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Mechanisms of environmental degradation in dead zones in Mikawa Bay, Japan

WAKU Mitsuyasu™!, MUKAI Ryoukichi*?, KAMOHARA Satoru*®, HONDA Y oshito**,
and TAKABE Teruhiro*®

Abstract : Water quality, sediment quality, and macrobenthos biomass were observed in the summer of
2009 at four types (large-scale port, small-scale port, borrow pit, and loch) of dead zones, which are
defined as areas containing few organisms, in Mikawa Bay, Japan, to investigate the mechanisms of
environmental degradation. Oxygen deficiency had already developed in early June at all of the dead
zones, before bay-wide oxygen deficiency developed from mid-June. The oxygen deficiencies in the
dead zones were attributed to local environmental factors (such as the presence of deep areas and closeness
to the coastline) that prevent the survival of macrobenthos.

Our results suggest that bay-wide oxygen deficiency could have been caused by the degradation of the
water-purification function in the coastal water owing to the dead zones. Our results also suggest a
specific recovery plan for each type of dead zone: blocking the hypoxic water upwelling from the bottom
of the large-scale port and water way using an underwater dike; back-filling of the borrow pit;
development of a shallow area and addition of bivalves in the small-scale port; and open-cut of the loch.

Clarification of the relationship between the bay-wide oxygen deficiency and degradation of the
water-purification function in the dead zones, and evaluation of the specific recovery plans for the dead

zones are issues for future research.
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Figure 1. Study area and location of the observation stations.
(A: Large-scale port, Water way, B: Borrow pit,
C: Small-scale port, D: Loch)
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Figure 2. Vertical profiles of sigma and dissolved oxygen
saturation persentage.
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Figure 3. Changes in dissolved oxygen saturation percentage at the bottom of Stns. 0, 10, and 12.
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Figure 4. Changes in dissolved oxygen saturation percentage, temperature, and salinity at the bottom of Stns. 10 and 12. Tidal level

is also shown.
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Figure 5. Changes in sediment COD.
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