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PPRREEFFAACCEE--  AACCKKNNOOWWLLEEDDGGEEMMEENNTTSS    
 
This research project was carried out on the basis of a contract between the European 
Parliament, Directorate General for Research and Integrated Environmental Management 
Ltd (IEM  ) situated in Athens, Greece, in order to supply services to the Scientific and 
Technological Options Assessment Programme (STOA) of the European Parliament.  
 
The purpose of the study was to review and evaluate the consequences of trawl fishery in 
the Mediterranean in order to assist the European Parliament in its role.  
 
The study has examined the effects of Trawl Fishery in the various aspects of 
Mediterranean Environment as Benthos, waters, fish stocks and populations and other 
species affected. The effects examined are environmental, ecological and social ones, 
especially changes in populations, habitat and fishing stocks.  
 
The main conclusion is that trawl fishery is the most problematic among fishing gears 
causing serious impacts on benthic habitat and ecosystems, vulnerable species and sea 
mammals, fish populations and sea communities structure.  
 
A number of management measures have been taken up to date, which has to be 
completed by changes in the current Management System, reducing or eliminating the 
most serious impacts.   
 
Finally, a further research in the field is proposed focusing mainly in further clarifying 
and localizing the impacts. 
 
The study was carried out by a group of experts who collected and evaluated all the 
available information on the subject. The final report is accompanied by a bibliography 
on the topic and by a policy options brief summarising possible actions, which might be 
taken by the European Parliament. 
 
On behalf of IEM we would like to thank the Director General Mr Enrico Cioffi and the 
supervisors on behalf of the STOA Team, especially Mr. Marcello Sosa, for entrusting 
IEM with this project.   
 
 
 
 

Dr. Dimitris Papaioannou 
Chemical Environmental Engineer  
Project Manager of IEM Ltd. 
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OOPPTTIIOONNSS  BBRRIIEEFF  
  

1.  Trawl Fishery has to be encountered as the most problematic fishing method, 
since it is seriously affecting benthic ecosystem, biodiversity of almost all sea 
environment organisms especially vulnerable species and eventual fish populations. 
This is mainly because as technology is allowing overexploitation and increased 
discards and disturbance of the surrounding space. For all that reasoning fish stocks 
are expected to decrease, if appropriate policies will not be adopted. 
 
2. Up-to-date management measures, adopted by revised CFP are generally 
considered as right but they have to be further deepened and more consistently 
applied. New controlling mechanisms have to be established among others the on 
board observers and the support of NGO’s devoted to see environment protection. Up 
to date management measures include among others:  

- Coordination actions - Community level management,  

- Technical conservation measures,  

- Encouraging of cooperation among fishing associations,  

- Promotion of local action and management plan,  

- Gradual acceptance of international conventions and expertise bodies proposals, 

- Supporting of regional agreements and national legislations,  

- Technical and administrative measures to reduce fishing pressure,  

- Monitoring networks etc. 
 
3. CFP has to adopt and apply the international agreements and the proposals of 
several bodies and comities with expertise in the sea environment management, with 
the ecosystem approach and the precautionary principle, being the basic lines of 
action. 
 
4. Further technical innovations in trawls have to be promoted in order to 
increase selectivity and to reduce fishing capacity and benthic ecosystems damages, 
followed by prohibition of some types and limitations to the size of some others. 
 
5. Legal and administrative measures have in parallel to be taken, the most 
important of which is the establishment of offshore Marine Protection Areas (MPA’s) 
in addition to coastal ones, as the only guarantee for the conservation of the 
biodiversity and benthic ecosystems. 
 
6. Social and political measures have to complement the former ones, mainly 
including, education of fishermen, codes of practice, increase of public awareness 
especially of the consumers and the establishment of Regional Administration 
Councils (RAC’s). 
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7. Further research is, finally, proposed to be supported in the domains of, 

- redefining and protecting essential habitats,  

- assessing the impacts of trawling on the biodiversity of vulnerable species,  

- the long term consequences of biodiversity loss,   

--  the fate of discards especially by certain gears,  

--  the development of selective gears.  
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11..  IINNTTRROODDUUCCTTIIOONN  
 
Fishing in the Mediterranean has increased by about 12 % in the past decade, with 
high exploitation of both bottom-living (demersal) and big pelagic (tuna and 
swordfish) stocks (Fiorentini et al., 1997). Over-exploitation has led to a serious 
decline of many fish stocks (Papaconstantinou & Farrugio. 2000; Bertrand et al., 
2002) and other invertebrates such as the date mussel  (Lithophaga lithophaga) and the 
red coral (Corallium rubrum).(EEA, 1999). 
 
With a view to predicting future fisheries trends and fish production, FAO 
commissioned three long-term fish market forecasts, one of which focused on 28 
European countries (FAO SOFIA 2002). Future trends in fish production and 
consumption in these countries were projected on the basis of estimated production 
capabilities and demand functions, and on the political framework of the European 
Union.  According to the FAO analyses from a base period of 1994–1998 up to 2030 
the production forecasts for Europe-28 revealed a likely stagnation of capture fisheries 
production which parallels a similar forecast by OECD for all OECD countries, where 
capture fisheries are expected to decrease by 10% from 1995 to 2020 if appropriate 
policies do not improve stock management (OECD 2001).  
 
Among fishing gears, trawl has been recognized as  the most  problematic one.in the 
western Mediterranean (Lleonart et al, 1999).  In addition to exploitation of demersal 
sources beyond Safe Biological limits, trawl fisheries that target to demersal fish, are 
characterised by high discard rates of unwanted fish, and of juvenile or undersized 
commercial species. Mediterranean trawl fisheries, especially the deepwater 
crustacean fisheries, are also characterised by significant discards of non-marketable 
species of fish and invertebrates (MEDITS projects; STOA, 1999).  
 
Widespread interest in the environmental impact of fishing and more lately into the 
ecosystem effects of fishing has stimulated intense research the last 10 years 
(Lindeboom & de Groot, 1998; Jennings & Kaiser, 1998; Collie et al., 2000). It has 
been understood that it is not just the fish populations that need protecting but also the 
environment that supports them. A number of recent studies have established that 
intensive fishing with poorly selective gears such as trawling gear can have dramatic 
immediate effects on the benthos (Watling & Norse, 1998), particularly where 
complex biogenic structures are found at the sea bed surface (Hall,1999).  
Ecosystem damage was also noted through direct observations of seabed habitats by 
optical and acoustic imaging methodologies. 
 
There is also growing evidence that trawling may and affect biodiversity of vulnerable 
species (by catch of birds, mammals, turtles, elasmobranchs (UNEP-RAC/SPA, 2003), 
community structure of bottom living species the so called benthos (Kaiser and De 
Groot, 2000), species composition and abundance of both target and other species 
within the food web (Pauly et al., 1998; CIESM, 2000;Caddy & Garibaldi, 2000). 
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Characteristic Features of Mediterranean Fisheries 

 
The Mediterranean fisheries are generally characterised by  
a) high diversity in terms of catch composition: the commercial catches are composed 
of even more than 100 species (MULTISPECIES FISHERY);  
b) a short average life span, permitting rapid renewal of  resources  
c) high diversity of the structure of the fisheries sector.  
d) a narrow continental shelf (excluding the Adriatic Sea)  
 
Fishing Fields 

 
About 90% of vessels (by number) are found in the small-scale sector fishing in 
lagoons or in the coastal area out to the 100 metre isobath. This sector has a very high 
economic value, targeting high unit-value species such as sea breams, eel, bass, sole, 
cephalopods, crustaceans and so on. With technical progress, some small-scale vessels 
are now fishing beyond the 100 metre isobath. Most living marine resources are 
exploited on the continental shelves at depths of less than 400 m, but in recent years 
deep-sea fisheries have been developed all over the world the Mediterranean included 
targeting both shrimps as well as hake and sharks.  
 
The deep sea zone in the Mediterranean exhibits certain special structural features, 
e.g.: submarine canyons that form an important link between the coastal zone and the 
deep sea zone. From a global perspective deep-sea resources may be looked upon as 
being shared to a much greater extent than coastal resources, not just because they can 
be exploited outside the territorial jurisdictions of the different countries but also 
because they make up a continuous biomass between coastal zones connected by the 
bottom (Sarda, 2003). 
 
Fishing Gear 

 
Four main categories of fishing are distinguished in the Mediterranean: small-scale, 
seining, trawling and high seas. There are also some specialised fisheries for sponges 
(Greece), sea urchins (France) and coral (Italy and Spain). 
The multi-species, multi-gear nature (more than 45 fishing techniques) of fishing 
means that these categories are somewhat arbitrary being based usually on distance 
from the coast and main gear used. A distinction is made between active and passive 
fishing methods. This distinction provides all its meaning when potential impact of 
fishing gears is considered. 
 
The term “small-scale fisheries”, including “coastal” and “artisanal” fisheries. Official 
statistics of 1989-1990 for the small-scale fisheries suggests that in the EU countries 
operate 41900 units, of which 46%, 39%, 8% and 7% are registered to Greece, Italy, 
Spain and France respectively (Farrugio, 1996) 
Seine fisheries target small pelagics, principally sardine, anchovy and sardinellas. 
Anchovy also are exploited by pelagic trawling  
Trawling is widespread in the Mediterranean with both pelagic (or mid-water trawls) 
and demersal (bottom trawls) trawls being used. A third type operating in the shallow 
areas is beam trawls including the “rapido”, a widespread fishing gear in the Northern 
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Adriatic.  Pelagic trawls fish the same species of small pelagics as the seiners whilst 
the demersal trawls target the same demersal species as the small-scale sector.  
High seas fishing mostly targets highly migratory species such as tuna and swordfish. 
In the case of bluefin tuna. 
 
Trawls are active gears towed by one or a pair of fishing vessels. Towing speed and 
the height and width of the opening of the trawl are important factors affecting catch 
composition and discards. Size selectivity is also a function of the mesh size used in 
the cod-end, which is regulated by law in all EU fisheries. However, because of their 
nature, trawls and dredges have low selectivity for demersal species [Project nº 
95/029:]. Target species, fishing gears, fishing grounds change over the year. Abella 
& Serena (1995) have attempted to provide definitions of demersal fisheries in 
particular area/gear/depth/month combination with characteristic species mixes off the 
Tuscanian coasts. They concluded that beam trawls are operating mostly during 
summer whereas pelagic trawls operate throughout the year. 
 

Types of trawls 
 

Regarding otter trawls (bottom trawling) in Mediterranean Sea, two main types of 
gears can be distinguished (UNEP, RAC/SPA, 2003):  
- Two panels/faces trawls which normally fit to the capture of benthic animals living 
close to the bottom as flatfish, red mullet, shrimp, in particular but also demersal 
fishes as hake. Most of the traditional Mediterranean trawls belong to this type, 
including the Italian “volantina” or the Spanish “huelvano“, with a vertical opening 
which, in general, does not exceed 2 meters while, new models of two faces trawls 
allow higher vertical opening reaching up to 5 meters; such trawls are sometimes 
known as “semi-pelagic” trawl or “rete franchese”; 
- Four panels/faces trawls have normally very high vertical opening commonly 
reaching 20 to 25 m; these trawls are mostly used for catching mid-water/pelagic 
species but also when used near the bottom, demersal fishes. 
Both types use mainly doors for the horizontal opening except when the gear is towed 
by two vessels (pair-trawlers). Furthermore, their bag/codend should have, in 
principle, a meshsize according to local legislation. 
 
Beam trawls have horizontal and vertical openings fixed. The horizontal opening is 
determined by a pole, in wood or metal, the length of which can be ten meters or 
more. Tickler chains are often fixed in front of the beam trawl across the entrance to 
prevent boulders from getting into the bag. There are different types of beam trawl 
used in Mediterranean Sea. "Provençal" (from the Southeast of France) “gangui” and 
Catalan (NW Spain) “ganguils”, Greek “kankava” for sponges, Italian “rapido” for the 
sole and Sicilian “gangamo” for prawns and sea urchins are the most common 
examples. They are generally used in shallow waters by small units within some 
small-scale fisheries.  When using this type of fishing gear the impact on the seabed 
and benthos results mainly from the hoop-like trawl heads (which gives the vertical 
opening) with their shoes/skates and, to a lesser extent, from the beam. But, in general, 
problems are related to the weight of the whole gear which is towed on the bottom. In 
the Provençal French fishery using “gangui”, the target species are scorpaenidae, red 
mullets and other high value species used in traditional dishes. Because the technique 
is practised on seabed with Posidonia, its use was decided to be banned in 2002. 
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The “Rapido” is a beam trawl, used widely in the Adriatic Sea for fishing scallops( 
Pecten jacobeus) and queen scallops (Aequipecten opercularis) on sandy on detritic 
bottoms (“maerl”) at 40-50 m depth, at some distance from the coast  and flatfish (e.g. 
Solea spp. and Platichthys flesus) in muddy inshore areas. The gear consists of a box 
dredge of 3 m wide and 170 kg weight, rigged with teeth of 5-7 cm long and a lower 
leading edge and net bag to collect the catch (Giovanardi et al. 1998).  
The inshore area off the Venice lagoon is estimated to be fished ten times per year by 
commercial vessels using tHe “rapido” gears (Giovanardi et al, 2000).In the Adriatic 
Sea, the rapido fishery is forbidden within the 3-miles limit and closed as all other 
trawling during 45 days in summer for the protection of the juveniles and the increase 
of the recruitment. The exploitation is characterized by a strong depletion of the stock 
of scallops due the combined effects of overfishing and benthic anoxia 
 
Pelagic trawling use higher vertical opening nets than for bottom trawling. This type 
of trawl is fit and rigged to operate in mid-water for the capture of small pelagic 
species (sardines anchovy). The nets consist in general in four panels. The front parts 
of pelagic trawls are, in general, made from large meshes or long rope to progressively 
lead fish schools toward the posterior part of the nets with smaller meshes. The 
codend meshsize is about 20 mm in stretched length. The control of the fishing depth 
and of the vertical opening requires the use of an echo sounder fixed on headline. One 
or two vessels (pair trawlers) can drag it. Pelagic trawl nets are mainly used in the 
Gulf of Lions by the French, in the north of Adriatic by the Italian (“volanti”) and in 
Tunisia.  
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22..  KKEEYY  AASSPPEECCTTSS  
 
The ecosystem impacts of trawling are here divided into direct and indirect. The direct 
effects include changes in the populations of the targeted fish and shellfish species, 
mortality of non-target populations of fish and other animals (via discards) killing of 
vulnerable species (via by-catch), and physical impact caused by the gear on benthic 
organisms and the seabed. The indirect effects include reduction of the biodiversity at 
higher levels such as community structure of benthos, changes in the food web, as 
well as the environmental effects of dumping discards and organic detritus (offal) and 
the mortality caused by lost gear (ghost fishing) 
 
According to Goni (1998) direct effects are evidenced on 

• the target species (population size, demographic structure, loss of genetic 
diversity) 

• non-target species (bycatch, discards) 
• direct physical disturbance and habitat destruction 

where as indirect effects are classified those  
• mediated by biological interactions: predation and competition 

- effects on the structure of communities,  
- effects on apical predators: mammals, birds 

• caused by discards and offal 
• caused by lost gear: ghost fishing and entanglement. 

 
 

2.1  Mediterranean demersal resources : Diversity and Status  

 

Trawls exploit mostly  demersal and deep sea  resources.  Demersal resources 

consist of those organisms which live and feed close to the seabed. Most 
commercial species belong to this group. In addition to coastal fisheries i.e. i.e. grey 
mullets, sea breams, sea bass, some shrimps (Grangon crangon), and cephalopods, 
many living marine resources are exploited on the continental shelves at depths of less 
than 400 m.. The upper  zones of the continental shelf are inhabited by the following 
species, i.e. red mullets (Mullus barbatus, M. surmuletus), sole (Solea solea), gurnards 
(Trigla sp.), poor cod (Trisopterus minutus capelanus), Black Sea whiting (Merlangius 
melrangus euxinus), common spiny lobster (Palinurus elephas) and the triple-grooved 
shrimp (Penaeus kerathurus).  On the continental slope there are many fish species of 
great economic interest. Thus in the upper part of the  slope (200 and 400m) there are 
hake (Merluccius merluccius), flatfishs (Lepidorhombus boscii, Citharus linguatula), 
Norway lobster (Nephrops norvegicus),  etc. and various shrimps (e.g. Peneus 
longirostris). In deeper waters, from 400 to 600m, the dominant species are the greater 
forkbread (Phycis blennoides), the blue whiting (Micromesistius poutassou) and the 
red shrimps (Aristeus antennatus, Aristaeomorpha foliacea). Deep sea fisheries down 
to a depth of 1000 m are targeting Norway lobster (Nephrops norvegicus), red shrimps 
(Aristeus antennatus and Aristeomorpha foliacea) as well as hake and sharks. Even 
deeper 1400-1800m in the western Mediterranean the fisheries is dominated by 
Risso's smooth-head (Alepocephalus rostratus) and the spider fish (Bathypterois 
mediterraneus) (Moranta et al., 1998). 
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National landing data for the Mediterranean show a rising trend in reported landings 
for demersals, since 1970 (Figure 1). This upward trend clearly evidenced until 1994 for 
many species, was surprising, but suggested that recruitment of young fish has been 
conserved, despite the intensive fishery for demersals and lack of quota control. In addition, 
this increase has been attributed to some corrections on catch statistics; as well as to a 
movement away from the original oligotrophic condition of the Mediterranean to a 
more mesotrophic productive condition. Although it is likely that  fishing effort in the 
Mediterranean increased in response to a rise in fish prices, especially for demersals, 
most fisheries  were probably operating close to MSY in the early 1970s. However, 
short-term trends over the last 5 years now reflect a general picture of full to over-exploitation 
for most demersal and shellfish populations, with roughly the same proportion of species 
showing short-term declines and short-term increases in most regions over the last five years 
of the data series (Fiorentini et al. 1997). 
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Figure 1: Trends in landings (1970-2001) of the Demersal Marine Fish in the 

Mediterranean Sea  (data source: Fishstat Plus)  
 
Periodical updating of the research activities dealing mainly with demersal and small 
pelagic Mediterranean living resources and fisheries have been realized by GFCM 
(General Fisheries Council for the Mediterranean) since 1970, during working group 
occasions and technical consultations at a regional level. 
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2.2  Change in the Structure of Populations  

 
UNEP, RAC/SPA, 2003 noted “Demersal populations are consequently overfished, 
shallow areas (within the 3-mile coastal limit or on bottoms less than 50 m deep, 
depending on the country) are illegally trawled and small, illegal mesh sizes are used. 
The use of small and illegal mesh sizes in codend is certainly a common practice for 
many artisanal fisheries but poorly reported in the literature. Because of the traditional 
large interest for small fishes, massive catches of undersized fish are seasonally 
carried out in some bottom trawl fisheries as for example the well-known massive 
harvest of undersized red mullet, which are caught on shallow grounds in autumn in 
the gulf of Lions or in the Adriatic Sea” 
 
 
2.3  The problem of Discards 

 
A major IMPACT of fishing on the marine ecosystem comes from the fact that fishing 
kills many more fish than landed and registered.  The term “discards” is used here for 
marine fauna brought onto the deck of a fishing vessel and subsequently returned to 
the sea.  
Several abundant species are discarded because:  a) they are too small or below 
minimum landing size or damaged upon capture (perhaps as a result of being towed 
for too long); b) in favour of better sized or quality individuals (this type of discarding 
is commonly referred to as "High grading"); c) to reduce the workload on the crew or 
to preserve storage capacity required for higher priced target species; d) if there is no 
financial return to be generated once they are landed e.g. starfish have no commercial 
market value; e) at the beginning of a lengthy trip discards may occur of species which 
do not keep well, such as shark  
 
Alverson et al (1994) in a global review of the biological and ecological impacts of 
discards report : A great deal of concern has been expressed by fishery managers and 
conservation/environmental groups that bycatch and discards may be contributing to 
biological overfishing and altering the structure of marine ecosystems. Such claims are 
frequently based on observations of large numbers of discards and high discard ratios. 
A growing body of literature does support the conclusion that for some species and 
regions of the world, biological and ecological impacts are discernible.  
According to the same source, of four major gear groups, shrimp trawls stand alone at 
the top of the list; with bottom trawls following, long-lines and pot fisheries come 
next. Relatively low levels result from pelagic trawls. The authors pointed to 
inadequate data to determine the biological, ecological, economic and cultural impacts 
of discards which according to their compiled list were scarce in the Mediterranean. 
 
By the early 1990s, bycatch had become a topic of global attention at various 
international forums, such as the World Fisheries Congress in Athens, Greece, May 
1992. The great importance of discarding, within the multispecies Mediterranean 
bottom trawling fisheries, triggered many research projects in the last decade (see 
Annex II). 
 
 
2.4.  Changes in the biodiversity of vulnerable species 
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On deck, fishermen sort out fish that can be sold, and the remaining catch (by-catch) is 
returned to the sea—most of the animals will already be dead or dying. Recently, the 
term “bycatch” has taken on a different connotation: to many conservation, 
environmental, and fishery groups and to the lay public, bycatch has become 
synonymous with the incidental catch of marine mammals and other “high profile” sea 
life.  
 
UNEP, RAC/SPA (2003)  has provided an extensive analysis of the ecosystem effects 
of fishing in the Mediterranean, focusing on the biodiversity changes  of endangered 
or threatened marine species in the Mediterranean including mammals, 
elasmobranches, turtles and their habitats. However, more updated information 
concerning mostly changes in populations of elasmobrances will be considered in this 
study. 
 
According to the scientists, although the pelagic trawl fisheries for bass is often cited 
as being the fishery responsible for the dead dolphins beached on the English and 
French coasts, there is no direct evidence on which to blame specifically these 
fisheries. A ban on pelagic trawling for bass would be an arbitrary measure, unlikely 
to achieve the desired goal, since fisheries other than the one for bass are also catching 
dolphins. There is certainly an urgent need for comprehensive monitoring on the 
numerous trawl fisheries taking place in this region and elsewhere. This is why the 
Commission has proposed the placing of on-board observers on a sample of vessels 
using pelagic trawls, among other gears. 
 
2.5  Benthic ecosystem changes 

 
Effects on the biodiversity of non target species ad habitats caused by trawling  is a 
key issue because loss of biodiversity has been documented in many cases ( see Kaiser 
& de Groot, 2000 and references therein) and the Commission is expected to return to 
the EU Biodiversity Strategy and the Fisheries Action Plan, reviewing progress and 
perhaps revising the Strategy and Action Plan accordingly as a response to the EU’s 
target of halting the loss of biodiversity by 2010. 
 
The effects of trawling-fishing gear on benthic communities is the subject of heated 
debate, but the generality of trawl effects at the ecosystem with respect to gear and 
habitat types is poorly understood.  A number of workshops have been held recently 
(see Annex III) and projects funded focusing on the issue as opposed to the few 
projects (see Annex II). that have addressed the specific topic (trawling-benthos 
interaction).  
 
Results of studies carried out off Northern Spain, as well as in Italian and Greek 
waters on the impact of bottom trawling on benthic communities, revealed difference 
between fished and unfished areas, that were more evident in mobile species, such as 
crustaceans and fishes.  An ongoing research programme  (COST-IMPACT) will 
collate the of fishing on benthic communities at European scale (Mediterranean site 
included). 
 
Results have shown variable effects depending on the type of the sea bed (sand, mud, 
maerl), habitat (deep sea. intertidal) and fishing gear used.  
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A number of  environmental changes have been sporadically studied in the coastal 
ecosystems/habitats but less in the deeper zones.  In addition, the different gear 
(rapido, otter trawl), scale (short term to medium term studies), and parameters (focus 
on different biota or habitats) make it difficult to draw general conclusions regarding 
trawling effects worldwide. Based on our general knowledge of deep-sea ecosystems, 
the sea bed in deeper zones is inhabited by generally slow-growing species which 
means that these ecosystems are more stable than the coastal environment, and hence 
less able to recover from anthropogenic disturbances. Such a situation makes these 
environments and populations especially vulnerable to exploitation and recovery more 
difficult.  
 
Sea bed trawling, the greatest threat to deep-sea biodiversity 

 

A recent report entitled, High Seas Bottom Fisheries and Their Impact on the 
Biodiversity of Vulnerable Deep-Sea Ecosystems, stresses that some  species, such as 
corals and sponges, are particularly sensitive to disturbance. In light of the significant 
risks to deep seas biodiversity and sustainable fisheries posed by high seas bottom 
trawling, WWF, IUCN, and NRDC call on the Conference of Parties on the 
Convention on Biological Diversity (CBD) to: 

•  request the UN General Assembly to adopt a resolution calling for immediate 
protection of seamounts, cold-water corals, and other biodiversity hotspots from 
high seas bottom trawling until effective international management measures for 
bottom trawl fisheries in these areas are adopted 

•  facilitate the creation of a global representative network of high seas marine 
protected areas consistent with international law and based on scientific 
information, and to ensure its effective management and enforcement.  

 "Deep sea ecosystems like cold-water coral reefs can be destroyed by a single trawl," 
added Matthew Gianni. "It is time that the international community takes action before 
they are completely wiped out."(www.panda.org: Marine Newsroom 10, Feb 2004). 
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33..  OOBBJJEECCTTIIVVEESS  OOFF  TTHHEE  SSTTUUDDYY  
 
The process of integrating wider environmental objectives within EU fisheries policy 
that started with COM(1999)363 (nature conservation and fisheries management), 
COM(2001)143 (Elements for an integration strategy), COM(2001)162 (Biodiversity 
Action Plan on Fisheries), will continue, building on the foundations provided by the 
new CFP framework Regulation CFP (COM(2002)186). Further efforts are needed 
however, to develop basic concepts, such as the precautionary principle and ecosystem 
approach, into detailed rules that can be implemented on the ground or at sea. 
 
According to the 3rd MARBENA e-conference (7-20 April, 2003): “Generally, due to 
lack of systematic data collection from the fisheries sector, formal stock assessment 
studies are lacking or they have a high degree of uncertainty. However, it is generally 
accepted that most tocks are heavily and even over-exploited by any criterion. Fishing 
puts pressure in the marine community and as it intensifies, a progressive 
disappearance of the larger individuals from the catches is happening, with finally a 
remain of one or two year classes...... Although it is clear that fishing activities have a 
serious impact on the biodiversity in the Mediterranean, particularly concerning 
coastal ecosystems, it is difficult to quantify such an impact, as these ecosystems are 
also affected by other non-fishing activities.” 
 
It is true that besides the fragmented nature of the available info (ANNEX I), there is a 
good number of studies and reviews addressing various aspects of ecosystem effects 
on fishing in the grey literature (national MS reports ,  final reports of DG Fisheries 
and DG-Evironment funded projects, proceedings of relevant workshops and 
Congresses - see ANNEXES II & III. 
 
The objectives of this study is to review the issue of impact of the trawl fishery on the 
stocks and the environment in the Mediterranean within the European context, and to 
develop workable policy options for consideration by the Fisheries Committee of the 
European Parliament. 
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44..  IIMMPPAACCTT  AASSSSEESSSSMMEENNTT  AANNDD  MMAANNAAGGEEMMEENNTT  MMEEAASSUURREESS  

 

4.1 Overview of Impacts within the Mediterranean  
 

Overexploitation of stocks including changes in the populations of the 

commercial fish and shellfish species  

 
The prices paid for Mediterranean demersal fish, crustaceans, and molluscs are among 
the highest in the world for these species and this is a driving force towards 
exploitation of these resources. Early technological advancement in the northern 
Mediterranean countries’ fishing fleet increased fishing capacities, and this resulted in 
a decline in catch rates expressed as Catch Per Unit Effort (CPUE). This 
overexploitation of northern stocks, in its turn, led to the migration of northern 
trawlers to southern and deeper waters. Thus by the 1970s, a substantial proportion of 
the less  productive southern shelves were being harvested, even by distant-water 
trawlers, resulting in harvest of demersal  resources at close to an overall maximum 
sustainable yield.  
 
In the Mediterranean, stock assessment is at a relative early stage of development 
judging by the criteria of North Atlantic fisheries, and is based mainly on landings 
(biomass, abundance and catch per unit effort (CPUE), in the absence of complete or 
independent information on fishing intensity or fishing mortality. Furthermore in the 
area most fisheries research projects are local in relevance funded mainly by DG 
Fisheries and GFCM, (Lleonart, 1997) with the exception of a small number of 
internationally funded bottom trawl surveys such as the MEDITS, and SAMED 
(Bertrand et al., 2002). 
 
One of the most integrated assessments referring to all marine resources in the western 
and eastern Mediterranean was conducted by Fiorentini et al., (1997) in the mid 90’s. 
Their work was based on different documents that had been submitted to the GFCM 
Technical Consultation, as well as on 45 year time series of landings in the 
Mediterranean. They concluded that the overall pictures derived from the West and 
the East Mediterranean are quite similar- see Figure 2. Very few time series showed 
stable yield levels, suggesting a considerable dynamism caused by environmental 
and/or fishery related impacts.  Short-term trends over the last five years of the study 
period exhibited different trends for different stocks which implies that multispecies 
landings may have reached a peak for the Mediterranean as a whole; with new 
increases (especially in the South and East Mediterranean) being balanced by recent 
declines; especially in the West and North. 
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Trends in marine resources: West vs East Mediterranean
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Figure 2: Comparison between percentage of resources in West and East 

Mediterranean (adapted from Fiorentini et al., 1997) 
 

The Scientific Advisory Committee (SAC) of the General Fisheries Commission for 
the Mediterranean (GFCM) decided to analyse available scientific information on 
the most important shared demersal, small pelagic and large pelagic species. The 
Status of demersal stocks according to the latest GFCM assessment is shown in  
Table 1. 
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Table 1:  Status of demersal stocks in the Mediterranean (Overfished stocks are 

coloured red, safe stock levels are in green, stocks where status is 
unknown/uncertain are in grey). (Source: GFCM, 2002 and 2003 Reports) 

 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Black Sea Whiting 

Bogue 

Breams 

Flat fish 

Gurnads

Grey mullet

Hake

Horse mackerel

Megrim

Poor cod

Red Mullet

Sea Bass

Sole

Red shrimp 

Pink shrimp 

 
Notes: GFCM management units : 1. Northern Alboran,  2. Alboran Island Sea,  3. Southern Alboran Sea,  4. 
Algeria,  5. Balearic Island,  6. Northern Spain, 7. Gulf of Lions, 8. Corsica, 9. Ligurian and North Tyrrhenian Sea, 
10. South and Central Tyrrhenian Sea, 11. Sardinia, 12. Northern Tunisia, 13. Gulf of Hammamet,  14. Gulf of 
Gabes, 15. Malta, 16. South of Sicily, 19. Western Ionian Sea, 20. Eastern Ionian Sea, 21. Libya, 17. Northern 
Adriatic,18. Southern Adriatic Sea, 22. Aegean Sea,   23. Crete , 24. Southern Turkey,  25 Cyprus , 26. Egypt. 27. 
Levantine Sea. 
 

Up to-date, on the basis of the best available information most of the demersal stocks 
are either fully exploited, or overexploited.(Papaconstantinou & Farrugio (2000).  

 
Change in the structure of populations i.e. diversity , size , impacts on diversity 

of fish fauna 

 
The impact of consecutive trawling has been looked at in catches from seasonal 
experimental trawling in the eastern Mediterranean (Pagasitikos Gulf in central 
Aegean Sea). Smith et al. (1997) reported that with respect to fish communities, 
overall species number and abundance did not show great differences with repeated 
trawling. The catch composition changed with indications of early removal of gadoids 
(predominantly bentho-pelagic schooling species) and territorial species or those with 
smaller mobility ranges (eg. flatfish) and increases over time in more opportunistic 
scavenging species that obviously take advantage of damaged fauna or turned over 
sediments. Similarly, repeated experimental trawling in the western Mediterranean 
(off the Catalan coast) did not significantly change the abundance of fish (Demestre et 
al., 2000).  Exception to the above was the removal from the fished area of two 
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species, namely the dogfish and hake, probably because of their large body size (retain 
by the meshes of the net.  
More recently research efforts have focused on summary metrics and indicators to 
support ecosystem based management and to capture changes in demersal fishing 
communities in relation to fishing.  
Study of the community metrics of demersal fish on the continental shelf and slope in 
N Aegean has shown that overfishing has affected the population structures and 
densities of the demersal fish communities, at least at depths up to 200 m, where most 
of the fishing activity is focused (Labropoulou & Papaconstantinou, 2001) 
 
Effectiveness of closed areas 

 
Study of the trawl catches in a protected (all year through) vs a normally trawled area (7 
months a year) in the eastern Mediterranean, revealed higher catch rates in September (Table 
2). Papaconstantinou et al. (1989) reported that during the period of trawling prohibition, the 
fish community appeared to be able to replace the losses arising by the operation of the 
trawlers in the various areas, where trawling was exerted. 
 
Table 2: Composition of the trawler’s catch (g/h) distinguished into five major categories and 

collected in the two study areas in April and September 1996 (from TRIBE, 1997 - 
see project 95/014). 

 

 April September 

 UNTRAWLED TRAWLED UNTRAWLED TRAWLED 

Fish 113793.8  15083.3  157200.0  156200.0  
Molluscs     6984.6    4231.7     4833.2    11374.1  
Echinoderms   15938.5    4166.7    1504.4     6826.0  
Crustaceans    4504.3     697.7    4823.6       239.8  
Ascidians   1533.3    

Total (g/h) 141221.2  25712.7  168361.2  174639.9  
Total (%)         84.6       15.4         49.1         50.9  

 
 
Undersized fish 

 
The age structure of many species is clearly modified by fishing. Macpherson (2000) 
has shown how fishing activities shift the ecosystem to smaller species. From 
comparative biometric studies of the populations of Diplodus annularis and Diplodus 
sargus in reserve and non-reserve areas in NW Spain it was apparent that in the non-
reserves smaller fish dominate catch at the expense of the bigger fish which were 
absent. Stergiou et al (1997) report: The majority of the demersal fishes in the 
Hellenic Seas suffer from growth overfishing, with commercial landings consisting 
mainly of young individuals. In general, demersal stocks are dominated by juveniles 
which is indicative of high fishing pressure –see Box 1. This is also the result of high 
economic interest for small fish (massive catches of undersized fish are seasonally 
carried out in some bottom trawl fisheries), and high discard rates of undersized 
targeted species.   
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BOX 1.  

 

 

 

Discards 
 
Despite, the great importance of discarding, within the multispecies Mediterranean 
bottom trawling fisheries, and the plethora of  research projects conducted in the last 
decade (Annex II), there is still relatively limited information concerning the amount, 
composition and factors affecting the discards (Stergiou et al., 1997; 1998; Mytilineou 
et al, 1998, Vassilopoulou & Papaconstantinou, 1998; Carbonell et al., 1997;1998; 
Moranta et al., 2000; Machias et al., 1999; 2001; 2004, Sanchez et al, 1995; 2004) and 
the available one is not consistent. In the deep water bottom trawling of the relative 
studies are more recent (Campagnuolos et al., 2001; D’Onchia et al., 2003, Politou et 
al, 2003, Sartor et al, 1999; 2003).  
Discards rates ranged with depth, gear used (mesh size), targeted species (complex of 
species). According to research in the NE Med Sea in the period 1995-98 (EU DG 
XIV PROJECTS 94/065 & 95/061), about 44% of the total catch was discarded at sea 
(Machias et al., 2001). In the SE Mediterranean (Egyptian fishing fields) the discards 
from trawling were estimated to be about 15-20% of the total catch.  (El-Mor et al., 
2002). 
In the NW Mediterranean (Catalan area) trawl discards averaged on third of the total 
biomass (Sanchez et al, 2004), while ranges of 14 to 42% have been calculated for 
different depths and fishing fields (Carbonell  et al, 1998). In the Balearic Islands deep 
sea decapod crustacean fisheries was estimated to produce discards 42% of the total 
catch (Moranta et al, 2000). In the deep water trawling for red shrimps, it was 
estimated that  discarded catch constituted 20-50% of the total catch in the Eastern 
Central Mediterranean (Onchia et al., 2003) while in the Tyrrhenian sea annual 
average discards were about 20% of the total catch. In the Sicilian channel shrimp 
fishery 45% of the catch is discarded (Campanuolos et al., 2001). In the Greek Ionian 
water the discard rate ranged from 40-22% in the stratum 500-700 m (Politou et al., 
2003). 

Orsi-Relini et al. (2002) report that the bulk of the MEDITS samples consisted of young 
individuals of hake (Merluccius merluccius) and, with only a few exceptions (western 
Sardinia, central Aegean), a generalized condition of growth overfishing was apparent. 
Similarly, a study of the population dynamics of hake exploited by two different trawl nets 
(the Italian traditional one and the so called “French” net) in the north Tyrrhenian Sea 
revealed that the length-frequency distributions of the landings of both gears were 
principally constituted by size classes smaller  than the first sexual maturity ones (Reale et 
al, 1995) 
The dominance of young fish of red mullet and stripped mullet in the MEDITS samples, 
makes the stocks highly vulnerable to recruitment changes; hence protection of spawning  
and nursery areas seems to be essential for their protection (Tserpes et al., (2002) A 
demographic structure of populations of the four-spotted megrim (Lepidorhombus boscii) 
and the spotted flounder (Citharus linguatula) showed that the sampled populations were 
mainly constituted of juveniles (Sartor et al. (2002) 
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An example of heterogeneity in methodologies is illustrated below. Analysing 
discards from deep water trawling (250-750m), using 40mm cod-end, D’ Onchia e t al 
(2003) calculated that discard rates increased with total catch and depth (see figure 3.). 
However, an opposite pattern, similar for the eastern and western Mediterranean, is 
revealed on examining discard rates derived from fishing with normal commercial 
trawlers (figure 4). 

 
Figure 3: Relationship between discard rate and depth (after D’Onchia et al., 2003) 
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Figure 4: Trend in discard rates (biomass discarded to total catch) with depth. (data 
source: Vassilopoulou & Papaconstantinou, 1998; Carbonell et al., 1998).  

 
But besides, the biomass of discards, what is most important is the great variety of 
marine life discarded (loss of benthic biodiversity). Unfortunately the estimations of 
species diversity lost are mostly based on fish, crustacean and decapods where as 
many as hundreds of other marine biota (megafauna) discarded is overlooked (lack of 
expertise on board, scientific interest directed towards commercial groups).  
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In the EASTERN MEDITERRANEAN, it was estimated that 140 species (114 fish 
+10 crustacean+16 cephalopods) had both marketable and discarded fractions while 
142 species (82 fish +52 crustacean+8 cephalopods) had only discarded fractions.-see 
Annex VII. Along the Egyptian fishing fields, the discards were represented by 35 
species and composed of three categories: Juveniles of commercially important 
species (86.5%), low-value small size fish species (5.5%) and non-edible species 
(7.9% of the total discards catch). Discards constituted mainly of three species, 
Diplodus annularis, Dicentrarchus punctatus and Sardinella aurita  which represented 
20.5%, 18.9% and 17.9% of the total trash respectively (El-Mor et al., 2002). 
 
In the CENTRAL EASTERN MEDITERRANEAN (Ionian Sea) deep water decapods  
such as the red shrimps Aristeus antennatus and Aristeomorpha foliacea have long 
been intensively exploited. Study of the discards  from deep water trawling for 
decapods revealed that the discards constituted an important fraction of the catch (20-
50%)  . Of the 162 species caught in the trawl 2 were the target species, 34 were 
bycatch of variable commercial value and the rest 126 species were unwanted species. 
Among the unwanted, fish represented 90,8 % of the discarded catch,.while crustacean 
and decapoda represented 6,4% and  2,8%  of the discarded catch respectively. (DEEP 
FISHERIES 96/0655). 
 
In the WESTERN MEDITERRANEAN (Tyrrhenian Sea) Results showed that the 
discards constituted a considerable fraction of the total catch which was higher in the 
deeper grounds. Of the 155 species caught 86 were fishes, 20 cephalopods, 41 
crustacean and 8 belonged to other taxa. The discards of non-commercial species were 
the fraction with the highest species richness. They were mostly fish and crustaceans. 
Most of the species were of small size, less than 10 g individual weight; thus their 
importance was higher in terms of abundance than biomass. On the shallower fishing 
grounds (300-450m), the silvery pout (Gadiculus argenteus) accounted for 62% of the 
non-commercial catch, while on the deeper fishing grounds the biomass of this 
fraction was more equally shared among the 63 species caught. (Sartor et al., 2003). 
.Along the Catalan coasts, Sanchez et al (2004) report 115 species landed vs 309 
species discarded. The discarded catch consisted of 135 fish (73 always discarded) 60 
crustacean (40 always discarded and 70 invertebrates (67 always discarded). 
 
The 'rapido' fishing produces qualitatively heterogeneous discards, reaching 80% of 
the total catch which reflects the fact that the fishing effort is targeting certain species 
and, obviously, depends on the nature of the sea bottom exploited (Pranovi et al. 
1999) 
 
Fate of discards 

 
The fate of discarded individuals is still largely unknown in the Mediterranean. 
The composition and fate of discards from Neprhops trawling was investigated in the 
Adriatic Sea [project 96/092]. Results showed that:  
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Only a small proportion of captured Nephrops are discarded but high temperatures 
there result in virtually 100% discard mortality in summer. Most fish discarded were 
dead. Only a fraction of crabs returned to the sea were alive on re-entering the sea. 
This is due to high temperatures, particularly in summer.  
 
Vulnerability is further determined by behaviour and life history. Injuries are species-
specific and dependant on body morphology, structure and size, and species with 
external shells (e.g. bivalves, gastropods and hermit crabs) are well protected and 
rarely damaged (Hall-Spencer et al. 1999). With regard to the survivor of sharks 
Carbonell et al. (2003) noted that It is possible that there is a lower survivor rate of 
discards in the Palma fishery, due to the damage caused to the fish by the corals. 
Observations derived from experiments on aquaria carried out on board point to the 
low mortality of crustaceans caught as a by-catch in Catalan trawl fisheries, whereas 
survival rates of fish are highly heterogeneous and vary strongly according to the 
species (i.e. 0% for Trachurus spp. and 100% in Scyliorhinus canicula) (Sanchez 
2000). 
 
Study of by-catch survival in the 'rapido' fleet operating in the northern Adriatic 
showed low mortality in all species examined during the three to four hours following 
capture. (Pranovi et al. 1999) 
Discards may be exploited at the sea surface (mainly by sea birds) if they float, in mid 
water (by diving birds and fish) and on the seabed if they sink. Sinking rates of most 
invertebrate discards are rapid (between 5 and 36cm per second) so there is little 
opportunity to exploit them in mid water. The majority (75-80%) sinks to the sea bed 
and is consumed by bottom dwelling scavengers. In the Adriatic the most rapidly 
moving scavengers were isopods. Slower moving species like starfish and whelks 
arrived later. [project 96/092] 
 
Sea birds may utilize <20% of the discards generated by bottom trawling in Nephrops 
grounds.  
 
Biodiversity of Vulnerable Species [by-catch]  
 
UNEP, RAC/SPA (2003)  has focused on the biodiversity changes  of endangered or 
threatened marine species of the Barcelona protocol concerning SPA (Specially 
Protected areas) and Biological Diversity. Besides Tte list of endangered or threatened 
species Annex II of the protocol concerning specially protected areas and biological 
diversity in the Mediterranean includes (see ANNEX IX here), UNEP, RAC/SPA 
(1997) has issued a list of marine resources whose exploitation is regulated (Table 3). 
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Table 3. List of marine species whose exploitation is regulated (UNEP/RAC/SPA, 
1997) 

 

Porifera/Sponges 

Hippospongia communis 
Spongia agaricina 
Spongia officinalis 
Spongia zimocca 
Cnidaria/corals 

Antipathes sp. plur. 
Corallium rubrum 
Echinodermata 

Paracentrotus lividus 
Crustacea 

Homarus gammarus 
Maja squinado 
Palinurus elephas 
Scyllarides latus 
Scyllarus pigmaeus 
Scyllarus arctus 
Fish 

Alosa alosa 
Alosa fallax 
Anguilla anguilla 
Epinephelus marginatus 
Isurus oxyrinchus 
Lamna nasus 
Lampetra fluviatilis 
Petromyzon marinus 
Prionace glauca 
Raja alba 
Sciaena umbra 
Squatina squatina 
Thunnus thynnus 
Umbrina cirrosa 
Xiphias gladius 
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Besides the above, from an extensive list of marine species cited as emblematic in the 
Mediterranean  (BIOMARE, 2002), that is their biodiversity is effected by known 
stressors, those for which fishing has been recognized among the causes of loss and 
degradation of their biodiversity are listed in table 4.  

Table 4. Species cited as “key-species” for the Mediterranean Sea (adapted from 
BIOMARE, 2001) 

  Species Type (rare, endemic, 

keystone, threatened, 

biogenic building, 

emblematic) 

Known stressors 

sponges Spongia spp. commercial, endemic, 
threatened 

Fishing, climate change 

corals Corallium rubrum commercial, endemic Fishing, climate change 

corals Paramuricea clavata keystone, endemic Climate change, fishing, 
diving, shipping, anchoring 

 molluscs Lithophaga lithophaga threatened loss of habitat, fishing 

fish Sciaena umbra threatened Spearfishing 

fish Epinephelus 
marginatus 

endemic, emblematic Spearfishing 

turtles Caretta caretta  emblematic, threatened Fishing, shipping, loss of 
habitat 

mammals Monachus monachus emblematic, threatened Fishing, shipping, loss of 
habitat 

cetacea Tursiops truncatus emblematic, threatened Fishing, shipping 

 

 

Trawling and Marine mammals 

 
The incidental catch of dolphin and porpoise species in fishing gear is widespread and 
it is suggested by many authors that it threatens the integrity of dolphin and porpoise 
populations throughout European waters. Despite this, and reflecting the lack of 
systematic monitoring, there are relatively few records of bycatch events. The 
Mammalia species at risk in the Mediterranean are thought to include, the common 
dolphin (Delphinus delphis), the Atlantic white-sided dolphin (Lagenorhynchus 
acutus), the bottlenose dolphin (Tursiops truncatus) and the monk seal (Monachus 
monacus). An account of the Cetacea encountered in the Mediterranean along is 
presented in BOX 2. 
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(UNEP, RAC/SPA, 1998) recognize trawling as the fourth most dangerous fishing 
technique in capturing Cetacean species in the Mediterranean, the other three being 
longlines, gillnets and driftnets.  In coastal zones heavy mortality has been noted with the 
use of demersal trawls where as many as 5 different species have been captured 
(Beaubrun, 1994). Unfortunately, very few information are reported on the activities and 
impact of the beam trawl fisheries. During interviews in NW Spain 50% of trawlers stated 
that gear damage by cetaceans was a problem for them (Pierce & Santos-Vazquez, 2000). 
Fishermen in Sardinia complain that the presence of dolphins following their boats during 
fishing operations is related to decreases in the catch of certain species (Consiglio et al. 
1992). Monk seals are sometimes trapped in beam trawls (Cebrian 1998). With respect to 
the pelagic trawl fisheries for bass, although it is often cited as being the fishery 
responsible for many dead dolphins, there is no direct evidence on which to blame 
specifically these fisheries.  
Source: Consiglio et al. 1992; Beubrun, 1994; Cebrian 1998; UNEP, RAC/SPA 1998; 
Pierce & Santos-Vazquez 2000. 

 
 
Striped dolphin (Stenella coeruleoalba). Photo: D. Papadopoulos 
 
Nearly all types of fishing gear have the potential to incur cetacean by-catch. 
Incidental catches of marine mammals by bottom trawling are rarely reported.  
Stripped dolphins may be sometimes caught when they are foraging their food around 
and in trawl nets (Duguy et al. 1983). The fact that the dolphins must be aware of the 

fishing gear and yet still get caught is evidenced by the stomach contents I;e. of 
stomachs of dolphins by-caught in trawls often contained  the species that the fishery 
was targeting (De Haan et al. 1997). 
 
BOX 2.. Trawling and Cetacea 

 
Recent observations on commercial catches of French pelagic trawlers operating in 
Gulf of Lions show only 2,3 % of by-catch. However, though pelagic trawling is, in 
general, targeting small pelagic species, the small size of the mesh in the codend, can 
make that by-catch of undersized gadidae may sometimes be important when the 
pelagic trawl is towed not far from the bottom. If pelagic trawling may incidentally 
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catch some individuals of protected elasmobranchs and commercial pelagic sharks 
(Alopias vulpinus and Prionace glauca), these captures are in general limited. The total 
landings of elasmobranchs represent only 0.45 % of the 28141 MT total catches form 
Mediterranean Sea which are auctioned in France and the annual landings of Alopias 
vulpinus made by French trawlers in Gulf of Lions hardly reach about 10-13 MT. For 
this species the maximum catch arises between May and August during the bulk of the 
activity of pelagic trawling (UNEP, RAC/SPA, 2003). 
 
According to a recent review (EC, 2000) "…Due to the noise that trawls make when 
in operation there can be little doubt that cetaceans must be aware of the net in the 
water.  Furthermore, the speed at which the gear is towed should allow the cetaceans 
ample time to avoid the net. ….. Thus the capture of cetaceans in trawls is thought to 
be a far more active process than capture in gillnets. ….The number of cetaceans 
caught in trawls is thought, by many authors, to be a function of the fishing strategy 
(e.g. tow speed, haul back speed and net opening size) rather than simply a function of 
total fishing effort…. In an observer study of foreign vessels fishing in the US 
Economic Exclusion Zone (EEZ), a Dutch boat targeting squid caught more dolphins 
in mid-water trawls than did German boats, despite the former spending fewer days at 
sea. This difference was thought to be related to the different gear configuration and 
haulback speed used by the two fleets (Waring et al. 1990)." 
 

No papers reported porpoises being caught in trawls. 
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BOX 3.  MAMMALS IN THE MEDITERRANEAN.  
 
The species listed below appear in the Annex II to the Protocol Concerning Specially 
Protected Areas and Biological Diversity in the Mediterranean (after UNEP, RAC/SPA, 
1998). 
 

 
 

Monk seal (Monachus monachus) 
 
According to an EEA biodiversity report the Mediterranean monk seal population, 
consisting of only a few scattered groups of individuals (see photo), is suffering a 
rapid decline. Despite the early recognition as endangered by IUCN (the World 
Conservation Union), population numbers have continued to decline (dropping to 
about 300-400 individuals (UNEP RAC/SPA, 1999) from about 1 000 in the 1970s). 

� Minke whale (Balaenoptera acutorostrata). There have been some cases of accidental capture in 
driftnets.  

� Sei whale (Balaenoptera borealis)  No viabe populations 
� Fin whale (Balaenoptera physalus).The population estimate in the western Mediterranean in 

summer is centred above 3,500 individuals; no estimate exists for the central and eastern 
basins. Records exist of accidental captures in pelagic driftnets, although the impact of 
fisheries on this species appears to be moderate. 

� Common dolphin (Delphinus delphis) There is no population estimate of common dolphins in the 
Mediterranean. The causes of this species' sharp decline in the region are unknown. 
Common dolphins are accidentally caught in fishing gear. 

� Northern right whale (Eubalaena glacialis) No viabe populations 
� Long-finned pilot whale (Globicephala melas) Pilot whales are known to occur in pelagic driftnet 

bycatch, even in mass captures. 
� Risso's dolphin (Grampus griseus) There is no population estimate for this species in the 

Mediterranean, although one unpublished study suggests that around 2-3000 individuals 
may be found in the northwestern portion of the basin. There have been some instances of 
accidental capture in fishing gear. 

� Dwarf sperm whale (Kogia simus) No viabe populations 
� Humpback whale (Megaptera novaeangliae) No viabe populations 
� Blainville's beaked whale (Mesoplodon densirostris) No viabe populations 
� Killer whale (Orcinus orca) No viabe populations 

� Harbour porpoise (Phocoena phocoena) QESTIONABLE. The species is thought to have been 
widely distributed in the region up to the XIX Cent., namely off Southern France and the 
Balearic Islands, although this supposition is apparently uncorroborated by specimen 
material conserved in any scientific collection. 

� Sperm whale (Physeter macrocephalus) Considered common in the Mediterranean, sperm 
whales are currently infrequent . Although there are no data supporting the hypothesis of a 
population decline in the Mediterranean, a precautionary approach is recommended. 
Mortality by accidental entanglement in driftnets is important in sperm whales. 

� False killer whale (Pseudorca crassidens) No viabe populations 
� Striped dolphin (Stenella coeruleoalba) Recent striped dolphin population estimate for the western 

Mediterranean (Tyrrhenian excluded) was 117,880. There are no estimates for other 
portions of the basin. High mortality rates are reported for this species from accidental takes 
in driftnets. 

� Rough-toothed dolphin (Steno bredanensis) No viabe populations. Reports exist of accidental 
captures of this species in the Mediterranean. 

� Bottlenose dolphin (Trusiops truncatus) common-Bottlenose dolphins are known to become 
accidentally caught in fishing gear, and frequent conflicts with coastal fishing activities may 
result in significant mortality levels. 

� Cuvier's beaked whale (Ziphius cavirostris ) Cuvier's beaked whales are known to occur in the 
driftnet bycatch. 
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Reported causes of the population’s decline  are: victims of an epidemic virus (Côte 
des Phoques in the Western Sahara) deliberated killing by fishermen (eastern 
Mediterranean); illegal practice of explosives  (Turkey) and entanglement in bottom 
set nets as well as in abandoned nets (ghost fishing effect). Further threats, are habitat 
destruction or alteration, development of tourism, industrial activity and human 
population growth (UNEP RAC/SPA, 1999) 
 
 

 
 
monk seal (Monachus monachus). Source: P. Dendrinos (www.mom.gr) 
 
UNEP RAC/RPA, 2003 concluded, whereas some specific measures such as the 
enforcement of current regulations banning dynamite fishing and other highly 
damaging fishing practices known to affect monk seals should clearly be undertaken, 
the overall problem of monk seal conservation in the Mediterranean is clearly related 
to the sustainable management of entire marine ecosystems, in which monk seals are 
apex predators. Marine reserves, no-fishing zones and the involvement of artisanal 
fishermen--including educational programmes—are fundamental tools in ecosystem-
based fisheries management. 
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BOX 4. Monk seal guardians - a Turkish example 
 

 

 

*However according to an announcement of 26/11/1999 of Members of SAD-AFAG 
(Underwater Research Society – Mediterranean Monk Seal Research Group) and 
Fisheries Biologists of the Middle East Technical University, trawlers asked Ministry 
to Lift Ban on trawling and industrial fishing on No Fish Zone in Turkish Waters 
which was established for the protection of Endangered Monk Seals, Sea Turtles and 
Fish Stocks at Risk. 

 

Trawling and Elasmobranchs (sharks, rays) 

 
Sharks and rays occupy a high level in the trophic web that is they are long lived 
species very sensitive to fishing pressure. Hence many elasmobranches are listed 
among the endangered species (CBD, Bonn Convention, UNEP, RAC/SPA, 1997) –
Annex IV)  and  the exploitation of some of them is regulated in the Mediterranean–
SEE Table XX. Their role in fisheries has had little attention in the past, although 
several works (Stevens, 2000 and references therein) consider the role of these species 
as indicators of fishing pressure. In the Mediterranean, 86 elasmobranch species of 
potential interest to fisheries are identified with different distribution areas [62 species 
in Greek waters, 62 in Catalan Sea, 74 in Italian waters] (Bertrand et al., 2000).  
 
In trawling fisheries elasmobranches are never targeted but large individuals of some 
species (sharks and rays) often constitute a large part of the by-catch and thus 
complement the daily income of smaller trawlers. Commercial fisheries have 
increasingly exploited elasmobrachs in the Mediterranean over the last decades The 
mean annual total production of elasmobranches in the Mediterranean reported by 
FAO-GFCM increased from 4700 tons (1972-82 period) to 8600 tons (1984-96 
period). Yet, few assessments and standardized data exist on elasmobranchs in the 
Mediterranean (Aldebert 1997; Serena and Abella 1999; Bertrand et al., 2000; Baino 
et al, 2001; Relini et al. ; 1999; 2000). 
 
 
 

Since 1995 local fishermen from Aydincik have been working to protect the monk seal and 
at the same time improve their livelihood. The first step was to increase fish stocks and 
protect the seal's habitat. Fishermen and scientists together created two no-fishing zones 
around monk seal breeding caves and two more have been proposed. Research shows 
that fish stocks are already increasing in and around the no-fishing zones. The second 
step was to keep trawlers out of the artisanal fishing area. The fish cooperative has a 
patrol boat that prepares reports for the marine police who can then take action. It also 
encourages people in the area to report any illegal fishing activities. The boat patrols have 
reduced the number of trawlers fishing close to shore*. The third step of the program - the 
fish cooperative's new shop - has just opened its doors. It is jointly owned by the local 
fishermen, offering them a more stable income, as well as more lobbying power for 
reforms such as banning undesirable fishing practices. Conservationists are also happy: 
beyond the economic upturn in the coastal villages, the chances of survival of the 
endangered Mediterranean monk seal are starting to look better.  

SOURCE: CIESM News, 12 November 2003 
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From collected information it is clear that the general increase in trawl fishing effort 
and impact on the habitats of elasmobranchs have led to the decline of some species of 
the continental shelf and of the slope. According to Relini et al. (1999), a large 
quantity of younger specimen of sharks or rays is discarded. especially in some 
specialised fisheries such as Norway lobster and red shrimp fisheries.  According to 
historical data from both bottom trawl surveys and commercial landing statistics in the 
Gulf of Lions, Aldebert (1997) a general reduction in number of chondrichtyans of 
about 50 % has been estimated the last 30 years which was related with the 
development of trawl fishery. 
 
A review of the elasmobranchs from trawl surveys of the MEDITS  project (1994-
1998) from Gibraltar to Crete revealed 44 species (Bertrand et al., 2000). Another 
review (Baino et al, 2001) lists 45 species [18 sharks, 2 angelsharks, 4 stingrays, 3 
skates, 14 rays, 3 electric rays and 1 rabbitfish] –see Annex V.  
 
A recent analysis of an endangered skate (Raja naevus) in the north west Atlantic 
showed the importance of long term series data with as a wide special scale as 
possible. This type of data is missing in the Mediterranean to be able to draw safe 
conclusions. However, the impact of trawling on elasmobranches has been clearly 
shown in all relevant works (Aldebert 1997; Serena and Abella 1999; Bertrand et al., 
2000; Baino et al, 2001; Relini et al. ; 1999; 2000). Carbonell et al (2003) stresses the 
contribution of sharks to the by-catch in the western Mediterranean fishery (Balearic 
islands): .Only 25% by number and 60% by weight of the total spotted dogfish 
(Scyliorhinus canicula) catch was landed.For the total blackmouth catshark (Galeus 
melastomus) catch, the corresponding percentages were 10% by number and 35% by 
weight.  
 
Analysis of the MEDITS data series, indicated that species of high vulnerability such 
as Raja oxyrinchus, have a limited distribution in the western basin, confined in 
Sardinia and Corsica islands where trawling activity is lowest. Raja clavata, although 
less vulnerable than R. oxyrinchus (earlier stage o first maturity) has been severely 
affected by trawling in the gulf of Lions (Bertrand et al, 2000). Baino et al (2001) 
noted that up to 64% of the total elasmobranch biomass is located in the Aegean Sea 
where trawling deeper than 400m is practically absent.  Among rare  species 
Rhinoptera marginata  is mentioned whereas the most abundant species were 
Scyliorhinus canicula, Raja clavata, Galeus melastomus and Squalus  acanthias. Of the 
large sized species Mustelus and Squallus showed signs of depletion. They concluded 
that the analyses of the MEDITS data clearly showed signs of sufferance for most of 
sharks and rays and the risk of local extinction for some once common species 
(Squatina spp.) 
 
UNEP, RAC/SPA reports: The most affected species are for the small sharks the 
smooth-hounds Mustelus mustelus and M. asterias, the smallspotted catshark 
(Scyliorhinus stellaris) and the longnose spur dog (Squalus blainvillei).  
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Concerning species which are identified as threatened, data are scarce and too recent 
to get an opinion of the real impact of bottom trawling. Of the aforementioned species 
only 2 namely  Raja alba, Squatina squatina belong to the endangered species whose 
exploitation is regulated. To these we must add  the white shark (Carcharodon 
carcharias) caught in Sicilian trawler operating in summer in the Strait of Sicily 
(Fergusson, 1998).  
 

Trawling and Turtles  

 
There are three turtle species in the Mediterranean: the leatherback (Dermochelys 
coriacea), the green (Chelonia mydas) and the loggerhead turtle (Caretta caretta). 
Large populations of sea turtles have been noticed in coasts of Spain and Israel 
(Camiñas, 1995), Gulf of Gabes in Tunisia (Bradai 1995) and Turkish waters (UNEP, 
RAC/SPA, 2003). The loggerhead is most affected by fishing activities (surface long 
lines: Camiñas  & Valeiras, 2001). Sea turtles are threatened by beach development, 
light pollution, ocean dumping, incidental take in trawl and longline fisheries, disease 
(especially fibropapillomas), and many other variables (Todd, xxx). Because sea 
turtles are long-lived species, trends are difficult to monitor. 
 
Few formal observations of incidental catch of turtle by bottom trawls have been 
reported so far very likely because most of the incidental catches occur in winter when 
trawlers are fishing illegally in coastal areas, within the three miles limit, closed to 
nesting ground Though there is no technical description, the incidental catch probably 
occur in most of cases during the towing operation, when turtles are foraging on the 
bottom, during its wintering phase. When towing time do not exceed 2 to 3 hours risks 
in mortality are generally low. (UNEP, RAC/SPA, 2003).  
 
Among the measures taken in the frame of a Mediterranean Action Plan for the 
Conservation of Mediterranean marine turtles (see BOX 4) the following refer to 
restrictions in trawling activities:  
1. Establishment of bottom trawling restrictions in northern Croatian waters 

throughout the winter in areas where the sea is less than 50 m deep. 
2. Enforcement of regulations for the reduction of by-catch and fishery- related 

mortality caused by bottom trawl and by small coastal fisheries in Egypt. 
3. Creation and enforcement of specific regulations for the reduction of by-catch and 

fishery-related mortality in bottom trawl and small coastal fisheries in the benthic 
feeding grounds of the Bay of Iskenderun, Turkey. 

 
Nada (2002) reports on the success of sustainable conservation of the sea turtles of 
Egypt through partnership and participatory approaches with the fishermen:  “There is 
a growing interest amongst fishermen living in the area to establish their own 
conservation groups that will help in solving their local problems. Many fishermen 
have begun to understand what can be done to resolve the problems, and what tools 
can be used”.  
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BOX 5. Objectives of this UNEP/MAP for Marine turtles 
 

 

One of the most important management measures to protect sea turtles, especially of 
the juvenile and subadult size class, in many seas around the world, is the use of turtle 
excluding device (TED)s to minimize drowning in commercial fisheries. Mature 
females should also be protected because of their importance to future reproduction. 
Researchers need to identify migratory routes, feeding and developmental habitat, and 
ways to minimize adverse impacts during all life-history stages. 
 
Trawling and Seabird populations – A side effect of rejecting discards:  

 
Trawling does not cause direct mortality to the seabirds but there is some impact on 
seabirds’ populations resulting from the discarding. The important fleet of otter 
trawlers which operates in the vicinity in NW Mediterranean sea rejects every day, 
mainly in coastal waters, a large quantity of by -catch which makes additional food for 
the seabird around. This food supply benefits mainly seagulls, terns and shearwaters 
(Box 5). Fishing activities and particularly trawling has been shown to affect diet, 
activity patterns and reproductive parameters of Audouin’s gulls at the Ebro delta 
(Gonzales-Solis, 2003). 
 

BOX 6. Seabirds strongly depend on discard by trawlers (after UNEP, RAC/SPA, 
2003) 

 
Biodiversity of Bottom Living Animals [Benthos] 

 
Studies of trawling effects on benthic communities have often been hampered by the 
lack of control (unfished). areas. In order to quantify the effects of trawling on 
benthos two approaches are usually employed. A  B vs A (before/After,) experimental 
design which provides information about the short term effects (immediate to a few 
months) and a C vs I (Control/Impact) one which provides information on the long 
term effects. A list of the relevant studies carried out in the Mediterranean is presented 
in table 5. Yet, the strategy applied to achieve the goal in these studies is 
heterogenous. Macrobenthos (animals living on the seabed >1mm) is examined in 
most of them, while megabenthos (animals>2mm which are caught in the trawl houl) 
is less examined and meiobenthos (animals<0,5mm) even less. The investigations 

a. Protection, conservation and, where possible, enhancing of the populations of marine 
turtles in the Mediterranean. Special priority should be accorded to Chelonia mydas, 
wherever appropriate. 

b. Appropriate protection, conservation and management of the marine turtle habitats 
including nesting, feeding, and wintering areas and migration routes. 

c. Improvement of the scientific knowledge by research and monitoring. 

Several studies carried out in Catalan Sea indicated that seabirds which are originally 
predators mainly on shoaling clupeids have become strongly dependent on discarding by 
trawlers. A consequence, among other is that a closed season for trawling activities may 
negatively affect the breeding performance of a certain seabird population being dependent 
on discarded fish for food. At the opposite, the increase in food availability with more trawlers 
fishing and, therefore, discarding potential food has undoubtedly contributed to the large 
development of some seabird scavenger populations at the expense of the other populations 
breeding in the areas. 
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were carried out in a variety of biotopes ranging from mud, sand, maerl (coralligenous 
sea beds). Furthermore, most investigations regard the disturbance of small 
experimental areas so that it is a difficult task to extrapolate the results to the scale of 
commercial fishery. Nevertheless, results are summarized and presented here 
a)according to the pressure (gear employed) and b)depending on the nature of the 
seabed (type of substratum)  
 
Table 5. Mediterranean studies pertaining to trawling impact on benthos: 

MA=macrobenthos, ME=megabenthos, MI=meiobenthos  
 
gear B vs A 

Short/ medium 

term 

C vs I 

Long term 

Area Source/project 

Otter trawl MA, ME - Off Catalan  
W. Mediterranean 

 
Project 95/052 

Otter trawl  MA, ME, 
ALGAE 

Spain, Malta BIOMAERL 

Otter trawl + MA, MI Thermaikos G. 
(Aegean) 
Lions G.  

INTERPOL 
(www.ncmr.gr/interpol) 

Otter trawl MA MA Tuscani  
(N. Tyrrhenian) 

 
Project 97/020 

“rapido” MA MI  Adriatic Giovanardi et al. 2000 
 

Otter trawl MA, ME  MA, ME Evvoikos G. 
(Aegean) 

TRIBE Project 95/014 

Otter trawl MA, ME  Pagassitikos G.  
Iraklio Bay 
S. Aegean 

 
TR/MED 93/012 

Otter trawl +MA  Iraklion Bay 
S. Aegean 

COST-IMPACT 

 
Effects of rapido trawl 

 
Rapido trawling causes pronounced disturbance in the macrobenthic community with 
great differences in the total number of species and individuals and in diversity 
indices. Immediately after the haul, all considered parameters showed lower values in 
the treated plot than in the control one.  After one week the number of taxa and total 
number of individuals increased in the treated plot and then fell again. This was 
mainly due to an increase in the number of scavengers and opportunistic species 
profiting from the greater availability of food along the disturbed sediment track. 
Analysis of community structure highlighted the different behavior between 
macrofauna (directly impacted by the gear) and meiofauna (indirectly damaged and 
showing delayed effects), as also revealed by data from the fishing 
ground.(Giovanardi et al, 2000) . Differences related to the type of substratum 
(attributed to different depth penetration of the teeth in the bottom).were also 
observed.  Thus, the direct disturbance on macrobenthos epifauna was found to be  
certainly greater in muddy areas than in sandy bottoms although short-lived fauna 
associated with the former recovers quite rapidly (within two weeks) (Pranovi et al. 
1998). 
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Effects of Otter trawl 

 
Results of studies carried out off Northern Spain on the impact of bottom trawling on 
benthic communities, revealed difference between fished and unfished areas, that were 
more evident in mobile species, such as crustaceans and fishes (PROJECT Nº 95/052). 
Investigation of short term changes (direct effects) following experimental trawling 
showed that the changes that did occur were subtle and became apparent only after 
several days after the trawling event (Sanchez et al., 2000). More particular, 
multivariate analyses revealed that the communities in both fished and unfished areas 
changed in a similar manner through time and that there was no apparent effect of 
fishing until 150h after fihing. (Sanchez et al., 2000). 
 
De Biasi  (2000). investigated the impact of repeated experimental trawl disturbance 
induced by an otter bottom trawler, off the Italian coast  characterised by different 
substrata. According to the first results infauna (animals living in the substratum) 
seemed a less suitable indicator than epifauna (animals living on the substratum) in 
detecting trawl-induced changes. Even the studied area which was presumably 
unfished resulted affected by illegal commercial fishing.  
 
Significant impact was also evidenced in trawled areas of the eastern Mediterranean  
Smith & Papadopoulou, (1999) conclude: Otter trawling in Greek waters was found to 
have an obvious impact on the seabed, depending on the local conditions, with lesser 
impact in coarser sediments. Impacts were not always visible at community level, but 
could be found at the individual species level or functional group (sedimentary macro 
and megafauna (see table 6). The closed trawling season which is in practice to 
protect spawning fish stocks, can be seen to allow the environment a “breathing 

space” but does not allow enough time for full recovery of the benthos.  
 
Table 6. Dominant megafaunal species in the Dia island (S. Aegean) trawling lane 

before and after trawling season and control area (after Smith et al., 2000) 
 

 species Before the 
trawling 
season 

After the 
trawling 
season 

Control after 
trawling 
season 

Leptometra phalangium 9 - 511 

Ophiura texturata 8 42 40 

ec
hi

no
de

rm
s 

Stichopus regalis - - 37 

Parapenaeus longirostris 296 - 59 

Alpheus glaber 1 32 9 

cr
us

ta
ce

an
 

Solenocera membranacea 225 95 1 

Apporhais serresianus 31 123 8 

Scaphander lignarius 1 6 13 

m
ol

lu
sc

s 

Abra longicallus - 7 8 
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An extensive survey of the benthic fauna was carried out at two neighbouring gulfs of the 
Aegean Sea (Evvoikos and Petalioi), one closed to trawlers and the other. normally trawled. 
Study of the  shallower (60-70 m) coarser sediments in Petalioi G. (trawled area) 
revealed an increase in the number of polychaetes and opportunistic macrofaunal 
groups, often a sign of environmental disturbance, which is presumably the result of 
trawling activities.(Simboura et al. 1998) 
Biodiversity changes of the macrofauna, at the trawled vs the untrawled area are 
summarized in table 7. 
 

Table 7: Summarised effects of experimental otter trawling on sandy and muddy 
substrata (after Zenetos et al, 2000) 

 
 SANDY SUBSTRATUM 

TRAWLED 

MUDDY SUBSTRATUM 

UNTRAWLED 

mean species number 20% reduction 12% reduction 
overall abundance 10% reduction 10% reduction 
epifauna diversity decrease no trend 
infauna diversity decrease no trend 
community diversity (H) statistically significant 

decrease 
non-significant reduction 

recovery rate no signs at the 
community level after 6 
months 

signs of recovery within 
6 months 

 
Regarding the megafaunal communities caught in the trawling hauls, they showed a typical 
response to fishing pressure. In the trawled area the megafauna species composition and 
dominance can be interpreted as the result of two major trends: Elimination of  the target 
species (commercial crustaceans: Parapenaeus longirostris, Squilla mantis) or the species 
vulnerable to sediment re-suspension (Acanthocardia echinata) and enhancement of the 
tolerant scavengers (asteroids and pagurids). The latter can not only survive the disturbance of 
the benthic environment caused by the trawling procedures but can also benefit from a source 
of food which would not be available otherwise to them in the oligotrophic grounds of the 
Hellenic Seas.(PROJECT Nº 95/014).  
 
Zenetos (1997) concludes: Results showed that the macrobenthic communities at both fished 
and unfished sites did not manage to recover six months after the experiment. Resilience of 
the fauna and recovery rates could be detected only at the species level. Some of the most 
abundant and prevalent species occurring in both areas exhibited the same response (positive 
or negative), others the opposite. Independent of their first reaction to fishing pressure, most 
of them regained their expected levels of density within 3-4 months.  
 
Organisms differ in resilience to trawling impacts. Negative effects are greatest where 
benthic communities are structured by fragile habitat-building organisms, such as 
seaweeds or sessile fauna as is the coralligenous seabeds called “maerl” in the 
Mediterranean.  
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BOX 7. Impact of otter trawl on coralligenous seabeds (maerl) in the W. 
Mediterranean 
 

 
 

Impacts on Seabed Processes  

 

The impact of trawling on seabed processes was stressed in the ICES, 1998 workshop. 
Very few studies have addressed the issue [ e.g. INTERPOL, COST-IMPACT] and 
some of them are still underway or have yet to be fully reported.  
 

The effect of trawling on sedimentary processes will strongly depend on the type of 
sediment impacted and the gear used. Smith et al. (2003) reporting on the effects of 
otter trawls, utilising sediment profile imagery, noted that in coarse sediments, 
trawling impacts are more in flattening and sweeping across the sediment. In softer 
sediments, however, a trawl will have greater penetration capabilities with more 
consequence for sedimentary processes.  
 
Worth noticing are the findings of INTERPOL (see Box 7)  with the aim of assessing 
the impact of natural and trawling events (triggered by different types of trawls in the 
Mediterranean) on resuspension dispersion and fate of pollutants.  The results 
indicated that the bottom trawls (conventional otter trawl and MEDITS trawl) 
provoked a significant resuspension, as opposed to the pelagic trawls that had no 
impact on the sediment. Durieu de Matron et al. (2004) report: “The sediment clouds 
at several hundreds meters astern of the bottom trawls are 3-6 m high and 70-200 m 
wide and were provoked by the otter doors and the net. Resuspension fluxes of 
sediment along the path of the trawls range from 0.1 kg.m-2 s-1 for coarser sediment t o 
0.3 kg.m-2 s-1 for the finest. The monitoring of the settling plumes indicates a rapid 
decay of the sediment load during the first hour after its generation”. Within the same 
project Pusceddu et al (2004) state that hydrolysable fractions of both protein and 
carbohydrate pools increased, indicating that bottom trawling may increase the quality 
and availability of organic carbon to consumers.  

 
Well preserved Mediterranean maerl grounds are sites with a high diversity and also 
support a high macrobenthic secondary production which may be important for species of 

commercial interest. High trawling pressure on maerl areas may affect assemblages 
negatively by breaking up rhodoliths, diminishing their cover and hence affecting the 
associated biota. and indirectly by enhancing siltation and turbidity. (Bordehore et al, 
2003). 
Bordehore et al (2003) report that algal species cover differed markedly between localities 
with different trawling pressure the (Tabarca: low pressure,  Benidorm: high pressure) 
Corallinales had a higher cover at Tabarca and non-Corallinales had a higher cover at 
Benidorm (heavily trawled area). Moreover, differences were observed in rhodolith size (as 
maximum diameter) (Tabarca 16.18 mm; Benidorm 7.64 mm). They assumed that the high 
mud content in Benidorm may limit rhodoliths beyond a certain size, because the larger 
rhodoliths would tend to sink in the sediment, so thinner and smaller plants would be 
selected for. 
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BOX 8. Changes in the sea bed biochemistry after bottom trawling 
 
 PO

M 
TOC phytopigments nutrients source 

Thermaikos 
 

↑ ↑ Non sign 
changes 

↑ near bottom INTERPOL 

Iraklio Bay 
 

na ↑ ↑ NS changes TR/MED 93/012 

 
 
Habitats 

 
As with the seabed processes, damage to habitats by trawling, depends on the gear 
used and habitat type e.g. mud, sand, coralligenous. 
The SCMEE group (GFCM, 1999) felt that there is a lack of information on this topic, 
and the need of redefining the essential habitats as the habitats most sensitive to 
specific species/populations needs. It was agreed that the use of tools such as GIS 
coupled to diverse sources of information should be encouraged. Activities dealing 
with fish habitat mapping are being conducted in the framework of the project 
MedSudMed (Tunisia, Malta, Libya and Italy). 
 
Sidescan sonar observations in the western Mediterranean indicated that the otter trawl 
doors caused the main physical disturbance to the seabed (Sanchez et al., 2000). 
Alteration of the morphology of the seabed from otter trawls was clearly detected in 
muddy sediments where trawl tracks are still evident after 6 months (De Biasi, 2000). 
Tuck et al (1998) found that otter trawl marks remained visible for over 18 months on 
the muddy seabed of a sheltered sea loch in Scotland. Smith et al. (2003) utilising 
sediment profile imagery, noted that in softer sediments, a trawl will have greater 
penetration capabilities than in coarse sediments where trawling impacts are more in 
flattening and sweeping across the sediment.  
 
Standard otter-trawling also harms rocky bottoms, thanks to special rolling devices that 
prevent the gear from being damaged. This happens off northwestern Spain in rocky 
fishing grounds rich in sparid fish, is spite of being legally banned.  A study on the 
impact of scallop fishing that is carried out using towed commercial dredges on 
sediments deposited by unattached coralline algae (habitat of international 
conservation importance) distributed in European coastal waters (to -30 m depth 
around the UK and to -120 m in the Mediterranean) revealed that although coralline 
cover remained high in control plots on the unfished site, experimental fishing led to ~ 
70% reduction in live corallines on test plots with no signs of recovery over the 
subsequent 5 years (Hall-Spencer, 2000). 
 
Significant concern has been raised recently on the damage of deep sea habitats and 
species. The octocorallian species Isidella elongata has been found to be severely 
affected by trawling for deep sea shrimps (Sarda, 1997). UNEP, RAC/SPA, 2003 
report: The potential negative effects of deep water fisheries on the seabed have not 
been fully assessed yet. As in lower depth, the physical contacts with deep reef 
structures is likely to damage the epifaunal community. Deep bottoms are generally 
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muddy with some patches of corals on the edge of the slopes of the canyons. Sidescan 
sonar pictures of otter door furrows show the evidence of a severe physical impact. In 
general, the benthic communities in deep waters are often extremely vulnerable to 
physical perturbations. It is therefore suspected, although there is no information on 
the effects of deep sea trawling on muddy bottoms in the Mediterranean or anywhere 
in the world, that the recovery after impacts of trawling might take long time in deep 
water. 
 
Because beam trawls are used in shallow waters, they are often blamed to cause 
important disturbance on nurseries (rocks and seaweed meadows) and to catch young 
fishes and coastal flatfishes in important quantities (Serena and Abella 1999).  
 
The physical effect of rapido on the seabed is very similar to the impact of some 
toothed dredge models used in England or in France: It essentially affects the 
superficial layer of sediments. On sandy bottoms for scallops (Hall-Spencer et al. 
1999; Pranovi et al. 2000) the gear produces parallel and flat tracks which remain 
clearly visible after a week. It is reported (Giovanardi et al. 1998) that certain models 
of rapido used in muddy area for sole dig deeper into the sediment, making furrows of 
5-7 cm of depth and, even, after multiple passages, up to 10-13 cm deep.   
 
Their impact of beam trawls on Posidonia oceanica meadows, a biologically 
productive ecosystem that provide habitats and food resources for a diversified fauna, 
has been documented. International concern about the conservation of this particular 
habitat led to the banning of trawling on seagrasses in EC waters (Regulation No 
1626/94), and the listing and designation of Posidonia beds in Annex 1 of the EC 
Habitats Directive as special conservation areas. The destruction of seagrass by 
trawling will indirectly affect fish recruitment. Indeed, studies comparing the 
situations of fished and protected, un-fished, Posidonia beds in France and Italy have 
shown that the mean trophic level of fish assemblages is lower in fished areas than in 
marine reserves (Buia et al. 1999; Harmelin-Vivien 2000). 
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BOX 9. Trawling and Posidonia beds 

 
 
Changes in the Food Web  

 
Overfishing dramatically impacts all levels of biological organization of marine life: 
populations, communities and ecosystems. Among the various effects of overfishing, 
those related to the trophic structure and thus the energy flow within marine 
ecosystems have received particular attention in recent years Capture fisheries tend to 
target the more valuable larger fish that are at higher trophic levels such as piscivores 
(fish which feed on other fish). However, as overfishing reduces the populations of 
these fish, the landings of fish lower down the food web such as zooplanktivores (fish 
which feed on microscopic animals known as zooplankton) make up a larger 
proportion of the overall catch. This is generally indicative of a negative impact on the 
whole ecosystem caused by fishing and has been called ‘fishing down marine food 

webs’. This phenomenon was first demonstrated by Pauly et al (1998) and is evident 
in many fishing areas globally. A CIESM Workshop held in Kerkyra  addressed the 
issue in the Mediterranean basin (CIESM, 2000). 
 

A key issue is the frequent destruction of Posidonia meadows as a result of illegal beam trawling 
activities in addition to otter trawling. A recent study on the impact of bottom trawling on seagrass 
Posidonia oceanica meadows in the western Mediterranean showed a destruction of 10% in 
seagrass covered on degraded meadows and of only 3,5% on dense meadows In addition, the 
degradation of Posidonia beds is amplified by the increase of water turbidity due to the passage of 
trawl doors.  
Length and weight of the groundrope and weight and contact surface of the otterboards, considered 
in relation to the towing speed, are the most physical parameters of the friction forces of trawl on 
seabed. These elements are those which could be worked on to reduce the potential damage to 
seagrass beds; for instance, the use of plastic bobbins on the groundrope may mitigate the impact of 
heavy components towed on the meadows. 
 

 

 Photo: M. 
Salomidi 

 
 
Source: ESGEMAR, 1995; Martin et al., 1997; Ardizzone, et al, 2000; UNEP, RAC/SPA, 2003 
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According to FAO fisheries statistics and gut content data, the mean trophic level (TL) 
of  Mediterranean  catches declined by about 1 trophic level during the last 50 years 
(Pauly et a., 1998). It seems that fundamental changes in the structure of these marine 
ecosystems has occurred and it is likely that this is due to fishing. The hypothesis that 
top-down removal of predators is affecting production at lower levels is however only 
one explanation for declining mean trophic levels as Caddy and Garibaldi (2000) have 
pointed out.  Different algorithms to measure the effects on the food web have been 
proposed by various workers [trophic index: Pauly  & Christensen, 1997;  average 
Pelagic/Demersal landing ratio:  De Leiva Moreno et.al. (2000); 
piscivore/zooplanktivore index :   Caddy & Garibaldi  (2000) 
 
Of the indices widey employed to measure the effects of fishing on the food web, two 
have been estimated in this study based on FAO fisheries statistics and their trends are 
presented below. 

 

Pelagic/Demersal landing ratio (De Leiva Moreno et. al., 2000);  

 

One simpler indicator that can be derived from commercial statistics as a measure of 
the multispecies status of the fish community, is the ratio of pelagic/demersal 
landings. The logic behind this indicator is that demersal resources tend to be longer-
lived than small pelagic fish, and more susceptible to both environmental impacts 
(such as hypoxia as a result of nutrient runoff) and overfishing, and hence a decline in 
this ratio will tend to measure the degree of stress the ichthyofauna as a whole is 
exposed to.   
 
Changes in dominance associated with heavy fishing have been observed in the 
Yellow Sea fish community between the 1950 and 1980 when dominance shifted from 
demersal fish to small pelagics which were their prey (Jin  & Tang, 1996). 
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Figure  5  shows how this ratio varies with time >5 in 1980-81 and <2,5 in 1991-92. 
(Data source: FISHSTAT plus 1970-2001) 
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Piscivore/zooplanktivore index :   (Caddy & Garibaldi , 2000) 

Most importantly, declines due to overfishing have more seriously affected the 
piscivores than their prey such as the zooplanktivores, and this can be usefully 
expressed as a ratio indicator. Among the indicators calculated for a group of some 20 
well-represented species, classified trophically, using information from FISHBASE, a 
useful indicator was found to be the piscivore/zooplanktivore (P/Z)  ratio. The 
piscivore/zooplanktivore ratio shown in figure 6  shows pronounced oscillations, but 
an eventual decline is evident since 1992.  
 
The two hypotheses mentioned so far, namely top-down removal of predators by 
fishing, and bottom-up enhancement of small pelagics by nutrient increases, are 
however only two possible explanations for declining mean trophic levels, as Caddy 
and Garibaldi (2000) have pointed out. Changes to food web structure may also be a 
result of economic considerations, such as technological improvements to fishing 
gears, notably purse seines and mid-water trawls, which have led to increased levels 
of zooplanktivore (small pelagic) landings. In addition, shifts in the composition of 
communities can also result from environmental changes (Jennings and Kaiser, 1998). 
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Figure 6. Trends in ratio of piscivores/zooplanktivores over the 1970-2001 period in 
the Mediterranean. Data source: FISHSTAT. 
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4.2 Initiatives to measure all above described changes by using indicators  

 
One existing tool for reconciling environmental commitments with the CFP is the 
Cardiff Integration Process and specifically the fisheries/environment integration 
strategy. Although the Cardiff Process is in several ways unsatisfactory, it does 
require the Fisheries Council – still the main barrier to CFP reform – to return to 
environmental issues from time to time. Perhaps more significantly, the Cardiff 
Process has generated work on indicators to monitor progress and the Commission is 
now committed to introducing an experimental monitoring system based on indicators 
in 2003. A report on the CFP’s environmental performance – the first ever such report 
- is also promised for 2005. 
 
Despite the growing interest in developing ecosystem indicators at global (FAO, 2002) and 
Pan-Eropean level, reviewed by EEA (2002), few steps have bee taken towards the 
development of impact indicators. Below is a subset of he core set of indicators proposed by 
EEA. Besides those pertaining to the status of stocks, indicators showing the impact on 
habitats and ecosystems have not yet bee clearly developed despite the many relative 
workshops. An idea of how they can be materialized is presented in Box 10. 
 
BOX 10: Proposed Fisheries Impact indicators at European scale (EEA, 2002) 
 
FISH1 Status of marine fish stocks  

FISH1a • Percentage of stocks outside safe biological limits 

FISH1d • Metrics of fish community structure  

FISH2 Discards 

FISH4 Fisheries impact on habitats and ecosystems 

FISH4a • Physical damage to habitats 

FISH4b • Fisheries effects on benthos 

FISH4c • Fisheries effects on ecosystem structure 

FISH5 Accidental by-catch: birds, mammals, and turtles 

 

 
Most of the above are still in the descriptive phase and cannot be quantified but 
through case studies which are sporadic at European level, even less in the 
Mediterranean region. However, indicators based on collection of data in the fisheries 
sector via national programmes such as Percentage of stocks outside safe biological 
limits as well as on national catch statistics such as the P/Z ratio] will be possible to 
assess via the Commission Regulation (EC) No 1639/2001, of 25 July 2001  

 
Moving from theory to practice Setting the objectives and details on how to achieve 
them i.e. methodologies leading to assessments and means to trace the trends is the 
next step. To this end not only the scientific community should work to provide 
protocols and deliver results and assessment but the stakeholders should also 
collaborate towards a common goal, the umbrella always being “sustainable 
environment”. An example of relevant fora to marine fisheries activities, besides the 
Fisheries Organizations/Ministries/ Directives, is shown in Box 11. 
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BOX  11:  Objective: Conservation of threatened or endangered species/habitats in 
the Mediterranean 

 
  

Indicator category Indicator needed Comments: relevant bodies, proposed tools 

Accidental by-catch: 

birds, mammals, and 

turtles  
 
 

 

- Dolphins  
- Turtles  
- Monkseals 
 
 

ACCOBAMS 
Bonn Convention linkages 
 
Compare current catch, size, distribution to 
historical data.. 

Changes in biodiversity of 

threatened species 

Species listed in 
Barcelona protocol e.g. 

-  
- elasmobranchs  
-  
- Sponges, corals 
- Sea-urchins 

Posidonia 

CBD Barcelona Convention 
Habitats Directive, UNEP, RAC/SPA 
 
Monitor populations  
 
Compare in situ size, distribution to 
historical data 
Monitor area of seaweed beds 
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4.3 Summary of Management Measures up-to-date  

 
The management procedure usually employed in the Mediterranean fisheries is based 
on rules theoretically devoted to limiting the fishing effort. A large number of fishing 
grounds have uncontrolled access, although there are administrative control 
mechanisms or those of the fishermen's own methods. One of the consequences of the 
competition for the resources at a world level, but which has also made itself felt in 
the Mediterranean area, has been the over-capitalisation of the fishing. 
 
In general, EU fisheries management in the Mediterranean employs relatively few 
measures compared to North Atlantic fisheries, and if anything, has tended to focus on 
socio-economic, geographic and market controls rather than catch control and 
environmental considerations. Since the early 1990's, the Community has taken a 
number of initiatives to try to improve fisheries management in the Mediterranean 
including harmonization of technical measures and increase in the selectivity of 
fishing gears. However, the measures to-date proved to be inadequate.  Although 
fishing in the Mediterranean has not undergone any dramatic event, some overfishing 
symptoms are evident for the most important commercial demersal species. 
 
The reformed CFP, takes into account the specific characteristics of the region, and 
considers that the following actions should be undertaken:  
• Member States should co-ordinated initiatives to establish wider fisheries 

protection zones;  
• Community-level management is necessary for highly migratory fish stocks and 

other shared stocks, such as certain small pelagic and demersal stocks;  
• A revision of current technical conservation measures in the Mediterranean Sea, 

such as mesh sizes and minimum landing sizes, with a view to ensure coherence with 
Community-level management;  
• Management schemes for shared stocks are required to be based on effort 

limitation;  
• Co-operation between fishermen's associations in the Mediterranean region should 

be encouraged;  
• For all other issues within 12-mile zones, national management should apply;  
• Community initiatives should be aimed at strengthening international co-operation 

for fisheries management in the region, in particular through regional fisheries 
organizations 
 
With respect to non-targer species , there are several conventions, directives and 
action plans for protection of biological resources in the Mediterranean Sea (Zenetos 
et al, 2002) 
• The Bern Convention is being implemented in all the European countries, and the 

EU birds and HABITATS directives are implemented in the EU countries. 
• Action plan for the conservation of cetaceans in the Mediterranean Sea  
• A special Agreement for the Conservation of Small Cetaceans of the Black Sea, 

Mediterranean Sea and Contiguous Atlantic area (ACCOBAMS) was made in 
1996 under the Bonn Convention. 
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• Action plan for the management of the Mediterranean monk seal (Monachus 
monachus)  

• Action plan for the conservation of Mediterranean marine turtles . 
• Action plan for the conservation of marine vegetation in the Mediterranean Sea 
 
Legislation to protect the red coral (Corallium rubrum) and date mussel (Lithophaga 
lithophaga) has been reinforced mainly in Italy, and other countries are slowly 
following this example. 
 
Driven from the results of a review commissioned by the Commission (EC, 2000) 
which concluded that mid-water trawls pose a considerable threat to certain small 
cetacean species in European waters, the European Commission adopted a draft 
Regulation (EC, 2003) to curb the accidental capture of cetaceans such as dolphins 
and harbour porpoises in fishing gear as this is threatening the conservation of these 
species..However, the Commission has not proposed to ban pelagic pair trawling for 
bass which are responsible for the death of hundreds of dolphins because according to 
the scientists, although the pelagic trawl fisheries for bass is often cited as being the 
fishery responsible for the dead dolphins beached on the English and French coasts, 
there is no direct evidence on which to blame specifically these fisheries. and thus a 
ban on pelagic trawling for bass would be an arbitrary measure, unlikely to achieve 
the desired goal, since fisheries other than the one for bass are also catching dolphins. 
There is certainly an urgent need for comprehensive monitoring on the numerous 
trawl fisheries taking place in this region and elsewhere. This is why the Commission 
has proposed the placing of on-board observers on a sample of vessels using pelagic 
trawls, among other gears.  
 

Nature protection 

 
An agreement has been signed by France, Italy and the Principality of Monaco for the 
creation of an international sanctuary for Mediterranean cetaceans in the sea close to 
these countries to protect cetaceans against direct catch and intentional disturbance. 
The cetacean species found in the sanctuary are: the fin whale (Balaenoptera 
physalus), the striped dolphin (Stenella coeruleoalba), the sperm whale (Physeter 
catodon), the bottlenose dolphin (Tursiops truncatus), the short-beaked dolphin 
(Delphinus delphis), Risso’s dolphin (Grampus griseus), the pilot whale (Globicephala 
melas) and Cuvier’s beaked whale (Ziphius cavirostris). 
 

According to the preliminary implementation assessment of the Biodiversity Action 
Plan for Fisheries  (EC, 2003), the following actions have been achieved/implemented  
or are in the progress of implementation by October 2003. 

Action I. Overall reduction in fishing pressure to promote conservation and 
sustainable use of commercially important fish stocks:  To be achieved via the new 
CFP which allows for long-term management plans with the appropriate effort 
regulation mechanisms for stocks outside safe biological limits. 

Action II. Technical measures with the objective of improving the conservation and 
sustainable use of commercially exploited fish stocks 
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• Shark finning regulation adopted by Council in June 2003. It is expected to 
prevent catches of sharks with the sole purpose of trading the fins. 

• Revamping of the technical measures Regulation. A new regulation is under 
discussion clarifying the now intricate set of rules associated to Regulation 850/98 
and its subsequent amendments.  Minimum landing sizes will be adapted to legal 
mesh size in use. 

• The incoming Mediterranean Regulation includes new technical measures for the 
Mediterranean concerning fishing gear, protection zones and minimal sizes 

Action III- Technical measures with the objective to reduce impact on non-target 
species and habitat 
• Draft Regulation to protect cetaceans from by-catch adopted by the Commission in 

July 2003. Now under discussion at Council and Parliament 
• The proposed Mediterranean regulation will also contain measures to protect 

sensitive habitats like Posidonia beds and coral aggregations 

Action IV- Research priorities to secure traditional support for the CFP  

 
Action VII – Monitoring of other organisms and habitats. 
Status of implementation 
Several assessments of habitats and non-target organisms such as birds and marine 
mammals have been produced. However, this is not yet done in a permanent way. 
Data collection depends very much from national initiatives, since these are not (yet) 
covered by Regulation 1543/2000. 
Difficulties encountered in implementation 
Lack of a consistent framework, both to set the legal obligation, the priorities and 
standardisation and the financial means. 
Next steps 
Amendment of regulation 1543/2000 to include environmental data. This will require 
a study on the feasibility and possible modalities of this inclusion that has been 
recently concluded. 
 
Given the nature of Mediterranean fishing which ranges from fisheries on the high sea 
to fisheries restricted to certain sub-zones and the tradition of managing fishing effort 
at sub-regional level, the Commission proposes that management plans be set up both 
at EU and national levels. These plans will introduce greater responsibility and control 
into the system as well as allowing for the flexibility required to take into account 
these various elements.  
EU plans may include measures to limit fishing effort, specific technical measures, 
extension of the use of the vessel monitoring system (VMS) to vessels between 10 to 
15 metres and/or restrictions to certain zones. Suggestions for the setting up of such 
plans could be made to the Commission by Member States or a Regional Advisory 
Council for the Mediterranean.  
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For their part, Member States will adopt management plans, after transmitting them to 
the Commission, for certain fisheries in their territorial waters by 31 December 2004. 
Where such plans are likely to affect the vessels of other Member States, they will 
only be adopted after consultation with the Commission, the Member State(s) 
concerned and the Regional Advisory Council.  
 
On trying  to engage stakeholders in the development of EU fisheries management 
measures, the  Commission’s proposed the establishment of  Regional Advisory 
Councils (RACs) as appropriate  that can deliver an ecosystem-based approach to 
fisheries management. COM(2003)607). 
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4.4 Proposing changes for the current Management System  

 

4.4.1.  Technical measures 

 
Following agreement at the Johannesburg World Summit on Sustainable 
Development, the EU is now committed to meeting the target of ensuring recovery of 
fish stocks by 2015, as far as possible. Moreover, the process of integrating wider 
environmental objectives within the EU fisheries policy will continue, building on the 
foundations provided by the new CFP framework and regulations. Further efforts are 
needed to develop and operationalise the practical application of the new policy, such 
as the precautionary principle and the ecosystem approach, in order to develop 
detailed rules that can be implemented on the fishing grounds and on aquaculture 
farms. 
 
Lleonard, (1999) in trying to match theory and practice of the precautionary approach 
with the Mediterranean fisheries concluded: 
• Promote international assessments starting with the main stocks and the shared 

ones. Later, even the national stocks, could be assessed by international bodies. 
• Any change to be introduced in the fishing policy should be clearly addressed to 

remove fishing mortality, improve selectivity or protect (or recover) ecosystems. 
 
A number of recommendations were put forward by the GFCM Subcommittee of 
Marine Ecosystems and Environment (GFCM, 2003). These included 
• use of separator grids for escape of small fish in trawl gears in the Mediterranean. 
• size and biomass of discards to be taken into account in the evaluations since 

fishing mortality, among other parameters, may be strongly affected by discards. 
 
The Commisssion’s Scientific, Technical and Economic Committee on Fisheries 
(STECF) have spelled out the type of regulatory measures that would be required in 
the short term.(EC, 28.7.03). These can be summarised as: 
• Reduction in fishing effort in certain fisheries 
• Prohibition or limitation in the size of certain gears 
• Monitoring by observers on board 
 
Observer studies to monitor marine mammal by-catch evolved in parallel to those 
designed to monitor fish catches and are generally considered the most cost-effective 
and reliable approach. 
 
Though there is compelling evidence that immature fishing is widespread, being 
sometimes a structural problem rather than one just requiring technical improvements, 
there are solutions to this problem. These involve mainly two elements: reducing 
fishing capacity and increasing selectivity. (Tudela et al, 2002) 
 
Reduction of fishing capacity and increase of gear selectivity appears to be a recurrent 
theme. However establishment of MPA’s in offshore areas in addition to coastal ones 
appears to be a promising measure for the conservation of fish stocks and their 
habitats (wider ecosystem approach). WWF believes that the European Common 
Fisheries Policy should include all these elements.  
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Stergiou et al (1997) have suggested that technical measures should be either replaced 
or complemented by MPAs which represent the extreme case of the precautionary 
approach. . MPAs protect marine biodiversity, decrease the trend for heavy 
evolutionary fishing  selection for earlier maturity and reproduction  and smaller adult 
fish size, and hedge against uncertainties errors in estimation and biases, thus 
maintaining the trophic structure of the marine ecosystem (Stergiou et al (1997). 
 
4.4.2.  Involving the stakeholders  
 
Active involvement stakeholders in developing management plans on a long term 
basis is required and is anticipated in various ways/levels by the new CFP, BAP-
Fisheries.  
 

Level A.  Education of fishermen/ Code of practice.  According to Henwood and 
Stuntz (1987) trawling haul not exceeding 60 minutes gives a turtle mortality rate in 
the gear close to 0%, but this rises to 50% if fishing time increases to 200 minutes. 
Therefore, with some elementary handling precaution, reducing towing time, avoiding 
nesting grounds are certainly simple and efficient measures to reduce mortality rate. 
 
Level B. Increase Public awareness. Public awareness of the need for an ecosystem 
approach to fisheries has helped in some countries in for example, decreasing the 
demand for undersized fish. More active promotion of public and consumer awareness 
of the safety measures applied in protecting the fish they consume seems inevitable. 
The Turkish example cited in Box 3 of the monk seal guardians is one of a lot.  
 
Level C. Eestablishment of RACs. RACs are being established within the framework 
of the Common Fisheries Policy (CFP), as fora to engage stakeholders in the 
development of EU fisheries management measures. RACs may also become involved 
in consultations regarding national fisheries management measures, affecting the 12 
nm zone.  (IEEP, 2004) states: There are a number of areas where linkages and 
coordination should be sought, including in relation to inshore fisheries management 
(ie within territorial waters), coastal zone management initiatives, and Natura 2000 
sites. Of particular importance is linkages with the preparation of the Commission’s 
Biodiversity Strategy and the marine Thematic Strategy which is due to be finalised in 
2005, and which is examining wider ecosystem issues. For example, the Thematic 
Strategy could ensure that adequate consideration is given to biogeographical regions 
in fisheries management discussions. 
More attention should be given to allowing for sub-units, with clearer provisions 
included in the proposal to show how sub-units can be formed and supported. Sub-
units may be particularly appropriate for the Mediterranean region, due to the limited 
extent of EU jurisdiction in the region, while the big picture for the Mediterranean 
fisheries will inevitably remain with GFCM.  
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4. 5. Proposing of further research  

 
A recurring theme in many reports concerning Mediterranean fisheries is the need for 
better information and data on populations, different production techniques, fishing 
activities, landings and discards, mortality rates, impacts on non-target species and 
habitats etc. Consequently knowledge of the current situation of the Mediterranean 
fisheries is far below what it ought to be. 
 
A project on “Documentation of the scientific literature pertaining to environmental 
issues arising from the implementation of the common fisheries policy” concluded:  
Major gaps in the literature exist for all regions, but most significantly in the Baltic 
and Mediterranean regions. In particular, an ecosystem-based approach to fisheries 
management is considered to be a high priority, but limited research has been carried 
out in this field. There is also considerable lack of clarity on the affects of marine 

reserves and habitat conservation and even of definitions, both biological and 

legal, as to what these are physically and what their objectives might be. There 
are numerous institutes researching each of the main issues throughout the EU, 
however, there is limited integration of this research and the resulting knowledge base. 
There is a need for greater collaboration between institutes, particularly in the 
Mediterranean region. One conclusion of a workshop was that there is a need for the 
European Commission to support the establishment of an institutional network to 
facilitate collaboration and co-ordinate regional research. [PROJECT Nº 96/089] 
 
A decade later, Lleonart (1997) describing the fisheries assessment methodology 
applied in the Mediterranean, concluded that the most fisheries research projects 

have a local contingency. The only exception is the MEDITS programme (Bertrand 
et al., 1997), funded from EU, France, Greece, Italy and Spain and extended along the 
north coasts of the Mediterranean Sea since 1994.  In spite of the fact that the situation 
is improving, due more to the investigation centres than to any administration, there is 
still a great lack of up-to-date information. 
 
Attention has mainly been devoted to commercial species, in terms of abundance, 
distribution, life cycles, population dynamics, etc. Little attention has been paid to 
what is called by-catch and to damage to retained and non-retained fauna. 
Today, the scientific community is aware that fishing is the most widespread activity 
of exploitation of the sea environment and that it is considered the most ubiquitous 
agent among those responsible for variations in the marine biodiversity. In particular, 
although trawl fishing may be one of the main agents responsible for this 
phenomenon, scientific evidence is still rather scanty, at least in our seas, and the 
share of its responsibility is far from clear. (Giovanardi, 2000 from ICRAM 
workshop, 1999) 
 
GFCM (1999) stressed the need of redefining the essential habitats as the habitats 
most sensitive to specific species/populations needs. As a matter of urgency, there is 
need to identify habitats that have long recovery times and that are exposed (or might in 
the future be exposed) to towed bottom-fishing gear – the most likely candidates are 
those that contain a high proportion of structural fauna (Kaiser et al., 2001). According to 
various workers and NATURA 2000,  BIOMARE, 2002, UNEP RAC/SPA, 1997, who 
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define sensitive species and habitats to fisheries impact in Mediterranean waters, 
examples of such habitats include: 
• aSea grass meadows (Posidonia) 
• aOpen shallow areas (sea urchin) 
• aEnclosed shallow areas (Pinna  
• aReefs of mussels (Lithophaga)  
• aDeeper areas of the seabed with aggregations of sea fans 
• aCoralligenous beds/cliffs (maerl, red coral, sponges) 
 
With regard  to impacts on the biodiversity of vulnerable species, UNEP, RAC/SPA 
(2003) pinpoints to  the facts that a)the only serious by-catch reduction efforts 
explored so far are excluder devices, placed over the mouth of the trawls and b)that t 
is commonly observed that by-catch rates in trawls are far higher at night than they are 
during the day. Much trawling occurs mainly at night and the fishermen use often 
lights as lures which are thought to attract cetaceans (De Haan et al. 1997). As with 
gillnets, it may be worthwhile investigating the costs (e.g. in reduced fish catches) of 
trawling during the daytime rather than at night. In conclusion however, we can only 
concur with De Haan et al (1997) that more work is required to establish the 

mechanism of by-catch in trawls before effective BRDs can be designed and 

tested. 

 

The role of elasmobranch species as indicators of fishing pressure has been 
investigated in the west Med, taking into account the differences the fishing zones 
they occur. Discards of target species in some fisheries are scarce. But 
elasmobranches constitute a part of the discards in many trawl fisheries and therefore 
their role as indicators of the impact of a fishery on threatened species and the 
ecosystem needs to be investigated and tested against fishing pressure within different 
geographic and bathymetric zones. 
 
The European Commission has made a significant contribution to addressing this 
problem in Mediterranean waters, by funding a number of studies related to the 
trawling impacts on discards, reviewed here and listed in Appendix II. Nevertheless, 
substantial uncertainties remain regarding the  fate of discards and actual 
biodiversity loss of macrofauna and megafauna at a bigger special and temporal 

scale. Uncertainties as to the impact of trawling in deep ecosystems other than stock 
declines. Uncertainties with regard to long term  impact of certain  gear  
(comparison with data series of protected areas). However, we unequivocally 
recommend that action not be delayed pending the results of further research. 
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55..  CCOONNCCLLUUSSIIOONNSS    
 
5.1 Summary of Impacts 

 
1) According to the FAO analyses from a base period of 1994–1998 up to 2030 the 
production forecasts for Europe-28 revealed a likely stagnation of capture fisheries 
production which parallels a similar forecast by OECD for all OECD countries, where 
capture fisheries are expected to decrease by 10% from 1995 to 2020 if 

appropriate policies do not improve stock management (OECD 2001). 
 
2) Among fishing gears, trawl has been recognized as the most  problematic one in the 
western Mediterranean. In addition to exploitation of demersal sources beyond Safe 
Biological limits, trawl fisheries that target to demersal fish, are characterised by high 
discard rates of unwanted fish, and of juvenile or undersized commercial species.  
 
3) Trawling is widespread in the Mediterranean with both pelagic (or mid-water 
trawls) and demersal (bottom trawls) trawls being used. A third type operating in the 
shallow areas is beam trawls including the “rapido”, a widespread fishing gear in the 
Northern Adriatic.  Pelagic trawls fish the same species of small pelagics as the 
seiners whilst the demersal trawls target the same demersal species as the small-scale 
sector.  
 
4) The prices paid for Mediterranean demersal fish, crustaceans, and molluscs are 
among the highest in the world for these species and this is a driving force towards 
exploitation of these resources.  In addition, early technological advancement in the 
fishing gear has increased fishing capacities and thereafter fishing effort especially in 
the northern Mediterranean countries. Up to-date, on the basis of the best available 
information most of the demersal stocks are either fully exploited, or 

overexploited.  
 
5) The use of small and illegal mesh sizes in codend is certainly a common practice 
for many artisanal fisheries. Demersal populations are consequently overfished, 
shallow areas (within the 3-mile coastal limit or on bottoms less than 50 m deep, 
depending on the country) are illegally trawled and small, illegal mesh sizes are 

used.  
 
6) Study of the fish community diversity on the continental shelf and slope has shown 
that overfishing has affected the population structures and densities of the demersal 
fish communities, at least at depths up to 200 m, where most of the fishing activity is 
focused. Fish community appeared to be able, during the period of trawling prohibition, to 
replace the losses arising by the operation of the trawlers in the various areas, where trawling 
was formerly exerted. 
 
7) The age structure of many species  such as hake and mullet is clearly modified by 
fishing. In general, demersal stocks are dominated by juveniles which is 

indicative of high fishing pressure. 
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8) Discards rates ranged with depth, gear used (mesh size), targeted species (complex 
of species). Various studies at depths 50-500m are reporting to discards ranging from 
14 to 42% for different depths and fishing field in the NW Mediterranean; about 44% 
o in the NE Mediterranean, and 15-20% in the SE Mediterranean.  In the deep water 
trawling for red shrimps, it has been estimated that  discarded catch constitutes 20-
50% of the total catch. 
 
9) Mediterranean trawl fisheries, especially the deepwater crustacean fisheries, are 
also characterised by significant discards of non-marketable species of fish and 
invertebrates. Unfortunately the estimations of species diversity discarded 
(biodiversity loss)  are mostly based on fish, crustacean and decapods where as many 

as hundreds of other marine biota ( benthic megafauna) discarded is overlooked. 

 

10) Incidental catches of marine mammals by bottom trawling are rarely 
reported.  Stripped dolphins may be sometimes caught when they are foraging their 
food around and in trawl nets. The fact that the dolphins must be aware of the fishing 
gear and yet still get caught is evidenced by the stomach contents I;e. of stomachs of 
dolphins by-caught in trawls often contained  the species that the fishery was 
targeting. Monk seals are sometimes trapped in beam trawls. Although pelagic 
trawling is often cited as being the fishery responsible for many dead dolphins, there 
is no direct evidence on which to blame pelagic trawling for it. 
 
11) Pelagic trawling may incidentally catch some individuals of protected 
elasmobranchs and commercial pelagic sharks (Alopias vulpinus and Prionace 
glauca), though these captures are in general limited. Concerning species which are 
identified as threatened, data are scarce and too recent to get an opinion of the 

real impact of bottom trawling.   
 
12) From collected information it is clear that the general increase in trawl fishing 
effort and impact on the habitats of elasmobranchs have led to the decline of some 
species of the continental shelf and of the slope. Analyses of the MEDITS data have 
clearly showed signs of sufferance for most of sharks and rays and the risk of 

local extinction for some once common species (Squatina spp.) 

 

13) Few formal observations of incidental catch of turtle by bottom trawls have been 
reported so far very likely because most of the incidental catches occur in winter when 
trawlers are fishing illegally in coastal areas, within the three miles limit, closed to 
nesting ground. Among the measures taken in the frame of a Mediterranean Action 
Plan for the Conservation of Mediterranean marine turtles restrictions in trawling 
activities: in Croatia, Turkey, Egypt is included.  
 

14) The important fleet of otter trawlers which operates in the vicinity in NW 
Mediterranean Sea rejects every day, mainly in coastal waters, a large quantity of by -
catch which makes additional food for the seabird around. Seabirds strongly depend 
on discard by trawlers.  
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15) Otter trawls and beam trawls have a major impact on the benthic ecosystems 
as opposed to pelagic trawlers. Rapido trawling causes pronounced disturbance in the 
macrobenthic community with great differences in the total number of species and 
individuals and in diversity indices.  Significant biodiversity changes [reduction in 
number of species, abundance and community diversity of both epifauna and infauna]  
were evidenced in the structure of zoobenthos [bottom living animals] following 
experimental trawling.  
The closed trawling season which is in practice to protect spawning fish stocks, 

can be seen to allow the environment a “breathing space” but does not allow 

enough time for full recovery of the benthos. 

 

16) Negative effects are greatest where benthic communities are structured by fragile 
habitat-building organisms, such as seaweeds (Posidonia oceanica) or sessile fauna as 
is the coralligenous seabeds called “maerl” in the Mediterranean.  
 
17) Significant concern has been raised recently on the damage of deep sea 

habitats and species. The octocorallian species Isidella elongata has been found to be 
severely affected by trawling for deep sea shrimps. 
 
18) Among the various effects of overfishing, changes to food web structure have 
received particular attention in recent years.  Capture fisheries tend to target the more 
valuable larger fish that are at higher trophic levels such as piscivores (fish which feed 
on other fish). However, as overfishing reduces the populations of these fish, the 
landings of fish lower down the food web such as zooplanktivores (fish which feed on 
microscopic animals known as zooplankton) make up a larger proportion of the 
overall catch. This is generally indicative of a negative impact on the whole ecosystem 
caused by fishing and has been called ‘fishing down marine food webs’. According to 
FAO fisheries statistics and gut content data, the mean trophic level (TL) of  
Mediterranean  catches declined by about 1 trophic level during the last 50 years. 
 
19) Economic considerations, such as technological improvements to fishing gears, 
notably purse seines and mid-water trawls, have led to increased levels of 
zooplanktivore (small pelagic) landings. The piscivore/zooplanktivore ratio 

calculated on the basis of FAO fisheries statistics, for the Mediterranean Sea, 

indicates pronounced oscillations, but an eventual decline is evident since 1992. 
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5.2 Policy Options 

 
1. Follow the appeal of WWF, UCN and CBD in the Framework of Convention 
on Biological Diversity to, request the UN General Assembly to adopt a resolution 
calling for immediate protection of seamounts, cold-water corals, and other 
biodiversity hotspots from high seas bottom trawling until effective international 
management measures for bottom trawl fisheries in these areas are adopted. 
 
2. Facilitate the creation of a global representative network of high seas marine 
protected areas consistent with international law and based on scientific information, 
and to ensure its effective management and enforcement.  
 

3. Restrictions in trawling activities: 
- Establishment of bottom trawling restrictions in areas where the sea is less than 

50 m deep. 
- Enforcement of regulations for the reduction of by-catch and fishery- related 

mortality caused by bottom trawl and by small coastal fisheries. 
- Creation and enforcement of specific regulations for the reduction of by-catch 

and fishery-related mortality in bottom trawl and small coastal fisheries in the 
benthic feeding grounds in selected areas. 

 
4. Redefine the essential habitats as the habitats most sensitive to specific 
species/populations needs. The use of tools such as GIS and activities dealing with 
fish habitat mapping coupled to diverse sources of information should be encouraged.  
 
5. To follow the agreement at the Johannesburg World Summit on Sustainable 
Development, where the EU is committed to meet the target of ensuring recovery of 
fish stocks by 2015, as far as possible.  
Furthermore, to integrate wider environmental objectives within the fisheries policy, 
building on the concepts provided by the new CFP framework and regulations and to 
develop and operationalise the practical application of the new policy, such as the 
precautionary principle and the ecosystem approach, by detailed rules that are 
applicable on the fishing grounds and on aquaculture farms. 
To promote suitable legislation as that reinforced in Italy to protect the red coral and 
date mussel. 
 
6. To deepen in the precautionary approach by: 
- Promoting fishing stocks international or local assessments 
- Introducing further developments in the fishing policy, aiming to remove 

fishing mortality, to improve selectivity and to protect or recover 
ecosystems. 

 
7. To follow the technical recommendations of GFCM Subcommittee of Marine 
Ecosystems and Environment, i.e.: 
- The use of separator grids for escape of small fish in trawl gears in the 

Mediterranean. 
- To take into account size and biomass of discards in the fishing tools 

evaluations in order to reduce fishing mortality. 
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8. To follow the European Commission’s Scientific, Technical and Economic 
Committee on Fisheries (STECF) proposals for short term regulatory measures as: 
- Reduction in fishing activities in certain fisheries  
- Prohibition or size of limitation for certain gears  
- Monitoring by on board observers  
 

9. To confront immature fishing, although being a structural problem as a 
technical one, by supporting the development of fishing tools with increased 
selectivity and by reducing fishing capacity. 
 
10. To complement technical measures by the establishment of Marine Protection 
Areas (MPAs), which represent the extreme case of the precautionary approach. 
MPAs protect the habitat and the marine biodiversity maintaining in this way the 
trophic structure of the marine ecosystem. 
Marine reserves, no-fishing zones and the involvement of artisanal fishermen--
including educational programmes—are fundamental tools in ecosystem-based 
fisheries management. 
 
11. To promote in active involvement stakeholders in every aspect of CFP if 
possible by:  
Education of fishermen in Codes of best practices including handling precautions, 
reducing towing time, avoiding nesting grounds and other simple and efficient 
measures to reduce species mortality. “There is a growing interest amongst fishermen 
living in an area to establish their own conservation groups that will help in solving 
their local problems. Many fishermen have begun to understand what can be done to 
resolve the problems, and what tools can be used”.  
Increasing Public awareness for an ecosystem approach to fisheries or for a consumer 
awareness, decreasing the demand for undersized fish.  
Establishing of RACs within the framework of the Common Fisheries Policy (CFP), 
as fora to engage stakeholders in the development of EU or national fisheries 
management measures.  
Strengthening the rate of NGO’s especially those concerned with the protection of 
endangered sea species in monitoring and controlling illegal fishing. Economic 
support and provision of technical means are among these tools suitable for such a 
rate.  
 
12. Further research is proposed to be supported: 

 
To redefine the essential habitats to specific species/populations needs, among them 
those having long recovery times and exposed to towed bottom-fishing gear. Most likely 
candidates are those that contain a high proportion of structural fauna as, sea grass 
meadows (Posidonia), open shallow areas (sea urchin), enclosed shallow areas (Pinna), 
reefs of mussels (Lithophaga), deeper areas of the seabed with aggregations of sea fans, 
coralligenous beds/cliffs (maerl, red coral, sponges). 
To assess impacts on the biodiversity of vulnerable species, in the domain of by-catch 
reduction efforts by technical means as excluder devices, etc. and in clearing of the 
mechanism of by-catch in trawls. 
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To assess in the role of elasmobranch species as indicators of the impact of a fishery 
on threatened species and the ecosystem against fishing pressure within different 
geographic and bathymetric zones. 
To follow the fate of discards and actual biodiversity loss of macrofauna and 
megafauna at a bigger special and temporal scale.  
To investigate the impact of trawling in deep ecosystems.  
To monitor the long term impact of certain gear in coastal ecosystems (comparison in 
fished vs protected areas).  
To clear the fate (ban or not) of pelagic pair trawling for bass, which are accused to be 
responsible for the death of hundreds of dolphins.  
 
13. To be further deepened and more consistently applied the management 
measures up to date as: 
 
13.1 The reformed CFP, considering the following actions to be undertaken: 
- Co-ordination among member States for initiatives to establish wider fisheries 

protection zones;  
- Community-level management for highly migratory fish stocks and other shared 

stocks, such as certain small pelagic and demersal stocks;  
- Technical conservation measures as mesh sizes and minimum landing sizes,  

Community-level management;  
- Management schemes for shared stocks to be based on effort limitation;  
- Encouraging of co-operation among fishermen's associations in the 

Mediterranean region;  
- Strengthening international co-operation with regional fisheries organizations; 
- Following the conventions, directives and action plans for protection of 

biological resources in the Mediterranean Sea, in order to protect non-target 
species; 

- An action plan for the conservation of cetaceans in the Mediterranean Sea  
- A special Agreement for the Conservation of Small Cetaceans [ACCOBAMS] 

(under the Bonn Convention); 
- An action plan for the management of the Mediterranean monk seal and marine 

vegetation. 
 
13.2 The agreement signed by France, Italy and the Principality of Monaco for the 
creation of an international sanctuary for Mediterranean cetaceans in the sea close to 
these countries. 
 

13.3 The actions of the preliminary implementation assessment of the Biodiversity 
Action Plan for Fisheries  (EC, 2003), having been achieved/implemented  or are in 
the progress of implementation as: 
 
- Overall reduction in fishing pressure to promote conservation and sustainable 

use of commercially important fish stocks, achieved via the new CFP allowing 
for long-term management plans and appropriate effort regulation mechanisms. 

- Technical measures for improving the conservation and sustainable use of 
commercially exploited fish stocks, among them: 
- Shark finning regulation adopted by Council in June 2003.  
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- Revamping of the technical measures Regulation 850/98 and its subsequent 
amendments (Minimum landing sizes adapted to legal mesh size in use). 

- The incoming Mediterranean Regulation includes new technical measures for 
the Mediterranean concerning fishing gear, protection zones and minimal 
sizes. 

- Technical measures to reduce impact on non-target species and habitat as, the 
draft Regulation to protect cetaceans from by-catch (July 2003) and sensitive 
habitats like Posidonia beds and coral aggregations and the proposed Regulation 
to protect Mediterranean.  

- Monitoring of other sea organisms and habitats, by permanent assessments of 
habitats and non-target organisms such as birds and marine mammals in co-
ordination with national initiatives, since these are not (yet) covered by 
Regulation 1543/2000. 
The monitoring has to set the legal obligation, the priorities and standardisation 
and the financial means. 

 
13.4 To promote the amendment of Regulation 1543/2000 to include environmental 
data. This will require a study on the feasibility and possible modalities of this 
inclusion that has been recently concluded. 
 
13.5 To promote the recent Commission proposal that management plans be set up 
both at EU and national levels and may include measures to limit fishing effort, 
specific technical measures, the vessel monitoring system (VMS) and/or restrictions to 
certain zones.  
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AANNNNEEXX  II    --    LLeeggaall  TTeexxttss  
 
- EC (27/3/2001). Communication from the Commission to the council and the 

European Parliament. Biodiversity Action Plan for Fisheries. 36 pp. 

- EC (19/9/2002). Communication from the commission to the council and the 
European parliament. A strategy for the sustainable development of European 
aquaculture, COM 2002. 511 final, Brussels, (http://europa.eu.int/eur-
lex/en/com/cnc/2002/com2002_0511en01.pdf) 

- EC (2002). Commission Action Plan to reduce Discards ff Fish 
(Com(2002)656), 

- EC (17/01./.03). Reforming the Common Fisheries Policy 
(http://europa.eu.int/comm/fisheries/reform/index_en.htm) 

- EC (3/10/2003). Status of Implementation of the Biodiversity Strategy and Action 
Plans . Preliminary implementation assessment of BAP Fisheries  for working 
group meeting on 3 October. 

- Green Paper, 2001: The Future of the Common Fisheries Policy” on the EU Online 
website: http://europa.eu.int/comm/fisheries/doc_et_publ/green/volume1_en.pdf 
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AANNNNEEXX  IIII    --    EEUU  FFuunnddeedd  pprroojjeeccttss  
 
1. Project no 92/009. Evaluation and analysis of the interaction of fishing gears in 

the demersal fisheries of Western Mediterranean.. (Sánchez, P., Alvarez, P., 
Ranieri, S. and P. Sartor), Final report, 1995 -CEC-DG XIV 333 pp. 

2. Project no MED92/012- ESGEMAR  Assessment of the effect of trawling on 
Posidonia oceanica grounds in relation to the benthic and demersal communities. 

3. Project 92/3507 Survey of interactions between marine mammals and fisheries 
in the southwestern waters of the EEC, 1992. Co-ordinated by Alex Aguilar 
from the University of Barcelona, Barcelona, Spain. 

4. Project 93/012. The environmental impact of demersal fishing gears on the 
environment.  

5. Project nº 94/011, 94/047, 94/051 and 94/057: International bottom trawl survey 
in the Mediterranean – Spain, France,  Greece and Italy - MEDITS 

6. Project nº 94/026: Sampling of commercial species in the Spanish 
Mediterranean fisheries 

7. Project nº 94/027: Discards of the Western Mediterranean trawl fleets  

8. Project nº 94/055: Trawl efforts and landings in the Ligurian Sea 

9. Project nº 94/065: Analysis of trawl discard operations in the Central and 
Eastern Mediterranean Sea 

10. Project nº 94/267 discards 

11. Project nº 95/019, 95/027, 95/054 and 95/065, 95/066: International bottom 
trawl survey in the Mediterranean – MEDITS  

12. Project nº 95/014: Trawling impact on benthic ecosystems  

13. Project nº 95/029: Efficacy and selectivity of the trawl used for the MEDITS 
project – ESMED 

14. Project nº 95/031: Biological study on  Mediterranean hake – Merluccius 
merluccius: spawning stock unavailable to the trawl fishery 

15. Project nº 95/052: Impact of bottom trawling on the sediments and benthic 
communities in the North-Western Mediterranean 

16. Project nº 95/061: Analysis of trawl discard operations in the Central and 
Eastern Mediterranean sea trawl fishery 

17. Project nº 95/079: Analysis of catches and fishing effort for stock assessment of 
Merluccius merluccius in the Central Tyrrhenian Sea 
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18. Project nº 96/025: Modelling the relationship between fishing effort and 
effective fishing mortality in Western Mediterranean trawl fleets: the case of 
hake and striped red mullet fisheries in Balearic islands 

19. Project nº 96/092: The composition and fate of discards from Nephrops trawling 
in Scottish and Italian waters 

20. Project nº 96/0655 DEEP FISHERIES CT (Developing deep-water Fisheries 
data for their assessment and for understanding their interaction with and impact 
on fragile ecosystems) 

21. Project nº97/0020  Environmental impact of trawling on benthic system on two 
different sea beds of the NW Mediterranean Sea 

22. Project nº 97/0068 discards 

23. Project nº. 97/089,. Impact of fisheries on small cetaceans in coastal waters of 
northwest Spain and in Scotland. Pierce, G.J. & Santos Vázquez, M.B., 
2000Fin, al Report Study No116 pp. 

24. Project nº 98/018 (REEFS - research into the environmental effects of fishing 
for scallops.  

BIOMAERL .: Maerl biodiversity; functional structure and anthropogenic impacts. 
Marine Science and Technology Programme MAS 3-CT95-0020 
 
CETASEL project:  Prevention of the by-catch of cetaceans in pelagic trawls by 
technical means Contract AIR III CT94-423. (De Haan, D., Dremiere, P.Y., 
Woodward, B., Kastelein, R.A., Amundin, M. & Hansen, K.) 1994-1997. Project 
Report, 1997. 204pp. 
 
COST-IMPACT: Costing the impact of demersal fishing on marine ecosystem 
processes and biodiversity. QLRT-CT-2000-00993 

INTERPOL. Impact of natural and trawling events on resuspension, dispersin and 
fate of Pollutants. (co-ord. V. Lykousis). 24th month report 
(http://www.ncmr.gr/interpol) EVK3-2000-00023, EC, DG XII. 
 
PEM/93/08 (Evaluation of the direct impact of fishing gears on the substratum and on 
the benthos)  
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“Marine Benthos Dynamics: Environmental and Fisheries Impacts” ICES Symposium 
Hersonissos, Crete, 5-7 October 1998. ICES   

“International Symposium on the Ecological effects of Fishing” ICES Montpellier 
(France), March 1999  

“lmpact of trawl fishing on benthic communities” 19 November 1999.  Proceeding by 
ICRAM 

“Fisheries and the Environment” Government Advisors International Workshop on 
March 2000, Gatwick. JNCC and IEEP. 

 
“Applying the Ecosystem Approach to EU Fisheries Management” WWF /U.K 

workshop in the framework of the project  “Integrating Biodiversity Into EU 
Fisheries Policy: Rebuilding A Healthy And Productive Ecosystem. Barcelona, 
18-19 May, 2001. 

 
 “Responsible Fisheries in the Marine Ecosystem”  Conference Reykjavik, FAO, 

Iceland, 1-4 October 2001 
 
 
 



IMPACT OF THE TRAWL FISHERY ON THE STOCKS AND THE ENVIRONMENT IN THE MEDITERRANEAN 

PE 338.695 
70 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AANNNNEEXX  IIVV  

LLiisstt  ooff  EEnnddaannggeerreedd  oorr  TThhrreeaatteenneedd  SSppeecciieess  
 

 
 
 
 
 
 
 
 



IMPACT OF THE TRAWL FISHERY ON THE STOCKS AND THE ENVIRONMENT IN THE MEDITERRANEAN 

PE 338.695 
71 

  

AANNNNEEXX  IIVV    --    LLiisstt  ooff  EEnnddaannggeerreedd  oorr  TThhrreeaatteenneedd  SSppeecciieess  
 
List of Endangered Of Threatened Species - Annex II of  Protocol Concerning 

Specially Protected Areas and Biological Diversity in the Mediterranean (after 

UNEP, RAC/SPA, 2002) 

 

Magnoliophyta 

Posidonia oceanica 
Zostera marina 
Zostera noltii 
 

Chlorophyta 

Caulerpa ollivieri 
 

Phaeophyta 
Cystoseira amentacea (including var. 
stricta and var. spicata) 
Cystoseira mediterranea 
Cystoseira sedoides 
Cystoseira spinosa (including C. 
adriatica) 
Cystoseira zosteroides 
Laminaria rodriguezii 
 

Rhodophyta 

Goniolithon byssoides 
Lithophyllum lichenoides 
Ptilophora mediterranea 
Schimmelmannia schousboei 
 

Porifera 

Asbestopluma hypogea 
Aplysina sp. plur. 
Axinella cannabina 
Axinella polypoides 
Geodia cydonium 
Ircinia foetida 
Ircinia pipetta 
Petrobiona massiliana 
Tethya sp. plur. 
 

Cnidaria 
Astroides calycularis 
Errina aspera 
Gerardia savaglia 
 

Echinodermata 

Asterina pancerii 
Centrostephanus longispinus 
Ophidiaster ophidianus 
 

Bryozoa 

Hornera lichenoides 
 

Mollusca 

Ranella olearia (= Argobuccinum 
olearium = A. giganteum) 
Charonia lampas (= Ch. rubicunda = 
Ch. nodifera) 
Charonia tritonis (= Ch. seguenziae) 
Dendropoma petraeum 
Erosaria spurca 
Gibbula nivosa 
Lithophaga lithophaga 
Luria lurida (= Cypraea lurida) 
Mitra zonata 
Patella ferruginea 
Patella nigra 
Pholas dactylus 
Pinna nobilis 
Pinna rudis (= P. pernula) 
Schilderia achatidea 
Tonna galea 
Zonaria pyrum 
 

Crustacea 

Ocypode cursor 
Pachylasma giganteum 
 

Fish 

Acipenser naccarii 
Acipenser sturio 
Aphanius fasciatus 
Aphanius iberus 
Cetorhinus maximus 
Carcharodon carcharias 
Hippocampus ramulosus 
Hippocampus hippocampus 
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Huso huso 
Lethenteron zanandreai 
Mobula mobular 
Pomatoschistus canestrinii 
Pomatoschistus tortonesei 
Valencia hispanica 
Valencia letourneux 
 

Reptiles 

Caretta caretta 
Chelonia mydas 
Dermochelys coriacea 
Eretmochelys imbricata 
Lepidochelys kempii 
Trionyx triunguis 
 

Birds 

Pandion haliaetus 
Calonectris diomedea 
Falco eleonorae 
Hydrobates pelagicus 
Larus audouinii 
Numenius tenuirostris 
Phalacrocorax aristotelis 
Phalacrocorax pygmaeus 
Pelecanus onocrotalus 

Pelecanus crispus 
Phoenicopterus ruber 
Puffinus yelkouan 
Sterna albifrons 
Sterna bengalensis 
Sterna sandvicensis 
Mammals 
Balaenoptera acutorostrata 
Balaenoptera borealis 
Balaenoptera physalus 
Delphinus delphis 
Eubalaena glacialis 
Globicephala melas 
Grampus griseus 
Kogia simus 
Megaptera novaeangliae 
Mesoplodon densirostris 
Monachus monachus 
Orcinus orca 
Phocoena phocoena 
Physeter macrocephalus 
Pseudorca crassidens 
Stenella coeruleoalba 
Steno bredanensis 
Tursiops truncatus 
Ziphius cavirostris 

 
List of elasmobranch species from trawl surveys of the MEDITS project 

 

Centrophorus granulosus 
Centrophorus uyato 
Chimaera monstrosa 
Dalatias licha 
Dasyatis centroura 
Dasyatis pastinaca 
Dasyatis tortonesi 
Dasyatis violacea 
Etmopterus spinax 
Galeorhinus galeus 
Galeus atlanticus 
Galeus melastomus 
Heptranchias perlo 
Hexanchus griseus 
Hexanchus vitulus 
Mustelus asterias 
Mustelus mustelus 
Musterus punctulatus 
Myliobatis aquila 
Oxynotus centrina 
Raja alba 

Raja asterias 
Raja batis 
Raja branchyura 
Raja circularis 
Raja clavata 
Raja fullonica 
Raja melitensis 
Raja miraletus 
Raja montagui 
Raja naevus 
Raja oxyrinchus 
Raja polystigma 
Raja radula 
Raja undulata 
Rhinoptera marginata 
Scyliorhinus canicula 
Scyliorhinus stellaris 
Squalus acanthias 
Squalus blainvillei 
Squatina aculeata 
Squatina squatina 
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Torpedo marmorata 
Torpedo nobiliana 
Torpedo torpedo 



 

 
 
List of Acronyms 
ACCOBAMS Agreement on the Conservation of Cetaceans of the Black Sea, 
Mediterranean Sea and Contiguous Atlantic Area 
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