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                    Summary
The eyes of 15 species of owls were examined by retinoscopy, static photorefraction, dynamic photorefraction and keratometry. Eyes of all species were found to be of high optical quality as indicated by crisp retinoscopic reflexes and to be relatively free of any form of astigmatism. In contradiction to the traditional view of owl accommodation, we found that species differed widely with regard to their ability to focus near targets. Virtually all species could focus distant targets, but the ability to focus targets closer than one meter was significantly correlated with small body size. The accuracy and validity of the dynamic photorefractive method were determined by measurements on an artificial eye.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Corneal Physiology: Corneal Form and Function
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2021
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Corneal Physiology: Corneal Form and Function
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2022
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Elucidation of the more myopic eye in anisometropia: the interplay of laterality, ocular dominance, and anisometropic magnitude
                                        
                                    

                                    
                                        Article
                                         Open access
                                         03 July 2019
                                    

                                

                                Siyu Jiang, Zheyi Chen, … Fan Lu

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Borish IM (1970) Clinical refraction, 3rd edn. Professional Press Inc, Chicago, IL

                    Google Scholar 
                

	Braddick O, Atkinson J, French J, Howland HC (1979) A photorefractive study of infant accommodation. Vision Res 19:1319–1330

                    Google Scholar 
                

	Campbell FW, Westheimer G (1960) Dynamics of accommodation responses of the human eye. J Physiol (Lond) 151:285–295

                    Google Scholar 
                

	Clark RJ, Smith DG, Kelso LH (1978) Working bibliography of owls of the world. Raptor Information Center, National Wildlife Federation, Washington, DC

                    Google Scholar 
                

	Davson H (1980) Physiology of the eye, 4th edn. Academic Press, New York San Francisco

                    Google Scholar 
                

	Dobson V, Howland H, Moss C, Banks M (1981) Photorefraction of normal and astigmatic infants during viewing of patterned stimuli in a preferential looking apparatus. Invest Ophthalmol Visual Sci [Suppl] 20:3, p 146

                    Google Scholar 
                

	Duke-Elder S (1958) System of ophthalmology, vol 1: The eye in evolution. Henry Kimpton, London, p 651

                    Google Scholar 
                

	Fite K (1973) Anatomical and behavioral correlates of visual acuity in the great horned owl. Vision Res 13:219–230

                    Google Scholar 
                

	Goodge WR (1960) Adaptations for amphibious vision in the Dipper (Cinclus mexicanus). J Morphol 107:79–81

                    Google Scholar 
                

	Helmholtz H von (1962) In: Southall PC (ed) Helmholtz's treatise on physiological optics. Dover, New York

                    Google Scholar 
                

	Hocking B, Mitchell BL (1961) Owl vision. Ibis 103a:284–288

                    Google Scholar 
                

	Howland HC (1982) Optical techniques for detecting and improving deficient vision. In: Bally G von, Greguss P (eds) Optics in biomedical sciences. Springer, Berlin Heidelberg New York

                    Google Scholar 
                

	Howland HC, Howland B (1974) Photorefraction: A technique for study of refractive state at a distance. J Opt Soc Am 64:240–249

                    Google Scholar 
                

	Howland HC, Atkinson J, Braddick O, French J (1978) Infant astigmatism measured by photorefraction. Science 202:331–333

                    Google Scholar 
                

	Howland HC, Murphy CJ, Ballarino J (1979) New photographic methods for the measurement of accommodation and refractive state of vertebrate eyes. Soc Neurosci Abstr 5:788

                    Google Scholar 
                

	Howland HC, Boothe RG, Kiorpes L (1982) Accommodative defocus does not limit development of acuity in infantMacaco, nemestrina monkeys. Science 215:1409–1411

                    Google Scholar 
                

	Hyams L, Safir A, Philpot J (1971) Studies in refraction: bias and accuracy of retinoscopy. Arch Ophthalmol 85:33–41

                    Google Scholar 
                

	Levy B, Sivak JG (1980) Mechanisms of accommodation in the bird eye. J Comp Physiol 137:267–272

                    Google Scholar 
                

	Martin GR (1974) Color vision in the tawny owl (Strix aluco). J Comp Physiol Psychol 86:133–141

                    Google Scholar 
                

	Martin GR (1982) An owl's eye: schematic optics and visual performance inStrix aluco L. J Comp Physiol 145:341–349

                    Google Scholar 
                

	Martin GR, Gordon IE (1974a) Increment-threshold spectral sensitivity in the tawny owl (Strix aluco). Vision Res 14:615–621

                    Google Scholar 
                

	Martin GR, Gordon IE (1974b) Visual acuity in the tawny owl (Strix aluco). Vision Res 14:1393–1397

                    Google Scholar 
                

	Murphy CJ, Kern TJ, McKeever K, McKeever L, MacCoy D (in press A) Ocular lesions in free-living raptors. J Am Vet Med Assoc

	Murphy CJ, Howland HC, Kwiencinski GG, Kern T, Kallen F (in press B) Visual accommodation in the Flying Fox (Pteropus giganteus). Vision Res

	Payne RS (1971) Acoustic location of prey by barn owls. J Exp Biol 54:535–573

                    Google Scholar 
                

	Rochon-Duvigneaud (1943) Les yeux et la vision des vertébrés. Masson, Paris

                    Google Scholar 
                

	Siegel S (1956) Non-parametric statistics. McGraw Hill, New York, p 202

                    Google Scholar 
                

	Sivak JG (1980) Accommodation in vertebrates: A contemporary survey. In: Current topics in eye research, vol 3, pp 281–330

                    Google Scholar 
                

	Sivak JG, Howland HC (1982) Visual optics of the penguin eye. Invest Ophthalmol Visual Sci [Suppl] 22:3, p 126

                    Google Scholar 
                

	Sivak JG, Vrablic OE (1979) The anatomy of the eye of the Adelie penguin with special reference to optical structure and intraocular musculature. Can J Zool 57:346–352

                    Google Scholar 
                

	Sparks J, Soper T (1970) Owls: Their natural and unnatural history. Taplinger, New York

                    Google Scholar 
                

	Voss JJ, Munnik A, Boogaard J (1965) Absolute spectral reflectance of the fundus oculi. J Opt Soc Am 55:573–574

                    Google Scholar 
                

	Walls G (1942) The vertebrate eye and its adaptive radiation. Cranbrook Institute, MI, p 281

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Anatomy, New York State College of Veterinary Medicine, USA
C. J. Murphy

	Sections of Neurobiology and Behavior and Physiology, Cornell University, W-201 Seeley G. Mudd Building, 14853, Ithaca, New York, USA
H. C. Howland


Authors	C. J. MurphyView author publications
You can also search for this author in
                        PubMed Google Scholar



	H. C. HowlandView 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
Murphy, C.J., Howland, H.C. Owl eyes: Accommodation, corneal curvature and refractive state.
                    J. Comp. Physiol. 151, 277–284 (1983). https://doi.org/10.1007/BF00623904
Download citation
	Accepted: 07 November 1982

	Issue Date: September 1983

	DOI: https://doi.org/10.1007/BF00623904


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
	Body Size
	Small Body
	Traditional View
	Optical Quality
	Astigmatism








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.158.56.96
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    