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Foreword by Chairman of NGC 2019 Kota Kinabalu

Assalammualaikum Warahmatullahhi Wabarakatuh

It is with great honour and privilege for me as the chairman to welcome all fellow participants, speakers, and
invited guests in the National Geoscience Conference 2019 (NGC 2019). | am indebtly thankful to all the organizing
committee that involved in the successful of this conference. My warm welcome also goes to the International and
National attendees that coming from outside Sabah, ‘“Welcome the the State of Sabah, Land Below the Wind’, there
is a great opportunity to explore in the Nature Resort City of Kota Kinabalu.

The NGC 2019 is a continuation of the 31% annual conference series of The Geological Society of Malaysia
to raise the cohesion of different research sphere. It is highly hope that the NGC 2019 would be a pre-eminent
platform for the up-to-date research and innovation discussion and outcome sharing in various field. The conference
theme on ‘Geosciences for the Earth Sustainability’, is in line with the prolonged aims of this conference to provide
prospects for researchers and academicians to interact, expand and exchange ideas; centering on the latest research
activities; to establish and strengthened multidisciplinary collaboration to enhance the nation’s niche research and
development. We are very privileged to have in attendance so many distinguished experts and researcher, as well
as observers from various fields.

Correspondingly, the conference also highlights various concepts and topics in Geosciences encompassing disaster
risk reduction, engineering geology & rock mechanics, mining & quarry, tectonic & structural geology, petroleum
geology, sedimentology & paleontology, hydrogeology, environmental geology & geochemistry, conservation
geology, geoarcheology & geotourism and any related to the applied or techniques in Geosciences. Again, | would
like to extend my highest gratitude to those who had dedicated their time and efforts for the succesful preparation
and organisation of the NGC 2019, the committee members, Faculty of Science and Natural Resources, Universiti
Malaysia Sabah, keynote speakers, presenters, fellow participants for all the support and collaboration.

Finally, we hope this conference will benefit all participants and presenters and achieve their initial goals. I wish
you all a very successful seminar and assure you of the full support from our committee.

Thank you.

“Innovative and Sustainable Research Excellence”

ASSOC. PROF. DR. RODEANO ROSLEE
Chairman

National Geoscience Conference 2019
Faculty of Science and Natural Resources
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TENTATIVE PROGRAMME
Workshop 1

30t September 2019 (Monday)

Workshop on Importance of Geosciences on Sustainable Development

08:00 — 08:30
08:30 — 08:45
08:45 -09:15

09:15 - 09:45

09:45-10:15

10:15-10:30
10:30 — 11:00
11:00 - 11:30

11:30 - 12:00

12:00 - 12:30

12:30 - 12:45
12:45 - 14:00
14:00 — 15:30

15:30 - 16:00
16:00 - 16:30

Session Chair: Assoc. Prof. Dr. Rodeano Roslee, PGeol.
Registration
Welcoming speech
Invited Speaker 1:
Geologists Act — How It Will Affect Us

YBhg. Dato’ Yunus Bin Abdul Razak, PGeol.
(Presiden Lembaga Geologi Malaysia)(BOG)

Invited Speaker 2:

‘Why Does Geology Matter for Sustainable Development? And the Roles of
Learned and Professional Organisations’

Mr. Abd. Rasid Jaapar, PGeol.
(Presiden Persatuan Geologi Malaysia)(GSM)

Invited Speaker 3:
JMG Role in Sustainable Development and People Well-Being: Sabah Context

Dr. Frederick Francis Tating
(Department of Mineral and Geoscience Sabah)

Q&A Session

Tea/Coffee Break

Invited Speaker 4:

Geoscience and the Changing Climate

Prof. Dr. Joy Jacqueline Pereira
(Universiti Kebangsaan Malaysia)

Invited Speaker 5:
Natural Hazards in Malaysia — Why Geologists are Needed

Prof. Dr. Felix Tongkul
(Universiti Malaysia Sabah)

Invited Speaker 6:

Geoscience Inputs for the Proposed Guideline on Vulnerability Assessment
and Risk Index for Critical Infrastructures

YBhg. Dato’ Zakaria Mohamad, PGeol.
(Presiden Institut Geologi Malaysia)(IGM)

Q&A Session
Lunch
Discussion Session

Moderator: YBhg. Dato’ Zakaria Mohamad, Mr. Abd. Rasid Jaapar and
Dr. Frederick Francis Tating

Tea/Coffee Break
Conclusion
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Workshop 2

1%t October 2019 (Tuesday)

14:00 — 14:15
14:15 - 14:30
14:30 — 14:45
14:45 — 15:00
15:00 — 15:15
15:15 - 15:30
15:30 — 15:45
15:45 - 16:00
16:00 — 16:15
16:15 - 16:30
16:30 — 16:45
16:45 - 17:00
17:00 - 17:15
17:15-17:30
17:30 - 18:00

Workshop on Disaster Risk Reduction (DRR)
Session Chair: Prof. Dr. Joy Jacqueline Pereira

Enhancing Resilience to Geohazards through Communication: Key Principles
and Approaches

Dr. Alan Thompson
(Cuesta Consulting Limited, United Kingdom)

Earth Observation and Geospatial Technology

Dr. Khamarrul Azahari Razak
(Universiti Teknologi Malaysia)

Debris Flow and Sediment-Related Disaster in Malaysia: A Perspective within
DRR Framework

YBhg. Dato’ Zakaria Mohamad, PGeol.
(Presiden Institut Geologi Malaysia)(IGM)

Q&A Session
Tea/Coffee Break and Poster Presentation
Disaster Risk Resilient: Reflecting on Some Landslide Disasters in Malaysia

Dr. Lim Choun Sian
(Universiti Kebangsaan Malaysia)

The Importance of Geological Input in Geohazards Risk Reduction

Dr. Frederick Francis Tating
(Department of Mineral and Geoscience Sabah)

Pengecaman Geobahaya Tanah Runtuh Pendam di Tanah Tinggi Tropika: Be-
berapa Contoh dari Cameron Highland dan Kundasang Malaysia

Assoc. Prof. Dr. Tajul Anuar Jamaluddin
(Universiti Kebangsaan Malaysia)

Greening the Slope: Public Works Department of Malaysia (JKR) Experience
towards Sustainable Development

Nicholas Jacob
(Department of Mineral and Geoscience Selangor)

Q&A Session
Disaster Resilient Cities: Forecasting Multi-hazards for Kuala Lumpur

Dr. Nurfashareena Mohamad
(Universiti Kebangsaan Malaysia)
Landslide Susceptibility Analysis of Kuala Lumpur

Elanni Md Affandi
(Universiti Kebangsaan Malaysia)

Application of Multiple Geoscience Approach in Geohazards Assessment of
Problematic Urban Highway Section in Kuala Lumpur

Abd Rasid Jaapar
(President of Geological Society of Malaysia)

Tsunami Induced Deposit in Semantan Formation around Jerantut Pahang: A
New Perspective

Dr. Askury Abdul Kadir
(Geological Society of Malaysia)

Q&A Session
Discussion / Conclusion
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30t September 2019 (Monday): PRE REGISTRATION
Time : 14:30 - 16:30

Venue : The Palace Hotel (Level 6)

1%t October 2019 (Tuesday)

08:00 - 09:00 Registration
09:00 - 09.30 Opening Ceremony
Session Chair: Mdm. Melissa Sharmah Gilbert
09:30 - 10:00 Keynote Speech 1:
Tsunami Hazard in Sabah — Way Forward
Prof. Dr. Felix Tongkul
(Universiti Malaysia Sabah)
10:00 - 10:30 Tea/Coffee Break and Poster Presentation
Session Chair: Mdm. Melissa Sharmah Gilbert
10:30-11:00 Keynote Speech 2:
Geoscience for Building Disaster Resilience
Prof. Dr. Joy Jacqueline Pereira
(Universiti Kebangsaan Malaysia)
11:00 - 12:00 Parallel Sessions
12:00 - 14:00 Lunch
14:00 - 15:00 Parallel Sessions
15:00 — 15:30 Tea/Coffee Break and Poster Presentation
15:30 - 18:00 Parallel Sessions
19:00 Welcoming Dinner

2" October 2019 (Wednesday)

Session Chair: Mdm. Melissa Sharmah Gilbert

09:00 - 09:20 Keynote Speech 1:
Conservation Geology: From Knowledge to Society
YBhg. Prof. Emeritus Dato’ Dr. Ibrahim Komoo
(Universiti Kebangsaan Malaysia)

09:20 - 09.40 Keynote Speech 2:
Nickel Mining and Its Environmental Impact
Prof. Dr. Muhammad Nurdin
(Universitas Halu Oleo)

09:40 — 10:00 Tea/Coffee Break and Poster Presentation

10:00 -12:30 Parallel sessions

12:30 - 14:00 Lunch

14:00 - 15:00 Parallel Sessions

15:00 — 15:30 Tea/Coffee Break and Poster Presentation

15:30-17:00 Parallel Sessions

17:00-17:30 Closing ceremony
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KEYNOTE SPEAKERS

PROF. EMERITUS DATO’ DR. IBRAHIM KOMOO
Universiti Kebangsaan Malaysia, Malaysia

PROF. DR. FELIX TONGKUL
Universiti Malaysia Sabah, Malaysia

PROF. DR. JOY JACQUELINE PEREIRA
Universiti Kebangsaan Malaysia, Malaysia

PROF. DR. MUHAMMAD NURDIN
Universitas Halu Oleo, Indonesia
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LIST OF ORAL PRESENTATIONS

Disaster Risk Reduction, Engineering Geology & Rock Mechanics

ID No. Title Authors
Historical Earthquake Catalogue Data For Seismic Hazard Assess- Meldi Suhatril, Puteri Azura Sari,
A068 . ; . :
ments In Peninsular Malaysia Ismail Othman and Hendriyawan
AO69 Case Studies And Record For Induced Ground Deformation Caused Frankie Cheah, Mohd Ashraf
By Retaining Wall Installation Mohd Ismail and Law Kim Hing
A081 | Spatial Statistical Analysis of Earthquakes In Sabah, Malaysia Mohamad Bin Abd Manap
Elanni Md Affandi, Ng Tham Fatt,
A098 | Landslide Susceptibility Analysis Of Kuala Lumpur Using Bivariate Ferdaus Ahmad, Vanessa J.
Statistical Analysis For Geohazard Assessment Banks, Christian Arnhardt, Zamri
Ramli and Qalam A'’Zad Rosle
A108 Integration of GIS-Based MUSLE Model For Flood Disaster Assess- Rodeano Roslee and Kamilia
ment in Kota Belud Area, Sabah, Malaysia Sharir
A119 | Pengecaman Geobahaya Tanah Runtuh Pendam Di Tanah Tinggi
Tropika- Beberapa Contoh Dari Cameron Highland Dan Kundasang Tajul Anuar Jamaluddin
Malaysia
. . . Askury Abd Kadir, Mohd Suhaili
A126 Tsunam!-lnduced Depos¢ In Semantan Formation Around Jerantut, Ismail, Choong Chee Meng and
Pahang: A New Perspective : .
Jasmi Ab Talib
Disaster Resilient Cities: Forecasting Multi-Hazards For Kuala Nurfasha_lreena Muhamad ’ _Joy
A143 L Jacqueline Pereira and Julian
umpur
Hunt
Modified Grout Pressure Method For Predicting Ground Surface Darvintharen Govindasamy,
A046 Settlement In Kenny Hill Formation Mohd Ashraf Mohamad Ismail
y and Mohd Faiz Mohammad Zaki
A077 | Rock Mass Classification in Tunnelling - A Practical Approach Mogana Sundaram N
Afiq Farhan Abd Rahim, Abd
A152 Application of Multiple Geoscience Approaches In Geohazards As- Rasid Jaapar, Mohd Farid Mohd
sessment of Problematic Urban Highway Section In Kuala Lumpur Dali and Mohd Farug Syahmi Md
Aripin
A004 | Evaluation Of Rock Cut Slope Stability Of Sandakan Formation By Rasyidah Moneey, Ismail Abd
Modified-Slope Mass Rating (M-SMR) System, Sabah, Malaysia Rahim and Baba Musta
A0SO Probabilistic Seismic Hazard Assessment of Balik Pulau Region, Siti Noor Shafigah Badrolhisham
Pulau Pinang And Abdul Halim Abdul Latiff
Application Of Geohazard-Seismic: Influence Of Channel Structure Norazﬁ Anuar Hasni, Nur
A025 R - Shafigah Shahman, Deva Prasad
Towards Gas Cloud Distribution At ‘B’ Field - .
Ghosh and Jasmi Ab Talib
AOB7 Greemng The Slopes — PUb!IC Works Department Of Malaysia (JKR) Nicholas Jacob T Jacob
Experiences Towards Sustainable Development
Correlation Between Uniaxial Compressive Strength, Point Load Sharan Kumar Naaendran and
A045 | Test, Young Modulus And Schmidt Hardness For Weathered 9 :
: Mohd Ashraf Mohamad Ismail
Limestone
. . . Abdul Qadir, Ismail Ahmad Abir,
AO64 Land.Use/Land_ Cover (_Zhange Of Delhi Region Using Remote Maryam Tahir and Naseem
Sensing And Gis Techniques
Akhtar
. N . , . Ailie Sofyiana Serasa, Goh Thian
A106 | Correlation For Estimating The Static Young’s Modulus Of Limestone Lai and Abdul Ghani Ms. Rafek
126 Warta Geologi, Vol. 45, No. 3, July — September 2019
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Mining & Quarry

Downstream Fluvial Section

ID No. Title Authors
Assessment of Spatial Distribution of Heavy Metal Associated with . .
e o . ™ L Piseth Heng, Kamar Shah Arrifin
A023 Mining Activities using Compositional Data Analysis in Sg Koyan, and Hareyani Binti Zanidi
Pahang
A095 Mineral Production and Mining Industry Linkages In The Economy Mohd Suhaili Ismail and Haniza
of Malaysia Zakri
. . . Nor Syazwani Zainal Abidin, Wan
AO53 Source Ropk Pyroly3|s and Thermal Maturity of Tgrhary Coals from Hasiah Abdullah and Khairul
the Merit-pila Coalfield, Central Sarawak, Malaysia.
Azlan Mustapha
Athia Dalily Baharuddin, Ahmad
Mursyidi Alias, Ali Imran Azman,
AO036 Distribution Of Minerals From Sungai Terengganu: Upstream Vs Mohamad Shaufi Sokiman, Md

Yazid Mansor, Jasmi Ab Talib, M
Suhaili Ismail, Abdullah Sulaiman,
Effi Helmy Ariffin and Idham Khalil

Tectonic & Structural Geology

ID No. Title Authors
. . . . Abdul Halim Abdul Latiff and
A006 | Crustal Thickness And Velocity Structure Of Kota Kinabalu Region Faridah Othman
A. Graham Leslie, Ng Tham Fatt,
The Jalan Wangsa Thrust In Eastern Kuala Lumpur; A Marker For A Qalam A'zad bin Rosle, Ram-
A012 | Major Crustal Boundary Between The Leading Edge Of The Sibu- zanee Mohd Noh, Thomas J.H.
masu Block And The Sukhothai Arc? Dodd, Martin R. Gillespie and
Marcus R. Dobbs
Abdullah Sulaiman, Hasrizal
T . Shaari, Aidy M Muslim, Siti
A130 Palaeo-ChanneI Morpholog.y And Dlstrlbutlons In The Straits Of Ma- Aishah Ishak, Sumayyah Mohd
lacca During The Last Glacial Maximum . .
Huri Al-Amin and Mohamad
Shaufi Sokiman
L . . . Nur Shafiqah Shahman, Norazif
A026 Sglsnjlc Attrlbut_es for Faults In.terpretatlo.n and Geomorphology: Ap- Anuar Hasni & Deva Prasad
plication to N-Field, Malay Basin, Malaysia
Ghosh
Petroleum Geology, Sedimentology & Paleontology
ID No. Title Authors
A033 Lithofacies Of The Jurassic-Cretaceous Continental Deposit Along Azyan Syahira Azmi, Mohd
Jerantut-Maran Road In Jerantut, Central Pahang Suhaili Ismail and Jasmi Ab Talib
Petrographic & Petrophysical Properties of Turbidite Sandstones of . . -
A052 West Crocker Formation, Sabah Nurul Syahidatul Balqis Haidzir
The Idanre Granite Complex, Southwestern Nigeria: A Synopsis And . .
ALLS Paradigm Of Petrographic And Petrochemical Characterization Oluwatoyin Akinola
The Continental Shelf Beyond 200 Nautical Miles: Overview Of
Al24 Exploration And Exploitation of Its Natural Resources Mazlan Madon
Source Rock Evaluation Of Deep-Marine Turbidites In The Semang- Zulgarnain Sajid and Hassan
A086 : : ; :
gol And Semantan Formations, Peninsular Malaysia Baioumy
A088 | Analysis of Mechanical Behaviour of Reservoir Rock Properties Kwan Mei Fern and Noraini Surip
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Litho- And Biostratigraphy Of The ‘Black Shale’ Facies (Chert Unit)

Nurliyana Hamdan and José

A107 S;r':'i:(:u?aermhﬁggg);g:alz)ormatlon At Kampung Kubu Gajah (N Perak, Antonio Gamez Vintaned
Sequence Stratigraphic Interpretation For Delineation Of Hydrocar- Najmuddin Abdul Rahim, Wan
Al121 bon Sand In A Shallow Gas-Prone Reservoir, West Baram Delta, Ismail Wan Yusoff and
Sarawak, Malaysia Kurniawan Adha
A008 Lessons From Deep 2d Seismic Over Central Luconia Province, St N.ur Eathlyah Jamaludin,
Offshore Sarawak Ber_ljamln _Sautter, Manuel_
Pubellier & Michael Poppelreiter
. _— . - - . Abd Al-Salam Abduh Saeed
AOLO lr\gulktllplﬁ—ticra?g:;iﬁ:]tnbutes Efficiency For Seismic Sequence Stratig- Almasgari, Deva Parsad Ghosh
phy nterp and Abdul Hadi Bin Abd Rahman
Thomas J.H. Dodd, Ng Tham
. . . . Fatt, Qalam A'zad bin Rosle,
AOLL E:x;gs:g?t&;ﬁos‘l{;e Sedimentology of The Kenny Hill Formation, Ramzanee Mohd Noh. A. Gra-
y ham Leslie, Marcus R. Dobbs
and Martin R. Gillespie
. . . Muhammad Jamil, Abdul Hadi
pots | Qo2 Marne Patogene Secimertan seduences O WestSabah | Ratman, Nnar Armed
porary ©p 9 Siddiqui and Nisar Ahmed
A021 The Sedimentology And Depositional Environment Of The Late Najiatun Najla Mohamad, Abdul
Jurassic - Cretaceous Pedawan Formation, Serian Area, West Hadi Abd Rahman and Mohd
Sarawak Suhaili Ismai
A096 Evaluating The Stratigraphic Trapping Mechanism In X-Block, Pe- Nik Nur Anis Amalina Nik Mohd
nyu Basin Hassan and Kim Kiat Liaw
. . Abdul Hadi Abd Rahman, Nur
A099 'IF')rgnHolocene Development Of Perak River And Coastal-Deltaic Afigah Ismail and Maizatul
Asnida Abd Manaf
West Crocker Subdivisions: West Crocker, East Crocker, North . . -
A105 Crocker & South Crocker Formations Nurul Syahidatul Balqis Haidzir
. . . Octaviana Antonia Feliz Soares
A123 Impact.Of Sandstone Mlneralog.y.On Regervow Quality Of Sanql- de Jesus, Noraini Surip and Joel
stones: A Case Study Of The Miri Formation, Sarawak, Malaysia.
Ben-Awuah
. . . . . . Muhammad Umar Sarimal,
A127 éggg?illf Fszsblii Sekitaran Paralik Formasi Kalumpang Di Pulau Sanudin Hj. Tahir, Baba Musta
' and Junaidi Asis
A048 Sedimentology Of Turbidites-Bearing Pedawan Formation (Jurassic-
Cretaceous), Sarawak. Observation From Outcrops In Batu Kawa Syazwan Afiq Shaharuddin
Area
Satyabrata Nayak, Prabal Shan-
A059 Deepwater Sediment Fill In Sabah Trough And Beyond kar Das, Azwari Huslan B Mohd
and Anyi Ngau
. . . . Noureen Shoukat, Numair
’ ’ ’ y Rahman, Syed Haroon Ali
Sedimentary Fabrics, Depositional Environment, And Provenance Q‘T"mar U.Z Zama_n Dar, Pu Ren-
. . : hai, Shahid Ghazi, Abdul Wahab,
A087 Of The Late Neoproterozoic Hazara Formation, Lesser Himalayas, M. Riaz. Zul in Saiid and
North Pakistan - Riaz, Zulgarnain Sajid an
Tahir Aziz
Yonash Philetas Immanuel,
A089 Sedimentary Facies And Depositional Environment Of Late Neo- Fasha Nurkala Kalidasa, M. Ha-
gene Deposite; Case Study In Majalengka Sub-Basin, Indonesia kim Al Amin, Padel Mohammad
Agam and Ahlun Nizar
. . L . Nor Shamsimah Ab Rahman,
B35 | A ot 100 APPIEAIEN O EX Pl |1 Toogahanc ihas G
’ Poppelreiter
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AQ92 Stratigraphic Zonation For The Carbonate Distribution Of Field E6-3, | Nurul Shazleen Husna Saad and
Cycle V In Central Luconia Siti Nur fathiyah Jamaluddin
o . . . Fadzlin Hasani Bin Kasim
Characterization Of Lower J Reservoirs, Malay Basin By Using Well . Co )
Alar Logs, Petrography, XRD, LPSA And Core Analysis Result NumawAhm_ed SIdquUI &
Amita Ali
A022 Facies Analysis Of The Pedawan Formation In Kota Padawan - Nur Marina Samsudin and Abdul
Siburan Area, Kuching, Sarawak. Hadi Abdul Rahman
Facies Analysis Of Deep Marine Channel To Lobe Deposits Of Nisar Ahmed, Hassan Ba'°“’.“y’
A057 Maastrichtian Layar Member Of The Belaga Formation, Rajang Ahmed Mohamed Ahmedsalim,
’ Abdul Hadi Abd Rahman and
Group, Sarawak ;
Muhammad Jamil
A118 Depth Distribution Of Optimally Preserved Larget Benthic Foraminif-
eral Tests In The Sublittoral And Uppermost Bathyal Zones North- Wan Nurzalia Wan Saelan
west Of Okinawa Island, Japan
. . - . . . Qazi Sohail Imran, Deva Prasad
Al54 Reservoir Properties Prediction using Stochastic Inversion Ghosh & Numair Ahmad Siddiqui

Conservation Geology, Geoarchaeology & Geotourism

ID No. Title Authors
A078 Archaeo-Geotourism: Potential Palaeolithic Site In Eastern Sabah Siti Kha"af" Abd Jalil, Nor Kha!-
runnisa Talib and Mokhtar Saidin
Nursufiah Sulaiman, Noorza-
. . . . mzarina Sulaiman, Norshafika
Al104 Potential Geoheritage Values Of Gua Sireh, Baling Kedah Abdullah, Nur Syafiga Mohd
Sabari and Nur Farina Roslan
Al17 Database And Conservation Of Limestone Hills In Malaysia Thor Seng Liaw, Jun Kitt Foon &
Gopalasamy Reuben Clements
A122 Geokarst Educatllon Potential Of The Merapoh Caves: Lipis Aspiring Norbert Simon
Geopark, Malaysia

Hydrogeology, Environmental Geology & Geochemistry

ID No. Title Authors
AO13 Biogeochemical Behavior Of Nutrients In Soil-Plants From Oil Palm Racheal Khai Shyen Lo, Baba
Estate, Tawau, Sabah Musta and Chong Khim Phin
. . Mohd Hariri Arifin, Muhammad
AO18 C_%eophysmal Survey And Lineament Study For Groundwater Explora- Khairel Izzuan Ismail and Tajul
tion At Pulau Mengalum, Sabah .
Anuar Jamaluddin
AQO1L Cased Hole Formation Resistivity Contribution in Water Management | Ghareb Hamada, Osama Mahdy
and Production Enhancement of Mature Reservoirs and Murro Chandran
Analysis of Rare Earth Elements in Soil, Rock and Concentrate .
A054 Samples by LA-ICP-MS from JMG'’s Experience Mohd Zahar lbrahim
Nur Shafigah Shahman, Arham
. Lo Muchtar Achmad Bahar, Elvaene
A024 | Petrography Of Andesite Ignimbrite In Temangan, Kelantan James, Muhammad Irfan Abdul
Hadhi and Norazif Anuar Hasni
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A030

Geochemistry Of Granites In Gua Musang

Nor Shahida Shafiee, Lilly
Azleena Azreen Bahrin, Arham
Muchtar, Ainaa Mardhiyah
Hassin and Muhammad
Mugtada Ali Khan

A047

Comparative Evaluation Of Microwave Assisted Acid Digestion And
Li-Borate Fusion Method For Determination Of Rees In Malaysian
Monazite Using ICP-MS

Sanjith Udayakumar, Teuku An-

dika Rama Putra, Ahmad Fauzi

Mohd Noor, Norlia Baharun and
Sheikh Abdul Rezan

A061

Hydrogeochemical Characteristics Of Groundwater In Coastal Zone
Of Terengganu River Basin

Nor Bakhiah Baharim, Nurfa-
tin Adibah Kassim, Syazwan
Aiman Mat Hasdi, Fatin lllianie
A. Ishak, Siti Mastura Jamaludin,
Effi Helmy Ariffin, Kamarudin
Samuding, Roslanzairi Mostapa,
Joseph Bidai and Noor Azhar
Mohamed Shazili

A065

Zircon U-Pb And Hf Isotope Constraints On The Neogene Semporna
Peninsula Volcanic Rocks And Its Tectonic Implications

Elvaene James and Azman A.
Ghani

A070

Combined Of In Tank Aeration And Ozonation Groundwater Treat-
ment System In Kg Melai, Tasik Chini, Pekan, Pahang.

Azrul Normi Idris, Ismail Taw-
nie, Anuar Sefie and Khairul
Nizar Samsudin

AQ072

Groundwater Quality Assessment In Small Island Aquifer, Mabul
Island, Sabah

Azrul Normi Idris, Mohd Khairul
Nizar Shamsuddin, Anuar
Sefie and Ismail Tawnie

A073

Using The Down The Borehole Camera Technology For Groundwater
Inspection In Selangor, Malaysia

Mohd Khairul Nizar Shamsuddin,
Anuar Sefie, Azrul Normi and
Ismail Tawnie

A076

Carboniferous Ammonoids from the Kubang Pasu Formation, Hutan
Aji, Perlis

Meor Hakif Amir Hassan and
Ralph Thomas Becker

A084

Major And Trace Elemental Analysis Of The Belata Black Shales In
Peninsular Malaysia

Esther Boateng Owusu, Tsegab
Haylay & Cornelius Borecho
Bavoh

A090

Study Of Ouw Natural Clay-Tio2 Composites Synthesis Method For
Application To Linear Alkylbenzene Sulfonat Surfactant Degradation
Reactions.

Catherina Bijang

A094

Evaluation Of Water Physicochemical Parameters On Acid Mine
Drainage Impact Surrounding Tasik Puteri Area, Terengganu

Fatihah Azmi and Izhar Abadi
Ibrahim Rais

A097

Groundwater Hydrogeochemistry Assessment In Langat River Basin,
Malaysia

Anuar Sefie, Ismail Tawnie,
Mohd Khairul Nizar
Shamsuddin, Azrul Normi Idris,
Syaiful Bahren Saadudin and
Munirah Abdul Zali

Al12

Molecular And Trace Element Geochemistry Of The Shales Of Patti
Formation In The Southern Bida Basin, Nigeria

Mutiu A. Adeleye, Omotola, O.
Odurinde and Wan H. Abdullah

All4

Estimation Of Water Surface Level Using Digital Terrain Model In
Data Sparse Environment

Mohd Talha Anees

Al16

Trace Elements Concentration In Quaternary Shallow Aquifers Of
Northern Kelantan, Malaysia

Mohammad Mugtada Ali Khan,

Kishan Raj Pillai Mathialagan,

Hafzan Eva Mansor, Aweng Eh
Rahk and Talha Anees

A120

Effects Of Rainfalls And Air Temperature On Groundwater Levels In
Kedamaian Basin, Kota Belud Sabah

Jaineh Linggi, Zulherry Isnain
and Baba Musta

A136

Heavy Metals Content In Ultrabasic Soil And
Plant Around Ranau Sport Complex, Sabah, Malaysia

Sahibin Abd Rahim
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AQ49 Geochemistry Of Volcanic Rock In Pulai, Peninsular Malaysia, Empha- | Nur Nadwa Syahirah Ai Zamrud-
sis On Tectonic Implication din and Jasmi Hafiz Abdul Aziz
The Integration Of GIS And Ahp Techniques For Mapping Of Ground- .
A027 water Potential Zones In Johor Southern Region, Malaysia Mohd Shahrul Syukri Yahya
Sanjith Udayakumar, Sheikh
Abdul Rezan, Ahmad Fauzi
A0AL Liberation Studies Of Malaysian Monazite Concentrates: Effect Of Mohd Noor, Teuku Andika Rama
Grinding And Concentration Processes Putra, Roshasnorlyza Hazan,
Khaironie Mohamed Takip and
Norlia Baharun
Characterization And Potential Industrial Application Of Gypsum Rich | Nur Nadhirah Zailan and Kamar
A135 o
Waste Shah Ariffin
Applied Techniques in Geoscience
ID No. Title Authors
Ahmad Khairul Abd Malik,
Aziman Madun, Mohd Firdaus
AO28 Rock identification using seismic refraction method and electrical Md Dan, Mohd Khaidir Abu Talib,
resistivity tomography Faizal Pakir, Saiful Azhar Ahmad
Tajudin and Muhammad Nur
Hidayat Zahari
. . . o Nuraisyah Samsudin, Nordiana
AO50 ICr;ne:tihnerTAaéltﬁ(t)lédles In Clay Dominated Area Using 2-D Resistivity Muztaza and Muhammad
ging Taqiuddin Zakaria
Previna Arumugam, Chee Meng
Choong, Weng Sum Chow,
. . . Benjamin Sautter, M Noor Amin
A009 | Crustal Modelling Along The Port Dickson —Kuala Rompin Transect Zakariah. Muhammad Azfar
Mohamed, Sanjiv M Kumar and
Azyan Syahira Azmi
A014 Geothermal Exploration Using 2d Resistivity Imaging And Geomag- Muhammad Kadri, Nordiana
netic Method In North Sumatera, Indonesia Mohd Muztaza and Irfandi
The Application Of The Persistent Scatterer (PS) And Small Baseline
A060 | (SBAS) Interferometry Techniques To Detect Surface Deformation In Kazeem Rauff and Ismail Abir
Penang Island With Palsar Data
Mohd Faiz Mohammad
AO71 Calibration Of In-Situ Pressuremeter Test Using Numerical Simula- Zaki, Mohd Ashraf Mohamad
tion: A Case Study Of Kenny Hill Formation Ismail, Darvintharen
Govindasamy and Lim Siao Phin
AQ74 Enhancement Of Peat Soil Properties By Applying Electrokinetic Abdul Wahab, Zaidi Embong,
Stabilization (EKS) Method At Parit Parit Kuari, Johor, West Malaysia | Qamar Uz Zaman & Hidyat Ullah
Qalam Rosle, Marcus Dobbs,
Muhammad Ramzanee Mohd
. Noh, Muhammad Ezwan Dahlan,
A083 | Development Of A 3D Geological Model For Kuala Lumpur (3DKL) Alvyn Mickey, Jontih Enggihon,
Kenneth Lawrie, Nikki Smith,
Helen Burke and Graham Leslie
. . - Grisel Paola Jimenez Soto, Mi-
AO85 Non Statlonarly_ Training Images Frc_>m Moc_iern Carbonate Analogues chael C. Poppelreiter and Khaidir
For Mps Modeling In Central Luconia Province
Rahmatsyah
. ) . . Amatul Syafi Abdul Basit, Abdul
AQ91 D_|V|ng Wave Tomography: Forward Modelling On Synthetic Data Rahim Md Arshad and Deva
Simulating Shallow Gas Anomaly
Ghosh
A100 Thought-Pro_voklng Observations Of The Regional Gravity Fabrics Of Zuhar Tuan Harith
East Malaysia
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A149

Effect of Monsoonal Clustering For PM10 Concentration Prediction In
Keningau, Sabah Using Principal Component Analysis

Muhammad lzzuddin Rumaling,
Fuei Pien Chee, Jackson Hian
Waui Chang and Justin Sentian

A150

Effect Of Exposure Time Of Near Infrared Light Radiation (NIR) On
Human'’s Vein Visualization

Floressy Juhim, Abu Bakar Abd
Rahman, Fuei Pien Chee and
Abdullah Bade

A031

The Integration Of Seismic Refraction And Multichannel Analysis Of
Surface Wave (MASW) For Subsurface Characterization

Muhammad Taqgiuddin Zakaria,
Nordiana Mohd Muztaza and
Hareyani Zabidi

A003

3d Resistivity Model Building Of Shaly Sand Reservoirs Using New
Seismic Attributes

Nur Farhana Salleh, Maman
Hermana and Deva Ghosh

AO079

Hybrid approach for Enhanced Seismic Imaging using Inversion and
Imaging in Malaysian Carbonate

Yasir Bashir, Deva Ghosh, Ma-
man Hermana, Seyed Yaser
Moussavi Alashloo and Ajay

Biswas

A093

Seismic Forward Modelling: Application Of Finite Difference Eikonal
Solver For Traveltime Computation

Amir Mustawim Maijdi, Seyed
Yaser Moussavi Alashloo, Deva
P. Ghosh and Mohd Hafiz Musa

A103

A Preliminary Study Of Seismic Interpretation In The Offshore Penin-
sular Malaysia

Noorzamzarina Sulaiman and
Nursufiah Sulaiman

A002

Developed Correlations Between Sound Wave Velocity And Poros-
ity, Permeability And Mechanical Properties Of Sandstone Core
Samples

Ghareb Hamada and Veronique
Joseph

A040

Extended Discovery Of Prehistoric Site At Gua Pelangi Using Ground
Penetrating Radar

Nur Azwin Ismail, Shyeh Sahibul
Karamah Masnan, Rasydan
Muhammad, Shaiful Idzwan

Shahidan and Mokhtar Saidin

A062

Integration Of Resistivity And Gravity Methods For Karstic Void
Identification At Gua Serai-Gu

Zaitul Zahira Ghazali, Nurwa-

hidah Mohd Idrus, Muhammad

Ashiq Bin Abbas, Ismail Ahmad
Abir, Khiruddin Abdullah and
Mohd Nawawi Mohd Nordin

A017

Characterization Of Soft Marine Clay Deposits Using Geophysical
And Geotechnical Methods

Najmiah Rosli, Rosli Saad,
Nazrin Rahman & Nur Azwin
Ismail
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No. ID Poster Title Presenter
1 A005 | Kesan Suhu Terhadap Cirian Mekanik Bata Sisa Rawatan Air Mentah Zulfahmi Ali Rahman
dan Abu Terbang
2 A007 | Assessment Of Petroleum Source Rock Potential And Paleodeposition- Muhammad Nadzmi
al Conditions Of The Paleozoic Carbonaceous Shales Of The Kubang Abdul Ghofur
Pasu And Timah Tasoh Formations In Central Perlis, Malaysia
3 A016 | Spatial Relationship Quantification of Mineralization Factors and Gold | Mathew Gregory Tagwai
Potential Mapping in Kelantan, Malaysia
4 A029 | Subsurface Investigation For Cocoa Cluster - Ranau Highland Cluster | Mohamad Kamal Izzat
Development Project, Ranau, Sabah Najid
5 A032 | Closer Look Of The Stratigraphy And Structural Patterns Of The Siti Nur Fathiyah
Neogene Basin In The Offshore Of Kudat Peninsula Jamaludin
6 A034 | Subsurface Structures And Minerals Identification Using Electrical Nur Farhah Ali
Method And Geological Analysis At Bojonegoro District, Indonesia
7 A039 | Survei Geofizik Menggunakan Kaedah Keberintangan Elektrik Dan Zulaika Farhani
Pengutuban Teraruh Bagi Profil Bawah Permukaan Di Loji Rawatan Air Salehudin
Sungai Bilut, Raub, Pahang
8 A042 | Kesan Pengunaan Bahan Perapi Tanah Organik Bagi Merawat Tanah Wan Mohd Razi Idris
Jerlus Di Kawasan Penaman Padi, Alor Senibong, Kedah
9 A043 | Rock Slope Discontinuity Sets Extraction From Photogrammetric Point Sharan Kumar
Cloud Using Cloud Compare And DSE Nagendran
10 | A044 | A Study On Influence Of Twin Tunnel Configuration In Kenny Hill Darvintharen
Formation Using Numerical Approaches Govindasamy
11 | A058 | Prediction Of Unload-Reload Pressuremeter Modulus (EUR) Using Mohd Faiz Mohammad
Gmdh-Neural Network: A Case Study Of Kenny Hill Formation Zaki
12 | A082 | Geochemistry Of Permo-Triassic Meta-Sedimentary Rocks Of South- | Ahmad Fauzan Yusoff
ern Part Ulu Sokor Gold Mine Deposit, Kelantan, Peninsular Malaysia:
Emphasizing On Source Area, Provenance, Recycling And Depositional
Tectonic Setting
13 | A102 | Application Of Electrical Resistivity Tomography To Identify Suitable Muhammad Haniff Ahmad
Location Of Shallow Tube Well For Irrigation
14 | Al113 | Mapping of Major Fault Structures By Gravity Technique In Peninsular Nurul Fairuz Diyana
Malaysia Bahrudin
15 | A125 | What Lies Beneath: Deep-Marine Trace Fossils In The West Crocker Mazlan Madon
Formation And Their Palaeoenvironmental Significance
16 | A133 | Trace Element Fractionation Behaviour of Soil From Benta Alkali Sy- Siti Nadzirah Nazri
enite
17 | Al141 | Risk of Biotic Degradation on Structural Wood Melissa Sharmah Gilbert
Jesuet
18 | A151 | Slow Onset And Emerging Hazards In The Coastal Zone Of Kuala Nurul Syazwani Yahaya
Selangor, Malaysia
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No. ID Poster Title Presenter

19 | A019 | Soil Nutrients and Relation to Basal Stem Rot Disease Incidences In Oil | Racheal Khai Shyen Lo
Palm Estates With Different Agronomic Practices

20 | AO075 | Basic Friction Angle Value of Planar Surface For The Sandakan Ismail Abd Rahim
Formation, Sabah, Malaysia

21 | A109 | Flood Susceptibility Analysis Using Geospatial Frequency Ratio In Kota Kamilia Sharir
Belud, Sabah

22 A110 | Landslide Susceptibility Analysis Using Factor Analysis Model (Fam) In Mahadi Santa
Kota Kinabalu, Sabah

23 | A111 | The Sabah Annex For Did Guideline For Erosion And Sediment Control Jeffery Anak Pirah
In Malaysia: A Case From Sabah West Coast

24 | A128 | Utilizing The Magnetic Source Edge Detection (MSED) Method In Gerald Eko Ejiga
Mapping Geologic Features Within A Sedimentary Basin

25 | A131 | Slope Failure Run-Out Estimation From Earthquake Disaster: A Case | Hennie Fitria Wulandary
Study In Mesilou, Kundasang Soehady Erfen

26 | Al132 | Sedimentologi Jujukan Batu Pasir Bertangga Di Air Terjun Bukit Khor Wei Chung
Bertangga, Pahang.

27 A137 | Characterization of Sacharomyces Cerevisiae Isolated From Sabah Rahmath Abdulla
Soil For Fuel Ethanol Production

28 | A138 | Mining The Microbiome: A Mini Review On Natural Products Discovery Suraya Abdul Sani
From Soil

29 | A139 | Environmental Attitudes And Preferences For Mangrove Conservation Fazilah Musa
At Kilim Karst Geo-Forest Park, Langkawi, Malaysia

30 A140 | Oligosen Akhir — Miosen Awal Foraminifera Bentos Kecil Dari Formasi Junaidi Asis
Crocker Dan Formasi Temburong, Selatan Semenanjung Klias

31 | Al142 | A Systematic Literature Review On Community Resilience To Natural Hardawati Yahya
Disaster: Enhance Risk Management For Sustainable Forest
Management In Sabah

32 | Al44 | Applying Fuzzy Contrast Enhancement On Earthquake Impact Images Suzelawati Zenian

33 | Al45 | Accumulation of heavy metals in rice grown from rainfed rice field in Diana Demiyah Mohd
highland of Kiulu Valley, North Borneo Hamdan

34 | Al46 | Bioleaching: A Microbial Technology Approach On Environmentally Suraya Abdul Sani
Friendly Refinement Of Low Grade Metals - A Review

35 | Al48 | Enforced Mechanical Properties Of Plaster Paris: Effect Of Organic Asmahani Awang
Fibre

36 | Al1l53 | Model Fitting On Earthquake Occurrence In Sabah Su Na Chin
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SK-1

Tsunami hazard in Sabah — Way forward

FELIX TONGKUL

Natural Disaster Research Centre, Faculty Science and Natural Resources
University Malaysia Sabah, Malaysia
Email address: ftongkul@ums.edu.my

Abstract: The coastal areas of Sabah located
near the seismically active zones of Philippines and
Indonesia would be affected by future earthquake-
induced tsunamis located in the Sulu Sea, Celebes Sea
and South China Sea. Based on historical records of
tsunamis and large earthquakes, the potential source of
tsunamis would be along the trenches of Manila, Negros,
Sulu, Cotabato, Sangihe and North Sulawesi. Based on
tsunami propagation models from these sources, using
worse-case scenarios (Magnitude 8 earthquake), it was
found that tsunami waves can reach the coast of Sabah
between 30-120 minutes, depending on the locations. The
relatively wide continental shelf along most of coastal
areas of Sabah, however, resulted in insignificant run-ups
(less than a meter) of these distant tsunamis, except for
some areas. The narrow continental shelf fronting the
coastal areas of Tawau and Semporna resulted in locally

significant run-ups (more than a meter). While tsunamis
cannot be prevented, levels of risk can be reduced and
sometimes eliminated with proper understanding of
how it interacts with its surroundings. Tsunami waves
tend to concentrate in certain locations because of wave
refraction due to local bathymetry; the run-up and extent
of inundation is similarly a function of land topography
and near coastal geomorphology. Mapping vulnerable
areas is essential for formulating emergency evacuation
plans. At the same time public awareness campaign on
tsunami hazard preparedness targeted specifically at
communities in high risk areas such as in Tawau and
Semporna should be carried out.

Keywords: Tsunami, earthquake, coastal
geomorphology, tsunami modelling, tsunami inundation
map, tsunami preparedness
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SK-2

Geoscience for building disaster resilience

JOoYy JACQUELINE PEREIRA

Southeast Asia Disaster Prevention Research Initiative (SEADPRI-UKM),
Universiti Kebangsaan Malaysia
Email address: joy@ukm.edu.my

The world is already seeing the consequences of
1°C of global warming through more extreme weather
and rising sea levels among other changes. The 2018
Special Report of the Intergovernmental Panel on Climate
Change (IPCC) on Global Warming of 1.5°C projects
that tropical Southeast Asia will experience more severe
and extreme events that will impact economic growth as
global warming proceeds to 1.5°C. Even if the climate
eventually equilibrates at 1.5° C above pre-industrial
levels, anticipatory adaptation planning is required to
eliminate the risk of large damages and adaptation costs
in exposed and vulnerable areas. This situation calls for
enhanced synergies between climate change adaptation
(CCA) and disaster risk reduction (DRR).

Earth processes and society are connected in
multiple ways and geoscience inputs provide invaluable
insights to understanding hazards and its associated
risks. Susceptibility modelling is advancing in the
evaluation of climate-related hazards such as landslides,
floods, erosion, subsidence and slow onset sea level rise,
among others. Susceptibility modelling enables spatial
demarcation of areas where a hazard event could occur,
depending on contributing surficial features, geological
conditions and processes that vary depending on the
hazard. Modelling of hazards at the local level offer the
best options for monitoring and early warning adaptation
measures. Susceptibility modelling based on terrain

morphology, geology, soils and land cover has been found
to be cost effective, applicable at large or small scales,
complementary to hydrological models and suitable for
land use decision-making.

There is great potential for geosciences to progress
susceptibility modelling for multi-hazards at the local
level under a variety of climate settings, in collaboration
with experts from diverse disciplines. The Asian Network
on Climate Science and Technology (ANCST), facilitates
the advancement of science, technology and innovation
through multi-sector and multidisciplinary partnerships
[http://ancst.org/]. ANCST has been instrumental in
bringing together geoscience, climate and atmospheric
experts from Malaysia and the UK, to jointly develop the
project on “Disaster Resilient Kuala Lumpur”.

Geoscience is steadily increasing its contribution to
the multidisciplinary solution space that addresses the
challenge of climate change. Susceptibility modelling
of hazards offer invaluable insights for understanding
risk, exposure and vulnerability to predict and lessen
the impact of natural hazards as the climate changes.
Nationally available geoscience datasets can be leveraged
to develop local level monitoring and early warning
adaptation measures, under a variety of climate settings.
This is an aspect that is being pursued by the Academy
of Sciences Malaysia through its Disaster Risk Reduction
Research Alliance Committee (DRR Research Alliance).
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SK-3

Conservation Geology: From knowledge to society

IBRAHIM KOMOO

Universiti Kebangsaan Malaysia, Malaysia

Knowledge on Geology (Earth Science) has not been
used extensively for societal well-being. Traditionally,
geologists have been working for resource exploitation
particularly in sectors or industries related to mining,
quarrying and petroleum. These resources exploitative
activities are associated with a set of values considered
as unfriendly and unsustainable to nature conservation.
The term Conservation Geology is derived from the idea
of non-destructive utilization of earth resources with high
heritage values. Conservation Geology is thus defined

as the advancement of knowledge on earth’s physical
resources that contain heritage values and are connected
to the human civilization in the context of history,
culture and science. More importantly, knowledge and
understanding of geoheritage should be translated into
meaningful policy, process and product which can benefit
the society at large. This presentation highlights our
attempts to develop the above idea into a sub-discipline
of geology, and consequently, use the knowledge for
developing products for geotourism and geopark.

138

Warta Geologi, Vol. 45, No. 3, July — September 2019



NATIONAL GEOSCIENCE
CONFERENCE 2019

PERTEMUAN PERSATUAN (MEETINGS OF THE SOCIETY)

SK-4

Nickel mining and its environmental impact

MUHAMMAD NURDIN, LA ODE AGUS SALIM, MAULIDIYAH

Department of Chemistry, Faculty of Mathematics and Natural Sciences,

Universitas Halu Oleo, Kendari

Abstract: In the last few years, natural resource
management activities in Indonesia have mostly been
carried out on mineral and ore resources, this is proven
by the existence of various mining industries. Based on
United States Geological Survey data in 2016, Indonesia
is the 6™ largest nickel producer in the world with a
production of 168,500 metric tons. This was supported
by the Government of Indonesia through the Ministry
of Energy and Mineral Resources in 2017 by building
13 mineral processing and refining facilities (smelters).
The Southeast Sulawesi Province is the largest supplier
of nickel mining potential at 47.6%. To date, there are 18
nickel mining companies operating in Southeast Sulawesi.
The distribution of nickel mining areas in Southeast
Sulawesi covers the districts of Kolaka, North Kolaka,
Konawe, North Konawe, South Konawe, Bombana, and
Button. This study aims to analyze the nickel mining
activities in Indonesia, especially Southeast Sulawesi and
their impact on the environment.

Some negative impacts from nickel mining activities
in North Konawe-Southeast Sulawesi have been reported,
namely 1) Road damage 60.7%; 2) River, swamp pollution
78.6%; 3) Air pollution 64.3%; 4) Agricultural land
disturbance 92.9%; 5) Plantation area disturbed / reduced
by 75%; 6) Reduced agriculture / plantation productivity
of 78.6%; 7) Flora damages 89.3%, and fauna 71.4%;
8) 75% no health empowerment and 57.1% no health

93232 - Southeast Sulawesi, Indonesia

improvement; 9) Changes in community behavior / norm
64.3%. This data is supported by the occurrence of flash
floods in North Konawe in 2019. By 2020, an estimated
71.7 million tons of nickel ore will be absorbed by
domestic processing and refining plants. Then from the
factory products, around 24% will be absorbed by the
domestic stainless steel industry. Based on the negative
impacts reported there needs to be a serious effort in
designing an environmental improvement program.

Keywords: Nickel, environment, Indonesia,
Southeast Sulawesi

REFERENCES

Aldiansyah, S.,and Nursalam, L.0O.2019. Impact of PT. Ifishdeco
Nickel Mining to Environmental Conditions in Roraya
Village Tinanggea District South Konawe Regency. Journal
of Educational Geography Research, 4(1).

Suherman,l.,and Saleh, R. 2018. Supply Chain Analysis For
Indonesian Nickel. Indonesian Mining Journal. 21(1):
59-76.

Ministry of Energy and Mineral Resources. 2017. Investmentand
ongoing operation of purification facilities after Government
Regulation Number 1 of 2017.

U.S. Geological Survey. 2016. Mineral Commodity Summaries
2016.

Warta Geologi, Vol. 45, No. 3, July — September 2019

139

(NGC2019)




ORAL PRESENTATIONS

DISASTER RISK REDUCTION,
ENGINEERING GEOLOGY &
ROCK MECHANICS




NATIONAL GEOSCIENCE
CONFERENCE 2019

PERTEMUAN PERSATUAN (MEETINGS OF THE SOCIETY)

A068

Historical earthquake catalogue data for seismic hazard
assessments in Peninsular Malaysia

MELDI SUHATRIL", PUTERI AZURA SARI, ISMAIL OTHMAN, HENDRIYAWAN

1 UPUM Sdn. Bhd., Malaysia
* Corresponding author email address: meldisht@gmail.com

One of the most fundamental inputs required in
Seismic Hazard Assessment is a reliable historical
earthquake catalogue data for the region of study. In
this paper, the process of earthquake catalogue data
compilation for Peninsular Malaysia is discussed in
detail. The earthquake catalogue data recorded for this
study is compiled from several seismic sources such as
local faults in Peninsular Malaysia, Sumatra Fault Zone
(SFZ), and Sumatra Subduction Zone (SSZ) which
consists of Megathrust and Benioff Seismic sources. The
recorded earthquake data occurred around Peninsular
Malaysia is collected from many sources such as
United States Geological Survey (USGS), International
Seismological Catalogue and Global Earthquake Model
(ISC-GEM)), individual earthquake catalogue (Centennial),
and Malaysian Meteorological Department catalogue.
Selection on the unit of measurements of earthquake
size is needed in order to obtain the consistent unit of

earthquake size in the seismic hazard analysis. Other
types of magnitude scales in the catalogue are converted
to moment magnitude scale (Mw) by using empirical
correlations. Some statistical regression equations
have been developed to generate empirical correlations
for determining the relationship among the different
magnitude scales such as moment magnitude (Mw),
surface wave magnitude (Ms), body wave magnitude
(Mb), local magnitude (ML), energy magnitude (Me),
Japan Magnitude Scale (Mj) and others. The accuracy
of the correlations is determined by using performance
indices such as multiple coefficient of determination (12),
adjusted multiple coefficient of determination (ra2) and
standard deviation (o). The total number of earthquakes
in the working file is 19355. The combined catalogue
after removal of foreshock and aftershock events by
using Gardner & Knopoff criteria (1974), contains 2805
records or less than 15% of the total earthquake records.
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Abstract: Development of major rail infrastructure
project in Klang Valley will give rise to movements in
the surrounding ground with consequent potential for
damage to surrounding structures. In this case record,
a series of finite element analyses has been carried out
to investigate the impact of diaphragm wall installation
in both two-dimensional and three-dimensional analysis
on the vertical ground deformation and changes in
the lateral stress during the installation process. The
impact of the diaphragm wall installation will include
the simulation of the diaphragm wall trenching works,
stability of the wall trenching works using bentonite

and till the completion of diaphragm wall casting
works. Hardening Soil Small Strain model, an advanced
constitutive model with the consideration of small strain
stiffness on the soil will be adopted in this case study.
The measured value of the ground displacement within
the vicinity of the completed wall are tabulated and a
good agreement is observed between the numerical
results and the monitoring data with the consideration
of small strain stiffness on the soil.

Keywords: Deep excavation, diaphragm wall
installation, small strain, finite element analysis
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Abstract: This paper presents an application of
spatial pattern analysis techniques to a seismic data
catalogue of earthquakes in Sabah, Malaysia. It’s intended
to try and detect clusters as well as explore global and
local spatial patterns on earthquakes that were recorded
between 1988 and 2018, having local magnitudes from
the 1.0-6.0 using a geographical information system
(GIS). For this purpose the spatial pattern analysis
techniques chosen for this study were Average Nearest
Neighbour, Spatial Autocorrelation (global Moran’s 1),
High/Low Clustering (Getis—Ord general G), Cluster and
Outlier Analysis (Anselin Local Moran’s I), Hot Spot
Analysis (Getis—Ord Gi*), kernel density estimation,
and geographical distributions. In addition each of
these techniques was implemented in the GIS so that
computations could be carried out quickly and efficiently.
From the results showed that (1) these techniques were
capable of detecting clusters in the spatial patterns of the

occurrence of the earthquakes; (2) both global and local
spatial statistics indicate that earthquakes were clustered
in the study area of Sabah, Malaysia; (3) earthquakes
with strong magnitudes (6 — 6.9) on the Richter scale
were found dispersed in the state of Sabah where seismic
activities were most active compared to other states in
Malaysia; (4) earthquakes with moderate magnitudes on
the Richter scale (5-5.9) were randomly distributed in
Sabah; and (5) earthquakes with weak magnitudes on the
Richter scale (4-4.9) were particularly concentrated in the
Ranau area and southeast area of Sabah. In this study,
we have concluded that the pattern analysis techniques
applied to the seismic data catalogue of earthquakes in
Sabah, Malaysia could detect clusters in the occurrence
of earthquakes from 1988 to 2018.

Keywords: Earthquake, spatial statistics, GIS, Sabah,
Malaysia
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Abstract: In the aspect of geophysical hazard in Kuala
Lumpur, landslide and flood are two major natural disaster
that have degrade the country in all ways. Numerous studies
have been done locally to investigate the mechanism and
nature of geophysical hazards. Landslide is considered a
prominent geohazard in the country and worth RM 34
billion economic losses for the past 34 years. What is
worse is the fact that most landslide in Malaysia occurred
on man-made slope due to anthropogenic causes and can
be mitigated if action is taken fast (Mahmud, 2013). With
more ambitious development projects set for Kuala Lumpur
in the next decade to support the urban innovation and city
performance, mitigation of hazard and emphasis on disaster
risk reduction is imperative to ensure the city’s sustainability,
prosperity and resilience are secured. This paper presents
the method of landslide susceptibility analysis in Kuala
Lumpur using bivariate statistical analysis by correlating
the level of dependency of each class factor with landslide
occurrence in Geographical Information System (GIS). The
deliverable of this study is primarily to provide a suggested
5 ranking classification for spatial probability of occurrence
(very low, low, moderate, high, very high) and does not
convey information on the hazard and risk as well as the
return periods.

Landslide inventory within Kuala Lumpur which
become the primary input for this paper was prepared by
compiling and organizing the relevant landslide occurrences
from the Department of Mineral and Geoscience (JMQG)
and the Kuala Lumpur City Hall (DBKL). Data were
retrieved from various sources such as satellite imagery,
topographical maps, LiDAR data, geological data, reports
and previous land use maps. Media reports were used to
cross-check the landslide events and complete the spatial
and temporal data. Fourteen parameters for landslide
occurrence were analysed which covers topographical,
hydrological and geological which include bedrock
geology, surface geology, distance to lineament, distance
to road, distance to streams, slope gradient, elevation,
topographical position index, curvature, Normalized
Difference Vegetation Index (NDVI), surface roughness,
slope aspect, stream power index and topographical index.
Statistical (qualitative) approaches are data-driven method

and rely on the functional relationships between known
factors and the past landslide distribution (Guzetti et al.,
1999). The individual parameters were compared to the
landslide density map to obtain their relative importance
that contribute to landslide occurrence. The weightage
of each class is calculated based on landslide density
occurrence of each class for every parameter.

The analysis showed 8.9% coverage of Kuala Lumpur
classified as very high susceptible zone comprising of 524
landslide events (80.6%). The most relevant combination
of parameter maps resulted in 88% of success rate. Cross
validation technique done on the chosen map by subdividing
it into 2 zones of alternating area whereby the first zone
is tested and validated using weightage of the other zone
which resulted to 88% and 85% of success rate for Zone
A and Zone B respectively. The study will delineate
landslide prone areas in support of city development and
planning as well as disaster risk and reduction efforts. This
research will help to refine the spatial forecasting ability of
landslide disaster, improve slope management and land-use
planning. Landslide inventory could be further improved
by systematically collect data especially in terms of date,
time and consistent record of landslide points and its type.
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Abstract: Soil erosion is one of the principal causes
of soil degradation and flood disaster in Kota Belud area,
Sabah, Malaysia. The 2015 Ranau earthquake had a major
impact on the river basin system in Kota Belud area.
Tremors caused a major earthquake and several aftershocks
caused widespread landslides occurred around Mount
Kinabalu area. The landslide took off around 1,500 hectares
(15 km?) of soils, rocks and vegetation on the slopes (Figure
1). Landslides not only causes damage to watersheds that
lead to lack of water in the river, but also contributed to
the debris flow occurrences during heavy rain. Some of the
debris flow occurred in Mesilou River, Kilambun River,
Kedamaian River and Penataran River few weeks after a
major earthquake. The effects of debris flow occurrences
have caused the river basin conditions to be shallow. The
natural phenomenon of flood triggered by erosion in Kota
Belud area is now accelerated by human activities that
alter the natural mechanisms. This acceleration is caused
by destruction of plant cover, the growing of wrong
cultivations, unsuitable farming techniques etc., all of
which may be prevented with correct management and
land planning. Soil erosion has been identified as one of
the important environmental issues or main contributors to
the flood occurrences and therefore, detail assessment on
prediction of soil loss and its impacts has been carried out
using the application of the Modified Soil Loss Equation
(MUSLE) model integrated with Geographical Information

Figure 1: Ranau earthquake 2015 caused a major earthquake
and several aftershocks caused widespread landslides occurred
around Mount Kinabalu area. The landslide took off around 1,500
hectares (15 km?) of soils, rocks and vegetation on the slopes.

System (GIS). Identification of potential high-risk erosion
areas was made using a thematic data layering approach
to analyse risk areas. The quantitative soil loss (t ha
'yr') ranges estimates by MUSLE model by a spatial
information analysis approach (GIS) were computed: (a)
Very High risk (>15 tons/ha/year); (b) High risk (10-15
tons/ha/year); (c) Moderate risk (5-10 tons/ha/year); (d)
Low risk (3-5 tons/ha/year); and (e¢) Very low risk (<3
tons/ha/year). About 61.50% (89 Acre) of the area was
classified as very low, 2.67% (4 Acre) as low, 4.76% (7
Acre) as moderate, 3.57% (5 Acre) as high and 27.50%
(40 Acre) as very high (Figure 2). All findings showed
that integration of GIS can be used for spatial analysis in
a regional scale. Production of A total value maps can be
applied to particular development planning areas especially
for housing and agriculture developments or disaster risk
management program.

Keywords: Modified Universal Soil Loss Equation
(MUSLE), empirical model, flood
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Figure 2: Erosion rates in selected rivers at Kota Belud area,
Sabah.
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Pengecaman geobahaya tanah runtuh pendam di tanah tinggi
tropika — Beberapa contoh dari Cameron Highland
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Abstrak: Tanah runtuh pendam lama adalah sejenis
geobahaya yang masih kurang mendapat perhatian di
kalangan geosaintis tempatan kerana kewujudannya sering
terlepas pandang di sebalik kerencaman topografi dan tutupan
tumbuhan yang tebal di kawasan tanah tinggi tropika. Proses
pengecaman dan pemetaannya memerlukan kemahiran dan
pengalaman kerana fitur-fitur geomorfologi yang berasosiasi
dengannya telah diubahsuai akibat proses luluhawa, hakisan
dan pemendapan yang pesat di rantau tropika. Akhir-akhir
ini semakin banyak pembangunan infrastruktur berlaku di
kawasan berbukit dan tanah tinggi Malaysia. Ini secara
tidak langsung mendedahkan pelbagai masalah geoteknik
dan risiko geobencana susulan pengaktifan semula tanah
runtuh pendam apabila diganggu oleh aktiviti manusia. Tanah
runtuh pendam lama boleh dikenalpasti melalui cerapan
morfologi dan corak topografi cerun bukit secara teliti. Kini
dengan penggunaan teknologi drone dan penderiaan jauh
(seperti pengimbas laser, IFSAR, LiDAR, INSAR), proses
pencerapan morfologi tanah runtuh lama semakin mudah
dan lebih meyakinkan. Sesebuah tanah runtuh, samada
yang baharu atau pendam lama mempunyai himpunan fitur-
fitur geomorfik yang tersendiri, bergantung kepada jenis,
saiz dan usia kegagalan. Antara fitur-fitur yang menjadi
petunjuk utama adalah kerawang, tubir yang lengkuk di
bahagian kepala, tubir sisi, cerun cekung di bahagian hulu,
disusuli dengan topografi cembung dan beralun di bahagian
kaki cerun. Tanda-tanda lain seperti kehadiran longgokan
kolovium di kaki cerun atau di dasar lembah, anak-anak
sungai yang bercabang bentuk-Y di bahagian hulu cerun,
kewujudan teres-teres bertingkat, perbezaan kepadatan
tumbuh-tumbuhan dengan cerun sekitarnya, juga boleh
dijadikan petunjuk awal untuk mengenalpasti tanah runtuh
pendam dan menganggarkan usia relatifnya. Beberapa contoh
yang diperolehi dari kawasan Cameron Highlands dan
Kundasang, boleh dijadikan panduan untuk mengecami dan
mengenalpasti kehadiran geobahaya tanah runtuh pendam,
samada muda, dewasa atau tua.

Katakunci: Tanah runtuh pendam lama, geobahaya,
fitur geomorfologi

Abstract: Old-dormant landslide is a type of
geohazard that often been ignored by some local
geoscientists because their occurrences are often
overshadowed by topographic complexity and dense
vegetation cover in the hilly tropical terrain. Their
recognition and identification may require some basic
skills in geomorphology and experience because the
associated geomorphic features tend to be mollified by
intense tropical weathering, erosion and sedimentation.
Recently, more new infrastructural developments are
encroached into the hilly terrains of Malaysia. This has
indirectly exposed various geotechnical problems and
geodisaster risks due to human-induced reactivation of
the unsuspected old-dormant landslides. Old dormant
landslides can be identified through detailed observation
on the morphology and hill slope topography. Now, with
the help of new and advanced remote sensing technology
(such as air-borne laser scanning, LIDAR, IFSAR, INSAR,
etc), geomorphological observation of old dormant
landslide in remote natural terrains is getting easier and
more convincing. A landslide, whether new or old, is often
characterized by an assemblage of distinct geomorphic
features depending on its type, size and age. Amongst the
main signature features are arcuate crown and main head
scarp, side scarps, concave upper slope, convex lower
slope and followed by undulating hummocky topography
at its toe. Other signs include the presence of the colluvial
deposit at the foot of the slope or in the downstream valley
floor, Y-shaped bifurcating streamlets in the upstream,
the existence of stepped terraces, contrast in vegetation
cover compared to the slope counterparts; can be used
as indicators for the identification of and to estimate the
relative age of old-dormant landslides. Some examples
from the Cameron Highlands and Kundasang areas, are
presented herein to serve as a guide in recognition and
identification of dormant landslide geohazard, either
young, mature or old.

Keywords: Old-dormant landslides, geohazards,
geomorphic features
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Semantan Formation is well-established in Malaysia
with their stratigraphic thickness ranges from 2 to 4.3
km interpreted by previous researchers. This typical
volcaniclastic mixed with any nonvolcanic fragment
types, syngenetically formed during the closing up of
paleo-tethys. The occurrence of conglomeratic bed within
a thick sequence of turbiditic Semantan Formation is
triggering some thought on the process of deposition. The
thickness of matrix supported conglomerate is estimated
about 30 m along Jerantut-Jengka road. It seems to be a
chaotic and restricted sequence composed of rounded to
sub-rounded fragments of volcanic origin, ranges from
10 to 150 mm in diameter. Chert clasts are also observed
in minor composition with an average size of 10 mm.
Unfortunately, the fragments are highly weathered with
distinct volcanic texture assemblages through macroscopic

identification, such as andesite, quartz porphyry, crystal-
lithic tuff and rhyolitic tuff. It is a mixture of intermediate
to acid in composition. In geological process, an enormous
energy is required to transport the bigger fragments into
the deep sea setting. We thought that the catastrophic
tsunami was the main agent to shift those materials from
coastal area (delta or river mouth) during the closing of
paleo-tethys by the convergent between Sibumasu and
Indochina. During the Permo-Triassic, the seismicity and
volcanic eruption were extremely active. The previous
researcher interpreted the intraformational conglomerate
was tectonically juxtaposed against the younger turbiditic
sediments of the Semantan Formation. Therefore, the
uniformitarianism perspective can be adopted with
recent tsunami occurrence in our region for revisiting the
conglomerate bed in Semantan Formation.
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Climate extremes are expected to be unprecedented
as the climate changes. The risk of disasters will be
determined by the exposure of assets and vulnerability
of society. The cumulative impacts of disasters can
affect the livelihood options and resources of a society
as well as their capacity to prepare for and respond to
future climate extremes. This calls for scientifically
robust research to develop forecasting capacity, delineate
vulnerable communities and exposed assets as well as
identify short-term response and long-term planning, to
support decision-makers in cities.

This is the context for the 3-year project on
Disaster Resilient Cities funded by the Newton-Ungku
Omar Fund, which is administered by the Malaysian
Industry-Government Group for High Technology
(MIGHT) and Innovate UK. The project aims to
develop city-level multi-hazard forecasting capability to
enhance the resilience of Kuala Lumpur in a changing
climate. Carefully selected meteorological and hazard
models have been adapted for tropical circumstances
to be integrated onto a common multi-hazard platform
designed for managing and communicating risks under
the aegis of the City Hall of Kuala Lumpur (DBKL).
City level assessments requires detailed understanding
of risk in all its dimensions of hazards, exposure and
vulnerability. The focus is on extreme rainfall, flash

floods, landslides, air pollution, high temperatures and
strong winds as well as information on exposure and
vulnerability, which will benefit DBKL.

The project is jointly led by Universiti Kebangsaan
Malaysia’s Southeast Asia Disaster Prevention Research
Initiative, the IRDR International Centre of Excellence on
Disaster Risks and Climate Extremes (ICoE-SEADPRI-
UKM) and University of Cambridge. Primary geoscience
partners from Malaysia include University of Malaya,
Minerals and Geoscience Department of Malaysia,
Geomapping Technology Sdn. Bhd., Param Agricultural
Soil Surveys (M) Sdn. Bhd. and the Geological Society
of Malaysia. Primary geoscience partners from the
UK include the British Geological Survey and Cuesta
Consulting. Partnerships between geoscientists and other
specialists are being fostered to advance knowledge on
multi-hazard risks and translate the project findings for
routine operations, to enhance the resilience of Kuala
Lumpur. The multi-disciplinary expertise brought together
will be maintained beyond the project through several
agreements. Project findings are disseminated through
the Geological Society of Malaysia and Asian Network
on Climate Science and Technology (www.ancst.org),
coordinated by ICoE-SEADPRI-UKM, with support
from the Cambridge Malaysia Education Development
Trust Fund.
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Underground structure has become the world’s present
trend as it can provide an efficient solution to the problems
of metropolitan area limited ground space. However,
settlement induced from tunnelling activity should
consider mainly because it will affect the surrounding
surface and subsurface structures. To study the settlement
problems, Finite Element Method have been used widely
by researchers, engineers and tunnel designers. Tunnel
construction is a three-dimensional process. In practice,
engineers prefer two-dimensional because of time
consumption of three-dimensional analyses. Where three-
dimensional analyses are not appropriate for a big tunnel
project involving several kilometers of excavations and
different cross sections (Moller & Vermeer, 2006). This
paper will discuss about the simplified two-dimensional
method which is modified grout pressure method. Modified
grout pressure method is the modification of grout pressure
method (Likitlersuang et al., 2014). The modified grout
pressure method consists of three calculation phases as
shown in Figure 1.

The study area is situated at the Klang Valley Mass
Rapid Transit (KVMRT) system, the Sungai Buloh-Kajang
(SBK) line. The geological conditions that deals with this
project is the Kenny Hill Formation and Kuala Lumpur
Limestone. But this study will only focus on the Kenny
Hill Formation. The material in Kenny Hill Formation
experience low grade metamorphism which changes
sandstone to quartzite and shale to phyllite (Mohamed et
al., 2007). The methodology of the study will begin with
3D ground model development. Next, the required input
parameter for Hardening Soil model will be determined.
Then, tunnel and soil cross section will be selected and
further analysis will be done in PLAXIS 2D using modified
grout pressure method. For this study Hardening Soil
model used as the constitutive model due to the validity of
this model compared to the first well known constitutive
model Mohr Coulomb. Mohr Coulomb do not replicate
the real behaviour of soil where in actual case soil behave
differently according to loading and unloading effect.

Figure 1: Modified grout pressure methods calculation phases.

The analysis will be continued to proceed until the
settlement curve fit back well with the monitoring data. The
main two parameters that plays role in the modified grout
pressure method is the face pressure and grout pressure.
Face pressure is important in tunnelling where lack of face
support will lead to tunnel face instability. Normally several
layers of loose soil or weathered rock will be found in
underground. The face may not be strong enough to bear
such pressures or unbalanced. So, soil collapse may occur
which result unnecessary settlement at the above ground
surface. So that, the face pressure should be correctly
distributed or applied in tunnel projects. A support pressure
will always necessary at the face of tunnel to counterbalance
the pressure produced by the opposite side of tunnel face.
The results from the analysis will be mainly on compare
with maximum settlement of monitoring data. Besides that,
the ratio of calculated to measured face pressure and ratio
of calculated face pressure to maximum recommended face
pressure will be also discussed in detail in this paper. This
study will discuss the face pressure values to be used in
Kenny Hill Formation in future.

Keywords: Modified grout pressure, face pressure,
Kenny Hill Formation, surface settlement
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Abstract: As a tool to capture rock mass properties
and input parameter in rock-engineering analytical and
design works, rock mass classification systems are widely
used in rock engineering. The systems heavily rely on the
empirical assessment of the input parameters. Several rock
mass classification systems have been developed since
the 60’s, primarily for underground support for tunnels
and caverns. Overtime, their applications were expanded
(Palmstrom, 2006) to other aspects of rock engineering such
as machine excavation, productivity estimation and design
input parameters in numerical analysis. Regardless, all
rock mass classifications developed to-date utilises several
fundamental rock mass properties as shown in Figure 1.
However, the properties selected for the classifications by the
developers can differ and the ratings given can be dissimilar.

Amongst the various rock mass classifications
developed, two classification systems are widely accepted
by the tunnelling practitioners namely, the Q-System by
Barton et al. (1974) and the Geomechanics Classification
(Rock Mass Rating) by Wieniawski (1989). With further
upgrades by its developers, these systems use select
parameters with a defined ratings to derive a single number
to represent the rock mass conditions. These numbers are
subsequently used to determine the level of support required
during the planning stage and construction. The parameters
selected for classifications are dependent upon observations,
interpretation and estimation by the assessor(s). It must
be stressed that, the experience of the assessor plays
a significant role in the selection of the appropriate
parameters, as only a discerning personnel will be able to
identify the subtle features of the classification, along with

Figure 1: Basic rock mass properties (Wyllie & Mah, 2004).

those that are explicit. In short, before commencement of
the project(s), the classifications must be understood, and
cannot be applied as a “black box” system.

In this presentation, important factors that affect the
rock mass classification such as the effect of weathering
and uniaxial compressive strength on parameters are
discussed. Further, to gain an effective understanding of
what is involved in the rock mass classification for tunnels,
this presentation will utilise case studies to highlight how
the geotechnical information logged from rock cores,
interpretation of geological and structural data from field
mapping and aerial image interpretation can be used in
deriving rock mass condition along the tunnels. The aim of
the presentation is to create awareness amongst geologists,
engineering geologists and geotechnical engineers, of the
importance of capturing correct information at early stages
of project, and how it can be best utilised in rock mass
classification, interpretation and in application of empirical
tunnel support. The steps involved in deriving the rock
mass classification for tunnels is summarised in Figure 2.

REFERENCES

Barton, N, Lien, R and Lunde, ] (1974). Engineering classification
of rock masses for the design of tunnel support. Rock
Mechanics (6) 189-236.

Wieniawski, ZT (1989). Engineering rock mass classifications: a
complete manual. John Wiley & Sons, New York.

Palmstrom, A. and Broch, E. (2006) Tunnels and Underground
Space Technology, Vol. 21, pp. 575-593.

Wyllie, C. and Mah, W. (2004) Rock Slope Engineering Civil and
Mining. Rock slope Engineering, Taylor & Francis Group,
London and New York, 431 p.

Rock Mass Classification for Tunnels

Identfy core samples / cuterop zones

below upper weathered zone

Reglonal structures - lterature search,
field mapping, stereapair p
interpretation, down hole imaging

Wdentify domains - weathering, lihology,
siructures, [dentify if homogenous / non-
homagenaus zanes are applicable

| selectsuitable parameters

‘Assign appropriate parameters —
ratings - RQD, Jn, Jr, Ja, |:> calculate statistical distribution for
Jur, SRF, UCS, Jspacing, —ensure il is
‘weathering etc traceable for QA /QC eheck

Determine min, max and mean
RMC parameters & % distribution

Gorrect for apparent dip along
tunnel section

Rock mass quality distribution along
tunnel

Figure 2: Steps for rock mass classification for tunnels E.

Warta Geologi, Vol. 45, No. 3, July — September 2019

151




NATIONAL GEOSCIENCE
CONFERENCE 2019

(NGC2019)

PERTEMUAN PERSATUAN (MEETINGS OF THE SOCIETY)

Al152

Application of multiple geoscience approaches in geohazards
assessment of problematic urban highway section
in Kuala Lumpur

AFIQ FARHAN ABD RAHIM, ABD RASID JAAPAR", MOHD FARID MOHD DALI
MOHD FARUQ SYAHMI MD ARIPIN

Geomapping Technology Sdn. Bhd., Selangor, Malaysia
* Corresponding author email address: abdrasid@geomapping.com.my

Multiple approaches and methodologies have been
used in geotechnical and geohazards assessment for
development purposes especially in tropical environment
of Malaysia. Recent local engineering geological studies
incorporates terrestrial laser scanning method (TLS) for
slope stability analysis (Idrees & Pradhan, 2018; Syahmi
etal.,2011), geophysical surveys for subsurface profiling
(Ashraf et al., 2018; Muztaza et al., 2018), discontinuity
survey and subsequent stability rating for rock slope
stability assessment (Ainul et al., 2018; Goh et al., 2018).
Most methodologies are often applied separately, or
failed to be fully utilized for the investigation, resulting
in inadequate data hence the main engineering geological
issue may not be fully resolved. In certain cases, the flaws
in data acquisition and analysis often results in unforeseen
problems during or post construction period.

This study emphasizes on the utilization of multiple
geoscientific methodologies in conducting an engineering
geological study for construction purposes. The study was
on a section of highway construction with problematic and
potentially unstable grounds. The main contractors with the
advice of the consulting engineer approached geologists
in investigating the issue and seek out suitable and cost
effective solutions. In this presentation, the discussion
focuses on the methodologies used, and its relevance
in investigating the engineering geological issues. An
example of alternate data presentation will be discussed
in providing a set of data understandable by wide range
of users including engineers and planners.

ENGINEERING GEOLOGICAL CHALLENGES
IN STUDY AREA

The study area is situated near a steep hillslope
and nearby residential areas, leaving a relatively tiny
corridor for highway development without compromising
the housing area or constructing in steep, challenging
terrain. However, as construction progresses, multiple
issues encountered including steep rock slopes, surface
and subsurface boulders and water seepages. The granite
weathering profile naturally means more boulders are
expected beneath the surface and appropriate mapping

must be done. An existing rock slope in the section also
required proper investigation prior to excavation to identify
potential instabilities.

METHODS
i. Geological Terrain Mapping

As part of requirement by Mineral and Geoscience
Department (JMG) for hilly area development, the terrain
mapping objective is to classify the terrain according to
its geotechnical challenge for development. This mapping
effort utilizes geospatial input and fieldworks on site.

ii. Geophysical Resistivity Survey

A total of 6 lines of geophysical resistivity survey
each measuring 200 m in length were laid down in
Schlumberger array. 3 lines downhill and 2 lines across
the hillslope were made to gain a thorough subsurface
visualization from multiple tomographic sections to
understand the subsurface boulder distribution and
groundwater flow regime. Another line (1 line) was
laid down separately for determining bedrock layer for
construction purposes.

As the users of the tomographic section usually
involves engineers and non-geologist personnel, it
is important to present the data in simplified manner
making it easier to be understood. Figure 1 shows a
tomographic section and its geological section derived
based on correlations from borehole data and fieldwork
observations.

iii. Boulders Mapping

Boulder mapping showed that the study area is
highly unstable. Areas prone to boulder fall hazards were
identified, (a) areas of boulder clusters along the stretch
of stream channel and on slope steeper than 35 degrees
and (b) areas prone to debris flow hazards.

iv. Discontinuity Survey and Rock Slope Stability
Assessment

An existing rock slope requiring excavation means
a study must be done to assess its stability prior to
any excavation process. In this investigation, field data
acquisition employed the traditional discontinuity survey
using scanline method. However, due to limitations
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Figure 1: The geophysical resistivity survey tomographic
section of a downhill line from study area (a) with its
simplified geological section (b) for ease of understanding
of users especially engineers for boulder removal during
excavation process.

in manual data acquisition especially in analysing far-
reached sections, Terrestrial Laser Scanning (TLS) and
Photogrammetry methods were employed to model the
slope discontinuities’ distribution and orientation. 35 scan
positions for TLS were identified throughout the slope
and data acquisition was done using RIEGL VZ-400i.
Subsequent kinematic analysis was done to identify
the potential failures and Slope Mass Rating (SMR) was
done according to Romana (1985) methodology. For ease
of data management, the slope was divided into multiple
sections. The discontinuities set, and potential failures
were presented in cross-sections to help users understand
the nature of potential failures on site as shown in Figure 2.
Apart from discontinuities assessment based on kinematic
analysis, field observations were also deployed to study
potential instabilities often associated with discontinuities
on slope such as fallen blocks and overhanging blocks.

CONCLUSIONS
Multiple methodologies may be required in solving
an engineering geological problem to identify and
propose proper solution to arising issues. However, the
methodologies must be incorporated properly to avoid

Figure 2: The stereographic plot of discontinuities data from
a section of rock slope (a) with its cross- sectional view (b) to
visualize the orientation of discontinuities and potential failures.

conflicting results and interpretations. Data presentation
to the user must be clear and understandable especially
when it involves non-geologist professionals. In this study,
the methodologies incorporated are terrain mapping,
geophysical resistivity survey, boulder mapping and
discontinuity survey with rock slope stability assessment.
Potential geohazards such as debris flow, rock fall and
potential global scale landslide are presented in this paper.
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This study has been conducted to evaluate the stability
of sedimentary rock cut slope of Sandakan formation by
Modified Slope Mass Rating (M-SMR) system. The
objectives of this study are to determine the quality and to
propose preliminary rock cut slope design such as slope
stabilization and protection measures and to determine
the recommendation levels for slope reinvestigation.
The ‘Lithological unit thickness’ approach, Deere’s
RQD method, weighted average of discontinuity set
spacing, weighted average and statistical mode, weighted
average and new approach of adjustment factor (NAAF)
methods were used to evaluate the uniaxial compressive

strength, RQD, discontinuity spacing, discontinuity
condition, water flow and discontinuity orientation
parameters, respectively. The result of this study shows
that the class of the slopes are class II (good) and class
IIT (moderate). Recommended slope stabilization and
protection measures are installation of weep holes, spot
to systematic bolting for class II and surface drainage,
horizontal drain, systematic bolting, wire mesh or rope
nets and rock trap ditch for class III. Slope re-evaluation
are recommended for normal DMR and detailed DMR and
slope remapping by well-trained engineering geologist/
geotechnical engineer, respectively.
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Malaysia is situated close to two seismically
active plate boundaries which are Indian Ocean plate
and Philippines plate. However, West Malaysia is still
vulnerable and potentially exposed to earthquake from
regional source as it is close to Sumatran Fault and
Sumatran Subduction zone. Sumatra region is listed as
one of the earthquake-prone area in Indonesia as it lies
on an active tectonic zone. An earthquake with magnitude
of 7.0 Mw in 2003 had caused the presence of cracks in
buildings of Penang [1]. Studies on seismic hazard impact
had discovered that Penang Island had been affected by
series of neighbouring earthquakes that includes the Great
Sumatran-Andaman earthquake in 2004, as highlighted
in the report by Malaysia Meteorological Agency [2].
Thus, this study aimed to determine the dominant
frequency distribution by generating microtremor peak
amplitudes map in Penang through natural frequency
measurement using horizontal-vertical spectral ratio
(HVSR) as well as Peak Ground Acceleration (PGA)
evaluation. The detail PGA evaluation of Penang Island
was determined by incorporating suitable attenuation
function of Ground Motion Prediction Equations
(GMPE) which represents the correlation between the
intensity of local ground movement, a, the earthquake’s
magnitude, M, and the distance between one point in
the source of earthquake, r [3]. On the other hand, the
HVSR method was implemented in order to determine
the predominant frequency of the soil site, which then
was use in establishing a map of predominant frequency
that is useful in seismic microzonation analysis of Balik
Pulau district in Penang Island. A total of 20 points had
been recorded in Balik Pulau with recording time for
each point is approximately 60 minutes with the interval
of 500 m between each point. From the HVSR data
acquired in Balik Pulau, it is concluded that the area is
dominated by unconsolidated sediments and stiff soil,
with the average resonant frequency is in between 3 to
4 Hz. Nevertheless, the finding on HVSR’s amplification
factor had indicated that the studied area consists of
flat or lowlands area which has higher probabilities in
seismic wave amplification compared to the highland
area. In addition, the western part of the study area is
more vulnerable towards seismic activity not only due to
its distance from the source but also due to the ground

condition of the area. By integrating the parameters
of resonant frequency and amplification factor, it can
be deduced that the West to Southwest of Balik Pulau
requires more attention and mitigation plan compared to
other region as it is more vulnerable towards any impact
of earthquakes. From PSHA map generated for Penang
Island for fixed intensity and fixed return period in 50

Figure 1: Seismic vulnerability distribution map for 20
microtremor points acquired in Balik Pulau, Pulau Pinang.

Figure 2: Peak Ground Acceleration distribution map of Pulau
Pinang for fixed return period of 98 years or 40% probability
of exceedance in 50 years.
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Table 1: Summary of the output for 20 acquired microtremors points in Balik Pulau, Pulau Pinang.

o Laitade | Longiads g Romant | Anplltion | Shee e | Vs
1 5.3700 100.2480 3.36 1.49 403.2 0.66
2 5.3719 100.2514 3.706 2.24 444.72 1.35
3 5.3669 100.2464 3.34 2.5 400.8 1.87
4 5.3633 100.2442 0.944 3.51 113.28 13.05
5 5.3600 100.2417 3.34 3.84 400.8 4.41
6 5.3569 100.2386 5.999 5.88 719.88 5.76
7 5.3531 100.2367 1.925 5.56 231 16.06
8 5.3497 100.2364 2.001 4.97 240.12 12.34
9 5.3450 100.2350 2.04 5.68 244.8 15.81
10 5.3411 100.2328 1.021 2.38 122.52 5.55
11 5.3369 100.2300 1.479 5.87 177.48 23.30
12 5.3267 100.2253 1.835 4.96 220.2 13.41
13 5.3356 100.2219 1.925 2.89 231 4.34
14 5.3414 100.2142 0.981 6.11 117.72 38.06
15 5.3344 100.2097 1.134 5.2 136.08 23.84
16 5.3347 100.2067 1.558 7.66 186.96 37.66
17 5.3258 100.2083 2.57 5.61 308.4 12.25
18 5.3211 100.2103 1.134 5.81 136.08 29.77
19 5.3167 100.2072 3.117 5.37 374.04 9.25
20 | 53119 | 100.2069 3.27 3.58 392.4 3.92

years, the area closest to the source will have higher PGA REFERENCES

values due to its short distance with the seismic sources.
For fixed intensity in 50 years, the highest PGA value
calculated is 0.025 g while the lowest is 0.006 g. For
fixed return period of 100 years, the highest PGA value
is 0.035 g and the lowest value recorded for Penang
Island is 0.016 g.
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For those areas that are likely to have offshore
geohazards, it will contribute high risks to labor force,
the offshore amenity and the environment as well as
surrounding areas of oil and gas industry. As an advance
precaution, a lot of study needs to be done properly in
term of gas cloud distribution that is significant to the
seismic exploration.

Generally, a gas cloud is an overburden region of
low-concentration gas, escaping and migrating upward
from a gas accumulation. It shows as a region of severely
deteriorated seismic data quality associated with low velocity
and with velocity sags (push down) underneath the gas cloud
overburden (Ghazali, 2011). Due to above matter, this paper
is focusing on identifying the gas cloud through channel
structure by applying several seismic attributes on specify
parameter. Volume attributes such as seismic-instantaneous
attributes, remove bias, envelope, chaos and RMS amplitude
will be applied at particular horizon.

Based on specified interested zone, surface and
thickness map will be produced to analyse further the
pattern of gas cloud distribution. Finalized geohazard
map and ground model will be produced to prevent or
reduce the impact of gas cloud geohazards.

Class 1: Structural/geomorphology

Geomorphological attributes — Stratigraphic channel
play

The main criterion is the mapping of the structure.
Geomorphological analysis is an important aspect of
stratigraphic plays such as unconformity, pinch-out, toplap
and downlap (Ghosh et al., 2014). Geologic depositional-
environment studies leading to seismic-facies analysis
using seismic attributes are useful in reservoir modelling
and delineation in locating sweet spots and reservoir
efficiency and productivity. In the Malay basin, several
channels have been identified, characterized and used for
exploration and field development.

Figure 1 shows the combination of seismic-
instantaneous attributes such as instantaneous phase,
instantaneous frequency, remove bias and envelope
(reflection strength). All of this attribute will be compared

with the main seismic section to undergo deeply
understanding and interpretation towards channel structure
at ‘B’ field. Channel for the ‘B’ field can be categorized
as high sinuosity, possibly sand filled (in point bar)
where the locating hydrocarbon (HC) is high. But for
this research which more towards geohazard indication,
the channel structure influence more on the gas cloud
distribution in the ‘B’ field.

Geohazard Identification - Gas Cloud Distribution
Figure 2 is showing gas cloud characterization in 3D
seismic obtained by using seismic attributes such as
remove bias, instantaneous phase, Chaos and RMS
amplitude at Z time slice. Based on these three attributes,
the gas cloud distribution is briefly understood and it helps
interpreter to identify the reason behind its formation. It
also shows some of minor and major that might influence
the gas cloud distribution.

For clearly understanding the concept, Figure 3 shows
the cross section INLINE and XLINE seismic section
towards time-slices layer at Z=-1300. The white rectangle
dash line is showing the accumulated of the gas cloud in
both seismic sections.

RESULT AND DISCUSSION

Detail understanding need to know regarding the
physical cause of the gas cloud. Gas cloud simply
described as a vertical disturbed zone corresponds with
poor image quality caused by gas accumulations that might
come from leakage through sediments. Fault and fracture
become the contributor for the migration of gas towards
shallower unconsolidated clastic sediments.

The gas is trapped in shallower reservoir sand
which contains channels a few hundred meters below
the sea bottom, sealed by clay, mud, shale or carbonate-
cemented sediments (Ghosh et al., 2014). Other process
like biogenic and thermogenic can also produce shallow
gas. Regarding the information, it is very important to
know the differences within the gas itself either shallow
gas, gas cloud or gas chimney based on certain criteria
such as interpretation, geological surface expression and
the occurrence and origin of formation.
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CONCLUSION
The geohazards-gas cloud in offshore oil and gas
development projects causing a potential impact in term
ofincreasing the intervention works which contribute side
impact of project schedule and cost of project.
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Figure 1: Channel characterization in 3D seismic obtained
by using seismic-instantaneous attributes: (a) Remove Bias,
(b) instantaneous-phase, (c) instantaneous-frequency, and (d)
envelop.

Figure 2: Gas cloud characterization in 3D seismic obtained
by using seismic attributes: (a) Remove Bias, (b) instantaneous
phase, (c) Chaos, and (d) RMS amplitude.

Figure 3: Cross section of time-slices layer (Z= -1300.00 with
Chaos seismic attribute for gas cloud identification: (a) INLINE
seismic section and (b) XLINE seismic section.
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Greening newly formed slopes has not been treated
with respect that it certainly deserved. That is one of
the reasons why many slopes that fail to be greened
after several attempts within the contract and defect
liability periods were left barren until such time that
the erosion becomes the talk of the town or landslide
would occur and only then something is actually done.
JKR has plenty of experiences on greening these
slopes initially using closely turfed cow grass, then,
followed by hydroseeding, using vertiver grass and

more recently using hydroseeding with slopes covered
with biodegradable fibre erosion control blanket. Since
the establishment of the Slope Engineering Branch in
2004, studies on greening the slopes were carried out in
earnest to establish effective means of erosion control
especially for difficult to green slopes along the federal
roads. As a result of these studies, guidelines for slope
bio-engineering have been produced. The paper describes
the path that JKR has trodden to green the slopes along
the federal and state roads.
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Uniaxial compressive strength (UCS) is considered
to be one of the important parameters in rock engineering
projects. In order to determine UCS, direct and indirect
techniques are employed. In the direct approach, UCS
is determined from the laboratory UCS test. In indirect
techniques determine UCS based on the non-destructive
test findings which can be easily and quickly performed
and require relatively simple or no sample preparation.
Indirect techniques are commonly preferred by rock and
mining engineers because of their low cost and ease.
To avoid these drawbacks, this paper focuses on the
correlations between Schmidt hammer rebound values
(Hr) and UCS, which only suitable for specific rocks.
Accordingly, a correlation between L-type rebound value
and UCS established for all rocks, which could use for
estimate UCS, and an upper limit value line for N-type,
are proposed. The correlation could be used for a rough
estimate of UCS. Observed that Hr is a good alternative of
UCS when within its validity ranges. And that correlation
for all rocks is a good way to determine UCS rating for no
specific correlation rocks. The proposed method contributes
to an economic, time- saving, rapid, and convenient rock
mass classification without sampling and laboratory testing.
The results obtained using solely the Schmidt hammer
test for estimating mechanical properties of rocks are
less accurate than when a full suite of laboratory tests is
carried out, but it is hoped that these empirical equations
will help geotechnical engineers making practical decisions
at a preliminary site investigation stage.

These studies mainly focused on using statistical
methods to improve empirical correlations for specific
rocks. However, because the operational principle of
Schmidt hammer and the randomness of rocks, it is not
possible to accurately obtain UCS from the rebound value.
As such, it is necessary to introduce the concept of Hr in
rock mass classification. UCS, which is also influenced by
geometric size and shape, is not an essential property of
rocks. The effect of size needs to be considered because
UCS is obtained through standard laboratory specimen
tests and surface hardness is determined through laboratory
or in situ Schmidt hammer tests. As such, it is best to
attempt to establish accurate relationships between UCS

and laboratory or in situ determined Hr. Schmidt hammer
rebound (Hr) value is well correlated with UCS. This
correlation is essential for geotechnical design and stability
analysis for rapid and convenient rock mass classification.

Rock strength test is used to verify the resistance of rock
against loading. The rock strength test can be classified as
direct or indirect based on comparison between the outputs
of the test with the desired testing properties. As a matter of
fact, many researchers have studied the relationship between
indirect tests and UCS values. For point load test (PLT),
the relationship between point load index and UCS for hard
rock has long been introduced. The most frequently cited
correlations between Point load index (Is) and UCS are UCS
= 24ls, UCS =22.7 Is , and UCS = 20-25Is.Unfortunately,
the above mentioned empirical equations were dedicated
for hard rocks and correlations for weathered sedimentary
rock which is weak in nature are yet to establish.

Keywords: Uniaxial compressive strength, point
load index, young modulus, Schmidt hardness, limestone
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remote sensing and GIS techniques
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The temporal land cover changes have a strong
effect on the urban environment and its surroundings.
In the present study, Delhi metropolitan area had been
considered for the detection of land cover changes using
Landsat images of 1991 and 2011. Emphasis had been
given to identify the extent of urban expansion duly
responsible for land cover changes. A change detection
analysis was performed to determine the nature, extent,

A106

land use/cover and transformation over 20 years of time
period. The study explores that the city has expanded
significantly at the cost of non-built-up land, which has
decreased in its area. Significantly, there was not only the
expansion of city area but also there were interchanges
of land between different land use/cover classes in the
study area. It is found that urban area, fallow land and
vegetation have changed drastically in Delhi.

Correlation for estimating the static
Young’s modulus of limestone
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Abstract: The application of rock mechanics in the
area of geotechnical engineering is important especially in
describing the strength of rock material for assessing the
stability of excavations, foundations and slopes in rock.
In this study, the characterization of the rock material
failure was investigated through the Young’s modulus
parameter, which describes the relationship between the
stress applied to the rock material and the resulting strain.
For an elastic and homogeneous solid, the measurement
of Young’s modulus can be determined either from the
static or dynamic measurements. Numerous studies outline
the differences between the Young’s modulus obtained
from static and dynamic measurement in the laboratory.
Comparatively, the measurement using static methods are
more direct and realistic, as it describes the behaviour
of rock deformation until failure occurs. The dynamic
methods are more versatile and continuous, as they rely

solely on the measurement of elastic wave velocities.
However, one of the most notable disadvantages of rock
material characterization by means of dynamic methods
is that it overestimates the failure of rock material when
compared to its actual value. With this in mind, the aim
of this study is to obtain the measurements of Young’s
modulus using both the static and dynamic methods. Based
on the comparison made, an empirical equation of E_ =
0.9264 (E dy) + 0.4976 with coefficient of determination,
R? of 0.8 is obtained for estimating the static Young’s
modulus for limestone. The equation is applicable in
situation where static measurement could not be carried
out, and also serves as reliable estimation of Young’s
modulus from dynamic measurement.

Keywords: geomechanical characterization, Young’s
modulus, limestone, empirical equation
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INTRODUCTION

Sg.Koyan is located within an active gold district
within Raub-Bentong Suture which host deposits
rich in both precious and base metals (Ariffin, 2012).
Within the area, there are currently active gold mines,
such as Selinsing Gold mine and Penjum Gold mine.
Besides gold productions which benefit the country’s
economy, great environmental risks may be posed like
acid mine drainage. Moreover, the sampling area is
largely occupied by oil palm and rubber plantations
where source like fertilizers can largely increase certain
elemental concentration. Assessment of elemental
distribution in this area has yet to be studied applying
the right multivariate analysis technique. This research
aims to evaluate the distribution of element(s) showing
abnormally high concentration present in water and
to spatially interpolate the enrichment map using
compositional data analysis.

METHODOLOGY

Water samples were collected in Sg. Koyan gold
district where the locations are shown in Figure 1.
The concentration of elements is analyzed using ICP-
OES. since the data is known as compositional data
which carries relative information rather than absolute
measurement (Aitchison, 1986), direct implication of
classical multivariate or univariate theoretically wrong.
(Pearson, 1896) pointed out the spurious correlation
between ratio of common parts. This required special
transformation(s) known as log-ratio transformation(s)
before proceeding to Cluster Analysis (CA), Principle
Component Analysis (PCA), and spatial interpolation
(Boogaart & Tolosana-Delgado, 2013).

In Figure 2, the results from ICP-OES which contain
zero has to be replaced with other value(s) below detection
limit of the instrument, this is known as below detection
limit replacement (BDL). This replacement is done with
zero-replace technique using expectation-maximization
(EM) as descripted by (Palarca-Albaladejo & Martin-
Fernandez, 2008) while replacing a small fraction of
value below detection limit greatly distort the data as
what Aitchison did in 1982 (Aitchison, 1986).

Figure 1: Map showing location of Sg. Koyan gold district,
Raub, Pahang. Projection: WGS 1984 UTM Zone 47N.

This paper used two log-ratio transformations:
Centred Log-Ratio (Clr) and Isometric Log-Ratio (IIr),
more details can be found in (Boogaart & Tolosana-
Delgado, 2013; Pawlowsky-Glahn & Buccianti, 2011).
Sub-composition of S, K, Ca, Na, Mg, Si, and Ba from
completed result is analyzed. Lastly, Steps of Inverse
Distant Weight are also detailed where the final results
require the combination of the use of R Geostatistics and
ArcGIS program to isometric log-ratio (ilr) transformed
data.
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Figure 2: Analysis flowchart to generate Descriptive Statistics,
Cluster Analysis, PCA, and Inverse Distant Weight Interpolation.

RESULTS AND DISCUSSION

As shown in Figure 3, the extremely high content of S
(max=97mg/1) in water are found in several spots where the
rest of the study area show much lower S (less than 1ug/l).
The enrichment of S decreases rapidly away from those
locations. These abnormally enriched S concentrations are
found to be related with agricultural activities, specifically,
oil palm plantation, except only one sample (SGW24) which
was collected from fast flowing stream. Even though, this
stream passing through oil palm plantation around a small
town. The source is also pointed out by cluster analysis which
suggests S has different origin from others elements (Ca,
Na, Mg, Si, and Ba) in the cluster. From the same Cluster
dendrogram, even the presence of K is low but it is partially
influence by anthropogenic activities as it stays out of the
group. Similarly, in PCA, in the first principle component
having the highest variance, S has the highest score while
its direction is about 90°C to other element inferring its
uncorrelated nature to the rest of elements in analysis.

CONCLUSION AND RECOMMENDATION

S content in water is caused by agricultural or
anthropogenic activities which might be from fertilizer
rather than from gold mining activities and it is highly
uncorrelated with other elements in analysis. Even high S
content can be found in one of the fast-flowing streams,
this should not be serious as it will naturally be diluted
in lower stream for it is not detected in big rivers.

Figure 3: From left to right: Interpolated map of S content, EF
and Ca content as proxy element for EF calculation. Visualization
color stretching: Histogram Equalizer.

Since EF is the ratio of ratios of two elements to their
baseline or reference values, it is highly influenced by the
choice of proxy element and its reference value. EF infers
the richness of one element comparing to another element
rather than expressing its abundance or scarcity in nature
in general. Geo-processes, such as weathering, and mineral
enrichment, accounted for the loss and gain of some
mineral, without taking those activities into consideration
EF is a very bias interpretation of elemental richness.
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Abstract: Ever since the downfall of the tin mining
industry, the Malaysian mining industry is perceived
to be no longer significant to the country’s economy,
a perception previously shared by some of the policy
makers. The industry GDP contribution of less than
0.1% furthered strengthened the perception. The GDP
contribution in term of percentage is not really a good tool
to gauge an industry important to an economy especially
the primary industry like mining. In an industrialised
economy such as Malaysia, it is common that the mining
industry percentage contribution to the nation’s GDP is
relatively low because of the enormous contribution from
the manufacturing industries (which include the mineral-
based industries). It would be better to look at the GDP
contribution based on value.

Since the downfall of the tin mining industry and the
country’s turning to industrialisation, the structure of the
mining industry was also changing. The dominant of the
metallic minerals in overall mineral production is now
replaced by the non-metallic minerals which include the
rock and sand aggregates. For example, for the period
between 2010-2016, production of rock aggregates had
increased significantly from 101.8 Mt to 133.1 Mt, sand
aggregates increased from 30.7 Mt to 44.9 Mt while
limestone from 22.4 Mt to 25.4 Mt. Rock and sand
aggregates are critical raw materials for the construction
sector, the increase in production may indirectly associated
with population growth. In contrast, the production of
most metallic minerals, with the exception of tin and
bauxite, declined.

Apart from the production, another way to gauge
an industry contribution to an economy is by looking
at the linkages of the industry with the rest of the
economy. An industry purchased its input materials for
its output production from the other industries within
the economy, which is term as the backward linkage. An
industry also sells its output to other industries within
the economy which is term as the forward linkage. In
general, any increase in the production output of the
purchasing industry will have positive repercussions
on the production output of the supplier industries.
Similarly, with forward linkage the supply industries
will increase its production if the demand for its output
increase.

This study looks into both the production and the
linkages of the Malaysia mining industry with the other
industries within the overall economy of Malaysia.
Integration of production data and the linkages data will
be made to observe if there are links between production
and the impact on the other industries that have linkages
with the mining industry. This will, in a way, give an
indication of the important of the mining industry to the
country’s economy. The data on the mineral production
will be data published by the Department of Minerals
and Geoscience, Malaysia, while the linkages data will
be based on the Input-Output Table published by the
Department of Statistics Malaysia.

Keywords: Mining industry, GDP contribution,
mineral production, backward linkages, forward linkages
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Tertiary coals from the upper part of Nyalau
Formation in Merit-Pila coalfield, central Sarawak are
of interest in this study. The Merit-Pila coal is found to
be related with Late Miocene to Late Pliocene sediments
of Tertiary basins and likely to have upper and lower
coal zones of Nyalau Formation. A total of seven coal
samples were collected at the mine face and subjected
to Rock-Eval pyrolysis, vitrinite reflectance analysis and
proximate analysis to evaluate hydrocarbon generating
potential and determine the thermal maturity stage of the
Tertiary coals. Rock-eval pyrolysis indicates TOC content
ranging from 15.78 to 62.16 wt.%, indicating the coals
have excellent quality source potential for hydrocarbon
generation. Pyrolysis data indicates that the coals are

characterized by high S2 generative potential of 27 to
405 mg/g rock, high oxygen index value of 35 to 70 mg
HC/g TOC and moderate hydrogen index value of 80 to
275 mg HC/g TOC. This suggests that the organic matter
consists of a mixture of Type II/IIT kerogens with Type III
being dominant (Figure 1) and is capable to generate gas
and oil. Merit-Pila coal samples are found to be thermally
immature for hydrocarbon generation based on the Tmax
values that vary from 380 to 425°C and the mean vitrinite
reflectance value that ranges from 0.36 to 0.47% for the
studied coals. The proximate data also supported this
level of thermal maturity. These coals have high volatile
matter with low fixed carbon which eventually indicate
the coal rank as lignite to sub-bituminous.

Table 1: Bulk geochemical of pyrolysis analysis with calculated parameters of the analysed coals in

Merit-Pila coalfield.

Seam Sample Lithology TOC S1 Sz Ss Tmax HI OI PY PI VRo
ID (Wt%) (mg/g rock) ((9) (%)
Seam SB1 Coal 4808 089 3870 3276 414 80 68 3959 0.02 036
B SB2 Coal 5129 174 86.66 2853 415 169 56 8840 0.02 047
Seam SC Coal 56.68 213 103.65 2628 416 183 46 10578 0.02 042
C
Seam SE Coal 62.16 2970 40499 21.07 38 652 34 43469 0.07 043
E
Seam SH1 Coal 1578 135 27.09 1062 424 172 67 2844 0.05 038
H SH2 Coal 2088 345 5793 9.8 421 277 47 6138 0.06 041
Seam SuB Coal 5479 10.06 12897 38.87 380 235 71 139.03 0.07 042
uB

TOC: Total organic carbon; S: Volatile HC; S,: Remaining HC generative potential; S,;: CO, content;

max

(S,/(S,+S,)); PY: Potential yield (S,+S,)

: Temperature at maximum of S, peak; HI: Hydrogen index; OI: Oxygen index PI: Production index
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Figure 1:Plot of hydrogen index versus pyrolysis Tmax showing
the kerogen type and thermal maturity of coal samples in Merit-
Pila coalfield.

Figure 2:A plot of pyrolysis Tmax values versus vitrinite
reflectance (R%) showing good agreement between hydrogen
index value versus pyrolysis Tmax data, and generally an
immature stage for coals samples in Merit-Pila coalfield.

Figure 3:Pyrolysis S2 versus total organic carbon (TOC)
content plot showing the hydrocarbon generation potential for
Tertiary coals in Merit-Pila coalfield.
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Distribution of minerals from Sungai Terengganu:
Upstream vs downstream fluvial section
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This project aims to understand the grain size
distribution and its textural characteristics at Sungai
Terengganu between the upstream and downstream section
with respects to the current flow within the fluvial system
itself. Quaternary deposits consist of gravel, sand, clay
and peat were found along the east coast in the lower
watershed of the Terengganu River basin (Khawar Sultan
& Noor Azhar Shazili, 2009). Joshua & Oyebanjo (2010),
stating that river sediments were originally emanated from
the erosion of the nearby surface, exposed metamorphic,
igneous or sedimentary rocks. According to Parrado-
Romaén & Achab (1999), grain size trends make it possible
to characterize both modern and ancient environments, and
to identify net sediment transport patterns by using grain
size distribution and factorial multivariate analysis. Thirty-
one samples from systematically selected sampling points
along the 10 km stretch of the Sg. Terengganu fluvial were
collected using Ponar grab and was labelled and preserved
accordingly for further analysis. The fluvial current flow
was measured in-situ using lightweight current meter,
Valeport’s Model 106 and location of each sampling
location were recorded using portable global positioning
system (GPS). Laboratory analysis mainly focus on the
sediments textural characteristics using both dry sieve
and wet sieve method, and also by using laser diffraction
particle size analysis (LDPSA) for samples that contain
high percentage of finer particles such as muddy samples.
All analysis was done at Technical Service Division,
Department of Mineral and Geoscience Malaysia, Perak.
Mean size distribution for the downstream section as per
shown in Table 1 and Table 2 shows that the grain size
relatively increases in the size towards the upstream part

from clay size to coarse sand. On the other hand, for mean
size distribution for the upstream section where the grain
size distribution shows a little bit anomaly where the mean
size from ST 6 and ST 7 were comprise of mainly mud
while the rest were distributed within the coarse sand to
gravel size sediments. The current flow variation was
measured and the data were shown in Table 1 and Table
2. The average river flow distribution was then mapped. 0
to 1.0 m/s is classified as low, 1.0 to 2.0 m/s as moderate,
and 2.0 to 3.1 m/s as high. From data shown in Table 1
and Table 2, it can be presumed that the flow of the fluvial
within the downstream and upstream section is slow, as
the values range from 0 to 0.301 m/s only. Theoretically,
rivers tend to slow down at the downstream area and
the velocity is much lower than the upstream area. Even
though the relative current flow for both downstream and
upstream were considered low, but within that range, the
current flow that flowing within the upstream area were
relatively higher compared to downstream section. Quartz
dominating majority of the mineral composition from
the samples taken from both downstream and upstream
section. Following by percentage, other minerals that
also found from the samples were Iron oxide, Ilmenite,
Andalusite, Hematite, Zircon, Tourmaline and few other
minerals as per shown from Table 1 and Table 2. As a
conclusion, the sediments that collected from all the
sampling location were dominant with sandy and coarse
grain sediments with low energy flow and dominated by
Quartz mineral.

Keywords: Downstream, upstream, current,
sediment, texture, Quartz
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Table 1: Data from sampling points at Sg. Terengganu downstream section (river mouth area).

Coordinate Depth Current Meter Data Grain Size Data Mineral Distribution
Station Latitude Longitude (m) g::;g Direction (°) Mean Sorting Skewness Kurtosis Mineral ‘ Percentage (%)
ST 1 05°20°41.0” N 103°07°45.7°E 1 0 26.7 9.537 4301 0.009 0.725 No sample
ST2 05°20°31.6” N 103°08°02.4”E 1 0.187 3521 9.116 4.513 0.020 0.709 No sample
1 0.130 65.5
2 0.130 49.5
ST3 05°20°22.4”N 103°08°19.2”E 3 0.130 47.3 8.904 4.620 0.033 0.706 No sample
4 0.130 1258
5 0.244 271.7
Quartz 88.0
Rock fragment 5.0
ST 4 05°20°24.4” N 103°07°17.8”E 1 0 255.1 -0.074 0.527 1257 0.539 Iron oxide 5.0
Hematite 1.0
Timenite 1.0
Quartz 86.0
1 0 11.8 Iron oxide 5.0
STS 05°20°05.5” N 103°07°51.3”E 2 0.130 51 '4 -0.130 0.470 1.385 0.543 Rock fragment 5.0
. . Andalusite 3.0
Hematite 1.0
ST 6 05°19°59.4” N 103°06°55.3”E ! 0 2203 0.019 0.706 0.652 0.471 No sample
2 0.073 2632
Quartz 85.0
| e | pooze |30
ST 7 05°19°35.9” N 103°07°40.5”E 2 0.301 91.7 3.328 3.019 -0.125 0.576 K ;
3 0244 1088 Andalusite 30
Tlmenite 1.0
Amphiboles 1.0
1 0.187 26 Egzrgﬂ " 85860
ST 8 05°19°32.0” N 103°07°49.8”E 2 0.244 31.1 1.712 2.575 0.495 1.037 :
3 0.187 473 Rock fragment 5.0
Andalusite 2.0
1 0.073 213.7
ST 9 05°19°35.0" N 103°06°34.6” E 2 0.130 2058 0.522 1.090 0.086 0.602 No sample
3 0.130 2072
Quartz 77.0
Andalusite 7.0
Iron oxide 4.0
ST 10 05°19°26.3" N 103°07°02.6” E 1 0.187 109.6 -0.016 1.092 1575 1.838 Rock fragment 40
Timenite 4.0
Hematite 2.0
Hydroilmenite 1.0
Amphiboles 1.0
Quartz 84.0
ST 11 05°19°25.6” N 103°07°18.7°E 1 0 49.8 0.026 1.048 1.605 1.437 Iron oxide 50
Rock fragment 5.0
Andalusite 30
Hematite 1.0
Timenite 1.0
Hydroilmenite 0.5
Amphiboles 0.5
iy @ R, 1 0.130 108.9
ST 12 05°19°23.8” N 103°06°45.5” E 2 0.073 1214 8.538 4773 0.062 0.690 No sample
Quartz 69.0
Andalusite 15.0
Tlmenite 75
1 0 266.4 Rock fragment 4.0
ST13 05°19°33.2” N 103°05°56.6” E 2 0.073 250.7 0.879 1.052 -0.179 0.404 Zircon 2.0
3 0.130 2242 Hydroilmenite 1.0
Leucoxene 1.0
Tourmaline 0.5
Gold 1 piece
1 0 90.6
ST 14 05°19°24.3” N 103°06°10.3” E 2 0.073 2893 -0.235 0.396 2049 0.934 No sample
3 0.130 275.4
Quartz 91.0
oo o o1 e 1 0 130.4 Tron oxide 6.0
ST 15 05°19°20.3” N 103°06°12.6” E N 0 65.0 -0.234 0.480 2234 2.230 Andalusite 20
Hematite 1.0
Quartz 89.0
g o oo 1 0 242.1 Tron oxide 5.0
ST 16 05°19°13.8" N 103°05°32.0”E N 0.187 a5 -0.045 0.536 1.013 0.443 Rock fragment 50
Andalusite 1.0
Quartz 98.0
ST 17 05°19°11.0” N 103°05°35.6” E 1 0.073 3203 -0.103 0.694 0.416 0.499 Hematite 1.0
Andalusite 1.0
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Table 2: Data from sampling points at Sg. Terengganu upstream section (Kuala Telemong).

Coordinate Depth Current Meter Data Grain Size Data Mineral Distribution
Station Latitude Longitude (m) (Fl::;g Direction (°) Mean Sorting Skewness Kurtosis Mineral Percentage (%)
Quartz 79.0
Iron oxide 50
Rock fragment 45
1 0.073 9.7 Timenite 45
ST 1 05°13°58.6” N 103°02°15.4”E 2 0.073 14.7 2.124 2.685 0.295 0.710 Andalusite 40
3 0.073 129.4 Hematite 1.5
Pyrite 0.5
Amphiboles 0.5
Leucoxene 0.5
R o 1 Quartz 82.0
ST 2(1) 05°13°47.7°N 103°02°20.4”E 1 0.073 1141 1.159 2339 1.244 0.891 Rock fragment 10.0
2 0.130 161.4 Iron oxide 6.0
ST 2(2) 05°13°48.9” N 103°02°19.5”E -0.035 0.640 0.582 0.448 Andalusite 20
Quartz 82.0
1 0.073 3137 fron oxide 10.0
011> - R - Rock fragment 50
ST3 05°13°47.3" N 103°02°17.6” E 2 0.073 2219 -0.409 0.083 -2.426 -0.539 Andalusite 20
3 0.130 1778 . :
Hematite 05
Timenite 05
1 0.187 3469
2 0.073 296.7
o o 3 0.073 1586
ST 4 05°13°47.2" N 103°02°13.7°E 2 0187 169.4 0.208 0.940 0.691 0.639 No sample
5 0.130 1825
6 0.073 2178
Quartz 79.0
1 0.073 3272 .
2 0.073 3470 Tron oxide 20
3 0.073 35 Andalusite 70
STS 05°13’15.3” N 103°02°233”E 5 0073 1268 -0.478 0.160 6.484 3853 Hematite 20
. ' Amphiboles 1.0
6 0.073 1837 -
7 0130 2056 Tourmaline 1.0
) ’ Epidote 1.0
é 0.130 3249
3 0.244 36.2
2 0.073 3104
ST 6 05°13’13.8" N 103°02°21.5”E 5 0.130 3186 8.698 4758 0.035 0.714 No sample
P 0.130 310.1
7 0.073 3126
0.073 279.1
8
ST7 05°13°14.3” N 103°02°20.6” E 1 0.187 30.7 9.078 4.496 0.031 0.695 No sample
2 0.073 3303
3 0.130 2728
Quartz 86.0
Rock fragment 50
1o . R b Iron oxide 50
ST 8 05°12°57.1” N 103°01°55.6” E 1 0.130 2103 -0.045 0.691 0.701 0.497 Andalusite 20
Timenite 1.0
Amphiboles 1.0
1 0.130 77.0
ST 9 05°12°58.5" N 103°01°55.2”E 2 0.073 94.5 0.135 0.752 1.073 0.574 No sample
3 0.073 144.6
1 0.187 69.1
2 0.073 60.3 . 910
ST 10 05°13°00.1” N 103°01°55.3”E 0.092 0.763 1.404 0.709 Iron oxide 50
3 0.073 109.9 Andalusite 10
4 0.073 1524 i
1 0.130 298.8 Quartz 92.0
12 2n 2 0.073 290.6 Iron oxide 50
ST 11 05°12°37.9” N 103°01°52.3”E 3 0073 3270 -0.264 0.391 2.338 1.082 Andalusite 20
4 0.073 117.7 Hematite 1.0
1 0.073 3078
ST 12 05°12°35.8” N 103°01°51.6”E 2 0.073 4.5 -0.426 0.142 8.175 -4.858 No sample
3 0.130 1319
1 0.187 163.1
2 0.073 270.0
3 0.073 3144 Quartz 89.0
U sy g 4 0.130 1493 Iron oxide 6.0
ST 14 05°12°14.4” N 103°02°11.17E 5 0073 1415 0208 0.940 0.691 0.639 Andalusite 40
6 0.073 1228 Timenite 1.0
7 0.073 1120
8 0.073 7.8
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Crustal thickness and velocity structure of Kota Kinabalu region
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The geology of Sabah is highly complex and mostly
remain unravelled which resulted in an ambiguous
understanding of its tectonics. The tomography of Kota
Kinabalu region is mainly influenced by the collision
between South China Sea and Sabah margins during Early
Miocene which leads to crustal thickening (Balaguru,
A., & Hall, R., 2009). At present, the subsurface
properties, and structures underlying Kota Kinabalu
region are yet to be recognized. Thus, this study aims
to acquire the crustal properties beneath Kota Kinabalu
seismometer station (KKM) in Sabah, Malaysia (Figure
1). Additionally, the thickness of the layer up to the
Moho boundary as well as the velocity input within
the layer are obtained. Receiver function analysis is
chosen as the method to conduct this study (Langston,
C.A., 1977) where responses of tele-seismic earthquakes
recorded at KKM station are evaluated and processed
through 2D rotation, iterative time deconvolution, signal-
to-noise ratio analysis, stacking, H-k analysis (Zhu, L.,
& Kanamori, H., 2000), as well as forward modelling
and waveform inversion. A total number of 916 time
series data are retrieved from IRISDMC (ISC, 2016).
Nevertheless, only 184 receiver functions are used in

i 1 v |
Figure 1: The location of Kota Kinabalu station, KKM
(yellow pin), which is used for the earth crust and velocity
structure analysis.

this study whereas the remaining 732 receiver functions
are considered noisy and subsequently eliminated. The
selected receiver functions have earthquake magnitude
greater than 6 mb with signal-to-noise ratio of greater
than 5. The processing steps included in this study
are conducted by using computation programs such as
Seismic Analysis Coding (SAC) and Generic Seismic
Application Coding (GSAC) (Herrmann, R.B., 2013).
1-D velocity models via two-passes receiver function
inversion are generated and interpreted at the end of this
project so to infer on the subsurface structural framework
and velocity anomalies within the crust beneath the
station. Based on the H-k thickness analysis (Figure 2)
and final velocity models (Figure 3), it is interpreted that
the Conrad discontinuity is at 26 km depth, the Moho
boundary is at 40 km depth whereas the Lithosphere-
Asthenosphere boundary is found at 66 km depth beneath
KKM station. The velocity profiles within the crust
shows alternating patterns with VP range of 5 km/s to
7 km/s and VS range of 3 km/s to 4 km/s. The VP and
VS readings reached 8 km/s and 4.5 km/s respectively
as it hits the Moho boundary at 40 km depth. Hence,
the crustal thickness underneath KKM station is 40 km
where the upper continental crust is 26 km thick and
the lower crust is 14 km thick.

Figure 2: Moho depth and VP/VS determination from
H-k analysis method. The result clearly indicate the Moho
depth is found at 43 km with VP/VS ratio of 1.55.
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Figure 3: Final 1D velocity model (blue) derived for earth structure beneath Kota Kinabalu
region in comparison with global IASP91 velocity model, with (a) indicate the P-velocity

and (b) indicate the S-velocity.

REFERENCES

Balaguru, A., & Hall, R. (2009). Tectonic Evolution and
Sedimentation of Sabah, North Borneo, Malaysia, AAPG
International Conference and Exhibition, Cape Town, South
Africa, October 26-29, 2008.

Herrmann, R. B. (2013). Computer programs in seismology:
An evolving tool for instruction and research. Seismology
Research Letters, 84, 1081-1088. doi:10.1785/0220110096.

ISC. (2016). On-line bulletin. In I. S. Centre (Ed.). Thatcham,

United Kingdom.

Langston, C. A. (1977). Corvallis, Oregon, crustal and upper
mantle receiver structure from teleseismic P and S waves.
Bulletin of the Seismological Society of America, 67(3),
713-724.

Zhu, L., & Kanamori, H. (2000). Moho depth variation in Southern
California from teleseismic receiver functions. Journal of
Geophysical Research: Solid Earth, 105(B2), 2969-2980.
doi:10.1029/1999jb900322.

Warta Geologi, Vol. 45, No. 3, July — September 2019

173

(NGC2019)




NATIONAL GEOSCIENCE
CONFERENCE 2019

(NGC2019)
PERTEMUAN PERSATUAN (MEETINGS OF THE SOCIETY)

A012

The Jalan Wangsa Thrust in eastern Kuala Lumpur; a marker
for a major crustal boundary between the leading edge of the
Sibumasu Block and the Sukhothai Arc?
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Kuala Lumpur and Singapore lie on opposite
sides of the Bentong-Raub Suture Zone: the locus of
amalgamation and consolidation of the Sibumasu Block
with the southern part of the Sukhothai Arc and Indochina-
East Malaya Block. These continental blocks separated
sequentially from the supercontinent of Gondwana during
the Permian and Lower Devonian respectively, with the
Sukhothai Arc system developing between them during
the Permian to Triassic (Metcalfe, 2011).

Analysis of new data from the Bukit Timah
Centre magmatic rocks of Singapore show that the
final amalgamation of Sundaland into Mesozoic proto-
Southeast Asia, succeeded a long record of then broadly
north-directed subduction of Palaeo-Tethys Ocean
crust, from at least the early Permian (Gillespie et al.,
2019). Cessation of I-type magmatism in this sector
of the Sukhothai Arc occurred around 230-225 Ma.
Pervasive and forceful upward release of hydrothermal
fluids followed pluton assembly in Singapore, probably
triggered by slab break- off processes that led to rapid
crustal rebound and resultant uplift. Alteration of granitic
rock, associated with that fluid release, is recorded by
significant development of widely distributed tuff site in
the Bukit Timah Centre rocks (Gillespie et al., 2019).

A ‘top-to-the-east’ ultramylonite zone now identified
in eastern Kuala Lumpur, named here as the ‘Jalan
Wangsa Thrust’, is more than 300 m thick, east-verging,
and superimposed on the later stages of assembly of the
c. 200 Ma S-type granite plutons assigned to the Main
Range Granite province that were generated by crustal
thickening (Ghani et al., 2013). Younger bodies of S-type
granitic rocks cut mylonitic rocks in the field outcrop.
Final amalgamation after 198+2 Ma thus apparently

involved east-directed (080°N present day) over-thrusting
of at least parts of the leading edge of a now relatively
buoyant Sibumasu onto the Sukhothai Arc/Indochina-East
Malaya margin. The accretionary Bentong-Raub Suture
Zone was probably over-ridden at this time.

In Kuala Lumpur, Kenny Hill Formation strata
intruded by Main Range granite plutons are disposed in
the hanging wall of the Jalan Wangsa Thrust and preserve
widespread evidence of a dominant phase of E- or ENE-
verging, upward-facing fabrics and folds. Mesozoic strata
in Singapore now assigned to the Middle Triassic Jurong
Group, Upper Triassic Sentosa Group and Upper Triassic
to earliest Jurassic Buona Vista Formation (Dodd et al.,
2019), were folded and thrust (towards 050-060°N) after
209 Ma and would lie in the shear zone footwall (Figure
1). This early-Mesozoic structural framework is likely
to have dominated the Peninsular Malaysia region of
proto-Southeast Asia assembly, prior to superposition of
dextral strike-slip tectonics in the later Mesozoic (most
likely from c. 90 Ma onwards).

The engineering and hydrogeological properties
of rock volumes are profoundly affected by geological
structures (Hoek, 2007; Gattinoni, 2012). Due to the
fractal distribution of these structures (cf. Kruhl, 1994;
Barton & La Pointe, 1995), understanding the nature
and geometry of these features at a continental/orogenic-
scale can also inform geoscience practitioners of the
likely style of deformation and discontinuities that will
be encountered in site-scale construction developments.
Subsurface development across Peninsular Malaysia, in
particular Kuala Lumpur and Singapore, should therefore
take into account the record of Mesozoic tectonics
presented here.
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Figure 1: Cartoon showing the tectonic evolution of the Singapore/Kuala Lumpur crustal region
during late Triassic to earliest Jurassic times. This representation relates to the orogenic deformation
in this now southern sector of Sibumasu and the Sukhothai Arc, and the amalgamation of Sundaland
(after Sone & Metcalfe, 2008). The Sibumasu and Indochina-East Malaya blocks are shown in
simplified form (see also Metcalfe, 2017 for details of these elements). The Jalan Wangsa Thrust
identified in eastern Kuala Lumpur is proposed as a marker for a major crustal boundary between
the leading edge of the Sibumasu Block (Kuala Lumpur) and the now-shortened forearc basin of
the Sukhothai Arc (Singapore). The accretionary Bentong-Raub Suture Zone was probably over-
ridden in these later stages of collision and amalgamation.
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Palaeo-channel morphology and distributions in the
Straits of Malacca during the last glacial maximum
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Abstract: Palaco-channel morphology and
distributions in the Straits of Malacca was studied using
high-resolution two-dimensional (2D) acoustic profiles.
The shallow seismic data were obtained from the surveys
conducted in year 2000 using boomer sub-bottom profiler.
CODA Geosurvey software is used in processing and
interpretation of the shallow seismic data. The Palaco-
channel were observed at depth ranging from 60 m to 88 m
from mean sea level (msl). Two main shapes of channels,
U-shape and V-shape were observed. The channels size
is ranging between 4 m to 60 m and its depth ranging

between 3 m to 17 m. Most of the channel is incised with
sand while some of it was incised with mud and silts. The
distributions of palaco-channel can be observed especially
in the direction of the NW-SE. The formation of palaco-
channel in the Straits of Malacca especially in Perak and
Kelang offshore area is likely to be highly influenced by
the sea level change during Last Glacial Maximum (LGM).

Keywords: Boomer sub-bottom profiler, palaco-
channel, sea level change, Last Glacial Maximum (LGM),
Straits of Malacca
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Seismic attributes for faults interpretation and geomorphology:
Application to N-Field, Malay Basin, Malaysia
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INTRODUCTION

In Malaysia, oil and gas reservoir are occurring in
sedimentary rift basin. The region is geologically favorable
for creations of hydrocarbon such as in Peninsular
Malaysia. Structure and stratigraphic (geomorphologic)
play an important role in understanding exploration
targets especially in the Malay Basin. As mentioned
by Ngah (1991), faults of Malay Basin were actively
in Oligocene and Miocene in directions of E-W and
NW-SE and continental was accumulated along very
thick sediments. Growth of the N-Field structure can be
documented by ExxonMobil as the first well drilled in
the 1970s from Mid to Late Miocene (Group D and E),
with the majority of the structural growth occurring in
the Late Miocene (Group D). The N-Field prospect is
subdivided into three major faults blocks which are east,
central, and west. Generally, the presence of faults will
change the trace characteristics in a very seismic trace
loss of similarity. Faults is important to represent the
boundaries of reservoirs, compartmentalize the reservoir,
as a control connectivity and continuity of reservoir, as
driver in fracture characterize. Quantifying the impacts
of faults position uncertainty on hydrocarbon volume
estimates and production forecasts that can affects by: in
place volume estimates, well placement and production
forecast and reserves. Therefore, in this paper, seismic
attributes were used to analyze plausible faults in order to
evaluate the change of faults propagation and to predict
reservoir hydrocarbon distribution by understanding the
geomorphology area.

METHODOLOGY

The methodology follows seismic interpretating and
seismic attributes. Seismic interpretating approach by
using manual picking.

According to Ghosh et al. (2014), attributes have
three categories which is Class 1: Structure attributes,
Class 2: Spectral attributes, and Class 3: Fluid or lithology
attributes. This paper was used the Class 1 and Class 2
for identify of structural and geomorphology.

1) Ant-tracking attributes

Ant-tracking was developed of ant colony system
to extract discontinuity structure. The workflow for ant-

tracker algorithm was performed by completion of 4
main steps: seismic conditioning, edge detection, edge
enhancement and surface extraction.

*  Seismic conditioning-enhancing the seismic data
volume by applying a spatial filter to reduce background
noise and to improve the spatial continuity of seismic
signal.

*  Edge detection- finding the true edge by tracking
the algorithms.

*  Edge enhancement- two attributes were extracted
(variance and chaos).

»  Surface extraction- generation of faults surface.

ii) Spectral decomposition

The technique of spectral decomposition is based
on ‘tuning thickness’ concept. The composite reflection
offers averaged amplitude as a response to a bandwidth,
and the amplitude is processed within different range of
frequency response becomes apparent (Henderson et al.,
2007). The thickest channel will appear as orange and
yellow and low reflectivity will show up as dark color.
White indicates features have equally strong response at
all frequency.

RESULT AND DISCUSSION

By applying structural smoothing (Figure 1), the
Gaussian Filter parameter shows good discontinuity and
better visualization than a without Gaussian Filter. The
data set in Figure 2(a) and (b) was used to generate the
variance and chaos attributes for running the ant-tracker
attribute. The variance and chaos seen clearly for faults
detection.

Seismic geomorphology using spectral decomposition
volume reveals and allows to better delineate type of
channels features (meandering, abandon channel, dendritic
tributaries) in the N-Field. At the optimum frequency, as
Figure 3 shows the increasing in volume of tributaries
channel features are been identified in direction of N-W
in map.

CONCLUSION
In conclusion, seismic attributes are useful as tools
for interpretation structural and geomorphology of seismic
data. Ant tracking is one of the excellence attributes for
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Figure 1: (a)Structural smoothing data applied without Gaussian
Filter, (b) Structural smoothing data applied with Gaussiann Filter,
(c) Structure in blue circular loop clearly seen in variance attribute,
(d) Structure in blue circular loop is clearly seen in chaos attribute.

Figure 2: (a) Ant-tracking attribute using result with applying
Chaos attribute, (b) Ant-tracking using result with applying
Variance attribute.

Figure 3: Shows delineate channel by using spectral
decomposition at time slice, 134 ms.

faults interpretation in 3D seismic data set. Spectral
decomposition is an effective tool to delineate channel
and type of channel has been characterizing. For future
study we can understanding the controlling effects of
faults on hydrocarbon accumulation could help minimize
uncertainty and improve the success rate in oil and gas
exploration.
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INTRODUCTION . m, massive;
This paper presents the lithofacies analysis of four . 1, laminated,
outcrops observed along the Jerantut-Maran road at . s, scoured;

the section between the Sungai Pahang and Kg. Pulau
Tawar Baru (Figure 1), believed to be under the Jurassic-
Cretaceous continental Tembeling Group. These outcrops,
exposed due to the construction and realignment of the
Jerantut-Maran road, have not been studied in detail.
Furthermore, their occurrences are close to the contact
with the Triassic marine Semantan Formation posing an
ambiguous border between the two groups of rock (Tate,
Tan & Ng, 2008).

METHODOLOGY

Field investigation was carried out on four road cut
outcrops, designated as JB1, JB2, JB4 and JBS, along a
689.52-meter stretch of the Jerantut-Maran road. Each
outcrop was described and logged together with observable
strike and dips of directional properties. Facies analysis
were then conducted by the measured sedimentological
logs of the outcrops. Due to some constraints, the facies
analysis in this study were limited to observable physical
traits (lithofacies).

RESULTS

From the produced lithologic profile of each outcrops,
distinguishing characteristics are analysed and grouped
accordingly. Each lithofacies is distinguished with a
combination code of lithology and key features for the
later environmental interpretations modified after facies
classification proposed by Miall (2006).

The first capitalized letter of lithofacies code
represents a primary lithology

1. G, gravel;

2. S, sandstone;

3. F, fines (clay-silt);

4. M, mudstone;

5. C, coal

The second lower-case letter(s) represents key
features for the later environmental interpretations such
as sedimentary structures, bedforms, and grading for
gravels and sandstones

. 1, interbedded;
. h, heterolithic;
. f, fining upward;
. ¢, coarsening upward
. mc, massive; channelized
. ms, massive; sharp contact
and colours for mudstones
1. 1, red.
Two conglomerate facies, eight sandy facies and five
fine-grained facies were interpreted as follows: -
Conglomeratic Facies
(Gmc) Channel fill matrix-supported conglomerate
(Gms) Sheet of massive conglomerate
Sandy Facies
(Ss) Scoured upward fining package of sandstone facies
(Sf) Upward fining package of sandstone
(Sm) Massive sandstone
(Sc) Coarsening-upwards sandstone
(SFi) Interbedded sandstone and mudstone/siltstone
(SF) Muddy Sandstone
(SI) Laminated sandstone
(Sc) Heterolithic sandstone
Fine-Grained Facies
(Fi) Interbedded mudstone and siltstone
(F1) Siltstone/ Mudstone
(FC) Carbonaceous/coaly mudstone/siltstone
(FSI) Siltstone/mudstone with sand lamination
(Mr) Red mudstone

O 0 3 O\ L AW —

DISCUSSION

Sandy facies Ss (scoured upward fining package of
sandstone) predominates where it often grades down to SI
(laminated sandstone) and Fl (siltstone/ mudstone) facies,
showing a decrease in energy flow. Presence of red colored
fine-grained facies Mr (red mudstone) could indicate an
oxic environment or well drained environment that gives
it the red colour or it could be a result of iron leaching
due to the tropical climate of the study area. Presence of
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coaly facies FC (carbonaceous/coaly mudstone/siltstone)
and coal clasts indicates a swampy and vegetated low
energy environment where it could be inferred to be of
lacustrine or floodplain.

Based on the predominance of a scoured bases
with fining upwards sequence of sandstones, red fine-
grained facies and presence of coal, these outcrops
are preliminarily inferred to be deposited in a fluvial
environment. The lithology of the study area bears a
close resemblance to those of Tekai Valley by, Ariffin
et al. (2005), Wafa et al. (2005), Koopmans (1968) and
Jantan et al. (1991).

These classified lithofacies will be grouped into
facies associations based on the trends and patterns
observed in the sedimentary log. With this, a more precise
interpretation of the sub-environment of the deposits can
be done. The analysis of the facies associations will then
be analysed to deduce the depositional environment.

Figure 1: Locality points adjacent to Sungai Pahang and 8 km
east of Jerantut town.

CONCLUSION

Along the Jerantut-Maran road at the section
between the Sungai Pahang and Kg. Pulau Tawar
Baru, three main lithofacies of conglomerate, sandy
and fine-grained facies are inferred. It is divided
further to fourteen lithofacies based on its geometry,
sedimentary structure, grading and colour. Sandy facies
Ss predominates and along with the presence of fine-
grained facies Mr and lack of marine fossils, these
outcrops could be preliminarily inferred to be deposited
in a fluvial system of continental setting.
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Abstract: Turbidites deposits has been established
as important hydrocarbon sources worldwide and
understanding of their formation is needed for exploration
success. Crocker Formation (Oligocene—Early Miocene)
in Sabah is known as a deep-water succession interpreted
as flysch, turbidite submarine fans, and/or Mass Transport
Deposits (MTDs). Studies done over the years aided
in the understanding of depositional environment,
tectonic evolution, and source rock potential of the
formation. However, less is known on the petrophysical
properties of these turbidite sandstones and its potential
as reservoir rock. Cementation is known to be prevalent
in the sandstone due to compaction from intense
tectonism, but without further information on the type

of cement and its contribution to microporosity within
the sandstone. This study aims to correlate petrographic
and petrophysical properties of turbidite sandstone of
Crocker Formation in Sabah in order to understand their
impact in the reservoir quality of the rock. Preliminary
results collected from fieldwork gathered geological
knowledge to build basis for the study. West Crocker
Formation in Kota Kinabalu comprises of 3 groups of
facies: (1) Sand-dominated facies (F1-F3), (2) debris flow
dominated facies (F4-F6), and (3) mud-dominated facies
(F7). Petrographic and petrophysical characteristics of
the turbidite sandstones of the sand-dominated facies
will be studied to understand to delineate the reservoir
quality of these turbidite sandstones.
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INTRODUCTION

Most Pan-African countries including Nigeria contain
granite in their Precambrian terrains and are popularly
called Older Granite in Nigeria. Voluminous granite
like the Idanre granite complex occur in other parts of
SW Nigeria (Oyinloye & Obasi, 2006). Beyond this
domain, the Obudu Hills, southeastern Nigeria, Solli
Hills, northcentral Nigeria (Ferré et al., 1998) and the
Abuja Batholith, northern Nigeria (Goodenough et al.,
2014) exist. Odeyemi, (1990) observed two problems
are common to Nigeria granites. The first is linked
with inconsistencies that greeted the geochemical
characterization as well as the spatial and geodynamic
setting of most Nigeria granites. The second is the
impediment constituted to geological research by the
rugged granite terrains. Field geology, optical microscopy
and geochemical investigation of Idanre granite complex
were undertaken in order to characterize them, evaluate
their emplacement scenarios and discuss their tectonic
significance. The granite occurs as intrusion into rocks of
primarily migmatite gneiss with emplacement scenarios
characterized by shattering of the host rock with evidence
of large mafic enclaves at the margin of many plutons.

METHODS

These assessments were based on field evaluation
and whole-rock geochemistry using XRF for major
elements and ICP-MS for trace and REE composition
on Resonatcs 193NM Excimer Laser (Agilent 7700) and
He-Ablation gas at 0.3L/min with a Carrier gas of 1L/min
Ar+ 0.003L/min Nitrogen at the University of Western
Cape, South Africa.

RESULTS

Systematic geological mapping revealed three
members forming the Idanre Granite Complex (IGC)
are coarse-grained granite (undifferentiated) (OGu),
porphyritic granite (OGp) and fine- grained granite (OGf)
(Figure 1). OGu occurs towards the northern part, OGp
forms the main body which represent almost 70% of
the complex and occupies major parts of Idanre town
while OGf form small plutons towards the northeastern

part of the complex. Charnockite occurs at the core of
the granite complex. Optical microscopy reveals large
hornblende crystals in coarse-grained granite displays
poikilitic texture and the porphyritic granite contains
myrmekite perthite. The undifferentiated coarse-grained
granite contains large and well- developed twin crystals
of orthoclase, the granite porphyry contained biotite,
muscovite and microcline with well-developed cross-
hatched twinning while fine grained granite contained
blades of haphazardly arranged biotite laths (Figure 2).
Despite minor differences in petrographic features, the
units display some geochemical similarities. The range and
average SiO, contents in OGu (64.2-72.49%; 68.7%), OGp
(67.92-73.76%; 70.49%), and OGf (63.6-67.87; 65.8%)
are comparable to similar Pan-African suites in eastern
and northern Nigeria. Na,O+K,O versus SiO, binary plot
indicates the granitoid range in composition between
granite, granodiorite and quartz monzonite (Figure 3).
The rocks are generally calcic, K,O vs SiO, plot classifies
it as high-K calcic alkali to shoshonitic rock. ANK vs
ACNK plot indicates the granite is peraluminous. Al/
CNK vs SiO, and K,O vs Na,O diagrams classified the
rock as S- type granite. The granitoids are calc-alkaline
with elevated Na,O (>2.6%), the range and mean values
of Al/(Na,0+CaO) contents are OGu, 2.1-3.4; OGp,
2.4-3.1 and OGf, 2.2-2.9. The complex contains elevated
Rb and Ba contents, Rb/Sr ratios between 0.32-0.89 and
YREE between 335.3-1251. All members of the complex
are LREE-rich and HREE depleted with granite profile
exhibiting conspicuous similarity in REE shapes. LREE
in the granite typically have higher (300-800) chondrite
levels while HREE have lower (10-80 times) chondrite
levels and negative Eu anomalies. Tectonic Nb vs Y, and
Rb vs Y+Nb plots indicate that the granite complex occurs
in Within Plate Granite (WPG) setting, La/Sm versus Sm
variation plot indicates the granite originated largely from
partial melting of sedimentary protoliths. K O versus Na,O
binary diagram indicates the units are S-type granite.
TiO, versus Zr diagram indicates that fractionation of
plagioclase was significant in the crystallization history
of the granite while the contribution of monazite and
allanite was indicated by (La/Yb)n versus La diagram. R1
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Figure 1: Field pictures (above) of members of the Idanre
Granite Complex (a) OGu (b) OGp (¢) OGf and below are hand
specimen samples of the different units.

Figure 2: Photomicrograph of Idanre Granite Complex rocks in
transmitted cross polarized light. (a-b) coarse- grained granite
(OGu); (c-d) porphyritic granite (OGp); (e-f) fine-grained
granite (OGf).
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Figure 3: Geochemical classification of Idanre Granite Complex
based on Na,O+K O versus SiO, diagram.

versus R2 diagram where R1=[4Si-11(Na+K)-2(Fe+Ti)]
and R2 = (Al+ 2Mg +6Ca) show the granite plot within
syn-collisional to late orogenic granite fields. Similar
geochemical trends in the granite’s REE profile depict
the different members in the suite are comagmatic.

CONCLUSION
Idanre Granite Complex was emplaced during late phase
of tectono-thermal activities of the Pan-African orogenic
cycle. The granitoids were of within-plate tectonic setting
are chemically like other granite batholiths in Nigeria.

REFERENCES

Ferre, E. C., Caby, R., Peucat, J.J., Capdevila, R., Monie, P.,
(1998). Pan-African, post- collisional, ferro-potassic granite
and quartz-monzonite plutons of Eastern Nigeria. Lithos
45,225-279.

Odeyemi, 1. B. (1990). The petrology of a Pan-African pluton
in Igarra area, Southwestern, Nigeria. Nigeria Journal of
Sci, 24(142), 181-193.

Oyinloye, A. O., Obasi, R. A. (2006). Geology, Geochemistry
and Geotectonic Setting of the Pan-African Granites and
Charnockites Around Ado-Ekiti, Southwestern Nigeria, Pak.
J. Sci. Ind. Res.49(5) 299-308.

184

Warta Geologi, Vol. 45, No. 3, July — September 2019



NATIONAL GEOSCIENCE
CONFERENCE 2019

PERTEMUAN PERSATUAN (MEETINGS OF THE SOCIETY)

Al24

The continental shelf beyond 200 nautical miles:
Overview of exploration and exploitation of its natural resources

MAZLAN MADON

Advisor, Malaysian Continental Shelf Project, National Security Council,
c/o 11" Floor, Wisma JUPEM, Jalan Semarak, 50578 Kuala Lumpur, Malaysia
Email address: mazlan.madon@gmail.com

A global review of exploration and exploitation of
natural resources on the continental shelf beyond 200
nautical miles or “M” (1 nautical mile = 1.852 km) is
presented. According to Article 76 of the United Nations
Convention on the Law of the Sea 1982 (UNCLOS)
the breadth of a “continental shelf” is established by
delineating an “outer limit”, which extends at least up to
200 M from the territorial sea baselines or to the outer edge
of the continental margin, if that outer edge lies beyond
200 M. The Commission on the Limits of the Continental
Shelf (CLCS), an independent expert body created under
UNCLOS, makes recommendations on the outer limits of
the continental shelf beyond 200 M, based on the data and
information provided by coastal States, in accordance with
article 76. Upon those recommendations coastal States
may establish their outer limits and henceforth exercise,
with certainty, their sovereign rights over the “extended
continental shelf” (ECS).

The two main types of non-living natural resources
are of particular interest: hydrocarbons (including gas
hydrates) and deep seabed minerals (e.g., Sterk & Stein,
2015). In the past, hydrocarbon exploration had been
carried out within 200 M of the baselines of coastal
States, but is gradually shifting further seaward, onto the
ECS. This shift has been motivated primarily by the ever-
depleting resources in the geomorphic shelf/slope areas,
as well as by the prospect of larger “upside” potential of
reservoirs in deep-water settings. Rapid improvements in
petroleum exploration and exploitation technologies have
been the main enabler of this shift.

Deep seabed minerals such as polymetallic nodules
and cobalt-rich crusts generally occur in places that are
remote from continental landmasses and where the sea
floor is sediment-starved and affected by hydrothermal
fluids (e.g. spreading ridges and fracture zones) (World
Ocean Review, 2010). Exploration for these minerals is
ongoing but no commercial exploitation has taken place
yet. Hydrocarbons (including gas hydrates) occur in
thick sedimentary basins on continental margins. Hence,

typically, hydrocarbon potential diminishes with distance
from the shore, while seabed mineral resource potential
increases along with water depth. Generally, the sites for
hydrocarbons and for deep-seabed minerals are mutually
exclusive.

In some cases, exploration on the continental shelf
beyond 200 M takes place where the outer limits of the
continental shelf have been established based on the
recommendations by CLCS. In other cases, such activities
are being carried out but the outer limits have yet to be
established. Most of the activities involve geological and
geophysical surveys by the coastal State’s agencies and the
petroleum industry to assess the hydrocarbon and mineral
resource potential of the outer continental shelf areas. In
some areas, oil drilling has resulted in major discoveries,
some of which are being planned for production by 2025.

Besides conventional hydrocarbons, continental
margin sediments host significant accumulations of gas
hydrates, regarded as “energy of the future”. There has
been no commercial exploitation of gas hydrates to date;
most of the related activities thus far are considered
as marine scientific research. The stability field of gas
hydrates dictates their geological occurrences mainly
in the outer continental slope and rise, in water depths
greater than 500 m in the middle latitudes (Ruppel, 2018).
In most continental margin settings, gas hydrates occur
within the 200 M limit. Only in wide passive continental
margins, significant gas hydrate accumulations are likely
to occur in areas beyond 200 M.
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Triassic turbidites deposits of the Semanggol and
Semantan formations are extensively distributed in
the Central Belt and NW part of the Eastern Belt of
Peninsular Malaysia (Abdullah, 2009; Figure 1). These
turbidites deposits consists of black shales horizons, thick
sandstone and volcanoclastic sequences. Despite of their
same age of deposition in different sedimentary basins
across suture and considerable sedimentary thicknesses,
no systematic studies have been carried out previously.
Moreover, the turbidites associated black shales in both
the formations were not studied for their source rock
potential in deep marine hydrocarbon bearing deposits.
In the present study, systematic inorganic analysis and
Rock-Eval analyses of turbidites associated sediments
and black shales were carried out in order to investigate
their provenance, maturation, depositional environment,
tectonic setting and hydrocarbon potential.

Sandstone and volcanoclastic parts of the Semantan
turbidites are more enriched in LREEs and HREEs as
compared to Semanggol sediments. The X-ray diffraction
(XRD) analysis reveal that major constituents of black
shales are illite and kaolinite with abundant traces of
detrital minerals (e.g. quartz) as well as few high mineral
grains are also noted (Table 1). The siliciclastic rocks are
classified as sublitharenite, and arkose- subarkose types
based on geochemistry.

Al)0,/TiO, ratios in the turbidites sedimentary
sequences of the both formations (i.e., black shales,
sandstone and volcanoclastics) ranges from 15.91 to 22.68
and from 24.24 to 29.33 which suggest a mixture of felsic
and intermediate igneous rocks as sources for their detrital
fractions, which is also substantiated by the binary plot of
Zr vs Ti. V/(V+Ni) ratios for turbidites deposits of the
Semanggol and Semantan formations has average values
between 0.88-0.98 and 0.88-0.93, V/Ni between 20.6-87.5
and 30.8-37 and Ni/Co between 0.08-0.84 and 0.56-1.24
respectively, indicating oxic to suboxic/anoxic depositional
conditions for both the formations (Table 2).

Rock-Eval pyrolysis analysis demonstrates that
black shales of both deposits contain Type III kerogens,
which suggest similar organic input from terrestrial high
plants. These rocks also contain mature to post-mature
organic matter/or near to early metamorphism stage and
cannot bear any substantial hydrocarbon potential. These

characteristics along with the low TOC contents (poor to
good) indicate that the black shales of Triassic turbidites
cannot be considered as a potential source rocks for oil
and gas fields in off-shore Peninsular Malaysia based on
our limited dataset (Figure 2). The turbidites deposits from
different localities were shown to have similar source
area composition, climatic conditions as well as tectonic
setting during their deposition, terrestrial organic input as
well as oxic to suboxic/anoxic depositional conditions.
However, these Triassic black shales from Semanggol and

Table 1: Mineralogical composition of the Triassic turbidites
from Malaysia.
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Table 2: Averages of some geochemical proxies in the Triassic
turbidites bearing part of Semanggol and Semantan formations
from Peninsular Malaysia.

Table 3: Mean element concentrations and ratios in the Triassic
turbidite sequences compared to Upper Continental Crust (UCC),
sands derived from mafic and felsic rocks.
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Semantan turbidites sedimentary sequences (black shale,
sandstone and volcanoclastics) exhibit higher AL,O,/SiO,
ratios than the associated sandstone and volcanoclastics
of Semanggol suggesting a prevalence of wetter climatic
conditions during deposition (e.g. Moosavirad et al.,
2011). The bivariate plots of La/Sc versus Ti/Zr, SiO,/Y,
SiO,/Nb and Y+Nb vs Rb, are all plotted on the fields of
active continental margin to continental-island arc settings
(continental collision zone) which is consistent with the
known continental island arc setting (Table 3). In addition,
these turbidites bearing sediments show moderately
positive Ce* and negative Eu* anomalies, indicating the
dominance of reducing conditions during the deposition
of these formations (Dai et al., 2016; Figure 3).

Keywords: Triassic turbidites, Semangol Formation,
Semantan Formation
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Figure 1: A) Simplified geological map illustrating the
distribution Triassic rock in the Peninsular Malaysia
(modified from Tan et al., 2008), B) stratigraphy
distribution of Triassic turbidites bearing part of Semanggol
and Semantan formations in Central and Western Belt,
Peninsular Malaysia (modified after Abdullah, 2009).

Figure 2: A) Plot of Total Organic Carbon (TOC) vs Hydrogen
Index (HI) showing generative source rock potential for the
Triassic turbidites associated black shales from Peninsular
Malaysia (from Peters & Cassa, 1994). B) Plot of Hydrogen
Index (HI) vs pyrolysis Tmax for the analyzed black shales of
Semanggol and Semantan, showing kerogen type and thermal
maturity stages (from Mukhopadhyay et al., 1995a, b).

Figure 3: a) Upper continental crust (UCC)-
normalized patterns of rare earth elements (using
UCC REEs concentrations developed by Taylor &
McLennan (1985)) of the Triassic turbidites black
shales (BS), sandstone (SS) and volcanoclastics (VC)
of average values of Semanggol Formation. b) Upper
Continental Crust (UCC)-normalized patterns of rare
earth elements of the Triassic turbidites associated
black shales, sandstone and volcanoclastic of average
values for Semantan Formation.
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In petroleum industry, rock mechanical behaviour
is a fundamental parameter for the development of oil
and gas fields. Overburden stress must be accredited
when determining the mechanical properties of rocks as
it contributed to part of the rock strength. This paper is
to study the influence of petrophysical properties, grain
size, cement types, microfractures, mineral composition
and mineral structure on the rock mechanical properties.
Porosity and permeability of five sandstone cores were
measured using Ultra-Pore™ 300 and CMS™-300
Automated Permeameter. Petrographic analyses of
thin sections were performed to determine the mineral
composition, while the mineral structure was observed

by using Dino-Lite microscope. The cores were tested for
present of carbonate minerals using hydrochloric acid.
Finally, the rock mechanical behaviour was analyzed by
relating all the factors mentioned with the fracture density
of the rock. The result showed that the porosity, grain
size, cement types, mineral composition and structure are
closely related to the mechanical behaviour of rock. With
the decrease in grain size and quartz grain along with depth,
the porosity and fracture density of sandstones decrease,
and thus having a greater rock strength. In addition, the
sandstones with the present of clay matrix and carbonate
cement have a lower mechanical strength as compared
to the sandstones with clay matrix and quartz cement.
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INTRODUCTION

The age and depositional history of the ‘black shale’
facies of the Chert unit of the Semanggol Formation
remain obscure while considering its whole area extent
(Kedah and North Perak, Peninsular Malaysia). In Perak,
the ‘black shale’ facies has only been dated in the central
sector of the Semanggol Range, where a Lower Triassic
age is inferred after the presence of the bivalve genus
Claraia (Drahman & Gamez Vintaned, 2017). Herewith
we present new litho- and biostratigraphic data on the
mentioned ‘black shale’ facies from a quarry located in
the northern sector of the Semanggol Range, north of
Kampung Kubu Gajah, 0.4 km to the NW of the Toll
Plaza Bukit Merah. The stratigraphic succession exposed
there is mostly inverted and intensely deformed.

This study has rendered body fossils (bivalves) and
trace fossils (bioturbation structures), both unknown in
the northern sector of the Semanggol Range until now.
Our data contribute to solving the controversy about the
palacoenvironmental interpretation of the ‘black shale’
facies in north Perak, consisting of whether considering
the bivalves as indicative of fully oxygenated bottoms
on the marine platform, as adapted to live in a poorly
oxygenated environment, or as remains transported post-
mortem onto deeper settings.

Bivalve biostratigraphy allows correlating the ‘black
shale’ facies across the northern and central sectors
of the Semanggol Range, as well as comparing their
listhostratigraphic successions, which improves our
understanding on the evolution of the basin. Data on the
biometry of the bivalves and on the total organic carbon
(TOC) contents of the rocks are also provided.

LITHOFACIES AND FACIES ASSOCIATIONS

An integrated lithofacies-biostratigraphic log of 38 m
in thickness was obtained at scale 1:10 from the outcrop
located at the quarry North of Kampung Kubu Gajah
(Figure 1). Three facies associations were identified:
sand-dominated, interbedded very fine- to fine-grained
sandstone and shale (FA1), mud-dominated, interbedded
very fine to fine-grained sandstone and shale (FA2), and
thick fine- to medium-grained sandstone (FA3).

PALAEONTOLOGY

Bivalves found were identified in open nomenclature
McRobert’s (2010) (Figure 2). Claraia sp. was identified
8.75 m above the bottom of the stratigraphic log. This
genus reached its acme during the earliest and mid Early
Triassic (Induan and Early Olenekian ages). At 31.0 m,
the bivalve Daonella aff. moussoni indicates a probable
Ladinian (i.e. late Middle Triassic) age, while Halobia
aff. lenticularis found at 37.5 m points to a late Carnian
Age (i.e. early Late Triassic).

Biometry of bivalves indicates that they follow a natural
distribution, reflecting that they were either accumulated in situ
or deposited after a very short transport by marine currents.

TOTAL ORGANIC CARBON (TOC) CONTENT

The TOC values are very low — 0.397% to 0.468%,
probably due to modern weathering. Bioturbation
and bivalve occurrences indicate oxygenated benthic
palaeoenvironments.

PALAEOENVIRONMENTAL
RECONSTRUCTION

Based on the finding of bivalves, as well as that of
Palaeophycus and Thalassinoides — indicative of the
Cruziana ichnofacies, the setting is interpreted as in the
circalittoral zone on the continental shelf (Figure 3).
Absence of oscillation ripple marks and wavy beddings
indicate a setting below the fairweather wave-base, while
the abundance of sandstone bodies with erosional surfaces
point to deposition above the storm wave-base, although
sedimentation below it cannot be discarded.

The ‘black shale’ facies of the Chert unit of the
Semanggol Formation at Kampung Kubu Gajah was,
hence, deposited in much shallower environments than
analogous, deep-water successions in Southern Kedah
(Basir Jasin et al., 2005).

CONCLUSION
Sedimentological and palacontological evidence
indicates deposition within the circalittoral zone, probably
associated with a prograding delta apparatus. Based on
the palacontological findings, the environment was fairly
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e oxygenated with low penetration of sunlight.
i e Bivalves indicate an age range from Lower
through Upper Triassic and a rather condensed
succession, younger than the analogous one at
the Central sector of the Semanggol Range.
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