


110008895? 

LP 27 FMSM I 2010 

I I IIIIIIIIII IIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIII 
1100088957 
A study on mineral contents, sedimentological characteristics, 
and chemical contents of Kerteh estuarine river and lagoon 
sediments/ Siti Hajar Azlan. 

PUSAT PEMBELAJARAN DIGITAL SULTANAH NUR ZAHi RAH 

UNIVERSITI MALAYSIA TERENGGANU {UMT) 

21030 KUALA TERENGGANU 

1.J 0008895�1 

Lihat Sebelah 

HAK MILIK 

MAT PEMIIELAJAP.AM DIGITAi. SULTAIWI NUk IAHIUH

Puut Pembel§jarsn Oivltal Sultsnah Nur lthlrlh (UMl 
� Malaysia T� 



A STUDY ON MINERAL CONTENTS, SEDIMENTOLOGICAL CHARACTERISTICS, 

AND CHEMICAL CONTENTS OF KERTEH ESTUARINE RIVER AND LAGOON 

SEDIMENTS 

By 

Siti Hajar binti Azlan 

Research Report submitted in partial fulfillment of 

the requirement for the degree of 

Bachelor of Science (Marine Science) 

Department of Marine Science 

Faculty of Maritime Studies and Marine Science 

UNIVERSITI MALAYSIA TERENGGANU 

2010 



No part of this project report may be reproduced by any mechanical, photographic, or electronic process, 

or in the form of phonographic 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(s) of the project. r 

110008895? 

-,-
,..,, 
,,,.. ,-

�)); ..,,"; / 

' ,, 



DEPARTMENT OF MARINE SCIENCE 

FACULTY OF MARITIME STUDY AND MARINE 

SCIENCE UNIVERSITI MALAYSIA TERENGGANU 

DECLARATION AND VERIFICATION REPORT 

FINAL YEAR RESEARCH REPORT 

It is hereby declared and verified that this research report entitled ; A __ Study_ On 

Mineral __ Contents, ___ Sedimentolo_gical __ Characteristics, ___ And _ _  Chemical __ Contents __ Of 

K�rt�h_E�_W.l;lrim�Jv.Y�LM<lµ_g9.9.n __ s_�_<J.@�m!� by Siti Hajar binti Azlan, Matric No. 
UK.16004 have been examined and all errors identified have been corrected. This 

report is submitted to the Department of Marine Science as partial fulfillment towards 

obtaining the Degree 9.f_�_�g�_�J-9_1.:_gf ,S_<;_i_�J;}_<;_� __ (Ml;l_@� __ S.9.i�n9.�), Faculty of Maritime 

Studies and Marine Science, Universiti Malaysia Terengganu. 

Verified by : 

Principal Supervisor 

Name: 

Official stamp: 

Second Supervisor (where applicable) 

Name: 

Official stamp: 

Head of Department of Marine Science 

Name: Dr. Razak bin Zakariya 

Official stamp: 

Date: ............................ .. 

Date: ............................. . 

Date: ............................. . 

ii 



ACKNOWLEDGEMENT 

I would like to thank my Supervisor, Dr. Nor Antonnina bt. Abdullah, for her valuable 

guidance and advice to accomplish this project. I also would like to thank all the lecturers 

from the Faculty of Maritime Study and Marine Science and other departments in 

Universiti Malaysia Terengganu especially Institute of Oceanography and Marine 

Science Department for all the help and advice given to me. Here, I also want to extend 

my utmost compliment to the Marine Geology Unit and Technical Service Division of 

Mineral and Geoscience Department for their help providing me all the assistant needed 

and giving me instruction in order to run the analysis. 

Other than that, I would like to dedicate my special thank to my parents, Mr. Azlan bin 

Arshad and Madam Azizan bin Zamhari, my siblings Siti Sarah, Siti Fatimah, Siti 

Mariam, Ummi Kalthum, Ummi Wahidah, Muhammad Irsyad and Siti Nur Iman for their 

extended and unlimited support to me. Last but not least, to all senior, especially Sis 

Syarifah Faezah and my colleagues in particular, Nor Azwan bin Ab. Rahaman, Nur 

Hidayah Roseli, Siti Nurhidayah binti Baharin, Zulaikha bt. Zainal Abidin, Farhana bt. 

Othman, and all my friends in Student's Representative Council and Students' 

Representative Committee of Faculty. 

iii 



TABLE OF CONTENTS 

ACKNOWLEDGEMENT 

LIST OF FIGURES 

LIST OF TABLES 

LIST OF ABBREVIATIONS/ SYMBOLS 

LIST OF APPENDICES 

ABSTRACT 

ABSTRAK 

1.0 INTRODUCTION 

1.1 Research objectives 

2.0 LITERATURE REVIEW 

2.1 South China Sea 

2.2 Lagoons 

2.3 Sediments 

2.3.1 Erosion 

2.3.2 Transportation 

2.3.3 Deposition 

2.3.4 Consolidation 

2.4 Mineralogy 

2.4.1 Minerals 

2.4.2 Mineral Classifications 

iv 

PAGE 

Ill 

Vil 

IX 

X 

xii 

Xlll 

XIV 

1 

3 

4 

5 

5 

6 

6 

7 

7 

7 

8 

8 



2.5 

2.4.4a Elements 

2.4.4b Sulfides 

2.4.4c Halides 

2.4.4d Oxides 

2.4.4e Carbonates 

2.4.4f Borates 

2.4.4g Sulphates 

2.4.4h Phosphates 

2.4.4i Silicates 

2.4.3 Mineral Characteristics 

2.4.4 Mineral Identifications 

Pui&I Pembelajaran Digital Sultan�h Nur Zehlnih (UMT\ 
Univo�iti Malaysia TorenQganu, 

9 

9 

9 

IO 

10 

10 

11 

11 

11 

12 

2.4.4a Polarizing Microscope 13 

2.4.4b Scanning Electron Microscope-Energy 13 

Dispersive Spectroscopy (SEM-EDS) 

Chemical Contents of sediments 

2.5.1 X-ray Fluorescene Analysis (XRF) 

14 

14 

3.0 METHODOLOGY 

3.1 Description of Study Area 

3.1.1 Collection of Samples 

3. I .2 Sample Preparation

3.2 Laboratory Analysis 

3.2.1 Scanning Electron Microscopes-Energy 

Dispersive Spectroscopy 

V 

16 

18 

18 

18 



3.2.2 Quantitative Mineral Estimation 19 

3.2.3 Particle Size Analyzer 19 

3.2.4 X-ray Fluorescence 19 

4.0 RESULTS 

4.1 SEM-EDS 21 

4.2 Heavy Mineral Analysis Using Quantitative Mineral 33 

Estimation Method 

4.3 Particle Size Analyzer 34 

4.3.1 Sedimentological Characteristics 34 

4.3.2 Textural Class Analysis 38 

4.4 X-ray Fluorescence Analysis 38 

5.0 DISCUSSION 

5.1 Mineral Contents 44 

5.2 Sedimentological Characteristics 48 

5.3 Chemical Contents 52 

6.0 CONCLUSION 56 

REFERENCES 57 

APPENDICES 60 

CURRICULUM VITAE 74 

vi 



LIST OF FIGURES 

Figure Page 

3.1 Maps of the study area 17 

4.1 Spectrum of elements detected by SEM-EDS for station 1 21 

4.l b Major Elements in station 1 22 

4.lc Major Oxides in station 2 22 

4.2a Spectrum of elements detected by SEM-EDS for station 2 23 

4.2b Major Elements in station 2 23 

4.2c Major Oxides in station 2 24 

4.3a Spectrum of elements detected by SEM-EDS for station 3 24 

4.3b Major Elements in Station 3 25 

4.3c Major Oxides in Station 3 25 

4.4a Spectrum of elements detected by SEM-EDS for station 4 26 

4.4b Major Elements in Station 4 26 

4.4c Major Oxides in Station 4 27 

4.5a Spectrum of elements detected by SEM-EDS for station 5 27 

4.5b Major Elements in Station 5 28 

4.5c Major Oxides in Station 5 28 

4.6a Spectrum of elements detected by SEM-EDS for station 6 29 

4.6b Major Elements in Station 6 29 

4.6c Major Oxides in Station 6 30 

4.7a Spectrum of elements detected by SEM-EDS for station 7 30 

4.7b Major Elements in Station 7 31 

vii 



4.7c Major Oxides in Station 7 31 

4.8a Spectrum of elements detected by SEM-EDS for station 8 32 

4.8b Major Elements in Station 8 32 

4.8c Major Oxides in Station 8 33 

4.9a Mean value for each stations 36 

4.9b Sorting value for each stations 36 

4.9c Skewness value for each stations 37 

4.9d Kurtosis value for each stations 37 

4.10a Elements detected in station 1 39 

4.10b Elements detected in station 2 40 

4.10c Elements detected in station 3 40 

4.10d Elements detected in station 4 41 

4.lOe Elements detected in station 5 41 

4.lOf Elements detected in station 6 42 

4.10g Elements detected in station 7 42 

4.10h Elements detected in station 8 43 

5.1 Oxides composition for each stations 46 

5.2 The sand, silt and clay composition at the study area 50 

5.3 Chemical composition of the study area 53 

5.4 The elements composition detected using X-ray Fluorescence 54 

for all stations 

viii 



LIST OF TABLES 

Table Page 

3.1 Coordinates of sampling stations 16 

4.1 Type of Heavy Minerals Identified 34 

4.2 Mean, sorting, skewness, and kurtosis in the 35 

study 

Area 

4.3: Textural class for the study area 38 

ix 



% 

oc 

00 

mL 

µm 

<p 

cm 

mm 

g 

Q 

0 

Si 

Al 

Ca 

K 

Mg 

Cu 

Mn 

Fe 

Na 

LIST OF ABBREVIATIONS/ SYMBOLS 

Percentage 

Degree celcius 

Infinity 

Milliliter 

Micrometer 

Phi 

centimeter 

Millimeter 

Gram 

Quartz 

Oxygen 

Silicon 

Aluminium 

Calcium 

Potassium 

Magnesium 

Copper 

Manganese 

Iron 

Sodium 

X 



Cl 

C 

Ti 

s 

Pb 

Ce 

Si02 

Al203 

FeO 

CaO 

MgO 

K20 

HCL 

H202 

MgCl2 

PSA 

GPS 

SEM-EDS 

USDA 

> 

< 

Chlorine 

Carbon 

Titanium 

Sulphur 

Lead 

Cerium 

Silicon Oxide 

Aluminium Oxide 

Iron Oxide 

Calcium Oxide 

Magnesium Oxide 

Potassium Oxide 

Hydrochloric acid 

Hydrogen Oxide 

Magnesium Chloride 

Particle Size Analyzer 

Global Positioning System 

Scanning Electron Microscope-Energy Dispersive X-ray 

Spectroscopy 

United States Department of Agriculture 

More than 

Less than 

xi 



Appendix 

2 

3 

4 

5 

6 

7 

LIST OF APPENDICES 

Maps of Kerteh River 

Scanning Electron Microscope-Energy 
Dispersive Spectroscopy (SEM-EDS) Images 
For Each Stations 

Quantitative Mineral Estimation Images 

USDA Texture Triangle 

Classification value for mean, sorting, 

skewness and kurtosis. 

Sedimentological Characteristics of the Study 

Area 

List of Aparatus and Reagent 

xii 

Page 

65 

66 

70 

74 

75 

76 

77 



ABSTRACT 

A study on the mineral contents, sedimentological characteristics and chemical contents 

in the sediments of Kerteh Estuarine river and lagoon conducted. The sediments were 

collected using Ekman Grab from 8 stations and put in a labeled plastic bags and brought 

back to the laboratory for analysis. The minerals were determine using Quantitative 

Mineral Estimation Method and Scanning Electron Microscope., sedimentological 

characteristics were analyzed using Particle Size Analyzer(PSA) and the chemical 

contents were determine using X-ray Fluorescence machine. Results show that the 

minerals present was quartz, ilmenite, magnetite, spine), hematite, zircon, rutile, 

tourmaline, pyrite, hydroilmenite, olivine, blue-anatase, leucoxene and topaz. Results on 

sedimentological characteristics show that the mean size value has an average of 

6.62375cp, sorting 1.89125cp, skewness 0.03 l 25cp, and kurtosis 2.59cp. For the chemical 

contents show that the elements present is 0(42%), Si (26%), Mg (3%), Al (9%), K (3%), 

Ti (0%- trace), V (Vanadium), Fe (9%), Ba (1%), Pb (4%), Cl (2%), Ca (2%), Cu (1%), 

Ce (0%- trace), Cr (0%- trace), La (0%- trace), Pr (0%- trace), and Th (0%- trace). The 

high percentage of Si and O might be due to the existence of mineral quartz and oxides. 

In term of sedimentological characteristics the lowest mean of particle size is located in 

station 5 which is located at the area where the ocean meets the river and the highest 

mean was at the middle of lagoon area. The highest sorting value is located at station 8 

which is located at the innermost part of lagoon area and the lowest is at station 4 which 

is located at the river area. In term of the texture class for the study area was silty clay 

loam. The study area has at least 30% of clay. 
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ABSTRAK 

Kajian tentang kandungan mineral, ciri-ciri sedimentologi, dan kandungan kimia dalam 

sedimen dari sungai dan lagun Kerteh telah dijalankan di Sungai Kerteh. Sedimen telah 

diambil menggunakan Ekman Grab dari lapan stesen dan disimpan dalam beg plastik 

yang berlabel. Sampel seterusnya dibawa pulang ke makmal untuk dianalisis. 

Pengecaman mineral telah dijalankan menggunakan Teknik Penganggaran Mineral 

Kuantitatif dan mesin Scanning Electron Microscope-Energy Dispersive Spectroscopy, 

ciri-ciri sedimentologi dianalisis menggunakan Particle Size Analyzer (PSA), manakala 

kandungan kimia dianalisis menggunakan mesin X-ray Fluorescence. Keputusan analisis 

menunjukkan bahawa jenis-jenis mineral yang wujud adalah kuarza, ilmenit, magnetit, 

spinel, hematit, zirkon, rutil, turmalin, pirit, hidroilmenit, olivine, anatase biru, leucoxene 

dan topaz. Keputusan untuk ciri-ciri sedimentologi menunjukkan nilai saiz min secara 

puratanya adalah 6.62375cp, susunan l.89125cp, kepencongan 0.03125cp, dan kurtosis 

2.59cp. Bagi kandungan kimia menunjukkan elemen yang wujud adalah 0(42%), Si 

(26%), Mg (3%), Al (9%), K (3%), Ti (0%- trace), V (Vanadium), Fe (9%), Ba (1%), Pb 

( 4% ), Cl (2% ), Ca (2% ), Cu (1 % ), Ce (0%- trace), Cr (0%- trace), La (0%- trace), Pr 

(0%- trace), dan Th (0%- trace). Peratus yang tinggi bagi Si dan O kemungkinan 

disebabkan oleh kehadiran mineral kuarza dan oksida. Dari segi ciri-ciri sedimentologi 

nilai min yang rendah ditunjukkan di stesen 5 yang berada di kawasan pertembungan 

antara laut dan sungai manakala min yang tertinggi ditunjukkan oleh kawasan yang 

paling jauh ke dalan lagun. Secara keseluruhannya kawasan ini mempunyai sekurang­

kurangnya 30% tanah liat dalam sedimen. 
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