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Chapter 30 

IMPACT OF POLLUTION ON THE FISHING 
INDUSTRY IN INDONESIA 

APRILANI SOEGIARTO —! 

Introduction 

The Indonesian waters, an area of almost seven million km, cover two-thirds of the 

Indonesian territory. Therefore, how fully and wisely these waters are utilized in the 

Coming decade will profoundly affect our security, our economy, our ability to meet the 

Increasing demands for food and raw materials, our position and influence in the regional 

Community of nations, and our environmental quality in this country in which the seas 

are the dominating physical factor. | 

One of the many uses of our equatic environments is fisheries. At present fisheries 

In Indonesia are still considered to be artisanal which means small scale as opposed to large 

Cor Porations and deep sea fishing. In fact, about SO per cent of fish production in Indone- 
Sta is derived from artisanal fisheries. In the last ten years the average annual rate of in- 

Crease of total fish production was about 5 per cent. This increase is urgently needed to 

“UppIy the increasing damand for anima! protein for the people and also to contribute - 
foreign exchange to the economy. Unfortunately, as a result of the Indonseian efforts to 

develan the other sectors of the economy, the aquatic environment has experienced 

severe pressures, either directly or indirectly. One of these pressures is environmental 
Pollution. Although at present the pollution problem is still localized, conditions are ex- 
bected to become worse unless steps are taken in the right direction. 

'he Status of Fisheries in indonesian 

The rate of increase in the total production in Indonesia was estimated five per cent 

Pér year, However, in general this increase was confined to the marine sector only. The 

Production from the inland waters slightly declined from year to year due, in part, to 
in acnization, the labor force being absorbed in other sectors of the economy (e.g. logging 
edn in East Kalimantan), siltation and eutrophication in many lakes and swamps, 

of Uction of the rice field paddy-fish mixed-culture caused by the increased application 

on cies in agriculture. In 1970, for example, the total fish production was 1.23 mil- 
tun tons. Out of these 66.8 per cent were marine fishes and 33.2 per cent were from cap- 
of fic culture of freshwater species. Five years later (1975) a total of 1.39 million tons 

Was recorded, which consisted of 71.9 per cent from marine fisheries and only 28.1 

~ttantectnenstnteemeee 

A/D irector, National Institute of Oceanolcay, Jakarta, Indonesia . 
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per cent from inland fisheries (Table 1): 

Although subject to substantial annual variations, a strong upward trend has become 

. . . y saa 5 

apparent in the volume and value of fresh fish exports. The upward trend of expel ts | 

  

  

dominated by the shrimp and prawn industries. Export of fresh prawns were negligible 

Table 1. Fisheries Production in Indonesia, 4970-1975 lin thousand of metric tons) 

obits, a) 

‘ - Year : 
Production 1970 1971 1972 1973 1974 1975 1968, 

Marine 825.2 828.7 844.7 395.3 950.4 095.6 G64 
Fresh water 409.4 412.8 420.6 368.2 375.3 383.8 370 
Total 1,234.6 1,241.5 1265.3 1,263.5 1,335.7 199.5 1,03! 
Index (1970 = 100) : | 
Marine 169 100.4 102.4 108.5 116.4 121.1 —-80.1 
Fresh Water 100 100.8 102.7 69.9 91.7 95.2 908 
Total 100 100.6 102.5 102.3 108.2 4125 83.9 
Composition (%) ‘ 
Marine 66.8 63.7 66.8 70.9 71.9 71.9 6 

- Fresh Water 33.2 33.2 33.2 29.1 29.1 2.1 8% 
  

Source: Directorate General of Fisherizs 

during and before 1866. In 1967 the export was valued at alow US $ 25,000. — and rose 

quickly to US$877,000, — in 1969, US$3,630,000 — in 1970 and US$13,742,000. ~ 

in 1972. The value of export as of last year (1976) was about USS 100 million fresh 

prawns. | 

Slowly marine fisheries in Indonesia are growing and expanding not only to meet 

the increasing demands of inexpensive anima! protein for the people, but also to contr: 

bute to the urgently needed foreign exchange. !t is realized, that in order for the fishery 

_industries to grow more rapidly many contraints have to be overcome such as the wide 

spread need for developing technical skills, modernizing equipment and fishing methods, 

expanding the existing fishing grounds while looking for new ones, studying thé live 

cycle, migration and population dynamics of the more economically important species 

and seeking new exploitable species. Yet, all of this is treatened by the possible pollution 

of the inland and marine waters. | 

Major sources of pollution 

The following have been identified as major sources of pollution in the aquatic en 

vironment of Indonesia (Anon., 1975, Soegiarto, 1975 and 1955}. | 

Sedimentation 

Erosion is a natural process without which there would be no soil. However, accele 

rated erosion due to poor land management not only will rob the land of its fertility. It 

will also destroy the freshwater and marine communities on which the sediment settles. 

Excessive siltation associated with poor land manegement probably is the single worst 

form of pollution in the tropical aquatic environment. Indonesia appears to be no excep” 

tion. Dredging and mining also contribute to the problem. 

In Java excessively rapid run off and erosion are recognized to be serious pr 

leading to flooding of the lowland fields, to damage of the irrigation networks, and to io 

of the topsoil. In Java, notwithstanding the extensive terraces on sloping lands, erosio” 

ablems 
5$ 

358 

   



teep to terrace. Delta build-up along the north 

versely affecting subtidal rnarine communities 

Occurs on the hicher slopes which are tco 

Coast is accelerating and Is likely to be 

that require clear water. 

— Soemanvoto (1S74}, for example, has monitored the silt contents of Citezrum river, 

Where the Jatiluhur dam is lcecated. He found that the silt content had increa = six fold 
Na two-yeer period. He raported that on “the average the silt content was S$ m 1970, 

9.3% in 1971 and had increesed to the averace of 20. 9% by 1972. Preliminary measure- 

Ments of other major rivers in Java had shown a similar pattern. 

In Sumatra and Kalimantan (the Indonasien part of Borneo), where the pepulation 

Pressures on agricultural and forestry land ere still lower, major erosion problems are pro- 

bably of more recent vintages. They are largely due to the rapidly expending logging and 

lumbering industries. It can be anticipated that fisheries in the vicinities of the mouths of 

Many rivers here will decline, if this has net already begun. 

Chlozi oe tom ‘ ‘dr moe saben gon oy 
ca Ge we Pit resi Be ee dk 5 

The emount of pesticides and herbicides distributed in Indonesia has increase 

Since 1988, when Indonasia launched the soricultural intensification (INMAS) and ex- 

tensification (BIMAS) Programmes. A few high yielding rice varieties, such as IRI-5 and 

IR1-8, vere uced in these programmes. Due to their greater ” yulnera’s lity to pests, these 

Strains hed received an intensive treatment with pesticides. Although it seemed that the 

Volume of Pest cides imported slichtly declined in 1970 and 1971, but it sterted to in- 
Crease again in 1S72 (Table 2). 

n eis cog cee le a/. : Teble 2, Pesticide Distribution 2! in indonosia, 19€3-1972 (kg). 

  
  

  

=. = ns neers 

. WS at Oey Wd BS WS BS WS 
IMsesticids ferg/es “tesa & 1SSQ/70 1979 1870/71 1971 1871/72 

Dimicron 780009 = 373073. = 778369 719 ~ = 3355 
piczinon S51373 27982 125479 145479 28357 64450 
hlodan 21494 760476 35703 91386 21333 56310 

2 ay cid: - 67250 12750 _ - 256 
: C= - 4978989 270859 350333 737082 
gnatin b/ ~ ~ 5280 274689 57697 116592 
AL ithion — ~ — 2359 18406 19208 
Dore _ — ~ 7815 2734 10352 
i. — ~~ _ 650 388 1116 
Stal 7503090 1246940 1636017 670176 793227 479243 1009261 
  

Di &/ Distribution signifies distribution for use. It dees not mean that the chemicals have been 
led, . 

5/ = =Orgenochlorine incecticides. 

Ds) S/ Overlapping yeers correspond to the wet season (WS) crop and single year to the dry season 
cron. 

G/ Irrigated cry caeson crap. Py evo 

o~ * 
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Lydrocarcon 

As of last year (1876) the tora! petroleum production in tndon esia wag about 4 

million ba rrais par day (opd) and is expected to reach 2.5 million bpd by 1980. Rhoust 

most of the production is still derived from the land based oil-fields, yet an increasing 

ropertion is coming from the offshore fields. At present about 30 per cent of the Pr o- 

duction is derived fram offshore walls. 
Concurrent with the increase of oil production, petrochemical industries are also 

mushrocming. Genarally they are still dumping the effluents in the nearby rivers, lax8s 

or estuaries. Some of the effluents it was found out later, contained hazardous materials, 

such 2s sulphuric ecid and arsenic, As an illustration it can be mentioned that soon alta? 

the Gresik (Surabaya) petrochemical plant started to operate complaints from focal fish- 

ermen were received due to the fouling of their brackish water ponds-and tinting of the 

fisheries products around the effluents in the estuaries and putting their hazardous M7 

terials in containers and then hed these containers dumped In deen waters. 

Table 3 shows ia velume of soll teensported through Indonesian water in 1089. 

The valume probably will he trick ied by is S80, Over 50% of the crude oils from the fAid- 

dis East and Africa for Jenan cre transported through the relatively shellow and trea&' 
enous stralt of (ialacca. Many secidents end near eceidents have taken place in thst 

strait. The biggest one was the grounding of the super tanker (237,690 DWT} SHOWA 

MARU on January &, 71975, in Singepore Strait just ins ide the Indonesian territoria! 

waters (position of the g oe g was 01°09'24" N and 103°48'08" E). SHOWA MARU 

spilled elmost 7,000 tans of Mi ddle East Crude inte the Indonesizn, Singapore and Malay: 
sian wators. 

| On 17 Apri! 1875, a tanker (TOSA MARU, $2,000 DWT) collided with still another 

one (CACTUS QUEEN), 132,000 DWT in front of Singapore Harbour. The first tanker 

broke into two but luckily it was empty, except for the water balast. Still, however, by 

¢ Sth dey a thin film of oi! covered about 20 square miles of Indonesian waters, ine 

cluding the beaches of Sembu end Batam islands. 
in. 1972 and 1973 the Indonesian Institute of Petroleum (LEMIGAS) made spots 

checking on the jevel of hydrocarbon pollution in some Indonesian waters. The following 

table (Table 4) shows their findinas. 

Tele 3. Voturne of cif teancported thraugh the Indonesia Watars. 

  
  

  

  

oo 
: 6) 

itor Tonnags (70 
re 

Domestic Supply 2.25 

‘Indonesia Cruds te Jcpsn 14.41 

tAiddls Esst Cruda to Jspen 126.68 
African Cruces to Japan | 2.27 

a y ~ ——— 

Totel 145.61 x 10° tons 
  

Source: Vé. \Wisaksono, et. aL Beberana pertimbangan dan saran tentang pengadaan “Prohibited Zone 

di perairan Indonasizn, 1974). 
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asic @. Pretiminery inventor ‘yon the hydrecarban lsvelin coms Indoncsian waters { (Wiiceksane, 1974) 

  

  

  

~~ 

~~ 

Lesctien . Hydrecerbon Concentretion Dats of 
Ccllcstion 

ba 

West coest of Kalimenten 20 — 43 May, 1972 
Banning Streit 20 — 40 Mey, 1972 
South cocst of Bengka 30 -- 200 Mey, 1872 ¥ 

Around dckerta Bay | 3— 25 1972 
North cocst of Jeva (Cirebcn, 

  

  

Semereng end Surcbaya) 35 — 60 Feoruary, 1973 
South coczt of Beli 40 — 50 Nevemtar, 1272 
South cocst of Bali | 14 ~— 18 lovernna: 1973 
North coest of Bali | 29 — 70 Hovembse, 1973 
Eastern Indonasicn waters £0 - 69 | haus, 12723 

Yokerts Bay 

~ OF Tanjung Priok Herbour 6G - 109 1972 

~ Around finvans island 19.6 Gaptember, 972 
~ Around Ayer Besar Islend 14.1 Septsmbar, 1972 
~ Around Kelor Isiend 20.6 September, 1972 
~ Arcund Sekit island 17.1 September, 1972 

~ Around Peri isiend 4-10 — August, 1973 
Cilese5 Oi Termine! 34, October, 1222 
Gali Oil Termine! 30 October, 1972 
Morals Oil Terminal 6 — 20 April, 1973 
Muti River 23-54 April, 1972 
“Tound Wenakrome refinery 17 — 33 October, 1973 
“Gund Pleiu ond Sunasi 

, Geronn refingrics 9-15 May, 1973 
ound Echikneven rofinery 8 Juna, 1972 

—_—_— 

SGuen i “ 
“PcG: Uliecicona, ot. al, 1974 

Sotaceuia coc fricustrici weoses 

ie nrecant there is no single sewage system in the entire Indonesian aerchipelego. All 

fastas are Hite arclly dumped into the natural environment. Rivers and streams ireditionally 

"="S urad ac waste baskets. When the humen community was still small these waters were 

SUS ty shears the weste materials, However, when the community grew in size these na- 

\wetcr environments were unable to assimilate what was dumped in the environment. 

S cutrensicstion Brocess started, at first rather slowly, but later eccaicrated quickly 

Aa, if ne cgsscry steps ere not taken these waters will die and be ussless. Many natural 

“etar en wiranmants in Indonesia are approaching that stege, particularly those that are 

Ocated in or cround population centers or industrial estates, For example, Bilal, and 
Sthers in nine he a made a Pretiminary investigation into the quality of surface waters in 
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tnticl couress of palluinnts 

The following are a list of some potential pollutants that will ba of importance in 

2cr future in Indonesia 
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Industrial wastes. 

At present industrial wastes in Indonesia are still very minor 2s compared to othef 

sources of collutants. However, it can be expected that they will be very important 
sources in the future. Particuleriy with the curren covernmmant drive tor industrighzation 

in many sectors of the economy. 

s 

Table 5. Preliminary data on the curface water quailty of Jokerta. 

  

Parameters Rivers and Stream SeTugnas 
in the city i ma) (Desen] 

ene 

Dissolved Oxygen 2 4 age 63 

- Biochemical Oxygen demand Br FCO 13.9 — 30.7 
Chemical Oxygen demand 99 --— 125 . a 

"Ammonia 4 -- 20 O.7- 1.3 
a (or 8.2 — 16.5 a3 N} 

Nitrate Bm § 49-34 

for 0.5 -- 1.7 28 N) 15-32 
Phosphate 20— 21 - 

for 10--- 15 as P} 
Hydrecarbon 10 - 1g n.0 — 9.39 

 Mereur 
6- 7 5.5-7.3 

Mercury (hg) 0.504 0.004 

Cu 6.01 0.01 
Cd G.01-0.03 o.c5 — 0.07 

nae 
  

Sources: J. Bilal, et. al., Inventarisasi data perairan Teluk Jakerts, 1975. 

Thermal wastes 

Only a few steam power electric generators are opcrating now in Indonesia wii 

total capacity cf about 200 MW. Therefore, the volume of thermal weste from thes? 

plants is still very unimportant. however, this condition wiil ch: eng rather drastically 
when the Indonesian government starts to implement her plan fo 1 rnultiply the electric 
Power in Indonesia. 

In 1974 the Indonesian government through the National Seminar on Energy made 
a projection that by the year 2,000 the electric power in this count: y will be increased 
from about 3,000 MW currently operating to 64,000 MW (See Table 6). Out of this sum 
it was expected that 23 to 39% or 15,000 to 25,000 MV, will be from nuclear powe! 
plants. The first nuclear power plant is expected to operate in 1983. It means by the 
2,000 the annual volume of hot water being discharged from these nuclear power plant 
year 2,000 the annual volume of hot water being dicharged from these nuclear power 
plants alone will be about 657 x 10° to 1 095 x 10° m . Almost all of this hot water !s 
expected to be discharged into the coastal water envircnment. !n addition it is expected 
also that there will be a tremendous increase in the volurna of hot water being discha arged 
from the electrical steam power plants as well as from other industries. 

Radioactive wastes 

Concurrent with the expected increase in the thermal pollution from the nucleat 

plants, it is anly logical that there will be an increase in the amounts and kinds of 7 raclo 

active wastes released into the environment. Hopefully, by that time the level of tech 
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nology has reached such a stage that no radioactivity is released into the environment 

from any nuclear power plant. | - | 
The Indonesian Atomic Ensrgy Agency plans to construct heavy water type reactors 

for most of the nuclear power plants built in Indonesia. Out of the projected 15 to 

25,090 MW 80%, or about 12 to 20,009 MW, will be built along the coasts of Java. 

labls G. Electric powsr cencration projceted for Indencsin by tha year, 2,000. 

  

  

  

  

  

pS ree: r " re Marne pe sheers 

Source: Cenacity (MV) Percentage 
este. 

Hydropower 4,000 — 5,900 6- 8 
Qi} 12,800 ~ 39,000 20 - 1 
Geotharmy | 5006 — 6,060 1- 6 
Coal 8,090 — 16,0u6. | 12 — 25 
Nuclear 15,000 -- 25,006 23 — 39 
Penge seer: AR DEO Co TCO 

Source: Nations! Seminar on Energy, Jekarta, 1974, 

Poscibte Effects of Pollution On Fisheries 

Pestisidas 

The negative effects of pesticides on fish being raised in rice paddies is well known 

'N various parts of the world. The Indonesian Department of Agriculture has tested the 

fect of Thiodan, Endrin and other pesticides (e.g. diazinon, carbaryl, ferri throthion, 
‘Urecida, tiptophos) on various fresh water fishes, such as Puntius javanicus, Ciprinus 
Carpio and Tilepia mesambica. The results showed that even after seven days, the Thicdan 

toxicity still persisted. With a concentration of 3 ppm after seven days the mortality is 

“3.354 on P. fevanicus 60% on C. carpio end 88.8% on T. mosambica. 

Except Tilepia mosembica, there have not yet been experiments carried out in 

| ig to test the effect of various organochlorine pesticides on species that are 

CUltivated in breekish water ponds. According to Djalal of the Faculty of Biology, Uni- 

‘ersity of Gejahmada-Yogyakarta (personal communication) T. mosamnbica is the mast 
©nsitive to DDT, followed by Dieldrin, Lindane and Phenol. Even fishfarmers claimed 

“at decreasing yields in some brackish water ponds in East Java may te caused by the 

“Pplication of pesticides (mainly Thicdan) on rice fields upstream of their ponds located 

'N the coastal areas. | 
KKoeman, et. al. (1974) made a study of heavy metals and chlorinated hydrocarbon 

Pesticides in samples of fish, ricefields, duck eggs, crustaceans and moliuscs collected in 
‘est and Central Java (including some coastal species). Their findings showed that DDT 

he DDE were found in the duck eggs, but there was No apparent correlation between the 

ISknecs of the eggshells and either the DDT or DDE contents of the eggs. DDT and 
20e were also found in samples of fish, crustaceans and. molluscs. In some of these 
ples also dieldrin and endrin were found in trace amounts. BHC isomers and Thiodan 

San, Not detected in the samples. They concluded that the low residues found in the 
“ples analyzed very probably ware connected with a relative high rate of natural 
“Sradation of the compounds. It probably indicates that toxic effects are likely to occur 

Mainly or exclusively at the time of application and shortly afterwards. | 

cult It is further suspected that a certain percentage of the pesticides applied in the agri- 

estune, intensification and extensification programmes leaked out to the coastal and 

the; environments. These waters are the most important marine zone in terms of 

indispensable functions as habitat, nursery and fishing grounds. Many juvenile forms 

Nsnes Se 
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| hatter and 
of fishes and crustaceans, such as Chanos chanos and penaeld s hrimps, take shelter af 

She we 
Si a 

grow in these waters. About ninety per cent of the marine fish production in Indon® ond 
perate in coastal an 

derives from traditional artisanal fisheries which, in most parts, Of 

estuarine waters. 

Oil 

In many areas of the world, and in isolated cases aiso in indonesia, the impact of oil 

pollution on recreational beaches and waters is clearly evident and has resulted in costly 

clean-up operations. The biological impact of oil poliution cn the tropical aquatic environ 

-ment, however, is difficult to assess. Tne number of research studias and surveys in 

tropical sees are so few and fragmentary that useful evaluations cannot be made. Km 

Jedge of the impact of oil on temperature aquatic environments cannot be applied with 

confidence to the tropics. The impact of ofl on the tropical aquatic environments requires 

maw 

separate investigation and special attention , 
i 

fan? #Ye 

It is obvious, of course, that major oil spills, such as $ HOWA AAR accident are 

on could not fish, bzcaus? 1% 
disastrous to fisheries. ror favs or pernaps weeks fF. 

catch was tainted with oH tn fir mats and boats were é sovered ith ter. Banthis commun 

ties and mangroves along t 2 beaches normally perish and recover will ba slow and ur 

certain, At this stage there | 1S very littie inf formation concerning the long term irapact of 

oj] pollution in the tromical aquatic environms 

Concern : about pialac sical damage due to 5 the oil industry in Indonesia probably 

be concentrated in five areas (particularly marine): 

physical disruption of nearshore shallow water habitats where oi! exploitation is cal 

cat 

ried curt. 

— damage to the spawning grounds of economic species such as milk fish and pengeid 

shrimps. 

— severe damage, possibly localized, due to massive nearshore oil spills, particularly ad: 

jacent to brackish water ponds. 

— tainting of fish and fouling of fishing cesar. 

— refineries cumping wastes into slowly renewed receiving water which may cause local 
degradation of the environment, especially tidal marshes. 

Sewaeds 

The effect of sewage on aquatic resources is too complicated to exarnine in datail 
here. Sewage in eppropriate dilutions can actualiy enhance aquatic productivity through 

fertilization, for example the outer parts of Jakarta Bay. However, when the concentre 

tion is too high it may change the species diversity and even reduce fish production. 

Sewage pollution poses a potential public health problern, especially through th? 

exposure of filter feeding molluscs to pollutants, including human disease pathogens 

such as typhoid virus and coliform bacteria. The potential is especially high. if the flesh 

is eaten raw, For example, the Anadera bivalve is collected just off the Jakarta coast. 

Siltation 

i The effects of siltation on fisheries probably is more indirect. It is true that heavy 

siltation. can wipe cut coral and other benthic communities, reduces the availability of 

light in: ‘the water for photosynthesis, and thus reduces productivity. However, excessive 

siltation clearly will reduce the volume of water in lakes, rivers and streames. For exemple, 

the Fisheries service in West Java estimated that the fish production decreased about 5 
per cent last year due to this Kind of process. 
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Other kinds of pollutants 

Rather intensive curveys’and investigations are currently being carried cut in Indo- 

Nesice to determine the effects of deer sant on the biological communities in the water. 

Reparts from various cities indicate that the sudge persists in the aquatic enwronment 
nm} 

for long time. Sometime, it even appears in drinking water, Therefore, the Jakarta meiro- 

Bolitan government has banned the use end production of such caetergant in Jakarta. 

From the literature on this topic it was reported that detergent affects the chemoa-sanse- 

ry of many species of fishes. 

There are, moreover, other kinds of destructive forces that in the long term will 

affect fisheries in particular and the quelity of the environment in general. Beaches and 

reefs adjacent to centers cf human settlements are being Cestroyed at an alarming rate, 

If they are not subiected to heavy gollution of dornestic and industrial waste fram thase 

Centers, people directly destray the beaches end reefs by taking cut tons of sand ond 

Physically removing hundreds of coral heads dally for road and buticing construc thon. 

During heavy coas these beaches and reefs are slowiy ercdad away by uncontrolled wave 

ation. Habitats for meny esonomiceily inmoortant species are » desty oyed, 

n
y
 

Conclusion 

Althat tan sublect to annual verigtlons, but an upward trend has become aoparent in 

the totel fi an oduction in indonesia. in ganeral, nowever, this increase is confined to the 

Marine secta oniy. The increase in the total fish production can fill the much needed in- 

Expansive aninaa :{ protein in order te improve the fcod quality intake of the people and 

élso tha need fer foreign exchange. 

it is fully realizes thst in order for fisheries to maintain such growth or to grow 

Mere repialy m many cons treints to development have to be overcome. One of these caon- 

straints is pollution, wh ich may hinder the healthy cevelopment of the fishing industries. 

At oregant the pollution problem in the aquatic environments in Indonesia is still minor 

nd localized. riowever, the number of pollution incidents are increasing at an 

Glarming rete ond these conditions are expected to worsen. ineretore. yarlous sectors in 
in SsC&ig € 

the indonesicn government are currently trying very hard to formutate policies, and 

Teculetions to combat the orawing proctems of pollution. 

wet 
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