







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 17 December 2014



                    The contribution of the Precambrian continental lithosphere to global H2 production

                    	Barbara Sherwood Lollar1, 
	T. C. Onstott2, 
	G. Lacrampe-Couloume1 & 
	â€¦
	C. J. Ballentine3Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 516,Â pages 379â€“382 (2014)Cite this article
                    

                    
        
            	
                        8174 Accesses

                    
	
                        169 Citations

                    
	
                            272 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Geochemistry
	Hydrogeology


    


                
    
    

    
    

                
            


        
            Abstract
Microbial ecosystems can be sustained by hydrogen gas (H2)-producing waterâ€“rock interactions in the Earthâ€™s subsurface and at deep ocean vents1,2,3,4. Current estimates of global H2 production from the marine lithosphere by waterâ€“rock reactions (hydration) are in the range of 1011Â moles per year5,6,7,8,9. Recent explorations of saline fracture waters in the Precambrian continental subsurface have identified environments as rich in H2 as hydrothermal vents and seafloor-spreading centres1,2 and have suggested a link between dissolved H2 and the radiolytic dissociation of water10,11. However, extrapolation of a regional H2 flux based on the deep gold mines of the Witwatersrand basin in South Africa11 yields a contribution of the Precambrian lithosphere to global H2 production that was thought to be negligible (0.009Â Ã—Â 1011Â moles per year)6. Here we present a global compilation of published and new H2 concentration data obtained from Precambrian rocks and find that the H2 production potential of the Precambrian continental lithosphere has been underestimated. We suggest that this can be explained by a lack of consideration of additional H2-producing reactions, such as serpentinization, and the absence of appropriate scaling of H2 measurements from these environments to account for the fact that Precambrian crust represents over 70 per cent of global continental crust surface area12. If H2 production via both radiolysis and hydration reactions is taken into account, our estimate of H2 production rates from the Precambrian continental lithosphere of 0.36â€“2.27Â Ã—Â 1011Â moles per year is comparable to estimates from marine systems.
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                    Figure 1: Precambrian rocks of the continental crust.[image: ]
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