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JICA Site Visit Points of Tachileik Area, Eastern Shan State

Part of Map Sheets, UTM-No,2099 (14/15), 20100 (2/3)
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JICA Site Visit Points of Tachileik Area, Eastern Shan State

Part of Map Sheets, UTM-No,2099 (14/15), 20100 (/3)
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JICA Site Visit Points of Tachileik Area, Eastern Shan State

Eevd Bl e UTHE S A000 vt SR TUAES) Mong Phong Sayataw is a famous monk and he was title bestowed “Banddanta

Nyanasa mvara” by government. Sayataw was born on 5 January 1965 at Mae
Chan Naung Mo village, Mae San Township, Chiang Rai Provence, Thailand. He
was the eldest son of the family having four children. Sayataw has done
meditation since he was 9 years old and has been practicing as a vegetarian for
the doctrine of Buddha. Sayataw constructed many pagodas and did religious
work. Inthe year 2003, Sayataw left Myanmar for Thailand. He has lived in
Thailand’s village until 2013 and lasted for about 10 years. And then, he
returned to Myanmar on 15 November 2013. Since childhood, Mong Phong
Sayataw has been doing religious practices, has led a life of virtue and
constructed many pagodas. Therefore ethic groups from Myanmar, Lao PDR and
Thailand pay a deep respect to him.
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JICA Site Visit Points of Tachileik Area, Eastern Shan State

Part of Map Sheets, UTM-No,2099 (14/15), 20100 (/3)

99°550'E 100°00°E 100°50'E

20°300N

20°250N

Legend
Day
@ 1 L

6 Kilometers

w—— First Day Site Visit

: 0051
UTM Zone - 47 o

2 Miles

A0 A0N

I L
T T T
99°550'E 100°00°E 100°50°E

oOC. S, C ConSe C°OG _t
%C.(ﬁ?.&)ﬂ’)@@’)@@ﬁC.O?.S’BO&)C.a ranite

floats eg eqPodeP:san: s ecﬂﬁoéu




S -

JICA ASEAN Geological Mapping egler:omoeo?Lgeosog&eo&sggoocﬁ mo:oo%:s'ao: eogEéqo:éu



JICA Site Visit Points of Tachileik Area, Eastern Shan State

Part of Map Sheets, UTM-No,2099 (14/15), 20100 (/3)
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Location- Phat hi village;E of Tachileik City
Area,distance-20 km

Map no,- UTM/20100(03) 610823E/
2256395N

Rock Type- Pink and purple coloured, fine
grained weathered & altered granite

Age- Early Permian to end Trassic Correlation-
Eastern Province granitoids




JICA Site Visit Points of Tachileik Area, Eastern Shan State

partortiap shees, unne 20 s 200 LOCation- B of Tachileik City Area, distance- 9 km

T i Map no,- UTM/20100(03) 605519E/2259626N

Rock Type- Pink and pale red coloured, fine grained
volcanic rock’s oxidized zone and secondary iron
deposit.

Age- Quaternary?

Chip Sample result- Au- 0.10 ppm; Ag-40.50 ppm; Cu-178
ppm; Pb- 324 ppm; Fe-; 36.70%; Mn-0.216ppm;
Sp.gr-2.70

Tonnage - 23042 Metric ton/ Category- P-4(Possible ore
reserve)
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JICA Site Visit Points of Tachileik Area, Eastern Shan State

Part of Map Sheets, UTM-No,2099 (14/15), 20100 (/3)
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Location - Soot sai village;NE of Tachileik City
Area, distance - 9 km

Map no - UTM/2099(15) 601276 E / 2264224 N

Rock Type-Light greenish grey coloured, fine
grained volcanic rock with sulphide.

Age- Post Trassic ?

Chip Sample result- Au- 0.14 ppm; Ag-




JICA Site Visit Points of Tachileik Area, Eastern Shan State

Part of Map Sheets, UTM-No,2099 (14/15), 20100 (/3)
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Location- N of Tachileik City Area, distance- 2 km

Map no- UTM/2099(15) 593369 E / 2264074 N

Rock Type-Dark grey coloured fault related
mylonitic rocks.

Bedding- Thin bedded; 180°/40’(SE); Fault-
210°/90’
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JICA Site Visit Points of Tachileik Area, Eastern Shan State

Part of Map Sheets, UTM-No,2099 (14/15), 20100 (/3)
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1. Location- West of Tachileik City Area;

el 1 Distance-1km

e B 2.  Map no,- UTM/2099(15) 590277 E/ 2260286 N

“ 3. Rock Type- Milky white coloured burren quartz
vein and volcanic rock interbedded.

| Ll , 4. Bedding- Bedded to Massive; 85’/52’(SE)

e - S 5. Age- Post Trassic(?)

@ 1 E et b . 6 Kilometers

k N
| — First Day Site Visit 3, |ERe 0051 2 Miles

UTM Zone - 47

20°200N

1

T T = T
99°550'E 100°00°E 100°50°E




JICA Site Visit Points of Tachileik Area, Eastern Shan State

Part of Map Sheets, UTM-No,2099 (14/15), 20100 (/3)
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Location- West of Tachileik City Area;

Distance-1km
Map no,- UTM/2099(15) 590277 E/ 2260286 N

Rock Type- Milky white coloured burren quartz
vein and volcanic rock interbedded.

Bedding- Bedded to Massive; 85’/52’(SE)

Age- Post Trassic(?)




JICA Site Visit Points of Tachileik Area, Eastern Shan State

Part of Map Sheets, UTM-No,2099 (14/15), 20100 (/3)
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Location- Mae Nam Sai Chaung ; South-West of

§: Tachileik City Area; Distance-1.5km

Q Map no,- UTM/2099(15) 589764E/ 2260180N

Rock Type- Yellow white coloured, fine to
medium grained , Xenolith granophyre
rocks( Xenoliths- mainly mafic rocks)
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JICA Site Visit Points of Tachileik Area, Eastern Shan State

Part of Map Sheets, UTM-No,2099 (14/15), 20100 (/3)
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Second Day Site Visit

JICA Site Visit Points of Tachileik Area, Eastern Shan State
‘ ‘0"t 100°10'0"E

Part of Map Sheets, UTM-No,2099 (14/15), 20100 (2/3)
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Part of Map Sheets, UTM-No,2099 (14/15), 20100 (2/3)
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Ar Ye manganese deposit is situated near the Ar Ye village, about 14 km far from the
Tachileik city. D.G.S.E regional geological mapping has been carried out since 2005 and
manganese deposit was surveyed in 2007. Ar Ye manganese deposit is estimated that
the possible ore resources (P4) are 1.12 million tons, the average grade of Mn0O2 57% -
68%. Geology of Ar Ye area is composed of pink, red and yellow colored, highly altered
volcanic rocks, silicified rhyolite and green colored fine grained andesit rock. Especially,
altered andesite rock mainly occurs with interbedded manganese layer. Mostly
manganese was found in banded type NE-SW trending and some place was exposed
massive and nodule (Sea floor character). Rodocrosite, manganese carbonate also was
found pink in color. Manganese deposits were primary deposit, related to andesite rock
intursion and type of deposition is sedimentary exhalative type (VHMS type). Ar Ye
manganese deposit associated with pyrite, arsenopyrite and gangue minerals are quartz
and feldspar. The alteration shows as Kaolinization, sulphidation, silicificationa and
pyritization. Ar Ye manganese is being produced by local small scale mining companies
which are looking for foreign partners.




JICA Site Visit Points of Tachileik Area, Eastern Shan State

Part of Map Sheets, UTM-No,2099 (14/15), 20100 (2/3)
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Name- Ah Yae ; “Mn” worksite

Location- NE of Ta Lai city, distance- 20km

Map no,- UTM/2099(14) 601030E/ 2279791N

Rock Type- Pinkish, grey, yellowish grey, buff coloured
altered volcanic rock inter bedded with
manganese bed
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Name- Ah Yae ; “Mn” worksite

Location- NE of Ta Lai city, distance- 20km

Map no,- UTM/2099(14) 601030E/ 2279791N

Rock Type- Pinkish, grey, yellowish grey, buff coloured
altered volcanic rock inter bedded with
manganese bed
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Name- Ah Yae ; “Mn” worksite

Location- NE of Ta Lai city, distance- 20km

Map no,- UTM/2099(14) 601030E/ 2279791N

Rock Type- Pinkish, grey, yellowish grey, buff coloured
altered volcanic rock inter bedded with
manganese bed
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Name- Ah Yae ; “Mn” worksite
Location- NE of Ta Lai city, distance- 20km
Map no,- UTM/2099(14) 601030E/ 2279791N

Rock Type- Pinkish, grey, yellowish grey, buff coloured
altered volcanic rock inter bedded with
manganese bed
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Many gold worksites are found in Loi Khan hill, Tarlay area, Tachileik District, Eastern
Shan State.

It is situated at 12 km (7.5 miles) southeast far from Tarlay. This hill lies nearly
northeast to southwest. It lies on UTM map No. 20100 (01, 02, 03 and 05). In this
area, DGSE did Regional Geological Mapping in 2000 — 2001 and 2006 -2007. Biotite
granite, two mica granite, xenoliths granite and foliated granite occurred in this area.
Volcanic rock (andesite) and silica dykes intruded into these host rocks. Many
oxidation zones are found at upper most part of the granite. According to the
classification of granitoid provinces in mainland, it is I-type granite and their age
ranges from early Permian to end of Triassic ( 299-199 Ma). Local people and DGSE
have found gold trace by panning in Nam Lem chaung and Paliao — Wan me mai in
this area. But D.G.S.E couldn’t do detailed gold exploration. At present, so many local
small scale mining companies are processing gold from quart stranger stock-works in
granite. Mineralization was found in medium grained mica granite, quartz diorite and
consists of silica, clay pyrite alteration. According to the field observation and
chemical results, the gold mineralization may associate with epithermal system and
volcanic rocks. The main faultis N 30 E trending. The local companies are processing
gold by heap leaching and carbon adsorption method.
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Name- Myanmar Mayflower “Au” worksite

Location- SE of Tarlay city, Distance- 12km

Map no,- UTM/20100(02) 617992E/2280175N

Rock Type- Pink and pale red coloured, fine to medium grained , oxidized & altered
granite

Age- Early Permian to end Trassic

Correlation- Eastern Province granitoids (I- Type)

Type of deposit- Primary; Intrusive related hydrothermal ‘Au’ deposit ( Epithermal
system)

Intrusion- Greenish grey coloured, fine grained andesitic rocks and bluwish grey
coloured sulphide bearing silica dyke

Morphology of mineralization- Vein type, Network, Stockwork

Time of depoist- Post Trassic?

Chip S ; Ag-2.50 ppm; Cu-67 ppm; Pb- 169ppm; Fe-; 2.17%;
- Mn-17 ; Sp.gr-2.57 - S -

~Fault-180°/75'(W)

—
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Many gold worksites are found in Loi Khan hill, Tarlay area, Tachileik District, Eastern
Shan State.

It is situated at 12 km (7.5 miles) southeast far from Tarlay. This hill lies nearly
northeast to southwest. It lies on UTM map No. 20100 (01, 02, 03 and 05). In this
area, DGSE did Regional Geological Mapping in 2000 — 2001 and 2006 -2007. Biotite
granite, two mica granite, xenoliths granite and foliated granite occurred in this area.
Volcanic rock (andesite) and silica dykes intruded into these host rocks. Many
oxidation zones are found at upper most part of the granite. According to the
classification of granitoid provinces in mainland, it is I-type granite and their age ranges
from early Permian to end of Triassic ( 299-199 Ma). Local people and DGSE have
found gold trace by panningin Nam Lem chaung and Paliao — Wan me mai in this area.
But D.G.S.E couldn’t do detailed gold exploration. At present, so many local small scale

A mlnlng companles are processing gold from quart stranger stock-works in granite.

ion was found in medium grained mica granite, quartz diorite and consists
lalteration. According to the field observation and chemical resuIts
assouate with epithermal system and volcanic rack
slocal companies are processing gole




JICA Site Visit Points of Tachileik Area, Eastern Shan State

Part of Map Sheets, UTM-No,2099 (14/15), 20100 (2/3)

20°400°N

2°350N

20°30TN

99°550°E 10000E 100°50'E 100°100°E

o i

. UTM-No,2089 -15 [ UTM-No,20100-
e e

3 Col I

225 45 9 Kilometers.

UTM Zone - 47

T T
100°50°E 100 10°0°E

ONeOES OD%_
eg_oa%)Logézmé?_q)Jé
Gg&) %)LO(]OéG CD’DGE(D’JGJ’D: TP N

C O o C C
(7%‘.6(0’3(13’3:51({8’3’)2 GO&ECQ_@SII

Many gold worksites are found in Loi Khan hill, Tarlay area, Tachileik District, Eastern
Shan State.

It is situated at 12 km (7.5 miles) southeast far from Tarlay. This hill lies nearly
northeast to southwest. It lies on UTM map No. 20100 (01, 02, 03 and 05). In this
area, DGSE did Regional Geological Mapping in 2000 — 2001 and 2006 -2007. Biotite
granite, two mica granite, xenoliths granite and foliated granite occurred in this area.
Volcanic rock (andesite) and silica dykes intruded into these host rocks. Many
oxidation zones are found at upper most part of the granite. According to the
classification of granitoid provinces in mainland, it is I-type granite and their age ranges
from early Permian to end of Triassic ( 299-199 Ma). Local people and DGSE have
found gold trace by panningin Nam Lem chaung and Paliao — Wan me mai in this area.
But D.G.S.E couldn’t do detailed gold exploration. At present, so many local small scale
mining companies are processing gold from quart stranger stock-works in granite.
Mineralization was found in medium grained mica granite, quartz diorite and consists
of silica, clay pyrite alteration. According to the field observation and chemical results,
the gold mineralization may associate with epithermal system and volcanic rocks. The
main fault is N 30 E trending. The local companies are processing gold by heap
leaching and carbon adsorption method.
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It is situated at 12 km (7.5 miles) southeast far from Tarlay. This hill lies nearly
northeast to southwest. It lies on UTM map No. 20100 (01, 02, 03 and 05). In this
area, DGSE did Regional Geological Mapping in 2000 — 2001 and 2006 -2007. Biotite
granite, two mica granite, xenoliths granite and foliated granite occurred in this area.
Volcanic rock (andesite) and silica dykes intruded into these host rocks. Many
oxidation zones are found at upper most part of the granite. According to the
classification of granitoid provinces in mainland, it is I-type granite and their age ranges
from early Permian to end of Triassic ( 299-199 Ma). Local people and DGSE have
found gold trace by panningin Nam Lem chaung and Paliao — Wan me mai in this area.
But D.G.S.E couldn’t do detailed gold exploration. At present, so many local small scale
mining companies are processing gold from quart stranger stock-works in granite.
Mineralization was found in medium grained mica granite, quartz diorite and consists
of silica, clay pyrite alteration. According to the field observation and chemical results,
the gold mineralization may associate with epithermal system and volcanic rocks. The
main fault is N 30 E trending. The local companies are processing gold by heap
UM Zone - 47 leaching and carbon adsorption method.
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Many gold worksites are found in Loi Khan hill, Tarlay area, Tachileik District, Eastern
Shan State.

It is situated at 12 km (7.5 miles) southeast far from Tarlay. This hill lies nearly
northeast to southwest. It lies on UTM map No. 20100 (01, 02, 03 and 05). In this
area, DGSE did Regional Geological Mapping in 2000 — 2001 and 2006 -2007. Biotite
granite, two mica granite, xenoliths granite and foliated granite occurred in this area.
Volcanic rock (andesite) and silica dykes intruded into these host rocks. Many
oxidation zones are found at upper most part of the granite. According to the
classification of granitoid provinces in mainland, it is I-type granite and their age ranges
from early Permian to end of Triassic ( 299-199 Ma). Local people and DGSE have
found gold trace by panningin Nam Lem chaung and Paliao — Wan me mai in this area.
But D.G.S.E couldn’t do detailed gold exploration. At present, so many local small scale
mining companies are processing gold from quart stranger stock-works in granite.
Mineralization was found in medium grained mica granite, quartz diorite and consists
of silica, clay pyrite alteration. According to the field observation and chemical results,
the gold mineralization may associate with epithermal system and volcanic rocks. The
main fault is N 30 E trending. The local companies are processing gold by heap
leaching and carbon adsorption method.
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Location- NE of Tachileik City Area, distance- 6 km
Map no,- UTM/2099(15) 597125 E/ 2264616N
Rock Type- Carbonaeous metasediment rocks were intruded by felsic

volcanic rocks.

Bedding- Thin bedded and tightly f olded; Fold axis- 90" to 110’
Age-Metasediment rocks (Carboniferous) & Felsic volcanic rocks ( Post

Trassic?)

Correlation- Metasediment rocks ; Mergui Series (Myanmar) &

Kanchaburi series (Thailand)

Result- Effect of volcanic intrusion which thin bedded and interbedded of

carbonaceous phyllitic rocks & quartzite were tighlty folded
and thrust faulted. Baking effect and chill margin was also
detected N




Third Day Site Visit

JICA Site Visit Points of Tachileik Area, Eastern Shan State
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Bulletin of the Seismological Society of America, Vol. 104, No. 6. pp. —, December 2014, doi: 10.1785/0120120364

Shallow Rupture of the 2011 Tarlay Earthquake
(M, 6.8), Eastern Myanmar

by Yu Wang,‘ Yu-Nung Nina Lin, Mark Simons, and Soe Thura Tun

Abstract We use L-band Advanced Land Observation Satellite PALSAR data to
infer the distribution of subsurface fault slip during the Tarlay earthquake (M, 6.8) in
eastern Myanmar. We find the total length of surface rupture is approximately 30 km,
with nearly 2 m maximum surface offset along the westernmost section of the Nam
Ma fault (the Tarlay segment). Finite-fault inversions constrained by Interferometric
Synthetic Aperture Radar (InSAR) and pixel-tracking data suggest that fault slip is
concentrated within the upper 10 km of the crust. Maximum slip exceeds 4 m at a
depth between 3 and 5 km. Comparison between field measurements and near-fault
deformation obtained from the InSAR range-offset result suggests about 10%—80% of
displacement occurred within a 1 km wide zone off the main surface fault trace. This
off-fault deformation may explain the shallow slip deficit that we observed during
this earthquake. We estimate a recurrence interval for Tarlay-like events to be 1600—
6500 yrs at this section of the Nam Ma fault. A detailed paleoseismological study is
essential to clarify the slip behavior and the earthquake recurrence interval of the Nam
Ma fault.
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Shallow Rupture of the 2011 Tarlay Earthquake
(M,, 6.8), Eastern Myanmar

by Yu Wang,” Yu-Nung Nina Lin, Mark Simons, and Soe Thura Tun

Abstract We use L-band Advanced Land Observation Satellite PALSAR data to
infer the distribution of subsurface fault slip during the Tarlay earthquake (M, 6.8) in
eastern Myanmar. We find the total length of surface rupture is approximately 30 km,
with nearly 2 m maximum surface offset along the westernmost section of the Nam
Ma fault (the Tarlay segment). Finite-fault inversions constrained by Interferometric
Synthetic Aperture Radar (InSAR) and pixel-tracking data suggest that fault slip is
concentrated within the upper 10 km of the crust. Maximum slip exceeds 4 m at a
depth between 3 and 5 km. Comparison between field measurements and near-fault
deformation obtained from the InSAR range-offset result suggests about 10%—-80% of
displacement occurred within a | km wide zone off the main surface fault trace. This
off-fault deformation may explain the shallow slip deficit that we observed during
this earthquake. We estimate a recurrence interval for Tarlay-like events to be 1600—
6500 yrs at this section of the Nam Ma fault. A detailed paleoseismological study is
essential to clarify the slip behavior and the earthquake recurrence interval of the Nam

Ma fault.

Introduction

Although major tectonic faults in the Indochinese pen-
insula have been mapped (e.g., Le Dain i al., 1984; Lacassin
et al., 1998), we have little understanding of their rupture
characteristics, including their average rupture recurrence in-
tervals, the depth of the seismogenic zone, and the spatial
and temporal variation in seismic and aseismic slip behavior.
Several M ~ 7 earthquakes occurred in the central part of
Indochina during the late twentieth century (e.g., the M, 7.0
Lancang-Gengma earthquakes in 1988 and the M, 6.8
Myanmar—China earthquake in 1995), but the distribution of
fault slip in these events was not well constrained by data.
Thus, the 24 March 2011 M 6.8 Tarlay earthquake (also
known as the Mong Hpayak earthquake) provides a unique
opportunity to infer faulting behavior in the Golden Triangle
area between Myanmar and Laos.

The Tarlay earthquake occurred at the westernmost sec-
tion of the Nam Ma fault (Fig. 1), with a coseismic surface
rupture extending more than 17 km along the previously
mapped Nam Ma fault trace (Tun er al.. 2014). Associated
surface rupture was partially mapped in the field by the Myan-
mar Earthquake Committee about two weeks after the main-
shock. However, because of limited road access in the field
and diffuse surface deformation in several regions, the extent
of fault offset was only measured at limited locations. Thus,

#*Now at Earth Observatory of Singapore, Nanyang Technological Uni-
versity, Singapore 639798, Republic of Singapore.

satellite-based Interferometric  Synthetic Aperture Radar
(InSAR) imagery provides key observations revealing the
pattern of coseismic ground deformation and surface dis-
placements across the ruptured section of the Nam Ma fault.
We exploit the InNSAR data to constrain a finite-fault source
model, which in twrn helps further our understanding of
faulting behavior in the Golden Triangle region.

We use both InSAR and pixel-tracking techniques to
estimate different components of ground deformations asso-
ciated with the Tarlay earthquake. We compare these ground
deformations with the fault offset measurements from a post-
earthquake survey. We then invert for the distribution of fault
slip on a model of the Nam Ma fault plane and use this model
to explore the behavior of shallow fault slip during the Tarlay
earthquake. We conclude by estimating possible earthquake
recurrence scenarios of the Nam Ma fault system, assuming
the earthquake represents the characteristic event along the
Nam Ma fault.

The Nam Ma Fault and the 2011 Tarlay Earthquake

The Nam Ma fault forms part of a major left-lateral fault
system in the northemn Sunda block between Myanmar and
Laos (Fig. 1). Although its fault trace lies in the Golden
Triangle area where field investigation has been nearly impos-
sible due tologistical concerns, this 215 km long structure has
been mapped from the interpretation of satellite imagery and
the 90 m Shuttle Radar Topography Mission (SRTM) digital

BSSA Early Edition / 1

Tarlay is situated about 48 km in northeast of Tachileik, Eastern Shan
State. On 24 March 2014, 6.8 M earthquake (also known as the
Mong Phyak earthquake) occurred in vicinity of Tarlay sub township
area. Not only the buildings collapsed in Tarlay city and surround
villages but also some people were killed by the earthquake’s effect.
The epicenter is 10 kilometer depth below the surface along the left
lateral movement of fault. So it was assumed that there was a
sudden movement of along Nam Ma fault’s trend which is the
nearest fault of earthquake epicenter. The Nam Ma Fault forms part
of a major left lateral fault system in the northern Sunda block
between Myanmar and Laos. Nam Ma Fault is trending from
Myanmar to Lao PDR. Nam Ma Fault is total 170 kilometers in length
and the part of 6.8 km is in Myanmar. Tarlay earthquake reached Mw
6.8 because the fault’s movement covered 32 kilometer in area out of
68 km. Nam Ma fault was once a right lateral fault before slip
reversal of the Red River fault and was subsequently average slip rat
of 0.6 — 2.4 mm/ yar (Lacassin et al. 1998). From Kyaing Ton to
Border line area in south, there are similar three trend faults and they
trend East — North East direction from Myanmar to Laos. The
earthquakes, Mw 4 and 5 frequently occur ever year by the Golden

Triangle Faults.
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The End
Thank For Your Attention



