CHAPTER I

INTRODUCTION

1.1 General

Basically, tectonics refers to the process,
structures and landforms associated with deformation of
the Earth’s crust. In Thailand, major tectonic evolution
can be divided into four episodes; archeotectonic,
paleotectonic, mesotectoni neuvotectonic episodes
(Charusiri et al., eotectonic episode 1is
tectonic event tha g Prepaleozoic era,
whereas Paleotectoms and Neuvotectonic
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O her disciplines related to neotectonic terminology
consists of active tectonics, which is referred to
tectonic processes that produce deformation of the
Earth’s crust on a time of scale of significance to human
society (Wallace, 1986). Paleoseismology is the study of
prehistoric  earthquakes, especially their location,
timing, and . size (Solonenko, 1973; Wallace, 1981) .
Paleoseismic data can be used in neotectonic
investigation and <can provide relatively short-term
geological data on regional fault behavior and




deformation style (Wesnousky et al, 1984) .
Seismotectonics 1is a branch of geosciences that is
concerned with the relationship between the seismological
characteristics of present-day earthquakes and tectonics.
Seismogeology is the study of geological (e.g. soft-
sediment deformation, fault scarp analysis) of
contemporary seismicity. Archeoseismology can be referred
to the study of archeological evidence for historical and
pre-historical earthquakes. Morphotectonics is the study
of all aspects of relationship between geological
structures and landforms; others restrict 3y to
relationships betwee }?t (o mati bl s structures and

landforms. Tectonic is the study of the
relations of verti 1 ground movements to
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8,610 yr was generated by this fault (Benson et al,

2001). In China, several fault systems are 1located in
this region of high historical seismicity. For example,
Altyn Tagh fault, Nan Shan-Kansu Fault system, Kun Lun
fault, Kang Ting fault, and Red River fault, are of the
major important faults. In addition, all of the recent
tectonics of China are related to the convergence of
India and Eurasia during the Cenozoic at a rate of about
5 cm/yr (Tapponnier & Molnar,1977). In 1995, the Kobe
earthquake in Japan is believed to be related to right-



lateral strike-slip on the Nojima fault. Net offset was
found to be about 1.5 m with several vertical
displacements. The hypocenter was far from the tectonic
plate boundary between the Philippine Sea plate and the
Eurasia plate about 200km (Bolt, 1999).

In Thailand and mainland SE Asia, present-day
tectonics in this region is the result of the collision
between Indian and Eurasian plates since middle Tertiary
time (Fenton et al, 1997, Charusiri et al, 1997, Bunopas,
1994, Hinthong, 1881) . though the majority of
deformation at present. on the faults to the
north (e.g., Kun Lun, Re nd Altyn Tagh faults),
however, moderate vity throughout the
mainland southe tes contemporary
deformation in 0 et al., 1997).
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1.2 Objectives

The objectives of this study are of four folds as
shown below:

l. to identify tectonic evidences which relate to
displacement of southeastern segment of the Phrae
fault system;



showing conjugate sets of strike-slip faults
and offset Tertiaty basins. This evidence of
tectonism can be explained by transtensional
dextral shear model (after Polachan &
Sattayarak, 1989).




2. to analyze stress axis orientation acting on the
study area and nearby;

3. to determine age of fault-related sediments and to
recognize past movement events of southeastern
segment of the Phrae fault system; and

4. to classify activeness characteristic of
southeastern segment of the Phrae fault system.
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Accorddng to photo eomorphological interpretation
in the southern e Phrae Basin by Word=in (2002)
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terrac,ge and mountainous area (Figure 1.3) Flood plain
is located covering the main area in the central part of
the basin, indicated as the lowest elevation of

geomorphology in this area. Low terrace morphology mostly
lies in the central axis of the basin except the large
one which is located in the western margin. High terrace
is mostly situated in the eastern margin, characterized
“as small hills lying along the eastern portion. Alluvial
fan is observed on both sides of the basin, found closed
to the mountain front. In addition, fan shape morphology
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Figure 1.2 Topographic map of the Phrae basin.
(data source:Royal Thai Survey Department (RTSD),1983a & 1983b)
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in the western margin is larger than that of the east.
Colluvium is located between alluvial fan and mountain
front. The colluvium is found in a small area compared
to each other. Finally, mountainous areas are observed
bounded on both sides of the basin margins, thereby the
Phrae basin can be determined as an intermontain basin.

The southeastern portion of the basin, where the
southeastern segment of the Phare faults is located, is
selected for the study area. At the south of study area,
there is the location of, Ban Thung Charoen at grid
reference 0620714E, "B at the north is Ban Pa
Deang at grid refer 200014N. Additionally,
the study area has & n those points to the

east and the imate? 2.0 and 3.0 km,
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3. Quaternary faulting, " which is a clear
evidence of recent tectonic movement, has
been exposed along the main axis of the study
area (Fenton et al., 1997), yielding valuable
data for carrying out investigation.



(4S66T 3 ©G66T ‘(asid) 3uswiaedsqg Keaang Teyl TeAOY :90IN0OS e©1EP)
eaxe Apnis sy3z Jo uoTjzeooT bButmoys dew otydeabodol ¥ T a2anbta

pueTTEYL

omm.ﬁ

ooON




10

1.4 Methodology

To accomplish the objectives, research methodology
has been divided into six major tasks in order to
construct a systematic track of study. The main tasks are
classified and described below. In addition, all of these
steps have simplified as a flow chart shown in Figure
1:5:

1. Planning and Preparation

has been conducted in
order to cont 1 relevant data into
a database g further steps of

study. cse—data) a@osed of relative
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the main part of this step. In addition, fault
segmentation is investigated in further detail
using aerial photograph. o

| Sfo¥ field work, etc., are

4. Field Investigation

In this step, two individual tasks include
their observations on; ground-truth tectonic
geomorphology and survey for Quaternary
faulting and other stratigraphic deformation.
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Figure 1.5 Methodological diagram of this thesis study.
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The first task is proposed to determine field
evidences of landform characterized by tectonic
forces, for instant, triangular facet, linear
range front, offset stream channel, shutter
ridge, etc. BRerial photographic interpretation
of tectonic geomorphology mentioned in the
third step is applied as a guideline for this
task. The later task includes outcrop
stratigraphic logging of abandoned dquarries
based on palaeoseismological method and sample
collection of fault related sediments.
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Nutalaya (1986) had characterized and described
seismic source zones in Myanmar, Thailand, and Indochina
areas into twelve seismic source zones. In Thailand, it
is covered by zone F and zone G on the west and the
north, respectively. The Phrae basin, where the study
area of this thesis is located, is situated in zone G,
governed by NE-SW trending fault zones, namely the Thoen
fault zone located on the west and the Phrae fault zone
lay on the east. Approximately 20 microearthquakes
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ranging from magnitude of 3 to 4 were recorded just south
of the Phrae basin during 1980-1983, the Phrae fault is
believed to be probably active.

Siribhakdi (1986) had interpreted previous data
together with his own field investigation on seismogenic
regimes of Thailand and periphery. The study suggested
that the compression stress axis lies in the southwestern
direction which may be generated from spreading ridges
and subduction zone in Andaman Sea. Furthermore, the most
seismicity area in Thalla . located in the west, and
i ght be related to the

Thiramongkolﬁ ﬁtectonism and rate

of uplift in th ma xr .the lower central
plain of Thailand. nee ofiuneotectonic movement
is found on the e etween foot-wall
and hanging-wall which is 18 m.
Uplift rate is J annua: ;, calculated from
topographic diff iming, dating on a wood
fragment indic .

clay bed.

Hetrakun et 4
seismicity in Khao ™ dam—Hs seismic parameters,
earthquake pattern, aggEégyp;fhff’ nism solutions. The
result revealed that faﬁgym.;, “-quakes have caused by
reservoir induced serSMrﬁiﬁy’ Y
direction. Adcgglanallv,
and Tak fault§ in the past ha gjcreased stress

Hlnthong 19%A1ntegratefi}nany of previous works to
conclude earthquake
e AR RSN S
Thailand a c osely related to two selsmlc source zones,
namely the Tenasserim iange zon®, (zone WS and the
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to be ctlve more than those of zone G which are inferred
to be possibly potentially active.

Klaipongpan et al.(1991) studied on geological and
seismicity evaluation of Srinagarin dam. The evaluation
was carried out using several parameters, i.e.,
earthquake catalogs, focal mechanism solutions,
earthquake relocation studies, aerial and ground geologic
reconnaissance, analysis of remote-sensing imagery and
review of the pre-instrumental and instrumental
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seismicity of Thailand. The study cited that the 1993
earthquakes in Srinagarin dam is triggered by water load.
Epicentral distribution is coincided with a north-west
trending geological lineaments.

Sarapirome . & Khundee. (1994) investigated
neotectonics in the Mae Hong Son-Khun Yuam valley using
Landsat TM imagery and aerial photograph for geological
lineament and geomorphic interpretations. The results had
been analyzed together with statistic analysis of
lineaments, earthquake ~,'_-ntral distribution, hot
spring location and Quate ulting data. The result
| western Thailand has
Paleozoic to Recent

been tectonically
times.

Bott et al northerd Thailand
is similar to F . 3 the western
United States : ";{'. rm - dabthquake processes

and tectonics. j 4he cnown earthquake in
the north has ng d to the Basin and
Range province on pzleoseismic
investigation able earthquake 1is
about magnitude he result based on
focal mechanisms regions have been

Fenton et
faulting ing
geomorphologi
movements, had.fl Vel
faults are the;jp e Tthe Long, the Nam
Pat and the Phayao faults. Recurrence wintervals of these
faults range frqp thousand ten of thousands vyears.
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ground-truth surveys as main tools to delineate the fault
trace. In addition, TL and ESR dating methods were used
to determine age of faulting events. The study revealed
that Three-Pagoda fault consists of five segments based
on geological and geomorphological analyses. Several
tectonic geomorphology which are frequently observed
along the fault, indicated the main right lateral
movement. Five events of earthquake faulting are reported
based on geological evidences and dating results.

on late Quaternary

several tectonic
idicate recent
faults. These
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Charusiri et al.(2001) categorized active faults in
Thailand into five seismically active belts (SAB) using
geologic, geotectonic, geochonological, and seismological
criteria. These belts are composed of northern, western-
northwestern, central peninsular, southern peninsular and
eastern-northeastern SABs. In northern and western-
northwestern SABs, most of faults are inferred to be
active, with the exception of the Mea Tha, the Nam Pat
and the Phayao faults, which are believed to be
tentatively active faults.
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