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Chapter 29

THE IMPACT OF EXPANDING ENVIRONMENT POLLUTION
.ON JAPANESE FISHERIES IN THE COASTAL ZONE

Teruji Sakiyama-/

Fresent Condition of Environmental Pollution in Japan

In October 1977, the Environmental Agency of the Japanese Government disclosed-
the findings of their recent environmental survey.lf This survey was carried out with the
objective of finding out the present distribution of 78 major chemical substances in order
to make it possible for the Agency to take preventive action against probable environ-
mental pollution before it could spread and reach critical levels in Japan. Of these 78
chemical substances, PCN (Polychlorinated Naphthalene) as a substitute for PCB (Poly-
chlorinated Biphenyls) and 39 others were discovered to be potential pollutants which are
extensively spreading in Japan, particularly in the major industrial complexes located
mainly in the coastal zone, on river sides, and on lake beaches.

Based on these findings, the Agency announced that these chemicals would be
another source of chemical pollutants, for which a long term plan of consistent investiga-
tion and quick policy measures would be essential. After this announcement, the Agency
declared that it would set up an environmental chemical assessment system beginning in
fiscal 1979.

In recent years, new chemical substances have emerged for industrial use and have
been added to the list of existing substance which has reached a total of more than twen-
1y thousand. The above mentioned 78 chemicals were among those new additions which
have made their debut only in the last few years.

1/ Institute of Developing Economies, Tokyo.

Z/ This survey team was composed of scientists from 25 damestic institutions as members of
the All Japan Pollution Research Institutions Association, headed by Dr. Motohide Murata, Chairman
Of the Association as well as President of the Mie Prefectural Environment Science Center.
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We should make note of these findings too, because it was only in 1972 that
PCB2/ use was benned by the Gevernment and its substitutes entered the market only
after this date, During this short period, six such substitutes, particularly PCT and PCN,
were heavily concentrated in the fisn of the inland seas and waters which were investi-

gated. ) )
According to this proposzd assessment system, primarily three measures are to beé

taken: (1) to develop a simple method of measurement in order to eliminate soluble mat-
ters from the check list thereby focusing only on the important substances; {2) to select
the most highly dangerous substances on the basis of the information obtained from the
network of national poliution research institutions and from the international system of
environmental research institutions; (3) to keep a constant watch over the progress of pol-
lution- abatement of chemical substances at the 50 chosen critical locations in Japail-

According to the Labor Ministry’s survey findings, one out of 100 workers at sixty
factories handling PCB had already been contaminated and had expsrienced “‘black
pimples” on their skin. Ironically, Japan is ncw confronted by another sarious wave of
chemical polluticn generated by the various substitutes for PCBs.

It was reported that the Envirenment Commitzee nf OECD recommended in July
1977 to-all its member governments that each member government should formulate
guidelines for the chemical assessment. PCB, one of the insoluble chemical substancas
has thus demonstrated that it is one of the typically dangerous chemicals associated with
“cumulative pollution” which spreads easily but is very difficult tc eliminate.

Unfortunately, it is extremely difficult to assess the aggregate loss or damage
caused, directly or indirectly, by environmental pollution in Japan. This situation is the
same with respect to other developed countries. Nevertheless, from legal sources, we have
clear evidence of the increasing number of sufferers from pollution in general. Such
people fall under the legal category of “certified victims for the purpose of the compen-
sation law scheme’’. A brief account of this is shown below:

Non-specific Specific
(air poliution re- {water polluticn
lated) related) Total

diseases diseasas
31st March, 1970 962 203 1,165
31st March, 1971 3,219 211 3,430
31st March, 1972 6,376 312 5,688
31st March, 1973 8,737 728 9,465
31st March, 1974 13,574 1,184 14,756
31st March, 1975 19,340 1,325 20,665
31st March, 1976 34,190 1,550 35,740
Dead 1,082 185 1,247

Source: OECD, Environmental Poticies in Japan, 1977, p. 43.

3/ PCB is an insulating substance, which is heat resistant and has chemical characteristics and
DDT-like chemical structure. For this reason, it was widely used by industries such as steel-making,
thermal plants, chemical plants, etc. in its peak year of extensive use the total amount of PCB con-
sumed was 14,000 tons at 328 factories in Japan. Starting with the first discovery in Sweden of PCB in
1966 in the bodies of birds and fish then it was also found that rains in England, seals in Scotland,
penguines in the Antarctic Ocean, and seais in the Arctic Ocean had been contaminated with PCB.
Because of its insolubility,the waste disposal technique is extremely difficult and Jzpanese scientists
have also witnessed its accelerated accumulation in many living organisms. Specifically a high degree of
PCB had already been discovered as early as 1970, in the fish in Tokyo Bay, Seto Inland Sea and Lake
Biwa. Tuna in the Kuroshio Current too were discovered to contain 2 high degree of PCB.

To meet this emergency, a large-scale team of scientists was organized in June 1971 to check
the extent of PCB impact. Based on their extensive findings and their analyses, it was concluded that
PCB was in practically all the foodstuffs of Japanese daily use, i.e. mother's milk, meet, fish, rice, etc.
Responding to the team’s report, the Special Committee for Public Hazard/Environment Protection of
the House of Representatives resolved to “‘banish” PCB, in April, 1972.
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. During the pericd of the high rate of economic growth which cecourred
Sixtizs end eerly saventies (coe Table 1) its edverse effect had alzo bsen taking
Qurrently, not only in urban but in rural, erees as a whole. in othar words, th
Peoplz have been losing many things, tangible and intangible, while pursuing the tangible

Materia! grains measurezble in terms of eccnomic growth 4. We are cniy now baginning

0 understand how ceriously fish within the coastal bay and peizgic fish fzr off in the
Ocean have alreedy been contaminated by chemicals in the course of the trensformaticn
of their ambient ecosystem.

Ranid industria! expansion located primarily in the coastz! zone in such an insular
Country as Japan which is surrounded by the seas and dominated by uninhabitable rugged
Mountzins (over 80 percent of the total area), caused a more concentratad and intansificd

Tabic 1. Growth ratec, Japan end selected OECD countries, 1860-1870 {Percent per yoar).

| —_— N— —
Industrial Enosrgy Stoclkt of
Cauntry GP rottuction Censumption Automebiles in use
Janan 10.8 14.8 11.6 25.3
Us.A, 4. 48 45 3.7
Ui, 2.7 2.8 2.3 Y
fran:a 5.6 5.9 5.3 8.2
taly 5.5 7.0 8.9 24.1
Sweden 46 6.1 5.0 6.4
ge_therland: 6.3 7.3 84 - 16.7
ECD 5.0 5.9 3.0 6.2

SQU?&: OECD, Environmental Policies in Japan, Paris 1977, p. 9.

f’fadu:tion in the coastel zonz. Such a concentration was accelerated by many large-
*2tle reclemation projects promoted by individual prefectural governments. This kind of
\S"{atia! maximization was however, as mentioned earlier, concomitantly destroying other-
M52 very rich grounds for demersal and benthos organisms, depriving them of plankton-
tii?h ezg-leying beds, jecopardizing the remaining fich by discharging great quantities of oil
*2d other orgenic and inorganic mattsrs, Exacerbating this condition, the contaminated
')VG"S end atmospheric pollution have increased the pollution in the marine environment.
~Llidental collisions of oil tankers gave the last and fatal blow to these marine organisms.
fro Tnc extent of such pollution in the developed countries appears to have shif_ted
m “vigible” to invisible’” pollution and from “‘single’’ to ‘‘combined”’-factor pollution.
OIthe iayman , for example, the waste water discharged from a chemical plant which
. 4 removed the color of the contaminants from the water would appear to be clean, but
:i::ali;,l,__and in many case.s, it contains cven more poisc?nous. chemic.al substances. Citi-
C;olu» of Tokyo are often misled by the fact that the Sumida River cutting through Tokyo
%% to them to be more transparent these days than it used to be a few years ago. It
:I‘f‘; bs an indication.of the quality .improvement of the water..At th.e same time, it may
br‘ou 53 true to surmize .that a corrs:dgrable degree ot ...‘,:jomlc.actlwt.y abatement h-as
Wa g-jt about a proportionate decline in the factory operations discharging the industrial
Ste into the river.
\
&/
Particylar
3Mant, f

This high rate of growth of the Japanese economy was propelled by the industrial sector,
ty by such “pollution industries” &5 oil refineries, thermal power plants, chemical factories,
oadstuffs, pulp end paper, paints, ctc.




Spatial concentration should be emphasized in connection with this econcmic 35.“'
vity in Jepan, if iarge spaces had been more easily available for the “’poliution creating I
dustry’’ domestically, they could have avoided acute cases of pollution damage. If ’hez
had obtained an uninhabited bay area for buiiding a huge industrial complex, it CO‘_’I

ave been without a serious court struggle with the fishermen and their community living
on equaculture production in the bay. The critical seriousness of this situation can be see
in Table 2,

Table 2 clearly demonstrates the very unique poﬁi’tion of Japan in terms of the com
centration of economic activity as compared to some of the other OECD countriés ond
per km? besis. For example, the United States generates only 0.09 million doflers worth
of industrial output per km?, while Japan does 2.04 million dollars from the same space:
In the same way, the number of automobile is 331 for Japan and the correzpendind num
ber is 27 for the United States.

Beczuse of this intensive concentrztion as illustrated by Table 2 the Japanese systerm
of technolegy for pollution abatement and environmental protection is bound t0 rest
in a more sensitive way than the other much less density populated industrialized count’
ries in the sense that the residents, the manufacturing enterprises and the governmem

R e s asiend r0aCe
{cantral as well as local} must somehow agree to co-existence within this limitad B

Marine Pollution — Impact of Red Water on Aquaculture

ared
¢ has
v the

It has bzen estimated that approximately 30 per cent of the total coastal beach'
of Japan has been transformed from natural beach into cemented artificial coast. Th!
dafinitely adversely affected the coastal ecosystem not only the living creatures ned
shore but also those migratory, pelagic and offshore organisms. The Extent of the impa¢

' D
Table 2. Ssiecsed cconomic indicators per ka of inhabitable area 4 in Japan and selscted 0gC

ceuntrics, 1974 ar 1875,

‘.z_.—-’"f/zgl
ENP Industriat & El\ergy—a/ Number o ~
(10° sU.s.) sutput Consumption Automobt
Country 1975 {10 su.s.) 110° TOE) 1974
1975 1974 1974
Japan 6.05 2.04 4.12 331
U.S.A. 0.32 0.09 0.36 27
U.K. 1.04 0.26 1.00 80
France 0.87 0.25 0.47 a7
Italy 0.81 0.24 0.66 74
Sweden 1.67 0.44 1.09 62
Netherlands 3.10 0.83 2.38 14
OECD 0.31 n.a. 0.27 7
Source:
_a/ OECD.

b/ International Road Federation, World Road Staiistics, 1975.

. . . iis
¢/ Inhabitable ereas are defined here as utilized agricultural areas + urban area + n0n'U“'I
agricultural area.
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of this artifical coactling is beyond our resch at this primitive stage of marine ecology
Science. At the szma time, as everybaody agrees by far the most extensive cauce of demage
In ficheries is due to oil polluticn, both offshore and inshare. Tablz 3 shows an increasing
_tfend of “damszge mecsureble’ cazes in fisheries in recant years. The ““Others’ category
'mplizs that most of these cases were ceused by oil discharge but it was not possibie to
ldentify how and whzt shins were responsible for the leakege {or waste disposal). 1§ ““Oil
Paliution’” and “Others’ ware combined, then oil pollution was responsible for 80-80 per
Cent of the damagss to the equaculture industry in Japan. Since it eppears that the fre-
Quenzy of red water s/ {or red tid2) is increasing throughout Japan of coursa supposed to
be harmless to the fish in equaculture production, thore is a strong reason for more fre-
q.Uent,' more extansive and more parsistent occurrences of red water unless even stronger
Policy mezsures checking eutrophication are taken. In the light of the extremaly variegat-
& znd comples: charecteristics of the machanism of red water a networlc of international
&changs of information is greatly neaded. -

Teble 4 shows the cotua! picture of damaged aquaculiure production of 1,053 smali
Quezulturzl enterprisss reising voung yellovetails in four prefectures, Hyogo, Kegawa,
TO?:ushim: &nd Clieyams, iccated in the Seto Inland S2a where expanding industrializa-

T’ubl: to fichic By vrater pollution, 1871/72 to 1678/76, Jzpan.

3. Acsidoatoi dor

Ceuznzef 1971/72 72/73 73774 74775 75/76
Wetsr ]
\
S victer Re
No. of ceses 21 33 27 30 26
e n US G ‘0C0,000 1.78 2462 1.97 0.35 0.69
Qil poltution
Me. of cozas 74 57 58 91 / ‘ 77
Demazgs i US 8 000,000 .44 7.09 5.89 88.()9—?l 8.29
Cthers
No. of cases 40 81 . 51 82 74
Damage in US § 'C00,000 3.65 5.19 4.73 6.34 2.40
Sza Water total
Nc. of cases 135 171 438 203 177
In 2gs in US 8 °000,000 11.87 35.90 12.58 92,78 12.08
lend wiater ctery Effluent
f cases 78 40 42 52 65
e in US $'000,C0 0.28 0.98 0.14 0.26 0.27
to. of caces 93 134 135 216 201
Demage in US § "0£0,000 0.32 0.16 0.95 1.97 0.98
Intand Water total
No. of cesas 171 174 177 268 266
G\___ Demage in US $ ‘000,000 0.61 1.73 1.09 2.23 1.25
"and Totel No. of cases 308 345 313 an 443
T~ Damega in US § '000,000 12.48 38.63 13.68 ¢5.01 13.32
Seurce:

White Paper on Fisheries, Fiscel 1976 (Gyogvo Hakushol. 1977

alon - 2/ Due to the flow-out of heavy oil from Mizushima Petrochemical complex. This accident
ne Caussa a loss of $US 70.7 million equivalent to the adjacent fisheries.

NSN——

Way 5/ Commonly used English namas, ere red water, red tide, brown water, yellow water, and weedy
m"" etc. From the smell it is called stinking water or baccy water. In Jepan too, it is named in differ-
*Ways at different places.
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Tsble 4. Tha level of damnges and young yaltow tells killed by pellution in the aqusculture onts’

prises in tha Sato infend S2a, 1872,

—
Age of the Affastad number Numbsr of fish Estimated monets’
Prafectura fizh of kitled damage
enterpriscs {milfions) (SUS_ﬂ_\_lii_‘:_“_"/
Hyogo 1 yeer cld 126 2.53 2.36
2 yeer old 70 0.38 2.54
3 year cld 24 .04 0.89
Sub-total 220 2.95 578 -
Kagawa 1 year old 238 4,82 4.48
2 yaar old 120 0.66 4.18
3 year old 28 0.05 0.91
Sub-total 353 553 853 -
Tokushima 1 year cid 227 4.97 4.62
2 yeer old 219 0.81 3.80
Sub-totel 443 5.79 843 -~
Okayama 1 year cld 1 0.02 0.01
Total 1 79
,053 14.28 2379

Scurce: Akio Murakami, Red Water and Eutrophication, 1876, Tokyo, p. 158,

ticn, reclamation of the beach and increasing oil and chemical pollution forced thes®
aquaculturists to convert from once rich fishery in the grounds of the Sea into this ¢V
ture, rather than capture type of livelihood. £

This Red Water phenomena is not a recent occurrence as proved and record
ancient history, including the Old Testament. Atmospheric and ecological balance ap
to have given rise to this phenocmenon. Nevertheless, statistics reveal that as far as Japané ]
coastal arezs are concerned, its frequency has shown a distinct upward trend since the
ginning of the sixties which is shown in Chart I.

ed in
pears

Chart 1. Mumber of cazes of Rad Watar in the Soto,

! 298
300 2
200 210
79
100 61 6‘7
1 47 i
I
0 , ! ! i L .
1967 68 69 70 71 72 73 74 Y€
Sources: Fishery Agency of the Japanese Government.
3 ki“ﬂﬁ

6/ Red Water that occurred in the summer of 1977 in the Seto Inland Sea and Harimadquacu
an estimated three million head of young yellow-tails. It has been reported t
turists may have to give up their business because water deterioration had progressed t

point of eutrophication.

hat most of the 8 cfiﬁcal
o such @
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This Chart indicates that red water occurs now either as man-mads poliution or as
?Ombination of natural and man-made causes. Also, this phenomeanon has become a
‘chronic disease” in many Jepansese bay waters and inland seas, requiring the scientists,
fishermen involved in inshore fisheries, and the local governments concerned to conduct
Coordinated study and to launch counter-msasures to fight this type of pollution.

Faced by more frequent cases of red water in the early sixties, the Ministry of
ducation organized a study team on poisonous planktons in 1964. In 19686, confronted
with widening damage by red water that ocurred in Western Jepan, a research association
On red waters was organized by the concernsd scientists. Thus, in April of the same year,
@ symposium was held sponsored jointly by the Japan Fisheries Society and Fishery-

arine Research Society where many studies on this problem were discussed.

Costs of Environmental Pellution

To estimate the cost of pollution one can use an environmental damage function to
&timate the relationship between given levels of environmental quality and monetary
estimates of the environmental damage associated with thesz quaiity levels. Hence, for a
Siven air and sea water quality, the anpropriate environmental damage function would
&timate the cost of the damage to health, vegetation, materials, etc. resulting from the
Siven air and sea water quality. 2/

When pollution abatement is achieved by employing additional equipment or
Specific treatment, it is relatively easy to single out the related expenditures for pollution
Control, but it is more difficult when pollution abatement is achieved by means of differ-
ent processes. These may also happen to be more productive, or more capital-intensive, or
May require larger production units. It then becomes very difficult to disentangle cost in-

. Greases due to pollution abatement from cost increases due to other considerations.

The notion of “‘cost’’ can be mads more precise, by distinguishing between three
Cost concepts:

— investment costs, i.e. the value of pollution abatement investments made

during one given year; added over time, investment costs make up a stock of
pollution abatement capital;

— operating costs, i.e. the expenditures in manpower, energy, etc. made neces-
sary by pollution abatement, also during one given year;

i — economic costs which include: operating costs, depreciation of pollution abate-

\ ment capital, and opportunity costs of the pollution abatement capital.

: Table 5, Anti-pollutian investment end GNP, 1975.

p ~—
Item $US Million % of GNP
Centrey governme 2/ 950 0.2
";9031 government -2, 4,000 08
fvate enterprises-S 4,677 1.0

| Total 9,627 20
% — i e Ao~ 13
s’bc.:rces:

_a&/ Environment Agancy.
b/ Ministry of Home Affairs; the figure is estimated on the basis of 1970-73 data.
</ Appendix | of Environmentcl Policies in Japan, OECD, 1971,

| A 7/ Karl Goran Maler and Ronald E. Wyzga, Economic Measurement of Environmental Damage,
| A Technical Handbook, OECD, Paris, 1976, p. 13. The authors of this book further mention: “The
; ¢a of a damage function is not a new cne: similar estimates have been constructsd for generations
czd the concept has been widely applied to the area of environment in the last decade. The lack of

Nceptual framework associated with many of the past attempts to construct environmantal damage
Unctions has contributed to their misuse and inaccuracy.
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Some data on poilution abatement investment costs are available in Japan,,i/ can
be utilized to analyze these costs in terms of {1} improtance, {2) trends, and (3) structure
Table 5 shows the anti-pollution investrnent costs in Japan. The figures appear 1o be
high in comparison with the other developed countries as showed in Table. 8.

Table 6. Relzative impertance of anti-poliution investments by private enterprises, Japan and selectsd

OECD caountries, 1974,

—
Anti-polluticn investmeants Anti-pollution
by private enterprises investment by privat®
Country Total investment enterprises
by private GNP
enterprises (%) {45}
___——/
Japan—a/ , 4.0 1.0
U.S.A. = , 3.4 0.4
Netherian}is—e’ 2.7 0.3
Sweden—" 1.2 Q.1
Germany— 2.3 0.3
Norway— 0.5 0.1
Sources:

_a/ Appendix | of Env ronmenta! Policies in Jzpan, OECD, 1877 es stated above, the figures
given here are the lower of the two estimates arrived at.

b/ United States Depar ‘ment of Commerce, National Expenditure for Pollution Abatement and
COHU’DL 1972, Survey of Cur -ent Business, 55 (2), February 1975, adjusted by the OECD Secretar iat.

¢/ Calgulated Trom replies to an OECD questionnaire on Procedures for Notificaticn for Finan-
cial Assistance in Relation to Pollution Contral Expenditures.

It appears that the investment to defend the environment has become a "fashiO“”

in Japan. indeed, anti-poilution investments are a significant component of GNP. They

e of course an even more significant part of investment. For the ccuntry as a whole the

ratio of antipollution invesments tc total investments appears to be about 7 per cent in
1975. It was higher for government than for private investments.

It should be noted that there has been a strong urge by citizens’ voluntary organiz#
tion refectural authorites, journalists, and scientific and academic asscciations in motivd”
ting the central government and private enterprizes to make anti-pollution mves’tm"nt
decisions throughout Japan which evolved before this high level of spending of Dubi'c
and private resourcas was mobilized for fighting poliution.

Some information «n the relative importance of anti-pollution investment in V&
ricus OECD countries is ivailable and presented in Table 8. The figures for Japan aré
much higher than for mcst other countries though such data should be handled with
great care.

The Outlook and Implications for Southeast Asian Countries

Japan is catching at present about 10 million tons of fish. This is 14 per cent of
word’s total catch (70 miliion) which places Japan at the top for the world. Yet, due 10
the adoption of the 200 mile limit Jzpan’s fishing industry, its policy direction, its P2t
tern of catch, structure of fishing technique, its emphasis, priority setting, etc. will a0
must drastically change.

8/ OECD, Environmental Policies in Jepan, Paris, 1977, p. G9.
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The guthor has in this popor 1‘“:‘ axcessivelv referred to the red water” issuz. In
fact, thare was a rezzon tor this om nhia atter the initiation ot w2 egs ot the 200 nauti-
cel-mile limit, in cur estimzticn, Jape; ..~|ll fose its pelagic fishing grounds located in
Other countries’ 28%-mile limits and this will cause a reduction in the ennual by some 3.7
miliicn tens. Conssquently, the Fiching industry will manzge to catch only 6.3 million

— t"

tons.,
To visw this from anothcr engle, her tota! catch within her cwn 2C0-mile limits will
bs 8.5 miliien tons, other conditions bamg equd. Some 0.8 millicn tons will ba captured

in the high c2cs outsida in dw:éu:a coastal countries’ 203-mile limits. By mutual nego-
tiations, zgrezsment may b2 recched botwesn major coastal countries and Japan for the
lattar’s cont z within their 200 mile limits at least for some time to come.

To whataver extent Jepan con obtain ccnccssions, it is still very clear that she must
Withdraw from mes t of these fishinggrounds unless she offers °om’=thmg else in exchange
for her quthorized catching under spe cific conditicns. From the Jepanzse fishery industry
Balint of visw, this now ossen regime maans e fated Blow to har pelegic fishing industries,

Snsciclly for theoz cnorating "

:;n “traditional” North Atlantic fishing grounds.
i context of the Jepanzse fishing industry, sustzined
fior own 200-miles Himits will bear morz profound implication
bzing cloimad by some szg. w222 Tishing firms, because, while it is
he J;.“ [se 1o L-t tely fall besk on under the framework
s s fully gble t .(’-‘TCiS“ her sovereign rights, she is res-
ons o @ minimum extent.
poliution nas :weral sericus implications bath for Japan
i Besific countrics € ) nicss che faiL to check further
;v or cconomic sea limits will be jeopardised, particular-
) 1 u;y;!\,plcwg cguesulturel mdmtry whlch is the last hope for
2} bacausz of the palegic and migratery nature of some kinds of fish,
; i in ¢ hichly industriclized country czn ezsily spread in other areas;
treiorg, & manimum \,..cw* chiould be cpplied to arresting such pcllution particularly
Ciemiac: paliug i e inland coaos and bay areas; (3) in view of the combined
S muiti-ioczod Rature oi presentday polluticn of cea waters, it is essantial to study,
colizct dota, dissimenate infarmaticn, organize multi-disciplinary
cdministrative notwork to effectively deal with pollution cases
sirangthionsd; {4) at no timo in history have we falt the dire nead for selecting
proucis of industry boozd on an anti-pollution visw point; (B) basic policies
o urs ond plenning for industriclization have & spacial bearing on the country’s
izilivy to thz poople in supnlyving “safe’ fish to every houschold.
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bizn spearhoading the world's development of modern aquaculture,
oy, veriely and quelity. We reccgnize that the most vicious enemy of Je-

; iz moring polivtion crested within Jopan and that we shall bz able to fill
. £ clurzd by the lest fishing grounds by means of increzsad aquacultural producticn
~ m:}”* ¢lrest wse of such cheap fish o sardines, the bulk of which used to be con-

£om

wezd for yeoung veilew talls and other high-priced cuftivated fish. There have
v ether cazes in which the fish ez ught vrere very uneconomically proceszed (pol-
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J: t 2 iich czle, for examplel. By our cggrecats ceiculation, it was found that the
SRORIE Y s Aaediee e e - 3 - ~ T
ca:‘::*j; &re gxiresiing only 8.2 par cent of the total protein from the total 10 million

s £ reo ey H
% gor i hu__co..awvndmg figure was 12.0 per cent in 1655 when the Japanase people used

&t eardines diroctly.
c this naw ere in which 40 por cent of the cnce opan c2as has come individual
O2ste! countrys juricdiction, w2 are standing at the threshold of two major alternative




directions: to put the oceans and their resources under internationaliy agreed manade”
ment 2/ and control, or to pay no concern just sticking to the status quo. From the very
nature of the sza, manking must choose the former in some way or cnother, and befoi® it
is too late. Diffusion of sea pollution will probably force manking to manage this resourcé
at the tima when more ferocious and powarful sources of pollution which include the ex
panded uce of atomic energy on the land and in the sza for one thing, and lzzrg,\e--‘o€35e
deep-s2a fossil exploration and development, for another are threathening the ccead\
The world is faced with a challenge requiring coordination and cooperation in fighting
environmental pollution for our fisheries and for our future generations.
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