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Petrology and Diagenesis of Paleocene Unit Exposed in Tilin Area,
Gangaw District, Magway Region

Aye Myat Maw"*, Thin Thin Hai

Abstract

The Tilin area is located in the northern part of Minbu Basin, lying in Tildwnship,
Magway Region. It falls in UTM map No. 2192 and is bounded by 21° 38 to 21° 43N

and 94° 0GE to 94° 13 E and covers approximately 111.8 kithe sequence in ascending

order exposed in the research area is Kabaw Formation (Late Crefpc@&aunggyi
Formation (Late Paleocene), and Laungshe Formation (Early Eocene). These formations are
capped by Maw Gravels. This study mainly focused on the petrography and diagenesis of the
Paleocene unit. Petrographic study is carried on the sandstbRasnggyi Formation, based

on the composition of detrital frameworks and cement. Sandstones in the research area are
classified asarkose Litharenites Lithic arkoseandsubarkoseThe detrital fragments display
provenance character; Monocrystalline quavith mica and tourmaline inclusion of plutonic
origin, Volcanic quartz of commonly rounded & embayed, Sedimentary derivatives of
abraded and overgrowth quartz, Plutonic origin of orthoclase and microcline, Igneous rock
fragments of trachitic texture, etamorphic rock fragments of schistose texture and stress
quartz grains of metamorphic origin are abundant noted. The probable provenances for the
research area are recycled orogeny, Quartzose recycle, Transitional arc, and dissected arc
which deducing frm the evidences of QFL and QmFLt triangular pltse diagenesifabric

marked on the sandstones of the present areangaction, cementation, dissolution and
mineral replacement.
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Introduction
Location and Accessible

The Tilin areais situated at just east of Tilin, Magway Region. It lies between North
Latitude 21 38jto 21 43j and East Longitude 946j to 94 13;. The study area is falling in
the northerrpart of Minbu Basin. It falls in UTM map No. 21®2. The study area can be
accessible by car from Pakokku to Tilin throughout the year. However, the accessibility of
the other part of the study area is difficult, especially in rainy sed$enlocation nap of the
studyarea is showm figure (1).

Purposes and Methodsof Study

The main purposes of this investigation &wedescribe the lithostratigrpahic
units, to study the petrography and deagsis of the sandstone in the Paunggyi Formation
and b interpret the provenance of the study atéBM maps were used as base maps in the
field for detailed mpping. Tape and compass methertd Brunton Compass were used to
measure thickness of individulaéds,dips, joints, folds and faults were studied. The certain
locations of outcrops were attained by GPS navigator. After that, the detail sections were
measured including color, mineral composition, grain size, bed thickaadsboundary
characteristiand sedimentary structures on the exposures. The collectable samples from the
field were cut into thin sections in order to obtain petrographic accounts and model
composition. The detailed petrography and mineralogy of the representative specimens of
Paurggyi Formation were studied carefully by using microscope. Detailed study of fossils
was made to determine the type and probable age of rock unit.
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Figure(1). Location Map of the Tilin Area, Gangaw District

Regional Geologic Setting

The study area is located on the northern part of MiBlasin in which Cretaceous,
Paleocene, Eocene sediments are mainly deposited. Regionally, the eastern part of Minbu
Basin composed mainly of Eocene to Pliocene sediments which show an alternating sequence
of shale and sandstone unit of molasses faciesg Khim and Kyaw Win, 1969).The Minbu

Basin is bounded on the east by a major sslefault, Sagaing Fault and on the west by an
obligue subduction zonelThe rocks of Kabaw, Paunggyi and Laungshe formations are
distributed along the car road betweeniniTe&ind Akyiban village, along Ban and Budaung
chaungs. These formations strike approximately reotith and dip about eastwards. The
stratigraphic units generally dip eastward with local variations near folds and faults.

Stratigraphy
General Statement

The research area comprises the alternating beds of sandstone and shale or clay which are
ranging in age from Late Cretaceous to Early Eocene, and they are generally north north
westsouth south east to norfiouth trending. The following formations arestdbuted
between Tilin and Akyiban in ascending ordersMaw Gravels (Pleistocene)) Baungshe
Formation(Early Eocene)2) PaunggyiFormation(Late Paleocene)l) Kabaw Formation

(Late Cretaceousyhich aredepending upon the lithology, faunal contand stratigraphic
relationship. The present research carried out especially on the stratigraphy of the Paunggyi
Formation. The correlation of the stratigraphic units of the study area with thoseottfi¢ine

area is shown in tabld). Geological map of theeseach area is shown ifigure (2).

Kabaw Formation

In the study area, the Kabaw Formation is mainly cropped out interbedding of
laminated shale and buff color, mediim coarsegrained highly jointed sandstone and
sandstone concretions. Planar crbeddel sandstone intercalated with yellowish grey
colored shale is frequently present in this formation. Vertically arranged burrow structures,
fracture, and joint plains are filled with secondary calcite. The sedimentary structure, such as
flute cast occurs ithis part. The fossils are rare and scanty in the Kabaw Formation of the
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study area. Although theepresentativdaunais not collected from this formation, the
lithology, sedimentarystructures and other factor are resemblance with Kabaw Formation of
Gangaw area by Nay Thaung Thaung, 1981. And thus the age of Paunggyi Formation might

be assigned as Late Cretaceous.
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Figure(2). Geological Map of the Tilin Area, Gangaw District (Modified after M.G.S 2014)

Table (1) Correlation table of stratigraphic unitsth those of the other areas
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Paunggyi Formation

Coarsegrained, buff to grey colored, thiddkedded sandstone interbedded with
laminated bluish grey shale and calcareous limestone are characterize in the lower part of the
Paunggyi Formation. Calciteein are filled in the fractures and joint planes of sandstone.
Slickenside filled with secondary calcg&cksoccurs on the sandstone bedding of fault plain.
The middle part of this formation is composed of medtonthick-bedded, bluish grey
colored gitty sandsone interbedded with clayston€he grits and discontinuous bands of
conglomerates consist of mud concretion, rock fragment, feldspar, fossil and clasts of quartz
and chert Moreover, small iron ball and mud concretions are also present inrthisThe
sedimentary structures found in this unit are lenticular bedding, trough typebediag
and vertical burrow structuredn the upper part, the sandstone are friable, buff to reddish
brown, mediumrgrained, mediunto thick-bedded, well jointeédind sometimes locally fdéd
and iron stainedLoad casts structure was observed in this unit. Three prominent joint sets are
not as much developed as rectangular in tHesnses of massive, forminifeand whitish
limestone boulders and lenses are closely associated withatinggyi FormatianThe two
types of limestone in Paunggyi Formation are well marked along the road from Aleban to Ti
village. The measured thickness of the formation in the stuely is about 1070 m.

Large foraminifera suclas Discocyclinasp, and Nummulitessp, and thered algae
Distichoplaxbiseralisvere collected from the limestone units of this formatidm.addition
the massive limestone locally yields corals sucMasabacia sp. andStepganophyllissp.,
ammonites,sephalopod Teras Rissp mollusks, and echinoids. Large foraminiferas and
echinoids point out that the age of this unit is Late Paleoc&he. above lithologic
characters, sedimentary structures and fossils suggest that Paunggyi Formation may have
been depositeth the brackish water of shallow marine environment under fairly high flow
energy.

Laungshe Formation

Whitish tuffaceoushales are overlain by buffloo shale and minor amount of gravel
are characteristic features of this formatidlediumto thick-bedded hard sandstone
sandwiched between massive shale. Lignitic coal with sulphur is preserved in buff color
laminated shale in which burrow structures @so be foundThe primary sedimentary
structures such as cresdding, lenticular and ripple mark can be noted and the secondary
structures, con@-cone structures, are also found in ttradcareoussandstoneGastropods
(Turitella sp.) in sandstone wercollected from the Laungshe Formation of the study area.
This formation was considered &arly Eocene age on the basi§ lthology and fauna
contents.

Maw Gravels

Red to bif color maw gravels composed cobbles, pebbles, grits of quartz is exposed
east of Tilin Township far about 1 mile where exist beside of@ad from Tilin to Akyiban
village. The sediments capping discontinuouslyhadl older rock unit in this ases asheet of
gravels called Maw Gravels. The nature of the reddish buff color is due tstaimed
detrital sand and grit.he characteristic structures of the gravels are wedges and large scale
crossbedded bodies showing largeale trough crossbeddingand thinly laminated lge
scale crosstratifications.Normal grading and local slump structures due to overloading in
Maw gravels are also ebrved in the investigated area.
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Petrography and Diagenesis
Introduction

Sedimentary petrography is the analysis of both depositional anehdiag
fabrics from thinsections and includes mine@mposition, grain and sedimeurovenance
fabric studies and determination of the sequence okwkdig event{Tucker,1988). Inthe
researcharea, Sandstones samples are collectedaaatyzedfrom Paleocene unit of the
Paunggyi Formation. For theetrographicpurposes36 thin sections were studied under
conventional polazing microscope.

The classification of sandstone is &dson microscopic studies and
assessmentsf the percentageof the grain types present. To classify the sandstones, the
visual percentage data were plotted on the triangular diagrams, according to the classification
of Pettijohnet. al (1987), mdlified afier Dott (1964). Dfferent sand grain types after by
Dickinson (1985) is used and shown as follows;

Quartzose Grains (Qt = Qm + Qp)
Qt = total quartz gains
Qm = monocrystalline quartz
Qp = polycrystalline quartz
FeldspaiGranis £ = P + K)
F =total feldspar grains
P = plagioclase feldspar grains
K = potassium fledspar grains
Lithic Fragments (Lt = Op + Lvn &sm)
Lt = total lithic fragments (L + Qp)
L = total unstable lithic fragments (Lvm + Lsm)
Lv/Lvn= volcanic / metavotcanic litbifragments
Ls/Lsm = sedimentary / metadimentary lithic fragments

Detrital Constituents
Quartz

Quartz is most abundant in detrital constituent, consists 32% to 44% of total detrital
fraction. Monocrystalline quartz are more common than polycrystaline. Most of the
monocrystalline quartz grains are angutasubangular, subrounded (Fgja) to elongate in
shape, show undulatory extinction. The charactepadjcrystallineis distinctly observed
under crossiicols (Fig 3.b). Both igneous and metanphic quartz grains are noted.

Mineral inclusions (zircon, tourmaline and biotite) and bubble inclusions are seen in
monocrystalline quartz. Quartz overgrowths are commonly characterized in monocrystalline
variety, original grain boundary is coated bgrircement. Some of the quartz grains are
dissolute and replaced by calcite cement, displaying the ghost structures.
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Feldspar

Feldspar composed of 28% to 40% of total detrital framework. OrthodlapeC) is
more common than plagioclase, twined micrelfeldspar isscarily observed. Euhedral to
subhedral plagioclase feldspars show polysynthetic twin and sometimes show multiple twin
(Fig. 3.d). Feldspar grains are anhedral, subhedral to euhedral, angular to subrdureed
grain size may vary 0.15 to 0.3mm in diameter. Authigenic feldspars are also noted and some
of the feldspar grains are dissoluted and later replaced by calcite c&heststructures and
wedging apart feldspar grains by calcite cement are fairtymoon.

Rock Fragments

Rock fragments comprise about 18% to 40% of detrital components. All sedimentary,
metamorphic and igneous rock fragments are occurred as subangular to subrounded in shape.
Sedimentary rock fragmenssichassandstone, sthe, chet and limestoneHigs. 3.e, 3.f, 4.a
& 4.b) are plentiful. Volcanic rock fragments which showing the trechyitic texture of parallel
alignment of feldspar laths are also frequent in Paunggyi Formation. Tectonite, stress quartz
and mica schist grain are also exbt

Bioclast

Bioclast consist 0.5% to 5% of total detrital framework. Shells of pelecypod,
gastropod, foraminifera arréd algae are noted. Shells are replaced by micrite, sparry calcite
and sometimes iron cement. Chambered foramimiimdosariasp., Eig. 4.c) Spiroculsp,

(Fig. 4d) and larger form Discocylina sp., fig. 4.€) are observed. Red alage
Dictichoplaxbiserialissp., Fig. 4.f) andDiccocylinasp., are found together.

Ore Minerals

Hematite silliminite, hornblendepyrite and opaque heavy mineral grains are present
as minor constituent minerals. They are subhedral to euhedral in shape.

Cement

The most cementing material in Paunggyi sandstone is calcite. Calcite fills in both
intergranular and intragranular pore sgmcThesparry calcite and micrite cements are
distinctly observed. Detrital quartz, feldspar, rock fragments and bioclasts are replaced
commonly by calcite cemenfi@. 5.a). Iron oxide cement is found as grain coating and pore
filling nature Silica cemehis occasionallycomprised as overgrowth cement in quartz.

Nomenclature

According to the sandstone classification of Pettijehal 1987(modified fromDott,
1964) , Paunggyi sandstoaekoseefmdmedt Ascinaren

Provenan@ on Detrital Framework

In the study area, the following detrital fragments display provenance character;
Monocrystalline quartz with mica and tourmaline inclusidnptutonic origin §ig. 3.9),
Volcanic quartz of commonly rounded & embayddg( 5.b), Sedimentary derivatives of
abraded and overgrowth quarid. 5.c), Polycrystalline quartz ahetamorphic derivatives
Plutonic origin of orthoclase and microclindgneous rock fragments of trachitic texture
(Fig. 5.d), metamorphic rock fragments s€histose texturéFig. 5e) and sedimentary origin
of chert fragmentsare abundant noted. Heavy minerals of hornblende (igneous &
metamorphic origip(Fig. 5.f) and pyrite sedimentaisplaysdifferent origins.
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Figure(3). Photomicrographs of sandstone in Paunggyi Formation

(a) Monocrystalline quartz of igneous origiQr()

(b) Polycrystalline quartz of metamorphic origing)

(c) Orthoclase feldspar grain showing albite twih (

(d) Plagioclase feldspar grain showing polysynthetic tw)n (
(e) Sedimentary rock fragmergrf)

(f) Sedimentary rock fragment; shatehy
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Figure(4). Photomicrographs of sandstoaed limestonén Paunggyi Formation

(a) Sedimentaryock fragment; chertQ).

(b) Sedimentary rock fragment; limestonef}.

(c) Thechambered foraminiferddodosariasp. )
(d) Thechambered foraminifer@piroculinasp. )
(e) Larger foraminiferaDiscocylinasp. {).

(N Red algaeDictichoplaxbiserialis



