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Appendix 3 

ABSTRACTS OF PRESENTATIONS 

 

 

BirdLife International and the Global Seabird Programme 

Ivan Ramirez1 

1European Marine Coordinator, BirdLife European Secretariat, Brussels, Belgium 

 

The BirdLife European and Central Asian Partnership consists of 45 conservation organisations with 

almost 3,000 staff, 1.9 million members and more than 6,000 reserves covering over 300,000 hectares. In 

2010, BirdLife Europe created the European Marine Coordinator position with direct support from 

BirdLife International Global Seabird Programme (GSP). 

The GSP aims to support partners to: a) Promote collaborative international action b) Advocate the 

conservation of seabirds c) Work directly with fishermen and other main stakeholders. In Europe, the 

GSP has focused mainly on the definition of the Marine IBA toolkit, supporting European partners to 

complete their marine IBA networks, and on alien species eradication programmes.  

In 2011, following the creation of the European Marine Task Force, the European Partners actively 

participated in the drafting of an European Marine Strategy (approved officially in November 2011) that 

is now ready to implement. In order to prioritise our limited capacity, EU partners were asked to vote on 

their top two preferred actions. The result of this exercise showed that marine IBA/MPA management 

and seabird bycatch are the most important priorities for the partnership. 
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Global overview of seabird bycatch in gillnet fisheries 

Ramūnas Žydelis1, Gemma French2, Cleo Small2 

1Ecology and Environment Department, Danish Hydraulic Institute, Denmark 

2The Royal Society for the Protection of Birds, Sandy, UK 

Based on bird feeding ecology we identified 148 seabird species as susceptible to bycatch in gillnets. The 

susceptible species represent all major taxonomic seabird groups and highest species diversity occurs in 

temperate and polar regions of both hemispheres. Similarly, gillnet fisheries are wide spread and are 

particularly prevalent in coastal areas and are mostly operated by artisanal fishermen. A review of 

reported bycatch estimates suggests that at least 400,000 seabirds die in fishing nets annually. The highest 

bycatch has been reported in the Northwest Pacific, Iceland and the Baltic Sea. Species that may be 

suffering significant impact include long-tailed duck, common guillemot, thick-billed guillemot, red-

throated diver, Humboldt penguin, Magellanic penguin, yellow-eyed penguin and little penguin. 

Overall knowledge on the details and magnitude of this phenomenon is poor for all regions. 

Furthermore, there are very few analyses on factors causing bycatch events. Population modelling to 

assess effects of bycatch mortality on seabird populations is also very limited to date. 
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Potential mitigation measures to reduce seabird bycatch in gillnet fisheries 

Orea Anderson1 

1The Royal Society for the Protection of Birds, Sandy, UK 

Seabird bycatch mitigation measures for longline and trawl fisheries have been extensively developed in 

recent years. However, the development of means to reduce seabird bycatch among gillnet fisheries has 

been largely unexamined.  Here we examine what research has been done to-date, and identify two 

principle avenues for future research; (1) technical measures, which involve specific alternations and 

changes to gear configurations, and (2) operational measures, which involve changes to the way in which 

the fishery itself currently operates. Examples of the latter include measures such as temporal and spatial 

closures, or widespread replacement of the principle fishing method for a particular fishery. 

Technical fixes can involve both acoustic and visual deterrents being place in or around the gillnets 

themselves. Acoustic pingers have been demonstrated to be effective in some instances but were also 

shown to be species-specific in their efficacy. Visual deterrents, such as replacement of sections of the net 

with high visibility netting, have also demonstrated variable results. These results have also shown 

variable impacts on target as well as non-target catch. There appears to be no ‘one-stop shop’ on the 

technical side of gillnet mitigation. 

Temporal or seasonal closures are likely to be the most effective means of reducing gillnet bycatch, from 

an operation stand point. However, such measures are likely to be met with widespread resistance 

among the fishing communities where they could be trialled. A final option, with considerable expense 

attached, may be the use of alternative gear as a means of reducing seabird bycatch. In the Baltic Sea, fish 

traps have been tested on a small scale as a replacement for existing cod fisheries in Sweden and 

Germany, where considerable bycatch currently occurs. Initial tests would seem to indicate a marked 

reduction in bycatch relative to gillnets, although some bycatch of cormorants and cormorant-like species 

has been reported among Fyke nets, which are similarly configured. The true impact of such a major gear 

modifications is hard to predict, but it is likely that it would not be appropriate for all gillnet fisheries 

currently operating in European waters.  Further work is required across different fisheries and regions, 

to examine the cost-effectiveness of replacing gillnets with new gear such as fish traps. Equally, fish traps 

may not be appropriate for schooling salmonids during periods in their life cycle when they are not 

feeding, for example, as they would have no reason to enter a baited fish trap.  
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Developments in marine mammal mitigation with potential applications for seabird bycatch 

Finn Larsen1 

1National Institute for Aquatic Resources, Technical University of Denmark, Charlottenlund, Denmark 

Finn Larsen gave a presentation on potential cross-over techniques from marine mammal bycatch 

mitigation. With respect to pingers, experience has shown that small cetacean species can react differently 

to the same signals, there are even suggestions of population differences within the same species. So it is 

important to tailor the frequency level and signal type to each species’ sensitivities. There have been a 

number of technical problems with pingers, including low manufacturing quality and interference with 

normal fishing operations. Pingers can also be quite expensive compared to other costs of gillnet fishing. 

Pingers have a number of other disadvantages such as potential habituation and environmental issues 

like habitat exclusion and noise pollution. A further challenge of pinger use is that enforcement is not 

straightforward.  

With respect to gear modifications, small cetacean bycatch research has focused on net properties like net 

profile (as determined by number of meshes, mesh size, head rope buoyancy, tie downs, floats) and ease 

of entanglement (as determined by bar length, twine type, twine size, twine material). In commercial 

fisheries several of these determining factors are confounded and also with target species, area and 

season, making it difficult to assess the effects of any of them on their own. The only way to do this is 

therefore by conducting single-factor experiments. Regarding operational measures like protected areas 

and seasonal/temporal closures these are most effective in situation where bycatch rates are markedly 

higher in certain areas and/or seasons in order to avoid merely displacing effort and thus not achieve a 

reduction in bycatch.  
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Accidental By-catch of Seabirds in the Salmon Gillnet Fishery in the Russian EEZ 

Yuri B. Artukhin1, Mayumi Sato2 

1Russian Academy of Sciences, Far Eastern Branch, Kamchatka Branch of Pacific Geographical Institute 

2BirdLife International, Asia Division, Tokyo, Japan 

In the early 1990s, under bilateral Russian-Japanese agreements, Russia allowed Japanese fishing 

companies to catch salmon in the Russian Far East Exclusive Economic Zone (EEZ). Because of increasing 

concerns of the potential impact of driftnets on seabirds and mammals, monitoring of seabirds and 

mammals caught by driftnet fisheries was conducted by the Kamchatka Federal Department for 

Protection and Reproduction of Fish Resources and Fisheries Regulation between 1992 and 2001.  

Japanese fishermen were monitored from 1992-2001, during which 183,646 seabirds were caught, with 31 

different species identified (mostly alcids and shearwaters). Shearwaters (predominantly short-tailed) 

accounted for 32.1%, 28.3% murres (mainly thick-billed murrlets), 19.3% tufted puffins, 11.4% crested 

auklets, 5.7% fulmars and 1.2% horned puffins. The frequency of bycatch in Japanese driftnets varied 

from 0-89.6 birds/km of net.  

In addition to the Japanese, Russia conducted its own (scientific) driftnet fishery to research Pacific 

salmon. Monitoring of this fishery occurred between 1996-2005, during which 18,689 birds were caught 

with 20 species identified (mostly alcids and shearwaters). Shearwaters (predominantly short-tailed), 

accounted for 34.8%, 28.7% tufted puffins, 18.3% Murres Uria species, 6.9% crested auklets and 5.2% 

fulmars. The frequency of bycatch varied from 0-20.2 birds/km of net. Overall, Japanese driftnet fishing 

for salmon between 1992-2008, accounted for over 1,600,000 seabirds, averaging 94,330 birds per year. 

The total for the Russian driftnet fishery between 1995-2008 was 645,000, averaging 46,099 birds per year. 

Considering the world abundance of short-tailed shearwater, fulmar and crested auklet, it is likely that 

bycatch from the Russian and Japanese driftnet fisheries does not impact these species at the population 

level. However, they do present real danger to the colonies of thick-billed murres in the south-western 

Bering Sea and the adjacent Pacific coast of south-western Kamchatka. Tufted puffin colonies in the 

region are likely to be similarly affected. Additionally, rare and endangered species such as the yellow-

billed loon, short-tailed albatross, sooty shearwater, red-legged kittiwake, and long-billed and Kittlitz’s 

murrelets all listed in the IUCN Red List – also get caught in the driftnets of ocean salmon fisheries.  

Driftnet fisheries present a real danger to some species, including several rare and endangered species. 

This issue is poorly researched in Russia, and so far, Russian government agencies ignore the bycatch of 

rare species in such gillnets. It is impossible to completely avoid bycatch during driftnet fishing, but a 

good monitoring system, combined with efficient use of resulting data, would reduce the severity of 

impact by introducing restrictive measures such as changing the fisheries boundaries or fishing seasons, 

reducing the size of fishing fleets and fishing quotas, limiting driftnet length and the length of driftnet set 

cycles as well as developing alternative salmon fishing methods and effective mitigation measures. The 

driftnet fishing in Russian waters now needs serious attention and management.  
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Tufted Puffin Conservation in Japan: Trials on Gillnet Mitigation Measures 

Koji Ono1 

1Wildlife Division, Kushiro Nature Conservation Office, Ministry of the Environment, Japan 

Japan is spread across many islands to the north and the south, surrounded by ocean and has more than 

100 species of seabirds annually between subarctic and subtropical regions. Tufted Puffins are found in 

subarctic region of North Pacific and, in Japan, they used to breed on the islands of western Hokkaido. 

The local population decreased drastically in 1970s, and currently only about ten pairs breed on two 

small islands in eastern Hokkaido. Various causes may have led to their decline, although, a near-shore 

gillnet fishery is likely to be a principle factor. In Hamanaka, where Tufted Puffin is a mascot, 

conservation actions have been taken, including the instalment of decoys to attract Tufted Puffins, 

building a locally managed marine protected area, introducing a ban on gillnets during the breeding 

season and monitoring of gillnets and fishing boats.  

Because there are no effective mitigation measures to avoid gillnet bycatch, Kushiro Branch of Ministry of 

Environment held an ideas competition in Hamanaka Town in 2008 to come up with mitigation 

measures. Although not many ideas were sent to us, the purpose was also to raise awareness about 

bycatch nationwide. An idea sent by a local middle-school student involved placing buoys with large 

eyes on them on top of the net (to scare the birds away). Another involved tying Ds to the net (again to 

scare birds away). The following year, we tested whether nets with CDs have any effect on reducing 

seabird bycatch.  

The preliminary results showed that nets with CDs had no bycatch and had more fish catch. However, 

fishermen were reluctant to use the measure mainly because of some difficulties associated with handling 

the nets with CDs. Fishermen would not use the measure unless there is some significant benefit. This 

year, buoys with eagle decoys will be tried.  

To promote the conservation of the Tufted Puffin, it is crucial to have cooperation from local fishing 

groups and individual fishermen and to get all involved in the process and continue the efforts. Our wish 

is to restore oceans with abundant marine life including seabirds. We can only work on a few 

programmes, but prevention of gillnet bycatch is a common issue for many diving seabirds.  
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Seabird bycatch in Eastern Canadian gillnet fisheries: An assessment using data collected by 

on-board observers, 1998-2011 

April Hedd1, Paul Regular1, Bill Montevecchi1, Sabina Wilhelm2, Jean-François Rail2, Greg Robertson2, 

Joe Firth3, Mark Fowler3, and Edith Lachance3 

1Memorial University, St. John's, Newfoundland, Canada 
2Environment Canada, Newfoundland and Quebec Regions, Canada 

3Department of Fisheries & Oceans, Newfoundland, Maritimes and Quebec Regions, Canada 

 

Large-scale fisheries employing gears known to incidentally catch seabirds operate off the east coast of 

Canada (Northwest Atlantic Fisheries Organization [NAFO] subareas 0, 2, 3, 4 and 5).  Yet, information 

on seabird bycatch is very limited.  Observation of > 37,000 gillnet sets (Department of Fisheries and 

Oceans [DFO], Canada) between 1998-2011 recorded the catch of 3,300 seabirds.  Bycatch within gillnet 

fisheries is widespread with the bulk of mortality occurring during summer and fall (1 May – 30 

November).  While there were substantial differences between regions in the fishery target and the 

seabird species involved, we highlight some areas of increased risk.  Within Davis Strait, for example, 

summer and fall gillnet fisheries for Greenland halibut Reinhardtius hippoglossoides catch Northern 

Fulmars Fulmarus glacialis and Gulls Larus spp.  Relatively high bycatch rates were observed off southeast 

Baffin Island near Cape Searle, the site of Canada’s largest fulmar breeding colony.  During summer off 

Newfoundland and Labrador, the offshore gillnet fisheries for Greenland halibut and monkfish Lophius 

americanus were responsible for most of the observed seabird bycatch, with southern hemisphere migrant 

Shearwaters Puffinus spp. frequently taken along the northern and south-western slopes of the Grand 

Bank.  Seabird bycatch also occurs within the inshore Atlantic cod Gadus morhua fishery in summer.  

Murres Uria spp. are the most common victims with locally high bycatch rates again observed in the 

vicinity of breeding colonies.  In the Gulf of St. Lawrence, gillnet bycatch occurs largely in summer in 

fisheries for Atlantic cod and Greenland halibut.  Murres and other Alcids are most commonly taken.  

While relatively little gillnet bycatch occurs within the Maritimes region overall, Common Eiders 

Somateria mollissima and to a lesser extent, cormorants Phalacrocorax spp., are taken off southern Nova 

Scotia in the summer and spring winter flounder Pseudopleuronectes americanus fishery.  Analysis of the 

observer data has improved our understanding of areas of conflict between seabirds and fisheries, 

however, as the program covers a relatively small portion of the fishing fleet, our understanding of the 

issue is incomplete.  Next steps will involve a risk assessment approach, examining spatio-temporal 

overlap of seabird species vulnerable to bycatch and effort data for the fisheries that are likely to catch 

them.  This will allow identification of other potential conflict areas and improve understanding of the 

magnitude of the problem.  Information for the inshore portion of the gillnet fleet, not currently covered 

by DFO’s Fishery Observer program, will be critical here as it could be expected to represent a significant 

source of mortality due to the presence of high densities of diving and vessel-attracted seabirds year-

round.   
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Canadian cod fishery closure provides an ocean-basin test of gillnet bycatch on seabird 

populations 

Bill Montevecchi1, Paul Regular1, April Hedd, Greg Robertson2 

1Memorial University, St. John's, Newfoundland, Canada 
2Environment Canada, Newfoundland and Quebec Regions, Canada 

 

Bycatch mortality associated with global fisheries imposes well documented negative consequences for 

large marine animals. Yet data deficiencies associated with both bycatch and population estimates have 

precluded demonstration of causal linkages to population level effects, with most population 

implications being related to species at risk. Here we analyze the influences of the ocean-basin gillnet 

removals associated with the 1992 northern cod fishery closure7 to assess the consequences of bycatch 

mortality on breeding seabird populations in eastern Canada. Consistent with predictions, we show that 

the breeding populations of divers (susceptible to bycatch in gillnets) have increased, while the 

populations of scavenging surface-feeders (not susceptible to gillnet bycatch but to elimination of 

fisheries discards) have decreased following the fishery closure. Using the best available series of seabird 

censuses of the most vulnerable species at their second largest colony in eastern Canada, we demonstrate 

positive breeding population responses of Common Murres (Uria aalge) to reductions in gillnet fishing 

activity within their foraging range. This finding supports the contention that fisheries bycatch influences 

populations of non-target large vertebrates.  
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European policy context for gillnet bycatch reduction 

Euan Dunn1 

1The Royal Society for the Protection of Birds, Sandy, UK 

With insufficient knowledge of Europe beyond the EU, this presentation deals with the EU only, 

addressing policy responses at 3 different levels:  international (Brussels), national (Member States) and 

BirdLife, respectively.   

International response 

For over 10 years, and despite persistent inputs and lobbying from BirdLife, the Commission has failed to 

develop the crude draft EU Seabird Plan of Action (PoA - addressing longline bycatch only), it presented 

to FAO-COFI in 2001. However, we have good reason to expect a final proposal in the coming months, 

that it will comply with the FAO Best Practice Technical Guidelines (addressing all fishing gears in EU 

and external waters), and hopefully will include inter alia an objective to minimize bycatch, monitoring , 

assessing mitigation measures, prioritising static gears for action, and raising awareness.   

However, the PoA is essentially voluntary, so needs to be underpinned by legislation via the CFP basic 

regulation (currently being reformed), the related Data Collection Framework (needs an obligation to 

collect seabird data, currently missing) and Technical Measures Framework, in turn supported by the 

forthcoming EU Maritime and Fisheries Fund (EMFF).  

National response 

There is special focus now on developing and agreeing ‘seabird-friendly’ fisheries management measures 

for Natura 2000 sites. The Dutch FIMPAS (Fisheries Measures in MPAs) process is described as a case 

study, focussing on the proposal for a seasonal gill-netting ban (and some other measures) on the Frisian 

Front SPA to protect Common Guillemot.  The policy challenge across European waters also needs to 

include the potential of wind farm development to lead to an increase in static gears at the expense of 

mobile gears (trawls).   

BirdLife response 

This should include lobbying for a strong PoA (the Commission’s communication will be subject to 

Council conclusions), lobbying for the necessary CFP-related measures, consideration of joint funding 

bids with fishermen for projects under the future EMFF, and strong representation in the RACs.   
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Seabird gillnet bycatch issues in Iceland 

Aevar Petersen1 

 1Icelandic Institute of Natural History, Reykjavik, Iceland 

Fishery management system states that all catch recorded in digital log book and database, and all catch 

brought ashore and weighted. Problems includes no species identification and in Lumpsucker fishery for 

2012 is first season that total catch is brought ashore (earlier only the roes). 

Main fisheries relating to bycatch are Cod, Haddock, and Pollock for Common Guillemot; Lumpsucker 

for Eider, Black Guillemot, Cormorant and Shag; Trout and Char for Red-throated Diver, Great Northern 

Diver, and various ducks. 

Estimated numbers bycaught (around 2000): 

 Common Guillemot          70 000 

 Razorbill      10 000 

 Fulmar       30 000 

 Eider         2 000 

 Black Guillemot        1 000 

 Cormorant & Shag       3 000 

 Others         5 000 

 Total   121 000 

Despite large bycatch Common Guillemot, Razorbill, and Fulmar populations were increasing until 2000-

2005 when declines started presumably due to sand-eel deficiency and lessened discards. Main species 

impacted are Black Guillemot, which population has been declining for a long time, while the 

populations of Red-throated Diver, Great Northern Diver (Redlist species), and Cormorant are rather 

small. 

Temporal changes in bycatch, as shown in the fish market sales (primarily Common Guillemot), 

indicated that alcids are killed in largest numbers in spring, see figure. 
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Spatial and temporal at-sea distribution is poorly known. Targeted fish species and birds, such as 

Common Guillemots, concentrate in same areas, e.g. when Cod follows Capelin runs. Temporal ocean 

closures only focused on fish. No allowance is for bird protection in fishery management decisions, and 

MPAs do not exist. 

Bycatch in freshwater is presently little known but main problem species are Red-throated Diver, Great 

Northern Diver, and various diving ducks. 

No formal mitigation measures take place although encouraged by authorities. No engagement with 

fishermen. One study has been undertaken on influencing ducks from char nets. 

The present situation is such, that hardly any studies or other work is underway on the bycatch issues, 

nor planned. A recent ministerial report (autumn 2011) made a recommendation for improved 

registration of bycatch through statistics system (species, gear type, temporal aspect, numbers caught), 

and for seeking mitigation methods. Besides improving the knowledge database both in marine & 

freshwater environment, research should be carried out into targeted species, identify source populations 

and analyze effects, and lastly improve information on at-sea distribution. 
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Seabird by-catch study in the Norwegian coastal fisheries (2008-2011) 

Kristen Fangel1  

1Norwegian Institute for Nature, Trondheim, Norway 

Our study’s aim was to improve knowledge of seabird bycatch in Norwegian coastal gillnet and longline 

fisheries. The results are used to rank fisheries and identify those recommended for further studies. One 

objective within this project was to try out different methods for collecting data on current levels of 

seabird bycatch in Norwegian fisheries. We did an in situ survey with personal interviews with 

fishermen. Additionally, we analyzed data on seabirds taken as bycatch from 2006 to 2009 in the coastal 

reference fleet program. From May 2009 to May 2010, we conducted 133 interviews with fishermen who 

mainly carried out a coastal fishery from boats less than 15 m long. We also interviewed seventeen 

fishermen using salmon nets. Ninety percent of the interviews were conducted in northern Norway. For 

each fishery, we calculated a bycatch coefficient (seabird bycatch per metric ton landed target fish) based 

on data from the survey and data from the reference fleet. The coefficient was used to estimate the total 

yearly bycatch of seabirds within the fishery, based on publicly available statistics for the yearly total 

catch of target fish (tonnes landed) within the fishery in question. Public statistics on fishing effort are not 

presently available, which is why we used fish catch for this extrapolation.  

The lumpsucker fishery is one of two fisheries where the bycatch coefficient was relatively high (0.693 

seabirds/ton lumpsucker), and ten times higher than in other gillnet fisheries in our study (0.86 for gillnet 

cod fishery and 0.072 for gillnet Greenland halibut). The bycatch coefficient for the longline fishery for 

Greenland halibut was 0.279 seabirds/1000 hooks or 0.759 seabirds/ton halibut. The number of 

respondents was limited for both lumpsucker and Greenland halibut fisheries, and our estimates should 

therefore be considered with some caution. The estimate is also somewhat higher than those reported in 

other studies of seabird bycatch in longline halibut fisheries.  

Our estimates suggest that a total of 8,000 - 10,000 seabirds died in the study fisheries each year in 2009 

and 2010 (cod gillnet and longline fisheries, gillnet lumpsucker fishery, Greenland halibut longline and 

gillnet fisheries). In addition we estimated seabird by-catch in salmon nets to be 2,000 yearly. If we use 

the bycatch coefficients based on data from the reference fleet alone, the estimates are somewhat lower. 

Our study indicates northern fulmars, cormorants (Phalacrocorax spp.), black guillemots, Atlantic puffins 

and razorbills are the bird species that most often drown in fishing gear in Norway. It should however be 

noted that in an episodic bycatch event, 200 common guillemots were recorded drowned in gillnets set 

for lumpsucker. These data were not included in our bycatch estimates because we did not have any 

measure on the frequency of such events. 

We will start more detailed studies of seabird bycatch in Norway’s lumpsucker and Greenland halibut 

longline fisheries to provide more accurate data on bycatch. Additionally, we start a more detailed data 

collection on bycatch of seabirds through existing sampling systems as the reference fleet programs 

managed by Norwegian Institute of Marine Research and the Norwegian Directorate of Fisheries’ 

Monitoring Service.  
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Seabird bycatch in gillnets in Greenland 

Flemming Merkel1,2 

1Greenland Institute of Natural Resources, Nuuk, Greenland 

2Aarhus University, Rønde, Denmark 

Bycatch of seabirds in Greenland is largely limited to Southwest Greenland and concerns almost 

exclusively the common eider and to a smaller extent the king eider. Information is available from the 

national harvest statistics, to which it became mandatory to report seabird bycatch in 2002. Previous 

information came from surveys of the local market in Nuuk, but since 2004 there has been a ban on 

selling seabird bycatch in Greenland. 

The bycatch in Southwest Greenland is to a large extent is caused by the gillnetting of lumpsucker in 

March, April and May, and especially the regions of Nuuk and Maniitsoq appear to be high-risk areas for 

eider bycatch. To a smaller extent cod gillnets and seal gillnets also contribute to the bycatch. 

The annual landings of lumpsucker have increased rapidly over the past 15 years in Greenland and may 

give reason to concern for the bycatch. The reported bycatch has also increased, but the quantity is clearly 

underreported. The largest number of eiders reported so far is app. 6000 eiders for all Greenland in 2008. 

Alternative estimates based on crude bycatch rates in the Nuuk area and extrapolation to a national scale, 

indicate that the magnitude of the bycatch might be in the order of 20,000 eiders. 

For Greenland an effective solution to reduce the bycatch of eiders could be to manage the lumpsucker 

fishery according to abundance- based fishery openings, which would imply a postponement of the 

lumpsucker fishery until May. Realistically, this could perhaps be implemented in the fishing areas with 

the highest bycatch risk. However, this requires more detailed information about the exact locations of 

the bycatch and the circumstances and this is considered high priority for Greenland. Another top 

priority is to link catch efficiency of the target fishery with the bycatch frequency, to be able to achieve the 

best compromise of which fishing areas to avoid. 
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Bycatch of Seabirds in Gillnet Fisheries along the German Baltic coast 

 
Jochen Bellebaum1, Bernd Schirmeister2, Nicole Sonntag3, Stefan Garthe3 

 
1Institute for Applied Ecology Ltd., Neu-Broderstorf, Germany 

2Institute of Ecology of Vilnius University, Vilnius, Lithuania 
3Research and Technology Centre (FTZ), University of Kiel, Germany 

 

In the German Baltic, seabird bycatch in coastal set net fisheries was recognised as a conservation issue by 

the study of Kirchhoff 1982, who estimated an annual bycatch of 15,800 birds (mainly Common Eider) in 

the Western part of the German Baltic coast (Schleswig-Holstein). There is no recent update of this 

estimate, and total numbers may have decreased along with Common Eider numbers, but bycatch most 

likely remains to be an issue. 

 

In 2006-2009, magnitude and temporal trends were studied in the eastern part (Mecklenburg-

Vorpommern) based on (i) a survey of c. 4 % of the total fishery in the period 2006-2009 and (ii) results 

from bycatch monitoring in a part of this region covering a period of 20 years. We collected bird carcasses 

and information on fishing effort from fishermen using interviews and on-board observations on selected 

trips. 

 

Bycatch of seabirds occurred in all types of fishing gear and métiers studied with highest bycatch rates in 

coastal lagoons. The minimum estimate of total bycatch by 440 commercial fishermen to be 17,551 (range 

14,905 – 20,533) birds annually between November and May.  

 

We found bycatch rates to depend either directly on bird abundance as shown for the Long-tailed Duck 

or on predictors of abundance such as water depth and location.  

 

Bycatch in the Pomeranian Bay has decreased over 20 years due to the severe decline of seaducks, 

particularly of Long-tailed Ducks which were most frequently bycaught. The estimated individual 

bycatch risk also decreased in Long-tailed Ducks but the current monthly losses of 0.81 % may still 

indicate a potential threat for this species.  

 

Carcass collections and interviews proved to be feasible to monitor bycatch over a 20-year period in spite 

of some underreporting. Based on the results we recommend specific measures to reduce bycatch risk in 

the German coastal fisheries using targeted effort reductions and replacement of set nets with alternative 

gear. 

 

A report is of the 2006-2009 survey available at: 

http://meeting.helcom.fi/c/document_library/get_file?p_l_id=79305&folderId=1480129&name=DLFE-

45901.pdf 
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Investigations of bird by-catch in commercial gill net fishery in Denmark 

Ib Krag Petersen1, Henrik Degel, Johnny Kahlert and Thomas Eske Holm 

1Aarhus University, Rønde, Denmark 

 

In 2002, the Ministry of the Environment and the Ministry of Food, Agriculture and Fishery requested a 

survey of the amount of bird by-catch in gill nets with Danish commercial fishers. The work was carried 

out as collaboration between DTU Aqua and Aarhus University. A survey area in the western Baltic, 

around the islands of Ærø and Langeland was chosen. Information about by-catch amounts was achieved 

in collaboration with the commercial Fishery Association in that area. 12 vessels participated in the 

project, starting in December 2002 and extending into April 2003. The vessels recorded spatial and 

temporal explicit information on all net sets during that period, along with information on by-catch 

events. 

Information from more than 42,000 nets was covered by the survey, revealing a total of 426 caught birds. 

This equals 0.39 birds/1000 NMD (net meter days). The most numerously by-caught bird species was 

Common Eider Somateria mollissima, with 0.27 birds/1000 NMD. Common Scoters Melanitta nigra (0.03 

birds/1000 NMD), Cormorant Phalacrocorax carbo (0.04 birds/1000 NMD) and Long-tailed Duck Clangula 

hyemalis (0.03 birds/1000 NMD) also frequently appeared in the by-catch statistics. This leads to an 

estimated 800 by-caught birds per winter season. 

During the study a total of 8 aerial surveys of birds were conducted. Up to 140,000 Common Eiders were 

estimated to be present in the study area at peak presence. The average spatial distribution of these birds 

was modeled.  

The gill net fishery was concentrated in water depths of between 4 and 18 meters, which coincide with 

the preferred water depth of most diving ducks. A close relation between bird density and fishing 

intensity could be demonstrated.  

Based on this survey a continued programme has recently been initiated. As a request from the Danish 

Agrifish Agency, Aarhus University will do a two year survey on by-catch in the non-commercial fishery. 

This work is specifically focused on the NATURA2000 areas under the Habitats Directive. 
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Seabird bycatch in Lithuanian gillnet fisheries 

Mindaugas Dagys1 

1Institute of Ecology of Vilnius University, Lithuania 

Most documented seabird bycatch in Lithuania occurs in the costal waters (marine waters up to 20 m 

depth) along the ca. 100 km long Lithuanian Baltic Sea coast. The coastal gillnet fishery in its present form 

started here in 1992 after restrictions, formerly imposed by the USSR outer border status, were lifted. 

Fishing effort and catches increased rapidly during the first decade, but stabilised around 2000 and have 

even decreased slightly over recent years. At present, up to 100 small boats (mostly up to 10 m in length), 

operated from the coastline, are involved in the coastal gillnet fishery, with the main target species being 

cod, herring, smelt and salmon. Most fishing effort occurs from September to May, which coincides with 

aggregations of wintering and migrating seabirds in Lithuanian waters. Previous research into gillnet 

fishery impact on wintering seabirds in Lithuanian waters suggested that up to 10–15% of all the birds 

wintering in Lithuanian waters were killed in fishing nets. The most common bycatch victims were Long-

tailed Duck (51%), Velvet Scoter (15%), Goosander (13%) and Red-throated Diver (5%). Surface set 

salmon nets of large mesh size proved to be the most dangerous to seabirds – bird entanglement rate in 

these nets was ca. 6 times higher than in small mesh size herring and smelt gillnets. As a result of this 

research, restrictions on gillnet fishery were proposed in the marine SPAs, established for the protection 

of wintering seabirds. These restrictions include a ban on the most dangerous gillnets (mesh size 50 mm 

and larger) during the seabird wintering period in waters up to 15 m in depth. However, there is still a 

lack of compliance with these restrictions. 

Pilot studies have also been carried out in Lithuania to assess the feasibility of using alternative fishing 

gear, less dangerous to birds. The alternatives included long-lines for cod and herring traps. Long-lines 

seem to be a particularly viable solution, since in Lithuanian waters they produce almost no bird bycatch 

and are as effective at catching cod as gillnets. 

Main problems in eliminating bycatch in Lithuania include the lack of visibility of the problem – despite 

that the problem has been identified more than 10 years ago, public is not aware of its extent, ministries, 

responsible for the protection of environment and for fisheries, are reluctant to solve the problem. There 

is still no legal obligation to report the bycatch, despite that fishing nets also kill numerous rare birds – 

included in the Annex 1 of the EU Birds Directive and the Lithuanian Red Data Book. 

Priorities, related to seabird bycatch in Lithuania, include establishment of the systematic monitoring and 

reporting of seabird bycatch, enforcement of the already existing bycatch mitigation measures and 

development and promotion of alternative fishing techniques. 
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Seabird bycatch information from gillnet fisheries in Latvia 

 
Antra Stipniece1 

 
1Laboratory of Ornithology, Institute of Biology, University of Latvia, Salaspils, Latvia 

 

In Latvia gillnets are used in coastal fishety (<20m depth), beyond 20m isobath and in inland waters. 

None of the users has to report fishing effort or bycaught birds. In recent years fishing effort has 

decreased due to ship scrapping activities and reduced fishing quotas. Knowledge about bycatch extent 

and composition so far refers to coastal fishery (20m depth) and  has come from Fisheries research 

institute contact fishermen (Urtāns, Priednieks 1999) and 2 special projects in 2000/2001, 2005-2008, when 

fishermen were contracted and asked to register fishing effort and to provide bycaught birds for species 

identification. Bycatch severity (in 2005-2008 0-0.83,average 0.28 birds/100 net day) and species 

composition differs site by site, Long tailed duck Clangula hyemalis being the most common victim. 

Bycatch peaks coincide with migration season in March-April and autumn. 
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Experiences from the Albatross Task Force 

Oliver Yates1 

1Albatross Task Force, BirdLife International Global Seabird Programme, Coquimbo, Chile 

 

Confronted by alarming declines in albatross and petrel populations, especially in the Southern 

Hemisphere, BirdLife International and the Royal Society for the Protection of Birds recognised the 

urgent need to directly combat the primary impact on seabird survival; mortality in longline and trawl 

fisheries. The Albatross Task Force (ATF) was established to tackle the problem at the source, on board 

vessels and in ports shoulder to shoulder with the captains and crew. 

Significant advances in mitigation measure design have been achieved since seabird bycatch was first 

recognised in longline and trawl fisheries. The ATF has demonstrated how locally employed experts can 

demonstrate, develop and improve existing measures in collaboration with industry to facilitate and 

encourage implementation on board vessels.  

Over the past years the ATF has managed to achieve significant reductions of >80% in seabird mortality 

in several of the target fisheries through the implementation of measures and the adoption of regulations. 

An important aspect of industry acceptance has been due to experimental testing of mitigation at-sea in 

commercial conditions, which has allowed industry to be closely involved with the process from the 

beginning.     

Mitigation measures to prevent seabird mortality in trawl and longline fisheries started off as a set of 

concept ideas. The ATF model of working directly with industry to experiment and improve measures 

and develop best practice standards for mitigation designs is a clear example of how concept ideas can be 

developed into an effective measure to combat seabird mortality.  

While no measures currently exist for gillnet fisheries, there are many concept ideas that should be 

developed in collaboration with industry. One, or several, of these may become the next conservation 

success story for seabirds. 
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Potential applications of camera monitoring for seabird bycatch assessment 

Finn Larsen1 

1National Institute for Aquatic Resources, Technical University of Denmark, Charlottenlund, Denmark 

 

Finn Larsen presented the results of a trial with Remote Electronic Monitoring (REM) conducted by the 

Danish National Institute of Aquatic Resources (DTU Aqua) on board 6 Danish gillnet vessels. The main 

aim was to test if a fully documented fishery using REM was possible on vessels smaller than 15 m l.o.a. 

A secondary aim was to test if REM could be employed to reliably document bycatch of marine mammals 

and seabirds. The REM system used was manufactured by Archipelago Ltd. and consisted of 3 CCTV 

cameras, a GPS receiver and a hydraulic pressure sensor, all connected to a control box with a replaceable 

hard disk and a user interface. The cameras were positioned to provide a view of the net as it came out of 

the water, a view of the table where the catch was removed from the nets and an overview of the deck, 

respectively. Two of the vessels fished in northern Øresund (ICES sub-area IIIb), four vessels fished in 

Skagerrak and two of these four also fished in the North Sea. The trial covered a total of 811 trips with 

5,096 hauls from May 2010 to May 2011. Observing seabird bycatch on the videos was not possible at 

speeds higher than normal speed, so for 5 of the vessels only every 10th trip was reviewed. For the 6th 

vessel all trips were reviewed. A total of 68 seabirds were observed, of which 64 could be identified to 

species, and were 31 guillemots, 16 cormorants, 12 eiders and 5 gulls. The gulls were all alive and 

subsequently released. The installation costs were c. 9,000 EUR pr. vessel and running costs including 

video reviewing were 220 EUR pr. day at sea. DTU Aqua is starting a new REM project in May 2012, 

which will cover up to 16 gillnet vessels in ICES sub-areas 22-23, and continue for about one year. The 

main aim is monitoring harbour porpoise bycatch, and there is at present no funding to extract seabird 

bycatch information. However, the video recordings will be stored for later review if funding for 

extracting seabird bycatch data should become available. 
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Potential applications of Save Wave Technology to reduce seabird bycatch 

Dimitri Vernicos1 

1SaveWave, Delft, The Netherlands 

Dimitri Vernicos presented the activities of the company SaveWave BV in the field of by-catch, he has 

been involved in the field of by-catch since his thesis 10 years ago which aim was to assess Tursiops 

truncatus interaction with the Greek traditional trammel net fishery as well as assessing the efficiency of 

Acoustic Deterrent Devices to offer a solution to the interaction. 

SaveWave BV is a small and dynamic Dutch company specialized in the development of ecologically 

sustainable solutions to problems in the world's oceans. Its goal is to save sea mammals and seabirds, 

who die as a result of by-catch, with solutions that are economically sustainable for fishermen. It has 

developed various products such as the Dolphin Saver, Orca Saver and is now developing two new 

products the Aquaculture Shield and the Seabird Saver.  

The Seabird Saver is a project in the early stages of Design and Development and will be funded for two 

years by the European Subsidy called Eurostar under the acronym Bird Saver. It will emit simultaneously 

both visual and acoustical signals specially designed to warn seabirds of the danger zone at the stern of 

the fishing vessel as the longlines are set. The Acoustic and Visual signals will trigger a flee response in 

seabirds and in the long term will lead to an increase in sensitization and thus avoidance of fishing 

vessels. The Seabird Saver is being developed to solve mainly seabird by-catch in the longline industry 

with possible spin offs in other areas where unwanted mortality of seabirds occur. 

At the end of the presentation it was underlined that there is lack of knowledge on two topics, 

respectively on the seabirds aerial and aquatic acoustic and visual abilities, and that further knowledge 

and research on these topics in relation to by-catch was necessary in order to develop effective solutions 

and mitigation measures that would efficiently reduce seabird by-catch.  
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1. Introduction

The status of seabird populations is deteriorating faster com-
pared to other bird groups, and bycatch in fisheries is identified
as one of the principle causes of declines (Croxall et al., 2012).
The problem of seabird bycatch in gillnet fisheries has long been
known in the Pacific, Atlantic oceans and Baltic Sea (Tull et al.,
1972; Ainley et al., 1981; Piatt and Nettleship, 1987; Stem-
pniewicz, 1994), and gillnets have been the cause of some of the
highest recorded mortalities of seabirds worldwide. In the North
Pacific, drifting gillnets were estimated to be killing c. 500,000
birds per year, prior to a UN moratorium in 1992 (DeGange et al.,
1993; Uhlmann et al., 2005). A review by Robins (1991) found 60
species of seabirds had been reported caught in gillnets worldwide,
and that net mortality was a major contributor to declines of auk
populations in California, Newfoundland, the Canadian Arctic, west
Greenland and northern Norway. A regional review revealed that
between 100,000 and 200,000 seabirds could be being killed annu-
ally in gillnets in the Baltic and North Sea region alone (Žydelis
et al., 2009).

Surprisingly, the global magnitude and significance of seabird
bycatch in gillnet fisheries remain largely unknown (Robins,
1991; Žydelis et al., 2009). Assessment is hampered by large and
diverse artisanal fisheries (i.e. small-scale fisheries for subsistence
or local markets, typically using traditional fishing gears and small
boats), and data on fishing effort and catch of target and non-target
species are very sparse.

The objectives of this review were to:

� identify seabird species susceptible to and impacted by gillnet
fishing;
� summarise seabird bycatch in gillnet fisheries globally by

region and identify likely data gaps;
� assess factors determining bird captures in gillnets;
� review bycatch mitigation measures in use or under

development;
� identify areas where conservation actions are most needed.

2. Materials and methods

2.1. Literature search

We reviewed a broad array of scientific publications, published
and unpublished reports to collate available data on seabird by-
catch in gillnet fisheries worldwide. We identified literature
sources by querying the Internet and academic databases (e.g.,
ISI Web of Knowledge and Zoological Record (TM)), and examining
reports otherwise known to authors of this review. Our focus was
on existing fisheries, although where useful we mention fisheries
that are no longer active.

Due to the high variability in metrics used when assessing and
reporting seabird bycatch in gillnet fisheries (Žydelis et al., 2009), it
was not possible to summarise the studies in a standardised way.
We therefore summarised results by pooling the reported bycatch
estimates from non-overlapping regions. We included all informa-
tion available, including some based on small sample sizes, on the
assumption that they represent the best available knowledge to
date.

We focused this review on seabird bycatch in marine waters
only and considered only seabird species listed in Croxall et al.
(2012). We summarised the results by ocean regions using the
FAO fishing area boundaries (http://www.fao.org/fishery/area/
search/en), some of which were grouped (Fig. 1).
2.2. Gillnet fishing methods

Gillnets are a non-mobile fishing gear with a mesh that traps
fish and other organisms. Mesh sizes vary according to target spe-
cies, ranging from 15 mm to over 250 mm. The net acts as a wall
that is weighted or anchored at the bottom and buoyed at the
top (the ‘‘float’’ or ‘‘cork’’ line) to keep it vertical in the water col-
umn. This blocks the pathway of larger organisms, creating a risk
of entanglement for non-target species such as seabirds, turtles,
sharks and marine mammals. The gillnet is known as a ‘‘fixed gill-
net’’ or ‘‘set-net’’ if it is attached to the seabed by a weighted an-
chor at each end. The gillnet is a ‘‘driftnet’’ if it is suspended in
the water column (one end is buoyed and the other is attached
to the stern of a fishing vessel or buoy). Traditionally, nets were
made from hemp, cotton or multifilament nylon, which were usu-
ally highly visible to seabirds. In recent decades, monofilament has
been increasingly used, being cheaper, longer lasting and easier to
handle, but also less visible to seabirds and other non-target taxa,
increasing the potential for bycatch. In 1992, the United Nations
imposed a moratorium on the use of large-scale (>2.5 km long)
driftnets on the high seas (U.N. Resolution 46/215), but small-scale
driftnetting continues and driftnets, set-nets and other types of
gillnets (e.g., trammel nets) persist within many EEZs. Analysis of
gillnet fishing effort revealed that this type of fishing takes place
in nearshore waters of all continents except Antarctica, and is the
most intensive along coasts of SE Asia and in the NW Pacific
(Waugh et al., 2011; Sea Around Us Project, 2013). In this review
we considered reported bird bycatch in all types of gillnets.



Fig. 1. Ocean regions used for reviewing seabird bycatch in gillnet fisheries. Region boundaries are roughly based on FAO fishing area boundaries.

Table 1
Taxonomic groups and numbers of seabird species that were identified as susceptible
to fisheries bycatch based on their foraging technique, and actual records of species
caught (see Appendix).

Taxonomic group Total number
of species

Number of
species
identified as
susceptible

Number of
species
reported
as bycatch

Steamerducks 4 4 0
Diving ducks 1 1 1
Seaducks 13 13 11
Penguins 18 18 5
Loons 5 5 5
Albatrosses 22 3 8
Giant-petrels 2 0 2
Fulmars 2 2 2
Petrels 54 10 4
Shearwaters 22 22 13
Storm-petrels 23 0 3
Diving petrels 4 4 0
Grebes 4 4 4
Tropicbirds 3 0 0
Frigatebirds 5 0 0
Pelicans 3 0 1
Gannets & boobies 10 10 3
Cormorants 29 29 12
Phalaropes 2 0 0
Gulls, terns, skuas,

jaegers, kittiwakes
94 0 11

Auks 23 23 19
TOTAL 343 148 104
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2.3. Seabird susceptibility to bycatch in gillnet fisheries

The bird species most susceptible to entanglement in gillnets
are those that forage by diving for fish or benthic fauna. Suscepti-
bility we define as characteristic that is irrespective of population
size and indicates higher probability of being caught in the nets
compared to non-susceptible species. The species and number of
individuals caught by gillnets are also affected by factors such as
mesh size, setting depth, time of day, the length of time that the
net is left to soak, water transparency, weather conditions and set-
ting location in relation to seabird abundance.

By reviewing 343 world seabird species (as listed by Croxall
et al., 2012) we identified 148 species that are potentially suscep-
tible to entangling in gillnets due to their foraging behaviour, of
which 81 have been recorded caught in fishing nets (Appendix).
Additionally, 23 surface foraging species were recorded caught in
the nets, which we did not identify as susceptible (Appendix, Ta-
ble 1), however these species never dominated the composition
of bycatch. In principle, a gillnet might entangle any bird that
comes into contact under different circumstances, and there are re-
cords of gillnets trapping dabbling ducks (R. Žydelis personal
observations), shorebirds (Manly, 2009) and even a barn owl (Tyto
alba, Norman, 2000). Marine birds that have been recorded caught
in gillnets, but are not listed as susceptible in Appendix, include
species which likely entangled during the net hauling or setting
(e.g., storm-petrels, gulls; Soczek, 2006) or were trapped when
scavenging a net drifting at the surface (e.g., gulls, kittiwakes,
storm-petrels; DeGange et al., 1993; Artukhin et al., 2010).

The taxonomic groups with most susceptible species were cor-
morants, auks, shearwaters, penguins and seaducks (Table 1). Con-
sidered together, seabirds susceptible to bycatch in gillnets occur
across all oceans, but species diversity is highest in temperate
and sub-polar regions (Fig. 2). The list of susceptible species in-
cludes 5 Critically Endangered, 14 Endangered, 29 Vulnerable,
and 15 Near Threatened species on the IUCN Red List (IUCN,
2012), with the remainder (85 species) being classified as Least
Concern (Appendix).
3. Results – seabird bycatch by ocean regions

3.1. Northeast Atlantic

This region encompasses the northeast Atlantic bounded by
longitude 42 W and latitude 36 N (Fig. 1). The area is home to mil-
lions of auks breeding on islands and rocky costs; seaducks are
especially numerous in the Baltic Sea; pelagic areas are frequented
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