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                    Summary
The lipid-rich pelagic teleost Maurolicus muelleri has large lipid depots located subcutaneously, intramuscularly and around the digestive tract. The lipid is contained within conventional adipocytes and is composed largely of triacylglycerols rich in 20:1 (n-9) and lipid-rich mesopelagic teleost Benthosema glaciale, except that the lipid is predominantly wax esters whose fatty alcohols and fatty acids are both rich in 20:1 (n-9) and 22:1 (n-11) moieties. An origin for the lipids of both species in the wax esters of calanoid copepods is indicated. The anatomical distribution of the lipids in these teleosts and their intracellular location point to their being fundamentally an energy store. The twin roles of neutral lipids in providing metabolic energy and buoyancy are 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: ]

                                
                                
                                    
                                        The Role of Lipids in the Life History of the Antarctic Silverfish Pleuragramma antarctica
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2017
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Lipid composition of the three co-existing Calanus species in the Arctic: impact of season, location and environment
                                        
                                    

                                    
                                        Article
                                        
                                         25 June 2015
                                    

                                

                                P. Mayzaud, S. Falk-Petersen, … M. Boutoute

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Lipid dynamics in early life stages of the icefish Chionodraco hamatus in the Dumont d’Urville Sea (East Antarctica)
                                        
                                    

                                    
                                        Article
                                        
                                         12 May 2016
                                    

                                

                                Carolina Giraldo, Marc Boutoute, … Philippe Koubbi

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Ackman RG (1980) Fish lipids. In: Connell JJ (ed) Advances in fish science and technology. Fishing New Books Ltd. Farnham (UK), pp 86–103

                    Google Scholar 
                

	Benson AA, Lee RF, Nevenzel JC (1972) Wax esters: major marine energy source. Biochem Soc Symp 35:175–187

                    Google Scholar 
                

	Clarke A (1983) Life in cold water: the physiological ecology of polar marine ectotherms. Oceanogr Mar Biol Ann Rev 21:341–453

                    Google Scholar 
                

	Clarke A, Doherty N, De Vries AL, Eastman JT (1984) Lipid content and composition of three species of Antarctic fish in relation to buoyancy. Polar Biol 3:77–83

                    Google Scholar 
                

	De Vries AL, Eastman JT (1978) Lipid sacs as a buoyancy adaptation in Antarctic fish. Nature 271:352–353

                    Google Scholar 
                

	De Vries AL, Eastman JT (1981) Buoyancy adaptation in a swin-bladderless Antarctic fish. J Mark 117:91–102

                    Google Scholar 
                

	Falk-Petersen S, Falk-Petersen IB, Sargent JR (1986) Structure and function of an unusual lipid storage organ in the Arctic fish Lumpenus maculatus. Sarsia 71:1–6

                    Google Scholar 
                

	Falk-Petersen S, Gatten RR, Sargent JR, Hopkins CCE (1981) Ecological investigations on the zooplankton community of Balsfjorden, northern Norway: seasonal changes in the lipid class composition of Meganyctiphanes norvegica (M. Sars), Thysanoessa raschii (M. Sars) and T. inermis (Krøyer). J Exp Mar Biol Ecol 54:209–224

                    Google Scholar 
                

	Falk-Petersen S, Køgeler JW, Kristensen Å, Pettersen F, Dahlen J (1985) Density in sub-arctic zooplankton. Int Coun Expl Sea CM 1985/L:12

                    Google Scholar 
                

	Farquhar JW (1962) Identification and gas-liquid chromatographic behaviour of plasmalogen aldehydes and their acetal alcohol and acetylated alcohol derivatives. J Lipid Res 3:21–30

                    Google Scholar 
                

	Fewster ME, Burns BJ, Mead JF (1969) Quantitative densitometric thin-layer chromatography of lipids using copper acetate reagent. J Chromatogr 43:120–126

                    Google Scholar 
                

	Folch J, Lees M, Sloane-Stanley GH (1957) A simple method for the isolation and purification of total lipids from animal tissues. J Biol Chem 226:497–509

                    Google Scholar 
                

	Gjøsæther J (1973) The food of the myctophid fish, Benthosema glaciale (Reinhardt), from western Norway. Sarsia 52:53–58

                    Google Scholar 
                

	Gjøsæther J (1981a) Growth, production and reproduction of the myctophid fish Benthosema glaciale from Western Norway and adjacent seas. Fiskeridir Skr, Ser Havunders 17:79–108

                    Google Scholar 
                

	Gjøsæther J (1981b) Life history and ecology of Maurolicus muelleri (Gonostomatidae) in Norwegian waters. Fiskeridir Skr, Ser Havunders 17:109–131

                    Google Scholar 
                

	Henderson RJ, Sargent JR, Hopkins CCE (1984a) Changes in the content and fatty acid composition of lipid in an isolated population of the capelin Mallotus villosus during sexual maturation and spawning. Mar Biol 78:255–263

                    Google Scholar 
                

	Henderson RJ, Sargent JR, Pirie BJS (1984b) Fatty acid catabolism in the capelin, Mallotus villosus (Müller), during sexual maturation. Mar Biol Lett 5:115–126

                    Google Scholar 
                

	Jangaard PM (1974) The capelin (Mallotus villosus). Biology, distribution, exploitation, utilization and composition. Bull Fish Res Board Can 186:1–70

                    Google Scholar 
                

	Kawaguchi K, Mauchline J (1982) Biology of myctophid fishes (family Myctophidae) in the Rockall Trough, Northeastern Atlantic Ocean. Biol Oceanogr 1:337–373

                    Google Scholar 
                

	Lee RG (1974) Lipid composition of the copepod Calanus hyperboreus from the Arctic Ocean. Changes with depth and season. Mar Biol 26:313–318

                    Google Scholar 
                

	Lee RF, Hirota J (1973) Wax esters in tropical zooplankton and nekton and the geographical distribution of wax esters in marine copepods. Limnol Oceanogr 18:227–329

                    Google Scholar 
                

	Lee RF, Nevenzel JC, Paffenhøfer GA (1971) Importance of wax esters and other lipids in the marine food chain phytoplankton and copepods. Mar Biol 9:99–108

                    Google Scholar 
                

	Mauchline J, Gordon JDM (1983) Diets of clupeoid, stomatoid and salmonoid fish of the Rockall Trough, Northeastern Atlantic Ocean. Mar Biol 77:67–78

                    Google Scholar 
                

	Mohr V (1971) On the constitution and physical-chemical properties of the connective tissue of mammalian and fish skeletal muscle. PhD Thesis, University of Aberdeen

	Neighbours MA, Nafpaktitis BG (1982) Lipid compositions, water contents, swimbladder morphologies and buoyancies of nineteen species of midwater fishes (18 myctophids and 1 neoscopelid). Mar Biol 60:207–215

                    Google Scholar 
                

	Sargent JR (1976) The structure, metabolism and function of lipids in marine organisms. Biochem Biophys Perspect Mar Biol 3:149–212

                    Google Scholar 
                

	Sargent JR (1978) Marine wax esters. Sci Prog (London) 65:437–458

                    Google Scholar 
                

	Sargent JR, Falk-Petersen S (1981) Ecological investigations on the zooplankton community in Balsfjorden northern Norway: lipids and fatty acids in Meganyctiphanes norvegica, Thysanoessa raschi and T. inermis mid-winter. Mar Biol 62:131–137

                    Google Scholar 
                

	Sargent JR, Gatten RR, Merrett NR (1983) Lipids of Hoplostethus atlanticus and H. mediterraneus (Beryciformes: Trachichthyidae) from deep water to the west of Britain. Mar Biol 74:281–286

                    Google Scholar 
                

	Sargent JR, Henderson RJ (1986) Lipids.: In: Corner EDS (ed) The biological chemistry of Calanus. Oxford University Press, Oxford (in preparation)

                    Google Scholar 
                

	Sargent JR, Lec RF, Nevenzel JC (1978) Marine waxes. In: Kolattukudy P (ed) Chemistry and biochemistry of natural waxes. Elsevier, Amsterdam, pp 50–91

                    Google Scholar 
                

	Sargent JR, Whittle KJ (1981) Lipids and hydrocarbons in the marine food web. In: Longhurst AR (ed) Analysis of marine ecosystems. Academic Press, London

                    Google Scholar 
                

	Sælen OH (1950) The hydrography of some fjords in Northern Norway. Tromsø Mush Årsh 10:1–93

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Institute of Biology and Geology, University of Tromsø, Guleng, P.O. Box 3085, N-9001, Tromsø, Norway
Inger-Britt Falk-Petersen

	Institute of Fisheries, University of Tromsó, Guleng, P.O. Box 3083, N-9001, Tromsø, Norway
Stig Falk-Petersen

	NERC's Institute of Marine Biochemistry, AB1 3RA, Aberdeen, UK
John R. Sargent


Authors	Inger-Britt Falk-PetersenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Stig Falk-PetersenView author publications
You can also search for this author in
                        PubMed Google Scholar



	John R. SargentView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Falk-Petersen, IB., Falk-Petersen, S. & Sargent, J.R. Nature, origin and possible roles of lipid deposits in Maurolicus muelleri (Gmelin) and Benthosema glaciale (Reinhart) from Ullsfjorden, northern Norway.
                    Polar Biol 5, 235–240 (1986). https://doi.org/10.1007/BF00446091
Download citation
	Received: 21 June 1985

	Accepted: 14 November 1985

	Issue Date: May 1986

	DOI: https://doi.org/10.1007/BF00446091


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
	Lipid
	Alcohol
	Ester
	Metabolic Energy
	Energy Store








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					34.205.172.146
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    