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Understanding microbial ecology in a subsurface environment
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While our knowledge of the deep marine subsurface biosphere has developed rapidly, understanding of the
microbiology of the deep terrestrial subsurface environment is still limited. The impetus for studying terrestrial
subsurface environments arises in response to several social concerns, which include aquifer pollution and site
selection for depositing nuclear waste. An understanding of deep terrestrial subsurface microbiology in both
igneous and sedimentary rock environments is thus important. For this purpose we obtained deep-water samples
at depths of up to 482 m from three boreholes drilled into two adjacent sedimentary formations in Hokkaido,
Japan.

Bacterial counts of 4.61 x 10* to 5.06 x 10° cells/mL were obtained by total direct count (TDC), which is
similar to that encountered at the marine subsurface. However, the vertical distribution of bacteria did not simply
reveal a decrease in abundance with increased depth from the surface. A considerable activity of representatives
of the domain Bacteria was revealed using in situ fluorescence hybridization (FISH) at the transition zone
between the two sedimentary rock formations. Horizontal heterogeneity of the microbial distribution in the
subsurface environment was also shown by a relatively high abundance of Archaea from another borehole
drilled only 1.5 km northeast into the same formation. Growth rates estimated from in situ experiments suggests
that bacteria have growth activity and that protozoan grazing contributes significantly to bacterial population
dynamics in the subsurface.
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