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I. Warning of marine pollution
Since World War II fields of marine studies dealing with nearshore oceanography,

oceanography and marine culture have progressed
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mussel, clam, laver, kelp, Tengusa (Gelidium), young yellowtail, seabream,
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reached the scale of commercial enterprise (Ogasawe 1970). However,
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water and at the same time make a barrier for swimming animals, (e) construction of facilities
for convection making, thermocline breaking, turbulence making, etc. (f) ploughing, dredging,
digging, depositing of new sediments, etc. to remodel the sea floor, (g) various devices such as
oil fences, sea cleaning, removal of fouling organisms, and so on. Despite application of such
techniques, marine pollution around Japan has increased rapidly in proportion to industrial devel-

opment since about 1965, and environmertal deterioration is extending to many bays and the

inla

d sea of Japan. Habitats of marine life in many places are now progressively turning into

4azoIC zones.

II. Spread of marine pollution indicated by decreasing
transparency and other parameters
In about the last fifteen years water pollution and other environmental deterioration has
become remarkable in Tokyo Bay, Sagami Bay, Suruga Bay, and Ise Bay on the coast of the
Pacific Ocean, in the eastern and western parts of the Seto Inland Sea, and Toyama Bay on the
coast of the Japan Sea. This has caused serious damage to the marine culture and coastal

fisheries (Figs. 1-6).
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Fig. 1. Secular variation of dissolved oxygen in Tokyo Bay in January
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Oxygen content of the water has progressively declined in Tokyo Bay during recent yeears as
aresult of increasing contamination of the water (Fig. 1). The water has become greatly turbid
as seen in lowering of the transparency. The transparency (by Secchi disc reading) in the spring
of 1965 (solid line) is compared with that in 1931 (dotted line) ; there is a great change between
these years, transparency decreasing from the northern part of the bay toward the south (Fig

2a). Fig 2b shows the change in seasonal pattern of clear water inflow in summer in recent
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Fig. 2a. Distribution of transparency (Secchi disc reading) in Sagami Bay in Spring, 1931 (left)
and 1965 (right)
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Fig. 2b. Seasonal variation of transparency at St. 2 (see Fig. 2a) in the
central Sagami Bay, 1931 and 1965
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years. In Suruga Bay heavily turbid and polluted pulp-mill effluent is found at the innermost
part of the bay (Fig. 3ab). Fig. 4a shows the distribution of dissolved oxygen in summer of

summer of 1968 on the bottom of Ise Bay, the central basin being an almost zero oxygen area.

Fig. 5a,b is illustrated to show the change of distribution of transparency in the eastern

part of the Seto Inland Sea from the summer of 1965 to the summer of 1972. The turbid

area has apparently expanded in 1972 (Nishimura 1972). In Fig. 6a,b it is seen that the transpar

of water in the coastal area of Toyama Bay has decreased during the period from
7 to 1963-67 (Upa and

unpublished).

—|
Fig. 3a. Distribution of transparency in the northern part of Suruga
Bay in autumn (Oct. 29---Nov. 18, 1972)

Fig. 3b. Distribution of CDO in ppm at the surface of Suruga Bay in
autumn (Oct. 29-Nov. 18, 1972)
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Fig. 4. Distribution of dissolved oxygen (ml/ L) in
the bottom layer of Ise Bay in August 1968

Recent decline of transparency of water has occurred not only in the above-mentioned bays
but also over nearly the whole of the coasts of Japan, accompanying the discoloration of water
to yellowish or brownish color (more than 8 inForel-Ule's scale). The area of oxygen depletion

on the bottom has extended in contrast to the super-saturation of dissolved oxygen in the

surface layer (in summer). Depletion of oxygen in the subsurface zone is due to the degradation
of a large amount of organic material while the super-saturation at the surface is due to the
floral blooming caused by the supply of a large amount of nutrients from land. (Tamura 1970,
Kitamori 1970).

There are also evidences of increases of COD, BOD, SS (suspended substances), toxic
inorganic and organic matter in the sea. Mercury, cadmium, BCB, and vanadium are detected in
abundance in some cases in the tissues of marine organisms (Anonymous 1972, 1973). Occurr-
ence of abnormality of the body of fishes such as deformation, bending, lack of fins and so on
has become frequent (Sikama 1970, Anonymous 1972, 1973). It is a global phenomenon that
pollutants such as mercury, BCB, DDT, lead, oil, etc. have been accumulated in marine orga
nisms. It will not take long for sea food to reach the critical lever for utilization as human diet
A serious disease, called “Minamata disease” reported from a local village in Kyushu is a terrible
example which is caused by organic mercury taken with mercury-polluted fishes. Antibiotics
which are used to prevent fish diseases in culture ponds, and peteroleum protein which is used
as an artifical food in culturing fish are now considered not to be safe for human consumption

of the fish cultured with these substances.
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Fig. 5a. Distribution of transparency in the eastern part of Seto Inland Sea in
summer of 1965. 4 m contour of transparency obtained in May 1972 is

by dotted lines for comparison.
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Fig. 6a. Transparency of St. 13 on
the coast of Toyama Bay. Mean for
1953-1957 and mean for 1963-1967
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Fig. 6b. Distribution of transparent and turbid
waters in Toyama Bay

I1I. Harmful effects on fisheries
It is a great menace to fish culture on the coast that the red tides frequently occurring since

chi, Seriola

1963 are very harmful to fish. Mass mortality of cultured young yellowtail (Ha

lled in

quinquivadiata) has been caused by harmful red tides. Nearly 16 million Hamachi were }
the middle part of Seto Inland Sea by a densely concentrated red tide in early August 1972
which occurred after a typhoon and stationary front (Baiu-front) had passed. In addition, the
thermocline wolud cause depletion of the oxygen in the water where the culture netting of
Hamachi was located.

A new type of red tide organism, Hemieutreptia antiqua Hada of the Euglenoida, was found
in the red tide of the Seto Inland Sea for the first time (HabA, 1972). This species is extermely
harmful for cultured fish. A polychaete, Hydroides norvegica, has appeared in abnormal
abundance in the Seto Inland Sea with progressing pollution, and damaged the cultured oyster

Japanese,

in Hiroshima Bay (Arakawa 1971). Areas of sea grass on the coast, known as Moba in
are very important places for marine production as nursery grounds of many kinds of fishes and
invertebrates. Such areas on the coasts of Japan have been widely destroyed by marine pollu-
tion. Poliution of estuaries will also be a great problem for the reason that juveniles of salmon
stay awhile there after they have migrated down from rivers. Fisheries of Sergestes lucens,

Sakuraebi,” are a large enterprise in Suruga Bay, but it has declined near the port of Tagono
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ura due to the sludge effluent of pulp-mills on the land. Culture of young yellowtail (Hamachi) in
Uchinoura Bay of Suruga Bay has also been badly damaged by this effluent. Oil pollution is also
a great problem in Japanese waters. The oil spill disaster of M. S. Juliana, which occurred near
Niigata Harbor in late November 1971, was reported to have caused great damage to the fish-
eries. Many fishes were spoiled by contamination with oil.

Thermal pollution caused by cooling water of atomic power stations will change the marine
environment to a certain extent, and, have effects on the conditions of coastal fisheries. Acci-
dentally discharged radioactive substances are a most dangerous source of marine pollution.
Although the development of production of electricity by atomic power will be necessary to
meet increasing energy requirements, it is a prerequisite to provide for safe disposal of radio-

active 1sotopes and to know the consequences of thermal pollution for marine life.

IV. Conclusion

we now understand that marine pollution is not limited to Japanese waters but has extended
all over the world seas, pollution occurring to a greater or lesser extert everywhere in the world.
[t is reported that there are signs of pollution in the Baltic Sea, Adriatic Sea, Black Sea, Kas-
pian Sea and Baikal Lake. It is felt to be urgently necessary that the effects of various kinds of
marine pollution on living organisms be studied precisely and monitoring techniques of estima-
tion of marine pollution be developed. Then proper counter-measures could be developed. We
have realized that it is not true that the capacity of the sea and air is unlimited. We have learnt
that the capacity of the sea is insufficient to fade out the pollutants by natural diffusion.
Further, the toxicity of recent pollutants hinders the bacterial activity of decomposition, and so
self-purification of water is no longer going on. The problems should be tackled not only by

marine scientists but als

o by all concerned with industries and politics. It is felt that such a
global task cannot be solved without international cooperation.
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