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Analysis of energy available of microbial sulfate reduction reaction in spring
water and development of new geothermal exploration method
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To evaluate whether hydrogen sulfide in low-temperature spring water in
geothermal exploration areas originates from volcanic activity or microbial activity, we performed
research to determine 1) whether groundwater in which microbial sulfate reduction reactions have
occurred is flowing out, 2) whether microbiota exist, 3) whether there is effective available energy

for the microbial sulfate reduction reaction, and 4) whether organic carbon exists in the spring
water outflow area. The methods used included stable isotope ratio analysis of sulfate ions in
spring water, microbial community composition analysis, effective available energy analysis of
microbial sulfate reduction reaction, and organic carbon concentration analysis. The results
demonstrated the effectiveness of microbial analysis, such as microbial community analysis, in the
acidic low-temperature spring water containing hydrogen sulfide targeted in this study.
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