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In-situ determination of denitrification, assimilation, and nitrification rates
in streams using triple oxygen isotopes of dissolved nitrate as tracer
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In this study, we propose a new tracer called “ atmospheric nitrate
concentration” , which can be calculated from both concentration and triple oxygen isotopic
composition of dissolved nitrate in river water, to determine the removal rate of nitrate (sum of
denitrification rate and assimilation rate) in the river environments. We determine the in-situ
denitrification, assimilation, and nitrification rates in the river water individually by tracing
the atmospheric nitrate concentration together with total nitrate concentration. The results were
compared with the denitrification / assimilation rate obtained by the conventional culture method.
The new method is an epoch-making method that can quantify the denitrification rate of the entire
river environment including the riverbed in the natural state without adding or culturing an
artificial tracer.
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