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ABSTRAK

Kajian penentuan logam berat (Al, Pb, Co, Cu, Cd, Mn, Ni, Zn dan Cr) di dalam
sedimen permukaan dan penentuan logam berat (Pb. Co. Cu. Cd. Mn. Ni. Zn dan Cr) di
dalam tisu gastropoda telah dijalankan di sistem muara Sungai Chukai-Kemaman. Di
samping itu, penentuan peratusan kandungan karbon organik dan min saiz bagi sedimen
permukaan juga dijalankan. Purata kepekatan logam berat di dalam tisu gastropoda
(Nerita lineata) semasa penyampelan pertama bagi Pb (0.30pg/g—1.65pg/g). Co
(0.35pg/g—0.96pg/g), Cu (5.29ug/g-12.94pg/g), Cd (0.34pg/g—0.66pg/g). Mn
(27.43pg/g-98.01pg/g), Ni (0.38ug/g—0.93pg/g) dan Zn (36.58ug/g-78.68ug/g).
sementara semasa penyampelan kedua, purata kepekatan bagi Pb (0.87ug/g—1.82ug/g).
Co (0.56pg/g-1.39ug/g), Cu (26.15ug/g-72.80ug/g), Cd (0.96ug/g-2.78ug/g), Mn
(72.34pg/g—-254.03pg/g) Ni (N/D) and Zn (330.87ug/g-545.03ng/g). Purata kepekatan
logam berat di dalam sedimen permukaan semasa penyampelan pertama bagi Al (3.26%—
4.68%), Pb (20.52pg/g-28.66pg/g), Co (0.52pg/g-1.21pg/g), Cu (6.13pug/g-7.89ug/g).
Cd (0.06 pg/g—0.10), Mn (159.01png/g-303.27ug/g), Ni (55.42ng/g-208.83ug/g) and Zn
(9.16pg/g—189.15ug/g), sementara semasa penyampelan kedua, purata kepekatan bagi Al
(3.14%-3.96%), Pb (18.23pug/g—26.26pg/g), Co (0.54ng/g—0.87ug/g), Cu (7.20ug/g—-
7.93ug/g), Cd (0.02 pg/g—0.09 pg/g), Mn (116.35pg/g—150.32pg/g), Ni (139.08ug/g—
257.37g/g) dan Zn (196.09ug/g-268.28pug/g). Hubungan peratusan karbon organik
dengan min saiz sedimen permukaan menunjukkan perhubungan korelasi yang positif.
Didapati hanya Al menunjukkan hubungan yang positif dengan peratusan karbon organik

semasa penyampelan pertama, manakala Co, Cu, Cd dan Ni menunjukkan hubungan
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yang positif dengan peratusan karbon organik semasa penyampelan kedua. Bagi
hubungan kepekatan logam dengan min saiz sedimen permukaan, Al, Pb, Ni dan Cr
menunjukkan hubungan yang positif bagi penyampelan pertama. manakala Al, Pb, Co.
Cd. Ni dan Cr menunjukkan hubungan yang positif semasa penyampelan kedua. Analisis
logam berat dalam sedimen permukaan dan tisu gastropoda menunjukkan perbezaan vang
bererti (p < 0.05) bagi Cd. Mn. Ni. Zn dan Cr semasa penyampelan pertama dan
perbezaan yang bererti (p < 0.05) bagi Pb, Cu, Cd, Ni, Zn dan Cr semasa penyampelan
kedua. Ujian penormalan menunjukkan Pb, Cu, Ni, Zn dan Cr datang daripada sumber
antropogenik manakala faktor pengkayaan menunjukkan Pb dan Zn datang daripada
sumber antropogenik. Kemasukan ini dipercayai disumbangkan oleh aktiviti industri
berasaskan besi, limbungan kapal, aktiviti jabatan marin, aktiviti di jeti nelayan, bahan

buangan dari perbandaran serta kawasan penempatan, aliran dari daratan dan atmosfera.
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ABSTRACT

Study on the determination of heavy metals in gastropod tissue (Pb, Co, Cu, Cd, Mn, Ni,
Zn and Cr) and in surface sediment (Al, Pb, Co, Cu, Cd, Mn, Ni, Zn and Cr) were carried
out in the estuarine system of Chukai-Kemaman River. Organic carbon and mean size
particle of surface sediment were also determined. The average concentration of heavy
metals in gastropod tissue (Nerita lineata) during the first sampling for
Pb (0.30png/g—1.65ug/g), Co (0.35ug/g-0.96pug/g), Cu (5.29ug/g-12.94pg/g), Cd
(0.34pg/g-0.66pg/g), Mn (27.43nug/g-98.01pg/g), Ni (0.38ug/g-0.93pug/g) and
Zn (36.58pug/g-78.68ug/g), while during the second sampling, the average concentration
for Pb (0.87pug/g-1.82pug/g), Co (0.56pg/g-1.39ug/g), Cu (26.15ug/g—72.80ug/g),
Cd (0.96pug/g—2.78pg/g), Mn (72.34pg/g-254.03pg/g) Ni (N/D) and Zn (330.87pug/g—
545.03ug/g). The average concentration of heavy metals in surface sediment during the
first sampling for Al (3.26%4.68%), Pb (20.52ug/g-28.66ug/g), Co (0.52pug/g—
1.21pg/g), Cu (6.13pg/g—7.89ug/g), Cd (0.06 pg/g—0.10), Mn (159.01ug/g-303.27ug/g),
Ni (55.42pg/g-208.83ug/g) and Zn (9.16pug/g—189.15ug/g), while during the second
sampling, the average concentration for Al (3.14%-3.96%), Pb (18.23png/g-26.26pug/g),
Co (0.54pg/g-0.87ug/g), Cu (7.20pg/g—7.93ug/g), Cd (0.02 ng/g-0.09 pg/g),
Mn (116.35pg/g-150.32pg/g), Ni (139.08ug/g—257.37g/g) and Zn (196.09ug/g—
268.28pg/g). Relationship between organic carbon and mean size particle of surface
sediment showed a positive correlation. It was found that only Al showed a positive
relationship with organic carbon during the first sampling, while Co, Cu, Cd and Ni

showed a positive relationship with organic carbon during the second sampling. With
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regards to sediment mean size, Al, Pb, Ni and Cr show positive relationship during the
first sampling. while Al. Pb. Co. Cd. Ni and Cr show positive relationship during the
second sampling. Heavy metals in surface sediment and gastropod tissue showed that
there were significantly different (p < 0.05) for Cd, Mn. Ni. Zn and Cr during the first
sampling and significantly difterent (p < 0.05) for Pb, Cu. Cd. Ni. Zn and Cr during the
second sampling. Normalization indicated that Pb, Cu, Ni, Zn and Cr were derived from
anthropogenic sources while enrichment factor indicated that Pb and Zn were derived
from anthropogenic sources. These might be attributed by metal-based industry.
dockyard, marine department activities, fishery port activities, municipal sewage,

residential area, flow from terrestrial and atmosphere.
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