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ABSTRACT 

Perlis River is the main river in the State of Perlis and accommodates various human 
activities such as shipyard, aquaculture, agriculture, boat and ferry activities. 
However, heavy metals level in Perlis River is not well documented and scientific 
evidence is very limited. This research was proposed to assess heavy metals 
distribution level in sediment based on seasonal variation. Sediment samples were 
collected every month from May 2011 to April 2012 and were analysed for heavy 
metals concentrations of As, Cd, Cr, Cu, Pb and Zn using Inductively Coupled Plasma 
Mass Spectrometry (ICP-MS). The recovery of each heavy metal was in good 
agreement between 100-116%. As a whole, the highest heavy metal concentration 
observed was Cr which has a range between 65.07-158.23 mg/kg followed by Pb, 
20.30-138.04 mg/kg; Zn, 23.27-127.00 mg/kg; As, 10.62-77.50 mg/kg; Cu, 7.32-68.40 
mg/kg; and lastly Cd 0.02-0.21 mg/kg. Most heavy metals showed elevated content at 
the upper stream (ST 6-ST 10) where human activities can be found such as shipyard, 
dumpsite area, residential house, agriculture and aquaculture activities. Despite having 
lower average concentration compare to Cr, Pb and Zn, As has the most enrich 
(EF=24.91) and highly polluted (Igeo=3.42) level in sediment. High level of As might 
be due to the agricultural activities and from natural sources. Seasonal variation shows 
interesting result which shows As and Cr reach maximum value during northeast 
monsoon (NEM) and vice versa for other metals. The correlation of Pearson showed 
that the concentrations of heavy metals and grain size in the sediment correlate 
moderate to strongly (r>0.60) during NEM compare to the other monsoon seasons. 
Furthermore, all metals except As correlate strongly (r>0.80) with organic matter 
during NEM. These relationships suggest NEM has a great impact on relationship of 
heavy metals in both mean size and organic matter. Principal Component Analysis 
(PCA) shows that total variance in southwest monsoon (SWM) for both PC 1 and PC 
2 reach 70.10% where PC 1 accounted for 52.50% of variance and the highest loading 
was Cr. 
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