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            Abstract
Oceanic lithosphere exposed at the sea floor undergoes seawaterâ€“rock alteration reactions involving the oxidation and hydration of glassy basalt. Basalt alteration reactions are theoretically capable of supplying sufficient energy for chemolithoautotrophic growth1. Such reactions have been shown to generate microbial biomass in the laboratory2, but field-based support for the existence of microbes that are supported by basalt alteration is lacking. Here, using quantitative polymerase chain reaction, in situ hybridization and microscopy, we demonstrate that prokaryotic cell abundances on seafloor-exposed basalts are 3â€“4 orders of magnitude greater than in overlying deep sea water. Phylogenetic analyses of basaltic lavas from the East Pacific Rise (9Â° N) and around Hawaii reveal that the basalt-hosted biosphere harbours high bacterial community richness and that community membership is shared between these sites. We hypothesize that alteration reactions fuel chemolithoautotrophic microorganisms, which constitute a trophic base of the basalt habitat, with important implications for deep-sea carbon cycling and chemical exchange between basalt and sea water.




            
                
                    

    
        
            
                
                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: 
                        A highly diverse and abundant epilithic and endolithic microbial community exists on basaltic lavas from the East Pacific Rise.
                      


Figure 2: 
                        Confocal laser scanning micrographs of cells hybridized with domain-specific fluorescent probes (via CARDâ€“FISH) on lava surfaces.
                      


Figure 3: 
                        Relative bacterial richness from several environmental studies shown through rarefaction analyses.
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Microbial diversity: Life under the ocean waves
The oceans are rich in life, from the plankton-filled surface waters to the bottom feeders on sea floor. And even below that it seems. In recent years, several lines of evidence have suggested that microbial life may be abundant in and on basaltic ocean crust; and in theory basaltic alteration reactions could provide sufficient energy for chemolithoautotrophic growth. Now a survey of seafloor ocean crust from two sites reveals an unexpected microbial abundance and diversity. Microbial life in this bare-rock substrate is dominated by bacteria. Surprisingly, the bacterial diversity of the ocean crust is comparable to that of terrestrial soil.
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