S e e L

— e e —
— = — e — - -
&
i = - — ey —~—
S i e e e e
g e s = e i e e e e e




C ( {\/ t 7 { A

Perpustakaan Sultanah Mur Zahirah (UMT)

1 1 U 0 O 5 4 3 ii 3 Universiti Malaysia Terengganu

15 FMSM 2 20

A

1100054343 _ )
Spatial distribution of clay minerals using GIS-Based Mapping :

continental shelf of East Johor / Lee Swee Yin.

PERPUSTAKAAN SULTANAH NUR ZAHIRAH
UNIVERSITI MALAYSIA TERENGGANU (UMT)
21030 KUALA TERENGGANU

1160054343

Lihat sebelah

HAR Zhing
PERPUSTAKAAN SULTAKAH KUR ZAHIRAH UMT




SPATIAL DISTRIBUTION OF CLAY MINERALS USING GIS-BASED
MAPPING: CONTINENTAL SHELF OF EAST JOHOR

By

LEE SWEE YIN

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 and Marine Science
UNIVERSITI MALAYSIA TERENGGANU
2007

1100054343



Lee, S.Y. 2007. Spatial Distribution Of Clay Minerals Using GIS-Based Mapping:
Continental Shelf of East Johor. Undergraduate Thesis, Bachelor of Science in Marine
Science, Faculty of Maritime Studies and Marine Science, Universiti Malaysia
Terengganu, Terengganu. 61p.

No part of this project may be reproduced by any mechanical, photographic, or
electronic process, or in the form of phonographic recording, or 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.



i

JABATAN SAINS MARIN
FAKULTI PENGAJIAN MARITIM DAN SAINS MARIN
UNIVERSITI MALAYSIA TERENGGANU

Universint MatAysia TERENCLANY

PENGAKUAN DAN PENGESAHAN LAPORAN
PROJEK PENYELIDIKAN I DAN II
RESEARCH REPORT VERIFICATION

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk:

Spatial Distribution of Clay Minerals Using GIS-Based Mapping: Continental Shelf Of
East Johor oleh Lee Swee Yin, No. Matrik UK 9956 telah diperiksa dan semua pembetulan
yang disarankan telah dilakukan. Laporan ini dikemukakan kepada Jabatan Sains Marin
sebagai memenuhi sebahagian daripada keperluan memperolehi Ijazah Sarjana Muda Sains
(Sains Samudera), Fakulti Pengajian Maritim dan Sains Marin, Universiti Terengganu

Malaysia.

Disahkan oleh: /Verified by:

Penyelia Utama/Main Supervisor

Nama:
Cop Rasmi: Tarikh: 30/0 V/O}

DR. ANTONINA ABDULLAH

Lecturer
epartment of Marine Science

D
Faculltjy 'of Mf:_:‘"me Stydie nd Marine Science
iti ﬂaﬁia ysi ganu (UMT)
)~RHLSE,Kim L

Penyelya Kedua (jika ada)/Co-Supervisor (if applicable)
MOHD SUFFIAN IDRIS

Nama: Pensyarah
. Institut Oseanografi
Cop Rasmi universiti Malaysia Terengganu (UMT) Tarikh: 3 0[ 4[ 0 7 ........

31030 Kuala Terengganu, Terengganu.

Ketua Jabatan Sains Marin/Head, Department of Marine Science
Nama: DR. RAZAK ZAKARIYA

. Ketua Jabatan Sains Marin . } 0/(//0 ?
Cop Rasmi: Fakulti Pengajian Maritim dan Sains Marin Tarikh: ...... 4.0 .. 0.
Universiti Malaysia Terengganu
(UMT)



ACKNOWLEDGEMENTS

[ thank Lord Jesus for His blessings and grace upon my lite and for helping me grow
through the challenges and difficulties | encountered throughout the completion of

this study.

[ would like to express my heartiest gratitude to my supervisor, Dr. Nor Antonina
Binti Abdullah, for her guidance and care throughout these years, touching my life
and giving me support in completing this thesis. A special thanks to my second
supervisor, Mr. Mohd Suffian bin Idris for his continuous guidance, advice and

teaching in GIS mapping and analysis.

A token of appreciation to Tuan Haji Zaidi, Mrs. Rodziah and Mrs. Kalsom of the
Mineral and Geoscience Department in Ipoh, for their generosity and assistance in
conducting the XRD analysis during this study. To Mr. Raja Razali, Mr. Sulaiman,
Mr. Kamarun and Mr. Kamari of the Oceanography Laboratory, I very much
appreciate the assistance they have given. [ would also like to thank Miss Benny, Miss

Rosnani and all my dear friends, for their kindness and help in times of hardships.

Last but not least, my sincere gratitude to my family members, they have given me

endless support and love, upholding me through thick and thin. This is a dedication to

them.

i



TABLE OF CONTENTS

ACKNOWLEDGEMENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS /
SYMBOLS

LIST OF
APPENDICES

ABSTRACT
ABSTRAK
CHAPTER 1 INTRODUCTION
1.1 Objectives
CHAPTER 2 LITERATURE REVIEW
2.1 Coastline of Malaysia
2.1.1 The Geological Setting of East Johor
2.2 Clay Mineral Study
2.2.1 A Definition of Clay Mineral

2.2.2 The Origin of Clay Minerals

2.2.3 Types of
clays

2.2.3 a Kaolinite

2.2.3 b Montmorillonite

111

Page

\%!

viil

1X

X1

L |

10

10

12

14

15



2.2.3 ¢ lllite
2.2.3 d Chlorite

2.2.3 e Glauconite, sepiolite and
palygorskite

2.2.3 f Micas
2.2.4 Distribution and Deposition of clay minerals
2.3 The Analysis of Clay Minerals
2.3.1 X-ray powder Diffractometer (XRD)
2.3.2 GIS-based Mapping and Analysis
CHAPTER3 MATERIALS AND METHODS
3.1 Study Area and Collection of Samples
3.2 Mineralogical Analysis of Clay Minerals
3.3 Clay Minerals Analysis using XRD
3.4 Spatial Analysis of Clay Minerals Distribution Using GIS
CHAPTER 4 RESULTS AND DISCUSSION
4.1 X-Ray Diffractometer Analysis (XRD) and GIS mapping
CHAPTER 5 CONCLUSION
REFERENCES
APPENDICES

CURRICULUM VITAE

v

16

16

17

17

18

20

2l

26

28

29

55

61



Table

(U9)
N

4.1

4.2

Perpustakaan Sultanah Nur Zahirah (UMT)
Universiti Malaysia Terengganu

LIST OF TABLES

Coordinates of sampling stations

Relative abundance of clay minerals in the sediment
during pre-monsoon as identified using the XRD peaks

Relative abundance of clay minerals in the sediments
during post-monsoon as identified using the XRD peaks

Page

27



Figure
3.1
4a
4b
4c
4d
4e
4f
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10

4.11

LIST OF FIGURES

Map of Study Area

XRD peaks for station 1 during pre-monsoon

XRD peaks for station 4 during pre-monsoon

XRD peaks for station 17 during pre-monsoon

XRD peaks for station 2 during post-monsoon

XRD peaks for station 23 during post-monsoon

XRD peaks for station 25 during post-monsoon

Distribution of Quartz in the Study Area during Pre-monsoon
Distribution of Quartz in the Study Area during Post-monsoon
Distribution of Illite in the Study Area during Pre-monsoon
Distribution of Illite in the Study Area during Post-monsoon
Distribution of Kaolinite in the Study Area during Pre-monsoon
Distribution of Kaolinite in the Study Area during Post-monsoon
Distribution of Feldspar in the Study Area during Pre-monsoon
Distribution of Feldspar in the Study Area during Post-monsoon
Distribution of Goethite in the Study Area during Pre-monsoon
Distribution of Goethite in the Study Area during Post-monsoon

Distribution of Smectite in the Study Area during Pre-monsoon

vi

Page
26
41
4]
4]
42
42
42
43
43
44
44
45
45
46
46
47
47

48



4.16

4.17

Distribution of Smectite in the Study Area during Post-monsoon
Distribution of Gibbsite in the Study Area during Pre-monsoon
Distribution of Gibbsite in the Study Area during Post-monsoon
Distribution of Chlorite in the Study Area during Pre-monsoon

Distribution of Chlorite in the Study Area during Post-monsoon

Distribution of Montmorillonite-Chlorite in the Study Area during
Post monsoon

vii

48

49

49

50

50

51



%
°C
Cu

mL
pm
mm
cm

max.

Z

mA

kV
NaHCO;
HCL
H,0,
MgCl,

LIST OF ABBREVIATIONS / SYMBOLS

percentage
degree Celcius
copper

phi

liter

milliliter
micrometer
milimeter
centimeter
maximum

gram

Normality

mol

miliampere
Angstrom

watt

kilovolt

Sodium Bicarbonate
Hydrochloric Acid
Hydrogen Peroxide
Hydrogen Chlorite
X-ray Diffractometer

viil



LIST OF APPENDICES

Appendix Page
1 Sample Preparation 56
2 X-ray Diffractometer Analysis Procedure 58
3 Spatial Analysis of Clay Mineral Distribution 58
4 List of apparatus, materials and instruments 59
5 Table: Chemical Stability Series For Primary Minerals (Rothwell, 1989) 60
6 Table: Weathering Index ( Clay-size mineral grains) (Eby, 2004) 60
7 X-Ray Diffractometer 61

1X



ABSTRACT

This study was conducted to determine the spatial and temporal distribution of clay
minerals of East Johor coastal sediments. 30 samples during the pre-monsoon and
post-monsoon seasons were collected using the Smith McIntyre Grab in the study area.
[dentification of clay minerals and the composition of clay mineral were determined
using X-Ray Diffractometer (XRD). Data on clay minerals were mapped using
Geographical Information System (GIS). In general, the dominant clay minerals found
in the study area are mostly illite and kaolinite during both seasons while quartz is the
most dominant nonclay-mineral in all stations. Distribution of illite during both
monsoonal seasons showed abundance further offshore, indicating that this mineral is
transported by wave energy seaward. The dominance of quartz is due to its relative
stability and due to the weathering product of granite, the dominant rock of east coast
of Peninsular Malaysia. Feldspar, goethite, smectite and gibbsite were also present in
the sediments while montmorillonite-chlorite is only present in trace amounts at
stations 10 and 20 during post-monsoon. Climatological variation may influence the
depositional conditions at the study area due to the prevailing monsoons. Therefore,
monsoonal effect is one of the factors influencing the circulation of bottom sediments
in the South China Sea, off east coast of Johor. GIS based mapping and analysis of
clay minerals in this study is essential in the determination of distribution patterns of
clay minerals and can be followed by modeling trends of their distribution in the

future.



ABSTRAK

Kajian ini dijalankan untuk mengenalpasti taburan kandungan mineral liat dalam
sedimen di kawasan persisiran pantai timur Johor. Sejumlah 30 sampel sedimen telah
diambil sebelum dan selepas musim tengkujuh dengan menggunakan alat
penyampelan Smith Mclntyre dari kawasan persampelan. Identifikasi mineral dan
kandungan komposisi dalam mineral telah dilakukan dengan menggunakan X-Ray
Diffractometer (XRD). Data yang diperoleh kemudian dipetakan dengan
menggunakan perisian  Geographical Information System (GIS). Secara
keseluruhannya, keputusan mennunjukkan bahawa illite, diikuti kaolinite ialah
mineral yang dominan di kawasan persampelan sebelum dan selepas musim
tengkujuh manakala quartz merupakan mineral bukan liat yang paling dominant di
setiap stesen. Taburan illite yang jauh dari persisiran pantai semasa kedua-dua
persampelan, menunjukkan bahawa kuasa arus yang mempengaruhi taburan mineral
ini jauh dari persisiran pantai. Quartz adalah dominant disebabkan kestabilan mineral
ini dan hasil daripada hakisan batuan granit yang dominan di pantai timur Malaysia.
Feldspar, goethite, smectite dan gibbsite juga hadir dalam sediment manakala
montmorillonite-chlorite hanya hadir dalam stesen 10 dan stesen 20 selepas musim
tengkujuh. Variasi cuaca mungkin merupakan faktor yang mempengaruhi kadar
taburan mineral liat di kawasan persampelan. Kesan-kesan musim tengkujuh juga
merupakan antara faktor yang mempengaruhi kitaran sediment di dasar laut. Kaedah
pemetaan dan analisis dengan menggunakan GIS boleh dimanfaatkan untuk pemetaan
taburan mineral dan juga membolehkan permodelan taburan mineral liat pada masa

akan datang.
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