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Work as a researcher at the university of Agriculture science and are also part of the ICES wgbyc.
Marine mammal interaction including monitoring, development of mitigation measures and fishing gear development.
 




• Is there a problem?
• Estimating bycatch numbers (ICES, 

Helcom, Ospar)
• Monitoring
• Maps of Bycatch risk

What should we do about it?
• Decrease effort
• Alternative fishing gear
• Modifying traditional fishing gear
• Marine protected areas
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So today I will give you an overview of the main bycatch projects that are carried out in Sweden.
So if we first ask are self, do we actually have a problem? To answer that we need to assess the bycatch. The assessment is mainly done in other foras such as ICES but also OSPAR and Helcom. To assess bycatch we need to monitor bycatch which is a task for SLU. 
Information that is important is also to look at where the bycatch is actually taking place. Therefore we also work developing bycatch risk maps. So I will talk shortly about these two tasks. 
So what should we do about the potential to high bycatch?
Decrease effort, alternative fisging gear, modifying traditional fishing gear and marine protected areas are well known mitigation measures. I will not talk about marine protected areas cause we do not do that work. 





Is there a problem?
Monitoring

Pilot project with onboard observers 2017 to 2019, few trips.....high variation

Pilot project on voluntary electronic monitoring 2020 to 2021
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Monitoring, 
We have had pilotprojects with onboard observers in gillnet fisheries in Swedish waters, however there are hugh costs for few trips and giving a high variation.
Therefore we looked into using cameras instead. We know they work and have been tried in Denmark and the Netherlands among others but we had the same problems described by marije, and we think there is a need for small portable camera systems. So we have developed one system by our self and are also trying out to other systems which you see here on the picture. 




- 10 fishermen

- What can 
cameras be 
used for?
Birds? 
Marine mammals?
Fish?

- Do voluntary 
datacollection 
work?

- Include data in 
EUmap
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10 fishermen are now involved in the project, keep close contact. We will be comparing systems and evaluating what cameras can record, not only marine mammals but also birds and fish and in the longrun maybe cameras could be replacing EUmap/DCF collection.
 
We do know from earlier experience that to use cameras you need to have a good communication with the fisheries, but is it actually possible to collect this information on a voluntary basis?
And finaly we are working with how and if these data can be included in future DCF/EUmap collection and ICES database format. 
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Maps of Bycatch risk

• AIS data, detailed logbook data
• Harbor porpoise distribution data

Bycatch riskmaps

In collaboration with DTU Aqua!!
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So where are porpoises being caught. If you have detailed information on fishing effort connecting it to porpoise distribution you can develop bycatch risk maps. 
So thereby there has been a collaborative work with DTU aqua within a helcom action project wher bycatch risk maps were developed on the base of AIS data, logbook data and porpoise distribution. 
What you see here are the areas in kattegatt where there is  a high risk of bycatch. 




What should we do about it?

Analysing fishing effort

Gillnet effort decrease in the South Baltic 2006-2017     Gillnet effort distribution 
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So what can we do about it, the most effective is to decrease effort. Therefore it is important to analyse how the effort has increased or decreased effort over the years as well as effort distribution. Sweden is actually one of the countries where all fishermen keep a rather detailed logbook and this enables effort analysis. So to the left you see the gillnet effort development from 2006 until 2017 and to the right you see the distribution of effort 2018 and 2019. 




Alternative fishing gear under development
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The past 20 years there has been an extensib´ve development of alternative gears, mainly due to the seal and fisheries conflict where gillnet fisheries suffers from seal damage. So we have a lot of alternatives tried out such as pots, we try fykemets and larger fykenet, we have develop trap net fisheriea and also developed a small scale seine fisheries. 
Some of these gear tpes are still under development and some of them are actually in ongoing implementation. 




Voluntarly pinger use

0

2

4

6

8

10

12

14

16

2015 2016 2017 2018 2019 2020

Fishers using pingers

3,5 increase of bycatch in nets with no pingers

Modifying traditional fishing gear
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Modifying traditional fishing gears include pingers. I will shortly present studies ongoing and preliminary results. 
First we have had an voluntary pinger program. We loan pingers to fishermen and they fill in protocols and we continuously can out and check the functionality of the pingers. 
 From fishermens protocols we did get info that there is : 3,5 increase of bycatch risk in nets with no pingers





Modified Banana pinger 55-120 kHz

Development of a seal-safe pinger

Pinger On/OFF 30 hour

Less porpoise clicks when pinger is on at 0 and 100 meter! 
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As mentioned we have a extensive seal fisheries conflict and pingers can act as a dinnerbell increasing depredation but also bycatch of seals. Therefore we have looked at a possible seal safe pinger. We have tried a cyclic pinger being on or off for 30 hours sending out signals from 55 kHz which we presume seals can only hear on a short distance.. Cpods placed at different distances, 0, 100 meter and 400 meter from the pinger. The results show that
there is less clicks when pingers are on at 0 aand 100 meter. 




• Fishing trials with pingers 
• (Seal-safe Banana pingers and Future Ocean)

Ongoing trials
Too small sample!!
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There has also been experimental fisheries going on and are still going on where fishermen are fishing with nets with or without pingers. Cameras onboard record the porpoises bycatch rates in the differnet nets. The pingers tried are Seal safe Banana pinger and future ocean 70 kHz which is also thought to be inaudible to seals. 
There is a decrease in bycatch in nets with both types of pingers but sample size needs to be increased to hopefully get significans. 




3 year study logging porpoise clicks in areas with pinger fisheries
Porpoise displacement in pinger fisheries areas??

• Porpoise behaviour around pingers and fishing gear
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Highly variable data, no clear sign of porpoise displacement

TIME

IN PROGRESS
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We have also looked at porpoise behavior in areas were we have an ongoing and extensive fishery with pingers. The purpose is looking at possible displacement of porpoises from an area. It is a 3 year study where Cpods have been placed in the an area where we have full insight of all fishineries going on. The results show a high variation, and we cannot see a clear sign of displacement even though we see decreased porpoise abundance with pinger fisheries. What you see here is a figure showing the Clicks of porpoises the black line over time, the grey parts is the fishing periods and the red line shows the relative fishing intensity over time. 




Porpoise behaviour towards pearl gillnets

Less porpoise clicks when pearls are used! 

In collaboration with Thunen institute and DTU Aqua!!
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The last project has been in collaboration with thunen institute and DDTU aqua and we have looked at the porpoise click rate near gillnets with small acrylic pearls placed at a continuous spacing in the net compared to control nets. The nets with pearls have shown to be more acoustic visible to porpoises and maybe this could decrease the bycatch of porpoises. 
So we actually have set out nets with pearls and CPODS logging porpoises on each side of the nets and then a control net with no pearls and Cpods. 
The results show that there was Less porpoise clicks recorded near the nets with pearls, this could be indicated as that the nets are more visible to the porpoises and that causes them to keep a distance to the nets. 




Thank you for listening! 

Sara Königson
Swedish University of Agriculture Science SLU AQUA
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