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                    Abstract
Walleye pollock (Theragra chalcogramma) perform diel vertical migration (DVM) as juveniles, but have an increasing tendency to be associated with the bottom with age. We studied the DVM of a local population of adult pollock in the northern Gulf of Alaska in August and November 2003. There was no relationship between the depth of pollock and the isolume (line of equal light intensity) necessary for visual foraging in August. Pollock passed through the thermocline at this time. In November there was a significant relationship between pollock biomass above/below the 200 m isobath and the isolume necessary for visual foraging. It is hypothesized that in August pollock ignore the isolume and thermocline, simply tracking the movements of their prey (euphausiids) to feed upon them near the surface at night. In November, relatively denser pollock shoals migrate up and down with the isolume necessary for visual foraging to feed on decapods.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The Distribution of Walleye Pollock, Theragra chalcogramma, and Conditions of its Habitat off the Southern Kuril Islands
                                        
                                    

                                    
                                        Article
                                        
                                         01 December 2021
                                    

                                

                                S. L. Ovsyannikova, E. E. Ovsyannikov & Yu. V. Novikov

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A large-scale comparison of reproduction and recruitment of the stalked barnacle Pollicipes pollicipes across Europe
                                        
                                    

                                    
                                        Article
                                         Open access
                                         11 April 2022
                                    

                                

                                Alba Aguión, Teresa Cruz, … Gonzalo Macho

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A comprehensive review of the phenology of Pygoscelis penguins
                                        
                                    

                                    
                                        Article
                                        
                                         17 October 2015
                                    

                                

                                Caitlin E. Black

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    Notes
	
                      http://aa.usno.navy.mil/
                    





References
	Adams CF, Foy RJ, Johnson DJ, Coyle KO (2008) Seasonal changes in pelagic fish biomass around the Chiswell Island Steller sea lion rookery in 2003. Fish Res 93:179–185
Article 
    
                    Google Scholar 
                

	Adams CF, Pinchuk AI, Coyle KO (2007) Seasonal changes in the diet composition and prey selection of walleye pollock (Theragra chalcogramma) in the northern Gulf of Alaska. Fish Res 84:378–389
Article 
    
                    Google Scholar 
                

	Anderson RO, Neumann RM (1996) Length, weight, and associated structural indices. In: Murphy BR, Willis DW (eds) Fisheries techniques. American Fisheries Society, Bethesda, pp 447–481

                    Google Scholar 
                

	Bailey KM (1989) Interaction between the vertical distribution of juvenile walleye pollock (Theragra chalcogramma) in the eastern Bering Sea, and cannibalism. Mar Ecol Prog Ser 53:205–213
Article 
    
                    Google Scholar 
                

	Barr L (1970) Diel vertical migration of Pandalus borealis in Kachemak Bay, Alaska. J Fish Res Board Can 27:669–676

                    Google Scholar 
                

	Beatty DD (1969) Visual pigments of the burbot, Lota lota, and seasonal changes in their relative proportions. Vision Res 9:1173–1183
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Boden BP, Kampa EM (1959) Spectral composition of the luminescence of the euphausiid Thysanoessa raschii. Nature 184:1321–1322
Article 
    CAS 
    
                    Google Scholar 
                

	Brinton E, Ohman MD, Townsend AW, Knight MD, Bridgeman AL (2000) Euphausiids of the world ocean. CD-ROM, Springer, Berlin

                    Google Scholar 
                

	Brodeur RD, Wilson MT (1996) Mesoscale acoustic patterns of juvenile walleye pollock (Theragra chalcogramma) in the western Gulf of Alaska. Can J Fish Aquat Sci 53:1951–1963
Article 
    
                    Google Scholar 
                

	Brown ED (2002) Life history, distribution, and size structure of Pacific capelin in Prince William Sound and the Northern Gulf of Alaska. ICES J Mar Sci 59:983–996
Article 
    
                    Google Scholar 
                

	De Robertis A, Wilson CD (2006) Walleye pollock respond to trawling vessels. ICES J Mar Sci 63:514–522
Article 
    
                    Google Scholar 
                

	Douglas RH, Hawryshyn CW (1990) Behavioural studies of fish vision: an analysis of visual capabilities. In: Douglas RH, Djamgoz MBA (eds) The visual system of fish. Chapman and Hall, London, pp 373–418

                    Google Scholar 
                

	Duffy-Anderson JT, Ciannelli L, Honkalehto T, Bailey KM, Sogard SM, Springer AM, Buckley T (2003) Distribution of age-1 and age-2 walleye pollock in the Gulf of Alaska and eastern Bering Sea: sources of variation and implications for higher trophic levels. In: Browman HI, Skiftesvik AB (eds) The big fish bang. Proceedings of the 26th annual larval fish conference, Bergen 2002. Institute of Marine Research, Bergen, pp 381–394

	Fernald RD (1989) Fish vision. In: Finlay BL, Sengelaub DR (eds) Development of the vertebrate retina. New York, Plenum, pp 247–265

                    Google Scholar 
                

	Gauthier S, Horne JK (2004) Acoustic characteristics of forage fish species in the Gulf of Alaska and Bering Sea based on Kirchoff-approximation models. Can J Fish Aquat Sci 61:1839–1850
Article 
    
                    Google Scholar 
                

	Giannoulaki M, Machias A, Tsimenides N (1999) Ambient luminance and vertical migration of the sardine Sardina pilchardus. Mar Ecol Prog Ser 178:29–38
Article 
    
                    Google Scholar 
                

	Haldorson L, Prichett M, Paul AJ, Ziemann D (1993) Vertical distribution and migration of fish larvae in a Northeast Pacific bay. Mar Ecol Prog Ser 101:67–80
Article 
    
                    Google Scholar 
                

	Hughes SE, Hirschhorn G (1979) Biology of walleye pollock, Theragra chalcogramma, in the western Gulf of Alaska, 1973–75. Fish Bull 77:263–274

                    Google Scholar 
                

	Mecklenburg CW, Mecklenburg TA, Thorsteinson LK (2002) Fishes of Alaska. American Fisheries Society, Bethesda

                    Google Scholar 
                

	Miyashita K, Tetsumura K, Honda S, Oshima T, Kawabe R, Sasaki K (2004) Diel changes in vertical distribution patterns of zooplankton and walleye pollock (Theragra chalcogramma) off the Pacific coast of eastern Hokkaido, Japan, estimated by the volume backscattering strength (Sv) method. Fish Oceanogr 13(Suppl 1):99–110
Article 
    
                    Google Scholar 
                

	Neilson JD, Perry RI (1990) Diel vertical migrations of marine fishes: an obligate or facultative process? In: Blaxter JHS, Southward AJ (eds) Advances in marine biology, vol 126. Academic, London, pp 115–168

                    Google Scholar 
                

	Neter J, Kutner MH, Nachtsheim CJ, Wasserman W (1996) Applied linear statistical models. McGraw-Hill, Boston

                    Google Scholar 
                

	Pinchuk AI, Coyle KO, Hopcroft RR (2008) Climate-related variability in abundance and reproduction of euphausiids in the northern Gulf of Alaska in 1998–2003. Prog Oceanogr 77:203–216
Article 
    
                    Google Scholar 
                

	Ryer CH, Olla BL (1999) Light-induced changes in the prey consumption and behavior of two juvenile planktivorous fish. Mar Ecol Prog Ser 181:41–51
Article 
    
                    Google Scholar 
                

	Schabetsberger R, Brodeur RD, Ciannelli L, Napp JM, Swartzman GL (2000) Diel vertical migration and interaction of zooplankton and juvenile walleye pollock (Theragra chalcogramma) at a frontal region near the Pribilof Islands, Bering Sea. ICES J Mar Sci 57:1283–1295
Article 
    
                    Google Scholar 
                

	Simmonds J, MacLennan D (2005) Fisheries acoustics. Blackwell Science Ltd., Oxford
Book 
    
                    Google Scholar 
                

	Smith GB (1981) The biology of walleye pollock. In: Hood WD, Calder JA (eds) The Eastern Bering Sea shelf: oceanography and resources, vol 1. NOAA Office of Marine Pollution Assessment, Washington, D.C., pp 527–551

                    Google Scholar 
                

	Smith RC, Baker KS (1984) The analysis of ocean optical data. Proc Soc Photo-Opt Instrum Eng 489:119–126

                    Google Scholar 
                

	Sogard SM, Olla BL (1996) Diel patterns of behavior in juvenile walleye pollock, Theragra chalcogramma. Environ Biol Fish 47:379–386
Article 
    
                    Google Scholar 
                

	Stensholt BK (2001) Cod migration patterns in relation to temperature: analysis of storage tag data. ICES J Mar Sci 58:770–793
Article 
    
                    Google Scholar 
                

	Stensholt BK, Aglen A, Mehl S, Stensholt E (2002) Vertical distributions of fish: a balance between environmental and physiological limitation. ICES J Mar Sci 59:679–710
Article 
    
                    Google Scholar 
                

	Strand E, Huse G (2007) Vertical migration in adult Atlantic cod (Gadus morhua). Can J Fish Aquat Sci 64:1747–1760
Article 
    
                    Google Scholar 
                

	Tett PB (1972) An annual cycle of flash induced luminescence in the euphausiid Thysanoëssa raschii. Mar Biol 12:207–218
Article 
    
                    Google Scholar 
                

	Weingartner TJ, Coyle K, Finney B, Hopcroft R, Whitledge T, Brodeur R, Dagg M, Farley E, Haidvogel D, Haldorson L, Hermann A, Hinckley S, Napp J, Stabeno P, Kline T, Lee C, Lessard E, Royer T, Strom S (2002) The northeast Pacific GLOBEC program: coastal Gulf of Alaska. Oceanography 15:48–63

                    Google Scholar 
                

	Zar JH (1999) Biostatistical analysis. Prentice-Hall, Upper Saddle River

                    Google Scholar 
                


Download references




Acknowledgments
We thank Biospherical Instruments, Inc., for the loan of the PRR 2600 that made this study possible. We also thank the crew of the F/V Nightwatch, as well as Dave Aldrich, Elizabeth Moundalexis and Sarah Norberg for assistance with field collections. Alexei Pinchuk provided Visual Basic code to fix damaged HTI files. Margaret Spahn provided the bathymetry shapefile. Support for this project was provided by the Alaska SeaLife Center Steller Sea Lion Research Program with funding from the National Marine Fisheries Service. Reference to trade names does not imply endorsement by the National Marine Fisheries Service.


Author information
Author notes	Charles F. Adams
Present address: School for Marine Science and Technology, University of Massachusetts Dartmouth, 706 South Rodney French Boulevard, New Bedford, MA, 02744-1221, USA

	Robert J. Foy
Present address: Kodiak Laboratory, Alaska Fisheries Science Center, National Oceanic and Atmospheric Administration, Kodiak Fisheries Research Center, 301 Research Court, Kodiak, Alaska, 99615-7400, USA


Authors and Affiliations
	Seward Marine Center, School of Fisheries and Ocean Sciences, University of Alaska Fairbanks, P.O. Box 730, Seward, Alaska, 99664-0730, USA
Charles F. Adams

	Alaska SeaLife Center, P.O. Box 1329, Seward, Alaska, 99664-1329, USA
Charles F. Adams

	Fishery Industrial Technology Center, School of Fisheries and Ocean Sciences, University of Alaska Fairbanks, 118 Trident Way, Kodiak, Alaska, 99615-7401, USA
Robert J. Foy

	Institute of Marine Science, School of Fisheries and Ocean Sciences, University of Alaska Fairbanks, P.O. Box 757220, Fairbanks, Alaska, 99775-7220, USA
John J. Kelley & Kenneth O. Coyle


Authors	Charles F. AdamsView author publications
You can also search for this author in
                        PubMed Google Scholar



	Robert J. FoyView author publications
You can also search for this author in
                        PubMed Google Scholar



	John J. KelleyView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kenneth O. CoyleView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Charles F. Adams.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Adams, C.F., Foy, R.J., Kelley, J.J. et al. Seasonal changes in the diel vertical migration of walleye pollock (Theragra chalcogramma) in the northern Gulf of Alaska.
                    Environ Biol Fish 86, 297–305 (2009). https://doi.org/10.1007/s10641-009-9519-y
Download citation
	Received: 30 July 2008

	Accepted: 27 July 2009

	Published: 08 August 2009

	Issue Date: October 2009

	DOI: https://doi.org/10.1007/s10641-009-9519-y


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
	Diel vertical migration
	Gulf of Alaska
	Walleye pollock
	
                Theragra chalcogramma
              








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					44.223.80.149
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    