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            Abstract
Crown-group crustaceans (Eucrustacea) are common in the fossil record of the past 500â€‰million years back to the early Ordovician period, and very rare representatives are also known from the late Middle and Late Cambrian periods1. Finds in Lower Cambrian rocks of the Phosphatocopina, the fossil sister group to eucrustaceans2, imply that members of the eucrustacean stem lineage co-occurred, but it remained unclear whether crown-group members were also present at that time. â€˜Orstenâ€™-type fossils are typically tiny embryos and cuticle-bearing animals, of which the cuticle is phosphatized and the material is three-dimensional and complete with soft parts. Such fossils are found predominantly in the Cambrian and Ordovician and provide detailed morphological and phylogenetic information on the early evolution of metazoans. Here we report an Orsten-type Konservat-LagerstÃ¤tte from the Lower Cambrian of China that contains at least three new arthropod species, of which we describe the most abundant form on the basis of exceptionally well preserved material of several growth stages. The limb morphology and other details of this new species are markedly similar to those of living cephalocarids, branchiopods and copepods and it is assigned to the Eucrustacea, thus representing the first undoubted crown-group crustacean from the early Cambrian. Its stratigraphical position provides substantial support to the proposition that the main cladogenic event that gave rise to the Arthropoda was before the Cambrian3. Small leaf-shaped structures on the outer limb base of the new species provide evidence on the long-debated issue of the origin of epipodites4,5: they occur in a set of three, derive from setae and are a ground-pattern feature of Eucrustacea.




            
                
                    

    
        
            
                
                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: 
Y. dianensis
; topotype specimens.
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Figure 2: 
Reconstruction of 
Y. dianensis
 on the basis of a larval stage with eight thoracomeres (developmental stage 4).
[image: ]


Figure 3: 
Proposed phylogenetic position of 
Y. dianensis
, within the crown group of arthropods.
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In recent years, 'Orsten-type' fossils, characterized by remarkable preservation of the soft tissue of putative embryos and arthropod larvae, have transformed our view of the early evolution of metazoans. They are termed 'Orsten' fossils from the name of the oily alum shale deposits in Sweden where they were first found; similarly fine preservation has since been found elsewhere. Now, importantly, elsewhere includes the Lower Cambrian in China. Fossils of 'eucrustacea' â€” crustaceans of modern aspect â€” are common in the fossil record from around 500 million years ago. Newly unearthed Orsten-type fossils from China include the earliest known eucrustacean in exquisite three-dimensional detail, significantly extending the fossil record of this group.
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