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Onset of phytoplankton bloom in the western Arctic region
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The western Arctic region is one of the most productive region in the world. Recently, sea ice extent, especially during
summer, has decreased dramatically in the region. To clarify seasonal and annual variability of phytoplankton bloom
and its occurrence factor, we investigated the variability of phytoplankton growth rate (») and other environmental
factors from 2003 to 2009 using satellite remote sensing. In the shelf region, phytoplankton bloom varied due to the sea
ice conditions. In the years when the sea ice retreat was late, the mixed layer depth (MLD) was shallower than the
euphotic zone depth (Zeu), and r was relatively low (» = 0.02 - 0.06 d') when the sea ice start to retreat. In the years
when the sea ice retreat begins earlier, the MLD was deeper than the Zeu, and r was relatively high (» = 0.06 - 0.15 d™).
It is supposed that the dilution-recoupling hypothesis, which states that deep mixing is essential for bloom formation as
it decouples phytoplankton growth from grazing losses (Behrenfeld, 2010), can be applied to explain the reason of the
bloom when the water column is not enough stratified. Thus, we conclude that the growth rate of the phytoplankton
should be higher when the MLD is deeper than the Zeu during the beginning of sea ice melt season.
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