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Chapter 30

IMPACT OF POLLUTION ON THE FISHING
INDUSTRY IN INDORESIA

APRILANI SOEGIARTO Y

Introdustion

The Indonesian waters, an area of almost seven million km, cover twe-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 pesition and influence in the regional
Ctommunity of nations, and our environmental quality in this country in which the sees
are the dominating physical factor.

. One of the many uses of our zquatic environments is fisheries. At present fisheries
In Indonesia are still considered to be artisanal which means small scale as opposed to large
°_°rporations and deep sea fishing. In fact, about 80 per cent of fish production in Indone-
S1a is derived from artisznal fisheries. In the last ten years the average annual rate of in-
Crease of totel fish production was about B per cent. This increase is urgently needed to
Supply ths increasing damand for animal protein for the people and also to contribute -
fOI'Eign exchange to the economy. Unfortunately, as a result of the Indonseian efforts to
develop the other sectors of the economy, the aguatic environment has experiencad

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

The Status of Fisheries in indonesian

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

Per 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
:‘nf ganiz.atio.n, the labor force being absorbed in other s.ectors of the economy (e.g. logging
rEdUSIfles in East _Kalimantan), siltation and eutrophication in many lakes and swamps,
of ucu.or'\ of 'the nf:e field paddy-fish mixed-culture caused by the increased application
iO:estncndes in agriculture. In 1970, for exam.ple, 'the total fish production» was 1.23 mil-
o tons. Qut of tht;se 66.8 per ceqt wer'e marine fishes and 33.2 per cent were frpm cap-
of z:‘nd culture of freshwater species. Five years later (1975) a total of 1.39 million tons
SN was recorded, which consisted of 71.9 per cent from marine fisheries and only 28.1

—————

1/Director, National Institute of Oceanolegy, Jakarta, Indonesia . -
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per cent from inland fisheries {Table 1):
Although subject to substantial annual variations, a strong upward trend has

2cOoMe

apparent in the volume and value of fresh fich exports. The upward trend of expeits :5
dominated by the shrimp and prawn industries. Export of fresh prawns were negligib'®
Iabla 1. Fisheries Production in indonesia, 1970-1875 {in thousand of metric tons)
- S
' - Year
Production 1870 1971 1972 1973 1974 1975 1985
Marine 825.2 828.7 844.7 835.3 9580.4 e35.8 501
Fresh water 409.4 4128 4206 368.2 375.3 3858 579
Total 1,234.6 1,241.8 1,265.3 1.,263.5 1,335.7 1,235 “'031
Index (1970 = 100) )
Marine 160 1004 1024 1085  116.4 1211 801
Fresh Water 100 100.8 102.7 89.5 91.7 s52 902
Total 100 100.8 102.5 102.3 108.2 1125 832
Composition (%) .
Marine 66.8 €5.7 66.8 70.9 71.9 718 &
- Fresh Watar 33.2 33. 2 2 =2
3.2 33 29.1 291 28,_1'_“_:::__;

Source: Directorate General of Fisherizs

during and before 1666. In 1987 the export was valued at a low US § 25,000. — and ros
quickly to US$877,000. — in 1969, US$3,630,000 — in 1970 and US$13,742,000. —
in 1972. The value of export as of lasi year (1876) was about USS$ 100 millicn fresh
prawns.

Slowly marine fisheries in Indonesia are growing and expanding not only to
the increasing demands of inexpensive animal protein for the people, but also to €0
bute to the urgently needed foreign exchange. It 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,

xpanding the existing fishing grounds while looking for new ones, studying the lif?
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 poilution
of the inland and maring waters.

meet
ntri-

Major scurces of pallution

The following have been identified as major scurces of pollution in the aquatic €7
vironment of Indonesia (Anon., 1975, Soegiarto, 1975 and 1956).

Sedimentaticn

Erosion is a natural process without which there would be no soil. However, accel?'
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 setties:
Excessive siltation associated with poor land manzgement probably is the single worst
form of pollution in the tropical aquatic environment. Indonesia appears to be no excey”
tion. Dredging and mining also contribute to the problem.

In Java excessively rapid run off and erosion are recognized to be serious problems
leading to flooding of the lowland fields, to damage of the irrigation networks, and 10 joss
of the topsoil. In Java, notwithstanding the extensive terraces on sloping lands, erosio”
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occurs on the higher slopas which are tco steep to terrace. Delta build-up along the north
Coast is accelerating and is likely to be adverssly affecting subtidal marine communities
that require clear v

Soemanvoto (1874), for example, has monitored the silt contents of Citerum river,
Where the Jatiluhur dam is lccated. He found that the silt content had increasad six fold
in a two-yezar period. He reported thet on the averzge the silt content was 3.5% in 1970,
8.3% in 1971 and had increzzed to the average of 20.9% by 1972. Preliminary measure-
ments of other major rivers in Java had shown a similar pattern.

In Sumatra and Kalimantan (the Indonszsian part of Bornzo), where the pepulation
Pressures on agricultural and forestry land ere still lower, major erosion preblems are pro-
bably of more recent vintage. They are largzly due to the repidly expanding logging and
lumbering industries. It can be anticipated that fisheries in the vicinities of the mouths of
Mmany rivers here will dacline, if this has not already bagun.

ater.

Chicrinztsd Hydresarbans

The emount of peasticides and herbicides distributed in Indonesia has increasad
£

singe 1988, when Indonesia launched the egricultural intensification (INMAS) and ex-
tensification (Bli1AS) Programmes. A few high vielding rice varieties, such as IRI-5 and
'RI-S, weere uced in these programmes. Due to their greater vulnerability to pests, these
Streins hed reczived an intensive treatmeant with pesticides. Although it seemed that the
Volumz of pesticides imported slichtly declined in 1970 and 1971, but it started to in-
Craase 2gain in 1672 (Table 2).

T

ahle 2, Festicide Distribution ¥ in indanasiz, 18€3-1872 (kg).

s ., DS, W5 s vs o8 ws

Jnsosticde  10Itses ¢ jezg &/ 1€59/70 1979 1670/71 1971 1871/72
Dimicron 752000 373073 7783G5 719 - - 3355
T::_zin:m - 851373 27982 125679 145479 28357 64450
Q'bgéap - 214394 760476 35703 91386 21333 56310
B oo - - 67250 12750 - - 256
E RC~ _ - - - 497899 270839 350333 737082
S:gnn by - - - 5280 274689 57697 116592
Al' . '_‘h;gn - - - - 2389 18405 19208
Dgg%T - - - - 7815 2734 10352
i - - - - 630 388 1116
Otal 75000 124E840 1634517 670176 753227 479243 1009261
Plisg &/ Distribution cignifies distribution for use. It dces not mean that the chemicals have boen

b/ Orgznochlorine incecticides.

</ Overlepping yeers correspond to the wet season (WS) crop and single year to the dry season

(Ds) crep.,

G/ lrrigated dry cozson crop.




Hydrocarkon

As of lzst year {1878) the tora! petrolsum production in Indonesia was about 1.5
million barrals per day (Bpd) and is expected to reach 2.5 million bpd by 1680. Althotfgh
most of the production is still dorived from the land based oil-fizlds, yet an increasing
proportion is coming from the offshore fields. At present about 30 per cent of the pro-
duztion is derived from offshore wails.

Congurrent with the increase of oil production, petrochemical industries are alsc
mushrooming. Generally they are still dumping the effluents in the nearby rivers, 1«?5‘95
or estuaries. Some of the effluents it was found out later, contained hazardous mateﬂ?“sv
such s sulphuric acid and areenic. As an illustration it can be mentioned that sonn after
the Gresik {Surabaya) petrochemical plant started to operate complaints from {ocal fish”
ermen ware received due to tha fouling of their brackish water ponds and tinting of the
fisheries products arcund the effluents in the astuaries and putting their hazardous ma’
terials in containers and than had thesz containzes dumped in deep waters.

Table 3 shova tha veluma of soll transportad through Indonesian watar in 1969;-
The voluma probably will be tripled by 1880, Over 50% of the crude oils from the idid-
diz East and Africa for Jepan are wransported threugh the relatively shellow and ed®
enous sirzlt of hizlacea. Many accidents and nsar sccidents have taken place in ths!
strait. The biggest one was the grounding of the super tanker (237,690 DWT) SHOWA
MARU on January &, 1975, in Singepore Strait just inside the Indonesian torritoria!
waters {position of the grounding waz 01°08'24" N and 103°48'06" E). SHOWA MARU
epilled eimost 7,0C0 tons of Middle East Crude inte the Indonesizn, Singapore and Malsy-
sian wators, ) ,

On 17 Apti! 1875, a tanker (TOSA MARU, 62,000 DWT) collided with stiil angthel
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, ?Y
the Sth day a thin {ilm of oi! covered about 20 square miles of Indenasian waters, 10
cluding the beachas of Sembu and Batam islands.

In 1972 and 1973 the Indonesian Institute of Petroleum (LEMIGAS) made spots
chacking on the level of hydrocarbon poliution in some Indonesian waters. The following
tabie {Tabie 4) shows their findings. v -

Tehale 3. Veluma of oil treneported through the indonesis Watars.

—

6
ftom Tonnags (10°)
Domastic Supply 2.25
{ndonezia Cruda te Jepan 14.41
PMiddlz East Crudo to Japen 126.68
African Crude to Jepan 2.27
Total 145.61 x 10° tons

Source: W. VWicaksono, et. al Bebera::a pertimbangan dan saran tentang pengadaan “'Prohibited Zone'
di perairan Indonasien, 1974).




Tazic 4. Preimincry inventory en tho hydrecarban lavel in coms Indoncsian wators {Wizzheons, 1674)

Leaztion Hydreszrbon Concentrotion Dats of
Goltestion

—
Vest coest of atimenten 20 — 48 ﬁ’"y 1672
Bangkz Streit 20 — 40 tazy, 1872
South cozst of Bangka 30 - 200 Ny, 1972
Arcund Jekerta Bay _ 3-25 1972
North cazst of Jove {Cirecbcn,

Semarang cnd SurcSaya) 35 - 60 February, 1973
SOuth cozst of Beli 40 — 50 Novombar, 1272
South cozst of 2ali 14 - 18 ey
North cocat of Bali 49-70 '
Battern Indonzsicn waters 40 —- 60
Jekerzz Bay
= O Taajung Priok eu - 160 1872
= Argund Liineens i ta 19.6 ' Saptomber, 1872
= Around Ayer Besar lslend 14.1 Szprarabar, 1872
=~ Arcund tlclor leiend 20.6 Septembar, 1972
= Arcund Sekit lolen 17.1 September, 1972
= Arcund Pusi slen 4-10 Au;;uat 1973
Cilzzs 5 0 Terminel 34 ckar, 1872
Sl Oif Torminct 30 Octokar, 1972
l'!':l:;e: Qxi Termingl 6 — 2}) April, 1873
Judd River 23 -54 April, 1972
“found Wenoliromo refinery 17 - 33 Qctober, 1973
“reund Plaju ond Sungai
. Gerong refinarics 9—-15 thay, 1973
a Likpooen refinery 8 Juna, 1673
=
Scy

e Wlirzizono, ot al, 1974,

A1 prezant there is no single sewage system in the entire Indonasian archipelego. All
. iiterelly dumped into the natural environment. Rivers and streams tre dition “lly
UEe uend er weste baskets. When the humen community was still small these waters wer
{35 pte :b::s:’i} tha weste materials, However, whan the community grew in siza thaze na-
TL:n woter envirsnmants were unable to assimifate what was dumpad in the environmznt.
"Ne cutronhicstion process started, at first rather slowly, but later acecleratad quickly
\“"atﬁ if nccassery ST’.C.{,‘xS are not_ta en these waters will die and be usslass. Meany natural
Ieﬁ»;j&nwmnmems in Indongsna are approaghmg Lh‘at stege, particulerly thoso .that are
in or zround population centers or industrial estates, For example, Bilal, end
L_\‘her-;ﬁm 1875 had made & pre! :ménar'y Epvc.stigation into the quality of surface waters in
tro,m! tzn city of Jakarta, Their findings showed that almost all surface waters of

Jal. .
“Rértz hed bean severely polluted (Table 5).

Pate e

tndel courcas of pellutants
the The iollowing are a list of some potential pollutants that will be of importance in
% n2gr future in Indonesia.




Industrial wastes.

At present industrizl wastes in Indonesia are stiil very minor &s compared to othel
sources of pollutants. However, it can be expeactsd that they will b2 very imPG"tf"""t
sources in the future. Perticulariy with the curren government drive for industriglizetion
in many sectors of the economy.

Table 5. Preliminary data on the surfase water quality of Jolterta.

Rivers and Streams Egrusning
Parameters in ths ity {Ppm) Pum) o
Dissolved Oxygen P 4 a8 — 5.30‘
- Biochemical Oxygen demand 50— 3§00 13.9 — 230.7
Chemical Oxyger demand g9 .- 128 .
Ammoniz 140 - 20 07— 1.1
{or3.7 — 165 as 1}
Nitrate 2- 8 15— 34
{or 05 -- 1.7 as ¥} 1.0-3.2
Phosphate 2021
(or 10— 15 as P} .
Hydrecarbon 10— no— 903
Ph 6— 7 5.5—7.3
Mercury {hg) 0.004 0.604
Cu 0.01 0.01 7
cd 0.01 - 0.03 0.5 — 690
L ——

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

Thermal wastes

Only a few steam power electric generators are operating now in Indonesia with
total capacity cf about 200 MW. Therefore, the voiuma of thermal waste from thesé
plants is still very unimportant. however, this condition wiil changa ratier drastically
when the Indonesian government starts to implement her plan 1o multiply the electric
power in Indonesia.

In 1974 the Indonesian government through the National Serminar on Energy made
a projection that by the year 2,000 the electric power in this country 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 38% or 15,000 to 25,000 MW, will te 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 powe?
plants alone will be about 657 x 10° to 1,085 x 10° m>. Almost all of this hot water i5
expected to be discharged into the coastal water envircnment. In zddition it is expected
also that there wili be a tremendous increasz in the volume of hot water being discharged
from the electrical steam power plants as well as from other industries.

Radiocactive wastes

Concurrent with the expected increase in the thermal pollution from the nuch‘jﬁr
plants, it is only logical that there will be an increase in the amounts end kinds of radlg
active wastes released into the environment. Hopefully, by that time the level of te¢

_— N N N T
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Nology hes 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
25,020 AW, 80%, or about 12 to 20,000 MW, wili be built along the coasts of Java.

Tebls G, Elsctric powsr generstion prejested for lndenisia by tha year, 2,000,

Source: Cepacity (M) Percentage
Hydropower 4,000 — 5,000 6— &
Qij 12,800 — 35,000 20 - 61
Geotharmy 500 — 8,000 1- 6
Coe 8,000 — 16.0UG 12 — 25
Nuclear 15,000 -- 25,000 23 - 39

SQUrce: fNational Seminar on Energy, Jekarta, 1974,
Passibte Effests of Pollution On Fisheries
Pestizidas

. The nagative effects of pesticides on fish being raised in rice paddies is well known
N various parts of the world. The Indonesian Department of Agriculture hes tested the
tfiect of Thiodan, Endiin and other pesticides {e.g. diazinon, carbaryl, ferri throthion,
SUrecida, tiptophos) on various fresh water fishes, such as Puntius javanicus, Ciprinus
Campio and Tilenia mosambica. The results showod that even after seven days, the Thiodan
t°>’~icity still persisted. With a2 concentration of 3 ppm after seven days the mortality is
°3.3% on P, jevanicus §0% on C. carpio end 56.6% on T. mosambica.
xcept Tilepia moseambica, there have not yet been experiments carried out in
siz to test the effect of various organcchlorine pesticides on species that are
Cultivated in breckish water ponds. According to Djalal of the Faculty of Biology, Uni-
Versity of Gajahmeada-Yogyakarta (personal communication) T. mosambica is the most
®nsitive to DDT, followed by Dieldrin, Lindane and Phenol. Even fishfarmers claimed
f 2t dacreasing yields in some brackish water ponds in East Java may te caused by the
“Pplication of pesticides (mainly Thiodan) on rice fields upstream of their ponds located
' the cozstel areas. '
Koeman, et. al. (1974) made a study of heavy metals and chlorinated hydrocarbon
‘feSticides in samnles of fish, ricefields, duck eggs, crustaceans and moliuscs collected in
‘est and Central Java (including some coastal species). Their findings showed that DDT
;’]‘.d'DDE were found in the duck eggs, but there was no apparent correlation between the
ICknags of the eggshells end either the DDT or DDE contents of the eggs. DDT and
s-DE veere also found in samples of fish, crustaceans -gnd. molluscs. In some of these
v‘inples also dieldrin and endrin were found in trace amounts. BHC isomers and Thiodan
S;”e not destocted in the samples. They concluded that the iow residues found in the
Mples analyzed very probably ware connected with a relative high rate of natural
e‘%T«'ﬂ(:(ati()n of the compounds. It probably indicates that toxic effects are likely to occur
ma'”‘y or exclusively at the time of application and shortly afterwards.
Ul It i.s furtf\s?r sx.Jspected that a (_:e.rtai‘n percentage of the pesticides applied in the agri-
Estuur-al mteqsnhcanon and extensification programmes leaked out. to the cfoastat and
me_ar.me. environments. These waters are the most important marine zone in .terms of
I indispensable functions as habitat, nursery and fishing grounds. Many juvenile forms

=
=
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' . T ) Lqer and
of fishes and crustaczans, such as Chanos chenos end penaeid shrimps, take shelter csia
grow in these waters. Abcut ninety per cent of the marine fish production in Indc‘n»nd

; ; : ; ; <t parte oparate | estal @
derives from traditional srtisanal fisheries which, in most parts, operate In cogsté

estuarine waters.
Qil

In many areas of the world, and in isclated cases also in indonesia, the impﬁtct of ?l‘\,!
pollution con recreational beaches and waters is clearly evident and has resultef:l in C‘?Sl;n_
clean-up operations. The biological impact of oil pollution on the tromcf’ai aquatic envir n
-ment, however, is difficult to assess. The number of research studias and mm?\,’s
tropical sees are so few and fragmentary that useful evaluations cannot be ma"ﬁ KHC“":‘}
ledge of the impact of oil on temperature agquatic environments cannot be applied \*:' :
confidence to the tropics. The impact of oll en the topical aquatic environmaents requin
separate investigation and special attention, e

It is obvious, of course, that major ol spills, such as SHOWA MARU eccident, &7
disastrous o fisherios, For davs or parnaps wesks fhermen could not fish, bacaus? mg
catch wias tainted with olf, their nets and beats wers covarad with tarn Banthic cammunj'
ties and mangroves along the baaches normally perish and recover will be slow and U™
certain. At this stage thers is very little informatien concerning the long term jrapact o7
oil palluticn in the tropical aguatic environmants.

Concern about biclogical damage due to the oil industry in Indonesia probeb
be concentratad in five areas (particuwlarly marine):

jy can

— physical disruption of nearshore shallow water habitats where oil exploitation is ¢4l
ried out. )

— damege to the spawning grounds of economic spacies such as milk fich and penge‘d
shrimps.

— savere damage, possibly locaiized, due to massive nearshore oil spills, particularly ad
jacent to brackish water ponds.

— tainting of fish and fouling of fiching gzar.

— refineries gumping wastes into stowly renewed receiving water which may cause local
degredation of the environment, especially tidal marshes.

Sewags

The effect of sewage on aguatic resources is too complicated to examina in detail
here. Sewags in eppropriate dilutions can actually enhance aguatic productivity through
fertilization, for example the outer perts of Jakarta Bay. However, when the concentrd”
tion is too high it may changs the species diversity and even reduce fish production

Sewage pollution poses a potential public health problem, especiaily through th?
exposure of filter feeding molluscs tc pollutants, including human diseese pathogens
such as typhoid virus end coliform bacieria. The potential is especially high if the flesh
is eaten raw. For example, the Anadzra bivelve is collected just off the Jakarta coast

Siltation

; 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 decrezsed about 5
per cent last year due to this kind of process.
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Other kinds of peiiutents

Rather intensive surveys and investigations are cusrently being carried out in Indo-
nesiz to determine the effects of detergant on the biclogical communities in the water,
Reparts from various cities indicate that the sudge persists in the aguatic environment
for long time. Somatime, it even appaars in drinking water. Therefors, the Jakarta metro-
politan government has banned the use and production of such detergent in Jakaria.
From the literature on this topic it was reported that detergent affects the chemo-sznse-
ry of many species of fishes.

There are, moreover, other kinds of destructive forces that in the jong term wiil
affect fisheries in particular znd the guelity of the environment in general. Beaches and
reefs adjecent to conters of human settlements are bging dastroyed at an alarming rata,
If they are not subjected to heavy poliution of domestic and industrial wasie from those
Centers, people directly dastroy the be and reefs by teking cut tons of sand and
Physically removing hundreds cf coral ¢ daily for road and building construction,
During heavy c2as thoss are slowly ercdad away by uncontrelied wave

aztion. Heabitats for meany coonomicaily important species ars destroyed.
H Ly - 3

2l

Conclusion

Although subject to annuat varistions, but an upwerd trend has become apparent in
the totel fish praduction in Indonssia. In general, however, this increasz is confined to the
Marine sectar only. The increase in the total fish production can fili the much needed in-

\ima! protein in order te improve the feod guality intake of the people and
&lso tha neod for foreign sxchange.

it iz fubly realized thst in order ror fisheries to mainiain such growth or to grow
More repidly meny constraint to development have to be overcome. One of these con-
Straines ic pollution, whizh may hinder the healthy development of the fishing industries.
f'\t aresant the pelfution probiem in the aguatic environments in Indonesia is still minor
i lozalized. rowever, the numbar of pollution incidents are increasing at an
anditions are expested 1o worsen. Therefore, various sectors in
mant are curvently trying very hard to formulate policies, and
c orawing proiziems of pollution.
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