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9. INTRODUCTION

With increasing industrialization and urbanization since the 1980s, pollution problems have featured
more prominently in Malaysia and public awareness has increased. Hazards to the coastal environ-
ment in Malaysia include domestic discharge, sewage (including animal wastes), industrial and
agricultural effluents, as well as pollution caused by major engineering and development projects. 

Furthermore, the accelerated development of improperly planned coastal aquaculture has also had 
negative environmental impacts. Extensive conversion of mangrove swamps into ponds, changes
in hydrologic regimes in enclosed waters due to proliferation of aquaculture structures and the
discharge of high levels of organic matter into coastal waters (Chua et a!., 1989) are among these
negative impacts. 

Sheppard (1992) analyzed fish catch data by plotting resource use against demand and showed
that there was a steep decline in fish catch per unit population from 1970 to 1990. This is indeed
alarming, as it indicates that fish resources are being exploited beyond maximum sustainable yield
(MSY) levels despite the numerous management programmes already being implemented. The effect
of mainly land-based pollution and destruction of natural habitats, such as mangrove swamps,
coral reefs and seagrasses, could be major factors responsible for this situation (Lulofa, 1977,
Sasekumar, 1980, Phang, 1990).

This report describes the state of the coastal environment of western Peninsular Malaysia.

10. MARINE Fig. 6 Map of Peninsular Malaysia showing marine habitats of 

HABITATS the west coast and major aquaculture activities
LEGEND

Mangrove Oysters10.1 Mangroves
forest

MusselsCoral
The total acreage of mangrove

Seagrass
Fish cages

forests in Peninsular Malaysia Cock es
has been estimated around
103,000 ha, the bulk of these
fringing the west coast (Tang et KEDAH

a!., 1990). Of this total, the
Larut Matang mangrove swamp
in the state of Perak is not only
the largest (40,000 ha), but is
also stated to be the best
managed mangrove forest in
the world (Gong et a!., 1980).
Other major areas of mangroves
include Merbok, Kedah
(9,037 ha), Kelang mangrove
swamps, Selangor (22,500 ha)
and the Johormangrove swamps,
Johor (25,618 ha). Figure 6
alongside shows the extent of the
mangrove forests on the west coast.

The threat to Malaysia
mangroves lies in land
conversion or deforestation for
agriculture, industry and, to a
lesser extent, for aquaculture. 
Aquaculture sites are shown in 
Figure 6. It has been estimated 
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that 27,000 ha of mangrove swamps are suitable for aquaculture (Cedney et al., 1982). Malaysia, 

however, has a national committee of experts to oversee its mangrove forest management 

(NATMANCOM, 1986). 

10.2 Coral reefs 

There are only two significant coral reef sites on the west coast: 

- The Payar group of islands in the north of Kedah, and 

- The Sembilan group of islands off Perak (see Figure 6). 

A smaller site is at Cape Rachado, near Port Dickson, Negri Sembilan . The reefs are of the shallow 

water, fringing type, which are found around many offshore islands (De Silva, 1982). There is a 

comprehensive paper on the status of the coral reefs on the west coast of Peninsular Malaysia 

(Jothy, 1973). 

The biggest threats to the coral have been due to exploitation for commercial and educational 

purposes, coupled with siltation and sedimentation caused by development projects (Liew and Hoare, 

1982). The Department of Fisheries has taken steps to conserve and rehabilitate the country’s coral 

reefs by gazetting as marine parks many of the islands where corals are found. The Payar group 

of islands is the best-known beneficiary of this conservation policy. 

10.3 Seagrass beds 

A recent review of seagrass distribution by Kushairi (1992) indicated five areas of seagrass off the 

west coast of Peninsular Malaysia (see Figure 6). Five species were found in shallow waters, ranging 

in depth between 0.2 and 1.8 m. The species mentioned are Halophila ovalis, H. uninervis, 
H. pinifolis, H. minor and Enhalus acoroides. Phang (1990) for the occurrence of Cymodocea 

rotunda in Port Dickson, for the occurrence of C. serralata in Johor. It would seem that these 

two species have disappeared completely, probably due to environmental pressures. Sasekumar, 

quoted by Phang (1990), described the occurrence of Syringodium sp. from the Pulai estuary in 

Johor. The seagrass beds are endangered by erosion, faecal contamination and heavy metal pollution 

(Phang, 1990 and Kushairi, 1992). 

11. MARINE POLLUTION 

Malaysian coastal waters are mainly contaminated with oil and grease, faecal coliform bacteria 

and suspended solids. Land development, agriculture and high population density are among the 

main causes of water pollution (Environmental Quality Report - EQR - 1990). Major river basins 

and industrial zones are shown in Figure 7 (see facing page). 

11.1 Sewage 

The coastal waters of Malaysia show substantially high levels of faecal coliform bacteria. In 1990, 

for instance, 90 per cent of the 114 coastal water samples in Pinang, exceeded the proposed interim 

standard of 100 MPN/100 ml of faecal coliform meant for recreational purposes (Environmental 

Quality Report, 1990). Out of 38 coastal water samples in Perak and 138 in Johor, examination 

revealed that about 50 per cent exceeded the proposed standard. In Kedah/Perlis, about 45 per cent 

of the 75 samples analyzed were higher than the proposed standard. Seriously affected beaches 

in Pinang in 1990, included Batu Maung, Telok Tempoyak, Batu Ferringhi and Pantai Bersih. 
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Fig. 7 Map of major river basins and industrial zones in Peninsular Malaysia.
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Based on the 1990 statistics provided by the Number of farms and pig population in the west
Veterinary Services Department, Malaysia, the coast states of Peninsular Malaysia (1990-91) 
standing pig population (SPP) of the coastal

No. of farms Pig populationstates of Peninsular Malaysia was approximately State

2.3 m and averaged approximately 717
SPP/farm. By the year 2000, the SPP is Melaka 62 92,290

projected at around 3 million. The table
alongside shows the number of farms and the pig 

Kedah 9 5,116

population of the west coast states in Peninsular Perak 559 407,688
Malaysia

N. Sembilan 654 618,326

Pig farms generate large quantities of waste and Selangor 481 487,011

some of these farms discharge effluents directly
Pinang 1,187 390,179

into estuaries and tidal rivers without any
pretreatment. A report by the Veterinary Services Johor 164 302,470
Department, Malaysia, in 1982, indicated that

3,226 2,313,080most states have serious pollution problems that Total

can be attributed to pig farms. It has been found
that 45 per cent of the farms in Selangor and Characteristics of raw waste water from pig-pens
82 per cent in Negri Sembilan pollute the

Rangeenvironment. Due to economic constraints, Parameter

waste abatement is practised only in the large
900 — 21,690farms. Piggery wastes not only contaminate the BOD (mg /l)

water with bacteria and parasites, but also exert COD (mg/l) 4800 — 39,000
high demand for oxygen (ROD) and cause
eutrophication. Characteristics of raw Total solids (mg/I) 3690 — 22,300

wastewater from pig-pens are given in the table
Suspended solids mg/l) 636 — 15,900

alongside.
Ammoniacal nitrogen (mg I) 75 — 950

Total nitrogen mg /l) 370 — 2080
11.2 Heavy metals

Organic nitrogen (mg/l) 140 — 1370

The Department of Environment reported higher Phosphate mgi) 60 — 1600

concentrations of heavy metals in the waters off Source: Ho, Y. C.. et al., 1984.
the west coast of Peninsular Malaysia compared 
to other areas because of the greater extensive land use and industrialization. In 1990, among the
rivers that recorded samples exceeding the standard values of 0.02 mg/litre lead were Sg. Perak,
Sg. Selangor, Sg. Kelang, Sg. Linggi and Sg. Melaka. Rivers with zinc levels exceeding 0.4 mg/litre
included Sg. Sepang, Sg. Langat and Sg. Kelang. Sg. Bernam, in the west coast of Peninsular
Malaysia, recorded copper values higher than the proposed value of 0.012 mg/litre. Rivers that
recorded values exceeding the proposed value of 0.004 mg mercury/litre included Sg. Muar, Sg.
Duyong, Sg. Kurau, Sg. Bernam, Sg. Selangor and Sg. Kelang. Cadmium and arsenic concentrations
were negligible in most of the rivers monitored.

Almost all the samples collected from the coastal waters of Malaysia contained values of lead, copper
and cadmium above the proposed standards of 0.05 mg/litre lead, 0.01 mg/litre copper and 
0.005 mg/litre cadmium. The coastal waters of Perak and Penang recorded high levels of cadmium,
copper, lead, mercury and nickel. In 1990, around 50 per cent of the 41 samples collected from
Perak had values exceeding the proposed standard of 0.005mg mercury/litre. In 1989, more than
80 per cent of the 42 samples collected from the coastal waters of Perak had values above the
proposed standard of 0.01 mg nickel/litre. And in Pinang, all the samples analyzed for nickel
exceeded this value.

Shellfish and fish analyzed by the Fisheries Research Institute (FRI) indicated that it was 
safe to eat fish and shellfish from Malaysian coastal waters (Jothy and Ibrahim 1987; Shahuntala.
1986 and 1989).
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11.3 Agro-based industries 

Pollution from the palm oil and rubber processing mills is the most severe in agro-based industries 
(Mohd. Ismail Yaziz, 1983). This is because the wastes from these effluents contain very high 
concentrations of organic material, suspended solids, nitrogen and phosphorous. The discharge 
of the concentrated waste water into surface waters leads to rapid depletion of dissolved oxygen. 

PALM INDUSTRY 

Close to about two million hectares are under oil palm in Peninsular Malaysia. Malaysia is 
currently the world’s major producer of crude palm oil (CPO), producing five million tonnes 
in 1988. The coastal states of Peninsular Malaysia produced 3.6 million t of CPO in 1991 
from 153 operating mills (see table below). The average annual production was 136,420 t CPO/mill, 
with each mill operating at an average of 371 hrs/mth. From the 3.6 million t CPO, about 
9-11 million t (CPO x 2.5-3) of palm oil mill waste (POME) were produced (Mohd. Tayeb et al., 1987). 

Crude palm oil (CPO) production in Malaysia in 1991 

Avg. capacity Avg. operating hrs 
CPO prodn. (t) 

(CPO/ T/ Y) (Hr/Mill/MO) 

Johor I ,682,262 6 6  175,058 369.88

Kedah 91,271 4 108,000 3 9 7 . 0 6  

Melaka 42,020 2 108,000 417,15

N. Sembilan 341,323 13 174,308 374.91

Pinang 61,338 4 123,600 307.86

P e r a k  793,174 35 138.775 397.00

Selangor 589,348 2 9 127,200 331.53

Total 3.600.736 153

Methods for treating POME (anaerobic and aerobic/facultative, oxidation ponds etc.) are well 
established (Wong, 1980; Ma, 1988). The average characteristics of POME are listed in the table 
below. The effluent standards necessary for POME before discharge into a water body are shown 
in the table below right. 

The average characteristics of untreated palm oil Maximum standards for effluent discharge into 

mill effluent (POME) watercourses for the oil palm industry 

Parameter R a n g e  Mean Parameter Concentration (mg/l) 

pH 3.4-5.2 4.2
(mg/l) 1984 and after 

BOD (mg /l) 10,250-43,750  ,22 260 BOD 100 

COD (mg/l) 15,550-100,380 50,710
COD 1000 

Total solids (mg/ I) 11,460-78,710 40,370

Suspended solids (mg  I)  4400-53,640 17.620 Total solids 1500 

Volatile solids (mg/l) 877O-71,610 33,820 Oil & grease 5 0

Oil and grease (mp/l) 130-17,970 6 1 1 0
Ammoniacal nitrogen 150 

Ammoniacal nitrogen (mg/l) 4-77 35

Total mtrogen (mg/I) 180-1360 750 Total mtrogen 200

Source Chew. T. Y. and Yeoh. B G., 198’ Source : Environmental Protection Act, 1986 
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Aside from the high organic load, the final effluent can also contribute to eutrophication due to 
the nitrogen and phosphorous load in the POME. Treated effluents are also known to contain 
certain bacterial populations. In the digested POME, for example, l-42 x 106/100 ml total coliform 
and 1-518 x 106/100 ml faecal coliform have been recorded (Mohd. Tayeb et al., 1987). 

Aspects of waste utilization have been widely researched. Some of the uses for POME are in land 

application, as animal feeds, and for biogas production. 

RUBBER INDUSTRY 

About 1.9 million ha of land in Malaysia were under rubber cultivation in 1989. The production 

of 1.42 million t of natural rubber placed Malaysia as the world’s top producer that year. However, 
the rubber industry in Malaysia is slowly declining, with planters switching to more lucrative crops 
like oil palm and cocoa. 

Factories manufacturing latex concentrates and standard Malaysian rubber (SMR) produce waste 
which could pollute the environment. The Rubber Research Institute, Malaysia (RRIM) states that 
48 factories produce latex concentrate and 96 factories produce SMR. About 4.5 litres of effluents 
are produced for every litre of latex processed (Ahmad Ibrahim et al., 1980) and 22 litres of effluents 
are generated per kg of dry rubber produced (Mohd. Tayeb et al., 1980). Besides, 6.23 x 106/100 ml 
total coliform, 0.75 x106/100 ml faecal coliform and 0.13 x 106/100 ml streptococcus have been 
recorded from the raw effluent (Mohd. Tayeb et al., 1980). Properties of effluents from raw rubber 
processing are given in the table below. 

Characteristics of raw rubber effluent 

Parameter Block S  h  e  e  r  C r e p e  Latex concentrate 

pH 5.4 

BOD (mg/l) 1769 1322 305 3 5 2 4 

COD (mg/l) 2 8 9 9 2471 8 4 6 4 8 4 9 

Total solids (mg/l) 1961 1976 546 3 8 6 0 

Suspended solids (mg/l) 3 2 2  7 818 

Ammoniacal nitrogen (mg/l) 6 8 73 6 . 4 466 

Total nitrogen (mg/l) 141 143 75 602 

Source : Wong. K.K. 1980 

Methods of treating rubber effluents have been Maximum standards for effluent discharge into 
established and the effluent standards set by the watercourse for the rubber industry 
Department of Environment, DOE, are given 
in the table alongside. Parameter 

Concenrrarron (mg/l) 

1984 and after 

BOD 100 

11 .4 Pesticides 
COD 400 

Synthetic organic pesticides were first Total solids 1,000 

introduced in the 1940s and were not only very 
150

effective in the control of agricultural pests but 
Suspended solids 

also in curtailing disease vectors, such as Ammoniacal nitrogen 300 

mosquitoes. Estimates in Malaysia put the value Total mtrogen 300 

of pesticides used at MS $3 15 million* in 1990, 
with an annual increase of about 8 per cent/year Source : Environmental Protection Act, 1986 

over the last five years (Tan et al., 1992). The widespread, and often indiscriminate, use of pesticides, 
however, has created environmental deterioration and has had detrimental effects on nontarget 
organisms. Today, pesticide usage in Malaysia is controlled by the Pesticide Board of the Department 
of Agriculture. 

*  U  S  $  I  =  M  S  $  2 . 5  a p p x .  ( 1 9 9 0 )  
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Little is known about the distribution of pesticides in the aquatic environment. Organochlorines, 
which generally cause more serious and widespread contamination than other pesticides, are still 

widely used, and only guidelines - not legislation - are available on their use. 

Studies have shown that organochlorines have contaminated some of Malaysia’s river systems and 
aquatic life. A survey in the Kelang River basin by Tan et al. (1990) reported that the river was 
contaminated with 0.005-0.061 ng aldrin/l, 0.009-0.256 ng endosulfan/l and 0.039-1.742 ng 
heptachlor/l. The study also reported that DDE, DDT and heptachlor were found to be present 
in all the rivers sampled on the west coast of Peninsular Malaysia. However, the levels were still 
below the critical values established for Malaysian aquatic life. This indicates that organochlorine 

pesticide pollution is less of a problem than other organic or inorganic pollutants. A survey carried 
out by Jothy et al. from 1975-1978 found that the cockle, Anadaragranosa, contained PCB values 
ranging from 0.028-0.038 ppm-HCH ranging from 0.003-0.008 ppm, dieldrin 0.001-0.005 ppm, 
DDT 0.004-0.009 ppm, DDE 0.016-0.042 ppm and DDT 0.027-0.050 ppm. These values were far 
below the limits of acceptability for human consumption. Rohani et al., (1992) reported that the 

levels of organochlorines and PCBs in the cockle, Anadara granosa, the oyster, Crassostrea belcherei, 
and the green mussel, Perna viridis, were generally low, and within the acceptable limits prescribed 
by the Swedish National Food Administration. 

In its efforts to minimize pesticide contamination of the environment, the Pesticide Board, in 
collaboration with the manufacturers and end-users (mainly oil palm and rubber estates), have 

introduced new, improved application techniques and strategies. Since 1980, new control strategies, 
such as the Integrated Pest Management (IPM) programmes, have been introduced. 

11.5 Soil erosion and sedimentation 

Suspended solids, which act as an indicator of soil erosion and river siltation, have caused a major 

environmental problem in Malaysian waters during recent years (Environmental Quality Report, 
1990). The high levels of suspended solids in the river systems are associated with the continuous 
and intensive land clearing, uncontrolled development, mining and logging activities in the catchment 
areas. In Peninsular Malaysia, out of 53 rivers monitored between 1986-1990, 27 rivers (51 per cent) 
were classified as very polluted, six (11 per cent) were considered slightly polluted and 

twenty (38 per cent) were considered clean. The worst affected rivers in terms of suspended solids 
on the west coast of Peninsular Malaysia were Sg. Pontian Besar and Sg. Benut in Johor, and 
Sg. Tengi and Sg. Buloh in Selangor. 

The coastal waters of Peninsular Malaysia are nowadays polluted with suspended solids, 
(Environmental Quality Report, 1990). River estuaries on the west coast with substantially high 
levels of suspended solids include Kuala Sungai Kedah in Kedah, Kuala Sungai Juru in Pinang, 
Kuala Sungai Kurau and Kuala Sungai Sepetang in Perak, Kuala Sungai Melaka in Melaka and 

Kuala Sungai Lurus in Johor. 

11.6 Petroleum 

The Malacca Strait is one of the world’s busiest oil transport routes and, accidental and deliberate 
oil spills affect the marine environment. In 1990, very high oil and grease contents were found 
on the Perak coast. All 141 water samples collected by the Department of Environment exceeded 
the proposed interim oil standards set for marine aquatic conservation resources (Environmental 
Quality Report, 1990). Of the 70 samples collected from the coastal areas of Negri Sembilan, 90 
per cent exceeded the proposed standard. In Melaka and Selangor, 75 per cent of the 24 and 23 
samples collected respectively contained oil and grease levels exceeding the proposed standard. All 
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75 samples collected from Penang and the 61 samples from Kedah/Perlis, however, had Ievels below 

the proposed standard. 

Beach tar sarnpling is carried out by the DOE on selected beaches, especially those designated for 

recreational purposes. Johor beaches have oeen found to be seriously affected with tar balls 

(188.7-512.9 g/m strip). Beaches in Melaka, Negri Sembilan, Perak and Selangor have relatively 

low levels of tar balls (0.2-10.0 g/m strip) (Environmentai Quality Report, 1990). 

11.7 Power plants 

Relatively little information is available on the effects of power generating plants on the marine 

environment. Anton (1990) made a study on the impact of a 3000 MW electricity-generating power 

station in Kapar, Selangor. Water was heated l-7ºC above ambient (29º C). Her studies indicated 

that the total number of cells and species diversity were high at stations which recorded higher 

seawater temperatures and could be advantageous to shellfish culture in the vicinity. However, 

studies on seagrass showed the deleterious effect of temperature elevation of just 3ºC; the sea-

grasses were killed and replaced by algal mats. 

1 1 . 8  Aquacuiture 

High priority is given by the Malaysian Government to the development of aquaculture in the 

country. It is estimated that by the year 2000 more than 200,000 t of seafood would be produced 

from farming (Tengku Ubaidillah, 1985). Aquatic organisms successfully cultured in the coastal 

areas of Peninsular Malaysia include the blood cockle, Anadara granosa, the mussel, Perna viridis, 
the oyster, Crassostrea belcherei and C. iredulei, the penaeid prawn, mainly Penueus monodon, 
and finfish, including Lutes culcurifer, Epinephelus sp. and Lutianus sp. 

Aquaculture that is badly planned or managed can cause coastal erosion and the pollution of riverine 

and coastal waters. However, properly planned and managed aquaculture systems should have only 

a minimum impact on the riverine and coastal waters and should not be a threat to the environment. 

Most of the brackishwater ponds in Malaysia are utilized for penaeid prawn culture and these ponds 

are normally sited in mangrove areas. Guidelines have been formulated by a National Working 

Group of Mangroves (NATMANCOM, 1986) on the use of mangroves for this purpose. 

So far, no complaints about adverse effects on the environment have been received for mollusc 

culture. However, Chua et al. (1989) reported that the effects of oyster and mussel culture on water 

quality are indirect: excessive sedimentation occurring in Sapain Bay and Himamaylan Island, 

Central Philippines, has been attributed to extensive mollusc farming (Young and Serna, 1982; 

Maragos et al., 1983). The high sedimentation resulted in increased water turbidity, although no 

marked reduction in primary productivity has been reported. 

Cage culture for the rearing of grouper (Epinephelus sp., seabass (Lutes culcurifer) and snapper 

(Lutianus sp.) was introduced in Peninsular Malaysia in the mid-Seventies. Pollution associated 

with cage farming is caused by waste (faeces and uneaten food) and nutrient discharges which reduce 

dissolved oxygen in the water and cause high Biological Oxygen Demand. However, adverse effects 

on water quality due to cage farming have generally not been reported, but complaints of polluted 

water affecting fish farmed in cages are frequently received. To overcome the problem of culturing 

fish in coastal waters which may be polluted, the Department of Fisheries is conducting research 

on the cage culture of fish in the open seas, which are normally less polluted. 

12.  MARINE FISHERIES 

In Peninsular Malaysia, landings of marine finfish and shrimp showed an increasing trend between 

1970 and 1980, but, then onwards, declined untii 1986. From 1986 onwards, there has been an 

increase in the recorded landings, partly due to the landings from the deep sea areas of the Malaysian 

Exclusive Economic Zone (EEZ) (Annual Fisheries Stat ist ics,  Malaysia 1970-1990).  
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____________________________________________________________

The fisheries resource within the inshore water appears to have reached its maximum level of
exploitation, but the declaration of the EEZ has enabled the Malaysian Government to actively
encourage the development of the offshore fishery (Lui, 1992).

The fisheries on the west coast of Peninsular Malaysia contribute around 70 per cent of the total
marine resources of Peninsular Malaysia (Annual Fisheries Statistics, Malaysia). These resources
are made up of two major groups — ihe demersal and the pelagic resources.

12. 1  Demersal resources 

The demersal fish resources include species from the following families — Mullidae, Nemipteridae,
Sciaenidae, Lutjanidae, Tachysuridae and Synodontidae (Mohammed Shaari eta!., 1974., Lui and
Ahmad Adnan, 1988). While landings of the dominant fish groups have remained quite consistent
over the years, the relative abundance of certain fish groups observed some dramatic changes. The
landings of cephalopods in Peninsular Malaysia have shown an increase from 3462 t in 1970 to
27,939 tin 1988. The landings of I.actarius lactarius, which was abundant in the early Sixties, has 
disappeared in the Seventies, and the landings of ray also declined over the years (Annual Fisheries
Statistics, Malaysia). The shrimp resource contributed substantially to the demersal landings on
the west coast of Peninsular Malaysia. The economically important species include Metapenaeus,
Parapeneopsis and Penaeus, which are widely distributed in the shallow waters by the west coast
(Lee, 1972).

12.2 Pelagic resources

The major groups of pelagic fish that contribute significantly to the commercial fisheries
are the scombrids, carangids, engraulids, the clupeids and neritic tunas. The pelagic fish resources
appear to exhibit a seasonal inshore-offshore migration pattern in relation to the Northeast Monsoon.
During the off-monsoon season, there seems to be an inshore movement of the pelagics, and during
the monsoon season, offshore migration and dispersion occur (Anon, 1989).

13. ALGAL BLOOMS AND FISHKILLS 

Fish kills from natural or culture fisheries are occasionally reported. Causes of mortality include
pollution, eutrophication or algal blooms. Cases of shellfish poisoning from algae blooms, such
as Pyrodinium, have been
reported only in Sabah, East Record of red tide occurrences in Malaysia
Malaysia.

Date Site Organism Impact

In Malaysia, the red tide blooms
that cause Paralytic Shellfish
Poisoning (PSP) have so far 
been reported only in the waters 
off Sabah. In Peninsular
Malaysia, red tide bloom
varieties that do not cause PSP
have frequently been reported.
Noctiluca scintillans has been
reported in Johor, causing fish
and shrimp mortality. The red
tide occurrences in Malaysia are
listed in the table alongside. The
dinoflagellate, Pyrodinium
bahamensa var. compressa has
been reported to cause human
fatalities as well as mortality of
aquatic life. Blooms caused by
Noctiluca scintillans and
Hornellia marina have been 
reported to cause only fish and
shellfish mortality.

Feb-May ‘76 K. Kinabalu. Sabah Pvrodinium 202 affected, dead,
aquatic life mortality

Aug. ‘78 T. Kumbar, Pinang Noctiluca Fish kills.

Nov. ‘78 P.BetongK.Sg.
Pinang, Pinang

Noctiluca Fish asphyxiation

Oct. ‘79 T. Kumbar, Pinang Noctiluca Fish asphyxiation

May ‘80 Brunei Bay, Sahah Pvrodinium 30 affected, 1 dead

Jan. ‘83 Gava Island, Sabah Pvrodinium 31 affected, 3 dead

Man., May-Jul.,
Sep-Nov. ‘83

Johor St. Hornellia Fish, shrimp, crab
mortality

Jan. - Mar. ‘84 Gava Island, Sabah Pvrodinium 9 affected, 7 dead

Jan. Feb. ‘85 Johor St. Hornellia Shrimp mortality

Sep. ‘85 Kimanis Bay. Sahah Pvrodinium Toxin in Crassostrea
belcherei

Dec. ‘87 . Jan ‘88 Sabah waters Pvrodinium 31 affected, 3 dead,
cats died.

Jun. ‘90 S8. Dindings, Perak unidentified Sores in fish, mussel
mortality

Source.’ Choo, 992.
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Fish kills in the coastal and Fish kills in coastal waters of west coast of Peninsular Malaysia 

estuarine waters of several rivers 
Date Location Outcome Reported cause in western Peninsular Malaysia 

have been on the increase over June ‘75 B. Feringghi, Pinang Fish mortality Severe organic 

pollution; piggerythe years. The table alongside 
shows the outbreak of fish kills w a s t e .  

and diseases. Highest mortality Oct. ‘77 Juru estuary, Pinang Mass cockle mortality Effluent pollution; 

heavy ram with was probably due to either 
factory effluents or high organic salinity drop. 

load in the water. Nov. ‘19 Tebrau Bay, Johor Mass mortality of fish P iggery  was tes .  

fingerlings 

In the state of Johor, a review Nov. ‘80 Prai estuary, Pinang Fish mortality Factory effluents. 

of 1987-1991 revealed 21 written Jan. ‘81 Pulau Aman, Pinang Cage-cultured fish Oil spill. 

reports made to the Department mortality 

of Fisheries. Of these 21 cases, 
Mar. ‘84 Batu Maung, Pinang Mass cockle mortality Piggery wastes and 

six (28.6 per cent) were soil erosion. 

associated with palm oil mill 
effluents, five (23.8 per cent) Apr. ‘85 Muar estuary, Johor Oyster mortality Factory effluent. 

with industrial wastes and five Sep. ‘85 Tebrau Bay, Johor Mussel mortality Low oxygen. 

others (23.8 per cent) with spills Jun. ‘89 Kuala Kurau, Perak Fish kills High sediment. 

and direct or indirect pollution 
Fish kills Factory effluents. 

caused by sand dredging and 
Apr. ‘90 Sg. Sepetang and 

estuary, Perak 
mining. 

Source : Department of Fisheries. 

14. ONGOING RESEARCH PROJECTS 

14.1 Department of Environment 

The DOE implements the following programmes to reduce environmental pollution (Environmental 
Quality Report, 1990): 

- Pollution control and prevention; 

- Integrated project planning; 

- Environmental inputs to resource and regional development planning; 

- General environmental programmes; and 

- Pro-active response to international environmental issues. 

14.2 Fisheries Research Institute (FRI) 

The research projects carried out by the FRI include : 

Water quality monitoring and fish kills; 

Heavy metals in water, sediments and fish/shrimp/mollusc tissues; 

Pesticide residue studies in tissues of fish/shrimp/molluscs; 

Antibiotic residue studies in fish/shrimp/molluscs; 

Toxicological studies, especially of oil-dispersants and pesticides; 

Impact of sediments on the coral reef ecosystem; 

Conservation studies in mangrove, coral reef and seagrass habitats; and 

Development of artificial reefs for fisheries conservation, rehabilitation and management. 

The FRI also participates in the International Atomic Agency (IAA) Project on Marine Sediment 
Contaminant Survey implemented in 1990, and also in the project on Marine Sediment Pollution. 



Other participants in these two projects include Universiti Pertanian Malaysia, Universiti Kebangsaan 
Malaysia, the Nuclear Energy Unit and the DOE. 

14.3 Universities 

Some on-going projects carried out in the Universiti Sains Malaysia include studies on the impact 
sediments have on coral reef ecosystems, toxicity studies of effluents discharged from crude oil 
terminals, the effect of tributyltin on the aquatic environment, and heavy metals and organic wastes 
treatment studies. 

In the Universiti Pertanian Malaysia, research projects on marine pollution include studies on 
hydrocarbon pollution, the impact of sediments on the coral reef ecosystem, a study of the impact 
of industrial plants on the marine environment, as well as work on the Environmental Sensitivity 
Index (ESI) mapping. 

Other current Universiti Malaya research projects include multidisciplinary studies on coastal and 
marine ecosystems and pollution studies related to toxicity testing for pesticides, organic chemicals 
and heavy metals in fish and other aquatic life. 

15. CONCLUSIONS 

Coastal marine environment pollution does pose a major threat to the well-being of the fisheries 
industry in Malaysia. However, the Government of Malaysia is well aware of the problems, and 
specific action plans are being mobilized to alleviate and control environmental degradation. Malaysia 
has been actively involved in the recently concluded UNCED Earth Summit held in Rio, in Brazil, 
July 1992 and is also a cosignee of the Declaration on Biodiversity. Malaysia is firmly committed 
to the 1982 Law of the Seas Convention. These policies are being translated into action: Thirtytwo 
islands have been gazetted as protected marine parks, and environmental impact assessments have 
been made mandatory for major development projects. 
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APPENDIX VII 

Institutions engaged in environmental research, monitoring and enforcement 

G O V E R N M E N T  

Department of Environment, Malaysia 

The Department of Environment (DOE) is structured in three functional divisions, namely Planning and Development, 

Operation and Administration. The Operation Division has two main sections, Enforcement and Monitoring. The DOE 

does not carry out research directly, but commissions the universities and other research agencies IO undertake particular 

research projects. 

The DOE is staffed by officers from various disciplines. In 1990, there were, at the professional level, 46.5 per cent engineers 

and 51.7 per cent scientists. Oneofficer was an economist. At the intermediate level, 64.8 per cent had received engineering 

training and 35.2 per cent held science qualifications. 

Fisheries Research Institute, Malaysia 

The Fisheries Research Institute (FRI), Department of Fisheries, was founded in 1957. It has a research section, the Aquatic 

Ecology Section, which carries out studies on water quality monitoring in areas which are important to coastal fisheries 

and aquaculture. Pollution research on bacteriology, heavy metals, pesticides, antibiotics and toxicology are also given 

priority. Conservation studies involving seagrass communities, mangrove and marine, park coral reef ecosystems, as well 

as artificial reef research, are also carried out. 

UNIVERSITIES 

Universiti Sains Malaysia (School of Biological Sciences, School of Physics and School of Chemical Sciences), Universiti 

Pertanian Malaysia, (Faculty of Fisheries and Marine Sciences, and Faculty of Science and Environmental Studies), Universiti 

Malaya (institute of Advanced Studies, Department of Zoology and Department of Chemistry), Universiti Kebangsaan 

Malaysia and Universiti Teknologi Malaysia are all involved with pollution research. Subjects ranging from oil and grease, 

hydrocarbon, metal, pesticide and organic waste pollution are investigated. The universities also study the seagrass, mangrove 

and coral reef ecosystems. 

N O N G O V E R N M E N T A L  AGENClES 

Nongovernmental agencies involved with environmental and pollution research include : 

Environmental Management & Research Associat ion of Malaysia 

36B, 2nd Floor, Jalan 20/16A, Paramount Garden, 46300 P. Jaya. 

Malayan Nature Society 

P. O. Box 10750, 50724 Kuala Lumpur. 

Environmental Protection Society, Malaysia 

17, Jalan. SS2/53, 47300 Petaling Jaya. 

Malaysian Fisheries Society 

C/o Faculty of Fisheries & Marine Sciences, Universiti Pertanian Malaysia, 43400 Serdang 

Malaysian Society of Marine Sciences 

C/o School of Biological Sciences, Universiti Sains Malaysia, 11800 Penang. 

WHO Western Pacific Regional Centre for the Promotion of Environmental Planning and Applied Studies 

P. 0. Box 12550, 50782 Kuala Lumpur. 

World Wide Fund For Nature, Malaysia 

P. 0. Box 10709, 50724 Kuala Lumpur. 

Sahabat Alam Malaysia 

37, Lorong Birch Penang. 

Consumer Association of Penang 

87, Jalan Cantonment 10250 Penang 



APPENDIX VIII

Legislation against threats to the marine environment

Malaysia is relatively well served with legislation that regulates potential environmental threats. The departments involved
in this, as well as the enforcement agencies, are listed in the table below and on the facing page.

Existing regulations are, for the most part, adequate in maintaining reasonable environmental quality in the country. Malaysia,
however, is currently in the processof reviewing national environmental laws to block loopholes in some regulations, upgrade
others and draft new directives in some cases.

The DOE is responsible for matters pertaining to the environment. In the case of a fish kill, toxic waste dumping or oil 
spill, for instance, the DOE would be contacted. Contingency teams involving other agencies, such as the Marine Department,
the Department of Transport, the Navy, the Department of Fisheries and the petroleum companies would also be mobilized
to fight the disaster.

Environmental laws relating to the marine environment

Activity-
Relevant Act or

.
provision

Department
involved

Enforcement
agency

Transportation Merchant 1952 Ministry of Transport Ministry of TransportShipping Ordinance 
(a) Shipping Merchant Shipping Ordinance 1960 (Sabah) Marine Dept. Marine Dept.

Merchant Shipping Ordinance 1960 (Sarawak) Peninsular Malaysia Peninsular Malaysia

Marine Dept. Sabah Marine Dept. Sabah

hi Transportation of petroleum by ships

Marine Dept. Sarawak Marine Dept. Sarawak

Petroleum (Safety Measures) Act 1984
Petroleum (Safety Measures)

Prime Minister’s Dept. Prime Minister’s Dept.

(c) Transportation of petroleum

Petroleum by Water) Regulations 1985

Petroleum (Safety Measures) Act 1984 Factory & Machinery Factory & Machinery
by pipelines Petroleum (Safety Measures) (Transportation

of Petroleum by Pipelines) Regulations 985
Dept. Dept.

(d) Pollution from ships Merchant 1952 (Part VA)
Environmental Quality Act 1974

(Section 26, 27 & 29)

Ministry of Transport Marine Dept.

(e) Pollution from dumping

Exclusive Economic Zone Act 1984

Merchant 1952 Marine Dept. Marine Dept.

(f) Reception facilities

Exclusive Economic Zone Act 1984

Merchant 1952 Ministry of Transport Marine Dept.

Dredging

Merchant Shipping Act 1991 Marine Dept.

Environmental Quality (Prescribed Activities)
(Environmental Impact Assessment) Order 1987

Dept. of Environment Dept. of Environment

Sand-mining (Prescribed Activities)
(Environmental Impact 1987

Dept. of Environment Dept. of Environment

Draining of wetland (Prescribed Activities)
(Environmental Impact Assessment) Order 1987

Dept. of Environment Dept. of Environment

Coastal reclamation Environmental Quality (Prescribed Activities)
Environmental Impact Assessment) Order 1987

Dept. of Environment Dept. of Environment

Fisheries Development Environmental Quality (Prescribed Activities) Dept. of Environment Dept. of Environment
(a) Construction of fishing harbour

(b) Harbour expansion

(Environmental Impact Assessment) Order 1987

Environmental Quality Dept. of Environment Dept. of Environment

(c) Land-based aquaculture projects

(Environmental Impact Assessment) Order 1987

Environmental Quality (Prescribed Activities) Dept. of Environment Dept. of Environment
accompanied by clearing of mangrove (Environmental Impact Assessment) Order 1987
forests

Transportation of 

Shipping Ordinance 

Shipping Ordinance 

Shipping Ordinance 

Environmental Quality 
Assessment) Order 

Environmental Quality 

(Prevcribed Activities) 
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Activity
-

Relevant Act or
.

provision
Department

involved
Enforcement

agency

Fishing and fish conservation Fisheries Act 1985 Dept, of Fisheries Dept. of Fisheries
(a) Fishing Marine Depi.

Navy Marine Police

(b) Licensing of fishing vessels and fishing Fisheries Act 1985 (Section 8 and 11) Dept. of Fisheries Dept. of Fisheries
appliances and imposition of conditions on Fisheries (Maritime) Regulation 1967
licences

(c) Prohibition of certain fishing methods Fisheries (Prohibition of Meihod ol Fishing)
Regulations 1983

Dept. of Fisheries Dept. of Fisheries

(d) Prohibition of fishing in certain areas Fisheries (Prohibition Areas) (Amendment)
Regulations 983

Dept. of Fisheries Dept. of Fisheries

(e) Establishment of turtle sanctuary Rantau Abang Prohibited Fishing Areas
Order 1991

Dept. of Fisheries Dept. oF Fisheries

(f) Establishment of marine park, its Fisheries Act 1985 (Section 41, 42. 43, 44 and 45) Dept. of Fisheries Dept. of Fisheries
control and protection Marine Dept.

Navy Marine Police

(g) Setting up fisheries marine culture systems Fisheries (Marine Culture System) Dept. of Fisheries Dept. of Fisheries
Regulations 990 Marine Dept.

Navy Marine Police

Forestry Environmental Quality (Prescribed Activities) Dept. of Environnient Dept, ol Environment
(a) logging or conversion of forest land to (Environmental Impact Assessment) Order 1987

other land use in areas adjacent to state
and national parks and national marine parks

(b) Conversion of mangrove swamps for
industrial, housing or agriculture use

Environmental Quality (Prescribed Activitiesl
(Environmental Impact Assessment) Order 987

Dept. of Envirotiment Dept. of Environment

Development of ports Environmental Quality (Prescribed Activities) Dept. of Environment Dept. of Environment
(a) Construction of ports (Environmental Impact Assessment) Order 1987

(b) Port expansion Environmental Quality (Prescribed Activities)
(Environmental Impact Assessment) Order 1987

Dept. of Environment Dept. of Environment

Exploration and exploitation
(a) Oil and gas fields development

Continental Shelf Act 1966
Petroleum Mining Act 1972

Dept. of Environment Dept. of Environment

Petroleum Development Act 1974
Exclusive Economic Zone Act 1984
Environmental Quality (Prescribed Activities)

(Environmental Impact Assessment) Order 1987

)b( Construction of offshore and Environmental Quality (Prescribed Activities) Dept. of Environment Dept. of Environment
onshore pipelines (Environmental Assessment) Order 1987

(c) Construction of offshore structures Continental Shelf Act 1966
Petroleum Mining Act 1972

Euclusive Economic Zone Act 1984

Petroleum Authority Petroleum Authority

(d) Registration of offshore industry
mobile units and offshore industry

Merchant Shipping Ordinance 1952 Ministry of Transport Ministry of Transport

Resort and recreation development Environmental Quality (Presctibed Activities) Dept. 0f Environment Dept. of Environment
(a) Construction of coastal resort (Environmental Impact Assessment) Order 1987

facilities or hotels

(b) Development of tourist or recreational Environmental Quality (Prescribed Activities) Dept. of Environment Dept. of Environment
facilities on islands in surrounding waters (Environmental Impact Assessment) Order 1987
which are gazetted as national marine parks

Sewage and industrial effluents discharge Environmental Quality Act 974 Dept. of Environment Dept. of Environment
Environmental Quality (Sewage and Industrial

Effluents) Regulations 1979
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