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Deformation Style of the Western Part of Laymyethna Area,
Ayeyawady Region

Tun Tun Mint and Saw Ngwe Khairfg

Abstract

The Western Fold Belt is composed of sedimentary, metasedimentary, intrusive and
volcanic igneous rocks, that has been consideredcaetionary wedge (Arakan Yoma
Wedge, by G.LA.C. Final Report, 1999), including ophiolite obduction (Curry, et &;197
Bender; 1983; Hutchison, 1989). In the research area, three deformational behaviors are
foundedsuch as (1) senfirittle, (2) brittle ductile, and (3) brittle. Sentirittle deformation
includes both brittle mechanism and some ductile aspects, suokeabedon fractures and
veins. Brittleductile shear zone contains boudins, rock fragments and microfaults.
Fracturing and faulting are dominant in brittle deformation.
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Introduction

The study area is located at the southeastern flank of the Western Rianges
bounded by the latitudes 133" N to 1742 N and longitudes 984" 3G:E and 9804' E. The
study area lies on one inch topographic maps of 85 O/2 akd185Fig. 1) The rocks are
grouped into theUndifferentiatedflysch unit (Late Cretaceous to Paleocene), Rmyn
Formation (Paleocene)Undifferentiated molassic unit (Eocene to Early Oligocene),
Okhmintaung Formation (Late Oligocene), Pyawbwe Formatigarly Miocene) and
Irrawaddy Formation (Late Miocene to &dene) in the study arebdndifferentiated flysch
and undifferentiated molassic units are highly deformed by the intense-felag
processes. It is found out that the older rocks are syofged by the NESW
compressional stres¥he younger rocks are folding by the NSE extensional processes
Many rormal faults ardrending in various directions the undifferentiated flysch unit and
the trendis prominentnormal faults in Paunggyormation trend NS or EW in directions,
but NESW trendis prominentin the Undifferentiatedmolassicunit. Most of the joints are
striking NESW direction in the study area.

Regional Structure

There areat least three major lineamentecognized.The most prominent major
lineament is running NNWSSE from the 18N to 21 N. The existence of this major
lineament as a fault along the Western Ranges was long recognized by early workers like
Chhibber (1934), Clegg (1938, 1941), Brunnschweiler (1966), Wie §1972, 1981, 1993)
etc. This major lineament occurs as a major sliefault in Western Ranges and it is also
known as Kabaw Fault (HI&aung, 1987). The Kabaw Fault forms a major tectonic break
between the Western Ranges and the Central Basiantinoes to the southandjoins the
West Andaman Fault.
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Fig. (1) Location map of the study area

Another major lineament is showing NNESW to NESW direction. These are more
dominant in the southern part of the Western Ranges. It appears to be Seindaling F
extending from Hainggyi Island. It is supposed to be southward extension of the Kabaw
Fault. And another major lineaments is trending E&EIW in direction. These are cresst
with the second major lineaments in the Western Ranges.

The flysch is tightly folded all along the ranges but more intensely in the Naga Hills
than farther south (Hutchison, 1996). Folding can be observed in many places within the
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Neogene sediments of the central lowlands. As in the Western Ranges, the rfiodédBam
northwest in the south to norttortheast in the north, but folding is much gentler in the
lowlands. In the Rakhine Roma, south of the Chin Hills, the older rocks of the Western
Ranges are recumbently folded olistostrome mélanges and feldspathiicles of Eocene

and Oligocene age. They are interpreted as trench floor deposits tectonically accreted during
EoceneOligocene subduction (Hutchison, 1996). The olistoliths were derived from
westwards overthrusting sheets of the eastern belt of tlgegamplying syrsubduction
thrusting within the outer arc.

General Geology

Six lithostratigraphic units are mainly exposed in the study area. Thin alteration
sequence of thinly bedded slate with minor fine grained sandstone and pebbly greywacke
along tke western part of the area represents the Undifferentiated Flysch Unit of Late
Cretaceous age. Paunggyi Formation is composed of thick accumulation esugyported,
subangular to suvounded rock materials with a wide range of variation in size, rgngin
from small pebbles to large boulder. Undifferentiated Molassic Unit is mainly composed of
slate, caleslate, calephyllite, thick alteration of sandstone or quartzite and shale or slate, thin
alteration of sandstone or quartzite and shale or slate ed#h present of grain supported to
matrix-supported, polylithic conglomerate lenses.

Okhmintaung Formation is mainly made up of poorly sorted, cageaed massive
sandstone, argillaceous grits with minor intercalation of sandy shale layers. Maingngrey
bluish grey sandy clay layers, sandstone and -fotraational conglomerate can be
designated as Pyawbwe Formation.

Irrawaddy Formation is most widely distributed in the eastern part of the study area.
The formation is well recognized by loosely cereel sandy grits, with milky quartz pebbles
and gravel beds and subordinate sandy shale with thick to very thick bedded nature
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Fig. (2) Geological Map of the Study area
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Behaviors of Rock Deformation

Macroscopic and microscopic studies of structwtaelormation in the study area
indicates that, the rocks are deformed into three different behaviors, such as {hjitkemi
(2) brittle ductile and (3) brittle behaviors.

SemiBrittle Deformation

Semibrittle deformation characters of the study aredude both brittle mechanism
and some ductile aspects. A common example of alsetthe shear deformation in the study
area is well preserved by -echelon fractures and veins (Fig). Brittle deformation
mechanism within the serbrittle deformationis composed of fracturing and brecciating.
Ductile aspects within the setbrittle shear deformation are mainly composed of ductile
necking, boudins, and pin@ndswell structures and shear fractures. Folding may be
accommodated by brittle or semi brittteechanisms (Davis & Reynolds, 1996) (.

Ductile necking and boudins are common in the interbedded sequence of the
mechanically stiff layers (sandstone) and mechanically soft layers (shale or mudstone) (Fig.
5). According to the ductility contrast ehstiff layer is stretched by the layeredrallel
extension (Davis & Reynolds, 1996).

Pinchandswell structures are common in the thin alteration sequence of thinly
bedded slate and thin intercalated sandy limestone, which are exposed along the Gyat Chau
areaN17°4 11 24 . 7¢&, ) E9.6)ALerBiculyr batiés. o ndechanically stiff layer
(sandy limestone), which are enveloped by the mechanically soft layerslagdy, also
stretches in the layergghrallel extension (Ghosh, 1993).

~

Fig. (3) Nearly EW trending quartz vein is cross cut byN vei ns (Loc. N17A
E94 A 5 5Fgcing; 520)8 & ,
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Fig. (4) Semibrittle critea of emchelon folds occurred in the Undifferentiated Flysch Unit
(Loc. N17A 340517 W&in®@®) E94A 561 07.0¢,

i. v AE = . N —
Fig. (5) Ductile necking and boudin showing layer parallel extension irsldite unit of the )
Undi fferentiated FIlysch Unit (Loc. N17A
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Fig. (6) Pinch and swell structure showin layered parallel extension in slate and intercalated
sandy | i mestone of Undi fferentiated FIlysc
4 6 . Faeng; B

Brittle Deformation

Brittle deformation forms in the shallow partstbg earth crust, generally1® Km
bel ow the Earthés surface, where it is domin:
such features as fracturing and faulting (Davis & Reynolds, 1996). Brittle deformation is
favored by the relatively rapid increaskstrain rate as that occurs during seismic events. The
characteristic features of the brittle deformation in the study area are composed of faults,
numerous joints and tension fractures and brecciation. The dominance of faulting and
fracturing in brittleshear zones result in abrupt, discontinuous margins that truncate and
offset markers.

At the Gyat Chaung area, the brittle deformation criterion of fault is observed in the
greenish serpeimtite (Fig.7). Notable brittle characters of joints are occura¢édhe thick
bedded sandstone unit of the Okhmintaung Formation. It indicates that the rocks of this area
are deformed by different stress regimes (8)g.

Brittle Ductile Deformation

Rock deformation is dominated by brittle mechanism in the upper ¢éuble earth
curst and by ductile mechanism at the deeper levels. The depth at which deformation
switches from dominantly brittle to dominantly ductile mechanisms is called brittle ductile
transition. Within the most continental crust, the brittle du¢tdesition generally occurs at
10-15 km below the earth surfacBrittle ductile shear zone contains boudins and rock
fragments. At the microscopic study, the evidences of this deformation are microfaults, grain
scale fractures, zone of microbrec@iag. 9) and cataclastic. The physical conditions permit
brittle and ductile deformation to occur simultaneously (Davis & Reynolds, 1996).

At Mezali Chaung, the oriented thin section of the Undifferentiated Flydct
shows the brittle ductile deformation criteof NE-SW trending vein cross cut byVISE
vein. It shows that a lefateral strike slip fault was activated in this area (EQ).
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