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Abstract: Problem statement: The accumulation of metal contaminants in sedimeaispose serious
environmental problems to the surrounding areaacd metal contamination in sediment could affect
the water quality and the bio-assimilation and b@anulation of metals in aquatic organisms,
resulting in potential long-term implications onrhan health and ecosystefpproach: About 154
bottom sediment samples were collected using Skidimtyre in a transect pattern from South China
Sea East Coast coastal water (Terengganu, Pahdngphor coastal area). The study focused on the
levels of Pb and Cu in order to assess the exfemm\dgronment pollution and to discuss the origfn o
these contaminants in the sedimddsults: Results showed that the average concentratior @ind

Cu was 33.70 pg§dry weights and 22.40 pg'gdry weights, respectively. Pb and Cu have reljtive
lower Enrichment Factors (EF) value and geo-accation (Le) indices in study area and these
analysis validated that elevated heavy metals carat#on in most sample are not due to artificial
contamination.Conclusion: Overall, geochemistry of the samples showed tfecebf both natural
and anthropogenic inputs to the catchment, howevatyral processes were more dominant than
anthropogenic inputs in concentrating metals. Resalbtained would help to develop strategies for
pollution control and sediment remediation of cabstaters in the South China Sea.
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INTRODUCTION transported to the marine environment by riversugh
estuaries. In most circumstances, the major caritab
Pollution of the natural environment by heavy of anthropogenic metals in a marine coastal are# is
metals is a worldwide problem because these matals terrestrial origin, i.e., from mining, industriahé urban
indestructible and most of them have toxic effems development and other human practices near riveds a
living organisms, when they exceed a certainestuarie€®. Grain size of sediment is one of the major
concentratiol®. Heavy metals are of high ecological controlling factors for the distribution of traceetals in
significance since they are not removed from wagea ~ coOastal ared. .
result of self purification, but accumulate in nesgrs As a combined result of these factors, metal
and enter the food chdth The elevation of metal concentrations in the sediment change in space and
levels in a reservoir is shown mainly by an incess time. In fact, during the last few decades, indaktand
their concentrations in the bottom sedinfnfTheir urban activities have contributed to the increase o
occurrence in the environment results primarilynfro metals contamination into marine environment and
anthropogenic activities. The natural process, sagh have directly influenced the coastal ecosystems Th
weathering of rocks and volcanic activities plays aaim of this study is to describe the distributidrheavy
noticeable role in enriching the water of reserveiith ~ Metals, to provide preliminary data on the
heavy metaf&”. environmental conditions and to evaluate the rfsb
Trace metal contamination in a marine coastametal contamination, the impact of the industrintl a
environment is related to sources of pollution e t the agriculture areas, in this area compared wiitiero
adjacent estuaries and rivers. Metals are mainlynarine environmefit!.
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MATERIALSAND METHODS So, even if removal of fine material had occurriis
would affect only the outer part of the sedimemhgke
Study area: The coastal waters in South China Sea ar@and not the sub-sample used for the analysis. After
dissected by many meandering and slow flowing siver collection the samples were placed in plastic doata
and streams. The largest river if the Pahang sdech  and kept in 4°C until analy$t8.
slightly over 434 km length and has a catchmerga ar _ )
of about 29,137 kf The main economic yield of this Analytical method: The sediment sample were

coastal water includes fishery resources with arfligested and the analyses for total Pb and Cuvaiig

utilizable mangrove forest resources and swamp pedf€®  published ~ methodologies ~ with  some

areas along the back-shore of the coast. This svater modifications**°.  An inductively coupled plasma

- : : trometer (ICP-MS) was used, for the quick
shared to three developing countries namely Thajlan mass Spec N .
Indonesia and Malaysia were important as arfy‘.nd precise determination of Co, Cu, Pb and Zrhn t

international shipping route especially for thethern digested sediment. The digestion method involved

countries such as Thailand, Vietnam, China, Taiwanhe"’ltIng of 50 mg of a finely powdered sample in a

Japan and Korea which particular on logistic buUenos Sealed Teflon vessel in a mixture with a mixed acid
P P 9 puep solution (1.5 mL) of concentrated HF, H@nd HCI.

The Teflon vessel was kept at 150°C for 5 h. After

Sampling: The samples were collected from 20 transect%OOIing a mixed solution of boric acid anBEA

(154 sampling stations) in South China Sea EasSlCoa(3 mL) was added and the vessel was again heated at
coastal water (Fig. 1) with a Smith Mcintyre to @bt  15gec for 5 h. After cooling at room temperatutiee t
surface sediment. This oceanographic fieldwork was.ontent of the vessel was transferred into a 10 mL
accomplished with the research vessel from Unitiersi yolypropylene test tube and was dilute to 10 mLhwit
Malaysia Terengganu, UNIPERTAMA VIl and dejonized water. A clear solution with no residue
Malaysian Fishery Department (KL CERMIN). During should be obtained at the last stage. The precision
sampling, precautions will be taken to minimize anyassessed by the replicate analyses was less than 3%
disturbance in the grain-size distribution of thigimal The accuracy was also examined by analyzing duplica
sediment. The sample will be taken only when tlebgr a Canadian Certified Reference Materials Project
was firmly closed on the arrival to the boat, sot@s standard and the result coincided with the cedifie
avoid any leaks of fine material withdrawn by water  values within a different of +3%.

addition, to avoid metal contamination from grab’s

wall, the outer part of the sediment sample was RESULTS

removed and only the inner part was further proadss . . .
y P P Figure 2a shows the concentration of Pb and Cu in

surface sediment of South China Sea East Coadatoas
water (Terengganu, Pahang and Johor coastal area).
Two general zone of Pb was identified in the stacha
with the northern coastal water (Terengganu watses)
characterized by higher Pb concentration followsd b
Pahang coastal waters and Johor coastal water®kor
the maximum concentration was observed at southern
part of Terengganu coastal waters, T54 (98.6 Tigiy
weights) and the minimum concentration was at eorth
part of Johor waters, J4 (0.14 ug dry weights). The
average concentration of Pb at Terengganu, Pahahg a
Johor coastal waters was 53.87 pgdyy weights,
24.49 pg @' dry weights and 13.77 ug'gdry weights,
respectively. As overall, the average concentratibRb
was 33.70+25.25 pg dry weights, higher compared to
average shales, 20 pg gry weight§®.
Similarly with Pb, Cu average concentration also
higher at the northern part, Terengganu watersviat
R} by southern part, Johor coastal water and Pahang
coastal waters (Fig. 2b). The average concentratfon
Fig. 1: Study area at South China Sea East Coa§iu was 24.21 Hg 4 dry weights, 19.17 pg 4 dry
coastal water weights and 22.91 ug gdry weights for Terengganu,
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The reference metal must therefore be an important

Fig. 2: Pb and Cupg g™ dry weights) distribution at constituent of one or more of the major fine-grdine
Terengganu, Pahang and Johor Coastal waters trace metal carriers reflect their granular vatigbin

the sediment. The most often used reference metal i
Pahang and Johor coastal waters, respectively. Th&l, which represents a chemical tracer of Al-siles
highest and lowest concentration of Cu was obseirved particularly the clay minerdf€?Y. For a better
Johor coastal waters, J43 91.87 jihdyy weights and  estimation of anthropogenic input, an enrichmeatda
J8, 0.85 pg g dry weights. The overall average was calculated for each metal by dividing its natio
concentration of Cu, 22.40+14.36 g dry weights was the normalizing element by the same ration founthén

lower than the average shales, 45 {foigy weight§°©. chosen baseline. EF values are applied to evathate
dominant source of the sediments and as indicébors
DISCUSSION pollution?*?! and describe as EF = (E/AY(E/Al) st

where (E/Al).d(E/Al).ustare the relative concentrations

Anthropogenic activities had caused importantof the respective element E and Al in the sedinagrt
transformation in coastal environments during thet | in the crustal material, respectivéfy?®. EF close to 1
150 years. Heavy metals were among the mogpoint to a crustal origin, while those with a factoore
widespread of the various pollutants originatingnir ~ than 10 are considered to have a non-crustal solirce
anthropogenic activities, particularly from minimgnd ~ this study, the elements studied were proven to be
smelting waste sit€$*8. The approach most often used deficiency to minimal enrichment, with EF valuesrave
to determine the sources of the pollutant is thiotig ~ ranged from 0.05-3.82 for Pb and 0.06-2.75 for Cu
normalization of geochemical data to referene¢ain  (Table 1 and Fig. 3).
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Table 1: EF value for Pb and Cu at Terengganu, iphad Johor  Table 2: §, value for Pb and Cu at Terengganu, Pahang and Joho
coastal area coastal area

EF values lgeo

Metals Terengganu Pahang Johor Average Source

Pb 186 175 079 147 Deficiency to Metals Terengganu Pahang Johor Average Source

minimal Pb 0.99 0.90 0.60 0.85 Uncontaminated
contamination Cu 0.71 0.68 0.63 0.68 to moderately
Cu 0.71 0.63 0.67 0.67 Natural contaminated

In this study, Pb and Cu have calculatgdJalues
were less than 1.0 and therefore can classified as
practically uncontaminated to moderately contaneidat
32 (Table 2). Based on the EF ang,lvalues, it can be
suggested that the sources of heavy metal is solely
natural, coming from the earth’s surface that siegpl

Ph 40

South China Sea

Thaitand

e 24 particulate component to the atmosphere via the low
s 20 temperature mechanical mobilization of surface gépo
Strait - by wind erosion and thus incorporated into the tdas
etanger P . sediment.
N. Sembian 03 CONCLUSION
sumatera 0.4 Generally metals concentration in the sediment was

Indonesia

much influenced by natural processes. The EF gid |
values indicates all metal studied occurrence ith bo
: lithogenous and non-lithogenous fractions. The
South China Sea Cu 24 7 H i H
_ relatively high concentration of studied metalsaine
y A sampling point in the study are clearly indicatest the

Thailand

20 main sources of pollution were probably come from
= urban sewage, industrial effluents and shipping
16 transportation.
Terenggani -
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