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Nitrogen cycle by subterranean microbial community; Groundwater flow_and
microbial denitrification in deep aquifer associated with the accretionary
prisms

Kimura, Hiroyuki
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Accretionary prisms are composed mainly of ancient marine sediment scraped
from a subducting oceanic plate at a convergent plate boundary. Large amounts of anaerobic
groundwater and natural gas, mainly methane (CH4) and nitrogen gas (N2), are present in the deep
aquifers associated with an accretionary prism, but the origin of N2 is poorly understood. The
present study demonstrated that N2 production through the anaerobic oxidation of organic matter by
denitrifying bacteria is particularly prevalent in the deep aquifers of the accretionary prism. DNA
analysis revealed the dominance of the genus Thauera, reported to be capable of nitrate reduction
and denitrification using organic matter as electron donor under anaerobic conditions. The

denitrifying bacteria may compete with the CH4-producing syntrophic consortium for organic matter in
the accretionary prism sediments.
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