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Marine Pollution in Suruga Bay and Associated

Environmental Change in Relation to Fisheries

Michitaka Upa, Toru Nakao and Akira Kisur

Abstract

In order to study the actual state of marine pollution in Suruga Bay due to the effluents
of pulp-mill sludge water and other complex industrial wastes together with domestic
wastes, we have carried out surveys during the years of 1971—76 (Table 1), on and
around the coasts of the bay.

The major results obtained are as follow

1) The extent and thickness of the polluted water discharged from Tagonc Harbor
(the central innermost part of Suruga Bay) with its characteristics were investi every
year. It prevails in summer and apparently decays in winter due to vertical convection.
It has decayed gradually since 1974, and remarkably in 1975, accompanying the intrusion
of the strong Kuroshio branch water (a clear, saline and warm water-mass) into the bay.

2) If the geostrophic current field is applied to the surface layer, the cyclonic circulation
pattern will be the most dominant type (82%) in Suruga Bay.

3) On the basis of our twelve surveys during the years (1971—75), the frequencies of
polluted water flow from Tagonoura Harbor are 58% in the southward direction, 25% west-
ward and 17% eastward. This shows that the pattern of effluence of polluted water
from Tagonoura Harbor depends mainly on wind and circulation.

4) It is recognized that the water quality in the northern parts of the bay, especially
in the area discolored by the polluted water from Tagonoura, has been improving since
1975.

5) Using current-buoys, we studied the dispersion pattern of the polluted water and its
mechanism, with the estimation of convergence, divergence and the coefficient of diffusion.

6) By means of turbidity measurement, we studied the underwater diffusion and sink-
ing of suspended matter of sludge-water pollutants discharged from pulp-mills in the
vicinity of Tagonoura Harbor.

7) Tar balls transported by the Kuroshio current flowing into the bay from the south
drifts to the west coast of Izu Peninsula and accumulate in the frontal zones (Cape Oma-
ezaki-Kinsu Bank, and Senoumi Bank), predominantly in summer.

8) The polluted water heavily affected the fisheries, particularly the Sakura-ebi”

(Sergestes lucens) fishery, set-net fishery (Nishikurasawa, Ko-u and others), and trawl
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fishery and aquaculture of ““Hamachi” (young yellow-tail) in the northern part of the

bay.

During the years of 1971—76, the condition of the fisheries, which had been very badly
damaged, has recently been improving with the approach and intrusion of the Kuroshio
branch current together with the strict control of industrial and domestic wastes. Howev-

f waste

er, we need more comprehensive monitoring and management through recycling
d wise energy utilization, for complete protection from marine pollution in

7 in future, even when the remote-flowing Kuroshio current shifts to a different

phase.

(1972 a, b)
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Table 1 Oceanographic cruises in Suruga Bay from which data are used

in this study.

Date Ship Date Ship
Nov. 8,10,1971 Hokuto Sept. 17—18, 1973 Minamijaji
Nov. 13,1971 Minamijiji Feb. 20—22 1974 Tokai Daigaku Maru II
Nov. 2 2 Bosei Maru Aug. 2 1974 Tokai Daigaku Maru II
Jul. Bosei Maru Nov. 20,1974 Hokuto
Oct. Minamijaji Nov. 21, 27,1974 Minamijaji .
Oct Hokuto Sept. 10—11, 1975 Bosei Maru
Nov. 15—18,1972 Tokai Daigaku Maru II Mar. 2—3,1976 Tokai Daigaku Maru II
Jul. 29—31,1973 Tokai Daigaku Maru II Jul.  7—9,1976 Bosei Maru
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during the period from 1962 to 1972.

Table 2 Circulation patterns of Suruga Bay and Stream patterns of the Kuroshio
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Fig. 5b Distribution of surface salinity (%) on Feb. 20—21, 1974.
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Fig. 10b Time change in positions of surface buoys and distribution of
surface sigma-t on Aug. 2—3, 1974.
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