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Many new findings in earth and planetary sciences have been obtained by using state-of-the-art
techniques supported by new technical development in analytical chemistry. This session aims at
providing an opportunity for those developing new analytical methods to get together and have a
strategic discussion on frontiers in geochemistry and cosmochemistry. We welcome a wide range of
cutting-edge geochemical topics based on technical development, which have a potential for
breakthrough of earth and planetary sciences. Besides, topics related to the direction of geochemistry
and cosmochemistry in future are also welcome. Especially, we welcome topics which present how to
install/maintain precious facilities in geochemical laboratories. We expect wide-ranged and future-
oriented discussion to develop geochemistry and cosmochemistry. 
 

 

Quantifying nitrate spiraling rate in streams by using
the triple oxygen isotopes as tracers
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Nitrate is a key nutrient in aquatic environments, so that its concentration in stream water affects the
primary production in the downstream aquatic ecosystems, such as lakes, estuaries, and coastal oceans.
It is not always straightforward to regulate nitrate concentration in stream water because it is
controlled by several processes, such as direct nitrate loads from external sources, internal supply of
remineralized nitrate via microbial nitrification, nitrate assimilation by plants and microorganisms, and
nitrate removal through denitrification. 
 
Recent progress in the stable isotope analysis of dissolved nitrate have enabled us to use it as tracer to
determine the origin of nitrate in steam water. The 17O-excess, which is stable during assimilation and
denitrification processes, could be a robust and accurate tracer to quantify contribution ratios of
atmospheric nitrate in stream water dissolved nitrate. Absolute concentration of atmospheric nitrate in
the stream water sample could be calculated by multiplying total nitrate concentration by 17O-excess of
nitrate in the sample. 
 
In this study, we determined the absolute concentration of atmospheric nitrate together with total
nitrate concentration in stream water as natural tracers to quantify both removal rates of dissolved
nitrate via assimilation and/or denitrification and gross supply rate of remineralized nitrate via
nitrification. Our study was carried out at Yasu river which is one of the major inflows of Lake Biwa, the
largest freshwater lake in Japan. Water samples were collected using a bucket at 15 stations distributed
along the river and analyzed both concentration and stable isotopic compositions of dissolved nitrate in
the samples. In addition, incubation experiments were conducted by adding artificial isotope tracers into
both stream water samples and riverbed sediments to verify the accuracy in the estimation of both
removal and supply rates of nitrate in stream water using the natural tracer proposed in this study. The
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estimated rates using natural 17O-excess tracer coincide well with the rates determined from the
incubation experiments. Our newly proposed 17O-excess tracer method could be an alternative standard
method to quantify nitrate dynamics in stream water.


