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Abstract 

The Three Pagodas Fault has formed as a result of the collision between the Indian plate and the Eurasia plate. The 

geology mainly consists of migmatitic gneiss, augen gneiss, marble, schist, quartzite, calc-silicate, metamorphosed 

under amphibolite to granulite facies. Field mapping and microstructure analysis were applied to reveal the 

kinematic history of the Three Pagodas Fault. The evolution of the strike-slip zone can be divided into D1 and D2. 

The early part of the first stage is D1a involving ductile sinistral shearing and metamorphism. Foliations show the 

NW-SE striking with variably dipping between east to west, and the stretching lineations are well developed in 

NW-SE trending with sub-horizontal plunging to the south. This stage shows a NW-SE ductile deformation with 

a sinistral shearing. The subsequent D1b is dominated by sinistral transpression related to the exhumation of a lens 

shape of this high-grade metamorphic complex. The last stage (D2) is represented by dextral strike-slip fault, which 

is the inversion of this strike-slip system. 
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1. Introduction

The collision between the Indian and 

Eurasia plate influences the complex structures and 

tectonics in the Cenozoic ( e.g., Tapponnier et al., 

1982, 1986; Huchon et al., 1994; Lacassin et al., 

1997; Morley, 2002). This continental collision took 

place at about 50-45 Ma ago ( Molnar and 

Tapponnerier, 1975) . It has resulted in the complex 

structure along Himalayas-Tibetan plateau and in the 

movement along the strike-slip faults both in the 

eastern Tibet and SE Asia (Chung et al., 1997, 1998, 

2005; Lacassin et al., 1997; Lin et al., 2012) . 

According to the model of the extrusion tectonics, 

the strike-slip faults in South China ( e.g., the Jiale 

Fault, the Altyn Tagh Fault)  and in SE Asia ( e.g., 

Sagaing Fault in Myanmar, the Ailao Shan – Red 

River Fault in Yunnan and Vietnam, the Mae Ping 

Fault and the Three Pagodas Fault in Thailand) 

present the sinistral movement ( Tapponnier et al., 

1986; Leloup et al., 1995; Lacassin et al., 1997; 

Rhodes et al., 2005) , which begin at 40-50 Ma 

( Lacassin et al., 1997, Upton, 1999, Nantasin et al., 

2012, Simpson et al., 2021, Osterle et al., 2019, Palin 

et al., 2013, Kanjanapayont et al., 2013) . Recently, 

focal mechanism solutions and regional 

geomorphology indicate reverse motion on these 

strike-slip faults (Tapponnier et al., 1986; Lacassin 

et al., 1997; Charusiri et al., 2002; Morley, 2002; 

Rhodes et al., 2005)  in approximately between 30-

37 Ma ( Lacassin et al., 1997; Upton et al., 1997; 

Simpson et al., 2021; Morley et al., 2007) . The 

explanation about the different motion possibly 

involves the changing of the stress field within this 

region (Huchon et al., 1994; Richter and Fuller, 

1996). 

The Three Pagodas Fault is characterized by 

a NW-SE trending ( e.g., Bunopas, 1981, 

Kanjanapayont, 2015)  (Fig. 1). The Three Pagodas 

Fault lies parallel southward to the Mae Ping shear 

zone (Tapponnier et al., 1986; Lacassin et al., 1997; 

Morley, 2002) . The strike-slip models in SE Asia 

region suggested that the NW-SE systems, including 

the Three Pagodas Fault, were developed by sinistral 

movement in the early stage and were reactivated by 

dextral shearing in the later stage (e.g., Huchon et al., 

1994; Lacassin et al., 1997; Rhodes et al., 2005). The 

mylonites in the Three Pagodas Fault have been 

subjected to high-grade metamorphic rock with 

sheared deformation ( e.g., Nantasin et al., 2012; 

Kanjanapayont et al., 2018; Salypongse et al., 2020). 

The quartz mylonites in this shear zone indicated the 

2-dimensional strain ratio (Rs) in XZ-plane of 1.60-

1.97 with the simple shear component

(Kanjanapayont et al., 2018). The later reactivation

phase involved the developing development of a

Tertiary pull-apart basin (Rhodes et al., 2005).
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Figure 1 The major strike-slip faults in Thailand and the location of the Three Pagodas Fault (Modified from Tulyatid, 

1991; Macdonald et al., 1993; Morley, 2002, 2004; Watkinson et al., 2008, 2011; Ridd, 2009, 2012; Kanjanapayont et 

al., 2013)

The previous studies emphasize either ductile or 

brittle stages of the whole event. This study presents 

the deformation history of the Three Pagodas Fault 

based on the field work outcrop, petrography, and  

microstructure analysis. The whole deformation 

events are presented in this study. The results reveal 

the kinematic history of the Three Pagodas Fault. 
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2. Geological Background

The geology around the Three Pagodas 

Fault comprises a wide range of Paleozoic 

sedimentary rocks from Cambrian, Cambrian-

Ordovician, Ordovician, Silurian-Devonian, 

Carboniferous-Permian, Permian, and Cenozoic 

sediment with the Triassic S-type granite in the 

northern part ( Department of Mineral Resources, 

2008) . The metamorphic rock within the Three 

Pagoda shear zone or “Thabsila Gneiss” or “Thabsila 

metamorphic complex” has been subjected to high 

grade metamorphic rock (e.g., Nantasin et al., 2012; 

Kanjanapayont et al., 2018; Salypongse et al., 2020) 

of Precambrian (?) age (Department of Mineral 

Resources, 2008) . The Thabsila metamorphic 

complex was subdivided into four units (Nantasin et 

al., 2012). Unit A comprises marble interbedded 

mica schist, fine-grained biotite gneiss and small 

outcrop of quartzite with the lowest pressure-

temperature condition. Unit B is mylonite and 

mylonitic gneiss. Those rocks clearly show augen 

structure and a strongly deformed texture. Unit C is 

dominated by calc-silicate interbedded silicate 

bands. It presents a segregation layer between 

diopside layers and pure marble layers. Unit D has 

several compositions of gneiss. It mainly is 

composed of biotite gneiss, sillimanite gneiss, 

orthogneiss and mylonite. 

The degree of metamorphism of high grade Thabsila 

metamorphic rock yielded medium amphibolite 

facies in unit A, whereas unit B, C, and D recorded 

the upper amphibolite facies. Another study 

subdivided the Thabsila Gneiss into 4 units: from 

oldest to youngest as Thabsila zone A, B, C, D 

(Salyapongse et al., 2020). Zone A is composed of 

migmatite, gneiss and cala-silicate. Zone B is mainly 

schist interbedded with fine grained paragneiss, 

quartz mica schist and calc-silicate to marble. 

Zone C shows quartzite, meta-limestone, phyllite to 

phyllitic schist and interbedded quartzite. Lastly, 

zone D is presented by fine grained slate, greenish 

grey color. Meta-sandstone and meta-limestone are 

exposed in the upper part of all Thabsila sequent. 

3. Petrography

Based on the field mapping and petrography 

of this study, the metamorphic rocks in the Thabsila 

metamorphic complex are composed of high-grade 

and low-grade metamorphic rocks. The high-grade 

metamorphic rocks are divided into 6 units as 

migmatitic gneiss, augen gneiss, marble, schist, 

quartzite, and calc-silicate. 

Migmatitic gneiss exposes at the center of 

complex zone. This unit shows discontinuous 

foliation and segregated melting of leucosome and 

mesosome. Mesosome layer is composed of medium 

to fine grained of feldspar, quartz, and tabular grain 

of biotite. The felsic layers of leucosome are 

extruded toward the fracture of mesosomes layers. 

The leucosome layers are mainly composed of 

quartz and plagioclase. These minerals show 

irregular, coarse to very coarse grained with grain 

boundaries migration. 

Augen gneiss exposes as lens shape at the 

western and the eastern rims of the shear zone. It is 

characterized by augen-shaped megacrystals of 

K-feldspar with a strong gneissic foliation. This unit

consists of medium to coarse grained and fine

grained. The medium to coarse grains comprise

K-feldspar, plagioclase, and quartz, whereas the

finer grains are biotite, muscovite, and quartz.

K-feldspar porphyloblases present myrmekite and

twinning. Undulatory extinction generally presents

in quartz. S-C and S-C' shear bands are a well-

observed on an outcrop surface indicating sinistral

shearing.

Marble exposes in the eastern and the 

western parts of the shear zone. The rock is 

characterized by fine to medium grained, white to 

gray color, granoblastic, and sugary textures. The 

mineral assemblage of the marble is mainly 

composed of calcite, graphite, plagioclase, 

muscovite, phlogopite, diopside, and quartz. 

Chlorite or iron oxide are accessory materials. 

Calcite displays fine to medium grained, subhedral, 

granoblastic, polygon and exhibits mossad textures. 

The twins slip plan is well-developed in the NW-

striking, top-up-west direction as same as the 

maxima elongated orientation of their grains. Quartz 

normally shows undulatory extinction. S-C shear 

band and S-C' shear bands can be observed in this 

marble unit. All of the shear sense features clearly 

indicate sinistral movement. 

Schist covered the western and the eastern 

parts by a variety in color and composition. 

Schistosity in NW-SE with NE-dipping is well-

observed. The unit of schist can be subdivided into 

three types, including phyllitic schist, mica schist, 

and quartz schist. Phyllitic schist is characterized by 

fine grained, deep gray to back. Schistosity is well 

defined by fine grained mica that lies parallel in NW-

SE. Quartz, muscovite, and biotite are the major 

mineral assemblages. Quartz shows very fine to fine 

in average < 0.1 mm with undulatory extinction. 

Chlorite and clay minerals are minor minerals. 
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Quartz-mica schist shows higher metamorphism 

than phyllitc schist. This rock has medium to coarse 

grained, bright brown to deep brown in and clearly 

displays schistosity. Quartz, muscovite, biotite, 

tremolite, and plagioclase are major mineral 

assemblage. Quartz strongly exhibits recrystallized 

deformation and oblique grain shape fabric. Most 

recrystallized grains reveal grain boundary 

migration and some sub-grain rotation. Muscovite 

and biotite strongly indicate the foliation plane in 

NW-SE. Muscovite is well developed more than 

biotite and altered to aluminosilicate mineral. 

Sillimanite and andalusite are common. Other 

minerals, such as garnet, zircon, and sericite, are 

accessory materials. Quartz schist has composition 

similar to mica schist, but quartz component is 

abundant. It displays medium to coarse grained, 

yellow to brown with a thickness less than 1 meter. 

A major mineral assemblage mainly composes of 

quartz, mica, hornblende, and garnet. Quartz shows 

an irregular grain, sheared deformation, undulose 

extinction, and recrystallization. Muscovite is fine 

grained with an average of 0.2 to 0.3 mm. 

Hornblende and garnet are accessory minerals. The 

oblique grain shape orientation and domino-type 

fragmented porphyroclasts in this schist unit indicate 

sinistral movement. 

Quartzite exposes all over the shear zone, 

and is commonly interbedded with schist. The rock 

has fine to medium grained, colorless to yellow. It 

exhibits pencil structures on an outcrop. Quartz, a 

major mineral, shows medium grained with average 

of 0.3 to 0.5 mm, ribbon, and undulatory extinction. 

Calc-silicate covers a wide area in the shear 

zone. It shows sugary granoblastic texture and 

compaction cleavage, segregating different 

component between green amphibole-diopside-rich 

layers and white or peach-colored feldspar-quartz-

rich layers. Clinopyroxene, quartz, biotite, scapolite, 

plagioclase, and calcite are major mineral 

assemblages. Matrix of quartz and calcite forms as a 

small grain displaying undulatory extinction. In 

some area, calc-silicate exposed as folding and 

strong foliation. It is characterized by porphyroblast 

of plagioclase. Hornblende, pyroxene, epidote, 

chlorite, and muscovite are the matrix. S-C fabric in 

the calc-silicate clearly indicates sinistral sense of 

shear. 

The low-grade metamorphic rocks can be 

found around the periptery of high-grade 

metamorphic unit. Outcrops of these rocks expose as 

an elongated lens in western side of the shear zone. 

This unit is composed of meta-pelitic rock and meta-

carbonate rock. 

Meta-pelitic rock is mainly composed of 

slate interbedded with phyllite. Quart, muscovite, 

and biotite indicates greenschist facies. The rock 

consists of quartz, biotite, chiolite major mineral 

assemblages.  

Meta-carbonate is characterized by dark 

blue to gray, fine grained, and layers of meta-

carbonate rich and argillaceous-rich. Lenticular-

shape shows in some area. The major mineral 

assemblage composes of microcrystalline calcite, 

quartz, clay minerals, and opaque minerals. The 

darker band mainly composes of silicate, muds, and 

opaque minerals. 

4. Structural geology

4.1. Foliations and lineations

Foliations of the high-grade metamorphic 

rocks show NW-SE striking with variation of 

dipping in both east and west directions (Fig. 2). In 

low-grade metamorphic unit, the NW-SE foliations 

orientate conformably to the high-grade 

metamorphic unit. Lineations in the high-grade 

metamorphic rock are exclusively recorded clearer 

than the low-grade metamorphic rock. They were 

defined by stretching grains of various minerals. The 

stretching lineations are clearly presented on the 

foliation plane of schist, quartzite, and augen gneiss. 

They generally orientate in NW-SE with sub-

horizontal plunge. 

4.2. Faults 

The major faults in the area are 

characterized by oblique strike-slip faults. The strike 

of the fault planes shows a steeply dipping. These 

faults have an average orientation in NW-SE with 

high angle more than 70o to 80o to the west. The 

major oblique fault system regionally presents a 

dextral strike-slip with normal movement. The 

slickensides are dominantly orientated in NW-SE 

with sub-horizontal plunging to the NW. The fault 

breccia, which is mostly composed of fine to coarse 

grained, poorly sorted, and irregular shape, can be 

found along the fault planes.
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Figure 2 The foliations of the metamorphic rocks in the Three Pagodas Fault.

5. Discussions

5.1. Deformation history

Based on its kinematic evidence, the major 

deformation history of the Three Pagodas Fault is 

divided into D1 and D2. The D1 can subdivided into 

D1a and D1b from the detailed structures.

5.1.1. D1a 

Within the Three Pagodas Fault, the 

metamorphic rock dominantly occurs as elongated 

lens shape that lies parallel in NW-SE direction. The 

result of mineral assemblages under polarizing 

microscope, the Thabsila metamorphic complex can 

be subdivided into two groups, one is greenschist 

metamorphic condition, and another is amphibolite 

metamorphic condition (Fig. 3). The greenschist 

facies was indicated by chlorite, biotite, muscovite, 

and quartz in the meta-pelitic rock. The amphibolite 

facies was represented by sillimanite, garnet, biotite, 

muscovite in schist, plagioclase, hornblende, 

pyroxene, diopside in calc-silicate rock, and quartz 

ribbon in quartzite. The greenschist metamorphic 

condition usually occurs around the peripheral of the 

metamorphic zone whereas the amphibolite 

metamorphic condition exposes at the center of the 

fault. The foliations have, generally, orientation in 

NNW-SSE striking, with a gentle dipping toward 

both west and east directions. On stereographic 

projection, they strike between 280o and 320o with 

dips between 80o and 60o. The foliations in high-

grade metamorphic rocks show similar orientation to 

the low-grade metamorphic rocks, but their foliation 

planes have a small difference in the striking axis 

and average dip angles.  

Microstructures in the Thabsila 

metamorphic complex clearly indicates sinistral 

movement. In low-grade metamorphic rocks, it 

exhibits kink bands of fine mica in meta-pelitic 

mylonite asymmetric folds of microcrystalline 

layers in meta-carbonate rocks. Sinistral 

microstructure features under microscopes of the 
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high-grade metamorphic rocks are composed of 

elongated shape and oblique foliation, sigmoid, 

strain shadow, -porphyroclasts, S-C and S-C’ shear 

bands. These features are in accord to the Mae Ping 

shear zone ( Ponmanee et al., 2016), Ranong and 

Khlong Marui shear zone (Watkinson et al., 2008; 

Kanjanapayont et al., 2012)  and Klaeng fault zone 

(Kanjanapayont et al., 2013).

Figure 3 Outcrops and photomicrographs of the high-grade metamorphic rocks in the Three Pagodas Fault; outcrop of 

schist (A), quartz + muscovite + biotite (Bi) in schist (B), outcrop of calc-silicate (C), plagioclases, hornblende, diopside, 
pyroxene in calc-silicate (D), sinistral shear indicator in augen gneiss outcrop (E), and sinistral movement of plagioclases 

porphyroblast in an augen gneiss sample (F). Qt is quartz, Ms is muscovite, Bi is biotite, Pl is plagioclase, Hb is 

hornblende, Kfs is K-feldspar and Sr is sericite.

Kongsukkho and Kanjanapayont, 2022. Vol. 14, No. 1, 50-61
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In term of geochronology, U-Pb zircon rim 

dating of the mylonitic gneiss groups within D1 

phase show peak metamorphism around 51 – 57 Ma 

(Nantasin et al., 2012). These ages are close to U-Pb 

calcite vein dating from meta-carbonate mylonite at 

~ 48 Ma (Simpson et al., 2021) . Both documented 

data strongly indicate the beginning of sinistral 

strike-slip, which possibly causes metamorphisms of 

low-grade with high-grade metamorphic rocks along 

the Thabsila metamorphic complex. This timing 

relates to the onset of collision event between 

Indian-Eurasian plates, approximately between 50 – 

65 Ma ( Klootwojk et al., 1992; Molnar and 

Tapponier, 1975; Searle et al., 1997). 

The field observed geology, structure, 

microstructure, and previous geochronological age 

data in sinistral strike-slip phase can be related to the 

major ductile deformation in the region. High-grade 

and low-grade metamorphic rocks deformed by the 

sinistral strike-slip movement were possibly 

metamorphosed at the same time but different 

position. High-grade metamorphic rocks were 

possibly associated with the deep crustal 

metamorphism and mineralization in the Thabsila 

metamorphic complex because pressure and 

temperature for high-grade metamorphism and 

ductile deformation are higher than the upper level, 

while low-grade metamorphic rock should be 

produced by the shallower level. This is in accord 

with many studies (Charusiri et al., 1993; Dill et al., 

2008; Searle and Morley, 2011; Crow and Zaw, 

2011; Nantasin et al., 2012) . Moreover, the 

metamorphism period was possibly initiated during 

Late Paleocene – early Eocene, similar to Mae Ping 

shear zone (Meffer et al., 2007, Palin et al., 2013, 

Osterle et al., 2019), Klaeng fault zone (Geard, 2008, 

Kanjanapayont et al., 2013) , and Ranong and 

Khlong Marui shear zones (Watkinson et al., 2011). 

On the basis of this suggestion, the sinistral ductile 

structure within the complex zone should be 

interpreted as the early-sinistral ductile strike-slip 

phase with both low-grade metamorphic condition at 

upper level and high-grade metamorphic condition 

at lower level. This condition characterizes the D1a 

phase of deformation history. 

5.1.2. D1b 

This stage was compiled from the geological 

mapping and pervious works in geochronology. The 

presence of deep crustal rock at the surface 

suggested the exhumation in this zone. All of the 

cooling age data both inside and outside of the Three 

Pagodas Fault (Banopas, 1981) , including Ar-Ar 

biotite dating (Lacassin et al. 1997) , Sb-Sr biotite 

dating (Nantasin et al., 2012) and U-Pb calcite dating 

(Simpson et al., 2021) , indicated ages of 33-35 Ma 

for the uplift of high-grade metamorphic rock from 

lower level to upper level. This marked the end of 

sinistral shearing. The spaced timing between peak 

metamorphism ages and cooling ages, averages 

between 40 – 30 Ma, we assume that transpressional 

strike-slip may occur during exhumation of high-

grade metamorphic rock. This exhumation of high-

grade metamorphic rock possibly affected from 

compaction principal stress axis from the India-

Eurasia collision in W-E direction (Morley, 2012, 

Rhodes et al., 2005). The kinematic vorticity number 

of 0.75 – 0.99 from fry’s method (Kanjanapayont et 

al., 2018)  and ~ 0.95 (Ponmanee et al., 2016)  have 

been obtained simple-shear dominated within 

metamorphisms during sinistral ductile deformation. 

The kinematic of this deformation is interpreted as 

the transpesstional tectonic. 

5.1.3. D2 

The D2 deformation in this area is indicated 

by the NW- SE treading system (Fig. 4). It presents 

a major dextral strike-slip fault in the region. This 

slip system is similar to anomaly solution of 

aeromagnetic analysis ( Tulyatid & Rangubpit, 

2016). The major fault systematically dominated and 

controlled younger structure at the surface. This fault 

system is initially interpreted as the boundary axes 

of the Thabsila metamorphic complex. It develops as 

an extensional pull-apart basin (Rhodes et al., 2005) 

and may occur as the extensional duplex in E-W 

direction. The N-S-trending is a minor fault, which 

can be observed in local scale. In-situ of calcite veins 

in meta-carbonate mylonite eastern side of the shear 

boundary yield U-Pb ages of ~23.5 Ma, ( Late 

Oligocene to Early Miocene) (Simpson et al., 2021), 

similar to apatite fiction track of 23 -19 Ma (Upton 

et al., 1997) . It is related to the reactivation of other 

strike-slip zones in Thailand ( Morley, 2002)  and 

changed of maxima compaction principal strain 

during clockwise rotation from E-W axes to N-S 

axes and decreased in magnitude ( Rhodes et al., 

2005) . Then this deformation stage occurs after 

sinistral strike-slip deformation and completely 

wipes out older structure. The dextral strike-slip 

fault should be interpreted as the D2.  

5.2. Tectonic implications 

The kinematic sharing deformation of the 

Three Pagodas Fault is related to the kinematic 

deformation of the India-Eurasia collision during 
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Eocene – recent ( Upton, 1999; Morley, 2002; 

Rhodes et al., 2005; Nantasin et al., 2012; 

Kanjanapayont et al., 2018) . The increase in the 

obliquely of subduction of the Indian plate to the 

west of SE-Asia is still moving northward (Molnar 

and Tapponnier, 1975)  and resulted in movement 

along the indentation of India into Asia (Tapponnier 

et al., 1982)  that is associated with the development 

of the major strike-slip fault (Lacassin et al., 1998; 

Socquet & Pubellier 2005; Morley, 2007) and high-

grade metamorphic rock in the Thailand and 

adjacent area ( Nantasin et al., 2012; Palin et al., 

2013; Geard, 2008; Kanjanapayont et al., 2013; 

Watkinson et al., 2013). 

The early period of the collision event 

resulted in compressive stress in front of the 

continent of the Indian plate ( Tapponnier et al., 

1982). At that time around 40 – 50 Ma, the horizontal 

compressive stress in this region has an orientation 

in W-E axis ( Huchon et al., 1994) , Sunderland 

thickness continent was slowly slied and extruded 

clockwise about 15o southeastward ( Yuyan and 

Morinaga, 1999; Rhodes et al., 2005) . The 

increasing stresses along the NW-trending possibly 

occurred sinistral strike-slip fault along Three 

Pagodas Fault together with metamorphism within 

this region both in the upper and the lower levels, 

which was related to deformation shearing phase of 

D1a. As this rotation continues, assuming between 

15o – 45o orientation of the horizontal compressive 

stress remained to W-E trending ( Maranate and 

Vella, 1986; McCabe et al., 1988) ,  but their stress 

slowly changed southeastward from W-E axes to N-

S axis. The changes would be interpreted as the 

exhumation and cooling down of deep metamorphic 

rock with transpressional tectonics and possibly 

related with exhumation the Thabsila high-grade 

metamorphic complex along the Three Pagodas 

Fault. This deformation was associated with the 

shearing phase of D1b. As this rotation was 

completed, the orientation of horizontal compressive 

stress changed more than 45o and the strike-slip fault 

removed their sense of movement from sinistral 

strike-slip to dextral strike-slip, leading to the 

development of pull-apart basin. These phenomena 

were interpreted to be deformation shearing phase of 

D2. 

The Three Pagodas strike-slip Fault 

deformed by the rotation stress pattern during 

Cenozoic is possibly linked with the Mae Ping shear 

zone on the northern edge (Morley, 2002) , and the 

Ranong and Khlong Marui fault zones in the 

southern Thailand ( Watkinson et al., 2013) . 

Metamorphic period of those zone similar history to 

the Three Pagodas Fault between 40 – 50 Ma 

( Upton, 1999; Osterle et al., 2019; Meffre et al., 

2007; Palin et al., 2013; Geard, 2008; Watkinson et 

al., 2011)  is associated with metamorphism period 

of late Paleocene to middle Eocene, which was 

related to early collision between Indian – Eurasia 

Plates ( Klootwojk et al., 1992; Molnar and 

Tapponnier, 1975; Searle et al., 1997). Similar to the 

cooling metamorphic ages, it is proposed that the 

uplift tectonics and exhumation of deep crustal 

metamorphic units of 30 – 35 Ma ( Bignetl, 1972; 

Pitakpaivan, 1972; Banopas, 1981; Charusiri, 1989; 

Tulyatid, 1991; Ahrendt et al., 1993; Lacassin et al., 

1997; Micckein, 1997; Kanjanapajont et al., 2013; 

Nachtergele et al., 2020)  are related to the 

reactivation slip system in Thailand. Lastly, 

inversion period of this strike-slip zone has 

accommodated a large anastomosing pattern 

everywhere at upper level. 
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Figure 4 The brittle deformation of the last deformation in the Three Pagodas Fault.

6. Conclusions

The Three Pagodas Fault consists of a group 

of high-grade and low-glade metamorphic rocks. 

The high-grade metamorphic condition is 

amphibolite facies, and low-grade metamorphic 

condition is greenschist facies. The amphibolite 

facies unit is composed of migmatitic gneiss, augen 

gneiss, marble, schist, quartzite, and calc-silicate. 

The greenschist facies unit is mainly composed of 

meta-pelitic and meta-carbonate rocks. 

The deformation history of the Three Pagodas 

Fault can subdivided into two deformation phases 

(Fig. 5) as follow;  

D1a is sinistral ductile strike-slip strain with 

low metamorphism grade at the upper level and high 

metamorphic grade at the lower level. 

D1b is sinistral ductile strike-slip with 

transpressional tectonics, which is related to the 

exhumation of lenses of high-grade metamorphic 

rock to the upper surface. 

D2 is dextral brittle strike-slip movement.

Figure 5 The two stages of the deformation history of the Three Pagodas Fault showing ductile sinistral shearing with 

metamorphism, transpression, and brittle dextral movement.
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