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This study aims to clarify how much phytoplankton under the ice have the ability to increase organic
matter production when the light environment in water improves with the progress of global warming in
Saroma—ko Lagoon. Furthermore, this study aims to clarify to what extent consumption of dissolved oxygen is
increased when the increased organic matter is decomposed and mineralized.

Using the phytoplankton under the ice, the relation between photosynthetic rate (organic matter
production rate) and light was obtained. As a result, the photosynthetic rate became maximum at the light of 5
to 10 mol quanta/m?/day, and when the light became stronger, the photosynthetic rate decreased. When the
intensity of light exceeds 20 mol quanta/m?/day, the photosynthetic rate was less than half of the maximum
value. Currently, sunlight of about 1000 mol quanta/m?/day is seen in fine weather at winter; it is known that
about 1% of the light will reach the ice if several tens of centimeters of ice stretches. As the ice thins as the
warming progresses, the photosynthetic rate of phytoplankton in the water will decrease. The same result was
also observed for ice algae, which is a phytoplankton in ice. These results suggest that the progress of global
warming may not lead to an increase in organic matter production in winter.

By using phytoplankton (organic matter) under the ice, the oxygen concentration was measured by
incubating at constant temperature and darkness, and the change of oxygen consumption rate accompanying
decomposition was investigated. As a result, no change in oxygen concentration was observed at 10 °C or
lower, suggesting that decomposition is difficult to occur. In the lakes that are frozen in the winter like
Saroma—ko Lagoon, the temperature will not exceed 10 ° C unless it is early summer. Even if the amount of
organic matter produced by global warming increases in winter, most of it will not be decomposed until the early
summer and it is considered to remain. In the bottom layer of summer, it was found that oxygen accompanying
active organic decomposition declines.

Even if ice becomes thin with global warming, it may not be necessary to worry about an increase in
organic matter production in winter. However, if the rise in water temperature is seen earlier due to global
warming, oxygen depletion in the bottom layer may occur in the early season.




