CHAPTER III
THE PHRAE FAULT SYSTEM

At present, although many documents of geological
researches had mentioned the faults that are located
within or bounded the Phrae basin, many papers had used
different names to refer these basin-bounded faults. The
problem of terminological confusion may rise among many
geologists. This subsequent study is an attempt to
characterize past tectonic movement of the fault bounded

in southeastern portion hrae basin. In the first
priority, it is imp ' e an understanding of

such a fault defini

Three secn‘p definition and
characterizatio The first section
cites on previo ong Phrae fault from

various authors.
the Phrae faul : T_ de i his section. The

section using , f \ lustrate useful
subsurface geolo featuWres .\ Wlbimately, the last
section provid i ' ation focussing on
characteristics o egment of the Phrae
fault system.

Nutalaya A ' _h’l Phrae basin is

- s,ﬂ]namely' the Thoen

fault zone on west and the Phrae “fault zone on the
east (Figure 3. 1* Moreover t&s Phrae fault is probably

A NENTRETAT

Chuav1r03 et al.(1992) publisked the eoﬂhglc map of

| WIS TR ALE 6P, oo

mountain range in southeastern margln of the Phrae basin.
The fault lies in NE-trending with approximately 10-km-
long. Note that, the fault trace shown in the map 1is
found split in several small branches.

Charoenprawat et al.(1995) proposed geologic map of
Lampang quadrant, with scale 1:250,000. Trace of basin-
bounded fault has shown in the eastern margin of the
Phrae basin. This trace is delineated in the NE trend and
splits into small branches. The trace is composed of two
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Figure 3.1 Major faults in the Tenasserim Ranges,
eastern Myanmar (Burma)and northern Thailand
(after Nutalaya, 1985).
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segments; the southeastern and the eastern with total
length about 20 km.

Chauviroj (1995) recognized 13 fault zones 1in
Thailand (Figure 3.2), included The Phrae fault zone as
the NE- trending Thoen fault. This zone can be delineated
from Thoen basin in southwest to Phrae basin in northeast
with approximately 250-km-long. Its also regarded this
fault =zone related to Dien Bien Phu fault zone 1in
Chaiburi and Laung Phra Bang of Loas PDR with a dextral
displacement fault.

Hinthong (1995) the Phrae fault zone

is classified as pokentially’ fault zone (Figure
3.3). This result upon various types
of existing data, otectonic map scale

1:1,000,000 comp ' 5 ffut & -'*'f ‘ dsri (1985), the
geological map . ; v ’ &k,
Lovacharasupapun

geological map orne geophysical
maps at scale 2, 000 ; 000 ; and
thermoluminescen g faults.

Bott et ald sarthquake swarms in
1980 and 1983 at - of the Phrae basin,
respectively, may este. ] er on the Phrae fault
located the western agin-eso = ( blind faults beneath
the basin. Earthqua'fh“'" I ‘ indicate that the
southern portion of: rae mbasin and nearby is
tectonically aetivé wif 0 N egtension on N to
NE-trending offsRorma : na bliogne adlts.

fv* ~

Fenton etlljl the Phrae basin
comprises of t Phrae fault and the' rae basin fault

(Figure 3.4) The;ﬁafmer is lo ed at the western margin
of the ba acterized by
i BHILADL S | [Tt b e
has shown §¢losely related to the Thoen fault in the
south. The Phrae basin ffault ise&aNE- trendin®Gy located

o o SRS ER TEERA Bt

earthquake of Mw 7.

Charusiri et al. (2001) quoted that the Phrae fault
is a set of NE-trending Thoen-Long-Phrae fault zone
(Figure 3.5). Based on thermoluminescence dating of
fault-related sediments, age of faulting events in this
fault zone is found at 0.16, 0.21 and 0.49 Ma.
Consequently, the Phrae fault 'is intended to be still
active.
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Figure 3.2 Fault zones and hot spring locations
in Thailand (after Chauviroj, 1995).




44

sa2 tpe’ -
¥ By o ,-'iﬁ—\’\
” 5
C»w.;&
:
¢ ™~ ”
20" b j-w x 20
< ST vaE T
& Y
o NAM;
= o v i
Ty e Yo
o ¢
0.2 3 "’“\\‘A‘ 5 b
ks ‘-\ I
.
\
:
. |
5\‘
Y o - H
L.¥
/‘
S “\’ -
"
TAMBODIA
12°
E T
0w
N & W
&
mﬁg fontativety 4 tve
gt e 1
% 8”‘7}) }Ai.! =1
-, Sewsmptogiat
o il
N ﬁ DRI

Figure 3.3 Map of Thailand showing distributions
of major classified active faults and fault
zones in Thailand (after Hinthong, 1995).
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Srisuwan et al.(2000) implied that the Phrae-Thoen
fault zone has a strong influenced to the development of
the Phrae basin and the Thoen basin. The main trace of
this fault zone lied in the NE trend and is characterized
by sinistral motion with east-west extension. Figure 3.6
is a model of Phrae-Thoen fault zone, showing four major
faults governed in the Phrae basin. Three faults on the
left characterized with east- dipping, except the last
one bounded on the far right showing west-dipping nature
conjugated to the previous faults.

3.1.2 The Phrae Faul nt of This Study

Due to structy xpressed in the Phrae
fault zone, the t ult system is used
herein instead o e. The Phrae fault
system in this _f 4 ' several fault
domains, which is oment ioned b !previous authors.
For instance, R Xo)e - utalaya et al.,
1985),the Phrae in fault (Fenton
et al., 1997, » the Thoen-Long-
Phrae fault zone ¥ OF e B\ the Phrae-Thoen
fault zone ( ; ; \ All of these
definitions are ed in the Phare
fault system.

, -sensing seismicity
dst’ four fault segments
_ system; namely, the
S and Northeastern

In this study
and field data,
contained in
Southwestern,
segments (see . dé

The Southwest . se ol 7.ellneated. in the
south of the Ea;en basin wi NE- tr] ding trace. The
fault has been o erved pa351ng the mountainous area in

T SRR AR

In the Phrae basin, fhe fault s found spdit into at

cont b qhbr] O] 98 A alin sk b Bhk a5 the

Westerh and Southeastern segments, respectively(Figure
W

To the north, the prominent NE-trending fault has
found located in mountainous area in the northeastern
part outside the Phrae basin. This fault is also referred
to be the segments of the Phrae fault system and is
designated as the Northeastern segment. Seemingly, this
fault segment shows a linkage between faults in the Phrae
and the Nan basins since the southern and northern tips
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of this segment are terminated at those basins.

Furthermore, it is herein regarded that this fault may
extend northeastward to join the Dien Bien Phu fault zone
in Chaiburi and Laung Pha Bang of Laos PDR (Chauviroj,
1985) .

3.2 Seismic Profiles

In 1994, PTT EP company had launched nine lines of
seismic survey for coal exploration in the Phrae basin.
These seismic lines were run to cover the basin with the
total length of 180 km lines were operated within
the study area, viz. lin 4-220, P94-240 and P94-
260 (Figure 3.8 & ng-,& o

b4 QOO), and Khrauthao
_ , these seismic
inte etation results are
r. GMT. (1996a) reported no
2rn margin of the
uwan et al. (2000)
ey axist. On the
delineation of the
had been risen.

GMT (199%6a
(2001) report
interpretation.
quite different
fault traces
Phrae basin (Fi
and Khrauthao
other hand, some
eastern border

On the re
Khrauthao (2001), T
the location of the Served
Figure 3.12). Neverthéﬁﬁ%s,
illustrated the ex1stence (b
portion of thé=i —
study, referreg = sout Yor!
fault system.Igr ‘ the so-called main
border fault in“the eastern boundary Oof the basin is dip-
to-the west w1th;épprox1matew 45 degree of dip angle.

Hanging w E ﬂﬂ?mﬂiﬁ formations of
basin-fil m f is mostly

occupied By marine depo ited rocks. Additionally, this

fault is found cut a*gss. _the i o d ‘wntil
Ao RS SR TITE T

ge51des, depending on seismic interpretation of
this thesis study (Figure 3.13), in structural geology
underneath the Phrae basin, especially fault architecture
on the southeastern portion of the basin is of interest.
Thus seismic interpretation in this thesis is mainly
concentrated on fault traces. Consequently, the same
three lines of seismic profiles previously. stated have
been reinterpreted by the author.

al. (2000) and
S some differences in
1t traces (Figure.3.11 &
1. 0of these results have
' ’ " in southeastern
g, in this thesis
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260, interpreted by Srisuwan et al.(2000) showing
trace of eastern border fault on both seismic
profiles (after Srisuwan et al., 2000).
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Figure 3.12 Seismic interpretation results of the southern
part of the Phrae basin, line nos. P94-220, P94-240,
and P94-260, showing trace of eastern border fault on
seimic line nos. P94-240 and P94-260 (after Kruathao,
2001).
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As the result, the Phrae basin is influenced by sets
of normal faults, which mainly located on the western
border, the central, and the eastern border. The major
trend of the western border fault displays east-dipping
with approximately 45 degrees. Noteworthy, the western
border in line no. P94-260 of profile characterizes as
splay fault. In the central, there is the most structural
complexity in the basin. Due to negative flower structure
and fault splay, they are mainly illustrated in the
center of the basin. Finally, on the eastern border of
the basin, there is the location of the southeastern
segment of the Phrae faul ystem trace situated. All
seismic profiles have ind e eastern border of the

Phrae basin dip appr 1g=g=ﬁrees to the west.
iﬁst_ﬁlg ﬂx this thesis study

In as much a
is located on rn| mamn .. the Phrae basin,
eastern Dborder ' 1 S are extensively

clarified as be

According fsilc profile o. P94-220, the
eastern border t i right end of the
profile showin n addition, on the
hanging wall of ere 1is the other
normal fault c¢ ault and showing
synthetic to the conjugate fault is
also found situate c i
splay fault. Note a%?ﬁﬁé- wer! end of the border and
the splay fault tracedﬁﬁre;l-‘ feated to the bottom of
the basin, and the uppbfﬁ%ﬁ 2

Pl
5e)
to the present iground surface.

Tine no. P94-240
d. as normal fault
with west dlpplng about 45 degrees. At the upper part of
this fault, therd ds a small E&ult showing conjugate to
the bordeﬂfﬁlﬂ%ﬂx&jﬂiyﬂﬂ%ﬁi er fault is
found clos nd the lower
end of the ault is reac d to th bottom of_the basin.

BN RYARS T

borde Finally, Seismic profile line no. P94-260
also s Oows eastern border fault as a normal fault with
west dipping of about 45 degrees. This fault is
characterized as splay fault. The tips of both splays are
closed to the present ground surface and the lowest trace
of the fault is found reached to the bottom of the basin.
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3.3 The Southeastern Segment of the Phrae Fault System

Based on lineament interpretation and fault
segmentation using Landsat TM and JERS imageries (see
detail in sections 4.1 and 4.2) and seismic profiles, the
southeastern segment of the Phrae fault system is located
at the southeastern portion of the Phrae basin(see Figure
3.7). The major trend of the fault segment is in the NNE
direction. It has regarded as the basin-bounded fault,
with approximately 20-km-long, located at Ban Phae Mai in
the south to Ban Pa De- il the north, dipping to the
west about 45 degrees..
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