







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature geoscience

	review articles

	
                                    article


    
        
        
            
            
                
                    	Review Article
	Published: 27 May 2012



                    The timing and pattern of biotic recovery following the end-Permian mass extinction

                    	Zhong-Qiang Chen1 & 
	Michael J. Benton2Â 



                    

                    
                        
    Nature Geoscience

                        volumeÂ 5,Â pages 375â€“383 (2012)Cite this article
                    

                    
        
            	
                        9806 Accesses

                    
	
                        565 Citations

                    
	
                            184 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Biodiversity
	Evolutionary ecology
	Palaeontology


    


                
    
    

    
    

                
            


        
            Abstract
The aftermath of the great end-Permian period mass extinction 252 Myr ago shows how life can recover from the loss of >90% species globally. The crisis was triggered by a number of physical environmental shocks (global warming, acid rain, ocean acidification and ocean anoxia), and some of these were repeated over the next 5â€“6 Myr. Ammonoids and some other groups diversified rapidly, within 1â€“3 Myr, but extinctions continued through the Early Triassic period. Triassic ecosystems were rebuilt stepwise from low to high trophic levels through the Early to Middle Triassic, and a stable, complex ecosystem did not re-emerge until the beginning of the Middle Triassic, 8â€“9 Myr after the crisis. A positive aspect of the recovery was the emergence of entirely new groups, such as marine reptiles and decapod crustaceans, as well as new tetrapods on land, including â€” eventually â€” dinosaurs. The stepwise recovery of life in the Triassic could have been delayed either by biotic drivers (complex multispecies interactions) or physical perturbations, or a combination of both. This is an example of the wider debate about the relative roles of intrinsic and extrinsic drivers of large-scale evolution.
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                    Figure 1: Environmental changes and biodiversity variations from the latest Permian to Middle Triassic.


Figure 2: Outline trophic pyramid of a fossilized marine ecosystem in the Permian or Triassic.


Figure 3: Reconstructed marine ecosystems before and after the end-Permian mass extinction in south China.


Figure 4: Stepwise rebuilding pattern of marine ecosystems from low to top trophic levels in the aftermath of the EPME.
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