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Stable isotope constraints on the nitrogen cycle
in the western North Pacific
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The nitrogen cycle in the western North Pacific has been studied by using stable isotopes as tracers.
In chapter 2, sensitive determinations of stable nitrogen isotopic compositions have been developed for
organic nitrogen through chemical conversion to N,O. In chapter 3, I determined the N, fixation rates
in DON fraction that have been mostly ignored in past studies, by using newly developed analytical
systems; sensitive determinations of stable nitrogen isotopic compositions of organic nitrogen through
chemical conversion to N;O. I found significant N, fixation in the <0.7 pm fraction, typically
characterized as dissolved organic nitrogen (DON). While the areal N, fixation rates estimated from
the partlculate organic nitrogen (PON) fractions varied from less than 1 pmol N m” 2q! up to 160 pmol
Nm d , those estimated from the DON fractions ranged from less than 0.5 pmol N m” 24 to 54 pmol
N m2d?. Thus, the N, fixation in the DON fractions accounted for 50% (ranging from <10 to 84%) of
the total N, fixation rates on average. The new total N, fixation flux that includes those due to the DON
fractions could double the original estimates; therefore, the revised influx may reduce the imbalance in
the global oceanic fixed-nitrogen budget. In chapter 4, the isotopic compositions of nitrate, PON and
DON in the tropical-subtropical convergence zone of the western North Pacific have been determined,
to clarify the trophic structure. The stable nitrogen isotopic compositions of suspended PON (8" Nsus)
were lower than these expected from nitrate utilization. Because the 1sotop1c compositions of sinking
PON were higher than those of suspended PON in the euphotic zone, §"°Nsus have been reduced
through kinetic fractionation during partial removal. Therefore, both rapid remmerahzatmn in the upper
euphotic zone and exportation into deep-ocean might be responsible for the observed 8N values.
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