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Stratigraphy and Petrography of Twinywa i Leshe Area, Kani Township ,
Sagaing Region

Wunna

Abatract

The Twinywaleshe area is located in Kani Township, Sagd®egion. The study area is
mostly a flat plain. However, Taungbyauk crater and the other volcanic craters, volcanic hills
and sedimentary ridges are also present. The Twithwgshe area is made up chiefly of
igneous and sedimentary rocks. The igneous rapgsliocene to Post Pleistocene ages and
sedimentary units are confined to Upper Miocene to Pliocene and Pleistocene to Recent age,
respectivelyThe igneous rocks exposed in the study area are andesite, basalt and pyroclastic
rocks. Sedimentary deposigposed in the present area are constituted of gritty sandstone,
poorly consolidated to essentially unconsolidated sandstone, gravel deposits and alluvium.
The occurrences of pyroclastic rocks in this area areafietuff, coarsash tuff, lapilli tuff

and agglomerate. In the study area, tuff is occurred as older tuff and younger tuff. Interbedded
nature of older tuff and coarggained sandstones are found in my study.drlea older tuff
consists of coarse tuff and fine tuffhe absolute dating of thelcanic rocks exposed in the
investigated area is still lacking. On the basic of field relation, the older tuff of the study area
are erupted at the same time with the deposition of Irrawaddy Formation and younger
volcanic are postrrawaddian. Thereforethe age of volcanic rocks of the Twinylashe

area can be assigned to Pliocene to Holocene.

Keywords; younger tuff,older tuff lapilli, agglomerate

Introduction

The Twinywaleshe area is located in Kani Township, Sagaing Redi@n 1). It is
easily accessible by car or motorcycle from Monywa through the ¥éwr.study area is
mostly a flat plain. However, Taungbyauk crater and the other volcanic craters, volcanic hills
and sedimentary ridges are also presknthis area, the four crateese aligned nearly NE
SW direction. In namely, Taungbyauk crater, Middle Twindaung crater, West Twindaung
crater (Twin Ma village) and Leshe crater are respectivEhe volcanic craters of the
Twinywa-Leshe area can be clearly seen in lanosage in NESW alignmen{Fig. 2)

Previous works

Since early days, many geologists have made much attention to this area where
Cenozoic volcanoes are found. The first scientific study of Lower Chindwin Volcanics was
made by Professor A Buxtorf (1903 in Pascoe, 196R)D. Oldham (1906 in Pascoe, 1963)
gave a preliminary account of the area. He d
craters” found on the both banks of t he Chi
“Expl osion craters o Fairly t dbtailed lexplaration a@dh surveywi n” .
programmed was started in 1973 by the geologists of Overseas Technical Corporation
Agency (OTCA) in corporation with MMDC geologists under the Columbo Plan for the
Monywa (Maung Maung Naing, 2003)ye Ko (1984), Myo San Oo (1993), Myint Zavan
(1993), Min Aung (1994) and Aliakbar Khan (alias) Tin Maung Htwe (2010) attempted to
analyses the geological phenomena of this area and surroundings.
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Figure (1). Location map of the study area
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Figure (2) Satellite images of the studyea: (a) Plan view and (b)lited threedimensional
image, views to north (Source: Google map, 2013)
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Stratigraphy
General Statement

The TwinywalLeshe area is made up chiefly of igneous and sedimentary rocks. The
igneous rocks are Pliocene to Post Pleistocene ages and dedymenmts are confined to
Upper Miocene to Pliocene and Pleistocene to Recent age, respectively.

The igneous rocks exposed in the study area are andesite, basalt and pyroclastic rocks.
Sedimentary deposits exposed in the present area are constitutéty acfagndstone, poorly
consolidated to essentially unconsolidated sandstone, gravel deposits and alluvium. The
geographical distribution of the various lithologic units is shown in the accompanying
geolagical map of TwinywalLeshe aregFig. 3).

Igneous roks

Major igneous rocks of the present study area are andesite, basalt and pyroclastic
rocks. Among them, ash and tuff beds are more significance in the study area. The igneous
rock of the investigated area related to Pliocene and Post Pleistocene ictaotiss.

Andesite
Nature of exposure and distribution

Andesite typically occurs in the West Twindaung crater. It is commonly found in the
eastern part of crater. The exposures of andesites are chiefly occurred as float nature.

Lithology

It showsdarkgrey on weathered surface and grey on fresh surface. The rock has
porphyritic texture formed by dispersed hornblende, augite amhedlgrains in grey
groundmass.

Basalt
Nature of exposure and distribution

The minor extrusive body in the present area is basalt exposed at the southeastern part
of the Leshe crater, eastern part of West Twindaung crater, and near Taungbyauk crater. All
the exposures of basalt are commonly occurredassive.

Lithology

Basalt shows dargrey on weathered surface and black on fresh surface. It is fine
grained, hard and compact. The rock shows porphyritic texture formed by dispersed olivine
grains in black groundmass. Olivine phenocrysts are momemom in West Twindaung
crater.

Pyroclastic rocks
Nature of exposure and distribution

The occurrences of pyroclastic rocks in this area areafstetuff, coarsash tuff,
lapilli tuff and agglomerate. In the study area, tuff is occurred as oldaartdffounger tuff.

Interbedded nature of older tuff and coagsained sandstwes are found in my study
area (Fig4). The older tuff consists of coarse tuff and fine tuff.

Younger tuff mainly occupies at the central part of the area especially aroaind th
craters. Coarse tuff, lapilli tuff, agglomerate and fine tuff are occurred as younger tuff. Coarse
tuff and fine tuffare found as interbedded nature (Fy.Interbedding nature of lapilli tuff,
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coarse tuff andine tuff are frequently found (Fig). Massive type of agglomerate occurs at
the northerrpart of West Twindaung crater (Fi@). In the upper part of West Twindaung
crater, younger tuff is found overlying the massive sand&tmes).

Age and correlation of igneous rocks

The absolute datingf the volcanic rocks exposed in the investigated area is still
lacking. On the basic of field relation, the older tuff of the study area are erupted at the same
time with the deposition of Irrawaddy Formation and younger volcanic ardrpastddian.
Therefore, the age of volcanic rocks of the Twinyleshe area can be assigned to Pliocene
to Holocene.

Explanation

— Alluvium: including sand, shale, clay and other

Pleistocene to

Holocene
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Figure (6) Interbedded of lapilli tuff, cose  Figure (7) Massive type of agglomerate in

tuff and fine tuff (Loc: N 22° 17° the northern part of West

377, E 94° 58" 277) Twindaung Crater (Loc: N 22°
17" 137, E 94° 58 407)

Fit\ AR - ‘.'3\ ‘; St 2

Figure (8) The younger tuff found overlying
the massive sandstone in the upg
part of WesfTwindaung Crater

Sedimentary rocks

Sedimentey rocks ranging in age from Upper Miocene to Recent, are recognized in
the present study area. These rocks are subdivided into Irrawaddy Formation, gravel deposits
and alluvium deposits. It is exposed in the northwestern and southern part of the area.

Irrawaddy Formation

The first term of |l rrawaddy Formation wa
(Chhibber, 1934) . After this term was discarc
Series”". This unit described ,Vythe eewdeddy sand
,l rrawaddy Formation*” used Aung Khin and Kya

widely used until recent time.
Nature of exposure and distribution

The Irrawaddy Formation occurs in the eastern and western part of the area. This
Formaton exposed in the southeast of the Twin Taung, near Pat Kyar Wa village.

Lith ology

The rock of this formation mainly composed of massive cegramed sandstone,
gritty sandstone and gravel beds. They are friable and loosely cemented, about 90 cm in
thick. Nature of gritty sandstone shows highly jointed structure. Some tuff beds and
tuffaceous sandstone aretarcalated with them (Fig9). Laminated sandstones are also
found.
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Age and correlation

The Irrawaddy Formation was assigned to Upper Miocemdidcene in age (OTCA,
1973). Magyigon Formation of Kyedabeletpadaung Taung area is the equivalent of
Irrawaddy Formation. The Mingin gravel of southern Chindwin Basin is lithologically
identical to the gravels of the Irrawaddy Formation (Bender, 1983)

Gravel deposits

Gravel deposit is mainly occurred in the westpant of Leshe crater (Fig.)OIt is
chiefly composed of ferruginous conglomerate and quartz pebbles. Maximum grain size may
reach up to 4 mm in diameter. They are found unconforntablyrrawaddy Formation, ash
and tuff beds.

Alluvium deposits

This deposit occurs especially southwestern part of the area. All the lowland area is
made up of these alluvium deposits and provides a fertile land for paddy growing. This
deposits include rEnt soil and alluvium deposits including sand, shale, clay and other placer
deposits.

0 e ‘bb%’;’ ‘. y X = o v é ; 1 o RN
Figure (9) Intercalated nature of tuff beds Figure (10) Gravel deposits near Leshe
and tuffaceous sandstone near F Crater (Loc: N 22° 1503, E
Kyar Wa village 94° 56" 307)
Petrography

General statement

The rocks exposed in this area are sedimentary rocks (sandstones of Irrawaddy
Formation and gravel deposits) and the volcanic rocks (andesite, basalt, and pyroclastic
rocks). Polarizing microscope used to study the minerals and textural characteristics of thin
sections.

Olivine-augite-hornblende andesite

Microscopically, it has a fingrained porphyritic texture. It is composed of
phenocrysts of plagioclase, hornblende, augite and olivine withchygtalline groundmass.

Plagioclase is usually subhetite euhedral in shape (Fig. 11The sizes of the
phenocrysts ranges from 0.5 mm to 2 mm. A few smaller grains show subhedral to anhedral.
Twin bands are not well developed. Penetration twin of plagse is rarely found (Fig. 12
Widespread alteration is found in plagioclase.

Hornblende is brownish or reddish in colour. It occurs as phenocrysts and subhedr
to anhedral in shape (Fig3)L Some hornblende crystal show simple twinning.
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Augite phenocrysts are euhedral to subheral and grain size varies from 0.5 mm to 2
mm. It sometimes shows simple twin.

Olivine occurs as small phenocrysts. It is subaktly anhedral in shape (Fig4)l
Fracture is common. Corrosion and resorption features aretisoes present.
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Figre (12) Penetration twin of plagioclase

Figure (11) Euhedral to subhedral
plagioclase phenocrysts in in olivine-augitehornblende
olivine-augitehornblende andesite (under XN)
andesite (under XN)
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Figure (1) Subhdraform of hrnblende

Figure (14) Phiomicrograph showing the

phenocryst in olivineugite olivine phenocrysts in olivine
hornblendeandesite (under XN) augitehornblendeandesite
(under XN)

Leshe basalt

Microscopically, the rock is holocrystallinend intergranular texture. Porphyritic
textures are widespread in this rock. Phenocrysts of olivine, plagioclase, and magnetite
embedded in a fingrained groundmass composed of plagioclase microlites, augite granules,
magneite grains and glass.

Olivine phenocrysts occur as subhedral to anhedral crystals. It is randomly oriented.
Some olivine crystals are corroded and the boundaries arebdask due to incipient
rimming by iddinggie and magnetite (Fig. L5

Plagioclase phenocrysts is 1 mm in average grain size. Some plagioclase phenocrysts
show combination twins (Fig. J6They are euhedral to subhedral in shape. Plagioclase
microlites ingroundmass are laghaped. It is randomly oriented and sparsely distributed.

Magnetite occurs as anhedral grains in the groundmass. It also occurs as inclusions in
the phenocrysts of olivine.
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Figure (15). Photomicrograph showing the Figurie (6).Photomicorh showing the

corroded embayment of olivine combination twin of plagioclase
phenocryst in Leshe basalt phenocrysts in Leshe basalt
(under XN) (under XN)

West Twindaung basalt

In thin section, it has porphyritic texture. The rock is composed of phenocrysts of
olivine, augite plagioclase, and groundmass. The groundmass composed of plagioclase
microlites, crystallites, iron ores, and a little glass.

Olivine microphenocrysts occur as-sikled subheral crystals (Fig. )L Fractures are
commonly found. They are conspicuous.llistons are rarely found. Olivine is also found in
groundmass.

Augite is usually euhedrabtsubhedral in shapét is 0.2 mm to 0.5 mm in size. Some
augite crystals show resorption borders due to the replacement by hornblende. The augite
crystals are uglly inserted among the plagioclase laths in the groundmass, thus giving rise
to an intergranular texture.

Plagioclase is euhedral to subhedral. It usually shows twinning. Crystallites and a
little glass are also present in groundmass.

Taungbyauk basalt

Microscopically, the rock has a porphyritic texture with olivine phenocrysts.
Intergranular texture and intersertal texture are also found. It is mainly composed of olivine
and plagioclase feldspar. Roughly parallel alignment of plagioclase micrgiftegrachitic
texture (Fig.18.

Olivine is mostly occurred as phenocrysts. It is subhadrainhedral in shape (Fig.
19). Its size varies between 0.7 mm to 3 mm. Some phenocrysts are more than 3 mm in size.
Olivine phenocrysts altered

to iddingsite along the fractures. Very minute crystals of olivine in groundmass show bright
interference colour.

Plagioclase occurs as enblites. Its microlites are in roughly parallel alignment.
Plagioclase microlites have no alteration.The groundmass is cryptocrystalline to
microcrystalline. Augite are rarely found in groundmass.
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Figure (). Oline phenocryst showing thi Figure (18). Photomicrograph showing the

six-sided subhedral crystal in trachitic texure in Taungbyauk
West Twindaung basalt (under basalt (under XN)
XN)

Sandstone of Irrawaddy Formation

Sandstones of the Irrawaddy Formation are composed of quartz, feldspar, rock
fragments and heavy mineral grains. These sandstones are moderately to pootlWestted
of the grains arangular to subrounded (Fig. )1®Quartz is the most common in the grains.
Orthoclase is more abundant than plagioclase feldspar. Biotite and muscovite are also
present

4 ! ‘ U
Figure (19). Photomicrograph showing the angulauisrounded and moderately to poorly
sorted grains in sandstone of Irrawaddy Formation (under XN)

Summary and conclusion

The study area lying in Kani Township, Monywa District, Sagaing Region, covers
about 46.08 square kilometers. The area is mostlytaplan except where the volcanic
craters and sedimentary ridges are present. Volcanic craters are aligned in neay. NE

The rock succession of the area is from older to younger; Irrawaddy Formation
(Upper Miocene to Pliocene), Older Tuff (Pliocen¥pgunger Tuff, basalts, andesite and
gravel deposits (Pleistocene to Holocene). The volcanic rocks in this area are lavas and
pyroclastic rocks. Lavas are andesite and basalt. The pyroclastic rocks are tuffsufapilli
and agglomerate.

Andesite is foundas olivineaugitehornblende andesite and occurred in the West
Twindaung crater. Basalts are exposed at the southern part of the Leshe crater, eastern part of
West Twindaung crater and around Taungbyauk crater. All the exposures of basalt are
commonly ocarred as massive. Porphyritic texture is formed in all basalts by dispersed
olivine grains in black groundmass. Olivine phenocrysts are ncoramon in West
Twindaung crater.
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