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Dynamic Behaviors of “Dead Water” in a Coastal Lagoon,
Lake Harutori, Kushiro, Hokkaido

Kazuhisa CHIKITA? Hiroaki SAKAMOTO", Ryuji FUKUYAMA™,
Masahiro SUZUKI**, Junpei SEKINE*, Kohei NAKAMICHI*™*,
Chiharu AIKAWA* and Kenji HAMAGUCHI*

ABSTRACT

A coastal lagoon, Lake Harutori consistently has the lower anoxic saline water (salinity~18 %o, dissolved oxygen<
0.5 mg/1l) with dissolved hydrogen sulfide (65-100 mg/l in April 1996 - March 1997). The anoxic water, here called
“dead water” , is produced through rapid deoxidazation of inflowing sea water (salinity~33 %) under long-term
strong density stratification. In order to examine the dynamics of anoxic water in the ice-covered period, continuous
measurements of lake currents, water properties, lake level, river level and meteorology were carried out in
November 1996 - April 1997. The sea water inflow, generated during the high spring tide and/or the mouth closure of
a usually effluent creek, occurred several times over the ice-covered period by the ascent of sea water along the creek
channel connected to the Pacific Ocean. The thick ice cover (24.0 - 40.7 cm thick) tends to prevent any DO exchange
between lake water and open air. The thin or no snow cover, however, caused the transmission of solar radiation
below the lake ice, which produced the oversaturation of DO in the upper freshwater layer, due to the phytoplankton’s
photosynthesis. The frequent sea water inflow generated horizontal distributions of salinity or water density. One-
directional or circular lake currents of 1 - 2 cm/s recorded in the lower layer could be driven by the consequent
horizontal pressure gradient. A temporal variation of flow speed with short periods of less than 20 hr, however,
corresponds to that of water temperature generated by heat conduction in ice and heat diffusion in water or by

transmission of solar radiation.
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