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Marine Ecosystems in the Arctic and Subarctic Seas:
Possible Effects of the Global Warming on the Ecosystems and
Northern Cultures

Akira TANIGUCHI
Tokyo University of Agriculture Okhotsk

The arctic and subarctic seas are characterized with eutrophic conditions in the surface layer due to
winter convection of the water column. Although lowered solar radiation limits the primary production in
winter, annual total production of phytoplankton (primary producer) is enhanced during warm seasons by the
nutrients supplied by the convection. In shallow neritic areas since sufficient solar radiation reaches the
bottom and nutrients are continuously supplied from the bottom, macro-algae and sea-grasses heavily
proliferate. However, such area is limited within very narrow coastal zone. Most marine animals in the arctic
and subarctic seas are largely depending on the food-chain initiated from the plankton production. This
means that degree of nutrient supply in winter is profoundly important in these seas.

Global warming will significantly and negatively affect the winter convection and leads the marine
ecosystems to a poorly productive system. In addition to the effect on convection, other effects of the
warming have been suggested. In this paper, those effects and possible consequences in the arctic and

subarctic marine ecosystems are described.
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