploitation (WGSAD, 2014-2) 

L. budegassa: exploited unsustainably (EWG 14-09)

N. norvegicus: exploited unsustainably (EWG 14-09)

M. barbatus: high overfishing (WGSAD, 2014-1)

P. longirostris: fished unsustainably (EWG-13-09)

		M. merluccius: relative intermediate biomass (WGSAD, 2014-2)

M. surmuletus: relative low biomass (WGSAD, 2014-2)

A. antennatus: relative high biomass (WGSAD, 2014-2)

M. barbatus: Relative low biomass (WGSAD, 2014-1)



		5

		Trammel net targeting demersal species

		Trammel net

		S.  officinalis

M. surmuletus

P. elephas

		<150 m

		Shelf

		All year

		

		



		6

		Demersal bottom trawl fishery

		Bottom trawl net; 448 vessels

		M. merluccius

M. barbatus

M. surmuletus

P. longirostris

N. norvegicus

O. vulgaris

A. antennatus

		50-800 m

		Shelf and slope

		All year

		M. merluccius: In overexploitation (WGSAD, 2014-2)

M. barbatus: In overexploitation (WGSAD, 2014-2)

A. antennatus: In overexploitation (WGSAD, 2014-2)

M. poutassou: Exploited unsustainably (EWG 14-09)

N. norvegicus: Exploited unsustainably (EWG 14-09)

L. budegassa: Exploited unsustainably (EWG 14-09)

P. longirostris: Fished unsustainably (EWG-13-09)

		M. merluccius: relative intermediate biomass (WGSAD, 2014-2) 

M. barbatus: relative high biomass (WGSAD, 2014-2)

A. antennatus: relative high biomass (WGSAD, 2014-2)





		6

		Trammel net targeting demersal species

		Trammel net

		S.  officinalis

M. surmuletus

S. solea

		<150 m

		Shelf

		All year

		

		



		6

		Purse seine targeting small pelagic species

		Purse seine; 118 vessels in 2014

		E. encrasicolu;

S. pilchardus

		

		

		All year

		E. encrasicolus: biomass above reference point and in overexploitation (WGSASP, 2014-2)

S. pilchardus: depleted with low fishing mortality (WGSASP, 2014-2)

		E. encrasicolus: increasing trend in landings and biomass from acoustic (WGSASP, 2014-2)

S. pilchardus: both landings and acoustic trends are decreasing (WGSASP, 2014-2)



		6

		Set longline targeting demersal species

		Longlines

		M. merluccius



		

		

		All year

		

		



		7 (ESP)

		Demersal bottom trawl fishery

		Bottom trawl net; 15 vessels

		M. merluccius

M. barbatus

M. surmuletus

P. longirostris

N. norvegicus

O. vulgaris

A. antennatus

		50-800 m

		Shelf and slope

		All year

		M. merluccius: in overexploitation (WGSAD, 2014-2) M. barbatus: in overexploitation (WGSAD, 2014-2)





		M. merluccius: relative low biomass (WGSAD, 2014-2);

M. barbatus: relative high biomass (WGSAD, 2014-2



		7 (ESP)

		Set longline targeting demersal species

		Longlines; 7 vessels

		M. merluccius



		

		

		All year

		

		








Table 8. Information regarding by catch, GSA 1, 2, 5, 6, and 7.



		GSA

		Fishery

		Total landings  (tons) *

		Discards (tons) **



		1

		Small-scale fisheries

		3935

		140



		1

		Bottom trawl fishery

		4991

		219



		1

		Purse seiner

		13388

		NA



		1

		Longliners

		1687

		NA



		2

		Bottom trawl fishery

		100

		38



		5

		Small-scale fisheries

		487

		73



		5

		Bottom trawl fishery

		2132

		323



		5

		Purse seiner

		735

		NA



		5

		Longliners

		164

		NA



		6

		Small-scale fisheries

		4851

		124



		6

		Bottom trawl fishery

		22516

		252



		6

		Purse seine

		29924

		32



		6

		Longliners

		458

		NA



		7

		Small-scale fisheries

		47

		NA



		7

		Bottom trawl fishery

		967

		192



		7

		Longliners

		93

		64



		

		

		

		





* the most recent years in the statistics.

** total discards: species included in the JRC Data Call 2015.

















 Table 9.  Stock assessments carried out in the last 3 years in GSAs 9 and 11.  



		SPECIES

		GSA

		Method

		Year

		FMSY (F01)

		F/FMSY

		Status of the stock

		Trend of the stock

		Reference



		European hake

		9

		XSA

		2014

		0.22

		5.91

		Exploited unsustainably

		Fluctuating

		EWG_14_09; STECF, 2014



		Deep water rose shrimp

		9

		XSA

		2014

		0.70

		0.97

		Harvested sustainably

		Increasing

		EWG_14_19; STECF, 2014



		Red mullet

		9

		XSA

		2014

		0.60

		1.17

		Exploited unsustainably

		Stable

		EWG_14_09; STECF, 2014



		Norway lobster

		9

		XSA

		2014

		0.21

		2.05

		Exploited unsustainably

		Fluctuating

		EWG_14_09; STECF, 2014



		Mantis shrimp

		9

		VIT

		2011

		1.20

		2.40

		Exploited unsustainably

		Stable

		EWG_11_12; STECF, 2011



		Blue whiting

		9

		XSA

		2014

		0.32

		1.19

		Exploited unsustainably

		Fluctuating

		EWG_14_09; STECF, 2014



		Giant red shrimp

		9

		XSA

		2013

		0.36

		1.92

		Exploited unsustainably

		Fluctuating

		EWG_13_19; STECF, 2013



		Blue and red shrimp

		9

		VIT

		2011

		0.34

		1.68

		Exploited unsustainably

		Fluctuating

		EWG_11_12; STECF, 2011



		Common Pandora

		9

		LCA

		2011

		0.48

		1.31

		Exploited unsustainably

		Fluctuating

		EWG_11_12; STECF, 2011



		Blackmouth catshark

		9

		LCA

		2011

		0.13

		2.69

		Exploited unsustainably

		Stable

		EWG_11_12; STECF, 2011



		Striped red mullet

		9

		VIT

		2011

		0.31

		1.81

		Exploited unsustainably

		Fluctuating

		EWG_11_12; STECF, 2011



		Greather forkbeard

		9

		VIT

		2012

		0.32

		3.16

		Exploited unsustainably

		Fluctuating

		EWG_12_19; STECF, 2012



		Poor cod

		9

		VIT

		2012

		0.74

		1.22

		Exploited unsustainably

		Fluctuating

		EWG_12_10; STECF, 2012



		Anchovy

		9

		VIT

		2011

		0.40*

		2.50*

		Exploited unsustainably

		Fluctuating

		EWG_11-12 STECF, 2011



		Sardine

		9

		Separable VPA

		2014

		0.40*

		1.25*

		Exploited unsustainably

		Decreasing

		EWG_13_19; STECF, 2013



		Red mullet

		11

		XSA

		2013

		0.11

		9.73

		Exploited unsustainably

		Increasing

		EWG_13_19; STECF, 2013



		European hake

		11

		VIT

		2012

		0.30

		3.87

		Exploited unsustainably

		Fluctuating

		EWG_12_10; STECF, 2012



		Deep water rose shrimp

		11

		VIT

		2012

		0.49

		1.41

		Exploited unsustainably

		Fluctuating

		EWG_12_10; STECF, 2012



		Giant red shrimp

		11

		VIT

		2011

		0.49

		2.00

		Exploited unsustainably

		Fluctuating

		EWG_11_12; STECF, 2011







* For small pelagics, the exploitation rate (E) was used as proxy of Fmsy




Table 10. Information on fisheries and stocks, GSAs 9 and 11.



		GSA

		Fishery

		Gear used; n.  of vessels

		Target species (landings, tons)*

		Depth range (m)

		Area

		Seasonality**

		Reference to the estimate of the balance indicators (related to the fleet segments): Sustainable Harvest Indicator (SHI)



		9

		Bottom demersal trawl  

		152 Mean number of vessels per month: 152

		Landings in 2014. 

Red mullet = 1046 t

European hake = 959 t

Horned octopus = 600 t

Deep-water rose shrimp = 467 t

Common squid = 281 t

Mantis shrimp = 269 t

		50-500 m

		Continental shelf and slope

		All year

		VL0612 = 1.87

VL1218 = 2.64

VL1824 = 3.21

VL2440 = 3.40



		9

		Mixed demersal bottom trawl 

		27 vessels

		Landings in 2014. 

Deep water rose shrimp = 93 t

Red mullet = 51 t

European hake = 48 t

Norway lobster = 33 t 

Blue and red shrimp = 22 t

Giant red shrimp = 16 t

		50-700 m

		Continental shelf and slope

		2,3

		VL1218 = 1.99

VL1824 = 2.13

VL2440 = 2.14



		9

		Deep water bottom trawl 

		19 vessels

		Landings in 2014. 

Blue and red shrimp = 61 t

		500-700 m

		Continental slope

		All year

		VL1218 = 1.82

VL1824 = 2.05



		9

		Trammel net demersal species

		661 vessels

		Landings in 2014. 

Cuttlefish = 339 t

Striped red mullet = 225 t

Common octopus = 161 t

European hake = 77 t

Red mullet = 69 t

		0-50 m

		Continental shelf

		All year

		



		9

		Gillnet demersal fish

		237 vessels

		Landings in 2014. 

European hake = 178 t

Gilthead seabream = 24 t

Blackspot seabream = 19 t

Red mullet = 17 t

		0-500 m

		Continental shelf and slope

		All year

		



		9

		Purse seine

		43 vessels

		Landings in 2014. 

Anchovy = 3399 t

Sardine = 1790 t

		0-150 m

		Continental shelf

		2,3

		VL0612 = 1.81

VL1218 = 2.37

VL1824 = 2.33

VL2440 = 1.86



		11

		Demersal Bottom trawl 

		n.a.

		Landings in 2014. 

Red mullet = 203 t

Common octopus = 119 t

Horned octopus = 93 t

Common squid = 69 t

European hake = 45 t

		50-200 m

		Continental shelf

		All year

		VL1218 = 9.54

VL1824 = 8.14

VL2440 = 5.41



		11

		Mixed demersal and deep water bottom trawl 

		n.a.

		Landings in 2014. 

Giant red shrimp = 81 t

European hake = 80 t

Blue and red shrimp =61 t

Red mullet = 51 t

Common squid = 44 t

		200-700 m

		Continental slope

		All year

		VL1218 = 3.16

VL1824 = 5.64

VL2440 = 4.09



		11

		Deep water bottom trawl 

		n.a.

		Landings in 2014. 

Giant red shrimp = 43 t

Blue and red shrimp = 29 t

		500-700 m

		Continental slope

		2,3,4

		VL1218 = 2.42

VL2440 = 2.94



		11

		Trammel net demersal species

		n.a.

		Landings in 2014. 

Common octopus = 159 t

Cuttlefish = 149 t

European hake = 120 t

Striped red mullet = 67 t

Red scorpionfish = 61 t

		

		Continental shelf

		All year

		



		11

		Gillnet demersal fish

		n.a.

		Landings in 2014. 

Cuttlefish = 61 t

Common octopus = 58 t

Striped red mullet = 38 t

Grey gurnard = 37 t

		

		Continental shelf

		All year

		



		11

		Pots and traps demersal species

		n.a.

		Landings in 2014. 

Common octopus = 511 t

Black scorpionfish = 45 t

Cuttlefish = 25 t

		

		Continental shelf

		All year

		



		11

		Set longlines demersal fish

		n.a.

		Landings in 2014. 

White seabream = 33 t

Common two banded seabream = 22 t

Blackspot seabream = 21 t

Dentex = 18 t

Red porgy = 14 t

		

		Continental shelf

		All year

		





* the most recent years in the statistics; **Quarters (1, 2, 3, 4), or “All year” for fishery carried out all year round



Table 11 Information regarding by-catch in GSA 9 and GSA 11.



		GSA

		Fishery

		Total landings  (tons) *

		Discards (tons) **

		Discards (tons) of species included in the Annex II of the EU reg. 1967/2006

		Main discarded species/taxa

		Presence of endangered species

		Technical measures (e.g. selectivity devices)

		Spatial-temporal fishing closure



		9

		Bottom demersal trawl 

		6521 t

		4920 t

		European hake = 236 t

Deep water rose shrimp = 27 t

Horse mackerel = 128 t

Red mullet = 127 t

Common Pandora = 16 t



		Non-commercial species (including benthic epifauna).

Small sized specimens of commercial species not included in the Annex III of Reg. 1967/2006. 

Specimens under MLS of species included in the Annex III of Reg. 1967/2006.

		Scarce. Some species of  Elasmobranchs

		Square mesh 40 mm or diamond mesh 50 mm

		30 days/year fishing closure;

3 nautical miles or inside 50m  

 “Fisheries Restricted Areas” :

Pelagos Cetacean Sanctuary

National Park Tuscan Archipelago

MPA Portofino

MPA Bergeggi 

MPA Cinque Terre

MPA Secche della Meloria

MPA Ventotene and Santo Stefano Isles

MPA Secche di Tor Paterno

Two No Take Zones:  Argentario and Gaeta



		9

		Mixed demersal bottom trawl 

		721 t

		371 t

		European hake = 7 t

Deep water rose shrimp = 3 t

Norway lobster = 1



		The same as above

		The same as above

		The same as above

		The same as above



		9

		Deep water bottom trawl 

		182 t

		51 t

		Discards of target species are practically absent

		The same as above

		The same as above

		The same as above

		The same as above



		9 

		Purse seine for small pelagics

		6700

		n.a.

		Discards of anchovy and sardine are negligible 

		Mackerels and horse mackerels of small size

		Very scarce. Occasional catches of some Elasmobranchs

		Minimum mesh size 14 mm

		The same as above



		9

		Trammel net demersal species

		1883 t

		627 t

		Discards of target species are very scarce

		Non-commercial species (including benthic epifauna).

Small sized specimens of commercial species not included in the Annex III of Reg. 1967/2006. 

Specimens under MLS of species included in the Annex III of Reg. 1967/2006.

		Very scarce. Occasional catches of some Elasmobranch species

		Minimum mesh size 16 mm. maximum length of the net 6000 m

		“Fisheries Restricted Areas”:

Pelagos Cetacean Sanctuary

National Park Tuscan Archipelago

MPA Portofino

MPA Bergeggi 

MPA Cinque Terre

MPA Secche della Meloria

MPA Ventotene and Santo Stefano Isles

MPA Secche di Tor Paterno



		9

		Gillnet demersal fish

		978 t

		146 t

		Horse mackerel = 8 t

		The same as above

		The same as above

		The same as above

		The same as above



		11

		Bottom demersal trawl fishery

		1256 t



		n.a.

		n.a.

		Non-commercial species (including benthic epifauna).

Small sized specimens of commercial species not included in the Annex III of Reg. 1967/2006. 

Specimens under MLS of species included in the Annex III of Reg. 1967/2006.

		n.a.

		Square mesh 40 mm or diamond mesh 50 mm

		 30  days/year fishing closure;

3 nautical miles or inside 50m 

 “Fisheries Restricted Areas” :

Pelagos Cetacean Sanctuary

National Park Maddalena Archipelago

National Park Asinara

National Park of Orosei Gulf 

MPA Asinara

MPA Tavolara Punta Coda Cavallo 

MPA Caccia Cape – Piana Island 

MPA Sinis Peninsula

MPA Carbonara Cape

Three No Take Zones:  Palmas Gulf, Oristano Gulf, Cagliari Gulf 



		11

		Mixed demersal and deep water bottom trawl 

		752 t

		n.a.

		n.a.

		The same as above

		n.a.

		The same as above

		The same as above



		11

		Deep water bottom trawl 

		143 t

		n.a.

		n.a.

		The same as above

		n.a.

		The same as above

		The same as above



		11

		Trammel net demersal species

		1588 t

		n.a.

		n.a.

		The same as above

		n.a.

		Minimum mesh size 16 mm. maximum length of the net 6000 m

		“Fisheries Restricted Areas” :

Pelagos Cetacean Sanctuary

National Park Maddalena Archipelago

National Park Asinara

National Park of Orosei Gulf 

MPA Asinara

MPA Tavolara Punta Coda Cavallo 

MPA Caccia Cape – Piana Island 

MPA Sinis Peninsula

MPA Carbonara Cape

Three No Take Zones:  Palmas Gulf, Oristano Gulf, Cagliari Gulf 



		11

		Gillnet demersal fish

		623 t

		n.a.

		n.a.

		The same as above

		n.a.

		The same as above

		The same as above 





		11

		Pots and traps demersal species

		1029 t

		Practically absent

		Practically absent

		Practically absent

		Absent

		

		The same as above



		11

		Longlines demersal fish

		196 t

		n.a.

		n.a

		n.a.

		n.a.

		

		The same as above






Table 12. Stock assessments carried out in the last 3 years in GSAs 10, 18, 19 and 20. 



		SPECIES

		GSA

		Method

		Years*

		FMSY (F01)

		F/FMSY

		Status of the stock

		Trend of the stock

		Reference



		European hake

		10

		XSA 

		2014

		0.16

		4.59

		Exploited unsustainably

		Increasing from 2002 to 2009 than levels as the first part of the time series or higher

		[bookmark: OLE_LINK1][bookmark: OLE_LINK2]WGSAD2014-2; GFCM, 2014



		Deep water rose shrimp

		10

		XSA

		2014

		0.92

		1.74

		Exploited unsustainably

		A new growing cycle since 2007

		WGSAD2014-2; GFCM, 2014



		Red mullet

		10

		XSA

		2014

		0.5

		1

		Exploited sustainably

		Fluctuating

		WGSAD2014-2; GFCM, 2014



		Spottail mantis shrimp

		10

		VIT

		2012

		0.41

		2.63

		Exploited unsustainably

		Stable

		EWG_12_10; STECF, 2012



		Giant red shrimp

		10

		XSA

		2012

		0.4

		1.2

		Exploited unsustainably

		Fluctuating

		EWG_12_19; STECF, 2012



		Blue and red shrimp

		10

		VIT, Y/R

		2012

		0.31

		1.64

		Exploited unsustainably

		Fluctuating

		EWG_12_19; STECF, 2012



		Red mullet

		18

		XSA, ALADYM

		2015

		0.45

		1.06

		Exploited sustainably

		Increasing

		EWG_14_19; STECF, 2015



		European hake

		18

		[bookmark: OLE_LINK3][bookmark: OLE_LINK4]XSA, a4a, ALADYM

		2014

		0.14

		4.28

		Exploited unsustainably

		Fluctuating

		WGSAD2014-2; GFCM, 2014



		Deep water rose shrimp

		18

		XSA, ALADYM

		2014

		0.74

		2.28

		Exploited unsustainably

		Fluctuating

		WGSAD2014-2; GFCM, 2014



		Norway lobster

		18

		XSA, a4a

		2014

		0.14

		6.07

		Exploited unsustainably

		Fluctuating

		EWG_14_19; STECF, 2015



		Giant red shrimp

		18

		VIT, Y/R

		2012

		0.3

		3.3

		Exploited unsustainably

		Fluctuating

		EWG_12_19; STECF, 2012



		Spottail mantis shrimp

		18

		VIT, Y/R

		2012

		0.27

		3.85

		Exploited unsustainably

		Fluctuating

		EWG 12-10; STECF, 2012



		Red mullet

		19

		VIT

		2014

		0.38

		3.08

		Exploited unsustainably

		Increasing

		WGSAD2014-1; GFCM, 2014



		European hake

		19

		XSA, a4a

		2013

		0.22

		5.5

		Exploited unsustainably

		Fluctuating

		EWG_13_09; STECF, 2013



		Deep water rose shrimp

		19

		XSA, ALADYM

		2014

		0.67

		2.38

		Exploited unsustainably

		Fluctuating

		WGSAD2014-1; GFCM, 2014



		Giant red shrimp

		19

		VIT, XSA

		2014

		0.29

		2.26

		Exploited unsustainably

		Fluctuating

		WGSAD2014-2; GFCM, 2014



		Anchovy

		19

		Separable VPA

		2013

		0.4**

		1

		Exploited sustainably

		-

		EWG_13_19; STECF, 2013



		European hake

		20

		non-equilibrium Schaefer production model

		2009

		0.26***

		1.09

		Exploited sustainably

		-

		Landmed Final Report 2015



		Red mullet

		20

		non-equilibrium Schaefer production model 

		2009

		0.37***

		0.49

		Exploited sustainably

		-

		Landmed Final Report 2015



		Striped red mullet

		20

		non-equilibrium Schaefer production model 

		2009

		0.39***

		0.23

		Exploited sustainably

		-

		Landmed Final Report 2015



		Deep water rose shrimp

		20

		non-equilibrium Schaefer production model

		2009

		0.41***

		0.78

		Exploited sustainably

		-

		Landmed Final Report 2015



		Picarel

		20

		non-equilibrium Schaefer production model 

		2009

		0.24***

		0.65

		Exploited sustainably

		-

		Landmed Final Report 2015



		Anchovy

		20

		XSA tuned with unstandardised CPUE

		2010

		0.4

		~1

		Decrease effort

		-

		SGMED; STECF, 2010



		Sardine

		20

		XSA tuned with unstandardised CPUE

		2010

		0.4

		1.15

		Decrease effort

		-

		SGMED; STECF, 2010





* refers to the year in which the stock assessment was run (generally the time series ends the year before)

**For small pelagics, the exploitation rate (E) was used as proxy of Fmsy.

*** Fmsy values are only indicative, given the uncertainty of the catchability ratio






Table 13. Information on fisheries and stocks, GSAs 10, 18, 19 and 20.



		GSA

		Fishery

		Gear used; number of vessels

		Target species (landings, tons)*

		Depth range (m)

		Area

		Seasonality**

		Reference to the estimate of the balance indicators (that are related to the fleet segments): Sustainable Harvest Indicator (SHI)



		10

		Bottom demersal trawl fishery 

		Mean number of operating vessels 38. 

		Landings in 2014. 

Red mullet = 257 t

Deep-water rose shrimp = 211 t

European hake = 206 t

Mantis shrimp = 149 t

		50-600 m

		Continental shelf and slope

		All year

		VL0612 = 2.8

VL1218 = 2.2

VL1824 = 2.8





		10

		Mixed demersal bottom trawl fishery

		Mean number of operating vessels 51

		Landings in 2014. 

Deep water rose shrimp = 246 t

Shortnose greeneye = 186 t

Giant red shrimp = 171 t 

European hake = 128 t

Red mullet = 111 t

		50-700 m

		Continental shelf and slope

		All year

		VL1218 = 1.77

VL1824  = 1.87





		10

		Deep water bottom trawl fishery

		Mean number of operating vessels 26

		Landings in 2014. 

Giant red shrimp = 278 t

Deep-water rose shrimp = 52 t

Blue and red shrimp = 5 t

		400-750 m

		Continental slope

		All year

		VL1218 = 1.29

VL1824 = 1.23



		10

		Trammel net demersal species

		Mean number of operating vessels 220

		Landings in 2014. 

Picarel = 321 t

European hake = 159 t

Bogue = 150 t

		0-100 m

		Continental shelf

		All year

		 



		10

		Gillnet demersal fish

		Mean number of operating vessels 148

		Landings in 2014. 

European hake = 469 t



		0-400 m

		Continental shelf and slope

		All year

		 



		10

		Set long-line demersal fish

		Mean number of operating vessels 92

		Landings in 2014. 

Silver scabbardfish= 562 t

European hake = 268 t

		0-600 m

		Continental shelf and slope

		Mainly 2,3,4

		 



		10

		Purse seine small pelagics

		Mean number of operating vessels 33.

		Landings in 2014. 

Anchovy = 3080 t

Sardine = 805 t

Round sardinella = 256 t

		0-200m

		Continental shelf

		Mainly 2,3,4

		



		18

		Demersal Bottom trawl fishery

		Mean number of operating vessels 95



		Landings in 2014. 

European hake = 1536 t 

Red mullet = 1216 t

Mantis shrimp = 957 t 

Musky octopus = 707 t

Horned octopus = 646 t

Deep-water rose shrimp = 597 t

Norway lobster = 417 t

		50-200 m

		Continental shelf

		All year

		VL0612 = 2.2

VL1218 = 3.79

VL1824 = 4.31

VL2440 = 4.27



		18

		Mixed demersal and deep water bottom trawl fishery

		Mean number of operating vessels 9

		Landings in 2014. 

European hake = 48 t

Grey gurnard = 47 t

European squid =43 t

Mantis shrimp = 43 t

Cuttlefish = 41 t

Deep-water rose shrimp = 40 t

Red mullet = 34 t

Norway lobster = 27 t

Giant red shrimp = 8 t

		100-600 m

		Continental shelf and slope

		All year

		VL1218 = 3.57

VL1824 = 3.67

VL2440 = 3.78



		18

		Trammel net demersal species

		Mean number of operating vessels 123

		Landings in 2014. 

Cuttlefish = 190 t

Common octopus = 93 t

		

		Continental shelf

		All year

		



		18

		Gillnet demersal fish

		Mean number of operating vessels 58

		Landings in 2014. 

Striped red mullet = 64 t

Common octopus = 60 t 

Salema porgy = 38 t

		

		Continental shelf

		All year

		



		18

		Set long-line demersal fish

		Mean number of operating vessels 16

		Landings in 2014. 

European hake = 279 t

Conger eel = 72 t

Grey gurnard = 62 t

		0-600 m

		Continental shelf and slope

		Mainly 2,3,4

		



		18

		Purse seine small pelagics

		Mean number of operating vessels 5.

		Landings in 2014. 

Anchovy = 562 t

Sardine = 421 t

		15-200m

		Continental shelf

		Mainly 2,3,4

		



		18

		Pelagic trawler small pelagics

		Mean number of operating vessels 27.

		Landings in 2014. 

Anchovy = 2767 t

Sardine = 1936 t

		15-200m

		Continental shelf

		All year

		



		19

		Demersal Bottom trawl fishery

		Mean number of operting vessels 25.

		Landings in 2014. 

Deep-water rose shrimp = 92 t 

Red mullet = 36 t

European hake = 31 t

Mantis shrimp = 24 t

		50-200 m

		Continental shelf

		All year

		VL1218 = 3.1

VL1824 = 3.07





		19

		Mixed demersal and deep water bottom trawl fishery

		Mean number of operating vessels 64.

		Landings in 2014. 

Deep-water rose shrimp = 306 t

European hake = 150 t

Blue and red shrimp = 115 t

Giant red shrimp = 69 t

Red mullet = 66 t

		100-600 m

		Continental shelf and slope

		All year

		VL1218 = 3.02

VL1824 = 2.64





		19

		Deep water bottom trawl fishery

		Mean number of operating vessels 69.

		Landings in 2014. 

Giant red shrimp = 251 t

Blue and red shrimp = 184 t

Norway lobster = 42 t

European hake = 29 t

Deep-water rose shrimp = 24 t

		500-700 m

		Continental slope

		2,3,4

		VL1218 = 2.42

VL1824 = 2.45





		19

		Purse seine small pelagics

		Mean number of operating vessels 14.

		Landings in 2014. 

Anchovy = 104 t

Sardine = 84 t

		0-200m

		Continental shelf

		Mainly 2,3,4

		VL1218 =1





		19

		Trammel net demersal species

		Mean number of operating vessels 172

		Landings in 2014. 

Cuttlefish = 174 t

Common octopus = 105 t

European hake = 89 t

Bogue = 72 t

		0-100 m

		Continental shelf

		All year

		



		19

		Gillnet demersal fish

		Mean number of operating vessels 230

		Landings in 2014. 

Striped mullet = 205 t

Bogue = 173 t

Forkbeard = 135 t

Red mullet = 123 t 

European hake = 120 t

Cuttlefish = 71 t

		0-400 m

		Continental shelf and slope

		All year

		



		19

		Set long-line demersal fish

		Mean number of operating vessels 67

		Landings in 2014. 

Silver scabbardfish= 513 t

European hake = 320 t

Forkbeard = 66 t

Conger eel = 50 t

		

		Continental shelf and slope

		Mainly 2,3,4

		



		20

		Bottom trawl fishery

		Mean number of operating vessels 35§.

		Catches 2009. 

European hake = 1189 t

Deep-water rose shrimp = 43 t

Red mullet = 276 t

Striped mullet = 120 t

Picarel = 908 t

		50-250 m

		Continental shelf

		Mainly 1, 2***, and 4

		



		20

		Purse seine small pelagics

		Mean number of operating vessels 40§.

		Landings of 2008. 

Anchovy and sardine = 1,703 t

Sardinella aurita, Boops boops and Spicara smaris = 332 t

		>100 m

		Continental shelf

		2,3,4

		





* the most recent years in the statistics

**Quarters (1, 2, 3, 4), or “All year” for fishery carried out all year round

*** in the month of June of the 2nd quarter bottom trawlers are not active.

§ from LANDMED project (MAREA Framework, MARE/2009/05_Lot1)




Table 14. Information regarding by-catch, GSAs 10, 18, 19 and 20.



		GSA

		Fishery

		Total landings  (tons) *

		Discards (tons) **

		Discards (tons) of species included in the Annex II of the EU reg. 1967/2006

		Main discarded species/taxa

		Presence of endangered species

		Technical measures (e.g. selectivity devices)

		Spatial-temporal fishing closure



		10

		Bottom demersal trawl fishery

		2379 t

		467 t

		European hake = 65.2 t

Deep water rose shrimp = 2.2 t

Horse mackerel = 305t

Red mullet = 6.4 t

Common Pandora = 15.7 t

		Non-commercial species (including benthic epifauna).

Small sized specimens of commercial species not included in the Annex III of Reg. 1967/2006. 

Specimens under MLS of species included in the Annex III of Reg. 1967/2006.

Adult size species with low market value, according to the market demand

		Scarce. Some species of  Elasmobranchs

		Square mesh 40 mm or diamond mesh 50 mm

		30 days/year fishing closure;

3 nautical miles or inside 50m  

 “Fisheries Restricted Areas” 

Patti and Castellammare gulfs closed to the trawling up 200 m 

Amantea and Punta Campanella

MPA Punta Campanella

MPA Ustica

MPA Isola di Ventotene e Santo Stefano

MPA Regno di Nettuno

MPA S. Maria di Castellabate

MPA Costa degli Infreschi e della Masseta



		10

		Mixed demersal bottom trawl fishery

		1677 t

		23 t

		European hake = 3.7 t

Deep water rose shrimp = 1.5 t

Red mullet = 0.3 t

		The same as above

		The same as above

		The same as above

		The same as above



		10

		Deep water bottom trawl fishery

		406 t

		0.5 t

		Discards of target species are practically absent

		The same as above

		The same as above

		The same as above

		The same as above



		10

		Trammel net demersal species

		1868 t

		1.5 t

		Red mullet = 1.5 t

		Non-commercial species (including benthic epifauna).

Small sized specimens of commercial species not included in the Annex III of Reg. 1967/2006. 

Specimens under MLS of species included in the Annex III of Reg. 1967/2006.

Adult size species with low market value, according to the market demand.

		Very scarce. Occasional catches of some Elasmobranch species

		Minimum mesh size 16 mm. maximum length of the net 6000 m

		“Fisheries Restricted Areas” 

Specific portions of MPAs marine territory



		10

		Purse seine for small pelagics

		4855

		910

		Discards of anchovy is negligible

Discard of sardine is highly fluctuating

		Mackerels and horse mackerels of small size; sardine according to size or market 

		Very scarce. Occasional catches of some Elasmobranch species

		Minimum mesh size 14 mm

		The same as above



		18

		Bottom demersal trawl fishery

		10058 t



		1278

		European hake = 78 t

Deep water rose shrimp = 7.7 t

Horse mackerel = 104t

Red mullet = 146 t

Common Pandora = 23 t

Norway lobster = 2.7

		Non-commercial species (including benthic epifauna).

Small sized specimens of commercial species not included in the Annex III of Reg. 1967/2006. 

Specimens under MLS of species included in the Annex III of Reg. 1967/2006. 

Adult size species with low market value, according to the market demand.

		Some species of  Elasmobranchs and turtles in the north side of the GSA

		Square mesh 40 mm or diamond mesh 50 mm

		30-45 days/year fishing closure;

3 nautical miles or inside 50m isobath 

 “Fisheries Restricted Areas” 

MPA Torre Guaceto

MPA Tremiti 

Two No Take Zones: off Bari and in the vicinity of Tremiti Islands



		18

		Mixed demersal and deep water bottom trawl fishery

		626 t

		119

		European hake = 5.7 t

Deep water rose shrimp = 0.4 t

Horse mackerel = 17.4 t

Red mullet = 0.44 t

Norway lobster = 0.61

		The same as above

		Some species of  Elasmobranchs

		The same as above

		The same as above



		18

		Gillnet demersal fish

		467 t

		5

		Red mullet = 3.4 t

		The same as above

		No records

		Minimum mesh size 16 mm. maximum length of the net 6000 m

		“Fisheries Restricted Areas” 

Specific portions of MPAs marine territory 



		18

		Set

longlines

		623 t

		negligible

		negligible

		Practically absent

		Occasionally some elasmobranch species 

		5000-7000 hooks depending on the crew number and trip duration

		MPA Torre Guaceto

MPA Tremiti 





		18

		Pelagic trawlers

		5268 t

		na

		na

		na

		na

		Minimum mesh size 14 mm

		30-45 days/year fishing closure;

3 nautical miles or inside the 50m isobath 

 “Fisheries Restricted Areas” 

MPA Torre Guaceto

MPA Tremiti 

Two No Take Zones: off Bari and in the vicinity of Tremiti Islands



		18

		Purse seine

		1058 t

		na

		na

		na

		na

		Minimum mesh size 14 mm

		Same as above



		19

		Bottom demersal trawl fishery

		436 t

		351 t

		European hake = 4.8 t

Deep water rose shrimp = 5.9 t

Horse mackerel = 260 t

Red mullet = 1.6 t

Common Pandora = 13 t



		Non-commercial species (including benthic epifauna).

Small specimens of commercial species not included in the Annex III of Reg. 1967/2006. 

Specimens under MLS of species included in the Annex III of Reg. 1967/2006.

Adult size species with low market value, according to market demand.

		Some species of  Elasmobranchs

		Square mesh 40 mm or diamond mesh 50 mm

		 30days/year fishing closure;

3 nautical miles or inside the 50m isobath 

 “Fisheries Restricted Areas” 

MPA Porto Cesareo

MPA Capo Rizzuto

MPA Isole Ciclopi

MPA Plemmirio



		19

		Mixed demersal bottom trawl fishery

		1668 t

		1134 t

		European hake = 9 t

Deep water rose shrimp = 17 t

Horse mackerel = 612 t

		The same as above

		The same as above

		The same as above

		The same as above



		19

		Deep water bottom trawl fishery

		553 t

		82 t

		European hake = 0.9 t

Deep water rose shrimp = 0.9 t

		The same as above

		The same as above

		The same as above

		The same as above



		19

		Purse seine

		480 t

		44 t

		Sardine = 44 t

		The same as above

		No records

		Minimum mesh size 14 mm

		The same as above



		20

		Bottom trawl fishery

		

		28-35% of landings

		0-11% of landings

		The same as above

		na

		Square mesh 40 mm or diamond mesh 50 mm

		



		20

		Purse seine small pelagics

		~ 2500 t

		~46 tons Annual average 2.2% of landings

		Discard of target specis is very low

		The same as above

		No records

		Minimum mesh size 14 mm

		





*reference year 2014 ** This include the species in the DCF list which sampling coverage allow rising samples to the volume. The values are average of the last 4 years
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Tab. 15. The Italian fleet operating in the Sicily channel (GSAs 15 and 16) 

(Source: GFCM task 1 Operational Units Statistical Bulletin [2010]).
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[image: ]Tab. 16. The Maltese fleet operating in the Sicily channel (GSAs 15 and 16) 

(Source: GFCM task 1 Operational Units Statistical Bulletin [2010]).













































Table 17. Stock assessments carried out in the last 3 years in Northern Adriatic Sea and Strait of Sicily

 (GSAs 15, 16 and 17) 



		SPECIES

		GSA

		Method

		Years

		FMSY (F01)

		F/FMSY 2011

		F/FMSY 2012

		F/FMSY 2013

		Status

		Working Group



		Anchovy

		17

		SAM

		1975-2013

		Eref=0.4

		1.6*

		1.4*

		1.3*

		Overexploited and in overexploitation

		GFCM



		Deep water rose shrimp

		12-16

		XSA

		2005-2013

		0.7

		1.5

		1.0

		1.2

		Exploited unsustainbly

		GFCM



		Hake

		12-16

		XSA

		2007-2012

		0.14

		4.4

		3.9

		3.4

		Exploited unsustainbly

		GFCM



		Hake

		17

		SCAA-SS3

		

		0.26

		1.3

		1.4

		2.7

		Exploited unsustainbly

		GFCM



		Red mullet

		17

		XSA

		2006-2012

		0.21

		3.0

		2.6

		-

		Exploited unsustainbly

		GFCM



		Sardine

		16

		Harvest ratios (catches/biomass from survey)

		1998-2013

		-

		-

		-

		-

		Intermediate abundance, exploitation status uncertain

		GFCM



		Sardine

		17

		SAM

		1975-2013

		Eref=0.4

		1.4*

		1.4*

		1.3*

		Biomass above reference point and in overexploitation

		GFCM



		Common sole

		17

		SCAA-SS3

		1970-2013

		0.31

		3.1

		3.1

		1.5

		Exploited unsustainbly

		GFCM



		Striped red mullet

		15-16

		XSA

		2006-2012

		0.19

		6.3

		4.1

		-

		Exploited unsustainbly

		STECF, GFCM









Table 18. Information on fisheries and stocks, GSAs 16, 17 and 22.

		GSA

		Fishery

		Gear used; number of vessels

		Target species (landings, tons)*

		Depth range (m)

		Area

		Seasonality**

		Stock Assessments (Include source)

		Reference to the estimate of the balance indicators Sustainable Harvest Indicator (SHI)





		17 (Italy)

		Demersal Bottom trawl fishery

		Bottom trawl nets;

719 vessels in 2012

		Landings in 2014. European hake = 1833 t

Red mullet = 2350 t

Mantis shrimp = 2278 t

		15-200 m

		Continental shelf

		All year

		European Hake: Overexploited, growth overfishing (GFCM).

Red mullet (GFCM).

		Otter trawl 12-18	3.6

Otter trawl 18-24	3.3

Otter trawl 24-40	3.3



		17 (Italy)

		Small pelagic fishery

		Pelagic pair trawl;

112 vessels in 2012



		Landings in 2014. Anchovy = 17013 t

Sardine = 17011 t

		15-200 m

		Continental shelf

		All year

		Sardine: Biomass above reference point and in over-exploitation (GFCM)

Anchovy: Overexploited and in overexploitation (GFCM)

		Pelagic pair trawl 12-18: 1.27

Pelagic pair trawl 24-40: 1.26



		22 (Greece)

		Demersal Bottom trawl fishery

		Bottom trawl nets;

322 vessels in 2009

		Landings in 2006. European hake = 3834 t

Red mullet = 1190 t

		50-200 m

		Continental shelf

		All year except summer

		

		



		22 (Greece)

		Small pelagic fishery

		Pelagic pair trawl;

300 vessels in 2009



		Landings in 2008 Anchovy = 24480 t

Sardine = 9700 t

		

		

		

		

		



		16 (Italy)

		Demersal Bottom trawl fishery

		Bottom trawl nets;

470 vessels in 2012

		Landings in 2013. European hake = 

994t

Pink deep shrimp = 4186t

		50-200 m

		Continental shelf

		All year

		European Hake: Exploited unsustainably (GFCM).

Pink deep shrimp: Exploited unsustainably (GFCM).

		Otter trawl 12-18	1.86

Otter trawl 18-24	1.86

Otter trawl 24-40	1.56



		16 (Italy)

		Small pelagic fishery

		Purse seine;

26 vessels in 2012



		Landings in 2013. Anchovy = 687 t

Sardine = 1296 t

		50-200 m

		Continental shelf

		All year

		Sardine: Intermediate abundance, exploitation status uncertain (GFCM)

		










Table 19. Information regarding by-catch, GSAs 16, 17 and 22.

		GSA

		Fishery

		Total landings  (tons) *

		Discards (tons) **

		Discards (tons) of species included in the Annex II of the EU reg. 1967/2006

		Main discarded species/taxa

		Presence of endangered species

		Technical measures (e.g. selectivity devices)

		Spatial-temporal fishing closure



		17 (Italy)

		Demersal Bottom trawl fishery

		7700

		754

		Hake: 3

Red mullet: 90

Sole: 5

		Non-commercial species.

Small specimens (under MLS)

		Sharks

		Square mesh 40 mm or diamond mesh 50 mm

		 45 days/year fishing closure;

3 nautical miles or inside the 50m isobath 

“Fisheries Restricted Areas” :

1) Miramare Biological Protection Area. 2) Porto Falconera – Caorle Biological Protection Area. 3) Chioggia Tegnue Biological Protection Area. 4) Biological Protection Area off Ravenna. 5) Barbare Biological Protection Area. 6) Pomo Biological Protection Area. 7) Tremiti Biological Protection Area.



		17 (Italy)

		Small pelagic fishery

		30000

		4000

		Anchovy: 2519

Sardine: 2209

		Small specimens (under MLS)

		Tursiops truncatus

Alopias vulpinus

Dasyatis pastinaca

Mustelus asterias

Mustelus mustelus

Myliobatis Aquila

Prionace glauca

Pteromylaeus bovinus

Pteroplatytrygon violacea

Raja asterias

Raja clavata

Raja miraleus

Scyliorhinus canicula

Squalus acanthias

Alosa fallax

Caretta caretta

(ICES 2015 – WGBYC)

		Square mesh 40 mm or diamond mesh 50 mm

		Same as before



		22 (Greece)

		Demersal Bottom trawl fishery

		2374

		843

		Discard ratio:

 Hake: 10%

Red mullet: 2%

 (Machias et al,

2004; Tsagarakis et al, 2008)

		Non-commercial species.

Small specimens (under MLS)

		Sharks

		Square mesh 40 mm or diamond mesh 50 mm

		(a) prohibition of fishing in depths less than 50m or at a distance less than 3 miles from the coast (whatever it comes first), (b) prohibition of fishing at a distance less than 1.5 mile from the coast independently of depth and, (c) MCS regulations and gear specifications.

Apart from the Community legislation, according to preexisting Greek legislation, the bottom trawl fishery in the national waters is closed from June to September (4 months) and it is not allowed at a distance less than 1 mile from the coast.



		22 (Greece)

		Small pelagic fishery

Purse seine

		34168

		-

		< 1% (Discard plan)

		Small specimens (under MLS)

		

		The minimum mesh size is 16 mm for the purse seine vessels operating at night and 40 mm for the purse seines operating during daytime

		Purse seine (night) fishery operation is prohibited for the period December 15 and February 28 every year

Purse seine fishery is prohibited for 2 days before and 2 days after each full moon.

Purse seine is prohibited within a distance of 100 m from the coastline regardless the depth

Purse seine fishery is prohibited in various geographic areas

The use of pelagic trawlers is banned; fishing of small pelagic fish by bottom trawlers is prohibited.



		16 (Italy)

		Demersal Bottom trawl fishery

		10895

		138

		Hake: 39

Red mullet: 1



		Non-commercial species.

Small specimens (under MLS)

		Sharks

		Square mesh 40 mm or diamond mesh 50 mm

		MPA Egadi Island

MPA Pelagie

MPA Plemmirio

Maltese Fisheriy managemnt area

ZTB Mammellone



		16 (Italy)

		Small pelagic fishery

		3388

		-

		-

		Small specimens (under MLS)

		

		The minimum mesh size is 16 mm for purse seine vessels operating at night

		











Table 20. Stock assessments carried out in the last years in northern Adriatic (GSA17, eastern side, Croatia). 



		GSA

		Species

		Methodology used

		Current values

		Reference points

		Fcurr/

F0.1

		Stock status

		Management advice

		Source



		17

		European hake

		SCAA (SS3), Y/R

		F(2011-2013) = 0.53

		F0.1=0.26

		2.0

		In overexploitation with intermediate biomass

		Reduce fishing mortality

		FAO-GFCM WG demersals 2014 



		17

		Common sole

		SS3, Y/R, short term forecast

		F(2013) = 0.46

		F0.1 = 0.31

		1.5

		In overexploitation with relative low biomass

		Reduce fishing mortality

		FAO-GFCM WG demersals 2014 



		17

		Red mullet

		XSA, Y/R

		F(2010-2012) = 1.06

		F0.1= 0.20

		5.3



		High overfishing and high stock abundance

		Reduce fishing mortality

		FAO-GFCM WG demersals 2013  



		17

		Mantis shrimp

		Sep VPA, VIT, Y/R

		F(2011) = 1.00

		F0.1= 0.50

		2



		Subjected to overfishing 

		A reduction of fishing pressure would be recommended.

		FAO-GFCM WG demersals 2012 



		17

		Sardine

		SAM tuned by acoustic 



		E(1-4) = 0.53 



		

		

		Biomass above reference point Overexploitation

Exploitation rate is higher than the Patterson’s reference point 

Bcurrent is above both limit and precautionary reference point.

		Reduce fishing mortality



		FAO-GFCM WG small pelagics 2014 



		17

		Anchovy

		SAM tuned by acoustic 



		E = 0.50

		

		

		Overexploited and in overexploitation 

Exploitation rate is higher than the Patterson’s reference point (E=0.50).

Biomass level is low (30th percentile).

		Reduce fishing mortality immediately



		FAO-GFCM WG small pelagics 2014































Table 21. Information on fisheries and stocks, northern Adriatic (GSA 17, eastern side, Croatia).



		GSA

		Fishery

		Total No. of fishing trips

		Target species (landings, tons)*

		Depth range (m)

		Area

		Seasonality



		17

		Bottom demersal trawl fishery

		25109

		Landings in 2014. 

Red mullet = 1158 t

Deep-water rose shrimp = 363 t

European hake = 800 t

Norway lobster = 325 t

		50-400 m

		Continental shelf and slope

		All year



		17

		Trammel net demersal species

		26117

		Landings in 2014. 

Common Sole = 123 t



		0-100 m

		Continental shelf

		All year



		17

		Gillnet demersal fish

		41454

		Landings in 2014. 

Europeanhake = 58 t



		0-100 m

		Continental shelf and slope

		All year



		17

		Purseseine small pelagics

		24491

		Landings in 2014. 

Anchovy = 9750 t

Sardine = 60392 t



		0-200m

		Continental shelf

		All year









Table 22. Information regarding discard and by-catch, northern Adriatic (GSA17, eastern side, Croatia).



		GSA

		Fishery

		Total landings  (tons)

		Discards (tons) of species included in the Annex II of the EU reg. 1967/2006

		Main discarded species/taxa

		Presence of endangered species

		Technical measures (e.g. selectivity devices)

		Spatial-temporal fishing closure



		17

		Bottom demersal trawl fishery

		4767 t

		European hake = 308 t

Horse mackerel = 103t

Red mullet = 550 t

Norway lobster = 7,5 t

		Non-commercial species (including benthic epifauna).

Small sized specimens of commercial species not included in the Annex III of Reg. 1967/2006. 

Specimens under MLS of species included in the Annex III of Reg. 1967/2006.

Adult size species with low market value, according to the market demand

		Scarce. Some species of  Elasmobranchs



		Square mesh 40 mm or diamond mesh 50 mm

		30 days/year fishing closure of small pelagic fisheries in winter and spring period;

Partial closure of small pelagic fisheries in channel area;

Spatial regulation of fisheries according to Council regulation 1967/2006;

Closure of bottom trawl fisheries for 1 year in the area of Jabuka pit;

30 days/year fishing closure of bottom trawl fisheries in fisheries zones C and D;

Closure of bottom trawl fisheries for 6 months in channel area of central Adriatic;

Different spatial-temporal fishing regulation measures for small scale fisheries.

“Fisheries Restricted Areas”:  Complete ban of any fishing activities in several marine National parks and Parks of nature according to national Law of natural conservation



		17

		Trammel net demersal species

		288 t

		Discards of Common sole  is negligible



		Non-commercial species (including benthic epifauna).

Small sized specimens of commercial species not included in the Annex III of Reg. 1967/2006. 

Specimens under MLS of species included in the Annex III of Reg. 1967/2006.

Adult size species with low market value, according to the market demand.

		Very scarce. Occasional catches of some Elasmobranch species

		Minimum mesh size 16 mm. 

		The same as above



		17

		Purse seine for small pelagics

		71963 t



		Discards of anchovy and sardine are negligible



		Mackerels and horse mackerels of small size; sardine according to size or market 

		Very scarce. Occasional catches of some small pelagic species

		Minimum mesh size 14 mm

		The same as above













Table 23. Composition of the Cyprus fishing fleet (GSA 25).



		 

		2014



		

		GT

		kW

		No. 



		Vessels using Polyvalent 'passive' gears only 0-<6m

		453

		12.131

		438



		Vessels using Polyvalent 'passive' gears only 6-<12m

		1668

		22578

		481



		Vessels using Polyvalent  'passive' gears only 12-<18m

		494,9

		3.710

		25



		Vessels using Polyvalent  'passive' gears only 18-<24m

		80

		320

		1



		Vessels using Polyvalent  'passive' gears only 24-<40m

		108

		220

		1



		Vessels using Polyvalent  'passive' gears only >=40m

		0

		0

		0



		Demersal trawlers 18-<24m

		92

		257

		1



		Demersal trawlers 24-<40m

		816

		2.529

		7



		Demersal trawlers >=40m

		0

		0

		0



		Purse seiners 18-<24m 

		51

		270

		1



		Purse seiners 24-<40m 

		0

		0

		0



		Total

		3.763

		42.016

		955



		Note: Situation as registered in the Community Fleet Register on 27/5/2015
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Figure 24. Evolution of the number of licensed vessels in the GSA25.

OTB: Bottom otter trawl; LLD: drifting longline.
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Figure 25. Landings (in tons) of important demersal species of bottom trawlers and small scale fishery

in GSA 25 (2010-2014).



















		GSA

		Fishery

		Gear used; number of vessels

		Target species (landings, tons)

		Depth range (m)

		Area

		Seasonality

		Stock Assessments (Include source)

		Reference to the estimate of the balance indicators Sustainable Harvest Indicator (SHI)



		25 (Cyprus)

		Bottom trawl fishery

(24-<40m)

		Bottom trawl nets (50 mm diamond opening); 2 vessels (from 2012 onwards)

		Spicara smaris (54t), Mullus barbatus (11.6t), Boops boops (9t), Pagellus erythrinus (3t) 

[2014 values]

		50– 150

		Continental shelf

		All year except closed period (1st of June – 7 of November)

		Spicara smaris: Sustainable exploitation with intermediate biomass (GFCM SCSA 2014)

Mullus barbatus: In overexploitation with relative high biomass

(GFCM SCSA 2015)

		SHI 2012-2014- Bottom trawlers (24-40m): 1.03

SHI value refers to 2014(v2) Cyprus Balance Report and is the average value of 2012 -2014. 



		25 (Cyprus)

		Small scale inshore fishery [Polyvalent "passive gears only" fishery (0-< 6m,  6-< 12m)]

		Trammel nets, gillnets, bottom longlines; 393 vessels in 2014

		B. boops (98t), Mullus surmuletus (31t), Mullus barbatus (8t), Spicara smaris (30t), Spicara maena (15t), Octopus vulgaris (35t)

[2014 values]

		

0–150 (5–150 for certain months)

		

Continental shelf

		

All year 

		Spicara smaris: Sustainable exploitation with intermediate biomass (GFCM SCSA 2014)

Mullus barbatus: In overexploitation with relative high biomass

(GFCM SCSA 2015)

		

SHI 2012-2014 – Polyvalent passive gears 0-<6m):1.57

 SHI 2012-2014 - Passive gears 6-<12m):1.57





		

25 

(& rest of eastern Mediterranean)

		Polyvalent "passive gears only" fishery (12-<18m) 

		Drifring longlines (main activity), bottom longlines and set nets in lesser extent; 22 vessels in 2014

		Thunnus alalunga (392t), Thunnus (3.6t) thynnus, Xiphias gladius (38.5t)

[2014 values]

		

		

		All year. Closed seasons and restrictions for SWO, BFT (by ICCAT, EU)

		Bluefin tuna: increase of the SSB. Positive signs of the success

of the rebuilding plan and the efficiency of the management measures taken by ICCAT (ICCAT SCRS 2014)

		SHI 2012-2014 – Polyvalnet passive gears 12-<18m): 0.8







Table 24. Information on fisheries and stocks, GSA 25.



















Table 25. Information regarding by catch, GSA 25.



		GSA

		Fishery

		Total landings  (tons) *

		Discards (tons) **

		Discards (tons) of species included in the Annex II of the EU reg. 1967/2006

		Main discarded species/taxa

		Presence of endangered species

		Technical measures (e.g. selectivity devices)

		Spatial-temporal fishing closure



		25

		Bottom demersal trawl fishery

		77 t

		3.4 t

		Mullus barbatus =  0.09 t

Pagellus erythrinus =  0.5 t

Merluccius merluccius =  0.13 t



		Specimens under minimum conservation reference size of species included in the Annex III of Reg. 1967/2006. Main species: M. barbatus, P. erythrinus, M. merluccius



Small sized specimens of commercial species not included in the Annex III of Reg. 1967/2006. Species: Boops boops, Scorpaena spp., Serranus cabrilla, Synodus saurus.

Adult size species with low market value: Spicara smaris (discards basically occur in spring, following spawning period of the species, and concern males with low market value).

Non-commercial species: Lepidotrigla cavillone, Serranus hepatus, Macroramphosus scolopax, Arnoglossus laterna.

		

Elasmobranchs caught: Raja spp., Torpedo spp., Scyliorhinus canicula



		

Diamond mesh 50 mm



		

Closed trawling period in territorial waters from 1st of June until the 7th of November (in force since the mid '80s). 



Restriction of 2 areas from fishing with trawl nets, on a rotational basis (northwest part of Cyprus from 8 November – 15 February, southeastern part from 16 February – 31 May every year). Applied from November 2011.









*Reference year 2014  ** It concerns discards of species included in Appendix VII of DCF Decision 2010/93/EU; the values are average of the last 4 years



















Table 26. Information on fisheries and stocks, GSA 29.

		GSA

		Fishery

		Gear used; number of vessels

		Target species (landings, tons)* Landings in 2013

		Depth range (m)

		Area

		Seasonality**

		Stock Assessments (Include source)

		Information on the trends of the stocks



		GSA 29

		Midwater trawl (OTM) with the mesh size of the codend is 6.5-7 mm; beach seines and uncovered pound

nets; The main gears used for sprat fishery in Turkey (fishing area is constrained in front of the city of Samsun) are pelagic pair trawls working in spring at 20-40m depth and in autumn - in deeper water: 40-80m depths. (EWG Stecf, 2011).





		Bulgaria: 69 vessels in 2013 (OTM trawl net), 32 stationary nets FPO (GFCM, 2014); 

Georgia: 21 vessels in 2013 (Purse seiners) (GFCM, 2014); 

Romania: 4 vessels in 2013 (OTM trawl net), 26 FRN (GFCM, 2014);

Russian  Federation: N/A GFCM, 2014); Turkey: 218 in 2013 (Purse seiners), GFCM, 2014); Ukraine: 23 vessels in 2013 (OTM trawl net), (GFCM, 2014);

		Sprat (Sprattus sprattus) =27268t (EWG Stecf,  2014);





		

30-100 m

		Continental shelf and costal area

		In Bulgarian, Romanian, Russian and Ukrainian waters the most intensive fisheries of Black Sea sprat is conducted in April till October (EWG Stecf,  2011). In the Black Sea trawls can be used from 15th April to 15th May off Samsun province, Yakakent town, between Çayağzı Cape  and  Samsun - Ordu provinces border (Akçay).  In other regions midwater trawling is not permitted where bottom trawls are forbidden;   Midwater trawls can only be operated by two vessels (pair trawling) over 24 m depths; A fishing permit is necessary for trawl vessels from provincial directorate;  Midwater trawls cannot be used  between 15th April and 15th September for the other species;

		Sustainable (GFCM,2014)





		The biomass is remarkably higher in the eastern part of the area surveys (EWG Stecf, 2014). Hydro-acoustic survey covering at least western and north-western part of the Black Sea desirable (GFCM, 2014);



		

		

		

		

		

		

		

		

		



		GSA 29

		Bulgaria: Gillnets, OTM;  Romania: Gillnets; Turkey:  Gillnets; Trawl vessels; Ukraine: Not reported; Russian Federation: Not reported; Georgia: Not reported;



		







		In Bulgaria, the total number of approved vessels involved in 2013 was 124 with a reduction of the number of boats more than 3 times due to change in system for management and distribution of national quota between vessels (EWG Stecf,  2014). 

Turkey: 486 vessels in 2013,  as 154 fishing in Samsun Shelf Area/SSA and 332 in West Turkish Black Sea (EWG Stecf,  2014). Romania: 76 vessels in 2013 (GFCM, 2014);

Georgia, Russian Federation: N/A (EWG Stecf,  2014; GFCM, 2014); 

		Turbot (Psetta maxima) = 1521.53t (Total BS with IUU) (EWG Stecf,  2014);



		100 -140 m

		Sandy and silty bottoms and mussel beds.

		Intensive fisheries for Black Sea are conducted in January to May.

Turbot catches are higher in spring and autumn periods: March –April and October – November for Bulgaria and Romania; May – June for Ukraine, March - April and September – October for Turkey (EWG Stecf,  2011); Turkey: Turbot fishing is fully forbidden between 15th April and 15th of June;  Fishing with longline and trammel nets is banned through whole year.  Mesh sizes of the gillnets are not smaller than 400 mm after 1st September 2016.  Turbots caught and stocked before close season should be reported and marketed within 7 days after closed season starts.





		Overexploited and in overexploitation (GFCM, 2014);





		The assessment indicates that the spawning stock biomass continues to be at very low level (around 1634 t) and it is estimated to be around half of Blim (3535 t).

F in 2013 (1.33) is more than five times higher than Fmsy (0.26) (EWG Stecf,  2014);



		

		

		

		

		

		

		

		

		



		GSA 29

		In Black Sea, Turkey is the only country where the whiting is target for the fisheries. Bottom trawl is the major fishing method in  the waters of Turkey; trawl nets (catch of 82.1% of total catch); Gill nets(13.6% of the total catch); purse seines(3.7% of the total catch);  long lines(0.6% of the total catch). There is no limitation in mesh size for gill net fishery of whiting but the fishermen generally use the gears with 32 mm mesh size. However, by the decrease in mean individual size in recent years, they also started to use nets with 28 mm mesh size. Bottom trawl is the major fishing method for whiting (EWG Stecf,  2014).

		Bulgaria, Georgia, Romania, Russian Federation: : N/A (EWG Stecf,  2014; GFCM, 2014). Turkey: The number of bottom trawls is not constant as they can also operate as mid-trawlers  by changing gear equipment depending on actual fish movements and follow the schools of pelagic species. Depending on official records there are over a hundred of bottom trawls operating in Samsun Shelf Area at present (EWG Stecf,  2014); Ukraine: N/A (EWG Stecf,  2014; GFCM, 2014). 

		Whiting Merlangius merlangus) = 8.281 t (EWG Stecf,  2014);



		60-120 m

		Continental shelf and costal area;

		Turkey:16th September-14th April;

		Overexploited (EWG Stecf, 2014);

		The following knowledge and monitoring gaps regarding the whiting stock assessment:

-incompleteness and breaks in the historical data series of landings, discards, landings-at-age, discard-at-age, landing weights-at-age, discard weights-at-age, natural mortality by age;

- discrepancies in determining the age of fish older than two years;

-lack of data collection on fishing effort that targets whiting;

- lack of national and international trawl/hydroacoustic surveys that cover an adequate portion of the area inhabited by whiting in the Black Sea (EWG Stecf, 2014);



		

		

		

		

		

		

		

		

		



		GSA 29

		In the Black Sea the largest catches of piked dogfish are along the coasts of Turkey, although this fishis not a target species of fisheries, being yielded as by-catch in trawl and purse seine operations mainly in the wintering period (STEFC, 2011). In Ukraine, for harvesting of piked dogfish in the Black Sea are used types of gears: gill nets (target fishery and by-catch), hook gears (target fishery), trawls (by-catch) (GFCM, 2014). In the waters of Ukraine most of piked dogfish is harvested by target fishing with gill-nets of 100 mm mesh-size, long-lines, and as by-catch of sprat trawl fisheries. In the rest of countries piked dogfish is mainly a by-catch (STEFC, 2011).

		Romania: 4 (Trawlers), 2 (Gillneters), 22 (Poundneters) 1 (Longliners) (GFCM, 2014);  

For Ukraine information on their actual dislocations and the actually used amount of gear to get very difficult as it is officially reported missing

(GFCM, 2014);

Bulgaria: N/A (EWG Stecf,  2014; GFCM, 2014);

Georgia: N/A (EWG Stecf,  2014; GFCM, 2014);

Russian Federation: N/A; Turkey: N/A (EWG Stecf,  2014; GFCM, 2014);

		Piked dogfish (Squalus acanthias) = 83t (EWG Stecf,  2014);



		In the northwestern Black Sea in the waters of

Ukraine and Romania in depth from 70-80 m down to 100-120 m abundant wintering concentrations of picked

dogfish are also observed, where they are located on the grounds of whiting and sprat concentrations

(Kirnosova, Lushnicova, 1990, after  EWG Stecf, 2011);

		Continental shelf and costal area;

		In the waters of Ukraine most of piked dogfish is harvested in spring and autumn months (STEFC, 2011);



		Depleted (GFCM, 2014)





		Results from any assessment of dogfish in the Black Sea will remain highly uncertain unless there are concerted and coordinated efforts to collect representative biological samples of dogfish from all fisheries that catch dogfish, including dogfish discarded by fisheries that do not target dogfish (EWG Stecf,  2014;



		

		

		

		

		

		

		

		

		



		GSA 29

		The Black Sea and Azov anchovy are treated as two different stocks in Ukraine and in the Russian Federation and the fishery is managed separately for each stock (GFCM, 2014). Anchovy is an object of both artisanal (with coastal trap nets and beach seines), and commercial purse-seines fishery on the wintering grounds. Majority of the production has obtained by Turkey by purse seine vessels (EWG Stecf, 2011); Georgia: Purse seine;

		In Turkey and Georgia the total number of approved vessels involved in 2013 was  218 and 21 respectively (EWG Stecf,  2014; GFCM, 2014);

Bulgaria:  N/A EWG Stecf,  2014; GFCM, 2014);

Romania: N/A (EWG Stecf,  2014; GFCM, 2014); Russian Federation: N/A (EWG Stecf,  2014; GFCM, 2014);

Ukraine: N/A (EWG Stecf,  2014; GFCM, 2014);

		Anchovy 

		40-100m

		Continental shelf and costal area;

		Turkey: 1st September - 14th April.

Max. depth of purse seine nets are 164m (90 fathoms). Fishery in Turkish waters operates mainly on the wintering grounds in the Black Sea. A large part of the catch in Turkish waters is caught in the autumn and the first part of winter. 



		In overexploitation 

(GFCM, 2014);



		All model results show an increase in the spawning stock biomass in 2013 compared to 2012 and the degree of increase varies with the model settings for shrinkage (EWG Stecf, 2014);



		

		

		

		

		

		

		

		

		



		GSA 29

		In Turkey, it is mostly caught by bottom trawls as a target fish species. Along the coasts of the Russian Federation target fisheries of red mullet are performed mainly with passive fishing gears. In Ukrainian waters, target fishing of the red mullet was permitted only with beach seines and

bottom set traps; however, the greater part of its catches corresponded to the non-target fishing

with bottom traps (Shlyakhov and Charova, 2006 after EWG Stecf, 2014).

		Bulgaria: N/A(EWG Stecf,  2014; GFCM, 2014);

Georgia: N/A(EWG Stecf,  2014; GFCM, 2014);

Romania: N/A (EWG Stecf,  2014; GFCM, 2014);

Russian Federation: N/A(EWG Stecf,  2014; GFCM, 2014);

Turkey: N/A(EWG Stecf,  2014; GFCM, 2014);

Ukraine: N/A (EWG Stecf,  2014; GFCM, 2014);



		Red mullet (Mullus barbatus) = N/A



		5-100m (EWG Stecf, 2014);

		Continental shelf and costal area;

		Turkey:16th September- 14thApril;

Gillnets were allowed all along the Turkish coasts for red mullet

fishery except 15April- 15June. In open areas, red mullet fishery with bottom trawling is banned between

April 15th and September 15th (EWG Stecf, 2014);

		Unknown (EWG Stecf, 2014);

		The stock was exploited unsustainably in recent years. The current assessment only has a single tuning index (based on Turkish data) and trends in that index may not be representative of trends in other regions where the stock occurs and is fished. Genetic, morphometric and life-history studies on red mullet in the Black Sea are

needed to identify possible stock boundaries (EWG Stecf,  2014;



		

		

		

		

		

		

		

		

		



		GSA 29

		The catches of Black sea horse mackerel were realized by active (bathypelagic trawls and

surrounding nets) and passive fishing gears (gill netting, trawl net, trap nets) (Prodanov et al., 1997; Yankova et al., 2010). 

The fisheries of horse mackerel in Turkey can be divided in three groups. These groups are purse seine, trawl  (pelagic and bottom) and gillnet long line (EWG Stecf,  2014);

		Bulgaria: N/A (EWG Stecf,  2014; GFCM, 2014);

Georgia: N/A (EWG Stecf,  2014; GFCM, 2014);

Romania: N/A (EWG Stecf,  2014; GFCM, 2014); 

Russian Federation: N/A (EWG Stecf,  2014; GFCM,2014);

Turkey: N/A (EWG Stecf,  2014; GFCM, 2014);

Ukraine: N/A (EWG Stecf,  2014; GFCM, 2014);

  





		Horse  mackerel (Trachurus mediterraneus ponticus) = 20113.5 t (EWG Stecf,  2014)



		40-100m

		Continental shelf and costal area;

		Turkey: 1st September - 14th April; Fishery operates mainly on the wintering grounds in the southern Black Sea. A large part of the catch (80%) in Turkish waters is caught in the autumn and the first part of winter (September-December) (Zengin et al., 1998). In the Ukrainian waters near the Southern coast of Crimea from November to March occurs the wintering ground of horse mackerel. The  wintering aggregations of horse mackerel are fished by lifting cone-shaped nets with electric light attraction, and purse seines. In the warm season  small quantities horse mackerel harvested with pound nets, including the Sea of Azov (EWG Stecf,  2011).

Turkey: pelagic fishing from 1st September to 30 April; bottom trawling ends in 15 April.

		In overexploitation 

(GFCM, 2014);



		Assessment formulations indicate that the SSB in 2013 is decreasing compared to previous

years (EWG Stecf, 2014); 





		

		

		

		

		

		

		

		

		



		GSA 29

		In Bulgaria and Romania, Rapana is fished by scuba diving, but later illegal use of beam trawls have been also observed (EWG Stecf,  2011).

Rapana fishers in Turkey mostly have vessels between 6-17 m in length. A single dredge is used in vessels smaller than 8 m and the larger ones generally used as pair dredging. Actually, the use of pair dredges is prohibited. But fishermen generally use them to obtain

more product and they continue fishing also at night, illegally (EWG Stecf,  2011).

In Turkey R. venosa is fished with dredges and beam

trawls (Black Sea TDA, 2008). 

The share of catch by dredges and

a beam trawl is over 95% in Turkey, 95 % in Bulgaria, 90 % in Ukraine and 74 % in Romania. New

attempts were initiated in the recent years in Turkey to use traps and pots instead of destructive  dredges (Sahin, 2004; Sağlam and Duzgunes, 2007).

		Bulgaria: N/A (EWG Stecf,  2014; GFCM, 2014);

Georgia: N/A(EWG Stecf,  2014; GFCM, 2014);

Romania: N/A(EWG Stecf,  2014; GFCM, 2014);

Russian Federation: N/A (EWG Stecf, 2014; GFCM, 2014);

Turkey: 580 number of vessels having license for Rapana catch in Turkey (EWG Stecf,  2014; GFCM, 2014);

Ukraine: N/A(EWG Stecf,  2014; GFCM, 2014); 



		Rapa Whelk (Rapana venosa) = 15467t (EWG Stecf,  2014);



		In the Black Sea, Rapana venosa occurs on sandy and hard bottom substrates to 45 m depth. The highest

abundance occurs in the Kerch Strait at the entrance to the Sea of Azov, near Sevastopol and Yalta (Ukraine),

and along  Bulgarian coast (ICES, 2004).  In Samsun (Turkey) vessels intensively operate in benthic areas between 5 and 33 m but mostly around 13 m; In the Black Sea coasts of Turkey, it was observed that 74% of the stocks were found up to 10 m, 24% between 10-20m and 2% deeper

than 20 m  (Duzgunes et al., 1992).

		Sandy and hard-bottom substrates (EWG Stecf, 2014);



		Turkey: 1st September- 30th April; In the coastal waters between Rumeli Karaburun and Anadolu Karaburun (in the İstanbul Strait entrance) Rapa Whelk harvest if fully banned. In the other areas fishing permitted by collecting by diving, with pots and traps, and dredging; Bosporus, Sea of Marmara and Dardanelles are no collection zone in the whole year; Dredging is permitted only at the period between 1st of May and 31th August in the other waters; Dredge dimensions should be: Mouth wide Max 3 m, height 40 cm., codend max. 1 m with 90 mm mesh size;

Fishing time for diving and pots: all year.

For Turkey fishing prohibition time for dredge: 1st May to 31th August (EWG Stecf,  2014);

		Unknown (GFCM, 2014);

		Rapa whelk remains a data poor stock in the Black Sea (EWG Stecf,  2014);



		

		

		

		

		

		

		

		

		



		GSA 29

		Turkey: the vast majority of the bonito catches are by Turkish purse seine vessels (85%) and small fisheries vessels (15%). (EWG Stecf,  2014; GFCM, 2014). For purse seines, fishing is not allowed in waters shallower than 24 m (from the coastal). The depth of purse seine net must not be more than 164 m.

		Bulgaria: N/A (EWG Stecf,  2014; GFCM, 2014);

Georgia: N/A( EWG Stecf,  2014; GFCM, 2014);

Romania: N/A (EWG Stecf,  2014; GFCM, 2014);

Russian Federation: N/A (EWG Stecf,  2014; GFCM, 2014);

Turkey: The purse seine vessels over 20 m length were 197 in 2013 and targeted pelagic species as  anchovy, horse mackerel, Atlantic bonito and blue fis. The number of purse seine vessels has varied annually in Turkey since 1984 (EWG Stecf,  2014).

		Atlantic Bonito (Sarda sarda) = 6671t (West Black Sea); 3930 t (East Black Sea) (EWG Stecf, 2014); GFCM, 2014). Data on landings of Atlantic bonito in the Black Sea are available primarily for Turkey. The other Black Sea nations, except for Bulgaria, have no reported landings for this species (EWG Stecf,  2014);

		80-200m (Collette and Nauen, 1983);

		Continental shelf and costal area;

		Fishing activity for bonito takes place in the Black Sea generally between September and November (EWG Stecf,  2014). Fishing period of purse  seine for Turkey is from 1st September to 15th April (EWG Stecf, 2014);

		Unknown (GFCM, 2014);

		The spawning biomass that is the parental source of recruitment

remains unknown (EWG Stecf, 2014);



		

		

		

		

		

		

		

		

		





* the most recent years in the statistics

**Quarters (1, 2, 3, 4), or use “All year” for fishery carried out all year round.















 

Table 27. Information regarding by catch, GSA 29.

		GSA

		Fishery  

		Species



		Total landings  (tons)

		Discards (tons) **

		Main discarded species/taxa

		Other species in the by-catch



		Presence of endangered species

		Technical measures (e.g. selectivity devices)

		Spatial-temporal fishing closure



		 

29

		Midwater trawl (OTM)  beach seines and uncovered pound

nets; 

Turkey: pelagic pair trawls. (EWG Stecf, 2011).







		Sprat 



		27269 t (EWG STECF, 2014)





		No discards of sprat have been reported with the exception of Romanian reports: 38 tons in (EWG STECF, 2014) 

		Discards of sprat are evidently very low. There is concern that the fishery for sprat produces significant quantities of by-catch and discard of other fish species, such as whiting ((GFCM SGSABC  2014);

Discard data (on dogfish and other species) from Romania were available from trawl fisheries of sprat, while no information on discards or by-catch was available for any other country or fleet in the area.

(GFCM,WGBS , 2014; GFCM_SGSABC_2014)

		M. merlangus,

D. pastinaca, R. clavata, S. acanthias, A. immaculata, A. pontica, (GFCM,_SGSABS_2014)





		

		(OTM) with the mesh size of the codend is 6.5-7 mm (EWG Stecf, 2011).



		Pelagic pair trawls working in spring at 20-40m depth and in autumn - in deeper water: 40-80m depths. (EWG Stecf, 2011).





		

29

		Bulgaria: Gillnets, OTM;  Romania: Gillnets; Turkey:  Gillnets; Trawl vessels; Ukraine: Not reported; Russian Federation: Not reported; Georgia: Not reported;





		Turbot 



		1521.53t (Total BS with IUU) (EWG Stecf,  2014);



		No data for turbot discards have been reported to STECF EWG 14 14 Black Sea assessments. However, the discards for the gillnets fishery are considered to be negligible for turbot in the Black

Sea due to selectivity of the gear (400 mm), (EWG Stecf,  2014, GFCM WGBS, 2014);

No data were provided by countries regarding the discards. (GFCM,_SGSABS_2014)



		





		R. clavata

S. acanthias (GFCM WGBS, 2014, GFCM,_SGSABS_2014)

		By-catch

Acipenser spp., 

Cetaceans (GFCM WGBS , 2014)



		Bulgaria: minimal mesh size (180 mm) has been established for gillnets, and in 1989-1993 the turbot fishery was closed with a view to promoting the recovery of the stock along the Bulgarian coast. Currently the ban is valid only for the spawning season (May-June).

In Romania The minimum legal mesh size for bottom-set nets used to catch turbot is 400 mm.

The minimum landing size for turbot is 45 cm total length.

In Turkey turbot fishing is conducted with gill nets with minimum mesh size 160 – 200 mm (Tonay and Öztürk, 2003) and with bottom trawls with minimum mesh of 40 mm.

In Ukraine, the number of gillnets used for the capture of turbot and ray and stingray should not exceed 7700 units; the gillnet length should not exceed 100 m (GFCM_Background_Doc_BS_2012)

		In Romania and BG :no fishing activity for turbot from 15 April to 15 June in the European Community waters of the Black Sea.

Seasonal fishing closures in Turkey are: for bottom trawls from 1st September – 15th

April and for gillnets – from 1th May up to 30th June.

Trawling is forbidden within three nautical miles from the shore.

Ukraina - The fishing of turbot with gillnets is permitted from February 1 to October 31 (except the spawning period prohibition in May). The minimum landing size is 35 cm.



(GFCM_Background_Doc_BS_2012)







		29

		Bottom trawl is the major fishing method for whiting (EWG Stecf,  2014);

Bottom trawl is the major fishing method in  Turkey (catch of 82.1% of total catch); Gill nets (13.6%); purse seines (3.7%); long lines (0.6%). 

		Whiting 

		8.281 t (EWG Stecf,  2014);

		N/A (EWG Stecf,  2014)



		sprat



		piked dogfish 

(GFCM_SGSABS_2014)

		

		There is no limitation in mesh size for gill net fishery of whiting but the fishermen generally use the gears with 32 mm mesh size. However, by the decrease in mean individual size in recent years, they also started to use nets with 28 mm mesh size.

		



		29

		Ukraine:  gill nets (target fishery and by-catch), hook gears (target fishery), trawls (by-catch) (GFCM, 2014). In the rest of countries piked dogfish is harvested mainly as by-catch (STEFC, 2011);

		Piked dogfish

		83t (EWG Stecf,  2014)

		For EWG 14-14 only Romania reported 5.5 tons of discard coming mainly from trawl fishery as by-catch, (EWG Stecf,  2014)



		

		

		

		Ukraine: the most of piked dogfish is harvested by target fishing with gill-nets of 100 mm mesh-size, long-lines, and as by-catch of sprat trawl fisheries (GFCM, 2014).

		



		

		Anchovy is an object of both artisanal (with coastal trap nets and beach seines), and commercial purse-seines fishery on the wintering grounds.

In Turkey and Georgia the total number of purse seines involved in 2013 was  218 and 21; Bulgaria,  Romania, Russian Federation and Ukraine (EWG Stecf,  2014; GFCM, 2014)

		Anchovy 

		N.A (EWG Stecf,  2014)



		N.A

		

		A. immaculata,

A. pontica, R. clavata, D. pastinaca,

M.  merlangus, S. acanthias (GFCM SGSABS_2014)

		

		

		



		29

		Turkey: bottom trawls; Russian Federation: mainly  passive gears. Ukraine: beach seines and bottom set traps; however, the greater part of the catches correspond to the non-target fishing with bottom traps (Shlyakhov and Charova, 2003) (EWG Stecf, 2014);

		Red mullet 

		N/A

		NA, (EWG Stecf,  2014)



		

		

		

		

		



		29

		The catches of Black sea are due to active (bathypelagic trawls and surrounding nets) and passive fishing gears (gill netting, trawl net, trap nets) (Prodanov et al., 1997; Yankova et al., 2010). 

Turkey: purse seine, trawl (pelagic and bottom) and gillnet long line (EWG Stecf,  2014);

		Horse  mackerel 

		20113.5 t

(EWG Stecf,  2014)

		No discards have been reported for the horse mackerel fishery Black Sea assessments, (EWG Stecf,  2014)

		Turkey: Jellyfish,  (GFCM_Background_Doc_BS_2012)



		A. immaculata, A. pontica, R. clavata, D. pastinaca, M. merlangus, S. acanthias (GFCM,_SGSABS_2014)

		

		

		



		29

		Bulgaria and Romania: scuba diving, but later illegal use of beam trawlshave been also observed (EWG Stecf,  2011). 

Turkey: dredges and beam trawls (Black Sea TDA, 2008); Use traps and pots instead of destructive dredges (Sahin,2004; Sağlam and Duzgunes, 2007).

		Rapa Whelk  

		15467t (EWG Stecf,  2014);





		Discards are calculated from the rate of individuals smaller than 40 mm in the samples derived from length frequency data available for some years.

181 t  of rapana was discarded in Turkey, (EWG Stecf,  2014);

		

		scorpion fish, sole, ray,  mussels shrimp and native

small whelks, juvenile gurnard; horse horse mackerel, goby fish, prawns, crabs (EWG Stecf,  2014);



		 juvenile turbot

seahorse (GFCM,_SGSABS_2014)

		Turkey: the use of pair dredges is prohibited by national regulations. But fishermen generally use them to obtain more product and they continue fishing also at night, illegally (EWG Stecf,  2011).

		



		29

		Turkey: purse seine vessels (85%) and small fisheries vessels (15%). (EWG Stecf,  2014; GFCM, 2014). 



		Atlantic Bonito

		6671t (West Black Sea); 3930 t (East Black Sea)

(EWG Stecf, 2014); GFCM, 2014).

		No discards have been reported for the Atlantic bonito fishery (EWG Stecf,  2014)

		Turkey Jellyfish,  (GFCM_Background_Doc_BS_2012)



		

		

		The stock is exploited either by artisanal boats of 6.0-14.0 m length using drift gillnets and purse seiners of length up to 48 m (GFCM Background Doc_BS_2012).



		For purse seines, fishing is not allowed in waters shallower than 24 m (from the coastal). The depth of purse seine net must not be more than 164 m. Purse seining in waters up to a depth of 11 m is permitted in the territorial waters in the Black sea between Köpekkaya Cape in Cide District of Kastamonu Province and the Bulgarian border, and in the Marmara Sea (1st September - 1st December (GFCM Background_Doc_BS_2012)





* the most recent years in the statistics

** total discards







Table 28. Management measures as regards some protected species in Black Sea and Danube River.

 
























































