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Formation of HNLC region in the subarctic Pacific
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To investigate iron (Fe) sources controlling the seasonal variation in

biogeochemical parameters in the subarctic Pacific, where phytoplankton growth is broadly limited by
Fe availability, we examined the spatial variation in the distribution of dissolved Fe in the whole
subarctic Pacific. Our results indicated that Fe-rich intermediate water is transported laterally
and distributed across the western subarctic gyre. Spatial pattern of Fe to nutrient ratio supplied
from the intermediate water to surface in comparison with Fe and nutrient demand in surface
phytoplankton, and the analysis of dissolved Fe and nutrient fractionation in upper 200 m shallow
water, quantitatively explains the differences in surface macronutrient consumption between the
western and eastern gyre as well as the formation of the high nutrient and low chlorophyll region in
the whole subarctic Pacific.
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