





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        On the diversity of chemical power supply as a determinant of biological diversity
  
       View ORCID ProfileDavid Diego,  View ORCID ProfileBjarte Hannisdal,  View ORCID ProfileHåkon Dahle

  
      doi: https://doi.org/10.1101/2020.07.05.188532 

  
  
  

David Diego 
1Department of Earth Science, University of Bergen, Allégaten, NO-5007 Bergen, Norway
3K.G. Jebsen Centre for Deep Sea Research, Allégaten, NO-5007 Bergen, Norway

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for David Diego


Bjarte Hannisdal 
1Department of Earth Science, University of Bergen, Allégaten, NO-5007 Bergen, Norway
3K.G. Jebsen Centre for Deep Sea Research, Allégaten, NO-5007 Bergen, Norway

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Bjarte Hannisdal


Håkon Dahle 
2Department of Biological Sciences, University of Bergen, Thormøhlens gate 53A, NO-5006 Bergen, Norway
3K.G. Jebsen Centre for Deep Sea Research, Allégaten, NO-5007 Bergen, Norway
4Computational Biology Unit, Department of Informatics, University of Bergen, N-5020 Bergen, Norway

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Håkon Dahle
	For correspondence: 
hakon.dahle@uib.no




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Understanding how environmental factors shape biological communities is a fundamental problem in microbial ecology. Patterns of microbial diversity have been characterized across a wide range of different environmental settings, but the mechanisms generating these patterns remain poorly understood. Here, we use mathematical modelling to investigate fundamental connections between chemical power supply to a system and its biological diversity and community structure. We reveal a strong mechanistic coupling between biological diversity and the diversity of chemical power supply, but also find that different properties of power supply, such as substrate fluxes and flow and Gibbs energies of reactions, affect community structure in fundamentally different ways. Moreover, we show how simple connections between power supply and growth can give rise to complex patterns of biodiversity across physicochemical gradients, such as pH gradients. Our findings demonstrate the importance of taking into account energy fluxes in order to reveal fundamental connections between community structure and environmental variability, and to obtain a better understanding of microbial population dynamics and diversity in natural environments.
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