


. . Perpustakaan 
110 0 0 4 2 3 3 

�leJ Unrversiti Sair1i Dan Teknologi Malaysia (KU STEM)

lilf ililllll 
1100042335 
The vertical geochemistry profile of heavy metal and determine

of sediment accretion in Johore waters South China Sea/ Nur

Fahada MD Yusof. 

PERPUSTAKAAN 

KOLEJ UNIVERSITilSAINS & TEKNOLOGI MALAYSIA 

21030 KUALA TERENGGANU 

., 

1000423( 5 .1 

...--------

HAK Mlll1( 

Pf.RPUSTAWN KUSTiM 

. 

Lihat sebelah 



Perpustakaan 
Kolej Universiti Sains Dan Teknologi Malaysia IKUSTEM) 

THE VERTICAL GEOCHEMISTRY PROFILE OF HEAVY MET AL AND 
DETERMINATION OF SEDIMENT ACCRETION IN JO HORE WATERS, 

SOUTH CHINA SEA 

By 

NUR FAHADA BINTI MD YUSOF 

Research report submitted in partial fulfillment of the requirements for the 
degree of Bachelor of Science (Marine Sciences) 

Department of Marine Sciences 
Faculty of Science and Technology 

KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 
2006 

1100042335 



This project report should be cited as: 

Nur Fahada, M. Y. 2006. The Vertical Geochemistry Profile of Heavy Metal and 
Determination of Sediment Accretion in Johore Waters, South China 
Sea. Undergraduate thesis, Bachelor of Science (Marine Science), 
Faculty of Science and Technology, Kolej Universiti Sains dan 
Teknologi Malaysia, Terengganu. 

No part of this project may be reproduced by any mechanical, photographic, or 
electronic process, or in the form of photographic recording, nor may it be stored in a 
retrieval system, transmitted, or otherwise copied for public or private use, without 

written permission from the author and the supervisor of the project 



ACKNOWLEDGEMENT 

There are many people who contributed to the creation of this thesis. First of all, I 

would like to thank my supervisor, Assoc. Prof. Dr Kamaruzzaman Yunus, for his 

continual guidance, support and enthusiasm over the past two semesters. Thanks also 

go to Dr Antonina Abdullah for her helpful advice and her concern to my work. 

I would like to extend my gratitude to Ong Meng Chuan for his guidance in 

using ICP-MS. I am also appreciative of Willison for his ideas and constructive 

comments. In addition, I would like to thank post-graduate student, En. Hizam for his 

time and his valuable input in Pb210 
analysis and to En. Jamil Tajam, I am appreciate

for his guidance in using Alphaspectrometer for detection the sediment dating. Thanks 

for your kindness. 

Beside that, thanks to science officer who gave a permission to use a 

laboratory apparatus and chemicals to running an experiment. Thanks also go to my 

all project mate (Nor Suhaili, Mohd Zuhairen, Sumitha and Malini) for putting in time 

at the lab and for their support and understanding. 

Last but not least, I am grateful to my beloved parents and siblings for their 

support enable me to fulfill my studies in KUSTEM. Thanks for always believing on 

me. Thanks to God by giving me patience and brave to fulfill this research. 

ii 



ABSTRACT 

The study was carried out from the South China Sea off Johore water. Two sediment 

cores were collected at station JB ADI (2
° 

24.965'N; 103
° 

54.314'E) and JB 9 (2
° 

23.898'N 104
° 

21.545'E). The sediment samples were analyzed for sedimentation 

rate, organic carbon content, and heavy metal concentration. The organic carbon 

content in JB ADI sediment varied between 1.11 % to 2.63%, while JB 9 range from 

0.24% to 1.08%. The mean concentrations of heavy metals for 63µm fraction of JB 

ADI sediments were 24.67 µgig dry weights for Pb, 144.48 µgig dry weights for Cr, 

0.53 µgig dry weights for Cd, 125.2 µgig dry weights for Zn, 3.16% for Al and 15.3 

µgig dry weights for Mn. In JB 9, the average concentration for Pb was 24.24 µgig 

dry weights, 141.92 µg/g dry weights for Cr, 0.46 µgig dry weights for Cd, 75.18 µgig 

dry weights for Zn, 2.28% for Al and 29.09 µgig dry weights for Mn. Vertical profile 

of Al, Pb, Cr, Cd, Zn and Mn show much variation with depth. For core JB AD I, the 

highest element concentrations are usually found in the middle and the deepest part of 

the sediment core while the lowest concentrations are found at the upper of the 

sediment layer. For core JB 9, the lowest concentrations are usually found at the 

deepest part of the sediment. A 26 cm sediment core was studied by measuring the 

stable element lead (Pb). Applying the 210Pb method, sedimentation rate of 0.43 cm/yr

was obtained. Enrichment factor (EF) was calculated to evaluate the dominant source 

of the sediments and as indicators of pollution effects. All studied elements are 

considered as natural sources with EF value less than I 0. 
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ABSTRAK 

Kajian ini telah dijalankan di Perairan Johar, Laut China Selatan. Dua sedimen teras 

telah diambil di stesen JB ADI (2
° 

24.965'N; 103
° 

54.314'E) dan JB 9 (2
° 

23.898'N 

104
° 

21.545'E). Sampel dianalisis bagi mengetahui kadar sedimentasi, kepekatan 

logam berat dan kandungan karbon organik. Kandungan karbon organik bagi sedimen 

JB ADI berjulat di antara 1.11 % hingga 2.63% dan 0.24% hingga 1.08% bagi 

sedimen JB 9. Kepekatan logam berat pada saiz 63µm mencatat 24.67 µgig berat 

kering untuk Pb, 144.48 µgig berat kering untuk Cr, 0.53 µgig berat kering untuk Cd, 

125.2 µgig berat kering untuk Zn, 3.16% untuk Al dan 15.3 µgig berat kering untuk 

Mn bagi sedimen di Stesen JB ADI. Bagi stesen JB 9, kepekatan Pb ialah 24.24 µgig 

berat kering, 141.92 µgig berat kering untuk Cr, 0.46 µgig berat kering untuk Cd, 

75.18 µgig berat kering untuk Zn, 2.28% untuk Al dan 29.09 µgig berat kering untuk 

Mn. Bagi sedimen teras JB AD I, kepekatan logam yang paling tinggi biasanya 

ditemui di bahagian tengah dan dalam sedimen teras, sementara kepekatan yang 

paling rendah didapati di lapisan atas sedimen. Bagi sedimen teras JB 9, kepekatan 

yang paling rendah didapati di bahagian bawah sedimen. 26 sm sedimen teras telah 

dikaji dengan mengukur kestabilan Plumbum (Pb). Dengan menggunakan kaedah 

210Pb, didapati kadar sedimentasi adalah sebanyak 0.43 cm/thn. Faktor pengkayaan 
-·

dikira bagi menilai sumber dominan sedimen dan menjadi petunjuk kepada kesan 

pencemaran. Semua elemen logam yang dikaji menunjukkan ia dari sumber 

semulajadi dengan nilai faktor pengkayaan kurang daripada I 0. 
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