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Conditioning experiments in cod ended in the results:
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                      Cod discriminates travelling sound waves impinging on the head from those impinging on the tail at 75 Hz.

                    
                  
	
                    2.
                    
                      Phase reversal of the acoustic pressure in the travelling wave caused 180° reversal of the directional responses.

                    
                  
	
                    3.
                    
                      Directional hearing in the loop of a standing wave appeared possible provided that additionalp-information in the correct phase was added.

                    
                  


              


                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Directional Hearing and Sound Source Localization in Fishes
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2016
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Coupled ears in lizards and crocodilians
                                        
                                    

                                    
                                        Article
                                        
                                         12 October 2016
                                    

                                

                                Catherine E. Carr, Jakob Christensen-Dalsgaard & Hilary Bierman

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Directional and frequency characteristics of auditory receptors in midges (Diptera, Chironomidae)
                                        
                                    

                                    
                                        Article
                                        
                                         01 December 2015
                                    

                                

                                D. N. Lapshin

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Arkel, M. A. van, Maasse, W., Schuijf, A.: An underwater food dispenser for conditioning fish. Eyperientia (Basel)29, 642–643 (1973)

                    Google Scholar 
                

	Buwalda, R. J. A.: Directional sensitivity of the saccular microphonics of a cod in spherical sound waves. Experientia (Basel) (in press 1975)

	Chapman, C. J., Hawkins, A. D.: A field study of hearing in the cod,Gadus morhua L. J. comp. Physiol.85, 147–167 (1973)

                    Google Scholar 
                

	Dijkgraaf, S.: Hearing in bony fishes. Proc. roy. Soc. B152, 51–54 (1960)

                    Google Scholar 
                

	Heydemann, P.: On the precise measurement of phase angles. Acustica13, 421–426 (1963)

                    Google Scholar 
                

	Moulton, J. M., Dixon, R. H.: Directional hearing in fishes. In: Marine bio-acoustics, vol. 2, Tavolga W. N., ed., p. 187–232. New York: Pergamon Press 1967

                    Google Scholar 
                

	Sand, O.: Directional sensitivity of microphonic potentials from the perch ear. J. exp. Biol.60, 881–899 (1974)

                    Google Scholar 
                

	Sand, O., Enger, P. S.: Evidence for an auditory function of the swimbladder in the cod. J. exp. Biol.59, 405–414 (1973)

                    Google Scholar 
                

	Schuijf, A.: Exact test of opposite trends of probability changes in one or several 3×2 tables. Experientia (Basel)80, 841–843 (1974a)

                    Google Scholar 
                

	Schuijf, A.: Field studies of directional hearing in marine teleosts. Diss. Univ. of Utrecht, Utrecht, The Netherlands (1974b)

                    Google Scholar 
                

	Schuijf, A.: Directional hearing of cod (Gadus morhua) under approximate free field conditions. J. comp. Physiol., in press (1975)

	Schuijf, A., Baretta, J. W., Wildschut, J. T.: A field investigation on the discrimination of sound direction inLabrus berggylta (Pisces: Perciformes). Neth. J. Zool.22, 81–104 (1972)

                    Google Scholar 
                

	Wersäll, J., Flock, Å., Lundquist, P. G.: Structural basis for directional sensitivity in cochlear and vestibular sensory receptors. Cold Spr. Harb. Symp. quant. Biol.30, 115–132 (1965)

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Laboratory of Comparative Physiology, Utrecht, The Netherlands
A. Schuijf & R. J. A. Buwalda

	Institute of Marine Research, Bergen, Norway
A. Schuijf & R. J. A. Buwalda


Authors	A. SchuijfView author publications
You can also search for this author in
                        PubMed Google Scholar



	R. J. A. BuwaldaView author publications
You can also search for this author in
                        PubMed Google Scholar







Additional information
The authors are greatly indebted to the students in biology miss Ine van Spanje, mr J. Klinkhamer and mr J. Schillemans for their various and indispensable contributions in the preparations and execution of the field experiments. Indirect support of long term guests at Nessjöen, Sotra, relieved our nearly constant shortage of time. Mr Odd Tvedt and his family sacrificed some of their holidays to reconstruct our distorted frame of the food dispensers. The firm of Odd Tvedt and Co AS, Bergen, deserves our great gratitude for immediate help offered in this case (and another in 1972, when our periscope got leak). We gratefully acknowledge the suggestion of ir D. W. van Wulfften Palthe (Delft) to add sound sourceS
4 to obtain “pure” inversion ofp. We are also indebted to him, as we are to Professor S. Dijkgraaf and Dr. F. J. Verheijen (Utrecht), for giving comments on the manuscript.
The field study was made possible by the Havforskningsinstitutt, Bergen, Norway, supplying essential equipment through mr G. Aase. The Netherland Organization for the Advancement of Pure Research (Z. W. O.) financed our study journeys to Norway (projects R 88–34 and R 88–66).


Rights and permissions
Reprints and permissions


About this article
Cite this article
Schuijf, A., Buwalda, R.J.A. On the mechanism of directional hearing in cod (Gadus morhua L.).
                    J. Comp. Physiol. 98, 333–343 (1975). https://doi.org/10.1007/BF00709804
Download citation
	Received: 23 December 1974

	Issue Date: December 1975

	DOI: https://doi.org/10.1007/BF00709804


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
	Phase Reversal
	Standing Wave
	Sound Wave
	Directional Response
	Acoustic Pressure








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					18.209.48.250
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    