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            Abstract
The global decline of coral reefs1,2 highlights the need to understand the mechanisms that regulate community structure and sustain biodiversity in these systems. The neutral theory, which assumes that individuals are demographically identical regardless of species, seeks to explain ubiquitous features of community structure and biodiversity patterns3,4,5. Here we present a test of neutral-theory predictions with the use of an extensive species-level data set of Indo-Pacific coral communities. We show that coral assemblages differ markedly from neutral-model predictions for patterns of community similarity and the relative abundance of species. Within local communities, neutral models do not fit relative abundance distributions as well as the classical log-normal distribution. Relative abundances of species across local communities also differ markedly from neutral-theory predictions: coral communities exhibit community similarity values that are far more variable, and lower on average, than the neutral theory can produce. Empirical community similarities deviate from the neutral model in a direction opposite to that predicted in previous critiques of the neutral theory6,7,8,9. Instead, our results support spatio-temporal environmental stochasticity as a major driver of diversity patterns on coral reefs10,11.




            
                
                    

    
        
            
                
                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: 
                        Frequency distributions of Brayâ€“Curtis similarities.
                      


Figure 2: 
                        Brayâ€“Curtis similarity distributions for neutral simulations and coral communities.
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        Editorial Summary
Neutral theory draws a blank
The global decline of coral reefs highlights the need to understand how biodiversity is sustained in these ecosystems. Most established theories explain biodiversity as a consequence of differences in the ecological roles of each species, but recently a radical alternative has gained ground. The unified neutral theory accounts for community structure and biodiversity by assuming that species are demographically identical and vary in number via chance variation in births, deaths and dispersal. The structure of coral communities would seem to make them ideal territory for this theory. But in a new test of neutral theory in Pacific coral reefs it fails: and surprisingly the real-life findings deviate from theory in an opposite direction to that predicted in most critiques. The findings stress the importance of local factors in reef diversity.
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