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Topics

e About the Khorat Plateau (Esan Physiography
and pre-Quaternary geology)

e Methodology

(Remote sensing, geomorphology,
stratigraphy, geochronology)

e QOur Results (Basalt of southern Esan, Tektite
ages and Ongkarak Fault )

e Discussion (Climate and environmental change
and Thakaek Fault)
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Introduction :
Physiography

Khorat
Plateau with
‘he elevation of
about 200-250
m msl

2 basins
Sakon Nakhon
Basin and
Khorat _Ubon
Basin

Khao Phupan
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 ESAN (or NE
Thailand) terrain
is the outstanding
landscape
because it
consists of the ~3
km thick,
subhorizontal
sedimentary
strata of the
Khorat Group
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Indochina and

Simao Terranes

e Khorat Group
continental rocks
of the Indochina
terrane (ESAN)
can be correlated
with those of the
Lanping-Simao
terrane

Morley
(2012)
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Khorat is a
large flat
area with

higher
elevation
than its

surrounding
region
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The NW-SE
trending
large and
broad fold
structures
affect the

Khorat
Group of
the Khorat

Plateau and

nearby
areas.

Morley (2012)
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The western edge of
the Plateau marks a
transition between
the more intense
structures of
northern and central
Thailand and the
Plateau, producing a
widespread uplift

and erosion of the
Khorat Group rocks

Morley (2012]
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The deformation in
the Khorat Group
can constrain
between a
cessation of
Cretaceous
deposition (70-80
Ma) and the onset
of rift basin

development (+ 30
Ma).
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The uplift associated with foldings in the Plateau may have
occurred during 40 Ma, suggesting Paleogene compressional

setting was an essential tectonic event in the Plateau and nearby
regions
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Such uplift and tilting of the Khorat are inferred to be
associated with sinistral movement along the
reactivated Three—P%oda and Ma? Ping Faults.
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During 1 -3 Ma, E-W
nding mafic magmatism
was generated in southern
ESAN and
during 0.7 to 24 Ma, N-S
— trending bimodal

magmatism in southern
ESAN

both occurred as a result
of continental rifting in the
southern Khorat Plateau

Fig. 13.2 - Barr & Charusiri
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Mun and Chi Rivers of the Plateau were

gradually developed and continued tilting may
have generated small alluvial terraces
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Stratigraphic correlation of Quaternary sediments in Khorat

Plateaqu (Nutalaya et al., 1989)
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0.78 — 0.8 Ma meteorite impact may have taken place onto the Plateau causing
voluminous catastroloess and dust sediments all over the Plateau,.

“the Buntharik astrogeological event” caused by the “Euraustralasian cometary

impact” (Bunopas et al., 2007, 2009)




Zahringer, 1963).

Large tear drop or perhaps Flintstone’s fighting tool from Chum Phae, Khon Kaen.
(2.5-1.0) width X 11.0 long cm

Comet track
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Impact: Tektite products and their

effect

Buried burnt tree in the

petrified
contemporaneous mudflows and avalanches
with gravels at south Khorat at a terrace at Ban
Krok Duen Ha. A splashed tektite specimen was
found embedded in the mudflow covering the
tree. The terrace gravels marked the impact
surface, seen under nearby catastroloess

ed tektite
Thailand

Fragmented layered tektites mainly from Buriram,
northeastern Thailand, collected by Howard during
2002.

= al hﬂ
Thailandite tektite



Than Chang Sandpit near Nakhonratchasima city:
TL Ages of tektites ~0.8 Ma and those of the thick

sequences of Quaternary /Neogene sand deposit
from 0.1 to 0.4 Ma




The Symposium on Geology of Thailand
26-31 August 2002, Bangkok, Thailand

Quaternary Tektites and Their Sediment Hosts at Ban Tachang Sand Pit,
Chaloem Prakiat, Nakhon Ratchasima, NE Thailand: Stratigraphy and TL
Ages.

P. Charusiri™, V., Daorerk’, V. Krowchan’, N. Klongsara, S. Kosuwan® ,V.Srirattanachatchawan’, and
U.Santatiwongchai’
'Department of Geology, Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand.
*Department of Mineral Resources, Bangkok 10400, Thailand.
‘Office of the Atomic Energy for Peace, Bang Kaen, Bangkok, Thailand.
'E-mail : cpunya@chula.ac.th

EXTENDED ABSTRACT

A 7-7.77 m-thick measured section through the currently operated sandpit in Ban Tachang, Nakhon
Ratchasima, was stratigraphically investigated from a topsoil surface. Six units of semi- to un-consolidated deposits
were described, studied geochronologically, and examined for hosting tektites. Unit 1 (av.0.5 m thick) immediately
beneath the topsoil layer consists chiefly of brown, well-sorted, well-rounded silty clay layer. Unit 2 (av.0.5-m thick)
comprises mainly pale brown, vertically graded bed of gravel to silt-size sediments with subangular and bad-sorting
characters. Unit 3 (av.2.56-m thick) is composed essentially of pale brown, quartz-rich gravel to coarse sand. with
sporadic tektites, burnt tree trunks, and clay lenses. Unit 4 (av.1.5-m thick) consists chiefly of pale brown, fine to fine
to medium sand with subroundness and moderately good sorting. Unit 5 (av.1.20-m thick) is composed entirely of
black to dark gray clay to silty clay. Unit 6 (av.1.51-m thick) consists largely of gray to yellowish gray, silt to very
fine sand with good roundness and good sorting.

A few Thailandite tektite samples were collected entirely from unit 3 of the sandpit. Three types of tektites
were recognized on the basis of geometry including teardrop, dumbbell and circular. The tektites ranging in size from
less than 0.5 mm to up to 5 cm were discovered in the 1-5 meter - thick pebble bed about 0.8 — 1.5 meter from a
topsoil surface.

Individual sand-rich samples (av. 2 kg) were carefully taken almost at the middle part of each unit in almost
dark shades. Six purified quartz concentrates (>95% modal volume) were extracted for thermoluminescence dating (TL).
Dating method of these sand samples was applied following that of Takashima and Watanabe (1994), and
measurement was performed at the Geological Survey Central Laboratory. TL date is calculated using the ratio of
paleo-doses and annual doses measured from samples Values of paleo-doses for sand samples vary from 182 to 764
Gy, and those of the annual doses from 0.176 to 0.355 mGv/vr.
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International Conference on Geology, Geotechnology and Mineral Resources of Indochina (GEOINDO 2005)
28-30 November 2005, Khon Kaen, Thailand

Ages of Layered Tektites and Tektite- Bearing
Sediments in Buntharik Area, Ubonratchathani,
Northeast Thailand

Natthachai Punpate Santi Pailoplee |sao Takashima Punya Charusiri
Research Unit for Research Unit for Research Institute of Research Unit for
Earthquake and Tectonic  Earthquake and Tectonic  Materials and Resources, Earthquake and Tectonic
Geology, clo Geology, c/o Faculty of Engineering Geology, clo
Department of Geology, Department of Geology, and Resource Science, Department of Geology,
Faculty of Science, Faculty of Science, Akita University, 1-1 Faculty of Science,
Chulalongkorn University,  Chulalongkorn University, Tegatagakuen, Akita Chulalongkorn University,

Bangkok 10330 Thailand.  Bangkok 10330 Thailand. 010-8502 Japan. Bangkok 10330 Thailand.



Location of Buntharik tektite in
Ubonratchathani
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Stratigraphy
of the
Quaternary

sedeiments at
Buntarick area




Ages of Tektite and Quaternary sand,
Ubonratchathani
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Fig. 21.13. Map showing distribution of tektite types in Thailand and
neighbouring countries (from Schnetzler 1992); 90% of tektites are found
inside the dashed black line. The solid red line outlines the area in which
only layered tektites have been found - the layered-only subfield (from
Schnetzler 1992; Fiske et al. 1996, 1999). For a more accurate map of the
layered-only subfield dimensions, see Fiske et al. (1999). The large,
blocky, layered tektites are considered ‘proximal’ ejecta relative to the
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Location of Impact
crator based on

Be abundance
of tektite
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Fig. 21.14. Contoured 'Be abundances in SE Asian tektites. The smooth
heavy dashed line separates tektites from higher and lower '%Be contours.
The lighter dashed line encloses all tektites with concentrations

<60 x 10° atoms. The Australasian tektites are believed to have formed
within the region bounded by these curves; the red X is the approximate
centre of the smooth heavy curve (from Ma et al. 2004).
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Summary of the effect

Fish remain

e Catastroloess sediments
e Tektites
e Forest fire and burnt trees

e Extinction of some Miocene

animals

Stegoon' molar
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The major NW-trending Ongkharak Fault may have been reactivated in
the western edge of the Plateau (Nutalaya and Rao, 1981)
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Morphotectonic features along the
Ongkarak Fault

Offset drainage
: channel
Linear valley Offset drainage
channel Shutter
R ridge
Sag pond
Linear ridge Linear valley
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Field and Remote sensing result:
7 fault segments were identified
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Detailed topographic map of Ban Khao Karieng, Amphoe
Muang, Nakhon Nayok, showing trench and fault locations
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Fault was identified at Ban Khao Karieng

Trench
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Trenches were

made across some
fault segments




Thermoluminescent Dating of sediments associated with fault
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hy of the Ban Khao Chong Karieng trench
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Ban Khao

Karieng fault

segment

With the maximum
paleoearthquake of
Mw 6, slip rate of
about 0.2 mm/yr, and
return period of

about 600 yr



Thakhek Fault
In Thal-Lao
border and at
the northern
edges of the
Plateau, Is
preliminarily
egarded as the
active fault if
careful
Investigation

will be made In
the future
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e Khorat Plateau was uplifted during Paleogene (~40 Ma)
deformation

e Volcanic Eruption (0.7 - 25 Ma) in southern ESAN

o Uplifting and tilting (<1 Ma) in southern ESAN

causing the main rivers and their river terrace deposition
+ Boontharik meteorite impact (0.7-0.8 Ma)

+ Catatroloess causing Climate change and extinction of
animals

+ Not only Ongkarak Fault is still active but also some
(Thakhek at Thai-Lao border) with the maximum
paleoearthquake of Mw ~6



Thank you
for your kind attention
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