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                    Synopsis
Habitat use by four morphs of arctic charr,Salvelinus alpinus, was investigated in Thingvallavatn, Iceland, by sampling with pelagic and benthic gill nets. Sampling was done in May/June and August/September. Greatest abundance of fish was recorded in the littoral and epipelagic zone in early autumn. Catches were low in early summer. The four morphs are partly segregated in habitat. Small (SB-) and large benthivorous (LB-) charr have a more restricted spatial distribution than piscivorous (PI-), and especially planktivorous (PL-) charr. Both benthivorous morphs are mainly found in the littoral zone, and occur in largest numbers in stony shallows at depths between 0 and 10 m. PL-charr usually dominates in numbers in all habitats. PI-charr is most abundant in epibenthic habitats, although numbers are always low. All morphs are caught in higher numbers at night than during the day, but the diurnal activity difference is highest among SB-charr. The habitat use by different morphs is as may be expected from their morphology and diets. Within the population of PL-charr, young and small fish are more abundant on the bottom than in the pelagic zone, and there is a surplus of females in the pelagic zone. Along the benthic profile, young, small and immature PL-charr are more abundant in deep than in shallow waters. The results are discussed in relation to food supply, competition and predation. Possible reasons for the occurrence of four arctic charr morphs are also discussed.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Population structure, biomass, and diet of landlocked Arctic charr (Salvelinus alpinus) in a small, shallow High Arctic lake
                                        
                                    

                                    
                                        Article
                                        
                                         01 October 2014
                                    

                                

                                Reidar Borgstrøm, Torgeir Isdahl & Martin-A. Svenning

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Trophic ecology of piscivorous Arctic charr (Salvelinus alpinus (L.)) in subarctic lakes with contrasting food-web structures
                                        
                                    

                                    
                                        Article
                                        
                                         03 December 2018
                                    

                                

                                K. K. Kahilainen, S. M. Thomas, … A. P. Eloranta

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The Species Composition and Distribution of Fish and Prawn in the Bed of the Lower Amur River
                                        
                                    

                                    
                                        Article
                                        
                                         01 December 2020
                                    

                                

                                V. N. Koshelev & N. V. Kolpakov

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References cited
	Alm, G. 1951. The tagging of char (Salmo alpinus Linne) in Lake Vättern. Rep. Inst. Freshw. Res. Drottningholm 32: 15–31.

                    Google Scholar 
                

	Antonsson, Ú. 1977. Zooplankton in Lake Thingvallavatn 1972–1975.Posgraduate Thesis, University of Iceland, Reykjavik. 60 pp. (In Icelandic).

	Bachman, R.A. 1984. Foraging behavior of free-ranging wild and hatchery brown trout in a stream. Trans. Amer. Fish. Soc. 113: 1–32.

                    Google Scholar 
                

	Balon, E.K. Charrs: salmonid fishes of the genusSalvelinus. Dr W. Junk Publishers, The Hague, 928 pp.

                    Google Scholar 
                

	Balon, E.K. 1984. Life histories of Arctic charrs: an epigenetic explanation of their invading ability and evolution. pp. 109–141. In: L. Johnson & B. Burns (ed.) Biology of the Arctic Charr, Proceedings of the International Symposium on Arctic Charr, Winnipeg, Manitoba, May 1981. University of Manitoba Press, Winnipeg.

                    Google Scholar 
                

	Behnke, R.J. 1972. The systematics of salmonid fishes of recently glaciated lakes. J. Fish. Res. Board Can. 29: 639–671.

                    Google Scholar 
                

	Behnke, R.J. 1980. A systematic review of the genusSalvelinus. pp. 441–480. In: E.K. Balon.

                    Google Scholar 
                

	Brian, M.V. 1956. Segregation of species of the ant genusMyrmica. J. Anim. Ecol. 25: 319–337.

                    Google Scholar 
                

	Charnov, E.L. 1976. Optimal foraging: attack strategy of a mantid. Amer. Nat. 110: 141–151.

                    Google Scholar 
                

	Charnov, E.L., E.H. Orians & K. Hyatt. 1977. Ecological implications of resource depression. Amer. Nat. 100: 345–357.

                    Google Scholar 
                

	Crowder, L.B. & W.E. Cooper. 1982. Habitat structural complexity and the interaction between bluegills and their prey. Ecology 63: 1802–1813.

                    Google Scholar 
                

	Eggers, D.M. 1978. Limnetic feeding behavior of juvenile sockeye salmon in Lake Washington and predator avoidance. Limnol. Oceanogr. 23: 1114–1125.

                    Google Scholar 
                

	Fabricius, E. & K.J. Gustafson. 1954. Further aquarium observations on the spawning behaviour of the char. Rep. Inst. Freshw. Res. Drottningholm 35: 58–104.

                    Google Scholar 
                

	Frost, W.E. 1965. Breeding habits of Windermere char,Salvelinus witlughbii (Gunther), and their bearing on speciation in these fish. Proc. R. Soc. Edinb. B. 163: 232–284.

                    Google Scholar 
                

	Hanson, J.M. & W.C. Leggett. 1982. Experimental and field evidence for inter- and intraspecific competition in two freshwater fishes. Can. J. Fish. Aquat. Sci. 42: 280–286.

                    Google Scholar 
                

	Haraldstad, Ø & B. Jonsson. 1983. Age and sex segregation in habitat utilization by brown trout in a Norwegian lake. Trans. Amer. Fish. Soc. 112: 27–37.

                    Google Scholar 
                

	Heggberget, T. 1984. Habitat selection and segregation of parr of Arctic charr (Salvelinus alpinus), brown trout (Salmo trutta) and Atlantic salmon (S. salar L.) in two streams in North Norway. pp. 217–231. In: L. Johnson & B.L. Burns (ed.) Biology of the Arctic Charr, Proceedings of The International Symposium on Arctic Charr, Winnipeg, Manitoba, May 1981. University of Manitoba Press, Winnipeg.

                    Google Scholar 
                

	Hindar, K. & B. Jonsson. 1982. Habitat and food segregation of dwarf and normal Arctic charr (Salvelinus alpinus) from Vangsvatnet Lake, western Norway. Can. J. Fish. Aquat. Sci 39: 1030–1045.

                    Google Scholar 
                

	Hindar, K., N. Ryman & G. St»hl. 1986. Genetic differentiation among local populations and morphotypes of Arctic charr,Salvelinus alpinus. Biol. J. Linnean Soc. 27: 269–285.

                    Google Scholar 
                

	Jonsson, B. & F.R. Gravem. 1985. Use of space and food by resident and migrant brown trout,Salmo trutta. Env. Biol. Fish. 14: 281–293.

                    Google Scholar 
                

	Klemetsen, A. & P. Grotnes. 1975. Food and habitat segregation by two sympatric Arctic char populations. Verh. Internat. Verein. Limnol. 19: 2521–2528.

                    Google Scholar 
                

	Klemetsen, A. & P. Grotnes. 1980. Coexistence and immigration of two sympatric charrs. pp. 757–761. In: E.K. Balon (ed.) Charrs: Salmonid Fishes of the GenusSalvelinus, Dr W. Junk Publishers, The Hague.

                    Google Scholar 
                

	Lastein, E. 1983. Decomposition and sedimentation processes in oligotrophic, subarctic Lake Thingvallavatn, Iceland. Oikos 40: 103–112.

                    Google Scholar 
                

	Lindegaard, C. 1980. Bathymetric distribution of Chironomidae (Diptera) in the oligotrophic Lake Thingvallatn, Iceland. pp. 225–232. In: D.A. Murray (ed.) Chironomidae, Ecology, Systematics, Cytology and Physiology, Pergamon Press, Oxford.

                    Google Scholar 
                

	Malmquist, H.J. 1983. Feeding habits, parasite infection and growth of different morphs of arctic charr,Salvelinus alpinus (L.) in Thingvallavatn, Iceland. Postgraduate Thesis, University of Iceland, Reykjavik. 112 pp. (In Icelandic)..

	Malmquist, H.J., S.S. Snorrason & S. Skúlason. 1985. The biology of arctic charr (Salvelinus alpinus (L.)) in Lake Thingvallavatn, Iceland. I. Feeding ecology. Náttúrufræ dinguriunn 55: 195–217. (In Icelandic with English summary).

                    Google Scholar 
                

	Malmquist, H.J., S.S. Snorrason & S. Skúlason. 1986. The biology of arctic chaff (Salvelinus alpinus (L.)) in Lake Thingvallavatn, Iceland. II. Parasites: Plerocercoids of the genusDiphyllobothrium (Cestoda). Náttúrufræ dinguriunn 48 0700 V 2 56: 77–87. (In Icelandic).

                    Google Scholar 
                

	Matzow, D. 1976. Feeding ecology of Arctic charr in Lake Lønavatn, Norway, Cand. real. Thesis, University of Oslo, Oslo, 88 pp. (In Norwegian)..

	Mittelbach, G.G. 1981. Foraging efficiency and body size: a study of optimal diet and habitat use by bluegills. Ecology 62: 1370–1386.

                    Google Scholar 
                

	Nikolsky, G.V. 1963. The ecology of fishes. Academic Press, London. 352 pp.

                    Google Scholar 
                

	Nilsson, N.-A. & O. Filipsson. 1971. Characteristics of two discrete populations of Arctic char (Salvelinus alpinus L.) in a north Swedish lake. Rep. Inst. Freshw. Res. Drottningholm 51: 90–108.

                    Google Scholar 
                

	Nordeng, H. 1983. Solution to the ‘char problem’ based on Arctic char (Salvelinus alpinus) in Norway. Can. J. Fish. Aquat. Sci. 40: 1372–1387.

                    Google Scholar 
                

	Pyke, G.H., H.R. Pulliam & E.L. Charnov. 1977. Optimal foraging: a selective review of theory and tests. Q. Rev. Biol. 52: 137–154.

                    Google Scholar 
                

	Saemundsson, K. 1965. Geological history of Lake Thingvallavatn. Náttúrufræ dingurinn 35: 103–144. (In Icelandic).

                    Google Scholar 
                

	Skreslet, S. 1973. The ecosystem of the Arctic lake Nordlaguna, Jan Mayen Island. III. Ecology of Arctic char,Salvelinus alpinus (L.). Astarte 6: 43–54.

                    Google Scholar 
                

	Snedecor, G.W. & W.G. Cochran. 1967. Statistical methods. 6th edition. Iowa State Univ. Press, Ames. 593 pp.

                    Google Scholar 
                

	Sparholt, H. 1985. The population, survival, growth, reproduction and food of arctic charr,Salvelinus alpinus (L.), in four unexploited lakes in Greenland. J. Fish Biol. 26: 313–330.

                    Google Scholar 
                

	Svärdson, G. 1976. Interspecific population dominance in fish communities of Scandinavian lakes. Rep. Inst. Freshw. Res. Drottningholm 55: 144–171.

                    Google Scholar 
                

	Vøllestad, L.A. & R. Andersen. 1985. Resource partitioning of various age groups of brown troutSalmo trutta in the littoral zone of Lake Selura, Norway. Arch. Hydrobiol. 105: 177–185.

                    Google Scholar 
                

	Werner, E.E. & G.G. Mittelbach. 1981. Optimal foraging: field tests of diet choice and habitat switching. Amer. Zool. 21: 813–829.

                    Google Scholar 
                

	Werner, E.E., J.F. Gilliam, D.J. Hall & G.G. Mitteebach. 1983. An experimental test of the effects of predation risk on habitat use. Ecology 64: 1540–1548.

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Norwegian Society for Rural Development, P. O. Box 115, N-2013, Skjetten, Norway
Odd Ter Sandlund

	Directorate for Nature Management, Fish Research Division, Tungasletta, 2, N-7004, Trondheim, Norway
Bror Jonsson

	Freshwater Biological Laboratory, University of Copenhagen, Helsingørsgade, 51, DK-3400, Hillerød, Denmark
Hilmar J. Malmquist & Pétur M. Jónasson

	Institute of Freshwater Research, S-17011, Drottningholm, Sweden
Rolf Gydemo

	Institute of Physics, University of Oslo, P.O. Box 1054, Blindern, N-0316, Oslo, 3, Norway
Torfinn Lindem

	Institute of Biology, University of Iceland, Grensdsvegur, 12, 108, Reykjavik, Iceland
Skúli Skúlason & Sigurdur S. Snorrason


Authors	Odd Ter SandlundView author publications
You can also search for this author in
                        PubMed Google Scholar



	Bror JonssonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hilmar J. MalmquistView author publications
You can also search for this author in
                        PubMed Google Scholar



	Rolf GydemoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Torfinn LindemView author publications
You can also search for this author in
                        PubMed Google Scholar



	Skúli SkúlasonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sigurdur S. SnorrasonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Pétur M. JónassonView author publications
You can also search for this author in
                        PubMed Google Scholar







Additional information
Contribution from the Thingvallavatn project.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Sandlund, O.T., Jonsson, B., Malmquist, H.J. et al. Habitat use of arctic charrSalvelinus alpinus in Thingvallavatn, Iceland.
                    Environ Biol Fish 20, 263–274 (1987). https://doi.org/10.1007/BF00005297
Download citation
	Received: 02 September 1986

	Accepted: 02 April 1987

	Issue Date: December 1987

	DOI: https://doi.org/10.1007/BF00005297


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
                        


Key words
	Charr morphs
	Habitat segregation
	Competition
	Predation
	Trophic specialization








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.86.132.143
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    