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            Abstract
Growing concern about how loss of biodiversity will affect ecosystems has stimulated numerous studies1,2,3,4,5. Although most studies have assumed that species go extinct randomly6,7,8, species often go extinct in order of their sensitivity to a stress that intensifies through time (such as climate change)9. Here we show that the consequences of random and ordered extinctions differ. Both depend on food-web interactions that create compensation; that is, the increase of some species when their competitors and/or predators decrease in density due to environmental stress. Compensation makes communities as a whole more resistant to stress by reducing changes in combined species densities. As extinctions progress, the potential for compensation is depleted, and communities become progressively less resistant. For ordered extinctions, however, this depletion is offset and communities retain their resistance, because the surviving species have greater average resistance to the stress. Despite extinctions being ordered, changes in the food web with successive extinctions make it difficult to predict which species will show compensation in the future. This unpredictability argues for â€˜whole-ecosystemâ€™ approaches to biodiversity conservation, as seemingly insignificant species may become important after other species go extinct.




            
                
                    

    
        
            
                
                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: Example of the response of a tritrophic community to environmental stress.[image: ]


Figure 2: Responses of species tolerances to environmental degradation in various communities.[image: ]


Figure 3: Effect of interspecific interaction strength on the change in mean tolerance of species, Î”Î´Ì„, when a 20-species community is reduced to a 10-species community through ordered extinction of the most sensitive species.[image: ]
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