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            Abstract
One of the identifying characteristics of tetrapods (limbed vertebrates) is the presence of fingers and toes. Whereas the proximal part of the tetrapod limb skeleton can easily be homologized with the paired fin skeletons of sarcopterygian (lobe-finned) fish, there has been much debate about the origin of digits. Early hypotheses1 interpreted digits as derivatives of fin radials, but during the 1990s the idea gained acceptance that digits are evolutionary novelties without direct equivalents in fish fin skeletons. This was partly based on developmental genetic data2, but also substantially on the pectoral fin skeleton of the elpistostegid (transitional fish/tetrapod) Panderichthys, which appeared to lack distal digit-like radials3. Here we present a CT scan study of an undisturbed pectoral fin of Panderichthys demonstrating that the plate-like â€˜ulnareâ€™ of previous reconstructions is an artefact and that distal radials are in fact present. This distal portion is more tetrapod-like than that found in Tiktaalik4 and, in combination with new data about fin development in basal actinopterygians5, sharks6 and lungfish7, makes a strong case for fingers not being a novelty of tetrapods but derived from pre-existing distal radials present in all sarcopterygian fish.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
Pectoral fin, girdle and scale plus lepidotrichia cover of 
Panderichthys.
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Figure 2: Endoskeleton of the pectoral fin of  Panderichthys rhombolepis. [image: ]


Figure 3: 
Pectoral endoskeleton of tetrapodomorph fish and a tetrapod in ventral view.
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        Editorial Summary
Panderichthys toes the line
Early hypotheses suggested that the digits of tetrapods (land vertebrates) were homologues of the fin radials of fish, but this idea fell out of favour based on developmental studies and also on the fin of Panderichthys, an extinct fish closely related to land vertebrates, which appeared to lack distal digit-like fin radials. Evidence that fish had homologues of digits early in their evolutionary history has mounted, but Panderichthys stood in the way of full acceptance. Now a new computerized tomography study of a classic Panderichthys specimen shows that the old interpretation was in error. It did indeed have digit-like radials: the way is open to the era of fish fingers.
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