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                     Abstract
Over centuries dramatic changes have occurred in the species composition of the Wadden Sea, a shallow coastal sea bordering the North Sea. Natural dynamics as well as direct and indirect anthropogenic influences have resulted in the introduction and the disappearance of important benthic populations. Historic records and extensive surveys show large variability in benthic suspension-feeder stocks. Infaunal species like the cockle (Cerastoderma edule) are extremely variable over time and space, hence show a typical resilient response. Mussel (Mytilus edulis) beds seem to be more stable over time. Once lost, mussel beds need more time to re-establish bed structures. It is hypothesized that infaunal populations have a high resilience, while epifauna species are characterized by resistance to changes as they form structures like reefs or beds. On the basis of this hypothesis the consequences of new introductions can be evaluated. It can be expected that the recent introduction of the resistant reef-building epifaunal Pacific oyster Crassostrea gigas, will lead to shifts in benthic suspension-feeder populations and eventually will develop a new stable state for the Wadden Sea that potentially offers less food for birds. This situation may deviate considerably from the actual nature conservation objectives that focus on the role of the Wadden Sea as one of Europe's most important wetlands for migratory bird populations.
Keywords
	mussels
	cockles
	oysters
	resistance
	resilience
	fishery





                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 129.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 169.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 169.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    
                        
                            
                                Preview

                                
                                    
                                        Unable to display preview. Download preview
                                            PDF.

                                    
                                    Unable to display preview. Download preview
                                        PDF.

                                

                            

                        
                    

                    
                        
                    

                    

                    

                     References
	Armonies W 2001 What an introduced species can tell us about the spatial extension of benthic populations. Mar Ecol Prog Ser 209: 289–294

                    Google Scholar 
                

	Armonies W Reise K 1999 On the population development of the introduced razor clam Ensis americanus near the island of Sylt (North Sea). Helgoläder Meeresunters 52: 291–300
Article 
    
                    Google Scholar 
                

	Beukema JJ 1992 Expected changes in the Wadden Sea benthos in a warmer world: lessons from periods with mild winters. Neth J Sea Res 30: 73–79
Article 
    
                    Google Scholar 
                

	Bougrier S Geairon P Deslous-Paoli JM Bacher C Jonquieres G 1995 Allometric relationships and effects of temperature on clearance and oxygen consumption rates Crassostrea gigas (Thunberg). Aquaculture 54: 143–154
Article 
    
                    Google Scholar 
                

	Bruins RBW 1983 Crassostrea gigas op Texel. Correp Blad Ned Malacol Ver 215: 1436–1438 (in Dutch)

                    Google Scholar 
                

	Cadée G 2000 Japanse oester (Crassostrea gigas) populaties tussen Oudeschild en Mok, Texel. Het Zeepaard 60: 260–269

                    Google Scholar 
                

	Dame RF 1996 Ecology of Marine Bivalves: An Ecosystem Approach. CRC Press Boca Raton, FL, 254 p

                    Google Scholar 
                

	Dame RF 2005 Oyster reefs as complex ecological systems. In: The Comparative Roles of Suspension-Feeders in Ecosystems, RF Dame S Olenin (Eds), Kluwer Academic Publishers, Dordrecht, pp 331–344

                    Google Scholar 
                

	Dankers NMJA Dijkman EM Jong ML de Kort G de Meijboom A 2004 De verspreiding en uitbreiding van de Japanse oester in de Nederlandse Waddenzee. Alterra rapport 909, 51 p (in Dutch)

                        Google Scholar 
                

	Dare PJ Bell MC Walker P Bannister RCA 2004 Historical and current status of cockle and mussel stocks in the Wash, CEFAS, Lowestoft, 85 p

                    Google Scholar 
                

	Dijkema R 1997 Molluscan fisheries and culture in The Netherlands. NOAA Technical Report NMFS 129: 115–136

                    Google Scholar 
                

	Drinkwaard AC 1999 Introductions and development of oysters in the North Sea: a review. Helgoläder Meeresunters 52: 301–308

                    Google Scholar 
                

	Hagmeier A 1941 Die intensive Nutzung des nordfriesischen Wattenmeeres durch Austern-und Muschelkultur. Z Fischerei 39: 105–165

                    Google Scholar 
                

	Kater B Baars D 2003 Reconstructie van oppervlakten van litorale japanse oesterbanken in de Oosterschelde in het verleden en een schatting van het huidige oppervlak. RIVO rapp C017/03

                        Google Scholar 
                

	Kater B Baars D Perdon J van Riet M 2002 Het inventariseren van sublitorale oesterbestanden in de Oosterschelde mbv side scan sonar. RIVO rapp C058/02, 26 p

                        Google Scholar 
                

	Kamermans P Smaal AC 2003 Mussel culture and cockle fishery in the Netherlands: finding a balance between economy and ecology. J Shellfish Res 21: 509–517

                    Google Scholar 
                

	Petersen GH 1996 Red list of macrofaunal benthic invertebrates in the Wadden Sea. Helgoläder Meeresunters 50(suppl): 69–76
Article 
    
                    Google Scholar 
                

	Petersen KS Rasmusen KL Heinemeier J Rud N 1992 Clams before Columbus? Nature 359:679
Article 
    
                    Google Scholar 
                

	Reise K 1982 Long-term changes in the macrobenthic invertebrate fauna of the Wadden Sea: are the polychaetes about to take over? Neth J Sea Res 16: 29–36
Article 
    
                    Google Scholar 
                

	Reise K 1998 Pacific oysters invade mussel beds in the European Wadden Sea. Senckenbergiana maritima 28: 167–175
Article 
    
                    Google Scholar 
                

	Reise K 2004 Contribution to Wadden Sea quality status report, in press

                        Google Scholar 
                

	Reise K Gollasch S Wolff WJ 2002 Introduced marine species of the North Sea coasts. In: In: Invasive Aquatic Species of Europe: Distribution, Impacts and Management, E Leppäoski S Gollasch S Olenin (Eds), Kluwer Academic Publishers, Dordrecht, pp 260–266

                    Google Scholar 
                

	Ren JS Ross AH Schiel DR 2000 Functional descriptions of feeding and energetics of the Pacific oyster Crassostrea gigas in New Zealand. Mar Ecol Prog Ser 208: 119–130

                    Google Scholar 
                

	Smaal AC 2002 European mussel cultivation along the Atlantic coast: production status, problems and perspectives. Hydrobiologia 484: 89–98
Article 
    
                    Google Scholar 
                

	Tydeman P 1999 Japanse oesters in de Eemshaven. Het Zeepaard 59(2): 58–64

                    Google Scholar 
                

	Wehrmann A Herlyn M Bungenstock F Hertweck G Millat G 2000 The distribution gap is closed — first records of naturally settled Pacific oysters Crassostrea gigas in the East Frisian Wadden Sea, North Sea. Senckenbergiana maritima 30: 153–160

                    Google Scholar 
                

	Wolff WJ 2000 Causes of extirpations in the Wadden Sea, an estuarine area in The Netherlands. Cons Biol 14(3): 876–885
Article 
    
                    Google Scholar 
                

	Wolff WJ Reise K 2002 Oyster imports as a vector for the introduction of alien species into northern and western European coastal waters. In: In: Invasive Aquatic Species of Europe: Distribution, Impacts and Management, E Leppäoski S Gollasch S Olenin (Eds), Kluwer Academic Publishers, Dordrecht, pp 193–205

                    Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	Centre for Shellfish research, Netherlands Institute for Fishery research, Yerseke, The Netherlands
Aad Smaal & Johan Craeymeersch

	MarinX Consultancy, Elkerzee, The Netherlands
Marnix van Stralen


Authors	Aad SmaalView author publications
You can also search for this author in
                        PubMed Google Scholar



	Marnix van StralenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Johan CraeymeerschView author publications
You can also search for this author in
                        PubMed Google Scholar







 Editor information
Editors and Affiliations
	Marine Science Department, Coastal Carolina University, Conway, SC, USA
Richard F. Dame 

	Coastal Research and Planning Institute, Klaipeda University, Klaipeda, Lithuania
Sergej Olenin 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2005 Springer


 About this paper
Cite this paper
Smaal, A., van Stralen, M., Craeymeersch, J. (2005).  Does the Introduction of the Pacific Oyster Crassostrea gigas Lead to Species Shifts in the Wadden Sea?.

                     In: Dame, R.F., Olenin, S. (eds) The Comparative Roles of Suspension-Feeders in Ecosystems. NATO Science Series IV: Earth and Environmental Series, vol 47. Springer, Dordrecht. https://doi.org/10.1007/1-4020-3030-4_16
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/1-4020-3030-4_16

	
                            Publisher Name: Springer, Dordrecht

	
                                Print ISBN: 978-1-4020-3028-4

	
                                Online ISBN: 978-1-4020-3030-7

	eBook Packages: Biomedical and Life SciencesBiomedical and Life Sciences (R0)


Share this paper
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







 Publish with us
Policies and ethics



                    
    

                    
                

            
        

        
            
                
                    
                


                
                    
                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 129.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 169.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 169.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    

                    

                    

                


            
        

    

    
        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.242.37.42
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    



