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Complex functions of trace metals on regulation of nitrogen cycle in the subsurface
ocean
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Based on the field observations and on board incubation experiments conducted in
the North Pacific Ocean, it become clear that the phytoplankton assemblages in the subsurface chlorophyll
maximum layer are under severe iron-limitation, and that nitrate consumption by phytoplankton can be
stimulated under iron-sufficient conditions. Although dissolved zinc and cobalt concentrations also
decreased at the subsurface chloroBhyII maximum layer, there was no response in phytoplankton growth in
the zinc or cobalt enrichment incubation experiments. These results support a hypothesis that 1ron
limitation stimulates nitrite release from phytoplankton cells to the surrounding water due to inhibition
of nitrate metabolic pathway, and causes formation of the primary nitrite maximum in the oceanic
subsurface layer.
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