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ABSTRACT 

The study area consists of 189.36 km2 which is located at the main town ofLahad Datu. It 

starts approximately from Kg. Sepagaya Ulu to Taman Warisan. The study area is 

situated 260 km from Sabah's capital, Kota Kinabalu and lies on latitude between N 04°

56.5' - N 05° 03.5' and longitude of E 118° 15' - E 118° 24'. The area lies on 4 major 

formations which are the Quaternary Sediments, the Tabanak Formation, the Ayer 

Fonnation and the Crystalline Basement Rocks. There are two different types of 

Quaternary Alluvium that were seen in the study area which were the Coastal alluvium 

and the Fluviatile deposit (pebbly alluvium). The Tabanac Formation which comprising 

conglomerate, boulder conglomerate, conglomeratic mudstone, interbedded tuffacoeus 

sandstone and shales, shales, tuffaceous sandstone and tuff were noticed. The Ayer 

Formation consists of slump breccia deposits to those of the Kuamut Formation. 

Tuffaceous sedimentary rocks are most abundant in the Ayer Formation. Crystalline 

Basement in Lahad Datu area has an age or Pre-Tertiary and probably metamorphosed 

mainly of basic igneous and plutonic intrusive rocks. The study of the area was 

emphasized the most on the geomorphology of the coastal line. Factors such as 

topography, drainage, erosion, coastal types and population density were all considered 

and associated with each and other to evaluate the risk of the study area in preventing a 

setback from a tsunami. It is believed that the main town area which includes Kg Ipil, Kg. 

Burung, Kg. Unta and Kg Puyut lays at the most risky region. Places such as Kg. 

Muhibah, Taman Aman, Taman Aman Jaya, Kg Tabanak, Kg. Sepagaya and Taman 

Warisan are considered at the moderate risk area while Kg. Dusun, Kg. wawasan, Kg. 

Damai, Kg. Durian and Kg. Jawa would be considered the most least prone to the effect

of tsunami. 



ABSTRAK 

Kawasan kajian meliputi keluasan sebanyak 189.36 km2 dan terletak di kawasan Pekan 

Lahad Datu. Kawasan kajian bermula dari Kg. Sepagaya Ulu yang terletak di sebelah 

timur hingga ke Taman Warisan yang terletak disebelah barat kawasan kaj ian. Kawasan 

kajian terletak 260 km dari ibu negeri Sabah, Kota Kinabalu dan terletak di latitud U 04°

56.5' - U 05° 03.5' dan longitud of T 118° 15' - T 118° 24'. Terdapat 4 formasi iaitu 

Sedimen Kuateneri, Formasi Tabanak, Formasi Ayer dan Batuan Dasar Berhablur. Dua 

jenis Sedimen Kuateneri yang telah diperhatikan iaitu aluvium pantai dan aluvium sungai. 

Konglomerat, boulder konglomerat, batu lumpur konglomerat, batu pasir bertuf dan 

lodak membentuk Formasi Tabanak. Formasi Ayer mengandungi breccia yang juga 

dijumpai di Formasi Kuamut. Batuan sedimen yang bertuf adalah paling dominen bagi 

formasi ini. Batu�n dasar berhablur di Lahad Datu adalah batuan yang paling tertua iaitu 

pada usia Pre-Tertiary dan dipercayai merangkumi batuan igneus dan plutonik yang 

termetamof. Kaj ian yang lebih mendalam telah dijalankan pada kawasan persisiran pantai 

dari aspek geomorfologi. Faktor- factor seperti topografi, sistem sungai, hakisan, jenis 

pantai dan pupulasi penduduk telah dikaji untuk menentukan kadar risiko beberapa 

kawasan tertentu di kawasan kajian bagi mengatasi kemungkinan tsunami. Kawasan 

utama seperti Kg lpil, Kg. Burung, Kg. Unta dan Kg Puyut terletak pada kawasan yang 

mempunyai risiko yang tertinggi. Manakala Kg. Muhibah, Taman Aman, Taman Aman 

Jaya, Kg Tabanak, Kg. Sepagaya dan Taman Warisan dipercayai terlingkung dalam 

kawasan risiko sederhana. Kg. Dusun, Kg. wawasan, Kg. Damai, Kg. Durian and Kg. 

Jawa adalah kawasan yang paling rendah risikonya mengatasi kesan yang boleh ditimpa 

oleh ombak tsunami.. 
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1.1 FOREWORD 

CHAPTERl 

INTRODUCTION 

This chapter will be discussing the few important aspects such as the area of study, 

objectives, methodology, literature reviews and the problems that were faced during the 

tenure of study. 

1.2 STUDY AREA 

The study area consists of 189.36 km2 which is located at the main town of Lahad Datu. It 

starts approximately from Kg. Sepagaya Ulu to Taman Warisan. The study area is 

situated 260 km from Sabah's capital, Kota Kinabalu and lies on latitude of N 04° 56.5' -

N 05° 03.5' and longitude of E 118° 15' - E 118° 24' (Figure 1.1). The map of the study 

area is shown in Figure 1.2 which consists of the river, roads and contours. A satellite 

view of the area was also managed to be retrieved from 'Google Earth' (Figure 1.3). 
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Figure 1.3 Study area in Lahad Datu town from Google Earth. 

1.3 OBJECTIVE 

4 

Generally, the study is carried out to identify the general geology of Lahad Datu Town 

area and the possibilities of Tsunami occurring. Since preventing the damage of a 

Tsunami is heavily related with the geomorphology of the built up area, there will be 

greater emphasis on Geomorphology. Nevertheless, basic geology knowledge such as 

stratigraphy of the area, engineering and structural geology will be applied to complete 

and give a better result in this research. Objectives in detail are as follow: 

• To develop and produce an updated geological map of the study area.
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• To determine the geomorphologic evolution mainly on the coastal site of the

study area.

• To understand and take safety measurements to overcome a flood that may be

cause by a Tsunami in Lahad Datu Town area.

1.4 METHODOLOGY 

In the main, there were four common methods that were used to sustain the objectives of 

this research. It starts with the early preparations follows with the field work and 

sampling, lab analysis and ends with the final report writing. These methods will be 

discussed more in detail as follow. 

1.4.1 Early Preparation 

Early preparation is done at the most prime before other methods could be carried out as 

is always important to prepare basic needs and information regarding the area. Before the 

next step which is the field work is carried out, information on the research area is 

collected from all type of sources such as books, journals, magazines, bulletins, reports 

dissertations and internet. Important books and journals were borrowed or taken from the 

library of Universiti Malaysia Sabah, as well as library of Universiti Kebangsaan 

Malaysia. Information were also gain from the 'Jabatan Mineral and Geoscience Sabah', 
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1.4.2 Field Work 

Field work is one of the important methods that have to be carry put by all. The basic 

features of the area are studied much more in detail. Before making a field trip to the 

study area, we are supposed to equip ourselves with important geological tools such as 

geological compass, geological hammer, camera, GPS reader, and hand Jens that would 

ease our study. 

There were two trips made to the study area for the time being. The first one was 

done mainly to get use to the location, identifying as well as to update the roads in the 

base map that have been upgraded at the study area. Since the study area is a developing 

area, roads and paths are often in a process of being upgraded. Basically, the evolution of 

the area which has change for the past years has been updated in the base map. The 

overall picture of the study area was also taken down as well as the geographic futures 

and the economic status of the study area. The major formations of the place were 

recognized as well. Outcrops were searched at the same time pictures of the rivers and 

costal region were taken to assist in the lab analysis later on. The first visit was made on 

23rd of August 2007. 

Second visit was made on I t11 of October 2007. This time the emphasis was given 

on the structural geology and the geomorphologic features of the study area, mainly at the 

coastal region of it. Primary and secondary structures such as fault and joints were all 

taken into account. The flowage of rivers and the depth are estimated. Every data and 
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pictures that were taken were labeled on the base map. Some rock samples were also 

taken to be analyzed later on. 

1.4.3 Lab analysis 

The basic geological and geomorphologic data that were taken during the field work are 

now being analyzed. These data were then used to explain the geological and 

geographical processes that had taken place in these years. The geomorphologic activity 

and changes that were recognized were than looked into it much more in detail. The 

changes on the coastal line of the study area throughout the years were observed from the 

aerial photographs. Aerial photographs were used as a main guidance in this particular 

analysis since it has a good three dimension view of the area and its high resolution helps 

in identifying particular changes more rapidly. 

For the petrography section, thin sections were done on a sand stone samp1es that 

were collected in the study area. The rock samples were cut into thin layer using the 

cutting machine. Hence, it was smoothened until their thickness was approximately 0.03 

mm and pasted on the slide. Finally the samples were observed using the light 

microscope in identifying the types of minera]s that were consisted. 
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