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            Abstract
Tribosphenic molars of basal marsupials and placentals are a major adaptation, with the protocone (pestle) of the upper molar crushing and grinding in the talonid basin (mortar) on the lower molar1,2,3,4. The extinct pseudo-tribosphenic mammals have a reversed tribosphenic molar in which a pseudo-talonid is anterior to the trigonid, to receive the pseudo-protocone of the upper molar. The pseudo-protocone is analogous to the protocone, but the anteriorly placed pseudo-talonid is opposite to the posterior talonid basin of true tribosphenic mammals5,6,7. Here we describe a mammal of the Middle Jurassic period with highly derived pseudo-tribosphenic molars but predominantly primitive mandibular and skeletal features, and place it in a basal position in mammal phylogeny. Its shoulder girdle and limbs show fossorial features similar to those of mammaliaforms and monotremes, but different compared with those of the earliest-known Laurasian tribosphenic (boreosphenid) mammals. The find reveals a much greater range of dental evolution in Mesozoic mammals than in their extant descendants, and strengthens the hypothesis of homoplasy of â€˜tribosphenic-likeâ€™ molars among mammals.




            
                
                    

    
        
            
                
                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: Skeleton of the new Mesozoic mammal  Pseudotribos robustus. [image: ]


Figure 2: Dental and mandibular features of  Pseudotribos. [image: ]


Figure 3: 
                        Comparison of tribosphenic and pseudo-tribosphenic molars.
                      [image: ]


Figure 4: 
                        Evolution of interclavicle and anterior sternal structure in the cynodontâ€“mammal transition.
                      [image: ]
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Good teeth
Tribosphenic or 'grinding' molars seem to have evolved twice in mammals: once in the descendants of marsupials and placentals and once in a group of mammals whose descendants include the monotremes or egg-laying mammals. A new specimen of the latter, from the Middle Jurassic of Inner Mongolia, has teeth with very advanced morphology compared with the primitive nature of the rest of its body. This highlights the diversity of the ancient mammals â€” these fossil beds also yielded a beaver-like swimming mammal and an extremely archaic gliding mammal.
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