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Key Message

( The rate of accidental by-catch of turtles, mammals and birds in the Mediterranean and North Seas demonstrate a negative impact of fisheries on the marine ecosystem. 

( The rate of accidental catch of turtles, mammals and birds in the Western Mediterranean increased between 1990-2000 by 90, 130 and 140 % respectively. 

( The rate of accidental catch of porpoises in the North Sea has remained stable. 

Figure 1: Increase (%) of accidental capture rates of mammals, birds and turtles in European Seas: Western Mediterranean (WM) and North Sea (NS)
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Results and assessment 

Policy relevance:

An ecosystem-based approach for fisheries management is envisaged in the Common Fishery Policy (CFP) regulating fisheries in the EU, as necessary to protect the vulnerable marine wildlife and habitats as required by legislation to preserve biodiversity and habitats (e.g. the Habitats Directive) (Pope and Symes, 2000). An indicator based on the impact on non-target species will therefore be important in the future to assess whether sustainable fishing is achieved.

Protection of cetaceans, reptiles (turtles), and birds which are often victims of by-catch is covered in specific legislation such as: EU strategy on Integrated Coastal Zone Management; Agreement on the Conservation of Small Cetaceans of the Baltic and North Seas (ASCOBANS); Agreement on the Conservation of the Cetaceans of the Black Sea, Mediterranean Sea and Contiguous Atlantic Area (ACCOBAMS); Council Directive on the Conservation of Natural Habitats and Natural Flora and Fauna (Habitats Directive 92/43/EEC); Convention on the Conservation of European Wildlife and Natural Habitats (Bern Convention); the 1995 UN Agreement for the Conservation and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks; and the FAO Code of Conduct for Responsible Fisheries.

Policy context:

The Council Decision (98/414/EC) of 8 June 1998 ratified the Agreement for the implementation of the provisions of the United Nations Convention on the Law of the Sea of 10 December 1982 relating to the conservation and management of straddling stocks and highly migratory fish stocks. Annex A, part II states the following that makes the development of this indicator essential;
Article 5 

d) assess the impacts of fishing, other human activities and environmental factors on target stocks and species belonging to the same ecosystem or associated with or dependent on the target stocks;

Article 10 

(d) obtain and evaluate scientific advice, review the status of the stocks and assess the impact of fishing on non-target and associated or dependent species.

Environmental context:

There is particular concern about the impact of fishing on marine mammals, turtles and birds. Cetaceans are accidentally caught in drift nets and are in competition with fishermen for small pelagic resources. Driftnets and pelagic long lines are the major threats to birds, the latter particularly in the Mediterranean. Marine turtles are vulnerable to a wide variety of fishing methods. Ghost fishing (gear accidentally or deliberately lost that continues to trap animals) poses a significant threat to these components of the marine ecosystem. There has been some effort to monitor the by-catch of mammals, birds and turtles in various fisheries around Europe, however such data are fragmented both spatially and temporally.

Conservation policies are necessary to assist the recovery of the afore mentioned endagered species and should take into account all potential fisheries interaction thus tackling the issue of responsible fisheries.

Capture rates of the species used in the graphs have been calculated by dividing the number of captured by-catches with the number of employed gear each year and then calculating the percentage of the observed increase between these two recordings.

Assessment:

Cetaceans are often the non-target victims of the fishing industry as, being relatively large, they easily become entangled in fishing nets. In the Celtic Sea, it has been estimated that about 6% of the porpoise population is killed in bottom-set gillnets
. This, according to the International Whaling Commission, is unsustainable (rates above 1% of abundance may not be sustainable and rates higher than 2 % threaten unsustainability). Nevertheless the rate is lower than the 7% rate observed in the mid-1990s. 

Current mortality rates of striped dolphins (Stenella coeruleoalba) in the Mediterranean have been considered potentially unsustainable by the International Whaling Commission. Driftnets pose the major threat and the imposed ban in their use at the beginning of 2002 is hoped to aid the recovery of the population. 

Data on bird mortality rates in the Mediterranean exist only for the Western Mediterranean, the Spanish fleet being the only one to operate longlines. Cory’s shearwater ( Calonectris diomeda) appears to be affected the most with catch rates in 2000 to unsustainable rates ( Cooper et al., 2000) and data from Greece and Malta support this susceptibility.  

Turtles in the Mediterranean (Loggerhead (Carreta carreta), Green (Chelonia mydas) and Leatherback (Dermochelys coriacea) are classified as endangered species with fisheries their most serious threat. More than 60 000 are caught annually and mortality rates range from 10 – 50 % (Lee and Poland, 1998). Surface longlines and driftnets pose the major threat although bottom trawls and gillnets are also responsible. 

Entanglemet in static fishing gear and abandoned nets (ghost fishing) cause a serious impact on monk seal (Monachus monachus) in the Mediterranean, a population suffering rapid decline despite the fact they are listed as critically endagered species and the only acceptable level of fishing related mortality is in the region of 0 %.

Sub-indicators

By-catches of selected Fishing fleet activities

Key messages

( Numerous studies show that non-target species are negatively impacted by capture fisheries with average by-catch being estimated at 25%.

( There is particular concern about the impact of fishing on cetacean, turtle and bird populations but no comparable datasets exist to properly assess the extent of the problem.

Figure 2: Cetacean strandings due to by-catch as a percentage of strandings on which post mortems were carried out (UK).  
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Source: DEFRA, UK

Figure 3: Marine turtle capture rates in selected areas of the Mediterranean. 
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Figure 4: Mean number of Harbour porpoise (Phocoena phocoena) caught between 1994 and 1998 as a by-catch in Danish gillnet fisheries.
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Assessment of sub-indicators

In England and Wales the number of cetaceans that become stranded is recorded and post mortems are carried out on most individuals to try to establish the cause of death. Figure 2 shows that between about 20 and 55% of all cetacean strandings in England and Wales can be attributed to by-catch. This is likely to be an underestimate since many individuals may also be victims of by-catch but are not stranded and in addition the cause of death in about 25% of strandings can not be established but may be due to by-catch.

According to the OSPAR 2000 report, the recorded strandings of cetaceans (and in particular of the harbour porpoise Phocoena phocoena) showed an alarming increase in North and Celtic seas over the past decades but cannot be attributed only to by-catch.

Studies show that some gear types and fishing methods are more likely to catch marine mammals than others e.g. gillnet and pelagic trawl fisheries (ICES, 2001). The impact of gillnets on harbour porpoise is related to the  target species as highlighted in Figure 3 where fishing for cod appears to be responsible almost half of the by-catches inflicted by the Danish gillnet fisheries. 

Efforts are being made by fishermen, fisheries scientists, regulators and environmental groups to reduce the by-catch of marine mammals and other marine animals caught in fishing gear by changing fishing operations, such as changing the way in which gear is shot away from the boat and the use of technology such as “pingers”, which aim to dissuade marine mammals from swimming close to and in fishing gear.

There has also been particular concern about the effect of fishing on marine turtles and some monitoring of this has occurred in the Mediterranean Sea (see Figure 4). Turtle by-catch in the south west area of the Mediterranean Sea appears to be of greater concern than in the Ionian Sea (Greece). 
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Data 

Spreadsheets:

FISH5_By-catch records v 9-6-03.xls

FISH5_Cetacean strandings UK.xls

FISH5_Danish by-catch.xls

Meta data

Technical information
1. Data source: Strandings data is from DEFRA.

      Data on by-catch: J.A. Caminas and J. Valeiras 2001.

                                 J.M. McGLADE and K.I. METUZALS,2000.
2. Description of data: records of strandings and by-catches.

3. Geographical coverage: Strandings data was only available for the UK. By-catch data from Western Mediterranean and North Sea.

4. Temporal coverage: By-catch: W. Mediterranean: 1990-2000. North Sea: 1990-England and Wales Strandings: 1991-1999.

5. Methodology and frequency of data collection: Collected from different reports and scientific papers.

6. Methodology of data manipulation, including making ‘early estimates’: Increases (%)  in capture rates and % of by-catch related strandings were calculated from base data were  captures per year per fishing gear and records of strandings and postmortems were recorded respectively. 

Quality information
7. Strength and weakness (at data level): 

· STRANDINGS DATA: Carrying out post mortems on stranded cetaceans is not an ideal way to assess by-catch since many individuals that are the victims of by-catch may not be stranded. Conversely by-catch may occur nearer to the shore and so are more likely to be stranded than other causes of death (e.g. Disease). It is therefore difficult to extrapolate bycatch levels estimate the effect on populations.

· MEDITERRANEAN and NORTH SEA BY-CATCH: Limited time series dataset covering restricted areas of European Seas.

8. Reliability, accuracy, robustness, uncertainty (at data level): Variable

9.
Overall scoring (give 1 to 3 points: 1=no major problems, 3=major reservations): 

Relevancy: 2

Accuracy: 2

Comparability over time: 2

Comparability over space: 2

Further work required 

A comprehensive examination of the direct effects of different types of fishing gear on non-target species and on habitats would  be useful. This could then be used along with data on changing gear type in different regions to look at the likely extent of ecosystem damage. Data collection should focus on more comprehensive temporal and spatial coverage a factor than currently inhibits the development of pan European by-catch factsheet. 

Population studies on key non-target species would also be appropriate alongside fishing effort data. The method of measuring fishing effort should be standardised to make studies comparable.
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