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Wadden Sea: fish nursery, marine juveniles 

species 

http://www.waddensea-secretariat.org/about-us/Satellite Photo of the Wadden Sea area
http://www.biopix.com/zoom.aspx?photoid=53456
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://wild-wonders.photoshelter.com/image/I00008NTT_56q1E0&ei=4EqsVOroMYO3PI76gWA&psig=AFQjCNHIItzLmDoycvo76LKH8oF5yaZMiA&ust=1420663817240993


Resident species:  

closed life cycle within Wadden Sea 

http://www.biologie.uni-rostock.de/oekologie/balticsea/03 Animals/12 Fishes/Agonus caraphractus.htm


Migratory species: inhabit Wadden Sea temporarily 



QSR trends: 

Marine juveniles, residents and migratory species 
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https://www.cartoonstock.com/cartoonview.asp?catref=scr0113
http://www.bluemarlinbrand.com/retail.htm


QSR data sources: gear for bottom fish 
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QSR data sources: gear for pelagic fish: fyke 
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QSR data sources: gear for pelagic fish: stownet 

9 



standardised trend analysis QSR 
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Monitoring 

programme 
Sampling period Sampling areas Years 

DFS Sep Dutch Wadden Sea 1970 - 2015 

DYFS Sep-Oct German Wadden Sea 1979 - 2015 

AWI Mar, Jul East Frisia 1993 - 2007 

NIOZ Mar-Jun, Sep-Oct Dutch Wadden Sea 1960 - 2015 

WMR Apr-Jun, Sep-Nov Dutch Wadden Sea 2000 - 2015 

oyster reefs May, Jun, Sep Jade 2014 

salt marshes monthly Dithmarschen 2015 - 2016 

Schleswig-

Holstein 
Aug Dithmarschen, N Frisia 1991 - 2015 

Jade Apr-Aug Jade 2005 - 2015 

German 

estuaries 
May, Sep-Oct Ems 2009 - 2015 

Danish rivers by species Danish rivers 1975 - 2015 mark-
recapture 



QSR: example beam trawl 
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http://www.biopix.com/zoom.aspx?photoid=53456
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Migratory fish Danish  

rivers: salmon & houting 
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Salmon 

+ removal dams 

+ habitat restoration 

+ restocking  
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Skjern Å 

 Ribe Å 

Houting 

+ restocking 1987 – 1992 

- only population (ca 1000) left in 
Vida Å 

- increased cormorant predation: 
changed behaviour 

http://www.reformrivers.eu/system/files/photo River Skjern %E2%80%93 Flagship restoration site.png


Why has nursery function changed? 

 Climate change? 

 De-eutrophication? 

 Fisheries? 

 Habitat change? 
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Plaice spawning stock biomass North Sea 

http://blog.scubadivewest.com/wp-content/uploads/2011/04/Plaice-face1.jpg
http://www.biopix.com/zoom.aspx?photoid=53456
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://wild-wonders.photoshelter.com/image/I00008NTT_56q1E0&ei=4EqsVOroMYO3PI76gWA&psig=AFQjCNHIItzLmDoycvo76LKH8oF5yaZMiA&ust=1420663817240993


Wadden Sea too warm to grow well? 
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warm year 2002 cold year 1989 

Teal et al 2012 

 

spring     summer 



Wadden Sea fisheries 

shrimp landings (t) 



Bycatch shrimp fisheries 

Reduction spawning stock plaice 
12-17% (van der Hammen et al. 2015) 

 

German and Dutch 

fisheries in process to gain 

MSC (Marine Stewardship 

Council) 

 

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjph4Hx9tXTAhXMhRoKHbUXAiIQjRwIBw&url=https://nl.wikipedia.org/wiki/Vlag_van_Nederland&psig=AFQjCNEVnpJ_yvDKmGa1PuLDiz3AzSwZxQ&ust=1493976656978060
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiCgYr89tXTAhUEqxoKHR9ZAh4QjRwIBw&url=https://en.wikipedia.org/wiki/Flag_of_Germany&psig=AFQjCNF0N8GGyZ3E1ion-sbgQKTMVNNw0g&ust=1493976680264227


QSR Fish recommendations for research 

 From monitoring to mechanistic understanding  

 Wadden Sea as one step in the whole life cycle 

 Food web perspective: predator-prey relationships 

 Species-habitat relationships: habitat quantity and quality 

 Other habitats than monitored areas: salt marsh, mussel bed 

 Connectivity: at large (migrations) and small (habitat mosaic) 
scales 

 Ecophysiology: optimal and critical ranges 

 Role of pelagic species 
21 



Wadden Sea QSR Fish targets-reformulated 

Overall target: 

There should be no human-induced bottlenecks in the Wadden Sea for fish 

populations or their ecosystem functions 

Maintain or improve: 

● robust and viable populations of estuarine resident fish species 

● nursery function of the Wadden Sea and estuaries 

● quality and quantity of typical Wadden Sea habitats 

● passage ways for fish migrating between the Wadden Sea and inland 

waters 

● conservation of endangered fish species 
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Swimway approach to implementation of targets 

wimway 

        Diadromous          Juvenile migrants            Seasonal migrants         Advantitious            Residents 

• All species utilising the Wadden Sea 
 

• Focus on life-cycle and identify 
bottlenecks 
 

• Build on existing work and inspire 
project development and 
cooperation  

 



Background 

 Trilateral Ministers Conference Declaration 
2014 – Tønder 

 Wadden Sea Board: further implement fish 
targets 

 3 prior meetings in Hamburg (2015-2017) 

Aims 

 Address Trilateral Fish Targets 

 In 2017-2018 develop trilaterally supported 
programme for 2018-2024 

 Present at Wadden Sea Ministers Conference 
2018 

 

Swimway Programme 
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Research & 
monitoring 

Policy 

Measures 

Stakeholder involvement 

Showcases 

Trilateral programme focus 

Communication and awareness 



Bottlenecks along swimways: a matter of scale 
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Spawner 

Larvae and 
juveniles 

Eggs 

Recruitment 

Spawning 
migrations 

First feeding 
& larval drift 

? 

Quality and 
quantity of 

habitats 

? 



Research and monitoring 
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Implementation of trilateral fish targets 

Selection of fish species typically found in the Wadden Sea  
at some point during their life cycle – flagship and fleet  

Review of current research and monitoring activities on fish in the Wadden Sea 

ecophysiology 

Indicators for evaluation 

predator-prey 
relationships 

species-habitat 
relationships 

connectivity along 
the swimway 



Fish lifestyles - Flagship and fleet species 
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Lifestyle Flagship Fleet 

Pelagic marine 
juveniles 

Herring Sprat, sandeel, anchovy, horse mackerel  

Demersal 
marine 
juveniles 

Plaice Sole, dab 

Wadden Sea 
residents 

Eelpout or gobies Eelpout, sea snail, rock gunnel  

Diadromous 
species 

Smelt Twaite shad, salmon, sea trout, houting, 
sturgeon 

Marine 
adventitious 

Sharks Rays ..  



Process  

Wadden Sea Board & Trilateral 
Group on Management and 
Monitoring  

Research & 
monitoring 

Policy & 
management 

Organisation & 
finance 

Stakeholder 
commitment & 
communication 

Trilateral Coordination Team 



Swimway time line 
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Elaboration of 
proposal with 
coordination team 
and working 
groups 

Stakeholder 
involvement 

Meeting second 
half of 2017 
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Getting support 

Signing declaration 
May 2018 
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Implementation of 
programme ….  



Thank you for 

your attention! 
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