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                    Abstract
Sipuncula is a relatively species poor and generally rarely investigated phylum; nonetheless, it may play a considerable role in the ecosystem. During this study sipunculan species distribution patterns in four fjords of west Spitsbergen (Kongsfjorden, Hornsund, Isfjorden and van Mijenfjorden) were examined. Material was collected during ten cruises undertaken from 1997 to 2006. A total of 381 samples were taken at 132 stations located in the four fjords and, a total number of 920 sipunculans specimens were found in 114 of those samples. The highest sipunculan species richness was observed in Hornsund (six species), followed by Kongsfjorden and Isfjorden (five species in each fjord). Sipunculan fauna in all fjords was strongly dominated by Golfingia vulgaris (80% of all sipunculan individuals in Kongsfjorden), and Golfingia margaritacea (84% in van Mijenfjorden and 40% in Hornsund) or Nephasoma diaphanes (54% in Isfjorden). Locally, sipunculans were found in high densities (max. 62 ind. 0.1 m−2 and up to 11% of macrobenthic densities) and biomass (max. 110.87 g 0.1 m−2 and up to 80% of total fauna biomass). At such sites, sipunculans may play an important role in bioturbation of sediments and as a food source for higher trophic levels. Sipunculans did not occur within close proximity of the glacier where they might be eliminated due to high sedimentation rate and low amounts of organic matter. Because of their importance in benthic systems, a need to include sipunculans in routine macrobenthic surveys is emphasized.



                    
    


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

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]


Fig. 7[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Spatiotemporal variation of the epifaunal assemblages associated to Sargassum muticum on the NW Atlantic coast of Morocco
                                        
                                    

                                    
                                        Article
                                        
                                         27 June 2020
                                    

                                

                                Zahira Belattmania, Abdellatif Chaouti, … Brahim Sabour

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Sipunculan fauna in the Pacific Arctic region: a significant component of benthic infaunal communities
                                        
                                    

                                    
                                        Article
                                         Open access
                                         31 July 2017
                                    

                                

                                Monika Kędra, Jacqueline M. Grebmeier & Lee W. Cooper

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Biodiversity of Benthic Macro- and Microalgae from Svalbard with Special Focus on Kongsfjorden
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2019
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Berge J, Johnsen G, Nilsen F, Gulliksen B, Slagstad D (2005) Ocean temperature oscillations enable reappearance of blue mussels Mytilus edulis in Svalbard after a 1000 year absence. Mar Ecol Prog Ser 303:167–175
Article 
    
                    Google Scholar 
                

	Beuchel F, Gulliksen B, Carroll ML (2006) Long-term patterns of rocky bottom macrobenthic community structure in an Arctic fjord (Kongsfjorden, Svalbard) in relation to climate variability (1980–2003). J Mar Sci 63:35–48

                    Google Scholar 
                

	Chapman C (1955) Aspects of the fauna and flora of the Azores. III. Gephyrea. Ann Mag Nat Hist 8:351–352

                    Google Scholar 
                

	Colwell RK (2005) EstimateS, Version 7.5: statistical estimation of species richness and shared species from samples (Software and User’s Guide). Freeware published at http://viceroy.eeb.uconn.edu/estimates
                        

	Cottier F, Tverberg V, Inall M, Svendsen H, Nilsen F, Griffiths C (2005) Water mass modification in an Arctic fjord through cross-shelf exchange: the seasonal hydrography of Kongsfjorden, Svalbard. J Geophys Res. doi:10.1029/2004JC002757
                        

	Cutler EB (1968) A review of coral-inhabiting Sipuncula. Extrait des cahiers ORSTOM. Océanographie 3:51–63

                    Google Scholar 
                

	Cutler EB (1994) The sipuncula. Their systematics, biology, and evolution. Cornell University Press, New York

                    Google Scholar 
                

	Cutler EB, Cutler NJ (1987) Deep-water Sipuncula from the eastern Atlantic Ocean. Sarsia 72:71–89

                    Google Scholar 
                

	Fischer W (1895) Die Gephyreen des Naturhistorschen Museums zu Hamburg. Abhaltungen Geb Naturwiss (Hamb) 13:1–24

                    Google Scholar 
                

	Fischer W (1914) Weitere Mitteilungen uber die Gephyreen des Naturhistorischen (Zoologischen) Museums zu Hamburg. Jahrb Hamb Wissenschaftlichen Anstalten 31:1–28

                    Google Scholar 
                

	Fischer W (1922) Gephyreen der Arkischen Meere. Wiss Meeresuntersuchungen Abt Helgoland 13:229–246

                    Google Scholar 
                

	Fischer W (1925) Echiuriden, Sipunculiden, und Priapuliden. In: Grimpe G, Wagler E (eds) Die Tierwelt der Nord- und Ostsee. Akademische Verlagsgesellschaft, Leipzig, pp 1–55

                    Google Scholar 
                

	Fischer W (1929) Die Sipunculiden, Priapuliden und Echiuren der Arktis. In: Romer F, Schaudinn F (eds) Fauna Arctica. Verlag von Gustav Fischer, Jena, pp 451–490

                    Google Scholar 
                

	Görlich K, Węsławski JM, Zajączkowski M (1987) Suspension settling effect on macrobenthos biomass distribution in the Hornsund fjord, Spitsbergen. Polar Res 5:175–192
Article 
    
                    Google Scholar 
                

	Graf G (1989) Benthic-pelagic coupling in a deep-sea benthic community. Nature 341:437–439
Article 
    
                    Google Scholar 
                

	Grall J, Le Loc’h F, Guyonnet B, Riera P (2006) Community structure and food web based on stable isotopes (delta N-15 and delta C-13) analysis of a North Eastern Atlantic maerl bed. J Exp Mar Biol Ecol 338:1–15
Article 
    CAS 
    
                    Google Scholar 
                

	Hansen MD (1978) Nahrung und Fressverhalten bei Sedimentfressern dargestellt am Beispiel von Sipunculiden und Holothurien. Helgoländ Wiss Meer 31:191–221
Article 
    
                    Google Scholar 
                

	Hop H, Pearson T, Hegseth EN, Kovacs KM, Wiencke C, Kwasniewski S, Eiane K, Mehlum F, Gulliksen B, Włodarska-Kowalczuk M, Lydersen C, Węsławski JM, Cochrane S, Gabrielsen GW, Leakey R, Lønne OJ, Zajączkowski M, Falk-Petersen S, Kendall M, Wängber SA, Bischof K, Voronkov A, Kovaltchouk NA, Wiktor J, Poltermann M, di Prisco G, Papucci C, Gerland S (2002) The marine ecosystem of Kongsfjorden, Svalbard. Polar Res 21:167–208
Article 
    
                    Google Scholar 
                

	Hylleberg J (1975) On the ecology of the sipunculan Phascolion strombi (Montagu). In: Rice ME, Todorović M (eds) Proceedings of the international symposium on the biology of the sipuncula and echiura. Naucno Delo Press, Belgrade, pp 241–250

                    Google Scholar 
                

	Jørgensen BB, Glud RN, Holby O (2005) Oxygen distribution and bioirrigation in Arctic fjord sediments (Svalbard, Barents Sea). Mar Ecol Prog Ser 292:85–95
Article 
    
                    Google Scholar 
                

	Kędra M, Murina GV (2007) The sipunculan fauna of Svalbard. Polar Res 26:37–47
Article 
    
                    Google Scholar 
                

	Kendall MA (1994) Polychaete assemblages along a depth gradient in a Spitsbergen Fjord. In: Dauvin JC, Laubier L, Reish DJ (eds) Acte de la 4eme Conference internationale des Polychaetes. Mem Mus Natl Hist Nat, vol 162, pp 393–399

	Klein R, Mokady O, Loya Y (1991) Bioerosion in ancient and contemporary corals of the genus Porites: patterns and palaeoenvironmental implications. Mar Ecol Prog Ser 77:245–251
Article 
    
                    Google Scholar 
                

	Kohn AJ (1975) Predation on sipunculans. In: Rice ME, Todorović M (eds) Proceedings of the international symposium on the biology of the sipuncula and echiura. Naucno Delo Press, Belgrade, pp 313–334

                    Google Scholar 
                

	Lefauconnier B, Hagen JO, Rudant JP (1994) Flow speed and calving rate of Kongsbreen glacier, 70°N Spitsbergen, Svalbard, using SPOT images. Polar Res 13:59–66
Article 
    
                    Google Scholar 
                

	Loeng H (1991) Features of the physical oceanographic conditions of the Barents Sea. In: Sakshaug E, Hopkins CCE, Oritsland NA (eds) Proceedings of the pro mare symposium on the polar marine ecology, Trondheim, 12–16 May 1990. Polar Res 10:5–18

	McMahon KW, Ambrose WG Jr., Johnson BJ, Sun MY, Lopez GR, Clough LM, Carroll ML (2006) Benthic community response to ice algae and phytoplankton in Ny Ålesund, Svalbard. Mar Ecol Prog Ser 310:1–14
Article 
    
                    Google Scholar 
                

	Murina GV (1977) Marine worms of the Arctic and Boreal waters of Europe. (Morskie chervi sipunkulidy arkticheskikh i borealnykh vod Evrazii.). Identification books of the USSR fauna 111. Akademii Nauk SSSR, Leningrad

	Murina GV (1984) Ecology of sipuncula. Mar Ecol Prog Ser 17:1–7
Article 
    
                    Google Scholar 
                

	Murina GV, Pancucci-Papadopoulou MA, Zenetos A (1999) The phylum sipuncula in the eastern Mediterranean: composition, ecology, zoogeography. J Mar Biol Ass UK 79:821–830
Article 
    
                    Google Scholar 
                

	Piechura J, Walczowski W (1996) Interannual variability in the hydrophysical fields of the Norwegian-Barents Seas confluence zone. Oceanologia 38:81–98

                    Google Scholar 
                

	Plassen L, Vorren TO, Forwick M (2004) Integrated acoustic and coring investigation of glacigenic deposits in Spitsbergen fjords. Polar Res 23:89–110
Article 
    
                    Google Scholar 
                

	Renaud PE, Włodarska-Kowalczuk M, Trannum H, Holte B, Węsławski JM, Cochrane S, Dahle S, Gulliksen B (2007) Multidecadal stability of benthic community structure in a high-Arctic glacial fjord (van Mijenfjorden, Spitsbergen). Polar Biol 30:295–305
Article 
    
                    Google Scholar 
                

	Rice ME (1981) Larvae adrift: patterns and problems in life histories of sipunculans. Am Zool 21:605–619

                    Google Scholar 
                

	Rice ME, Piraino J, Reichardt HF (1983) Observations on the ecology and reproduction of the sipunculan Phascolion cryptus in the Indian Riverm Lagoon. Fla Scien 46:382–396

                    Google Scholar 
                

	Romero-Wetzel MB (1987) Sipunculans as inhabitants of very deep, narrow burrows in deep-sea sediments. Mar Biol 96:87–91
Article 
    
                    Google Scholar 
                

	Scheltema RS (1975) The frequency of long-distance larval dispersal and rate of gene-flow between widely separated populations of sipunculans. In: Rice ME, Todorović M (eds) Proceedings of the international symposium on the biology of the sipuncula and echiura. Naucno Delo Press, Belgrade, pp 199–210

                    Google Scholar 
                

	Scheltema RS, Hall JR (1970) The dispersal of pelagosphaera larvae by ocean currents and the geographical distribution of Sipunculans. In: Rice ME, Todorović M (eds) Proceedings of the international symposium on the biology of the sipuncula and echiura. Naucno Delo Press, Belgrade, pp 199–210

                    Google Scholar 
                

	Scheltema RS, Rice ME (1990) Passive dispersal of planktonic larvae and the biogeography of tropical sublittoral invertebrate species. In: Colombo G, Fersrari I, Ceccherelli VU, Rossi R (eds) Marine eutropication and population dynamics. Olsen and Olsen, Fredenborg, pp 195–202

                    Google Scholar 
                

	Schultze A (2005) Sipuncula (Peanut Worms) from Bocas del Toro, Panama. Caribb J Sci 41:523–527

                    Google Scholar 
                

	Stearley RF, Ekdale AA (1989) Modern marine bioerosion by marcoinvertebrates from the northern Gulf of California. Palaois 4:453–467
Article 
    
                    Google Scholar 
                

	Stephen AC, Edmonds SJ (1972) The phyla Sipuncula and Echiura. Trustees of the British Museum (Natural History), London

                    Google Scholar 
                

	Svendsen H, Beszczyńska-Möller A, Hagen JO, Lefauconnier B, Tverberg V, Gerland S, Ørbæk JB, Bischof K, Papucci C, Zajączkowski M, Azzolini R, Bruland O, Wiencke C, Winther JG, Dallmann W (2002) The physical environment of Kongsfjorden-Krossfjorden, an arctic fjord system in Svalbard. Polar Res 21:133–166
Article 
    
                    Google Scholar 
                

	Théel H (1905) Northern and arctic invertebrates in the collection of the Swedish State Museum. I. Sipunculids. K Sven Vetenskaps Akademies Handl 3:1–30

                    Google Scholar 
                

	Walczowski W, Piechura J (2006) New evidence of warming propagating toward the Arctic Ocean. Geophys Res Lett 33:L12601
Article 
    
                    Google Scholar 
                

	Walczowski W, Piechura J (2007) Pathways of the Greenland Sea warming. Geophys Res Lett 34:L10608
Article 
    
                    Google Scholar 
                

	Walter MD (1973) Fresshalten und Darminhaltsuntersuchungen bei Sipunculiden. Helgoländ Wiss Meer 25:486–494
Article 
    
                    Google Scholar 
                

	Wesenberg-Lund E (1930) Priapulida and Sipunculidae. Dan Ingolf Exped 4:1–44

                    Google Scholar 
                

	Wesenberg-Lund E (1933) The collections of gephyreans in the Royal Museum of Natural History of Belgium. Bulletin de l ’Institut Royal des Sciences Naturelles de Belgique 9:1–15

                    Google Scholar 
                

	Wesenberg-Lund E (1934) Gephyrans and annelids. The Scoresby Sound Committee’s Second East Greenland Expedition in 1932 to King Christian 9th’s land. Medd Grønl 104:1–38

                    Google Scholar 
                

	Wesenberg-Lund E (1938) The Godthaab Expedition 1928. Gephyrea. Medd Grønl 79:1–29

                    Google Scholar 
                

	Wesenberg-Lund E (1955) Sipunculidae. Reports of the Swedish Deep-Sea Expedition. Zoology 2:199–201

                    Google Scholar 
                

	Węsławski JM, Adamski P (1987) Cold and warm years in South Spitsbergen coastal marine ecosystem. Pol Polar Res 8:95–106

                    Google Scholar 
                

	Węsławski JM, Zajączkowski M, Kwaśniewski S, Jezierski J, Moskal W (1988) Seasonality in an arctic fjord ecosystem: Hornsund, Spitsbergen. Polar Res 12:185–189
Article 
    
                    Google Scholar 
                

	Wiktor J (1999) Early spring microplankton development under fast ice covered fjords of Svalbard, Arctic. Oceanologia 41:51–72

                    Google Scholar 
                

	Winkelmann D, Knies J (2005) Recent distribution and accumulation of organic carbon on the continental margin west off Spitsbergen. Geochem Geophys Geosci. doi:10.1029/2005GC000916
                        

	Włodarska-Kowalczuk M, Pearson TH (2004) Soft-bottom macrobenthic faunal associations and factors affecting species distribution in an Arctic glacial fjord (Kongsfjord, Spitsbergen). Polar Biol 27:155–167
Article 
    
                    Google Scholar 
                

	Włodarska-Kowalczuk M, Węsławski JM (2008) Mesoscale spatial structures of soft-bottom macrozoobenthos communities: effects of physical control and impoverishment. Mar Ecol Prog Ser 356:215–224
Article 
    
                    Google Scholar 
                

	Włodarska-Kowalczuk M, Pearson TH, Kendall MA (2005) Benthic response to chronic natural physical disturbance by glacial sedimentation in an Arctic fjord. Mar Ecol Prog Ser 303:31–41
Article 
    
                    Google Scholar 
                

	Włodarska-Kowalczuk M, Szymelfenig M, Zajączkowski M (2007) Dynamic sedimentary environment of Arctic glacier-fed river estuary (Adventfjorden, Svalbard). II. Meio- and macrobenthic fauna. Est Coast Shelf Sci 74:274–284
Article 
    
                    Google Scholar 
                

	Zajączkowski M, Włodarska-Kowalczuk M (2007) Dynamic sedimentary environments of an Arctic glacier-fed river estuary (Adventfjorden, Svalbard). 1. Flux, deposition and dynamics of the sediments. Est Coast Shelf Sci 74:285–296
Article 
    
                    Google Scholar 
                


Download references




Acknowledgments
We would like to express our deep thanks to Dr. Vantsetti Murina for help in identifying the sipunculan specimens. Many thanks to the Museum of National Natural History Museum Naturalis in Leiden, Museum of Natural History in Copenhagen and Museum für Naturkunde of the Humboldt-Universität Berlin for providing the access to their collection. We would like to acknowledge the financial support of the European Commission’s Research Infrastructure Action via the SYNTHESYS Project. The authors acknowledge the support of the MarBEF Network of Excellence ‘Marine Biodiversity and Ecosystem Functioning’, which is funded by the Sustainable Development, Global Change and Ecosystems Program of the European Community’s Sixth Framework Program (contract no. GOCE-CT-2003-505446). This publication is contribution number MPS-08028 of MarBEF and is a contribution to the MarBEF responsive mode program ArctEco.


Author information
Authors and Affiliations
	Institute of Oceanology PAS, Powstańców Warszawy 55, 81-712, Sopot, Poland
Monika Kędra & Maria Włodarska-Kowalczuk


Authors	Monika KędraView author publications
You can also search for this author in
                        PubMed Google Scholar



	Maria Włodarska-KowalczukView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Monika Kędra.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Kędra, M., Włodarska-Kowalczuk, M. Distribution and diversity of sipunculan fauna in high Arctic fjords (west Svalbard).
                    Polar Biol 31, 1181–1190 (2008). https://doi.org/10.1007/s00300-008-0456-6
Download citation
	Received: 14 June 2007

	Revised: 22 April 2008

	Accepted: 30 April 2008

	Published: 22 May 2008

	Issue Date: September 2008

	DOI: https://doi.org/10.1007/s00300-008-0456-6


Share this article
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
                        


Keywords
	Sipuncula
	West Svalbard
	Arctic
	Fjords
	Diversity
	Distribution








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					54.196.142.0
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    