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ABSTRACT 

The research area which is the southern part of the Naga Hill lies about 15 km southwest of 
Layshi. The research area is bounded between Latitude 25° 20' 34.6" N - 25° 24' 08" N and 
Longitude 94° 48' 31.4" E - 94° 54' 45" E in the UTM topographic map of Sheet No. 2594 15. It 
covers about 68.34 km². The research area is mainly covered by metamorphic rocks, igneous 
and sedimentary rocks. The regional metamorphism is characterized by the occurrence of 
metasedimentary, metabasalt and metaultramafic rocks. The metabasalts are classified into the 
glaucophane schist and actinolite-chlorite schist. The glaucophane schist is composed of 
glaucophane, muscovite, epidote, quartz, chlorite, orthoclase, plagioclase and calcite mineral 
assemblages. The actinolite-chlorite schist includes actinolite, chlorite, quartz, orthoclase, 
plagioclase and epidote mineral assemblages. The metasedimentary rocks are classified into 
the graphite schist and quartz-mica schist. The graphite schist is composed of graphite, quartz, 
biotite, plagioclase (albite), chlorite and orthoclase from the graphite schist and quartz-mica 
schist is mainly composed of quartz, muscovite, biotite, chlorite, orthoclase and albite. The 
serpentinites which are mainly composed of anitigorite, lizardite and chrysotile derived from 
the ultramafic rocks. The metamorphic rocks of the research area are caused by regional 
metamorphism. The metamorphic grade of research area increases from west to east according 
to mineral assemblages. The estimated pressure/temperature conditions of the regional 
metamorphism in the research area may range from 200ºC to 390ºC and 2.5 kb to 7kb. The 
ultramafic igneous rocks can be subdivided into lherzolite and serpentinized dunite.  The thick 
bedded conglomerate band is found at the base of the molasse sandstone. The sedimentation of 
this molasse sandstone may occur during a period of orogenic activity of Indoburmar Range. 

Chromite, graphite, talc, asbestos and quartz crystals are observed in the research area.  
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1. Introduction 

The research area lies about 15 km in the southwest of the Layshi which is the southern 
part of the Naga Hill and northern part of the Indoburman Range, Fig.1. The research area is 
bounded between Latitude 25° 20' 34.6" N - 25° 24' 08" N and Longitude 94° 48' 31.4" E - 94° 
54' 45" E in the UTM topographic map of Sheet No. 2594 15. It covers about 68.34 km². As 
detailed petrological and geological studies have not yet been done in this area, I want to 
describe petrography and economic aspect.  
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2. Regional Geologic Setting 
The research area locates on the northern part of the Western Fold Belt or Indoburman 

Ranges or Western Ophiolite Belt. The Indoburman Ranges is the latest accretion to the 
Eurasian Plate (Bender et al. 1983) east of the direct head-on impact zone of the India Plate. 
The Indoburman Ranges can be morphologically divided into four parts: from the Rakhine 
Yoma in the southern part, through the Chin Hills to the Naga Hills to Patkoi Ranges in the 
northern part of Myanmar. The research area locates near the Layshi at the southern part of the 
Naga Hill. The research area lies in the eastern flank of the Naga Hills in which the strike of 
the bedrock gradually changes from west to east, Fig.2. 

 
3. Petrography 

 
3.1 Study Methods 

Fieldwork included sampling of representative rock units, the measurement of 
geological structures and geological mapping using tape and compass traverses, assisted by 
GPS positioning. Petrography was studied using 75 thin-sections, and modal analyses of the 
igneous rock units were made using a mechanical point counter in conjunction with a 
petrological microscope. Unknown minerals were identified using X-ray diffraction (XRD, 
MiniFlex600) at the Physics Department, Yangon University. The rock units are classified and 
name on the basis of modal analyses, plotted using the IUGS classification diagram (Le Maitre 
et al. 2005). Surfer 12 and Map Source Application were applied for the location map, drainage 
pattern, regional map and detailed geological maps, Fig.3. Their detailed mineralogy and 
textures are described below.  

Research area 

Fig. 2 Map of the regional geologic setting of the research area 

and its environs (from the geological map of the 

Union of Myanmar, 1977). 

 

Fig. 1 Location map of the research area.  
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3.2 Glaucophane Schist 

 The glaucophane schist is well observed along the Shwezalon Chaung. It is well 
foliated and highly jointed.  It is medium-grained, lepidoblastic schistose texture. It is mainly 
composed of quartz, muscovite, glaucophane, epidote, chlorite, orthoclase, plagioclase and 
calcite. The glaucophane mineral gives nearly parallel extinction and second order color 
between XN, (Fig.4A). It also gives pleochroism (blue to violet) under PPL and associates with 
the chlorite, muscovite, etc. Fine-grained epidote is rarely observed and calcite is found as 
large-grained. 

 

 

 

Fig.3  GEOLOGICAL  MAP  OF  THE  MYAYNIGONE  AND CHIHLA   AREA,  LAYSHI  TOWNSHIP,  SAGAING REGION 
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3.3 Actinolite-chlorite schist 

 This unit is observed along the Shwezalone Chaung and along the Lahkazijong 
Chaung. The weather color is pale green and the fresh color is green. It is fine to medium-
grained lepidoblastic schistose texture. It is mainly composed of chlorite, actinolite, quartz, 
epidote, orthoclase, plagioclase and muscovite. Accessory minerals are pyrite and other opaque 
minerals. Pyrite crystals were mainly observed as porphyroblasts in the middle part of this unit. 
Actinolite can be observed as acicular form, Fig.4B. Chlorite can be seen as foliated layers in 
many thin sections, and show first order color between XN but green or pale green color under 
PPL. Fine-grained epidote minerals are found as anhedral or rounded grains in thin section. 
Orthoclase occurs as simple contact twins and anhedral grains. 

 

3.4 Graphite Schist 

 It is widely exposed in the middle part of the study area. The weather color is grey 
black and the fresh color is deep black. It is fine to medium-grained, and gives schistose 
texture. It is essential composed of quartz, graphite, muscovite, biotite, plagioclase (albite) and 
orthoclase. Accessory minerals are chlorite-serpentine, calcite and opaque minerals. The 
graphite minerals are observed as flake or foliated layers and as brownish black or black color 
under both P.P.L and X.N, Fig.4C. The foliated muscovite and biotite minerals are associated 
with graphite mineral. The plagioclase (albite) minerals were found as subhedral prismatic 
forms.  

 

3.5 Quartz-mica Schist 

 This unit is distributed in the western part of the Kuki village. The weather color is 
reddish white and the fresh color is white. The quartz-mica schist is fine to medium-grained 
and shows the schistose texture. Quartz-mica schist is mainly composed of fine to medium-
grained quartz, muscovite, biotite, orthoclase and albite. Accessory minerals are sericite, 
chlorite and opaque mineral. Pyrite is observed as opaque mineral. Quartz xenoblasts with 
sutured contact grain boundaries are present. Lensoid quartz grains are associated with 
muscovite and biotite, Fig.4D. Flaky mica (muscovite & biotite) with chlorite mineral is 
mainly observed.  

 

3.6 Serpentinite 

 Serpentinite is mainly found in the eastern part from Myaynigone village to the eastern 
part of the research area.  It was found as pale green, green, dark green serpentinite. It is fine to 
coarse-grained and mainly composed of serpentine mierals (which are lizardite, antigorite 
(Fig.4F)and chrysotile). Both mesh texture (after olivine) and bastite texture (after pyroxene) 
are observed in most locations. The fibrous mineral (chrysotile) often is found as vein type 
which is perpendicaular wall rock under the optical microscope and even under outcrop views, 
Fig.4E. Talc, calcite, chlorite and brucite are observed as minor amount. Chromite, magnetite 
and opaque minerals occur as accesssory minerals.  
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Fig.4 (A) is glaucophane (Gln) of the glaucophone schist; (B) is actinolite (Atc) and 
chlorite (Chl) of the actinolite-chlorite schist; (C) shows graphite (Gr), quartz (Qtz) 
and albite (Ab) of the graphite schist;  (D) shows muscovite (Ms), Biotite (Bt) and 
quartz (Qz) of the quartz-mica schist; (E) shows lizardite, magnetie, chromite and 
chrysotile of the serpentinite; (F) shows antigorite of the serpentinite. 
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3.7 Lherzolite 

 It is mainly observed as the foliated nature at the Chihla Taung. It occurs as green color 
outcrop. It is coarse-grained and mainly composed of olivine, enstatite, augite and chlorite, 
Fig.5A. Serpentine, chromite, plagioclase and quartz minerals was also found as minor 
amount. Olivine was observed as high fracture rounded grains. Many pyroxenes are highly 
deform and some of pyroxene mineral alters to chlorite  mineral. 

 

3.8 Serpentinized Dunite 

 It is fine to coarse-grained under the optical microscope. It is mainly composed of 
olivine, serpentines (mainly antigorite) and pyroxene (mainly enstatite and augite), Fig.5B. The 
accessory mineral is magnetite. Olivine is observed as angular forms and fractured grains. 
Some olivines in some thin sections are partly altered to antigorite. Some of enstatite is also 
found as subhedral form, and hedenbergite is observed as anhedral form, Fig. 3.16 C. Chlorite 
mineral is ovserved as flated form.  

 

          

     

 

 

3.9 Molasse sandstone 

It has mainly massive nature. It generally shows massive nature and light green to light 
gray in the fresh color outcrop. It only exposed at the eastern part of the research area. The 
molasse sandstone is medium to coarse-grained, moderately sorted and contains subangular 
grains. It is mainly composed of quartz, feldspar (plagioclase, microcline and orthoclase), mica 
(biotite), rock fragments, and opaque minerals, Fig.5C.  

            

4. ECONOMIC ASPECTS 

Asbestos are observed within the serpentinites which are near or contact with graphite 
schist or actinolite-chlorite schist. The small chromite grains are observed on the serpentinite 
bodies in the Shwezalon Chaung. Residual chromite ore is observed in the soil around the 
Myaynigone village Fig.6. The graphite which is mainly composed of carbon is observed in 
northeast part of the Kuki village. The talc layers occur as covers of the serpentinite bodies in 
the Shwezalon Chaung, Fig.7 and west of the Myaynigone village. Secondary quartz crystals 
are observed near the old Chihla village, Fig.8. It is mainly found in the residual soil of 
lherzolite which mainly shows foliated texture. Many decorative stones can be extracted from 
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Fig.5 (A) shows olivine (Ol), augite (Aug) and chlorite (Chl) of the Lherzolite;                 
(B) shows enstartite (En), augite and olivine of the serpentinized dunite; (C) shows 
orthoclase (Or) and biotite (Bt) 
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the serpentinite bodies along the Lahkazijong Chaung and Shwezalon Chaung. The quartz-
mica schist can also be used as decorative stone and construction material. The molasse 
sandstones can be used as road stone and construction materials. 

 

     

 

 

 

  

 

 

 

5. CONCLUSION 

 The research area lies in the eastern margin of Naga Hill and northern part of 
Indoburman Ranges or Western Ophiolite Belt. The research area is mainly covered by the 
metamorphic, igneous and sedimentary rocks. The metamorphic rocks can be divided into 
metasedimentary rocks, metabasalts and metaultramafic rocks. The metabasalts are classified 
into the glaucophane schist and actinolite-chlorite schist. Due to the existence of actinolite-
chlorite schist (derived from oceanic basalt), it is one part of the oceanic crust. The existence of 
glaucophane schist in the research area points out the fast subduction process. Therefore the 
research area is the ancient subduction zone. The metasedimentary rocks are classified into 
the graphite schist and quartz-mica schist. The graphite schist derived from C-rich pelitic 
sedimentary rock, and the quartz-mica schist derived from Si-rich pelitic sedimentary rock. 
The metaultramafic rock is the serpentinite. The serpentinite derived from the ultramafic 
rock (such as lherzolite, harzaburgite and dunite).  

The research area had been subjected to regional metamorphism. On the basis of 
mineral assemblages, the metamorphic grade of the research area is low to medium grade and 
the metamorphic grade gradually increases toward the east. According to these minerals, the 

Fig.6 Chromite Ore sample from NE of the 
Myaynigone village (Loc: 25° 22' 08" N & 
94° 50' 30").  
 

Fig.7 Talc layer in the Shwezalon Chaung, 
Facing SW, (Loc: 25° 21' 03.7"N, 94° 50' 
26.2"E) 

Fig.8 Quartz crystals near the Chihla village, (Loc: 25° 20' 32.8"N, 94° 52' 11.7"E) 

2.5mm 
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estimated pressure/temperature conditions of the regional metamorphism in the research area 
may range from 200ºC to 390ºC and 2.5 kb to 7kb. 

The ultramafic igneous rocks are found the lherzolite and serpentinized dunite.  The 
lherzolite occurs at the base of the glaucophane schist with serpentinite bodies. The 
serpentinized dunite is also found in the western part of the research area. It mainly occurs as 
concordant structure between the quartz-mica schist and graphite schist.  

The thick bedded conglomerate band (mainly composed of rounded to subrounded 
mafic and ultramafic rocks) is found at the base of the molasse sandstone along the Zupi 
Chaung at the east of the Chihla village. The sedimentation of this molasse sandstone occurs 
during a period of orogenic activity of Indoburmar Range. 

Chromite, graphite, talc, asbestos and quartz crystals can be observed as economic 
minerals in the research area. Quartz-mica schist and serpentinites can be used as construction 
material and may use as decorative stones. The molasse sandstones can be used as construction 
and road materials. 
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