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High-sensitivity tracer assay for oxygen consumption rate in ocean and lakes
using 170 as a tracer
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A new method to quantify the respiration rates in water columns by using the
trace stable oxygen isotope (0-17) as a tracer is developed. In this method, the oxygen molecules
of which oxygen atoms have been replaced by 0-17 are added to water samples sealed in glass bottles.

Because the added oxygen molecules were converted to water molecules in the bottles through
respiration, the respiration rates can be estimated by measuring temporal variations in the triple
oxygen isotopic compositions of water. By using the new method, vertical distributions of
respiration rates were measured in the water columns of a costal ocean area and a mesotrophic lake
where hypoxic water mass can be found at the bottom. We concluded that the water column respiration
is as_important as the respiration in the water-sediment interface during the formation of the
hypoxia in each water column. The new method can be applicable to determine the respiration rates in

the open ocean water columns as well.
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