Hydrogenase activity as an indicator of microbial activity in deeply buried marine sediments.
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The microbial communities of deeply buried, oceanic sediments make up a large proportion of Earth’s subsurface biomass. A quantitative measure of their activity is necessary to understand how these communities adapt and respond to the environmental conditions in which they live.  Microbial activity in the deep subsurface, however, is generally too low to measure directly by previously available methods.  Therefore, we have developed a sensitive radioassay to quantify the activity of hydrogenase, an enzyme that all H2-producing and H2-consuming microbes possess.  Because H2 is an important intermediate in many anaerobic metabolic pathways, we hypothesized that enzymatic (catalytic) activity involved in H2 metabolism should be a good index of overall microbial community metabolism.  

We quantifyed hydrogenase activity in sediment samples that were cored in a carbonate mound in the Porcupine Basin (North Atlantic) during Integrated Ocean Drilling Program Expedition 307 in April 2005.   We found that: a) significant hydrogenase activity was present in all samples from 0 to 300 meters below seafloor; b) the activity did not correlate well with cell abundance; and c) activity was highest in sediment zones where H2​-dependent metabolism occurs (e.g., sulfate reduction, methane oxidation).  These results are the first measurements of microbial activity in sediments deep below the seafloor. They demonstrate that hydrogenase activity is a sensitive indicator of subsurface life, and that it may be used in the future as a proxy for microbial metabolism in low activity environments.

