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                    Abstract
Defining the habitats of fishes and associated fauna on outer continental shelves is problematic given the paucity of data on the actual types and distributions of seafloor habitats. However many regions have good data on the distributions of fishes from resource surveys or catch statistics because of the economic importance of the fisheries. Fish distribution data (species or communities) have been used as a proxy for the distribution of habitats to develop precautionary conservation strategies for habitat protection (e.g., marine protected areas, fishing gear restrictions). In this study we assessed the relationships between the distributions of fish communities and species derived from trawl survey data with the spatial distribution of sediment types determined by sampling and acoustic reflectance derived from multibeam sonar surveys in Stellwagen Bank National Marine Sanctuary. Fish communities were correlated with reflectance values but all communities did not occur in unique sediment types. This suggests that use of community distributions as proxies for habitats should include the caveat that a greater number of communities within an area could indicate a greater range of habitat types. Single species distributions showed relationships between abundance and reflectance values. Trawl catches with low abundances had wide variations in reflectance values while those with high abundances had narrower ranges indicating habitat affinities. Significant non-random frequency-dependent relationships were observed for 17 of 20 species although only 12 of 20 species had significant relationships based on rank correlation. These results suggest that species distributions based on trawl survey data can be used as proxies for the distribution of seafloor habitats. Species with known habitat associations can be used to infer habitat requirements of co-occurring species and can be used to identify a range of habitat types.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Hierarchical foraging strategies of migratory short-tailed shearwaters during the non-breeding stage
                                        
                                    

                                    
                                        Article
                                         Open access
                                         28 March 2024
                                    

                                

                                Natalie Bool, Michael D. Sumner, … Mark A. Hindell

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Blue shark (Prionace glauca) movements, habitat use, and vertical overlap with longline fishing gears in the southwestern Atlantic Ocean
                                        
                                    

                                    
                                        Article
                                        
                                         28 March 2024
                                    

                                

                                Federico Mas, Enric Cortés, … Andrés Domingo

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Functional diversity of fish assemblages across a latitudinal gradient in coral ecosystems of the Mexican Tropical Pacific
                                        
                                    

                                    
                                        Article
                                        
                                         22 March 2024
                                    

                                

                                Ubaldo Jarquín-Martínez, Andrés López-Pérez, … Fabián A. Rodríguez-Zaragoza

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Agardy, M.T. 1994. Advances in marine conservation: the role of marine protected areas. Trends Ecol. Evol. 9: 267–270.

                    Google Scholar 
                

	Alcala, A.C. & G.R. Russ. 1990. Adirect test of the effects of protective management on abundance and yield of tropical marine resources. J. Cons. int. Explor. Mer. 46: 40–47.

                    Google Scholar 
                

	Auster, P.J. 1988. A review of the present state of understanding of marine fish communities. J. Northw. Atl. Fish. Sci. 8: 67–75.

                    Google Scholar 
                

	Auster, P.J. 1998. A conceptual model of the impacts of fishing gear on the integrity of fish habitat. Cons. Biol. 12: 1198–1203.

                    Google Scholar 
                

	Auster, P.J., & R.W. Langton. 1999. The effects of fishing on fish habitat. pp. 150–187. In: L. Benaka (ed). Fish Habitat: Essential Fish Habitat and Rehabilitation, American Fisheries Society, Bethesda.

                    Google Scholar 
                

	Auster, P.J. & R.J. Malatesta. 1995. Assessing the role of nonextractive reserves for enhancing harvested populations in temperate and boreal marine systems. pp. 82–89. In: N. Shackell & J.H.M. Willison (ed.) Marine Protected Areas and Sustainable Fisheries, Science and Management of Protected Areas Association, Wolfville.

                    Google Scholar 
                

	Auster, P.J., R.J. Malatesta & C.L.S. Donaldson. 1997a. Distributional responses to small-scale habitat variability by early juvenile silver hake, Merluccius bilinearis. Env. Biol. Fish. 50: 195–200.

                    Google Scholar 
                

	Auster, P.J., R.J. Malatesta, R.W. Langton, L. Waltling, P.C. Valentine, C.L.S. Donaldson, E.W. Langton, A.N. Shepard & I.G. Babb. 1996. The impacts of mobile fishing gear on seafloor habitats in the Gulf of Marine (Northwest Atlantic): implications for conservation of fish populations. Rev. Fish. Sci. 4: 185–202.

                    Google Scholar 
                

	Auster, P.J. & N.L. Shackell. 1997. Fishery reserves. pp. 159–166. In: J.G. Boreman, B.S. Nakashima, H.W. Powles, J.A. Wilson & R.L. Kendall (ed.) Northwest Atlantic Ground-fish: Perspectives on a Fishery Collapse, American Fisheries Society, Bethesda.

                    Google Scholar 
                

	Auster, P.J., R.J. Malatesta & S.C. LaRosa. 1995. Patterns of microhabitat utilization by mobile megafauna on the southern New England (USA) continental shelf and slope. Mar. Ecol. Prog. Ser. 127: 77–85.

                    Google Scholar 
                

	Auster, P.J., C. Michalopoulos, R. Robertson, P.C. Valentine, K. Joy & V. Cross. 1998b. Use of acoustic methods for classifi-cation and monitoring of seafloor habitat complexity: description of approaches. pp. 186–197. In: N.W.P. Munro & J.H.M. Willison (ed.) Linking Protected Areas with Working Landscapes, Conserving Biodiversity, Science and Management of Protected Areas Association, Wolfville.

                    Google Scholar 
                

	Auster, P.J., C. Michalopoulos, P.C. Valentine & R.J. Malatesta. 1998a. Delineating and monitoring habitat management units in a temperate deep-water marine protected area. pp. 169–185. In: N.W.P. Munro & J.H.M. Willison (ed.) Linking Protected Areas with Working Landscapes, Conserving Biodiversity, Science and Management of Protected Areas Association, Wolfville.

                    Google Scholar 
                

	Auster, P.J., R.J Malatesta, S.C. LaRosa, R.A. Cooper & L.L. Stewart. 1991. Microhabitat utilization by the megafaunal assemblage at a low relief outer continental shelf site - Middle Atlantic Bight, USA. J. Northw. Atl. Fish. Sci. 11: 59–69.

                    Google Scholar 
                

	Auster, P.J., L. Watling & A. Rieser. 1997b. Comment: the interface between fisheries research and habitat management. N. Amer. J. Fish. Manag. 591–595.

	Auster, P.J. & N.L. Shackell. 2000. Marine protected areas for the temperate and boreal Northwest Atlantic: the potential for sustainable fisheries and conservation of biodiversity. Northeast. Nat. (in press).

	Brown, S.K., R. Mahon, K.C.T. Zwanenburg, K.R. Buja, L.W. Clafin, R.N. O'Boyle, B. Atkinson, M. Sinclair, G. Howell & M.E. Monaco. 1996. East coast of North America groundfish: initial explorations of biogeography and species assemblages. National Oceanic and Atmospheric Administration, Silver Spring. 111 pp.

                    Google Scholar 
                

	Colvocoresses, J.A. & J.A. Musick. 1984. Species associations and community composition of Middle Atlantic Bight continental shelf demersal fishes. U.S. Fish. Bull. 82: 295–313.

                    Google Scholar 
                

	Doubleday, W.G. 1981. Manual on groundfish surveys in the northwest Atlantic. NAFO Sci. Counc. Stud. 2: 1–55.

                    Google Scholar 
                

	Fretwell, S.D. & H.L. Lucas, Jr. 1970. On territorial behavior and other factors influencing habitat distribution in birds. I. Theoretical development. Acta Biotheor. 19: 16–36.

                    Google Scholar 
                

	Gabriel, W.L. 1992. Persistence of demersal fish assemblages between Cape Hatteras and Nova Scotia, northwest Atlantic. J. Northw. Atl. Fish. Sci. 14: 29–46.

                    Google Scholar 
                

	Gibbons, J.D. 1986. Tests of randomness. pp. 555–562. In: Encyclopedia of Statistical Sciences, John Wiley & Sons.

	Gotceitas, V. & J.A. Brown. 1993. Substrate selection by juvenile Atlantic cod (Gadus morhua): effects of predation risk. Oecol. 93: 31–37.

                    Google Scholar 
                

	Gotceitas, V., S. Fraser & J.A. Brown. 1995. Habitat use by juvenile Atlantic cod (Gadus morhua) in the presence of an actively foraging and non-foraging predator. Mar. Biol. 123: 421–430.

                    Google Scholar 
                

	Greenstreet, S.P.R., I.D. Tuck, G.N. Grewar, E. Armstrong, D.G. Reid & P.J. Wright. 1997. An assessment of the acoustic survey technique, RoxAnn, as a means of mapping seabed habitat. ICES J. Mar. Sci. 54: 939–959.

                    Google Scholar 
                

	Grimes, C.B., K.W. Able & R.S. Jones. 1986. Tilefish, Lopholatilus chamaeleonticeps, habitat, behavior and community structure in Mid-Atlantic and southern New England waters. Env. Biol. Fish. 15: 273–292.

                    Google Scholar 
                

	Grosslein, M.D. 1969. Groundfish survey program of BCFWoods Hole. Comm. Fish. Rev. 31: 22–30.

                    Google Scholar 
                

	Hastings, A. & L.W. Botsford. 1999. Equivalence in yield from marine reserves and traditional fisheries management. Science 284: 1537–1538.

                    Google Scholar 
                

	Hochberg, Y. 1988. A sharper Bonferroni procedure for multiple tests of significance. Biometr. 75: 800–802.

                    Google Scholar 
                

	Jennings, S., S.S. Marshall & N.V.C. Polunin. 1996. Seychelles' marine protected areas: comparative structure and status of reef fish communities. Biol. Cons. 75: 201–209.

                    Google Scholar 
                

	Kramer, D.L., R.W. Rangeley & L.J. Chapman. 1997. Habitat selection: patterns of spatial distribution from behavioural decisions. pp. 37–80. In: J.-G.J. Godin (ed.) Behavioural Ecology of Teleost Fishes, Oxford University Press, New York.

                    Google Scholar 
                

	Langton, R.W., P.J. Auster & D.C. Schneider. 1995. A spatial and temporal perspective on research and management of ground-fish in the northwest Atlantic. Rev. Fish. Sci. 3: 201–229.

                    Google Scholar 
                

	Langton, R.W. & L.E. Watling. 1990. The fish-benthos connection: a definition of prey groups in the Gulf of Maine. pp. 424–438. In: M. Barnes & R.N. Gibson (ed.) Trophic Relationships in the Marine Environment, Aberdeen University Press, Aberdeen.

                    Google Scholar 
                

	Lindholm, J., M. Ruth, L. Kaufman & P. Auster. 1998. Amodeling approach to the design of marine refugia for fishery management. pp. 138–150. In: N.W.P. Munro & J.H.M. Willison (ed.) Linking Protected Areas with Working Landscapes, Conserving Biodiversity, Science and Management of Protected Areas Association, Wolfville.

                    Google Scholar 
                

	Lindholm, J.B., P.J. Auster & L.S. Kaufman. 1999. Habitatmediated survivorship of juvenile (0-year) Atlantic cod Gadus morhua. Mar. Ecol. Prog. Ser. 180: 247–255.

                    Google Scholar 
                

	Lindholm, J.B., P.J. Auster, M. Ruth & L.S. Kaufman. 2000. Modeling the effects of fishing and implications for the design of marine protected areas: juvenile fish responses to variations in seafloor habitat. Cons. Biol. (in press).

	Lough, R.G., P.C. Valentine, D.C. Potter, P.J. Auditore, G.R. Bolz, J.D. Neilson & R.I. Perry. 1989. Ecology and distribution of juvenile cod and haddock in relation to sediment type and bottom currents on eastern Georges Bank. Mar. Ecol. Prog. Ser. 56: 1–12.

                    Google Scholar 
                

	MacCall, A.D. 1990. Dynamic geography of marine fish populations. University of Washington Press, Seattle. 153 pp.

                    Google Scholar 
                

	Magorrian, B.H., M. Service & W. Clarke. 1995. An acoustic bottom classification survey of Strangford Lough, Northern Ireland. J. Mar. Biol. Assoc. U.K. 75: 987–992.

                    Google Scholar 
                

	Mahon, R. & R.W. Smith. 1989. Demersal fish assemblages on the Scotian Shelf, Northwest Atlantic: spatial distribution and persistence. Can. J. Fish. Aquat. Sci. 46(Suppl. 1): 134–152.

                    Google Scholar 
                

	McClanahan, T.R. & B. Kaunda-Arara. 1996. Fishery recovery in a coral-reef marine park and its effect on the adjacent fishery. Cons. Biol. 10: 1187–1199.

                    Google Scholar 
                

	Meyer, T.L., R.A. Cooper & R.W. Langton. 1979. Relative abundance, behavior, and food habitats of the American sand lance, Ammodytes americanus, from the Gulf of Maine. U.S. Fish. Bull. 77: 243–253.

                    Google Scholar 
                

	Murawski, S.A. 1993. Climate change and marine fish distributions: forecasting from historical analogy. Trans. Amer. Fish. Soc. 122: 647–658.

                    Google Scholar 
                

	Overholtz, W.J. & A.V. Tyler. 1985. Long-term responses of the demersal fish assemblages of Georges Bank. U.S. Fish. Bull. 83: 507–520.

                    Google Scholar 
                

	Roberts, C.M. 1995. Effects of fishing on the ecosystem structure of coral reefs. Cons. Biol. 9: 988–995.

                    Google Scholar 
                

	Roberts, C.M. 1997. Ecological advice for the global fisheries crisis. Trends Ecol. Evol. 12: 35–38.

                    Google Scholar 
                

	Schmitten, R.A. 1999. Essential fish habitat: opportunities and challenges for the next millennium. pp. 3–10. In: L. Benaka (ed.) Fish Habitat: Essential Fish Habitat and Rehabilitation, American Fisheries Society, Bethesda.

                    Google Scholar 
                

	Scott, J.S. 1982. Selection of bottom type by groundfishes of the Scotian Shelf. Can. J. Fish. Aquat. Sci. 39: 943–947.

                    Google Scholar 
                

	Stein, D.L., B.N. Tissot, M.A. Hixon & W. Barss. 1992. Fishhabitat associations on a deep reef at the edge of the Oregon continental shelf. U.S. Fish. Bull. 90: 540–551.

                    Google Scholar 
                

	Tupper, M. & R.G. Boutilier. 1995. Effects of habitat on settlement, growth, and postsettlement survival of Atlantic cod (Gadus morhua). Can. J. Fish. Aquat. Sci. 52: 1834–1841.

                    Google Scholar 
                

	Uzmann, J.R., R.A. Cooper, R.B. Theroux & R.L. Wigley. 1978. Synoptic comparison of three sampling techniques for estimating abundance and distribution of selected megafauna: submersible vs. camera sled vs. otter trawl. Mar. Fish. Rev. 39: 11–19.

                    Google Scholar 
                

	Valentine, P.C., J.L. Baker & T. Unger. 2000a. Sea floor topography of the Stellwagen Bank National Marine Sanctuary region off Boston, Massachusetts: U.S. Geological Survey Geological Investigations Series Map I-2676A (in press).

	Valentine, P.C., T.S. Unger & J.L. Baker. 2000b. Sun-illuminated sea floor topography of the Stellwagen Bank National Marine Sanctuary region off Boston, Massachusetts: U.S. Geological Survey Geological Investigations Series Map I-2676B (in press).

	Valentine, P.C., T.S. Unger & J.L. Baker. 2000c. Sun-illuminated sea floor topography and backscatter intensity of the Stellwagen Bank National Marine Sanctuary region off Boston, Massachusetts: U.S. Geological Survey Geological Investigations Series Map I-2676C (in press).

	Walsh, S.J. 1992. Factors influencing distribution of juvenile yellowtail flounder (Limanda ferruginea) on the Grand Banks of Newfoundland. Neth. J. Sea Res. 29: 193–203.

                    Google Scholar 
                

	Watling, L. & E.A. Norse. 1998. Disturbance of the seabed by mobile fishing gear: a comparison to forest clearcutting. Cons. Biol. 12: 1180–1197.

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	National Undersea Research Center, University of Connecticut at Avery Point, Groton, CT, 06340, U.S.A.
Peter J. Auster

	National Undersea Research Center, University of Connecticut at Avery Point, Groton, CT, 06340, U.S.A.
Kevin Joy

	U.S. Geological Survey, Woods Hole, MA, 02543, U.S.A.
Page C. Valentine


Authors	Peter J. AusterView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kevin JoyView author publications
You can also search for this author in
                        PubMed Google Scholar



	Page C. ValentineView 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
Auster, P.J., Joy, K. & Valentine, P.C. Fish Species and Community Distributions as Proxies for Seafloor Habitat Distributions: The Stellwagen Bank National Marine Sanctuary Example (Northwest Atlantic, Gulf Of Maine).
                    Environmental Biology of Fishes 60, 331–346 (2001). https://doi.org/10.1023/A:1011022320818
Download citation
	Issue Date: April 2001

	DOI: https://doi.org/10.1023/A:1011022320818


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
                        


	multibeam sonar
	trawl survey
	acoustic
	reflectance
	conservation
	frequency dependence








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.165.238.209
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    