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A New paradigm of nitrogen cycle in the marine subsurface layer controlled by
trace metals
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This study was undertaken to test the hypothesis that iron, copper, and zinc
dynamics and light environment have a combined effect on the extracellular release of nitrite from
phytoplankton and nitrification by microbial communities in the open ocean sub-surface layer,
thereby controlling the formation of the nitrite maximum layer. To this end, detailed vertical
distributions of nutrients, trace metals, phytoplankton, and microbial communities were examined at
20, 30, and 41° N in the western North Pacific. The results suggest that the imbalance between
ammonia oxidation and nitrite oxidation by microbial communities is a major factor in nitrite
accumulation in these waters. However, nitrite release from iron-deficiency stressed phytoplankton
may also contribute to some extent. Consequently, it is suggested that micronutrients such as iron
and the light environment play an important role in the sub-surface nitrogen cycle in the western

North Pacific.
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