
 

Microbiology of Methane Hydrates 

T he methane gas hydrates found in sediments  
along continental margins and beneath perma- 
frost are a remarkable natural fuel resource.  

They dwarf all other fossil fuels in terms of their  
potential as an energy resource.  These hydrates,  
however, may also represent an important envi- 
ronmental hazard: methane release could contribute  
to global warming.  We need to understand the envi- 
ronmental implications of methane hydrates and  
their behavior and distribution in the subsurface envi- 
ronment.  The methane in hydrates is largely a meta- 
bolic waste product, yet little is understood about the  
microbial communities in the sediments that produce  
the methane.   

 

 

Progress 

INEEL researchers are studying the basic microbial and  
chemical processes that form methane proximal to the  
hydrates.  Vertical sections of the hydrate-rich sediments  
have been sampled, and the microbial communities have  
been characterized to determine the relationship between  
the location of the microbes and the location of the hydrate in the sediments.  The INEEL team has 
collaborated in three international coring efforts off the coast of Japan and on the Mackenzie Delta in 
Canada’s Northwest Territories. 

A principal objective is to determine the in situ rates of methane production.  This requires knowing the 
types of microbes, their activity, their biomass, and 
their distribution in the sediments.  Current models 
for methane production contain no meaningful 
biological information.  Modelers need realistic 
methane production rates to estimate the extent of 
the huge methane hydrate resource in the earth. 

Ongoing research activities include growing 
microbes collected from the subsurface in 
bioreactors to determine methane production rates 
under simulated in situ conditions.  Using the 
bioreactors, we have estimated the pressure and 
temperature limits of the microbes.  DNA signatures 
of the various methanogens have been obtained from 
a range of geographic locations and subsurface 
depths.   
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