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EURASIAN PLATE

INDIAN
QCEAN

Régional Tectonit setting of Myanthar
as a result of collision between Indian
and -Asian plates




e il 4SS l;l)J

SHAN - THAI BLOCK

I EASTERN
PROVINCE |:|
SLATE BELT
WESTERN
PROVINCE | MOGOK META-
MORPHIC BELT |:|
China :
! 500 KM
\ |
‘ |
]
i ]
-
Laos '

EOCENESHELF o o
EDGE OF INDIA e
LIMIT OF

I

J I

; Vientiahe !
TRIASSIC !
|

B BANGONG
I

| BR BENTONG- RAUB

i N  NunanG :
g SHENGZA r, . |
{ ]l W

Malaysia

LY. _YARLUNG

OTHER STRUCTURF.S

BURMA PLATE
] 1

- = =

|
I
|
* .
Kualul‘.‘up’l[::uﬁ A&
+ | -

CTFB  CHITTAGONG-TRIPURA NN\ .
: FOLD BELT! \‘] ) l_ngapoge
1 I S
: SF SAGAINGFAOLT ~ "~~~ "~~~
! [

YW

YEYWA WINDOW
]

: OF . o . Vietna
| | A £y Cambodia

I NI I & $~ fergtn !

: BENGAL i . 7l \ @Phndni Penh
SUTURE- ZONES - --------- R 178 2 A

Namche Barwa
Syntaxis

Tibet

i‘) N Gangdese Batholith

< Indus-Tsangpo 5.

Main Cent@ Thrust

India

"~

v
=
ear Zona .g

—

Western Tro”gh

'-_-.ﬂ-—-d---h-

a—

e Strike-slip fault J
Yangon @ i

—A Thrustfault y By v

—i— Normal fault v

— Other fault .

= = Inferred fault

= = nferred suture

nnnnnnnnn Fold axis i

15N 195 E

r:l High Himalaya Metamorphics

[ Lesser Himalaya

I:l Gangdese Batholith & assoc. metamorphics
[ Gadligong Shan metamorphics Andaman
Il Mogok Metamorphic Belt (MMB) Sea .
[ Eastern MMB plutons ‘
- Chaung Magyi Gp. metamarphics
[l chiang Mai - Lincang metamorphics :
Il Metamorphics of major shear zones

\9o
-~
‘W Cambodia
Study T %

area ¥

-
.

[ Westemn Province (Cret-Pal) granites

[ Main Range and Eastern (Triassic) granites
[ Other granitoid rocks

Il Basic/ultrabasic rocks 10N

P
s 3
"

"

of
Thailand

[] Mid-Upper Cenozoic sediments .
Cret-Lower Cenozoic sediments
(Includes Jurassic in China)
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" GENERALIZED GEOLOGICAL CROSS-SECTION ACROSS MYANMAR, APPROXIMATELY ALONG LATTITUDE 241" N
{(Yertically Scale greatly exaggerated)

Southern Clin Hills ~ Minbu Basin Chauk Mt. Popa Meiktila- Thazi Findaya
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1 Chaung Magvi Group; 2 Lower Paleozoic units; 3 Lower Carboniferous units; 4 Plateau Limestone

5 Jurassic Umts; 6 MMesozoic gramtoids; 7 Upper Cretaceous-Paleocene ultvabasic rocks; 8 Miocene-Eocene flysch
9 Eocene molasse; 10 Pegu Group; 11 TDrirawaddy sandstones; 12 Upper Cenozoic Voleames; 13 Allovium

Dr. U Thein, 1992

GENERALIZED GEOLOGICAL CROSS-SECTION ACROSS MYANMAR



(Schematic tectonic cross-section along Lat 11°N)
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Subduction Volcanism Active spreading and
transform faulting (TF)
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SHAN THAI BLOCK
PRE-CAMBRIAN TO CRETACEOUS

GRANITOID ROCKS

VOLCANIC ROCKS

CENTRALCENOZOIC BELT

CENOZOIC CLASTIC SEDIMENTS
SUBDIVIDED BY VOLCANIC LINE AS
EASTERN TROUGH AND WESTERN TROUGH

|
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Shan —Thai Block includes Precambrian to
Cretaceous rocks with Slate belt and Mogok
Metamorphic belt to the west. This province is
southeast continuation of Tibet Plateau.

Central Tertiary sedimentary basins with
oil-gas and coal occurrences. The N-S trending
Central Magmatic Belt at the centre.

Western Ranges- fold-thrust belt with Chin
flysch. Western Ranges and Central Lowlands
includes northern continuation of Sunda arc.
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AIE/ITAI\EFI:{F)lES?% | v’,%'x ﬁ From 1996, DGSE has carried out the country

1% " wide regional geological mapping projects

especially at the remote area of Kachin, Shan
‘ North, Shan East, Shan South, Kayah, Kayin
| and Sagaing region.

o' Due to the intensive operation of the field

2.0 o parties, most of the remote area were

.. completed in 2007-08. The remaining areas are
:ﬁj ice-capped mountains of the northern part and
uuuuu Wa region and un accessible area of Kayin,
Mon, Rakhine, Kayah, Tanintharyi and Naga
"""" Hills.
These remaining areas were interpreted by the
e Remote Sensing and aerial photo interpretation.
LJ In 2008, The updated Myanmar Geological map
TELT o Y] \L has completed and registered as a copy rihgt in
’“ZfT/w 1:100000 scale digital format with GIS
it g e application.




MAPPED

COMPLETED

27|

STATUS OF GEOLOGICAL
MAPPING

Area extent of Myanmar — 261227 sq miles

Geological mapping area(on ground) ~70%

Geological mapping (by the aid of
Aerial Photos & RS-GIS techniques) ~30%

Mapping-before 1996

Mapping after 1996 to 2011
UNDP GSEP 1974- 78/ JV 1996
Columbo 1973 - 75

ECAM 1980-84
GSI Data

Image Interpretation

NHEBENEVE

1977 Data

SCALE

20 0 20 40 60 80 100 Mile
e —




Geological Map of
Myanmar (1977)
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Geological Map of Myanmar

(2008),

MINERAL PROVINCES OF MYANMAR

GEOLOGICAL MAF OF MYANMAR
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War,l\/line

1. Metallic ore minerals
Iron & metals for steel alloys- Fe, Mn, Cr, Ni, Mo
Base & non-ferrous metals — Pb, Zn, Cu, Sn, W, Sb & Ti
Precious & rare metals- PGM, Au, Ag, Nb, Ta

2.Industrial minerals & non-metallic raw minerals
Chemical & fertilizer minerals- Barite, fluorite, Gypsum, rock salt

Ceramic & refractory minerals- clay, limestone, dolomite, feldspar, quartz
glass sand

Construction & building materials- Decorative stones, road materials,
limestone for cement

3. Preceous & semi-precious Gemstones
Ruby, Sapphire, Jade, Diamond, etc

4. Fuel minerals
(oil, natural gas, oil shale, coal,

12



/

Lead Zinc Occurrences =291
Potential

= 44 million ton

Phaleng(Shan North)

227

Paungdaw (Mandalay)

Mawhki (Kayin)
Zn -0.3%
0.332 million (Possible)

16°

24°)

26°

DISTRIBUTION OF LEAIj-ZINC—SILVER DEPOSIT
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Lead-Zine-Silver—Deposits

-more than 100 occurrences of Pb-Zn-Silver
mineralization in Myanmar

-mineralization occurs as five different styles

1. Volcanogenic massive sulphides type(VMS) at
Bawdwin mine

2. Massissippi valley type deposit at Bawsaing mine

3. Cavity filling vein-type in Yadanatheingi mine

4. 1n veins and skarn type near the contact between
granitic rock and marble at Phaungdaw mine

5. Zinc carbonate deposit (secondary deposit) at Long

Hken mine

14



Bawdwin Mine

The Largest Lead-Zinc-Silver Mine in Myanmar
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GEDLOGICAL MAP SHOWDNGLOCATION OF PROSPECTS (Myanmar Mofodieurg Bxglorstion Black)
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Western Granitoid

-Cretaceous to Lower
Eocene

-characterized by high-
level intrusions associated
with

Porphyry Cu (Au) related,
younger volcanics
-emplaced as a magmatic-
volcanic arc

Central Granitoid Belt

-Upper Cretaceous to Lower
Eocene

-characterized by mesozonal
plutons associated with

vein type Sn-W deposits

-associated with abundant
pegmatites and aplites and rare
co-magmatic volcanics

Eastern Granitoid Belt

-? Triassic

-characterized by medium to
coarsely porphyritic

-mesozonal and Sn-W bearing
granites
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Tin-tungsten Deposits

-~

-one of the most important mineral resources in Myanmar

-occurs along the granitic belt in SE Asia peninsula
(distributed over more than 1200 Km in Myanmar with more
prominent in Tungsten toward the north,

-passing through the Tanintharyi Division, Kayin, Mon, Kayah
& Shan states and east of Pyinmana.

-Tin-tungsten ores occur in close association with granitoids
and related pneumatolytic rocks emplaced during Jurassic,
Cretaceous and possibly Triassic. The country rocks of these
Intrusive masses consist of the clastic Mergui Series,
Taungnyo Group, Mawchi Series and Lebyin Group.

-Most of the cassiterite is mined from placers while tungsten

IS mined from hard rock veins.
22
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Location Map of the HerMyinGyi Mine
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Bucket Dredger in Tin-tungsten mining

25



Mawchi Sn-W mine,
Kayah State




Mineralized vein, Mawchi mine (Loc: Level-4, vein no.15)
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DITRIBUTION OF COPPER DEPOSITS

Shangalon
Cu -0.23 %
9 million (Possible)

KyesinTaung
Cu -0.77%
66.5 million (Possible)

SabeTaung & south
Cu -0.71t01.01 %

27.86 million (Possible)

Letpadaung
Cu -04%

1478 million (Possible)

Sabe Taung
Cu -151%
0.88 million (Possible)

|_—

Laymyetna
Cu -0.8t02%

0.28 million (Possible)
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-more than 50 occurrences
copper mineralization in
Myanmar

-The copper mineralization
within the central volcanic arc
started from Mt. Popa and
passes through lower Chindwin
area where the volcanics are
hosted to the porphyry copper
deposits at the Sabe Taung,
Kyesin Taung, & Lepadaung
Taung, Monywa.

Potential area



2452500 N

2447500 N

2442500 N

TGSDDCI E 710000 E 715000 E
W N
Ly
i \‘\,
4 X
= A
L E
"‘.jﬁlg.
i i
/ ’:"l L
g}_‘ 7 N
16
e
A
t
L]
o
EA
Jle=
é 0

P’n;;:in Taung

294m
Iz

705000 E

N 00Sivve

N 00SZvvE

j Alluvium and/or
Kangon Sands
- D Andesite, quartz
Middle andesite porphyry
Miocene | ’ y
| Rhyolite, dacite
Mine ]
== Pyroclastics =
D Sabetaung Sﬂulhqf
Middle Sendatome: 18
Miocene Basall lava, =
o breecia E
Upper i) Sandstone & |
Oligocene Shale —
D Powintaung
Sandstone
15 Conglomerate

Lower . Basalt flow breccia
Cretaceous
or Jurassic . Basalt pillow lava

)-’ Strike and dip of bedding
_m,a’ Strike and dip of fault
~ Lithologic boundary

~ Approx western limit,
Kangon Sands

& Fossil locality
&) Uttimate pit boundary
7/~ Road

X Railway

< Siream

Copper district geology
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Monywa Copper Mine
(open-pit mine)




Cathode Copper from Monywa




DISTRIBUTION OF GOLD- PLATINUM DEPOSITS

Shadusuik (Kachin)
Pt+Pd -0.01gm/t
1 million (Possible)

Ngagyan (Kachin)
Pt+Pd -0.53%
21 million (Possible)

Shangalon (Sagaing)
Au -1.4-12 ppm
0.02 million (Possible)

Moehti Taung (Mandalay)
Au -15-27 ppm
0.06 million (Probable)

Shwegyin (Bago)
Au -0.1-0.35 gm/t
1.2 million Cu.yd. (Probable)

Gold occurrences = 341

Potential = 66 million tons

102°

28—

12°—

Gulf of Matabin

INDEX
Gold (Primary)

Gold (Placer)

Platinum

Pyay -Taungoo n

Sumpral

Tanaing
.

Wakan- Tanaing (Kachin)
Au -0.04 gm/t
0.023 million Cu. Yd (Possible)

Namma- Kangon (Kachin)
Au -0.13 gm/t
1.05 million Cu. Yd(Possible)

14

12

92°

10

102°

Banbwegon (Sagaing)
Au -3 ppm
6 million (Probable)

Kwinthonse (Mandalay)
Au - 2-4 ppm
1.4 million (Probable)

Phayaungtaung (Mandalay)
Au -4 ppm
3.7 million (Probable)

Pyinmana (Mandalay)
Au -2 ppm
0.9 million (Possible)

Taunggu (Bago)
Au -0.2-0.5gm/t
0.2 million (Possible)




28’4

24’1

204

16°

12°

THAILAND

) 17.Nweyon
AN DAMAN‘, %? 18.Thayetkhon
SEA .g VY 19.Phayaungtaung
¢ . 20.Lebyin

Y 21.Moditaung
° 22.Shwekyin
R 23.Meyongyi
200km 24.Shwekyun
?4 _— 983 1 92

LEGEND

Eocene-Quaternary
Sediments.

[] senonian Flysch

[] Triassic Flysch,
Ophiolites & Schists.

[] Cenozoic Sedimentary
rocks.

[ Central Magmatic arc

[] Tagaung-Myitkyina
belt.

[] Mogok Metamorphic
belt.

[] Chaungmagyi Group

[] Slate belt.

[] Plateau sequence.

PRIMARY GOLD
DEPOSITS/PROSPECTS

1.Tatlet
2.Le-U-Banmauk
3.Kyaukpazat
4.SDhangalon
5.Monywa
6.Lepandan
7.Kyaukpahto
8.Taungzaw
9.Gegelaw
10.Amatkyigon
11.Kyaukphutaung
12.Mabein
13.Sihet
14.Thayetsu
15.Thabeikkyin-5 Mile
16.Kwinthonze

Fia.(2.1) Maior structural belts and location of major gold deposit &

28"

24°

+20°

16"

+12°

PRIMARY GOLD DEPOSITS/OCCURRENCES IN

(1)

MYANMAR

Mesothermal gold-quartz lode,
porphyry style Cu-Au & its

related Epithermal Au along the
central magmatic arc.

Sediment-hosted epithermal Au

mineralization along the
Sagaing fault zone.

3)

(4)

(5)

Mesothermal and epithermal gold
mineralization in Tagaung
Myitkyina belt

Au(Cu) skarn & Mesothermal
veins in marble, gneiss
and granite within the Mogok
metamorphic belt

Slate belt style Mesothermal
gold-quartz veins in Chaung
Magyi & Mergui Groups.
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PRESENT SITUATION OF THE KYAUKPAHTO GOLD MINE, LOOKING SQUTH



Kyaukpahtc
silicified zo

Present open
mining site

)Au bear] ng\\\

ne
1.

LEGEND
w Vertical drill hole

| Alluvium

[\ *4" sandstonc
- Siltstone
B st mudsione

» Fauli
- Dip and strike
.l Pt hc-und:mﬁ ugoslay design)

™ Inclined drill hole

C =~ Limit of alteration

B siticificd breceia zone
- Intensely silicitied zone
m Cuariz vein stockwork zone
- Argillic-decalcified + weakly

silicified zone

'.-_.'.1:;‘ Advanced argillic zone

= | Carbonate alteration
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 100m

/H” Drill Hole

*’| Male sandstone (Eocene)

V/ Silicified sandstone with
/% quartz veinlets (2-4 g/t Au)

B Silicified breccia
2. (5-8¢gt Au)

Sheared mudstone
=] along fault

Geologic cross-
section, 10375 mN
Line

10 gt Ao

2.0- 100 gt Au

10- 30 g/t A
0.3 - 1.0g4Au

=0.0- 0.3 gt Ao

Gold distribution,
10375 mN Line




/7 ' laminated book & ribbon
4 vein. 77cm@122 to 5759/t
4 below oxide zone. Htongyi
Taung 950m level

i Segment of Au-bearing
guartz vein on 950m
level at Htongyitaung,
# 4A0cm@11 g/t, looking
SE.

Modltaung gold mine —

Coarse visible gold commonly
present in veins assaying over
30g/t Au

Gold not encapsulated in
pyrite.

Gold is frequently observed in
hand specimens in both the
oxide and sulphide zones.
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Lamaung (Kachin)
Fe -51.54%
8.9 million (Probable)

Kathaing Taung (Kachin)
Fe -50.56 %
223 million (Probable)™

28°)

T ~

26°

DISTRIBUTION OF IRON DEPOSITS

L O

Sumprabum

a : x
Tanaing
\ =
T itkyina
- < y‘ y 2

Sanleik (Kachin)
Lim.
10 million (Potential)

Kyatwinye, Inya
(Mandalay)
Fe- 54 %
3.7+ 4.5 million (Probable)

Minlan Thanseik,
ShweGyin (Bago)
Fe -28-56.7 %(Lim,)
75.53 million (Possible)
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Kanmaw
Island(Tanintharyi)
Fe -36 %

21.2 million (Probable)

Kho Island (Tanintharyi)

Fe -46.05 %
7.6 million (Probable)
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Yangon
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C
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" pathein

Gulf of Matabin

IND
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Kantawyan(Kachin)
Fe -49-69%
2.354 million (Possible)

Taungkaton Taung
(Kachin)
Fe -37-45%
2.3million (Potential)

TaungNyo Taung (Kachin)
Fe -40.67 %
18.9 million (Potential)

Haemaung (Kachin)
Fe -45.93 %
1.1 million (Potential)

u
™N
* o LAOS N
~ N
ya N
® ’ _l20
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Mongkannwe (Shan East)
N Fe -39- 66 %
21.5 million (Potential)

Pinpet (Shan South)
Fe -56.4 %( He,Lim)
80 million (Probable)

Maputae Island
(Tanintharyi)

Fe -42 %

1 million (Probable)

12

1w |Potential

Iron Occurrences = 393
= 495 million tons



Potential
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DISTRIBUTION OF MANGANESE DEPOSITS

Kyaukpadaung (Mandalay)

Manganese Occurrences= 52

= 9 million tons
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Monpyin (Shan South)

Tar Pin (Shan East)
Mn -6.6%
0.65 million (Possible)

Wansaw -Wanpaing (Shan
East)
Mn -12.53%
4.95 million (Possible)

Areye (Shan East)
Mn -25%
1 million (Possible)

Wansalot (Shan East)
Mn -14%
0.135 million (Possible)

Powel Island(Tanintharyi)
Mn -27%
2.8 million (Probable)

92°




mETAUNG

Ni- 1.19%
110 mt (Probable)

INDAWGYI
Ni- 0.41%
5.0 mt (Possible)

MAUNGDAW-NANMADAW

Ni- 0.41% TAKE%%;)ON
0.49 mt (Possible) 0.028 mt Possible)
MINDINKYIN _— /
Ni- 0.45% T sy — o TAGAUNGTAUNG
0.02 mt (Possible) 2 oy 7 = Ni- 2.06%
) e o, e 40 mt (Possible)

o ™ Magwe Ya

UKINTAUNG,HKAKYINTAUNG | |,
Ni- 0.4% L
0.046 mt (Possible)

THAI

Ni-Cr mineralization occurs in close
association with ultramafic igneous
rocks emplaced during
LateCretaceous-Early Eocene.
Nickel Occurrences =14
At Mwetaung & Tagaung Taung, the
deposits have formed as a result of
tropical weathering of ultramafic rocks
(Ni laterite deposits)

Cromite deposits are of widespread
occurrences in Myanmar being related Ly
to N-S trending ophiolite lines. [EERETE
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DISTRIBUTION OF CHROMITE
OCCURRENCES

20 0 20 40 60 80 100 MILES

Chromite Occurrences =43



Tagaung Nickel Project

TAGAUNGTAUNG
Ni- 2.06%
40 mt (Possible)

Nickel laterite mine site

Resource estimation-
40 mt with ~ 2.0 % Ni




Antimony deposits | DISTRIBUTION OF ANTIMONY DEPOSITS

-More than 140 occurrences of

stibnite and other sh-bearing % o 3 o~ 100 3

minerals are known in Myanmar. T - \,\ -

-The majority of antimony L~ sumprabm ) )

mineralization occurs in the late o ) e j | Nahok,Shan
Paleozoic carbonates (Triassic to N MY ~a

Permian in age) & also in the late N /Homalin ! %, //

Pleozoic clastic sediments of the /_ S e 7 A

Mergui series. “T M g T e Mong Inn,Shan

( «Mabein ®
.MongmitlLashio

-generally found in veins or
lenses, or both.

N
R'J Hellllfa Thabeikkyins

-So far, the best known antimony 2~ Lih
deposit s are at Thabyu, Kayin IH armyar,
State, near Thai Border. The ore opone

‘Yamethin®
L]

is reported to be of high grade.
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Antimony mine, Hopone area,
Shan State
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Coal exposures, Kalewa-Mawleik area
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Gemstones of Myanmar

Mogok gemstone tract : Ruby, sapphire
and spinel occur as primary minerals
In marble, calc-silicates and as well as
YMLHIVME obtained from placers in eluvial and
Ruby | alluvial sediments.

& ® ' Jade mine area: Jadeite-albite dykes
Shaln-T:ai ' and veins intruded into serpentinite
Block '

bodies at the Tawmaw- Lonkin area,

Rakhine { I Burmese amber (Burmite): The major
Coastal Strip P .
 occurrences are located in the Hukwng
valley -

-other ruby occurrences are Nayaseik

and Pyinlon.
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Jade mine (Aerial View)
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RUBY from Mogok
Gemstone Tract
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B g
Sapphire from Mogok Gemstone Tract
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Assorted Gemstones from Mogok Are
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MINERAL OCCURRENCE IN

Khanti Jade

MYANMAR

Lonkhin Jade

Kathaingtaung lron

Indawqgyi Platium / Gold

Kyaukpahto Gold

Shangalon Copper/Gold

Mogok Gem

Mwetaung Nickel/Chromite

Kalewa Coal

_Tagaungtaung Nickel/Chromite

Monywa Copper

Sagaing Limestone

Taungnima Limestone

Tharzi Soda Ash.

Kanpetlet Nickel/Chromite

gae

96° 100°

Phakant Jade

[ []]

)
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e 17777

Thayetkhon Gold

Pvinmana Tin/Limestone

i

Kyauktalon Salt

Sane/Lawetet Salt

Kyaukyetain Limestone

Myothaung Salt

Thandawe Pearl

Lemyatnha Copper

Lepadan Gold

Chaung Gwa Limestone

WL

Than Lyin Tin Refinary

‘Thamehbyu Salt

Kyauktan Salt

Thingangalay Salt

Htanpinchaung Salt

Kyeikhami Salt

Dawei Tin Up Grade Plant

Laba Salt

Mali - Kyun Pearl

Pale - Kyun Pearl

AN L AE T

A

Namma - Kangon Gold

Sinbo  Copper

Myothit Gold

Pyinlong Gem

Mongmeik Diamond

Bawdwin Lead - Zinc-Silver

Sanlaung Coal

Nama Coal

Hsipaw Gypsum

Yadanatheingi Lead - Zinc - S

LLVRAA NN A A\

Phayaungtaung Gole

i
100 200 Kilometriey”

Pyin - Oo - Lwin Iron - Barite

Kwenapha Limestone

Mongshu Gem

Kyaukse Copper/Limestone

Bawsaing Lead - Zinc - Silver

Heho Barite

Pangpet Iron

Lebyin Antimony

Wansalaung ‘Gem

Mawchi Tin/Tungsten

2] ]

Shewgyin Gold

Meyongyi - Meyongale Gold

[ ]

Natsan Antimony

Panga Salt

Kanbauk Tin

Hermyingyi Tin/Tungsten

Kyaykmedaung Tin cLt

Heinda Tin

Pagayee Tin

Nanthila Tin

[ J/E]]] ]

Theindaw Diamond/ Tin

Tharabon Limestone

Kho - Kyun Iron

AL

Fig.1

TR

Bokpyin Tin

Maliwun Tin
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