





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Microbial biogeography of 1,000 geothermal springs in New Zealand
  
       View ORCID ProfileJ.F. Power, C.R. Carere, C.K. Lee, G.L.J. Wakerley, D.W. Evans, M. Button, D. White, M.D. Climo, A.M. Hinze, X.C. Morgan, I.R. McDonald, S.C. Cary, M.B. Stott

  
      doi: https://doi.org/10.1101/247759 

  
  
  

J.F. Power 
1Geomicrobiology Research Group, Department of Geothermal Sciences, GNS Science, Taupō, New Zealand
2Thermophile Research Unit, School of Science, University of Waikato, Hamilton, New Zealand

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for J.F. Power


C.R. Carere 
1Geomicrobiology Research Group, Department of Geothermal Sciences, GNS Science, Taupō, New Zealand

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


C.K. Lee 
2Thermophile Research Unit, School of Science, University of Waikato, Hamilton, New Zealand

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


G.L.J. Wakerley 
2Thermophile Research Unit, School of Science, University of Waikato, Hamilton, New Zealand

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


D.W. Evans 
1Geomicrobiology Research Group, Department of Geothermal Sciences, GNS Science, Taupō, New Zealand

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


M. Button 
3Department of Computer Science, University of Waikato, Hamilton, New Zealand

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


D. White 
4Wairakei Research Centre, GNS Science, Taupō, New Zealand

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


M.D. Climo 
4Wairakei Research Centre, GNS Science, Taupō, New Zealand

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


A.M. Hinze 
3Department of Computer Science, University of Waikato, Hamilton, New Zealand

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


X.C. Morgan 
5Department of Microbiology and Immunology, University of Otāgo, Dunedin, New Zealand

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


I.R. McDonald 
2Thermophile Research Unit, School of Science, University of Waikato, Hamilton, New Zealand

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


S.C. Cary 
2Thermophile Research Unit, School of Science, University of Waikato, Hamilton, New Zealand

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
matthew.stott@canterbury.ac.nz
caryc@waikato.ac.nz


M.B. Stott 
1Geomicrobiology Research Group, Department of Geothermal Sciences, GNS Science, Taupō, New Zealand
6School of Biological Sciences, University of Canterbury, Christchurch, New Zealand

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
matthew.stott@canterbury.ac.nz
caryc@waikato.ac.nz




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Geothermal springs are model ecosystems to systematically investigate microbial biogeography as they i) represent discrete, homogenous habitats; ii) are abundantly distributed across multiple geographical scales; iii) span broad geochemical gradients; and iv) have simple community structures with reduced metazoan interactions. Taking advantage of these traits, we undertook the largest known consolidated study of geothermal ecosystems (http://1000springs.org.nz) to determine factors that influence biogeographical patterns. Rigorously standardised methodologies were used to measure microbial communities, 46 physicochemical parameters, and metadata from 1,019 hotspring samples across New Zealand. pH was found to be the primary influence on diversity in springs < 70 °C with community similarity decreasing with geographic distance. Surprisingly, community composition was dominated by two genera (Venenivibrio and Acidithiobacillus) in both average relative abundance (11.2 and 11.1 %) and prevalence (74.2 and 62.9 % respectively) across physicochemical spectrums of 13.9 – 100.6 °C and pH < 1 – 9.7. This study provides an unprecedented insight into the ecological conditions that drive community assembly in geothermal springs, and can be used as a foundation to improve the characterisation of global microbial biogeographical processes.
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