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                                    Abstract
Discussion of fossil evidence for the origin and early evolution of the arthropods has been dominated for many years by the evidence from the Middle Cambrian Burgess Shale from British Columbia (Whittington, 1979; Gould, 1989). What these fossils mean, however, both in terms of arthropod classification and the early evolution of the phylum is far from clear: no single opinion has won universal assent. In addition, the Burgess Shale has also yielded some celebrated problematica such as Opabinia (Whittington, 1975), Anomalocaris (Whittington and Briggs, 1985; Collins, 1996) and Hallucigenia (Conway Morris, 1977; Ramsköld and Hou, 1991). No one would dispute that these fossils are problematic, in the sense that they are difficult to understand. However, that methodological difficulty should not be confused with the possibility that these fossils have only remote affinities with all living groups. The sense that these fossils can indeed be understood has strengthened in recent years with the discovery of several more important Cambrian fossil localities.
Keywords
	Lower Cambrian
	Lateral Lobe
	Anterior Appendage
	Stem Group
	Cephalic Region

These keywords were added by machine and not by the authors. This process is experimental and the keywords may be updated as the learning algorithm improves.



                                
                            

                            
                                
                                    
                                        
                                            
                                                
                                                   This is a preview of subscription content, log in via an institution.
                                                
                                            

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   169.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   219.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

    
     	
       
        Hardcover Book
      
	
       USD   219.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            
                                
                                    
                                        Preview

                                        
                                            
                                                Unable to display preview. Download preview
                                                    PDF.

                                            
                                            Unable to display preview. Download preview
                                                PDF.

                                        

                                    

                                
                            

                            
                            
                                
                            


                            

                            

                            References
	Abele, L.G., Kim, W. and Felgenhauer, B.E. (1989) Molecular evidence for the inclusion of the phylum Pentastomida in the Crustacea. Molecular Biology and Evolution, 6, 685–91.

                    Google Scholar 
                

	Blaker, M.R. (1988) A new genus of nevadiid trilobite from the Buen Formation (Early Cambrian) of Peary Land, central North Greenland. Rapport Grønlands geologiske Undersøgelse, 137, 33–41.

                    Google Scholar 
                

	Briggs, D.E.G. and Fortey, R.A. (1989) The early radiation and relationships of the major arthropod groups. Science, 246, 241–3.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Briggs, D.E.G. and Whittington, H.B. (1987) The affinities of the Cambrian animals Anomalocaris and Opabinia. Lethaia, 20, 185–6.
Article 
    
                    Google Scholar 
                

	Budd, G. (1993) A Cambrian gilled lobopod from Greenland. Nature, 364, 709–11.
Article 
    
                    Google Scholar 
                

	Budd, G.E. (1995) Kleptothule rasmusseni gen. et sp. nov.: an ?olenellinid-like trilobite from the Sirius Passet fauna (Buen Formation, Lower Cambrian, North Greenland). Transactions of the Royal Society of Edinburgh: Earth Sciences, 86, 1–12.
Article 
    
                    Google Scholar 
                

	Budd, G.E. (1996) The morphology of Opabinia regalis and the reconstruction of the arthropod stem group. Lethaia, 29, 1–14.
Article 
    
                    Google Scholar 
                

	Chen, J.Y., Ramsköld, L. and Zhou, G.Q. (1994) Evidence for monophyly and arthropod affinity of Cambrian giant predators. Science, 264, 1304–8.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Chen, J.Y., Edgecombe, G.D., Ramsköld, L and Zhou, G.Q. (1995) Head segmentation in Early Cambrian Fuxianhuia: implications for arthropod evolution. Science, 268, 1339–443.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Collins, D. (1996) The ‘evolution’ of Anomalocaris and its classification in the arthropod class Dinocarida (Nov.) and Order Radiodonta (Nov.). Journal of Paleontology, 70, 280–93.

                    Google Scholar 
                

	Conway Morris, S. (1977) A new Metazoan from the Burgess Shale of British Columbia. Palaeontology, 20, 623–40.

                    Google Scholar 
                

	Conway Morris, S. and Peel, S.J. (1995) Articulated halkieriids from the Lower Cambrian of North Greenland and their role in early protostome evolution. Philosophical Transactions of the Royal Society of London B, 347, 305–58.
Article 
    
                    Google Scholar 
                

	Conway Morris, S, George, J.D., Gibson, R. and Platt, H.M. (eds) (1985) The Origins and Relationships of Lower Invertebrates, Systematics Association Special Volume 28, Oxford University Press, Oxford.

                    Google Scholar 
                

	Cuvier, G. (1817) Le règne animal distribué d’après son organisation, pour servir de base à l’histoire naturelle des animaux et d’introduction à l’anatomie comparée. Volume 2, Deterville, Paris.
Book 
    
                    Google Scholar 
                

	Davidson, E.H., Peterson, K.J. and Cameron, R.A. (1995) Origin of bilaterian body plans — evolution of developmental regulatory mechanisms. Science, 270, 1319–25.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Dewel, R.A. and Dewel, W.C. (1996) The brain of Echiniscus viridissimus Peterfi 1956 (Heterotardigrada): a key to understanding the phylogenetic position of tardigrades and the evolution of the arthropod head. Zoological Journal of the Linnean Society of London, 116, 35–49.
Article 
    
                    Google Scholar 
                

	Eernisse, D.J., Albert, J.S. and Anderson, F.E. (1992) Annelida and Arthropoda are not sister taxa: a phylogenetic analysis of spiralian metazoan morphology. Systematic Biology, 41, 305–30.

                    Google Scholar 
                

	Fortey, R.A., Briggs, D.E.G. and Wills, M.A. (1996) The Cambrian evolutionary ‘explosion’: decoupling cladogenesis from morphological disparity. Biological Journal of the Linnean Society, 57, 13–33.

                    Google Scholar 
                

	Giribet, G., Carranza, S., Baguna, J., Riutort, M. and Ribera, C. (1996) First molecular evidence for the existence of a Tardigrada plus Arthropoda clade. Molecular Biology and Evolution, 13, 76–84.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Gould, S.J. (1989) Wonderful Life. The Burgess Shale and the Nature of History, W.W. Norton and Co., New York.

                    Google Scholar 
                

	Hou, X.G., Bergström, J. and Ahlberg, P. (1995) Anomalocaris and other large animals in the Lower Cambrian Chengjiang fauna of southwest China. Geologisk Föreningens i Stockholm Förhandlingar, 117, 163–83.

                    Google Scholar 
                

	Jeram, A.J., Selden, P.A. and Edwards, D. (1990) Land animals in the Silurian: arachnids and myriapods from Shropshire, England. Science, 250, 658–61.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kinchlin, I.M. (1994) The Biology of Tardigrades, Portland Press, London.

                    Google Scholar 
                

	Mikulic, D.G., Briggs, D.E.G. and Klessendorf, J. (1985) A new exceptionally preserved biota from the Lower Silurian of Wisconsin, U.S.A. Philosophical Transactions of the Royal Society of London, B, 311, 75–85.
Article 
    
                    Google Scholar 
                

	Moon, S.Y. and Kim, W. (1996) Phylogenetic position of the Tardigrada based on the 18S ribosomal RNA gene sequences. Zoological Journal of the Linnean Society of London, 116, 61–9.
Article 
    
                    Google Scholar 
                

	Müller, K.J., Walossek, D. and Zakharov, A. (1995) ‘Orsten’ type phosphatized soft-integument preservation and a new record from the Middle Cambrian Kuonamka Formation in Siberia. Neues Jahrbuch für Geologie und Paläontologie Abhanlungen, 197, 101–18.

                    Google Scholar 
                

	Nedin, C. (1996) The Emu Bay Shale, a Lower Cambrian fossil Lägerstätten, Kangaroo Island, South Australia. Memoirs of the Association of Australasian Palaeontologists, 18, 31–410.

                    Google Scholar 
                

	Peterson, K.J. (1995) A phylogenetic test of the calcichordate scenario. Lethaia, 28, 25–38.
Article 
    
                    Google Scholar 
                

	Ramsköld, L. and Hou, X.G. (1991) New Early Cambrian animal and onychophoran affinities of enigmatic metazoans. Nature, 351, 225–8.
Article 
    
                    Google Scholar 
                

	Robison, R.A. (1990) Earliest known uniramous arthropod. Nature, 343, 163-4.
Article 
    
                    Google Scholar 
                

	Snodgrass, R.E. (1938) Evolution of the Annelida, Onychophora and Arthropoda. Smithsonian Miscellaneous Collections, 97, 1–159.

                    Google Scholar 
                

	Walossek, D. and Müller, K.J. (1994) Pentastomid parasites from the Lower Palaeozoic of Sweden. Transactions of the Royal Society of Edinburgh: Earth Sciences, 85, 1–37.
Article 
    
                    Google Scholar 
                

	Weisblat, D.A., Price, D.J. and Wedeen, C.J. (1988) Segmentation in leech development. Development, 104 Supplement, 161–8.
PubMed 
    
                    Google Scholar 
                

	Whittington, H.B. (1975) The enigmatic animal Opabinia regalis, Middle Cambrian, Burgess Shale, British Columbia. Philosophical Transactions of the Royal Society of London, B, 271, 1–43.
Article 
    
                    Google Scholar 
                

	Whittington, H.B. (1977) The Middle Cambrian Trilobite Naraoia, Burgess Shale, British Columbia. Transactions of the Royal Society of London, B, 280, 409–43.
Article 
    
                    Google Scholar 
                

	Whittington, H.B. (1979) Early arthropods, their appendages and relationships, in The Origin of Major Invertebrate Groups (ed. M.R. House), Systematics Association Special Volume 12, Academic Press, London, pp. 253–68.

                    Google Scholar 
                

	Whittington, H.B. and Briggs, D.E.G. (1985) The largest Cambrian animal, Anomalocaris, Burgess Shale, British Columbia. Philosophical Transactions of the Royal Society of London, B, 309, 569–609.
Article 
    
                    Google Scholar 
                

	Wills, M.A., Briggs, D.E.G., Fortey, R.A. and Wilkinson, M. (1995) The significance of fossils in understanding arthropod evolution. Verhandlungen der Deutschen Zoologischen Gesellschaft, 88, 203–15.

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Historical Geology and Palaeontology, Institute of Earth Sciences, Norbyvägen 22, S-75236, Uppsala, Sweden
G. E. Budd


Authors	G. E. BuddView author publications
You can also search for this author in
                        PubMed Google Scholar







Editor information
Editors and Affiliations
	Department of Palaeontology, The Natural History Museum, Cromwell Road, SW7 5BD, London, UK
R. A. Fortey 

	Department of Zoology, The Natural History Museum, Cromwell Road, SW7 5BD, London, UK
R. H. Thomas 




Rights and permissions
Reprints and permissions


Copyright information
© 1998 Springer Science+Business Media Dordrecht


About this chapter
Cite this chapter
Budd, G.E. (1998).  Stem group arthropods from the Lower Cambrian Sirius Passet fauna of North Greenland.

                     In: Fortey, R.A., Thomas, R.H. (eds) Arthropod Relationships. The Systematics Association Special Volume Series, vol 55. Springer, Dordrecht. https://doi.org/10.1007/978-94-011-4904-4_11
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-94-011-4904-4_11

	
                            Publisher Name: Springer, Dordrecht

	
                                Print ISBN: 978-94-010-6057-8

	
                                Online ISBN: 978-94-011-4904-4

	eBook Packages: Springer Book Archive


Share this chapter
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
                            







Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   169.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   219.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

    
     	
       
        Hardcover Book
      
	
       USD   219.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					44.201.69.160
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


