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Abstract 

 

The GFCM integrates cooperative efforts by 24 countries in seeking to 

optimize fish harvesting. The limited resources and technical skills for data 

collection and analysis of some countries reduce their active participation, and 

attendance at meetings of subsidiary bodies is sometimes low. Stock 

assessments in the eastern Mediterranean have been infrequent, but GFCM 

has arrived at binding recommendations in part on a precautionary basis. 

More top-down control of working group priorities by the SAC and the 

Commission might focus on fewer priorities and follow-through. A further 

priority is on the use of statistical analysis of biomass, catch and effort trends 

to expand monitoring of fisheries in unit areas, and the use of reference 

points based on statistical analyses. Restrictions on trawling to protect 

spawning stocks in rocky areas (refugia) are suggested. 
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EXECUTIVE SUMMARY 
 

The terms of reference of the General Fisheries Commission for the Mediterranean have 

undergone a series of revisions over the last 15 years, searching for a better structure and 

mode of functioning to accomplish its main purpose. This is to manage the fisheries of the 

international waters of the Mediterranean (Figure 1), which extend beyond the territorial 

seas of its 23 Member countries. Unlike most coastal countries in the world, these have not 

declared Exclusive Economic Zones, and the importance of the GFCM mechanism stems 

from this lack of an EEZ extension. The geographical configuration of the Mediterranean, 

consisting of several linked basins with different ecological and environmental conditions, is 

harvested by a wide variety of fishing gears, by countries with widely different political, 

economic conditions and languages. This has added to the problem of funding and the 

difficulty of arriving at a common fisheries framework. The limited financial and skilled 

manpower resources of many member countries reduce their capabilities of data collection 

and analysis, and also their potential contribution to GFCM through attendance at meetings 

and active participation in fisheries initiatives. The creation of a significant number of 

subsidiary bodies of the Commission in 2004 has not so far achieved a correspondingly high 

volume of technical analyses, although there have been considerable improvements in 

making GFCM documents and data available on the GFCM website (www.gfcm.org). A 

significant number of binding recommendations have been made, either from precautionary 

motives, or based on indicative analyses in part of the Commission area: mostly in the 

Western Mediterranean. Implementation of these recommendations and their data 

collection requirements are sometimes delayed by slow reactions by some member 

countries. 

 

Figure 1:  The Mediterranean, showing the 200m continental shelf, the limits of 

the territorial sea, and a hypothetical line 50 nm from the coast within 

which most fish harvests occur. 

 

Source: FAO 
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The high diversity of species compositions, the small catches for many species, and the 

predominantly multispecies nature of fisheries in the small Mediterranean statistical areas, 

makes single species assessments impractical for the less common demersal fishes. At 

present, there are few multispecies assessment approaches available as a basis for 

scientifically-based management measures, hence statistical analyses are recommended. In 

addition to problems of stock assessment, the actual extent of stock areas is often unclear, 

and remains a priority for clarification. However, an attempt to tackle fish assessments by 

single species methods is likely to be impractical for all but the more abundant species of 

demersal fishes and for pelagic fish stocks. This places a priority on the work of the SCMEE 

(Subcommittee on Marine Environment and Ecosystems), but this subcommittee is lacking 

adequate scientific manpower and data, hence rapid results for all key species and 

subareas is unlikely. One priority is the creation of a functional linkage between the SCSA 

(Subcommittee on Stock Assessment) and the SCMEE, to carry out joint studies of closed 

areas in order to investigate ecosystem changes. This should be implemented rapidly since 

other area closures may be contemplated, and could yield useful results in the medium 

term if adequately supported.  

 

Concerning Vulnerable Marine Ecosystems, the GFCM has created four fishery restricted 

areas (FRAs). The FRA in the Gulf of Lion is an example of the refugium approach. Also, a 

seasonal closure for dolphins is in place. In any case, it suffices to look at the list of all 

recommendations and resolutions adopted by the GFCM thus far at this link 

(http://www.gfcm.org/gfcm/topic/16100/en) to have a more detailed picture of the 

situation.  

 

In the short term, simple indicative methods such as those using size frequency data, 

scientific survey data, and commercial catch rates, provide a basis for precautionary 

management measures, given that full assessments are not necessarily required for 

management by effort control. The other function of the SCMEE relates to environmental 

change which has been documented as significant, especially in semi-enclosed basins such 

as the Adriatic Sea. In terms of formal recommendations, this subcommittee is expected to 

propose active field investigations, suggest closures of specific areas to towed bottom gear, 

and a reduction of discards. Its ancillary role in monitoring environmental degradation and 

unfavorable environmental trends could be aided through partnership with other 

organizations or institutions specialized in this area.  

 

The new subcommittee, SCESS (Subcommittee on Economics and Social Sciences), is 

aimed at understanding a wide range of linked socio-economic and market issues, but both 

expertise, and the existence of economic data, are in short supply. The fact is that 

Mediterranean fisheries differ from Atlantic fisheries, particularly in relation to the close 

economic relationship to other economic sectors in the coastal zone such as tourism. This 

calls for a bioeconomic approach rather than just stock assessment. The main objective of 

fisheries here, consistent with conservation measures, is to realize a maximum profit, not 

necessarily just a maximum landed weight, hence careful work by the SCSA is 

recommended.  

 

Over the long run, the small body size of many Mediterranean demersal fishes due to the 

originally low productivity of this sea, has been accentuated by heavy exploitation. Market 

demand for fresh fish has always been high, with high prices paid for smaller fish. Under a 

long culinary tradition, dishes are often served with several fish on a plate, and fillets or 

steaks are uncommon in restaurants.  Under these constraints, there has been a close 

linkage between fishers, markets and customers, including the need to serve a flourishing 

tourist demand for sea food in one of the world’s prime tourist areas.  

 

http://www.gfcm.org/gfcm/topic/16100/en
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The aquaculture sub-committee CAQ was a new addition to GFCM functions in 2004. Its 

envisaged role includes the following issues: ecosystem approach to aquaculture, bio-

security and bio-safety and improved governance for responsible aquaculture practices. 

Long term conservation of ecosystems functions and services in areas where aquaculture 

operates include aquaculture certification, producers’ organizations, market-oriented 

aquaculture. Integrated coastal zone management is also required (Report of Expert 

Meeting on SAC and CAQ related issues GFCM HQs, Rome, Italy, 15-16 December 2011).  

 

The existence of CAQ makes GFCM different from most other fisheries Commissions which 

do not deal with aquaculture, and implies that related work within territorial seas also falls 

within the Terms of Reference of GFCM. Incidentally, given the spatial demands of the 

tourist industry, with sports fishing, scuba diving, and harbors for sports craft, as well as 

aquaculture, ICAM and GIS become necessary tools in the allocation of maritime space. 

Local communities therefore have ‘territorial user rights’ (TURFs) and share a concern with 

managers for the small scale fishery. As such, it is inevitable that closures of areas to 

fishing, seasonal or permanent, become a major mechanism for multispecies and bio-

economic action, and must be integrated into local decision-making. If closure areas make 

up an adequate proportion of the stock area, the need for annual stock assessments is 

somewhat attenuated, releasing scientific effort for the study and better understanding of 

the complex biology of the Mediterranean fauna.  

 

The recent reviews of the work of SAC and its sub-committees have criticized the excessive 

subdivision of its technical work between its many subsidiary bodies. This organizational 

aspect, rather than being a criticism of the type of work carried out, is worth considering 

for a moment. Rather than subdividing the work of GFCM into a series of disciplines each 

with its subsidiary body, most important problem areas are multidisciplinary. Their 

resolution requires inputs from a number of specialist experts. A higher degree of top-down 

control of working group priorities is also needed by the SAC and the Commission itself. 

Previous reviews have suggested setting up specific working groups to tackle important 

priorities, rather than dealing with them through sub-committees. This raises the question 

whether all of the existing standing bodies need to meet annually, and whether some 

cooperative functions could be carried out on the web? 

 

A suggestion has been circulating for over a decade for a new approach to more effective 

work on fisheries management in the Mediterranean. This can be called the ‘refugium 

paradigm’. To explain this better, note the incongruity that in the 1970’s-80’s, despite 

heavy inshore trawling, recruitment to the juvenile bottom fish continued despite the 

absence of effort control or quotas. One feature of Mediterranean shelf areas (atypical for 

much of the North Atlantic), is that there are few extensive trawlable areas such as the Gulf 

of Lyons and Adriatic. Much of the Mediterranean shelf is rocky, and largely untrawlable 

without extensive modifications to towed gear (which unfortunately occur !). The ‘refugium 

paradigm’ proposes that the small proportion of fish that mature to maintain recruitment to 

the shallow water trawl fishery, are concentrated in these rocky areas. A recent 

recommendation has proposed closing areas as refugia in deeper water canyons near the 

Gulf of Lyons.  

 

If this hypothesis is correct (and mature fish are rarities in the inshore trawl catch), the 

emphasis of management must change. Instead of an almost exclusive concern with 

protection of juveniles by means of larger mesh sizes, protection of the much more 

threatened spawning stocks by closing some rocky areas as ‘refugia’ for spawners is a 

supplementary measure. Protecting juveniles can best be accomplished by reducing 

seasonal effort over nursery areas, and prohibiting discarding of commercial species. This 

example shows how a conception arising in the Mediterranean has also been partially 
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adopted in the Eastern Atlantic recently, where trawling closures have been proposed in 

areas where adult cod are abundant.  

 

Studies on the survival of juvenile fishes through cod end meshes in the North Atlantic 

have been extensive, and have shown that physiological stress and subsequent predation 

after escapement through the cod end meshes results in higher natural mortality rates than 

normally assumed, even without visible damage to escapees. Including such higher 

mortality rates in assessment calculations for 0+ and 1+ aged fishes (which are rarely 

targeted in the Atlantic, but are in the Mediterranean), must be the correct procedure. 

Simulations taking this factor into account show that the advantage of increasing the mesh 

size of trawls is much lower than previously assumed.  

 

For adults, under the refugium concept, it becomes more important to ban modifications to 

towed gear which allow it to be used over rocky bottom – a regulatory approach adopted in 

certain North American fisheries. The priority for action under this paradigm is therefore 

spatial closure of nominally untrawlable areas to bottom gear, and banning of modifications 

to gear to permit its use on rocky bottoms. This incidentally protects bottom epifauna and 

sea grass beds in these closed areas. A degree of control of smaller fishing boats using 

trammel nets and other passive gear which can fish rocky areas for larger fish is also called 

for.  

 

Closing areas to fishing thus becomes a mechanism for societal action. Fisheries, the tourist 

industry, and aquaculture, all need allocations of maritime space near local communities 

with ‘territorial user rights’ (TURFs). Local market demand for fresh fish is high, with high 

prices paid for smaller fish used in a long culinary tradition.  

 

Adequate closures attenuate the need for annual stock assessments, releasing scientific 

effort for better understanding of fisheries, and could become a major mechanism for local 

decision-making with inputs from GFCM. Single species approaches are impractical for 

assessing the many demersal species taken in 30 subareas by multispecies fisheries, but 

few multispecies methods are yet available for science-based management. Simple 

indicative methods, trawl surveys and statistical analysis of catch and effort data, must 

become the main basis for precautionary management.  
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1. THE GEOGRAPHICAL CONTEXT FOR DECISION MAKING 

KEY FINDINGS 

 The fisheries productivity of the Mediterranean reflects that of the ecosystem, and 

generally declines from the Straits of Gibraltar eastwards, as does the number of 

assessments. 

 The landing trends for the Mediterranean and NE Atlantic are not markedly different, 

even though Atlantic fisheries are quota regulated, and the Mediterranean managed 

by effort control. 

 A rise in the proportion of small pelagic fishes in the Mediterranean catches during 

recent decades seems to reflect an increase in anthropogenic nutrient inputs to the 

sea; 

 The unit value of Mediterranean fishes and invertebrates is higher than for most 

other locations. A significant proportion of fish caught are consumed fresh in local 

communities close to port. Traditional recipes quite often favour small plate-sized 

fish as opposed to frozen, filleted or steaks. 

 Optima for the fishery should be defined bioeconomically, not just in terms of 

tonnage. 

 Prior to industrialization, inshore fisheries were managed at the community level in 

what could be called TURFs where local management decisions were made by older 

members of the local community. 

 

One of the consequences of the absence of EEZs in the Mediterranean is that national 

resources (especially demersals) straddle the 12 nm territorial limit into international 

waters and cannot be managed nationally: thus the key role of GFCM. The high diversity of 

demersal resources also makes single species assessments a problem, particularly since as 

noted by Maguire in his earlier review, geographical stock limits are generally difficult to 

define. Assessment and management methods used in areas such as the North Sea thus 

present problems in defining absolute biomass – hence reliance is inevitable on relative 

annual changes. 

 

The state of Mediterranean fisheries sensu strictu (i.e. not including the Black Sea) was 

reviewed just over two decades ago by Farrugio and Papaconstantinou (1989), who noted 

that the biological productivity of the Mediterranean in the 1980's was among the lowest in 

the world’s oceans. Low nutrient availability was the original cause of low fisheries 

productivity, and explains the decline in yield when moving from the west to the east of the 

Mediterranean basin (with the exception of the highly productive Adriatic and Black Sea 

basins). Marine productivity, particularly of small pelagic fishes, is nonetheless higher near 

large cities and offshore from river estuaries. Later evidence (Caddy and Griffiths 1990; 

Fiorentini et al. 1997; Caddy 2002; de Leiva et al. 2000), suggested that the rise in 

landings in the 1990's, especially of pelagic fishes in enclosed basins such as the Adriatic 

and Black Sea, could be linked to a progressive enrichment of these basins by 

anthropogenic effects caused by nutrient discharges by human populations and industrial 

agriculture. This enrichment may have occasionally led to serious declines in habitat quality 

and fishery productivity. In this connection, much of the Black Sea below 100-200m is 

anoxic water, devoid of life, hence shallower waters are vulnerable to further 



Policy Department B: Structural and Cohesion Policies 
 

 14 

eutrophication. The rise (and subsequent partial collapse) of landings from the Black Sea in 

the early 1990’s was due to a complex interaction of excessive nutrients incoming from 

rivers such as the Danube and Dnieper, overfishing, and the invasion of the Black Sea basin 

by an exotic jellyfish that competed over-efficiently with native pelagic species.  

 

Nonetheless, fishery landings from all basins in the 1970's totaled 1.2 million tons. 

Although this is only 20% by weight of the Community's production in those years, it was 

35% by value. In fact, the retail price of Mediterranean fishery products when consumed 

fresh, was 5 to 10 times higher (then, and probably still now) than in most other areas of 

the world (Farrugio and Papaconstantinou 1989). From this two conclusions must be 

evident that:  

1)  We must judge optima for fisheries in the Mediterranean, sensu strictu, in terms of their 

economic value (fresh and processed), and not just by the tonnage landed; 

2)  Local marketing chains pass fresh fish products to restaurants and residents, and their 

demand as expressed through markets, affects prices, and the selectivity of the fleet by 

species and sizes. Nonetheless, in recent years fisheries landings have declined 

somewhat, and in part, this must surely be linked to excess capacity and the 

excessively high levels of fishing mortality exerted by national fleets. 

 

The higher fishery production of East Atlantic fisheries compared with the Mediterranean is 

seen in Figure 2, and although in both areas the current level of landings seems quite 

stable collectively, serious overfishing of some long-lived species is evident. A more 

detailed analysis will show generally higher levels of landings for small pelagic fish than 

demersal fishes. 

 

Figure 2:  Recent trends in total landings for the Mediterranean and NE Atlantic 

(tonnes). 

 
 

Source: FAO (2012) 

 

The original context for Mediterranean fisheries until the onset of industrial fishing, was a 

series of small ports along the coast where the ‘prud’hommes’ (wise men) of the village 

decided on how, when, and by whom, the fishery should be conducted – this was the 

original TURF (Territorial Use Rights) concept, now widely discussed globally.  As illustrated 

by Figure 3, for many commercial species there is an early stage of the life history passed 

in coastal or estuarine waters, before moving into deeper water as adults. This was well 
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understood by coastal communities, but a move to industrial scale fisheries targeted 

resources in deeper, more distant waters that were not being exploited. This did not mean 

that industrial fleets necessarily renounced exploitation of inshore resources. 

 

TURF systems are now applied with success elsewhere in the world: for example in the 

Chilean inshore fishery, and this model could in part be applied to Mediterranean inshore 

fisheries. Now that the Mediterranean hosts industrial fisheries, an international fisheries 

management body is also needed, but it has a difficult task: complex allocations by fleets 

and ports are complicated by high geographical and species diversities, a lack of knowledge 

of stock boundaries, and life history migrations that often pass over the arbitrary 

boundaries set up by GFCM. Figure 4 shows how the migration of a fishing fleet from 

inshore to offshore waters (or vice versa) would affect the catch rate in both areas. 

 

Cultural, linguistic and political diversity, hostility between some nations, a serious shortage 

of funding for science and travel in many cases, when added to a lack of relevant expertise 

in many countries, have all emerged as impediments to the work of GFCM. All of these 

issues merit further comment, which will be added in the following text.  

 

Figure 3:  An ‘ancient’ diagram shows for three key species that bathymetric 

movements, often seasonal, may extend down to the continental slope 

in some cases, for spawning purposes. An inshore trawl fishery will 

take predominantly juvenile fishes, and adult fish receive partial 

protection from trawling in broken bottom areas at the shelf edge. 

 
Source: Doumenge (1966) 
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Figure 4:  Showing how effort trends inshore and offshore by shallow and deep 

trawl fleets led to inverse trends in the biomass/km2 on inshore and 

offshore grounds. i.e., the dynamic relationship between inshore and 

offshore effort units cannot be ignored. 
 

 

 

Source: Caddy (2009). 
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2. GFCM STRUCTURE AND EVOLUTION 

KEY FINDINGS 

 The onset of ‘binding recommendations’ mainly followed the conversion of the 

‘Council’ to the ‘Commission’ in 2004. 

 In 2004, the new GFCM structure emerged, in which 4 specialized sub-committees 

were decided on, each with several working groups. A coordinating committee was 

also founded to ensure that their decisions were compatible before passing them on 

to SAC. These were then discussed further, and the results with possible 

recommendations for action were passed on to the Commission. 

 One assumption in setting up multiple specialized working bodies for SAC, was that 

national attendance would be adequate and consist of experts in the subject matter 

of each body. This assumption has not been realized in all cases. The problem has 

several causes: lack of travel funds and experts in the subjects considered, and 

national priorities, as well as the annual frequency of meetings. 

 Focal persons were requested to be appointed for each sub-committee to maintain 

contact with GFCM in the intersessional period. On occasions, only one person was 

appointed for all sub-committees who is unlikely to be familiar with all subjects 

discussed. 

2.1. Background 
 

The General Fisheries Council for the Mediterranean (GFCM) was established under the 

provisions of Article XIV of the FAO constitution, approved by the FAO Conference in 1949, 

which entered into force in 1952. This Agreement was most recently amended in 1997, 

with a change in name to the "General Fisheries Commission for the Mediterranean", which 

included new obligations for the Contracting Parties to contribute to an autonomous budget 

for the functioning of the Commission, formerly falling under the budgetary responsibilities 

of FAO. These new obligations came into force on 29 April 2004.  

 

Consisting of 23 Member countries together with the European Union, the GFCM’s 

objectives are to promote the development, conservation, rational management and best 

utilization of living marine resources, as well as the sustainable development of aquaculture 

in the Mediterranean, Black Sea and connecting waters. Membership is open to both 

Mediterranean coastal states and regional economic organizations as well as to United 

Nations member states whose vessels engage in fishing in Mediterranean waters.  

 

In cooperation with other Regional Fisheries Management Organizations (RFMOs), the 

GFCM is instrumental in coordinating efforts by governments to effectively manage fisheries 

at regional level following the Code of Conduct for Responsible Fisheries. The GFCM now 

has the authority to adopt binding recommendations for fisheries conservation and 

management in its Convention Area and play a critical role in fisheries governance in the 

Region.  

 

The GFCM holds its regular session annually. It implements its policy and activities through 

the Secretariat, based at its headquarters in Rome, Italy. It operates during the 

intersessional period by means of its committees, namely the Scientific Advisory Committee 
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(SAC), the Committee on Aquaculture (CAQ), the Compliance Committee (COC), the 

Committee of Administration and Finance (CAF) and their respective subsidiaries. The 

GFCM also enjoys the support of cooperative projects at sub-regional and regional level 

which enhance, in particular, scientific cooperation and capacity building in participating 

countries in line with GFCM priorities and strategies. In addition, the Commission 

cooperates closely with other international organizations in matters of mutual interest. 
 

The purpose of the Commission is to promote the development, conservation, rational 

management and best utilization of living marine resources, as well as the sustainable 

development of aquaculture in the Region. In particular, the Commission has the following 

responsibilities: 
 

 to keep under review the state of the Mediterranean living resources, including their 

abundance and the level of their exploitation, as well as the state of the fisheries 

based thereon;  

 to formulate and recommend, appropriate measures: (i) for the conservation and 

rational management of living marine resources; and (ii) for the implementation of 

these recommendations;  

 to keep under review the economic and social aspects of the fishing industry and 

recommend any measures aimed at its development;  

 to encourage, recommend, coordinate and, as appropriate, undertake training and 

extension activities in all aspects of fisheries;  

 to encourage, recommend, coordinate and, as appropriate, undertake research and 

development activities, including cooperative projects in the areas of fisheries and 

the protection of living marine resources;  

 to assemble, publish or disseminate information regarding exploitable living marine 

resources and fisheries based on these resources;  

 to promote programmes for marine and brackish water aquaculture and coastal 

fisheries enhancement;  

 to carry out such other activities as may be necessary for the Commission to 

achieve its purpose as defined above.  

2.2. The General Fisheries Council for the Mediterranean 
 

It would be helpful to briefly review the organization of the previous 'GFCM Council', which 

prior to restructuring as the 'GFCM Commission', used a framework of 'Expert 

Consultations' to assemble reports from regular technical consultations in the Western, 

Adriatic + Ionian Seas, the Black Sea, the Aegean, and the Levant. Scientific papers were 

presented by local authors at these meetings in a similar way to a scientific symposium 

(effectively in the same format used at ICES, which is not a fisheries Commission sensu 

strictu, but an organization of scientists providing advice on the marine ecosystems of the 

North Atlantic).  
 

These papers received a review by the Technical Secretary and by the local group of 

scientists present. For many years their conclusions for most areas and for commonly 

exploited stocks, were that the exploitation rate was too high. Although this conclusion was 

not necessarily based only on formal assessments, there seems little doubt, as discussed 

later, that it was justified.  
 

The comments from expert Consultations were included in an overview report which was 

sent for further debate at GFCM (where 'C' refers to 'Council'); first passing via the SAC 

after this was created in 1998. Where management recommendations to governments 
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seemed appropriate, these were made by the Council, but 'binding recommendations' were 

rarely used at the time.  
 

Thus, the Council had only an advisory role in international fisheries management, and the 

reaction to their scientific advice on the need to correct the high exploitation rate was not 

consistently followed by fishery regulations at the national level. The onset of formal 

binding regulations converted the Council to a formal fishery Commission, and it remains to 

be seen how effective such binding regulations as have now been made will be in returning 

fisheries exploitation to more moderate levels. The new Compliance Committee was created 

to check on the application of Binding Recommendations. An ad hoc Task Force has been 

established to modernize the GFCM legal and institutional framework, and during the 36th 

Session, Members decided to act on the recommendations of the Task Force and amend the 

GFCM Agreement and its associated rules. This process is now underway (see Annex V).  
 

The general conclusion of this section of the report is that the supposed ‘inefficiency’ of the 

former Council and current Commission could also be attributed to a lack of response by 

member countries rather than just inefficiency by the Commission, and this issue still 

remains to be effectively addressed. 

2.3. The General Fisheries Commission for the Mediterranean after 

the 2004 reform 
 

The originally simple structure of the Council and SAC was elaborated on in 1997, and by 

2004, 5 sub-committees were created, some with several working groups (Figure 5). 

Without coordination of these bodies, their individual conclusions must be discussed in a 

specific coordination meeting of sub-committees (CMSC). This has to decide if back-to-back 

sessions or inter-sessional meetings will be necessary to debate interactions of sub-

committee subject matters and their implications, and to decide which items should be 

passed on to SAC and the Commission.  
 

Figure 5:  Representation of the current structure of committees and working 

groups of GFCM, together with the regional projects organized by FAO. 

 
Source: The Author 
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There are 7 semi-autonomous FAO subregional projects in existence (Table 1), whose 

meetings focus more closely on issues relevant to each GFCM subregion, but are not 

responsible directly to GFCM. The conclusions of the meetings or symposia held by these 

projects are also discussed at SAC. On occasions, items identified by SAC may be included 

in the work of these subregional projects, as was the case formerly with the technical 

consultations of GFCM, also funded by FAO, but there are obstacles to this delegation, since 

these projects have specific terms of reference. 

 

Table 1: FAO sub-regional fisheries projects. 

AdriaMed 
Scientific cooperation in support of Responsible 

Fisheries in the Adriatic Sea. 

CopeMed 
Advice, Technical support and cooperative networks 

for the Western and Central Mediterranean. 

EastMed 
Scientific cooperation for responsible fisheries in the 

Eastern Mediterranean. 

MedFisis 
Mediterranean fishery statistics and information 

system. 

MedSudMed 
Assessment/monitoring resources and ecosystems in 

the Straits of Sicily. 

MEDLEM 
Large elasmobranch monitoring activity and 

database. 

SIPAM 
Info system for the promotion of Aquaculture in 

Mediterranean countries. 
 

Source: FAO 

 

The principal subcommittee for most fisheries Commissions is that dealing with stock 

assessment (the SCSA in the case of GFCM), whose work is supported by the SCSI, which 

is responsible for coordination and integration of Statistics and Information. Another 

subcommittee (SCMEE) is responsible for monitoring the marine environment and 

ecosystems, and a further subcommittee (SCESS) for economic analysis and for 

considering the social implications of proposed regulations on the fishing industry. Most of 

these subcommittees are supposed to operate annually and hold working groups as 

necessary, and the number of meetings held per year has increased exponentially during 

the first decade under the new structure of GFCM (Figure 6). 

 

As shown by Figure 6, following reorganization, a dramatic increase in the number of 

meetings occurred, with a record of 29 held in 2010. This number declined somewhat in the 

following two years: a possible motive being the untimely loss of the former secretary, 

Alain Bonzon, and his replacement after an election in 2011 by Mr Srour as Secretary. 

Nonetheless, 20+ meetings a year poses a major burden on the limited Commission staff 

and expenses. 

 

It must be evident that outputs have been slow in arriving for some sub-committees after 

the effective reorganization of GFCM in 2004. Especially in the case of SCESS, the problem 

in part seems to be due to the lack of specialized data sets of socio-economic information, 

but perhaps also to the need for cooperative work with SCSI. To some extent back-to-back 

meetings of subcommittees has already been applied, but needs further promotion. To 

support this solution, overall plans for inshore fisheries development also need formulating. 

It could be that a supplementary approach is required in which several experts are 

commissioned to prepare case studies of those fisheries where data are available, rather 

than pursuing the issue solely in a subcommittee. In this case, sub-committee meetings 

may not need to be held annually. 
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Figure 6:  Number of meetings of the Commission, sub-committees and other 

subsidiary bodies held per year. 

 
Source: Maguire (2010) 

 

In the case of the SCMEE, a similar approach is proposed, whereby studies of ecosystem 

reactions to fishing are tackled by several regional institutes, again using closed areas, 

MPA’s etc, as the basis. Cooperation with their colleagues in SCESS would also be useful. 

Theoretical developments do not seem to have occurred providing models and procedures 

that can be generalized to give practical solutions for managing ecosystems. This problem 

seems largely global in extent. In the meantime, tackling multispecies trends in fisheries by 

statistical analysis where data have been accumulated (e.g., the Mediterranean trawl 

surveys and bio-acoustic surveys for small pelagics), may allow a number of useful 

generalizations, for example on species assemblages. The relative robustness of demersal 

species to varying fishing pressure can be investigated by analysing systematic annual 

bottom trawl cruise data. 

 

The need for the SCSI to mainly focus on assessment of resources common to most 

member countries seems inevitable given the biological and geographical diversity of the 

Mediterranean. Some examples of the species of key importance are listed in Annex IV. 

Similarly, the financial implications of the location and number of meetings of subsidiary 

bodies held, should be seriously considered.  

 

2.4. Previous performance reviews for GFCM 
 

In 2010, a consultant, J.J. Maguire, was asked to comment (GFCM:XXXIV/2010/Inf.16) on 

the SAC framework and performance, and make suggestions for a medium-term strategic 

plan for the future. His comments provide a useful starting point for any evaluation of the 

performance of the SAC, its subsidiary bodies, and the Commission as a whole. Overall, his 

comments were positive, at least in terms of the efforts exerted by the Secretariat, but 

some obvious problems can be recognized. Problems that had emerged before the GFCM 

reorganization in 2004, began to add complexity to the structure of the Commission, but 

also reflected the unusual diversity of species, habitats and political organizations the 

Commission has to deal with.  
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The main conclusions of the 2010 Maguire review have been integrated into this study. A 

second review, the Ferlin Report, was presented at the 32nd session, following an 

independent performance review GFCM had requested in 2007. In outline, the issues 

recommended by this second GFCM review were: 

 The legal framework of the GFCM has a number of weakness and its Agreement 

needs updating, since there are many gaps in the GFCM Rules and Procedures; 

 GFCM should target achieving a few highly useful and complete fishery assessments, 

and only work on common fishery resources (i.e., those interesting more than a few 

of its members);  

 A revision of its geographical subareas is needed; 

 For aquaculture, a review of the work program should update priorities to address 

recent needs; 

 The CAQ should concentrate its work on issues of strategic importance for the 

Region. 

 The function and organization of the CAQ and its subsidiary bodies have to be 

reviewed; 

 Decision-making procedures are too vague. Dispute settlement procedures should 

be amended to reflect the requirements of the UNFSA; 

 With respect to compliance and enforcement, a number of areas need review and 

action (flag State duties, port State measures, enforcement of GFCM 

recommendations, provision of information); 

 There is a need for a more comprehensive system of monitoring, control and 

surveillance (MCS) to ensure follow-up on infringements and non-compliance; 

 With respect to international cooperation, there should be inclusion of the provisions 

on observers in the Agreement and Rules of procedures. 

 Promotion of cooperation with non-members and IUU should aim at deterring fishing 

activities by non-cooperating members; 

 There is a need to improve cooperation between GFCM and ICCAT; 

 Efforts in capacity building need to be developed (provision of information, 

implementation of recommendations). On financial and administrative issues a 

review of present GFCM human resources needs to be considered; 

 A review of the cost-benefits of holding meetings in Rome and in Member countries 

(with possible agreement with hosting countries for sharing expenses); 

 Funding mechanisms for extra-budgetary activities need to be explored. 

 

Many of these comments seem to be in line with the opinions of the author. Two issues 

perhaps missed here are the importance of integrating inshore fisheries into the socio-

economic context of the coastal community, and monitoring the effects of nutrient inputs 

on fisheries productivity. Although I can see the logic of revising some geographical sub-

areas of the GFCM area, this will disrupt data series, and should be implemented with 

caution. 
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2.5. Attendance at GFCM meetings over the last decade 
 

Estimates of the number of attendees at recent GFCM meetings were provided by Maguire, 

and have been listed by member countries ranked by number in Table 2. Adjacent to each 

country name in Table 2 is another statistic provided by Maguire, namely the number of 

individuals proposed by a country as ‘focal persons’ for the subject area covered by each 

subcommittee. This last statistic is an indication of the degree of interest, or alternatively, 

the availability of staff, for this function. Certainly, a single person covering all 

developments (or attending to tasks) for 4 different subcommittees, is unlikely to have the 

specialized knowledge appropriate for a technical correspondent. However, under the 

UNFSA, and more generally speaking within the UN, funds are created to ensure the 

participation of representatives from developing countries in relevant meetings. 

 

The countries of the Western Mediterranean, and those countries (e.g. Turkey) which are 

larger and more financially secure, have attended GFCM meetings more frequently with 

more representatives than smaller, and less-developed or less well-financed countries. The 

new electronic platform which is being currently developed has facilitated much the 

exchange of information among working groups instead of holding meetings. 

 

In general, 15 countries on average attended SAC, with in total, 30-35 representatives 

(Maguire 2010). As an indication of the potential inputs of member countries to GFCM 

activities, these two indicators show the wide variation in technical inputs which may be 

expected from member countries.  

 

2.6. FAO subregional projects and networks in the Mediterranean 
 

A number of subregional fishery projects operate in the Mediterranean, which in some ways 

replace the Technical Consultations of the former Council. They have very limited staff and 

funding however, and are designed to carry out specific projects agreed to with local 

countries, not to be instruments of GFCM. To a limited extent they are able to implement 

recommended research and practical tasks agreed to by the Council and SAC, as long as 

these are not incompatible with their principal tasks. One suggestion here (as implemented 

on several occasions by ADRIAMED and COPEMED), is that a problem area identified by 

SAC may be carried through to completion by the appropriate project over a period of years 

before a final report is presented at SAC.  

 

The net result of the creation of specialized subcommittees, is increased scheduling of 15 or 

so meetings of subsidiary bodies and their working groups annually. The project 

implementation approach and use of electronic aids would help avoid the accumulation of 

unresolved issues in the appropriate Sub-Committees. 

 

In addition, Symposia and special meetings are envisaged, scheduled over and above the 

formal subcommittee meetings and their subsidiary bodies. Sub-committee meetings have 

attracted a variable attendance, with 17-50 attendees from 8-12 countries at the best 

attended subcommittee, SCSA, 10 or fewer participants and 4-8 countries at meetings of 

the SCMEE and SCESS, and intermediate numbers at meetings of the SCSI. In terms of 

participation in the 4 subcommittees, a rough index of interest by member countries is in 

the sequence: SCSA, SCMEE, SCESS. Comparable data for the statistics (SCSI) and 

aquaculture sub-committee CAQ, were unavailable.  
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Apart from fundamental issues such as the minimum number of subject matter experts 

needed to make a meeting report worthwhile considering by SAC, the expenditures for such 

meetings remain the same, both in the cost of the venue and travel of the secretariat, 

preparation of the report etc. Hence poorly-attended meetings with inconclusive results 

cost the Commission the same as a well-attended and productive meeting. 

 

Table 2:  Numbers of attendees at GFCM meetings from 2001-2008, and the 

number of national focal points for SAC subcommittees (given in 

brackets). 

COUNTRY NO. FOCAL POINTS ATTENDEES 

Italy 5 43 

Spain 5 42 

Morocco 5 37 

Greece 4 25 

Tunisia 5 23 

Algeria 3 18 

EC  18 

France 2 18 

Turkey 5 17 

Malta 1 16 

Albania 3 15 

Cyprus 6 13 

Libya 4 11 

Croatia 5 9 

Japan 1 9 

Syria 3 9 

Egypt 2 6 

Montenegro 3 6 

Romania  6 

Slovenia 3 5 

Bulgaria  3 

Israel 1 3 

Monaco 1 3 

Lebanon 2 2 

Source: Maguire (2010) 
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What is clear from this superficial analysis is that attendance of smaller countries at GFCM 

meetings, especially from the Eastern Mediterranean, is spotty or infrequent, but the SCSA 

is considered the most important sub-committee. Spotty attendance by some countries 

may arise due to the cost of attendance. The implications of an absence from their 

workplace of the few national experts in smaller and financially less secure countries, is 

another consideration. For smaller countries distant from the location of the meeting, the 

number of ‘focal persons’ per country does not necessarily reflect the interest of the 

country in active collaboration with GFCM, it may simply reflect the size of their fisheries 

department. Using the same person as a ‘contact point’ for all subcommittees means that 

this person is unlikely to be an expert in all of the subject matters covered by these 

subcommittees, or be able to make a useful contribution. 

2.7. Comments on how budget provisions affect GFCM performance 
 

The performance of the GFCM in fisheries management must in the final analysis consider 

its total autonomous budget that in 2010 was $1 624 000, with approximately 50% coming 

from member countries. The underlying strategy followed by a Commission is to establish 

subsidiary bodies for specific functions. The GFCM has created a significant number of 

subsidiary working bodies (Figure 5), each of which implies an expenditure, leaving limited 

consultant funds for alternative resource management initiatives. Maguire noted that most 

problems in resource management require multidisciplinary approaches. Ad hoc working 

groups are one approach to dealing with important multidisciplinary problems, and inviting 

non-member subject specialists to attend, analyse the data, and prepare draft action plans 

could be an effective approach. 

 

A large number of GFCM working bodies require annual attendance by subject matter 

specialists. Unfortunately, with low attendance, adequate national reviews of GFCM 

recommendations are unlikely. Holding some sub-committee meetings at longer intervals 

than one year, when intersessional work on a problem has found a solution, might be a 

cost-savings approach. Other solutions to this problem fall into one or more of the 

following:  

 

 A reduction in the number of statutory or informal meetings, or their frequency; 

 Preparatory meetings should be held where possible within each region to reduce 

travel costs of members; 

 Better use should be made of modern communication methods (e.g. 

teleconferencing), thus avoiding travel costs; 

 Problem areas could be formulated as projects, with funding and expertise sought 

outside GFCM resources as required; 

 Specific experts should be hired to visit countries with problems exceeding their 

capacities to implement appropriate projects, for which skilled staff should be 

located; 

 It is expected that the Commission staff, assisted by member country 

representatives (at zero cost to the Commission) will accomplish most tasks. 

 

 An overall conclusion is that the GFCM budget is far from excessive for the range of 

responsibilities undertaken by the Commission. Within the existing budget, alternatives for 

expenditure exist which could increase the impact of the Commission, as just discussed. 
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3. EVALUATING THE STATUS OF HALIEUTIC STOCKS OF EU 

INTEREST IN THE MEDITERRANEAN AND THE BLACK 

SEA 

KEY FINDINGS 

 The formal evaluation of single species stocks in the Mediterranean (other than 

tunas assessed by ICCAT) has faced a problem caused by the high species diversity 

on the one hand, and the shortage of assessment workers on the other. Most 

assessments have been carried out in the western Mediterranean, and few if any, in 

the eastern Mediterranean. 

 Some assessments have been carried out by STECF, but the situation is that a 

regular annual assessment, even for key species, seems improbable under current 

conditions. Nonetheless, the situation of a general overfishing of demersal stocks, 

and full to overfishing of small pelagic stocks, seems to apply as a result of 

excessive fleet capacity in some countries. 

 Since management of fish stocks in the Mediterranean is by effort control, the 

shortage of formal assessments is not a critical deficiency for management. Work is 

underway to define fishing power of fleets in each operational unit, and to classify 

them by category of vessel and fishing gear. This is still a ‘work in progress’ 

however, and management recommendations so far have tended to follow a 

precautionary approach. 

 A new approach to management is proposed based on what is called the ‘refugium 

concept’. This observes that the excessive exploitation rate of small demersal fishes 

seems to have been sustainable, due to a degree of protection of mature individuals 

which escaped the inshore trawl fishery for juveniles. These previously found some 

protection from trawling in rocky areas towards the shelf edge. Following this 

approach, a degree of protection for spawners could be achieved by closing some 

areas of rocky bottom to trawling and other gears, and possibly ensuring that 

modifications to trawls allowing them to work in such areas are prohibited. 

 Protection of small fish is considered more feasible by closure of nursery areas than 

by further mesh size increases, which from studies in Atlantic waters, do not ensure 

survival of fish escaping through the meshes of the trawls. More attention to 

discarding is recommended. 

 A bioeconomic approach seems appropriate for Mediterranean stocks, given the high 

cost of fish in the region and the need to keep fishing effort under control. It will be 

important also to develop alternative methods of evaluation, involving trend analysis 

of multispecies catches, but more important, by following trends in regular trawl 

survey catches, and size frequency and abundance changes of species in commercial 

catches. 

 The importance of member countries implementing measures against 

overcapitalization and effort control is stressed: the Commission alone cannot 

achieve Responsible Fisheries. 
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Di Natale (2009) and Farrugio (2010) discussed the parallel roles of STECF and GFCM in the 

stock assessment process for the Mediterranean in earlier seminars in Brussels. The role of 

STEFC was specified as: 
 

 To review annually all the various sources of assessments (GFCM, ICCAT, others) 

and provide independent advice to the EC for the risk assessment. 

 To carry out independent assessments with experts, using mostly the DCF sources, 

to provide an independent advice to the EC, and to better support and improve the 

GFCM/SAC activities. 

 To improve the proactive participation of EU scientists in GFCM/SAC and ICCAT/ 

SCRS. 

STECF members and external experts provide consolidated advice on stocks of interest of 

the European Community, including all stocks caught by EU fleets in all oceans. STECF 

assessment work is based on agreed methodologies established in previous STECF-SGMED 

meetings or following the GFCM–SAC approaches (see e.g., STECF working paper in 

references). Assessments are carried out by SGMED, discussing all aspects, and the results 

are published only after the agreement of the experts present at each meeting. Then, the 

report is submitted to STECF for comments or endorsement. The final STECF-SGMED report 

includes the original SGMED text and the comments from STECF Plenary. The possibility of 

merging more than one GSA having the same stock was agreed to by STECF-SG-

ECA/RST/MED in March 2009, with the purpose of helping the assessment process. 

 

Evidently, STEFC is the intermediate step between GFCM assessment considerations, and 

EU management decisions. It reviews and integrates advice on European fish stock 

assessments in the Mediterranean and elsewhere before they are presented to the 

European Commission. A certain amount of duplication is evident in the work of these 2 

bodies, since the EU also attends GFCM, and GFCM is the body with formal responsibility for 

evaluating Mediterranean stocks. It is not entirely clear whether assessments of stocks by 

non-EU scientists, and evaluations of fish stocks in unit areas offshore from non-EU 

countries, are also dealt with by STEFC: if this is the case, some duplication between the 

efforts of GFCM and STEFC exist. It would be interesting to know whether STEFC is familiar 

with assessment strategies used in effort control? 

 

As a body with access to a large resource of North European fisheries experts, one sees 

STEFC carrying out an oversee role with respect to GFCM assessments. This is undoubtedly 

a safety measure, but one source of concern often voiced by Mediterranean fish stock 

experts, when the ‘northern’ expertise which is dominant in STEFC bodies addresses 

Mediterranean resource assessments. They are often unfamiliar with the fisheries of the 

Mediterranean area. This may apply to the assessment of juvenile fisheries, to the concept 

of a spawning refugium, or to the evaluation of resources using effort control or 

bioeconomic analysis (e.g., Caddy 1993). It would be unfortunate if methodologies used in 

Atlantic fisheries are applied ‘wholesale’ in this case without careful consideration and local 

knowledge. Some progress has been made however in introducing into the ‘STEFC work 

box’ Mediterranean concepts, such as natural mortality vectors that decline sharply from 

high levels for juveniles to lower constant levels for adults. These reflect the Mediterranean 

juvenile fisheries better than the more conventional ‘constant M’ values often used in 

Atlantic assessments for older fishes. Further divergences of methods will likely occur when 

GFCM branches out into the multispecies and empirical methods that Maguire and this 

consultant feel will be necessary, in light of the infeasibility of performing conventional 

assessments on the highly diverse list of species in all GFCM statistical areas. The 

advantage of performing a statistical analysis rather than just a stock assessment, is that 
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declines in abundance of less common species which would not be assessed, may be picked 

up and corrected by management if appropriate. 

 

With respect to large pelagic fishes, the role of ICCAT will surely continue into the future, 

backstopped by data collection in the Mediterranean by GFCM member States. For 3 of the 

19 large pelagic fish species (bluefin tuna, swordfish and albacore) taken in the 

Mediterranean, some data are available, and at least a preliminary stock assessment was 

carried out (either by ICCAT or GFCM). Bear in mind that the definitive assessment is 

usually carried out by ICCAT, since the bluefin tuna stock inhabits both Atlantic and 

Mediterranean waters. Six species of pelagic sharks are of priority interest, of which 2 are 

under assessment by ICES and ICCAT, but roughly 80 species in total occur in the 

Mediterranean of a wide variety of sharks, dogfish and stingrays, for most of which none or 

limited data are available. 

 

Paralleling the procedure in the ICES area, (but on a much smaller scale in terms of areas 

and stock sizes), 30 statistical areas have been set up in the Mediterranean basin (Figure 

7). Considering the larger number and smaller size of most unit stocks here, assessing 

them formally by the North Atlantic methodologies appears not to be a feasible prospect in 

terms of available man-hours of scientific study, and an alternative approach is needed to 

deal with resources where information is less well developed. The Mediterranean unit areas 

are not necessarily identical to the stock ranges for resident species. Some of these areas 

may correspond to national areas of interest, (e.g. Algeria - 4; Crete - 23) as opposed to 

stock ranges. Preliminary assessments in a unit area tend to be carried out by scientists of 

the local region, before being reviewed by GFCM and STECF. The number of assessments 

already carried out to date are listed in Table 3, and the numbers are limited. 

 

Figure 7:  The Mediterranean statistical areas 

 
Source: Maguire (2010) 
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Table 3: Number of assessments carried out in GFCM areas. 

 GFCM STATISTICAL 

AREAS 

PREVIOUS 

ASSESSMENTS  
GFCM ASSESSMENTS STECF ASSESSMENTS 

1 2 3 2 

2    

3 3 3  

4    

5  5  

6 1 6  

7 2 3  

8 2  4 

9 1  5 

10   6 

11   6 

12  2  

13  2  

14  2  

15 4 1 2 

16  3 4 

17 1 3 2 

18  2 4 

19   5 

20  2 1 

21    

22 1 3 2 

23   3 

24    

25   1 

26    

27    

28    

29   2 

30    

 

Source: Di Natale (2009) 
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Table 4:  Species assessments carried out by STEFC and GFCM  in GFCM 

Statistical areas.  

SPECIES 1 2 3 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 25 29 

Aristaeomorpha 

foliacea 

       X X     X X   X       

Aristeus 

antennatus 

X  X     X X X     X          

Dentex dentex           √ √             

Engraulis 

encrasicolus 

N    N N  X      X N √   X      

Lophius 

budegassa 

    √                    

Merluccius 

merluccius 

    N N X N X √    N N √  √ X  X X   

Mullus barbatus √   √ N X X √ N √    X X √ X √ X  X X X  

Mullus 

surmuletus 

   √       √ √ √            

Nephrops 

norvegicus 

X   √ X X X  X X    X X X X  X  X    

Pagellus 

bogaraveo 

N  N                      

Parapenaeus 

longirostris 

X  X  N   √ X X       √ X   X X   

Psetta maxima                        X 

Sardina 

pilchardus 

√  √  √ √        X  N   X  N    

Scomber 

japonicas 

                        

Solea solea                N         

Sprattus 

sprattus 

                       X 

 

(KEY:  X = preliminary assessment only; N =outside safe biological limits; √ = full assessment available). 
 

Source: Di Natale (2009) 

 

As must be evident from Tables 3 and 4, only a limited number of species in relatively few 

statistical areas have been assessed, and from Figure 8 it can be deduced that the majority 

of these have been carried out in the Western Mediterranean by European scientists. The 

assessments for the 16 species concerned (4 crustaceans; 4 small pelagic fish; 8 demersal 

fishes) have not been repeated annually, and a total of 24 complete assessments in total 

were recorded by Farrugio within the 30 GFCM statistical areas. 

 

A comment may be made on the paucity of assessments for this selected list of 16 

important species (not including the large pelagic fishes, primarily the responsibility of 

ICCAT). That is, the current level of assessments would be quite inadequate if the intention 

were to be to manage these resources by quota. In order to do so, assuming an annual re-
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assessment is required for this purpose, and if individual resources in each statistical area 

were to be managed separately, the 90 assessments registered in Table 4 (including 

optimistically, the preliminary assessments listed) would have to be multiplied 5-fold 

annually. Such a strategy based on assessment of individual species is quite infeasible in 

terms of the funding and manpower available, and would require multiple annual meetings 

of GFCM and/or STECF. Since many of these species are all taken together in multispecies 

catches, catch trends by species may be correlated, suggesting that statistical analysis of 

multispecies data will yield useful data. The first priority would seem to be to ensure that 

similar analyses (not necessarily annual) are carried out on a few indicative 

pelagic/demersal/invertebrate indicator species in all statistical areas. For many coastal 

states, this will require assistance in data collection and analysis, perhaps under FAO or 

other project formats. 

 

A less rigorous criterion would seem to be to seek information for indicator species in a 

statistical area that will help assess the relative state of exploitation of similar unassessed 

species caught in the same fishery/area. Such an ‘indicator’ approach can be used as a 

basis for precautionary decisions when applied to the current management of fisheries in 

the same statistical area by effort control. In effect, this seems more or less the approach 

aimed for by GFCM. As noted by Maguire in his comments on Mediterranean assessment 

approaches, precautionary assessments can be more reasonably provided by using 

empirical methods based on size-frequency analysis and trawl survey data for a wider 

range of species. These methods can provide accurate, up-to-date information on sizes and 

abundances of species, and can be displayed in a traffic light format together with other 

relevant information as a basis for judgements on management issues. 

 

Figure 8:  Statistical areas of the Mediterranean showing the lack of assessment 

work in the Eastern Mediterranean. The red colour used for the Black 

Sea is inaccurate: most commercial species there were subject to high 

quality assessments in the 1970’s-80’s. 

     

 
 

Source: Farrugio (2010) 
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In a seminar on the ‘State of European fish stocks’ in Brussels 14-09-2010, Henri Farrugio 

(then Chair of the GFCM-SAC) reported on Mediterranean fish stocks assessed to date, in 

particular, 23 demersal stocks, of which 79% were found to be overexploited, 18% fully 

exploited and 14% moderately exploited. Of the overexploited stocks, some examples, 

together with the percentage of effort in excess of the optimal level were: Rose shrimp 

130-166%; Bogue 164%; Red mullet 176%; Hake 140%; Hake 140-180%; Red mullet 

130%; Giant red shrimp 130%; Norway lobster 177-179%, and Common sole 182-186%.  

 

For most of the overfished resources he reported, the current fishing mortalities were found 

to be from 30% to more than 80% higher than  optimal (e.g. FMSY or its proxies), but some 

European fish stocks in the Mediterranean have been overfished for decades. However, 

despite the high exploitation rate, the persistence of these fisheries was not explainable by 

criteria used in Atlantic assessments; they would have collapsed elsewhere under such a 

high fishing pressure. His explanation for their persistence, shared by the author of the 

present study, is that this is occurring thanks to «Spawning Refugia» where an 

underexploited proportion of mature specimens found some shelter from trawling. These 

refugia are broken bottom areas, not suited for trawling with unmodified gear, found 

particularly in offshore areas of the shelf and slope (Figure 9). He noted that a recent 

proposal was made for the Gulf of Lions area, to freeze fishing effort of demersal and 

pelagic trawlers, gillnetters and longliners in such an area to the 2008 level, with a control 

on all fishing activities expected to damage this ecosystem. Similar scientific monitoring 

programmes will be needed in other closed areas set up to protect spawning stocks and 

evaluate the effect of bottom fishing on ecosystems.  

 

Figure 9:  Illustrating for the Gulf of Lions shelf, trawling areas on the shelf 

(green), and hypothesized ‘refugia’ in rocky areas of the upper 

continental slope – note that for most of the Mediterranean, the shelf 

is much narrower than here (see Figure 1). 

 
 

Source: Farrugio (2010) 
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4. SOME ASPECTS OF COMMUNITY REGULATIONS FOR 

MEDITERRANEAN FISHERIES 

 

In the Mediterranean, multi-species and multi-gear fishing is undertaken predominantly by 

vessels under 10 m (o.a.l.) landing at many places along the coast. This makes it difficult 

to enforce a management approach based on Total Allowable Catches (TACs). Given the 

absence of exclusive Community access beyond territorial waters, joint management of 

fisheries internationally is required, hence the EU participation within multilateral 

organizations such as GFCM.  

 

A Mediterranean Council Regulation (EC. No. 1626/94) entered into force on January 2007 

applies to the 7 EU member states bordering the Mediterranean: Spain, France, Italy, 

Slovenia, Greece, Cyprus and Malta. Its aim is to ensure sustainable harvesting through 

ecosystem management. Decentralized decision-making and the establishment of multi-

annual management plans both nationally and at the Community level are allowed for. The 

roles of each participant in the fisheries are spelled out in line with good governance 

principles, using a bottom-up' integrated approach. Member States must draw up National 

Management Plans for the fisheries in their territorial waters. 

 

Technical measures in this Mediterranean regulation touch on, amongst other aspects, 

protection of habitat, prohibition of dangerous fishing practices, improved selectivity of 

trawlers, minimum hook sizes, limits on the use of active fishing gears in coastal areas, and  

limitations of the minimum sizes landed, etc. 

 

Member States are requested to draw up National Management Plans for fisheries in their 

territorial waters which address fisheries with trawls, seines and dredges, and decentralize 

important issues while keeping to common standards.  

 

Failing to adopt an adequate national management plan for a fishery is first of all a breach 

of the Regulations. The first set of national management plans for the most important 

fishing gears had to be adopted by December 2007. Other management plans could be 

submitted at a later stage. Given how important it is that national management plans be 

established in line with the requirements, talks between the Commission and the 

management authority are underway.  

 

The absence of adequate national management plans makes it impossible to authorize 

derogations, such as fisheries exploiting very small sardines, transparent gobies or 

sandeels, or to dredge for bivalves close to the coast. 

 

The Mediterranean regulation was adopted unanimously at the end of 2006 and allowed for 

a three-year-long phasing in (which ended on 31 May 2010) of certain provisions. These 

must now be applied without further delay.  

 

With respect to non-EU member countries, it is important to bear in mind that internal EU 

decisions on fisheries management and development will not be accepted automatically by 

non-EU member countries. In an attempt to achieve compliance, they should be introduced 

by the EU as recommendations within GFCM. 
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5.  IS GFCM EFECTIVE IN ASSESSMENT AND MANAGEMENT 

OF MEDITERRANEAN AND BLACK SEA FISHERIES?  

 

KEY FINDINGS 

 GFCM currently uses the single species approach to assessment employed in the 

North Atlantic fisheries, and while selected assessments of some key species in all 

statistical areas are valuable, the number of species and areas to be covered by the 

GFCM mandate makes this alone an impractical approach, greatly exceeding 

scientific manpower available. 

 In the Black Sea, with fewer species exploited, the assessment approaches adopted 

resemble more those in the North Sea than in the Mediterranean – work has been 

carried out at a high level since the 1960’s. While only recently active in fisheries 

assessment and management, Turkey now dominates the fisheries in fishing 

capacity. 

  In the Mediterranean proper, where effort control (and hopefully, control of areas 

fished) apply, the principal objective is to calibrate fishing power indicators and keep 

overall effort exerted in check. 

 Emphasis should be placed on collecting important biological information that will 

allow monitoring of changes in abundance, sizes, and stages of maturity from 

randomized trawl survey catches, supplemented by sampling for size and age 

composition, and maturity of selected indicator species in commercial catches.  

 The catch/effort performance of established categories of fishing vessel/gear 

combinations should be carefully monitored, as in fact is occurring at present within 

GFCM. 

5.1. Some key issues in fisheries management 
 

Not all GFCM scientists can be considered stock assessment experts with a broad training in 

stock evaluation, but many are good marine ecologists. As noted by Maguire, this is not 

entirely a problem, since few fisheries in the GFCM area are for a single species, although 

most methods in common use in the Atlantic, which have been adopted by GFCM, are 

single-species methodologies. In the Mediterranean, more species and areas are involved. 

He makes the point that specialized stock assessment methodologies used in the Atlantic 

based on age-frequency data are rarely going to be effective in the GFCM area due to 

scanty data, short time series of age compositions, and a lack of knowledge of stock 

boundaries, etc. 

 

Annex V shows the complete list of GFCM binding recommendations as presented at the 

Sixth Session of the Compliance Committee (COC), Marrakesh, Morocco, 14-19 May 2012. 

This appears to be a convincing measure of the effectiveness of the Commission in 

formulating proposed actions by member countries. The question pending here is to what 

extent are these recommendations implemented? This cannot be answered without more 

information than is available to the consultant, but clearly this is not an issue the 

Commission can take full responsibility for. 
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Figure 10:  A comparison of tonnages landed (NE Atlantic green; Mediterranean 

and Black sea blue) in 1989 (last year of detailed info) for the top 7 

categories of species in these two areas. (We are comparing landings 

of approximately 13 and 22 countries respectively in 2 widely different 

geographical areas). 

 

Source: FAO (2012) 

 

 

Figure 11:  Illustrating the high diversity of Western Mediterranean survey 

catches off Viareggio. 

 
Source: Alvaro Abella, ARPAT 

 

The smaller size of most Mediterranean than East Atlantic stocks – Figure 10 (and the 

smaller national fishing grounds), means that even if feasible, aiming for the same 

sampling rate in an area of much higher species diversity (see for example, Figure 11) 

would require this to be spread over 23 countries, 30 unit areas, and more species in the 

Mediterranean than the Atlantic. Sampling would be much more costly than it is in the 

Atlantic, and the basic expenses involved would have to be spread over widely-dispersed 

landing sites for artisanal and industrial fleets. 

 

In order to implement a fleet sampling scheme, purchasing samples would be required, 

since due to the high price of fresh fish, fishers are reluctant to see fish boxes prepared for 

market at sea being disturbed by sampling personnel. The number of year classes present 
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is usually smaller in the Mediterranean, also reducing the statistical reliability of age-

structured analysis. Fisheries here are multispecies, and a successful assessment approach 

is more likely to result from data analysis than single-species stock assessment. Methods 

such as time series analysis, cluster analysis, and the use of the traffic light approach for 

plotting a wide range of data, have more useful potential. Setting up limit reference points 

that are believed to represent overfishing, even if based largely on past experience in the 

fishery, is one approach to use, and currently, limit and/or precautionary reference points 

are set up for demersal stocks. For small pelagic fish, fishing effort/mortality limits and/or 

precautionary reference points have been set up for at least 5 of the stocks analysed. 

During 2012, biomass limit reference points have been proposed for 4 small pelagic fish 

stocks. As far as indicators are concerned, major work is being done by the Committee on 

Aquaculture to introduce their use also for the aquaculture sector. 

 

An example is provided in Figure 12, below showing that multispecies catches can often be 

broken down into diverse 'species assemblages'. Species assemblages add together 

different species with similar catch or biomass trends, which in the case below from the 

GRUND database for Viareggio was revealed by cluster analysis. The question must be 

asked whether these 4 clusters can be managed as assemblages? Certainly, having 4 

cephalopods (Octopus, Eledone, Illex and Loligo), in the same group as hake, poutassou 

(blue whiting) and red mullet, might justify fitting a production model to manage their 

combined landings.  

 

Evidently new methodologies will be needed which can be developed with Mediterranean 

characteristics in mind. It is this consultant’s view that numerous attempts to ‘parachute in’ 

methodologies and experts from the North Atlantic have failed because these 

‘ambassadors’ were unaware of the different situation and different basic assumptions that 

must apply in the Mediterranean demersal fishery. 

 

 

Figure 12:  Trawl survey data from Viareggio area with clusters of species 

showing similar trends grouped together. Can these groups be 

managed as assemblages? 
 

 
 

Source: Caddy (2009) 
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5.2. Operational units 
 

Given the wide diversity of fishing vessels and gear, one important objective set by SAC 

was to create uniform categories of fishing units operating within each Geographical Sub-

area. SAC first defined the Geographical Sub-areas, and thereafter listed the Operational 

Units operating within them. This work was first undertaken by AdriaMed and CopeMed as 

pilot case studies for the whole Mediterranean region. 

 

The identification of Operational Units requires prior identification of fisheries. At the initial 

disaggregated level these are locally structured according to the resource, the local fishing 

grounds, the related ports where the fishing vessels operate from, and where the 

economics of production originate. These basic components may be considered together to 

make up an Operational Unit. Thus, a Unit defines the fishing effort exerted by fishing 

vessels operated by a given category of gear for given target resources (either one species, 

a group of species, or an assemblage) within a given socio-economic structure. The 

Operational Units as defined should be a tool to facilitate management of the fishery, and 

can be used to address specific management measures. 

 

5.3. Indicators and reference points 
 

The procedures for sustainability summarised by Accadia et al. (2006) for a sustainable 

management policy using fishery indicators are: 

 

a) Set sub-goals to be achieved; 

b) Identify one or more indicators of sustainability for each goal; 

c) Establish for each indicator one or more reference values allowing a given situation 

to be considered acceptable or undesirable; 

d) Define the measures to be implemented when the system reaches a specific 

condition defined by the reference values for the indicators. 

 

But what indicators should be used? Rochet and Trenkel (2005) proposed empirical 

methods for deciding on indicators, noting that most multispecies indicators to date have 

been based on theoretical considerations that may not be justified. ‘Empirical’ population 

indicators such as mean length in the catch, the pelagic/demersal index (de Leiva Moreno 

et al. 2000) and the proportion of non-commercial species, were found to be statistically 

more reliable than single-species estimates of exploitation rate or indicators based on food 

web modelling. A similar conclusion on trophic modelling was reached by Jennings et al. 

(2002) from stable-isotope analysis of food web components, and by Patterson (1992) for 

small pelagic fishes. Mean trophic level and the pelagic/demersal ratio have the theoretical 

disadvantages as indicators that they could be indicators of increased nutrient inputs as 

well as of overfishing (Caddy 2000; de Leiva Moreno et al. 2000). The pelagic/demersal 

ratio of total catches seems to be sensitive to environmental enrichment, as shown in 

Figure 13, where the P/D ratios are used to sort inland seas by increasing P/D ratio, and 

hence productivity, but also by risk of eutrophic collapse. 
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Figure 13:  Ranking of historical series of catches of pelagic and demersal fishes 

for a series of inland seas 

 
Source: FAO 

 

Nonetheless, if a series of indicator data sets are created and maintained, with appropriate 

values of them chosen as empirical reference points (Target Reference Points representing 

the optimal state of the fishery, and Limit Reference Points representing the onset of 

dangerous conditions), fisheries management will be possible even if formal stock 

assessments are not. By steering the fishery towards an optimal condition, even 

imprecisely, it can be kept in a productive condition. These reference points can be 

incorporated in a Traffic Light representation in which all data series being monitored can 

be compared (e.g. ADRIAMED 2008). 

 

With respect to environmental impacts, the GFCM is seeking the cooperation of other 

bodies, institutionalized through seven memoranda of understanding adopted at the 36th 

Session of the Commission. Current cooperation programmes are in place with UNEP, MAP, 

ICES, ACCOBAMS, the Black Sea Commission, RAC MED, MedPAN and EUROFISH. As far as 

marine spatial planning in aquaculture goes, at the 36th Session of the Commission 

guidelines for the establishment of Allocated Zones for Aquaculture were established. 

 

Box: Using a basket of indicators 

 

Source:  Caddy (1998) 

Using a ‘basket’ of indicators 

 

 Indicators may be incorporated into a ‘basket’ of monitoring measures, but it is 

ideal if each is derived from a different data set. 

 Model-based, empirical indicators, and questionnaire responses, can be combined 

in a ‘traffic-light’ information display system. 

 The management response can be based on the number of key indicators which 

have turned from green to either yellow or red. 

 The separate tallies of green, yellow and red indicators helps ID changes, and 

could be the basis for decision rules.  

 Statistical analysis and modeling can be carried out in parallel with a TL 

approach, and outputs incorporated into the TL. 
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The GFCM is already assisting selected Members to implement its recommendations 

through technical assistance programmes, as for instance, Egypt and Lebanon. Next year a 

new instrument, the GFCM Framework Programme, will be implemented to enhance 

technical assistance and capacity building in the GFCM Area.   

 

5.4. Some implications of harvesting by trawls 
 

Some issues that have emerged from market preferences and from fisheries research in the 

Mediterranean are: 

 

 Small demersal fishes and invertebrates are taken in a multispecies catch (often 

with more than 10 species present), in a trawl codend that may be 40 mm stretched 

mesh. 

 Evidence from the North Sea where stomach content data were compiled, suggests 

that fish of the same size and age as taken in Mediterranean fisheries suffer a 

relatively high natural death rate due to predation, and this has justified the use of a 

higher rate of natural mortality for juveniles in yield/recruit assessments in the 

Mediterranean (e.g. Abella et al. 1997).  

 Based on the considerable amount of experimental work on survival of small fish 

passing through trawls carried out in Northern Europe and the United States 

(reviewed in Caddy and Seijo 2011), it is clear that not all of the escapees will 

survive and grow to what would be considered a suitable minimum size in Northern 

European fisheries. 

 Experimental studies have shown that direct mortality due to trawling is associated 

with a loss of glycogen energy in the liver due to prolonged swimming in the trawl 

mouth, rather than obvious physical damage (Chopin and Arimoto 1995). This 

weakens the escapees and makes them vulnerable to predation.  

 It has been well documented that trawling removes cover in the nursery areas which 

juvenile fish and invertebrates need for protection from predation (Caddy 2007), 

and damages the biodiversity of bottom communities, particularly in rocky areas. 

 When considered together, these facts cast doubt on the conventional procedure of 

calculating the improvement in yield for an increase in cod end mesh size, using the 

theoretical yield/recruit for a species assuming a constant natural mortality rate 

applies. Clearly the advantages of a mesh size increase are greatly reduced if there 

is a significant ‘hidden mortality’ of juveniles killed indirectly, which do not show up 

as fish on the deck after a trawl set (Caddy and Seijo 2011).  

 Trawling should ideally be limited in extent to areas of flat bottom where biological 

communities are not rare or endangered. An illustration of the positive effects of 

prohibiting the use of chains or other modifications to the trawl for use over rocky 

bottom, is given in Bellman et al. (2005). 

 Undoubtedly the natural mortality (due to predation) plus incidental (hidden) 

mortality from trawling in areas where juvenile fish are abundant, may together 

account for the high values of the natural mortality rate reported from the MSVPA 

experiment in the North Sea (Sparholt 1990).  
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GFCM should be cautious in using the conventional fishery management paradigm which 

seeks to maximize the yield in tonnage from a fishery. By preference it should seek an 

approach which is linked closely to the local socio-economic activities of an area. 

Maximizing the economic returns from the fishery to the community as a whole, including 

processing and marketing of high value by-products, seems the way to go. An approach 

which satisfies both the regulatory requirements and the preference of users, the ecological 

conservation of species and habitats, and remains closely linked to other commercial 

activities in the coastal zone, is preferable. 

 

Figure 14:  A diagrammatic illustration of an inshore fishery in the Caribbean, 

showing how the design of facilities near port may result in a 

multidisciplinary approach to fisheries management (fishing prohibited 

within blue 'boxes'). 

 

 
Source: The author  

 

Figure 14 illustrates a hypothetical approach for a small-scale inshore fishery incorporating 

wild fisheries and aquaculture, as modeled for a Caribbean type of fishery. Substituting red 

mullet for snappers and sea grass beds for mangroves, Figure 14 also shows how a small-

scale inshore fishery can be defined by spatial measures designed to protect key species 

and critical life stages, while also allowing aquaculture operations. A practical example of 

how community-based fishery management measures using closed areas and restricted 

licensing can produce high values of fishery products while conserving ecosystem 

characteristics, is shown by the Chilean coastal fishery (e.g.  Castilla and Defeo 2001). 

 

5.5. Some general remarks on Mediterranean fisheries  
 

 It is difficult to avoid the conclusion that the conventional procedure of legislating an 

increase in minimum mesh size (rather than considerably reducing fishing capacity 

and areas fished), has a doubtful technical foundation, since recent research has 

established a significant mortality of small fish passing through the codend. One by-

product of a significant reduction of fishing effort would itself be an increase in the 

mean size of fish landed without discarding.  
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 Since fish landed on deck are usually dead, it would be preferable that trawlers be 

obliged to land all catches of commercial species. This would give information on the 

true catch taken, and in the Mediterranean these small fishes have a significant 

value. In the GFCM area, at least for the European countries, the objective of 

maximizing the value of the catch is at least as important, if not more so, than 

maximizing the yield in tonnage. A product with economic value should not be 

discarded because it contrasts with common procedures and market demand in 

another marine area. 

 One further point follows from this, namely that small species of cephalopods and 

shrimp can only be taken with small mesh nets. Moving to larger mesh sizes would 

lose a number of species of high commercial value, but local exceptions to the mesh 

size minimum will create opportunities for ignoring the regulations and will 

complicate enforcement.   

 In order to regulate a fishery closure of grounds to exploitation, an obligatory black 

box should be installed on all vessels using trawls, and this appears to be a 

procedure currently in progress within the GFCM area. Trawlers should be monitored 

actively by satellite with appropriate penalties for ignoring area closures, whether 

the penalties are financial, or by retirement of the vessel fishing license for a 

specified period of time. 

 Trawlers over 15 meters length, as well as all fishing vessels of the same size, are to 

be equipped with VMS in accordance with the GFCM recommendation on VMS. This 

is already a mandatory requirement. 

 The final conclusion is that the 'refugium paradigm', a precautionary approach that 

protects the small proportion of fish to arrive at sexual maturity, effectively 

underlies past and current management of demersal fishes in the Mediterranean. 

Fish of a reproductive age are believed to be present in the many untrawlable areas 

of the Mediterranean shelf, and given their high fecundity, may be sufficient for 

stock replacement.  

 As a corollary to the last point, modifications to trawls to allow fishing on rocky 

bottom should be discouraged. 

 Note also that larger fish tend to be taken by small fishing vessels. It would seem 

therefore that other gear types that can effectively fish these rocky areas, such as 

trammel or gill nets, should also be used sparingly or not at all in some rocky areas 

designated as closed to trawling.  
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6.  IS GFCM THE BODY FOR FISHERIES MANAGEMENT IN 

THE BLACK SEA?  

6.1. Recent events in the Black Sea 
 

The experience of GFCM with the fisheries of the Black Sea is limited, but in any case, 

deserves to be considered in a separate chapter from Mediterranean fisheries per se, since 

the events and appropriate management measures for these two seas have been different 

historically for both environmental and political reasons. Prior to the 1980’s, the coastal 

countries associated with the former Soviet Union dominated the fisheries of the Black Sea, 

and were also important in distant water fisheries. Their science assessments (see Ivanov 

and Beverton 1985) operated at a high level, quite comparable to ICES, and higher than 

achieved by GFCM at the time. Turkey was not a member of this group, and had limited 

skills in assessment science in the 1970’s-80’s, perhaps because government involvement 

in activities of the fleet was less programmed than in socialist coastal countries. It has 

since placed more attention on fisheries assessment and management, and has the 

financial resources to address this question. It now hosts many relevant international 

activities in the Black Sea region.  

 

Two major events occurred at the end of the 1980’s, namely the dissolution of the Soviet 

Union and a slow movement towards market economies by its satellite States. Some of the 

consequences of this move were problems in fleet repair and management for a number of 

years, and also in adapting to a free market for fish products. At the same time, 

international funds supported major fleet rebuilding in Turkey, and an expansion of Turkish 

fishing operations occurred to include areas of the Black Sea not exploited by Turkish 

vessels previously. One aspect of this rebuilding in the 1990’s was that fishing vessels were 

not restricted to one area of the coast, and could move from the Black Sea to Marmara or 

the Mediterranean proper. 

 

In the 1970’s – 80’s, the Black Sea coastal countries belonged to 2 groups. The former 

Soviet countries and their satellite countries were members of the Varna Commission, and 

Turkey was not, but Romania, Bulgaria and Turkey were also members of GFCM. (Russia 

was at various times an observer at GFCM). A successful meeting of the GFCM Black Sea 

Technical Consultation in 1993 brought a number of events linking fisheries and the 

environment to a broader audience. Later, GFCM Studies and Reviews No 68 was 

commissioned (Prodanov et al. 1997), and made an effort to link stock status before and 

after the Mnemiopsis invasion. Unfortunately, these documents described a stock situation 

prior to the Mnemiopsis invasion that is not the current state of resources, given that the 

ecosystem of the Black Sea has effectively been impoverished (Mee 1992). A number of 

international bodies have since examined these biological events from their particular 

perspective, for example, the Black Sea Environmental Commission. 

 

This Environmental Commission was the first body to take an interest in restoring the Black 

Sea ecosystem, and it established sub-groups to review the status of fisheries in different 

parts of the Black Sea. A parallel attempt was made to organize a new Black Sea fishery 

Commission, but so far as I am aware, this has not yet been successful.  
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6.2. Methods used in monitoring Black Sea fisheries 
 

The GFCM established an ad hoc Working Group on the Black Sea, which held its first 

meeting last January in Constanta. One first recommendation was made on Black Sea 

turbot and is expected to be adopted next year. Multiannual management plans in the 

region may be established. Furthermore, as indicated above, the recent memorandum of 

understanding with the Black Sea Commission is allowing the GFCM to address 

environmental issues relating to the conservation of Black Sea ecosystems. Some advanced 

discussions with non-Members in the Black Sea region with regard to their possible 

adhesion to the GFCM Agreement have been held. 

 

As for the Mediterranean proper, problems in applying conventional assessment procedures 

in the Black Sea have led to a wider use of indicators and reference points. A wide variety 

of uses for color coding of indicators is emerging in fisheries and elsewhere. Some of these 

applications are: 

 

 For simultaneously reviewing changes in the values of multiple indicators; 

 To formulate different hypotheses on likely driving forces in a multivariate situation; 

 To display indicator performance in relation to reference points; 

 To communicate complex information to non-technical audiences; 

 To formulate a fisheries control rule for management action using empirical 

indicators and semi-quantitative information. 

 

An example follows in Figure 15. 

 

Figure 15:  A catch series for the Black Sea turbot fishery in the 1990’s, to 

illustrate the use of the traffic light approach for providing extra 

information in the landings histogram. Each year’s data was colored by 

the fishing rate that applied in that year. From this figure we can 

deduce that the increase in landings from 1993-95 was due to the fleet 

fishing harder, not due to a stock recovery. 

 

 
 

Source: The author 
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6.3. Ecosystem changes in the Black Sea 
 

At approximately the same time as sudden socio-economic changes were taking place in 

several Black Sea coastal countries, drastic ecosystem changes also occurred which 

involved one or more of the following events in the marine ecosystem: 

 

 Nutrient discharges from the Danube and northern rivers reached excessive levels, 

probably due to the downstream flow of high inputs of fertilizers and domestic and 

industrial effluents from the very large catchment basin of the Black Sea. 

Eutrophication of the surface layers of the sea soon led to dominance of the 

phytoplankton by cyanobacteria, not as suitable as fish and invertebrate food as 

diatoms. 

 A species introduction that led to unprecedented system-wide changes occurred 

when the jelly predator Mnemiopsis leidyi entered the Black Sea, probably in the 

ballast tanks of shipping from the Caribbean or the US east coast. Confined to short-

lived river plumes in its the area of origin, it has a high fecundity and a rapidly 

completed life history, which found the low salinity conditions of the Black Sea ideal. 

Within a couple of years, this species was present in the summer months in millions 

of tons, and consumed most zooplankton and fish eggs and juveniles present. After 

a short life history without predators, it sank to the narrow shelf and decomposed, 

leading to oxygen deficiency and a die-off of some benthic species. The negative 

effect of this on the bottom fauna was evident, but there was also a serious decline 

in many small pelagic fishes in 1990-92. 

 Over this same period, extensive blue mussel beds in the Northern Black Sea 

disappeared. These previously cleaned the water of suspended particles, but were 

killed by low oxygen levels, in part caused by the collapse of beds of brown algae 

due to poor light penetration. One Russian oceanographer referred to this complex 

of events as a ‘toxic shock’ to the Black Sea ecosystem. 

 Probably due to the poor water quality, there was a drastic reduction of the seasonal 

migration into the northern Black Sea of mackerel, bonito and blue fish from the 

Mediterranean, which were also heavily fished in transit through Marmara. 

Previously, these middle-sized predatory fishes were seasonally present in the Black 

Sea. Perhaps this was in part due to the effect of effluent discharge from a thriving 

metropolis, Istanbul, on the water quality in the Sea of Marmara and Bosphorus, 

which migratory species pass through en route to the Black Sea?  

 Within a few years, the anchovy population recovered, but some other species were 

less fortunate, and an overall decline in biodiversity was evident. Some species pre-

adapted to eutrophic conditions (notably a snail, Rapana sp.) introduced accidentally 

with commercial shellfish from Japan, became in turn, an important export item to 

Japan. A Pacific mullet (which feeds on detritus) was introduced by Russia from the 

Pacific and became common.  

 A further introduction (under mysterious circumstances?) of the ctenophore jellyfish 

Beroe occurred. This was the main predator on Mnemiopsis in its original habitat, 

and as a second introduced species Beroe has exerted a beneficial effect in the Black 

Sea in reducing the abundance of its prey species Mnemiopsis.  

 There is some evidence that nutrient inputs have somewhat abated, perhaps due to 

the high cost of fertilizers in the large catchment basin after market conditions in 

agriculture were resumed. Other consequences affecting anadromous species, 

especially sturgeons, included poaching and the effect of river dams and water 
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degradation on migrations, which collectively have placed some of these species at 

risk of extinction. 

 In conclusion, a number of drastic changes in relative species abundance occurred in 

sequence in the 1990’s, due to a combination of overfishing, exotic species 

introduction, and excess nutrient overloading. 

6.4. Assessment and fisheries management in the Black Sea 
 

Assessments of all the main commercial species were carried out early on at a high level 

under the first (Varna) fishery commission; coordinated by Ivanov (see Ivanov and 

Beverton 1985). Later, Prodanov et al. (1997) supplemented this with similar data and 

assessments for other species. The collapse of pelagic fish stocks in the early 1990’s, the 

introduction of important exotic species that changed the ecosystem, and the further 

eutrophication of the Black Sea, are other factors whose effects are difficult to unravel. 

Sufficient to say here, that a repetition of these key stock assessments is urgently needed, 

as are programmes to restore depleted stocks and reduce nutrient loadings. In all of this 

work, Turkish, Russian, Ukrainian and Georgian scientists must play a role, together with 

their colleagues from Bulgaria and Romania.  

 

GFCM may play a key role here if non-member States are welcomed to meetings or 

symposia, but this does not exclude the possibility of a separate Black Sea Fisheries 

Commission coming into being, or a continuation ad interim of this role by the Black Sea 

Environmental Commission. Whether GFCM could play the central role in fisheries 

management here is debatable if important non-members did not have voting rights. The 

large amount of resource work needed and its close connection with environmental quality 

would certainly require working closely with the GFCM (Mediterranean) and a proportion of 

funding from European sources. 

 

Seeking an agreement with non-EU Black Sea countries on an overall vessel license 

limitation is an obvious move. However, the preponderance of modern fishing capacity 

belongs to Turkey, meaning this may not be the best approach to adopt first. Seeking 

agreement with non-members of GFCM for them to respect agreements made by this body, 

would be better preceded by offering them observer status at meetings. This could 

eventually be accompanied by the creation of a market for Black Sea fishing licenses so 

that EU countries may purchase existing capacity without adding more capacity to an 

already overloaded situation. 

 

If Russia, the Ukraine and Turkey, are not willing to use the GFCM as a common regulatory 

body, a new fisheries commission may be the way forward, or continuing to link GFCM’s 

activities to the current role of the Black Sea Environmental Commission in fisheries 

management. This whole issue seems to be an unresolved political problem: the countries 

concerned appear to have difficulties accepting the need for full international cooperation. 

The fall-back position of course could be more confrontational; namely the declaration of an 

exclusive Black Sea EU fishing zone – but even this would not remove the requirement for 

joint assessment and management with non-EU coastal countries. 
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7. CONCLUSIONS  

 

1) The GFCM is an essential mechanism for cooperative management of high seas fisheries 

given the absence of extended jurisdiction in the Mediterranean. 

 

2) The GFCM is endowed with a significant number of subcommittees, each with one or two 

working groups having specialized functions. A means is required for these to cooperate 

effectively in dealing with multidisciplinary issues such as multispecies fisheries, closed 

areas, bioeconomic considerations, and effort control technicalities. 

 

3) Attendance at these meetings may be sparse if funding for travel and specialized 

national personnel are limited. Reducing the effective number of meetings or their 

frequency, or combining them in some cases, will save funds, as will the use of electronic 

communications. 

 

4) GFCM's stock assessment subcommittee, the SCSA, has not reached agreement on a 

large number of fish stock assessments, especially in the Eastern Mediterranean, and the 

STECF body of the EC has been supplementing effort on this task. The issue of duplication 

of effort between GFCM and STECF should be discussed. New approaches to multispecies 

analysis are required. Bringing in experts from northern Europe is not always successful, 

given the different working assumptions that apply in the 2 areas. 

 

5) Since the current mechanism for fishery management is by effort control, single species 

assessments are not so vital as in areas where management is by quotas. Nonetheless, the 

large number of species stocks and statistical areas suggest a more easily implemented 

statistical approach to analysis of trends in abundance and fishing effort/mortality. 

 

6) Management measures should be based where possible on the use of accepted 

indicators of abundance of species, setting up limit reference points when abundance levels 

fall below an accepted minimum, or if a fishing effort measure exceeds some established 

maximum effort levels should be reduced. 

  

7) Assisting some countries locally in implementing GFCM recommendations will increase 

the effectiveness of GFCM. 

 

8) Especially for functions in aquaculture, bio-economics and environmental issues, seeking 

cooperation from external bodies in implementing GFCM recommendations seems 

advisable, either by external expertise, project funding, or both: the ambitious programme 

of GFCM cannot all be achieved with the current level of funding. 

 

9) The role of the aquaculture committee, CAQ, requires working cooperatively with local 

communities having ‘territorial user rights’ (TURFs) and a concern for the small scale 

fishery. Hence, permission from national authorities is required. ICAM and GIS become 

necessary tools in the allocation of maritime space since it is inevitable that closures of 

areas to fishing, seasonal or permanent, become a major mechanism for multispecies and 

bio-economic action, and must be integrated into local decision-making. 

 

10) Further management measures aiming at increasing mesh size should be viewed with 

caution; evidence now suggests that indirect mortalities by trawling can be substantial, 

reducing the likely benefits of such measures. Protecting juveniles (and the essential 
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epifauna or flora of nursery areas) using seasonal closures, seems a more effective 

approach. 

 

11) There is a close relationship between the local fleets and associated users such as the 

tourist industry, which pays high prices for small fresh fish and invertebrates, and shows 

little enthusiasm for the frozen, filleted product. 

 

12) The ‘refugium approach’ is recommended to ensure that spawning biomass is not 

excessively reduced by fishing. This will involve closing areas of shelf edge and slope to 

trawling where rocky bottoms are found, so as to protect large, mature fish found in these 

areas which are now believed to be important for stock recruitment. 

 

13) A further provision aimed at preventing trawling on rocky refugia is the banning of 

chains or other modifications to trawls for working over rough bottom and other areas 

which have vegetated growth essential to early life history stages. 

 

14) Ensuring that management recommendations are implemented has been a major 

uncertainty, given that the need to reduce fishing capacity has been recognized for 2 

decades or more. This essential function has to be implemented by member countries, not 

by GFCM. 

 

15) Fisheries closures (permanent or seasonal) should be implemented where this is critical 

due to resources being overexploited, or where spawning concentrations occur. 

16) In order to regulate a fishery closure, an obligatory black box should be installed on 

vessels using trawls, and this appears to be a procedure under discussion by GFCM. 

Trawlers should be monitored actively by satellite with appropriate penalties for ignoring 

area closures, whether the penalties are financial, or by retirement of the vessel fishing 

license for a specified period of time. 

17) The role of GFCM in management of Black Sea resources is still unsettled, especially 

since management of resources in the Mediterranean proper requires further attention. 

Setting up an autonomous body may be an appropriate measure, given that environmental 

issues are especially important, and several important coastal states are not members of 

GFCM. Considering it to be a second Panel of GFCM, participating jointly in cooperative 

programmes seems desirable. 
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ANNEX I: BACKGROUND OF THE CONSULTANT 
 

My selection for this task was at very short notice, giving me no time to attend meetings or 

interview members of the Commission. Nonetheless, my past experience of the subject 

matter is supported by 15 years at FAO as Technical Secretary for the GFCM until 1999, 

including inputs to the creation of the new structure of the Commission in 2004. Previously 

I had written numerous documents seeking to influence the future work of the Commission 

(then the Council), towards a structure corresponding more closely to other regional 

fisheries Commissions. However, this appointment inevitably led me to look carefully at 

reports of the recent meetings (well presented on the Commission web page: 

www.gfcm.org) in the light of my earlier writings. Referring to these earlier reports may not 

be completely in line with the intention of this consultation, but as I see it, there has not 

been a dramatic change in the objectives of GFCM. Although reporting via the Commission 

web page is a great improvement, the quantity of assessed single species stocks annually is 

still not adequate to base all management measures on this mechanism. Of course, the 

outputs from other subcommittees has diversified into subjects such as economics, 

environment and aquaculture, but for most of these subject matters we are still in a 

preparatory stage, 

 

My earlier work as technical secretary to GFCM involved participating in meetings on Black 

Sea fisheries during the worst crisis I am aware of in world fisheries, namely, a collapse in 

many Black Sea stocks through a combination of overfishing, chronic eutrophication, the 

introduction of a damaging alien species from the West Atlantic, and political crises of 

coastal States. All of these events made cooperative action difficult. The combination of 

these factors has led to a state of uncertainty as to the future method of management of 

Black Sea fisheries, and the fact that several important coastal States are not members of 

GFCM has not facilitated cooperative actions, but I was asked to prepare background 

documents on the then current biological situation on two occasions (Caddy 2002, 2005). 

 

 Since the EU has been involved in discussions with its new member States which are 

coastal countries of the Black Sea, I would suppose that the EU is more aware than me of 

the current situation. Nonetheless, the role of GFCM as a full fishery Commission making 

binding recommendations for the Black Sea (as in the Mediterranean Sea) surely will 

require all coastal States as members. While this could be an extended GFCM, if a 

regulatory body could be agreed on by coastal States as a new Black Sea Fishery 

Commission, joint action with the GFCM on common problems would be recommended. 

 

 



Policy Department B: Structural and Cohesion Policies 
 

 54 

 



The role of GFCM in regional fisheries management 
 

 55 

 

ANNEX II:  MANAGEMENT RECOMMENDATIONS AS 

REFLECTED BY SAC REPORTS AND GFCM 

RECOMMENDATIONS 

 

The following briefly summarizes conclusions by the sub-committees of SAC for the decade 

following 2001, followed in Annex III by a recent list of recommendations by the 

Commission: 

 

SCSI:    

2001:  Fishery data should be collected by 30’x30’ rectangles, together making up 

Management Units.  

 

2002:  Progress was made in harmonizing Operational Units cooperatively by SCSI and 

SCESS. 

 

2003:  An internal working group on the measurement of fishing effort was set up. 

 

2005:  A comprehensive document on the Operational Unit concept being developed. 

 

2006:  The need to calibrate fishing effort measures and spatial dimension of effort and 

fleet behavior was expressed. 

 Fleet segmentation should be adopted by a GFCM resolution. 

 

2007:  A GFCM regional fleet register is required for monitoring fleet capacity. 

 A transversal working group was proposed on bycatch, survival after escapement, 

impacts of gear on the sea bed, with especial attention to continental slopes and 

seagrass beds. 

 An evaluation of the efficiency of MPA’s as a tool for management and conservation 

of biodiversity, and identification of sensitive habitats was proposed. 

 

2008:  The fleet register should be operational by 01/01/2010, and contain data on all 

vessels equipped for fishing in the GFCM area.      

 

SCESS: 

2001:  The great value of bio-economic analysis in fisheries management was stressed. 

          Closer collaboration was recommended between biologists, economists and social 

scientists. 

 

2002:  Suggested to estimate for to all Mediterranean sub-areas, the economic and social 

indicators and the methodologies adopted by the sub-committee, taking into 

consideration the segmentation of fleets. 

 

2003:  It was suggested to list the socio-economic indicators within the GFCM information 

system promoted by SCSI. 

 Further research was promoted on markets, prices, quality control, processing and 

labeling. 

 

2005:  The growing importance of recreational fisheries in the GFCM area was 

acknowledged, and need for further studies on their interaction with commercial 

activities. 
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2006:  The slow progress was noted in developing methodologies for integrating issues 

related to ecosystem functioning within a socio-economic context.  

 

2007:  GFCM needs to develop socio-economic data collection systems. 

 GFCM needs to implement the Traffic Light system for integrating indicator trends 

using reference points to assist in monitoring and fisheries management. 

 It was suggested to establish a transversal WG on recreational fisheries. 

 

2008:  The necessary data on fleets and resources was not always available to assist in 

assessing the socio-economic impact of adjusting fleet capacity. 

 

SCMEE: 

2001:  The increasing importance of adopting an ecosystem approach was noted; focusing 

both on the impacts of fisheries on the environment, and the environment on the 

fishes in it. An Ad hoc WG should analyse the feasibility of ecosystem-based 

management in the Mediterranean. 

 In cooperation with sister organizations an approach to conserving sharks should 

be developed, especially in cooperation with RAC/SPA networks. 

 

2003:  The effect of trawlers on bottom sediments should be studied. 

 Research on separator grids for promoting the escape of small fishes should be 

continued. 

 

2004:  The difficulties of implementing EAF were noted, and the need for added effort in 

this area was acknowledged. 

 

2006: Slow progress was being made in defining methodologies for EAF: it was suggested 

to integrate socio-economics and ecosystem functioning within case studies. 

 

2007:  SCMEE suggested convening a transversal WG on bycatch in 2008. 

 It was suggested to elaborate a report on the efficiency of MPAs as a tool for 

fisheries management and conservation of biodiversity (see also Christie and White 

2006 for a review of MPA’s). 

 

2008:  SAC agreed that the SCMEE should be strengthened, and focus more on 

interactions between the fisheries environment and ecosystems, and on sensitive 

habitats and deep sea areas and their protection through fishery restricted areas 

(FRA’s) and Marine Protected Areas (MPA’s). There should be a close cooperation 

with sister organizations in studies on discards and bycatch. 
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ANNEX III:  RECOMMENDATIONS OF THE COMMISSION 

DURING THE LAST 4 SESSIONS 
 

The 32nd session (2008): 

• A binding recommendation was adopted on Port State measures to combat IUU 

fishing; 

•  An ICCAT recommendation on a restricted period for fishing swordfish was adopted; 

•  A resolution on reporting management measure was adopted; 

• The rules of procedure were amended; 

•  Working groups on Recreational Fisheries, Gear Selectivity and MCS (Vessel 

Monitoring Systems) were established; 

• It was decided to establish a regional record of fishing vessels.  

• Arabic should be used as a working language in plenary; 

•  The importance of regional research projects was confirmed  – and extended to the 

Black Sea; 

 

The 33rd session (2009): 

• Adopted a binding resolution to reduce effort by demersal trawls by 10%; 

• Decided on a new Fisheries Restricted Area in the Gulf of Lion;  

• Established a minimum mesh size for demersal trawls;  

• A Vessel Monitoring System was agreed to be established by the end of 2012;  

• A fleet register should be established by the end of 2010 for vessels over 15 metres; 

•  New binding recommendations were adopted for aquaculture;  

• Three recommendations from ICCAT were endorsed on swordfish and bluefin tuna 

fisheries;  

• Establish a new committee on Administration and Finance;  

• A performance review was agreed for 2009 and 2010. 

 

The 34th Session (2010):  

•  Intersessional activities of scientific subsidiary bodies were reviewed and  decisions 

adopted on: 

• The establishment of GFCM logbooks; 

• The management of fishing capacity; 

• The identification of non-compliance with GFCM binding resolutions; 
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•  Three ICCAT decisions on swordfish, bluefin tuna and associated shark catch were 

endorsed; 

•  A new approach by SAC was agreed for WG’s on stock assessment; 

• Noted positive progress in sustainable aquaculture; 

• Noted an autonomous budget adopted of $1,624,000; 

• The election of the Executive Secretary would be in the 35th session. 

 

The 35th Session (2011): 

•  Binding resolutions on red coral fisheries were adopted; 

• It was agreed to reduce bycatches of turtles and seabirds, and to take measures on 

conservation of the monk seal; 

• An agreement on data confidentiality;  

• Procedures for the submission of new proposals to Commission sessions; 

• Endorsed 5 new proposals by ICCAT; 

• Amended recommendations on the GFCM logbook and on aquaculture data reports; 

• Decided to establish a task force to review recommendations by the expert panel 

and propose options for improved functioning of the Commission; 

• Elected a new Executive Secretary; 

• Endorsed new bureaus for CAF, CoC and CAQ; 

• Adopted an autonomous budget of US$ 1,708,239; 

• The programme of work for 2011 included convening of 25 technical meetings plus 

an Ad Hoc WG on the Black Sea. 
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ANNEX IV:  SOME IMPORTANT SHARED STOCKS IN THE 

GFCM AREA. 
 

ENGLISH COMMON 

NAME 
SCIENTIFIC NAME  AREA COUNTRIES 

Dolphin fish Coryphaena hippurus 
Western 

Mediterranean.  

Italy, Malta, Spain 

and Tunisia 

Horned octopus Eledone cirrhosa Adriatic Sea  

Albania, Croatia, Italy 

and 

SerbiaMontenegro  

Musky octopus Eledone moschata Adriatic Sea  

Albania, Croatia, 

Italy, Slovenia and 

Serbia-Montenegro  

Anchovy Engraulis encrasicolus Adriatic Sea  

Albania, Croatia, 

Italy, Slovenia and 

Serbia-Montenegro  

Anchovy Engraulis encrasicolus Aegean Sea  Greece and Turkey  

Anchovy Engraulis encrasicolus Gulf of Lions  France and Spain  

Shortfin mako Isurus oxyrhinchus All Mediterranean  All countries  

Porbeagle Lamna nassus All Mediterranean  All countries  

European squid Loligo vulgaris Adriatic Sea  

Albania, Croatia, 

Italy, Slovenia and 

Serbia-Montenegro  

 

Source: http://www.gfcm.org/gfcm/topic/166222/en 
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ANNEX V:  REPORT ON GFCM DECISIONS AND THEIR 

IMPLEMENTATION BY MEMBER COUNTRIES AS 

REPORTED AT THE SIXTH SESSION OF THE 

COMPLIANCE COMMITTEE (COC), IN 

MARRAKESH, MOROCCO, 14-19 MAY 2012. 
 

Recommendation for GFCM Measures 

Recommendation GFCM/29/2005/1 on management of certain fisheries exploiting demersal 

and deepwater species 

Recommendation GFCM/30/2006/2 concerning the establishment of a closed season for the 

Dolphin fish fisheries using Fish Aggregation Devices (FADs) 

Recommendation GFCM/30/2006/3 on the establishment of fisheries restricted areas in 

order to protect the deep sea sensitive habitats 

Recommendation GFCM/32/2008/1 on a regional scheme on port state measures to combat 

illegal, unreported and unregulated fishing in the GFCM area 

Recommendation GFCM/33/2009/1 on the establishment of a Fisheries Restricted Area in 

the Gulf of Lions to protect spawning aggregations and deep sea sensitive habitats 

Recommendation GFCM/33/2009/2 on a minimum mesh size in the codend of demersal 

trawl nets 

Recommendation GFCM/33/2009/3 on the implementation of the GFCM Task 1 statistical 

matrix, repealing Resolution GFCM/21/2007/1 

Recommendation GFCM/33/2009/5 on the establishment of the GFCM Regional Fleet 

Register 

Recommendation GFCM/33/2009/6 concerning the establishment of a GFCM record of 

vessels over 15 metres authorized to operate in the GFCM Area, amending 

Recommendation GFCM/29/2005/2 

Recommendation GFCM/33/2009/7 concerning minimum standards for the establishment of 

a Vessel Monitoring System (VMS) in the GFCM Area 

Recommendation GFCM/33/2009/8 on the establishment of a list of vessels presumed to 

have carried out IUU fishing in the GFCM Area, amending Recommendation GFCM/2006/4 

Recommendation GFCM/34/2010/2 on the management of fishing capacity 

Recommendation GFCM/35/2011/1 concerning the establishment of a GFCM Logbook, 

amending Recommendation GFCM/34/2010/1 

Recommendation GFCM/35/2011/2 on the exploitation of red coral in the GFCM 

Competence Area 

Recommendation GFCM/35/2011/3 on reducing incidental bycatch of seabirds in fisheries in 

the GFCM Competence Area 

Recommendation GFCM/35/2011/4 on the incidental bycatch of sea turtles in fisheries in 

the GFCM Competence Area 

Recommendation GFCM/35/2011/5 on fisheries measures for the conservation of the 

Mediterranean monk seal (Monachus monachus) in the GFCM Competence Area 

Recommendation GFCM/35/2011/6 on reporting of aquaculture data and information, 

amending Recommendation GFCM/33/2009/4 
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ANNEX VI:  CURRENT OBSERVATIONS ON DEEP WATER 

TRAWLING IN THE MEDITERRANEAN  
 

I include here the following summary of 2 recent publications to illustrate that public 

opinion is commencing to view trawling as the most damaging fishing method – GFCM 

might bear this in mind in deciding on fisheries regulations on trawling - such as initiating 

closures of possible refugia to protect spawners (JFC). 

  

Fish trawling reshapes deep-sea canyons 

Source: Nature News   

http://www.nature.com/news/fish-trawling-reshapes-deep-sea-canyons-1.11356#auth-1 

By Lucas Laursen (05 September 2012): (Original paper by scientists from CRG Marine 

Geosciences, University of Barcelona). 

 

Figure 16:  Intensive bottom trawling leaves the seafloor looking like a ploughed 

field 

 
Source: Nature News 

 

Deep-sea trawling smooths out the wrinkles of canyons on the continental slope, makes 

marine mountainsides look more like ploughed fields, changing the habitat of deep-sea 

creatures. The process rivals landslides and storms as a shaper of the deep sea, according 

to work published today in Nature (Puig, P. et al., Nature advance online publication 

http://dx.doi.org/10.1038/nature11410 (2012). 

 

For almost a century, fishing fleets have trawled for shrimp off Spain's Mediterranean coast 

by dragging nets along the flat, shallow coastal sea floor. But in the 1960s, they also 

started to pursue shrimp farther offshore and into rugged canyons as deep as 800 metres. 

The impact they had on this rougher terrain was a mystery. 

 

In 2006, geoscientists surveying canyons off Spain's coast found smooth slopes which they 

attributed to an underwater cascade, but one of the smoothed slopes was in the lee of the 

proposed cascade (Canals, M. et al. (2006) Nature 444, 354–357). While trying to come up 

with reasons, Pere Puig, a marine geologist at the Institute of Marine Sciences in Barcelona, 

Spain, and his colleagues realized that the anomalies occurred in a trawling zone and 

hypothesized that trawlers were scraping silt off ridge tops and dropping it into canyon 

bottoms. 

 

For six months, the researchers measured silt flow in the canyons and took core samples 

from the sea floor and video footage of a canyon. Then they plotted the silt disturbances on 

http://www.nature.com/news/fish-trawling-reshapes-deep-sea-canyons-1.11356#auth-1
http://dx.doi.org/10.1038/nature11410


Policy Department B: Structural and Cohesion Policies 
 

 64 

a high-resolution map of the canyons and compared them with four years of detailed 

fishing records. They found higher silt flow during hours when the trawling fleet operated 

and smoother canyon walls in areas with the greatest trawling activity, and different 

sediments in trawled and untrawled regions. The team estimates that trawling has doubled 

the amount of sediment flowing down into the canyons since the 1970s. 

 

Smoothing out the structure of marine canyons will reduce the number of species that can 

live there, says Elliott Norse, chief scientist at the Marine Conservation Institute in 

Bellevue, Washington. If shallower waters are any guide, it will also change the make-up of 

species, adds marine biologist Callum Roberts of the University of York, UK:  "Big fish like 

complex habitats," he says, "things like prawns and scallops live fast, die young and like 

their habitats open and unstructured." Yet researchers do not yet know which species the 

prawns may be replacing. Puig says his team is planning surveys of the biodiversity of 

trawled and untrawled slopes next. 

 

Yet fishing the stock this way may not be sustainable in the long term: in 2011 the United 

Nations Food and Agriculture Organization listed the shrimp as overfished and many 

conservation groups support a total ban of deep-sea trawling, though some marine 

managers think that the species can recover if left alone for long enough. In July, the 

European Commission said it wanted to ban the activity throughout the waters of the 

European Union, but Javier Garat, secretary-general of Spain's Fishing Confederation 

(Cepesca) says that industrial fishing groups would prefer regional bans, such as those 

enacted over the past decade in marine reserves, accompanied by scientific monitoring. 

They will lobby to modify the proposal when it is considered by the European Parliament 

and European Council this autumn. Puig agrees that bans should be evaluated on a case-

by-case basis rather than as a blanket approach because sustainable fisheries may emerge 

in some places where the geological and ecosystem damage is "already done". 

 

Figure 17:  Bottom Trawling Impacts On Ocean, Clearly Visible From Space 

 
Source: Science Daily (Feb. 20, 2008) 

http://www.sciencedaily.com/releases/2008/02/080215121207.htm 

 

Bottom trawling, an industrial fishing method that drags large, heavy nets across the 

seafloor stirs up huge, billowing plumes of sediment on shallow seafloors that can be seen 

from space. 

 

http://www.sciencedaily.com/releases/2008/02/080215121207.htm
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As a result of scientific studies showing that bottom trawling kills vast numbers of corals, 

sponges, fishes and other animals, bottom trawling has been banned in a growing number 

of places in recent years. Now satellite images show that spreading clouds of mud remain 

suspended in the sea long after the trawler has passed. But what satellites can see is only 

the "tip of the iceberg," because most trawling happens in waters too deep to detect 

sediment plumes at the surface, say scientists speaking a symposium session called 

Dragnet: Bottom Trawling, the World's Most Severe and Extensive Seafloor Disturbance at 

the American Association for the Advancement of Science 2008 Annual Meeting February 

15. Speakers at the session include Dr. Elliott Norse, President of Marine Conservation 

Biology Institute in Bellevue WA; John Amos, President of SkyTruth in Shepherdstown WV, 

Dr. Les Watling, Professor of Zoology at the University of Hawaii in Manoa HI; and Susanna 

Fuller, Ph.D. Candidate in Biology at Dalhousie University, Halifax NS. "Bottom trawling is 

the most destructive of any actions that humans conduct in the ocean," said Dr. Watling. 

"Ten years ago, Elliott Norse and I calculated that, each year, worldwide, bottom trawlers 

drag an area equivalent to twice the lower 48 states. Most of that trawling happens in deep 

waters, out of sight. But now we can more clearly envision what trawling impacts down 

there by looking at the sediment plumes that are shallow enough for us to see from 

satellites," he said. 

 

"Bottom-trawling repeatedly plows up the seafloor over large areas of the ocean" said Mr. 

Amos. "Until recently, the impact was basically hidden from view. But new tools -- 

especially Internet-based image sites, like Google Earth – allow everyone to see for 

themselves what's happening. In shallow waters with muddy bottoms, trawlers leave long,  

persistent trails of sediment in their wake." 

 

Susanna Fuller studies impacts of trawling on sponges in the Northwest Atlantic Ocean. 

"Seafloor animals such as glass sponges are particularly vulnerable to bottom trawling," 

said Ms. Fuller, a graduate student of Professor Ransom Myers. Dr. Myers, who died last 

year, had published a series of papers showing that overfishing has eliminated 90 percent 

of the world's large predatory fishes and is devastating marine ecosystems. 

 

"What is amazing is the level of damage these types of animals have suffered, after the cod 

fishery in Canada was closed. We immediately started trawling deeper with no restrictions, 

and continue to do so," she said. "There are ways to catch fish that are less harmful to the 

world's vanishing marine life. We need to start protecting the seafloor by using fishing 

gear, besides bottom trawls, especially in the deep sea. It's the only thing left," she said. 

 

"For years marine scientists have been telling the world that fishing has harmed marine 

biodiversity more than anything else," said Dr. Norse. "And it's clear that trawling causes 

more damage to marine ecosystems than any other kind of fishing. Now, as the threats of 

ocean acidification and melting sea ice are adding insult to injury, we have to reduce harm 

from trawling to have any hope of saving marine ecosystems," Dr. Norse said. 

 

Scientific findings about trawling impacts have led to increasing restrictions on this 

industrial fishing method. In 2005, the General Fisheries Commission for the Mediterranean 

banned trawling in the Mediterranean Sea below depths of 1,000 meters, and the United 

States closed vast deep-sea areas off Alaska to bottom trawling. In 2006, the United 

Nations General Assembly began deliberations on a trawling moratorium on the high seas, 

which cover 45% of the Earth's surface, and South Pacific nations effectively put an end to 

trawling in an area amounting to 14 percent of the Earth's surface. There are tens of 

thousands of trawlers worldwide. They fish for shrimp and finfishes. Some bottom trawling 

operations catch 20 pounds of "bykill" for every pound of targeted species. 

 

http://www.sciencedaily.com/releases/2008/02/080215121207.htm
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