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Abstract

Instrumental and historical records strongly advocate that Thailand and mainland
Southeast Asia have been subject to great number of earthquakes with various magnitude since
the past till present.

This research is aimed at classifying the causes of earthquakes using information on
remole-sensing, field investigation, and dating data on fanlt-related sediments by TL-method.
The main objectives are to comprehend geotectonics of Thailand and nearby, to delineate
relationship between earthquakes and earth structures, and to determine which structures are most
related to the earth tremors,

Based upon our recent and updated data, it 1s evidenced that carthquakes in Thailand and
adjoining countries have been triggered as a result of active faults. At present, there are several
faults that are well-recognized as actively and inactively in Thailand. Current available
geological data indicate that some of them are classified as ““capable” faults. It is figured out in
this study the faults’ orientation, through which landscape that it passed, and number of times
the past that they activated, in which way, and how large of their magnitudes were. It is also
discovered that some faults, though geologically determined as active, have never activated in the
past historical and been detected instrumentally. However, they have been proved to be active as
confirmed by geochronological (or dating ) data.

In this study, emphasis is placed upon the Mae Chan Fault (Chiang Rai) an Three-
Pagoda Fault (Kanchanaburi) as our two case studies. Five fault segments were defined along
each of these faults, and history and evolution of fault movements are clearly defined. Especially,
geological and geochronological evidences support that the Three Pagoda Fault activated 5 times
during 35,000 1 15,600 yr. And the Mae Chan Segment {of Mae Chan Fault) activated 5 times
during 1 million to 20,000 yr. All the fault displacement gave risc to the fact that past-
earthquakes with magnitude of larger than 7 Richter occurred in Thailand.

Data on geomorphology, geochronology, and remote-sensing in conjunction with
earthquake data within areas dominated by major fault systems lead to classifying ranks of active
faults. Three major ranks are defined herein - active faults (sensu stricto), potentailly active
faults, and tentatively active faults. Our detailed investigation point to 15 active faults recognized
in Thailand, viz. 1) Mae Chan, 2) Mae Tha, 3) Thoen-Long-Phrae, 4) Nam Pat, 5) Mae Ping,
6)Pua 7)YPavao, 8) Mae Hong Son, 9) Sri Sawt, 10) Three-Pagoda, 11) Ranong, 12) Klong Marui,

13) Kok Poe-Saba, Yoi-Yala-Betong, |4) Loer-Petchabun, and 15) Rayong-Klaeng Faults. It is

D2\ tir3-finahabstract T-£ 9



well documented that the active faults near northern Thailand (14 and 15) are ranked as
“tentatively” active. Outside Thailand and within mainland SE Asia, four major active faults
zones are recognized based upon our available data including 1) Indo-Burma 2) Sagaing-Pan
Luang-Taunggui 3) Nanting-Paosan-Chiang Rai, and 4) Red-Ma-Da Rivers Faults.

Based upon result on this active fault, seimotectonic zone of mainland SE Asian Region
are classified from those proposed by earlier workers. In Thailand, our research result lead to
grouping seismic-risk areas into 4 zones i.e., 1) Zone-0 or areas without earthquake damage (NE
Thailand), 2} Zone-1 or areas with low minimum earthquakes (S Thailand), 3} Zone-2 or areas
with low 10 moderate earthquake damage, and 4) Zone-3 or areas with moderate to fairly high
earthquake damage.

However, our research in Thatland is in the preliminary stage, more detailed studies are
required 1o gain more knowledges on history of earthquakes and possibilities of movement along

the active faults both in Thailand and nearby in the near future.
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{ 910 EARTHQUAKE INFORMATION BULLETIN Vol. 13, NO. 4}
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(INTENSITY) PEAK VELOCITY) PEAK ACCELERATION)
{ MM) ( cm/sec ) (g=980 cm!secl)
I-1I1 - -
v 1-2 0.015 g- 0.02g
" 2-5 0.03 g-0.04g
VI 5-8 0.06 g-0.07g
VI §-12 0.10 g-0.15g
VIII 20-30 025 g-030g
X . 45 - 55 0.50 g-0.55g
X-XI 60 0.60 g

(970 BOLT, 1978)
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(CODE) | (STATION NAME) | LATITUDE |LONGTITUDE | (msl) (DATE OPENED)
CHG Foelua 18° 48> 50.4” | 98° 56° 41.4” 416 HInw 2506
(CHIANG MAI) (Mar 1963)
SNG AN 77 10°37.27 | 1007 36° 59.4” 4 fnINN 2508
(SONGKHLA) (Oct 1965)

BDT m‘i‘augﬁwa 17°14°39.6" | 99° 00" 10.8” 156 UNTIAY 2519
(BHUMIBOL DAM) (Jan 1976)
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BULK FULL SCENE WRS D 131-047/133
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Sampling

>0.5kg ——|_> Drying and crushing
samples
v —_—
After drying >5009
sampies{temperatura is untl 50*C

measurement of about 290g when use oven), ulthey crush about 21 Og

| water contents unaer 20 meshes,
3g, 130°C, 2ah
Concentration of Washing
quarts

After drying samples, quariz are

After you wash samples about 10

anneaied at 320°C,
24h. (Growth curve
method)

15mg/1time

You measure 3 imes and take their
average. Don't forget to do

annealing after measurements,

from artifically
irradiated quarts.

(Adding method)

15mg/1time

You measure 3 times and take their
average. Don't fogetto do annealing
after measurements, 130°C,24h.

130°C.24n.

Sleving
L times Dy water, heal about 40-50°C g >60mash: reserve
i with 1;1 HCL for 20-30 minutes, and 200-60mesh: go next
separated from them. A first by wash some times by water. At last <200mash: na need
usad strong magnel, next used you wash them same times by pure °
isodynamicseparator, water,
Y h 4 Y
Measurement of TL
Measurement of TL Measurement of TL
from artifically
Irradiated quartz

from natural quartz

15mg/1time
You measure 3 times and take their
: average.

Calculation of annual dose

You analyze the concentration of radioactive

Calculation of paleodose

Al first you drow a growth curve. you take X axis
as rate of artifically iradiated dosa, and take Y

elemants (U, Th, K20}, and calculate annual dose

axis as the ratio of TL amount betwsen natural
quartz and artificaily iradiated quartz. The X

coordinate at the cross point Ya1 and growth
curve is the value of the paleodose [PD}in this
(AD). sampile.
Calculation of age as
tollowing equation

{with thinking water contents)

Age=[PDJ/[AD]

¥
31 5.6 umuavasuneummeydwismes Tudiumand (TL — dating technique)
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2. Kosuwan, S., and Charusiri, P, 1997. Structural Geology of the Khanom Gneessic Complex,
Naknon Si Thammarat province, southern Thailand : In Proceedings of the International
Conference on Stratigraphy and tectonic Evolution of Southeast Asia and the South Pacific,
19-24 August 1997, Department of Mineral Resources, Bangkok, Thailand, p. 729-739.

3. Charusiri, P., Kosuwan, S., and Imsamut, S., 1997. Tectonic evolution of Thailand : From Bunopas
{19%81)"s to a new scenario : In Proceedings of the International Conference on Stratigraphy and
Tectonic Evolution of Southeast Asia and the South Pacific, 19-24 August 1997, Department of
Mineral Resources, Bangkok, Thailand, p. 414-420.

Abstracts

1. Chutakositkanon, V., Hisada, K., Ueno, K., and Charysiri, P.. 1997, New suture and terrane
deduced from detrital chromian spinel in sandstones of the Nam Duk Formation, north-central
Thailand : A preliminary report : In Proceedings of the International Conference on
Stratigraphy and Tectonic Evolution of Southeast Asia and the South Pacific, 19-24 August
1997, Department of Mineral Resources, Thailand, p. 368,

2. Assavapatchara, S., Charusiri, P_, and Khantaprab, C., 1997. The Permian carbonate rocks in
Thailand : In Proceedings of the International Conference on Stratigraphy and Tectonic
Evolution of Southeast :&sia and the South Pacific, 19-24 August 1997, Department of Mineral
Resources, Thailand, p. 139.

3. Bunyongkul, T., Triamsantipap, S., and Charusiri, P., 1997. Geology and mineralization of Zn
deposits in Vang Viang area, Viantiane, Lao PDR : A preliminary study. [o Proceedings of the
International Conference on Stratigraphy and Tectonic Evolution of South East Asia and the
South Pacific, 19-24 August 1997, Department of Mineral Resources, Bangkok, Thailand,
p. 662.
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Ui 2 (1998-1999)

Proceedings

t. Tulyaud, C., and Charusiri, P., 1999. “The ancient Tethys in Thailand as indicated by nationwide
airborne geophysical data” Proceedings of the International Symposium on Shallow Tethys
(ST)S, Chaing Mai, Thailand, pp. 336-352.

Abstract

1. Kosuwan, S., Charusiri, P,, Takashima, I., and Lamchuan, A., 1998, Active tectonics of the Mae
Chan Fault, northern Thailand. In Proceedings of the Ninth Congress on Geofogy, Mineral, and
Energy Resources of Southeast Asia-GEOSEA’98 and IGCP 383, 17-19 August 1998,
Geological Society of Malaysia, Kuala Lumpur, Malaysia, p. 234. (Paper 6).

2. Charusiri, P., Imsamut, S., Clark, A. H., Archibald, D., and Hisada, K., 1998. Thailand - new
sutures and new terranes : A new geological synthesis. In Proceedings of the Ninth Congress
on Geology, Mineral, and Energy Resourses of Southeast Asia-GEOSEA’98 and IGCP 383,
symposium 17-19 August 1998, Geological Society of Malaysia, Kuala Lumpur, Malaysia,
p. 46-47. (Paper 17).

3. Hisada, K., Chutakosikanon, V., Charugiri, P., 1998. New suture zone deduced from detrital
chromian spinels : Loei suture zone in Thailand. In Proceedings of the Ninth Congress on
Geology, Mineral, and Energy Resourses of Southeast Asia-GEOSEA’98 and 1GCP 383,
symposium 17-19 August 1998, Geological Society of Malaysia, Kuala Lumpur, Malaysia,
p. 49-50. (Paper 19) (extended abstracts).
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Ui 3 (1999-2000)

Proceedings

1. Takashima, 1., Charusiri, P., Kosuwan, S., and Won-in, K., 1999. TL - age dating results on the Mae
Chan segment of the Mae Chan Fault, northern Thailand : Constraints for Quaternary
faulting. In Proceedings of the International Workshop GPA’99 - Tectonics, Geodynamics, and
Natural Hazards in West Pacific - Asia, 6-15 November 1999, Department of Geology and
Minerals of Vietnarm, Hanoi, Vietnam, p. 275-286.

2. Kosuwan, S., Hinthong, C., and Charysiri, P,, 1999. The preliminary use of MAPINFQ programme
to earthquake Hazard Assessment in Thailand and Mainland SE Asia. In Proceedings of the
International Workshop GPA’99 - Tectonics, Geodynamics, and Natural Hazards in West
Pacific - Asia, 6-15 November 1999. Department of Geology and Minerais of Vietnam, Hanot,
Vietnam, p. 174-178.

Abstracts and Extended Abstracts

. Charusiri, P.. Hisada, K, Arai, S., Chutakosikanon, V., and Daorerk, V., 1999, Chromian spinel : An

Indicater minral to tectonic setting of Thailand - A preliminary synthesis. In Proceedings of the
Symposium on Mineral, Energy, and Water Resources of Thailand : Toward the Year 2000, 28-
29 October 1999, Chulalongkorn University, Bangkok, Thailand, p. 217-220 (extended
abstract).

2. Chutakositkanon, V, Hisada, K., Charusiri, P., Arai, S., and Charoentittrat, T., 1999.
Characteristics of detrital chromian spinells from the Nam Duk Formation : Implication for the
occurrence of mystertous Ultramafic and volcanic rocks in central Thailand. In Proceedings of
the symposium on Mineral, Energy, and Water Resources of Thailand : Toward the Year
2000, 28-29 October 19’99, Chulalongkorn University, Bangkok, Thailand, p. 604-606

{extended abstract).
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Papers submitted for publication in the year 2000

1, Won-in, K., and Charusiri, P., 2000, Application of ESIPP computer program to the
enhancement of satellite images in the Cho Dien area, northern Vietnam, ITC Journal, the

Netherlands.

2. Charusiri, P., Kosuwan, S., Fenton, C.H., Lumjuan, A., Takashima, T., and Wechbunthung,
B., 2000. Thailand active fault zones and Earthquake analysis. A manuscript submitted to

Journal of Asian Earth Sciences.

3. Charusiri, P., Auasirisak, Ss., Napattaloong, A., Pum-Im, S., and Srikulwong, S., 2000.
Cenozoic Tectonic Evolution of Major Sedimentary Basins in Northern Thailand and the Gulf

of Thailand . A manuscript submitted to CCOP Bulletin.

4. Srisaskulrat, N., Charusiri, P., Wongwanick, T., 2000. Lithostratigraphy of Ordovician
Limestone, Thiwang area, southern Thailand: Implication for paleoenvironments and tectonic

setting. A manuscript submitted to the Journal of Geological Society of Thailand.

5. Charusiry, P., Chaturongkavanich, S., Takashima, 1., Kosuwan, S., Won-In, K., and Ngo Ngoc -
Cat, 2000. Application of Geothermal Resources of Thailand, Vietham, and Myanmar to
tectonic settings. A paper submitted to the Proceedings of the World Geothermal Congress,
Kyush-Tohoku, Japan, organized by International Geothermal Association, May 28-June 10,
2000

6. Pongorapin, S., and Charusiri, P., 2000. Application of Kringging Estimation to Sin Pun
Quality Modeling, southern Thailand. A paper submitted to the Joumal of Asian Earth

Sciences. ‘

7. Charusini, P., Assavapatchara, S., Charcentitirat, T., Xu, X., Daorerk, V., Ueno, K., 2000.
Lithostratigraphy of Permian rocks in Thailand: Implication for depositional environments

and tectonic settings. A paper submitted to “Permian of SE Asia”,

8. Bumyongkul, T., and Charusin, P., 2000. Geology and mineralization of Zn prospects in Vang
Viang district, Vientiane, Laos, PDR: A preliminary synthesis for Late-Paleozoic to Early
Mesozoic Tectonic Setting. A paper submitted to Journal of Scientific Research,

Chulalongkorn University.

D \Trf-final\submitted 170



9. Imsamut, S., Charusiri, P., Daorerk, V., Zhuang, Z., Maranate, S., and Xu, X., 2000.
Paleomagnetism of the Cretaceous Sandstones, Khorat Group, Northern Thailand: Implication
for tectonic plate movement of Indochina Block. A paper submitted to Journal of Asia Earth

Sciences
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