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            Abstract
THE fossil record of early vertebrates starts with certainty with the dermal armour of agnathan fish from the Earlyâ€“Middle Ordovician of Australia1,2. Recent controversial acceptance that conodonts3 and the fragments called Anatolepis4,5 may be vertebrate remains6, extends their fossil record back to the Late Cambrian. Now a new type of phosphatic skeleton from Australia shows a three-layered structure that indicates vertebrate affinity, but with several unique features not known in other vertebrates. The new evidence challenges the most widely accepted current theory for the development of the vertebrate skeleton7â€“11, which assumes the odontode (skin denticle) to be the primitive patterning component. The Australian material provides an alternative model for early vertebrate dermal armour with which to assess the vertebrate-like hard tissues in conodonts12,13 and the dermal armour of Anatolepis4â€“6,14.




            
                
                    

    
        
            
                
                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
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Spiny chondrichthyan from the lower Silurian of South China
                                        
                                    

                                    
                                        Article
                                        
                                         28 September 2022
                                    

                                

                                Plamen S. Andreev, Ivan J. Sansom, â€¦ Min Zhu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A fast-growing basal troodontid (Dinosauria: Theropoda) from the latest Cretaceous of Europe
                                        
                                    

                                    
                                        Article
                                         Open access
                                         01 March 2021
                                    

                                

                                Albert G. SellÃ©s, Bernat Vila, â€¦ Ã€ngel Galobart

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Early Triassic ichthyopterygian fossils from the Russian Far East
                                        
                                    

                                    
                                        Article
                                         Open access
                                         01 April 2022
                                    

                                

                                Yasuhisa Nakajima, Yasunari Shigeta, â€¦ P. Martin Sander

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Young, G. C. J. Vert. Paleontol. (in the press).

	Forey, P. L. & Janvier, P. Am. Scientist 82, 554â€“565 (1994).
ADSÂ 
    
                    Google ScholarÂ 
                

	Janvier, P. Nature 374, 761â€“762 (1995).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bockelie, T. & Fortey, R. A. Nature 260, 36â€“38 (1976).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Repetski, J. E. Science 200, 529â€“531 (1978).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Smith, M. P., Sansom, I. J. & Repetski, J. E. Nature 380, 702â€“704 (1996).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ã˜rvig, T. in Structural and Chemical Organization of Teeth (ed. Miles, A. E. W.) 45â€“110 (Academic, London, 1967).

                    Google ScholarÂ 
                

	Ã˜rvig, T. in Current Problems in Lower Vertebrate Phylogeny (ed. Ã˜rvig, T.) 374â€“397 (Almquist & Wiksell, Stockholm, 1968).

                    Google ScholarÂ 
                

	Ã˜rvig, T. in Problems in Vertebrate Evolution (eds Andrews, S. M., Miles, R. S. & Walker, A. D.) 53â€“75 (Academic, London, 1977).

                    Google ScholarÂ 
                

	Reif, W.-E. Evolut. Biol. 15, 287â€“368 (1982).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Smith, M. M. & Hall, B. K. Biol. Rev. 65, 277â€“373 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sansom, I. J., Smith, M. P., Armstrong, H. A. & Smith, M. M. Science 256, 1308â€“1311 (1992).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sansom, I. J., Smith, M. P. & Smith, M. M. Nature 368, 591 (1994).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Smith, M. P. & Sansom, I. J. Geobios. MÃ©m. SpÃ©c. 19, 61â€“64 (1995).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Nicoll, R. S. AGSO J. Aust. Geol. & Geophys. 15, 367â€“379 (1994).
ADSÂ 
    
                    Google ScholarÂ 
                

	Ritchie, A. & Gilbert-Tomlinson, J. Alcheringa 1, 351â€“368 (1977).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Young, G. C. & Laurie, J. R. (eds) An Australian Phanerozoic Timescale (Oxford Univ. Press, Melbourne, 1996).

	Dalingwater, J. E., Hutchinson, S. J., Mutvei, H. & Siveter, D. J. Palaeontographica Abt. A 229, 37â€“49 (1993).

                    Google ScholarÂ 
                

	Sansom, I. J., Smith, M. M. & Smith, M. P. Nature 379, 628â€“630 (1996).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Walcott, C. D. Geol. Soc. Am. Bull. 3, 153â€“172 (1892).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Smith, M. M. Science 251, 301â€“303 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Smith, M. M., Sansom, I. J. & Smith, M. P. Modern Geol. (in the press).

	Maisey, J. G. Evol. Biol. 22, 1â€“36 (1988).

                    Google ScholarÂ 
                

	Halstead, L. B. Vertebrate Hard Tissues (Wykeham, London and Winchester, 1974).

                    Google ScholarÂ 
                

	Gans, C. Biol. Rev. 64, 221â€“268 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gross, W. Kungl. Svensk VetenskapsAkad. Handl. 4 Ser. 5, 1â€“140 (1956).

                    Google ScholarÂ 
                

	Thomson, K. S. in Problems in Vertebrate Evolution (eds Andrews, S. M., Miles, R. S. & Walker, A. D.) 247â€“270 (Academic, London, 1977).

                    Google ScholarÂ 
                

	Northcutt, R. G. & Gans, C. Quart. Rev. Biol. 58, 1â€“28 (1983).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Chen, J.-Y., Dzik, J., Edgecombe, G. D., Ramskold, L. & Zhou, G.-Q. Nature 377, 720â€“722 (1995).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Australian Geological Survey Organisation, PO Box 378, Canberra, ACT, 2601, Australia
Gavin C. Young

	Lithuanian Institute of Geology, Sevcenkos 13, 2600, Vilnius, Lithuania
Valya N. Karatajute-Talimaa

	Craniofacial Development, Division of Dentistry, UMDS, Guy's Hospital, London Bridge, London, SE1 9RT, UK
Moya M. Smith


Authors	Gavin C. YoungView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Valya N. Karatajute-TalimaaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Moya M. SmithView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Young, G., Karatajute-Talimaa, V. & Smith, M. A possible Late Cambrian vertebrate from Australia.
                    Nature 383, 810â€“812 (1996). https://doi.org/10.1038/383810a0
Download citation
	Received: 02 April 1996

	Accepted: 30 August 1996

	Issue Date: 31 October 1996

	DOI: https://doi.org/10.1038/383810a0


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
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Expression of 20 SCPP genes during tooth and bone mineralization in Senegal bichir
                                    
                                

                            
                                
                                    	S Delgado
	MA Fernandez-Trujillo
	JY Sire


                                
                                Development Genes and Evolution (2023)

                            
	
                            
                                
                                    
                                        Facts and fancies about early fossil chordates and vertebrates
                                    
                                

                            
                                
                                    	Philippe Janvier


                                
                                Nature (2015)

                            
	
                            
                                
                                    
                                        Early Evolution of the Vertebrate Eyeâ€”Fossil Evidence
                                    
                                

                            
                                
                                    	Gavin C. Young


                                
                                Evolution: Education and Outreach (2008)

                            
	
                            
                                
                                    
                                        Lower Cambrian vertebrates from south China
                                    
                                

                            
                                
                                    	D-G. Shu
	H-L. Luo
	L-Z. Chen


                                
                                Nature (1999)

                            
	
                            
                                
                                    
                                        Fishy fragments tip the scales
                                    
                                

                            
                                
                                    	Philippe Janvier


                                
                                Nature (1996)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
