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            Abstract
The extinct placoderm fishes were the dominant group of vertebrates throughout the Middle Palaeozoic era1, yet controversy about their relationships within the gnathostomes (jawed vertebrates) is partly due to different interpretations of their reproductive biology2,3,4,5. Here we document the oldest record of a live-bearing vertebrate in a new ptyctodontid placoderm, Materpiscis attenboroughi gen. et sp. nov., from the Late Devonian Gogo Formation of Australia (approximately 380â€‰million years ago)6. The new specimen, remarkably preserved in three dimensions, contains a single, intra-uterine embryo connected by a permineralized umbilical cord. An amorphous crystalline mass near the umbilical cord possibly represents the recrystallized yolk sac. Another ptyctodont from the Gogo Formation, Austroptyctodus gardineri7, also shows three small embryos inside it in the same position. Ptyctodontids have already provided the oldest definite evidence for vertebrate copulation8, and the new specimens confirm that some placoderms had a remarkably advanced reproductive biology, comparable to that of some modern sharks and rays. The new discovery points to internal fertilization and viviparity in vertebrates as originating earliest within placoderms.




            
                
                    

    
        
            
                
                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: 
                        Holotype of 
                        Materpiscis attenboroughi
                         gen. et sp. nov. (WAM 07.12.1).
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Figure 2: 
                        Holotype of 
                        Materpiscis attenboroughi
                         gen. et sp. nov. (WAM 07.12.1).
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Figure 3: 
                        Materpiscis
                         gen. nov.
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        Editorial Summary
Vertebrate evolution: A live birth in the Devonian
The placoderms, now long extinct, were a large and diverse group of fishes, thought to be the most primitive known vertebrates with jaws. Not so primitive, however, that they could not have given birth to live young. A remarkable fossil from the Late Devonian Gogo Formation of Australia, about 380 million years old, represents a new species of placoderm, preserved in the act of giving birth. A single, large embryo is connected to the adult by a mineralized remnant of an umbilical cord. This is the oldest known vertebrate live birth, and reveals reproductive biology comparable to that of some modern sharks and rays.
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