414

With the compliments of the autr7re.

Or. Punya Charuzim

« International Conference on Siratigraphy and Tectonic Evolution of Southeast Asia and the South Pacific

whok, Thailand, 19-24 August 1997

Tectonic Evolution of Thailand : From Bunopas (1981)s
to a new scenario

Punya Charusiri', Suwith Kosuwan’ and Suwapak Imsamut’®

! Department of Geology, Chulalongkorn University,
Bangkok 10330, Thailand (e-mail cpunya@chula.ac.th)
? Geological Survey Division,

Department of Mineral Resources, Bangkok, Thailand

EXTENDED ABSTRACT

Thailand, on the basis of Bunopas
1981)’s model, comprises two major tectonic
:rranes namely Shan-Thai and Indochina,
malgamated during Late Triassic and
onstituting the prime portion of mainland SE
\sia.  Tectonostratigraphically, four main
sctonic events occurred in Thailand -
\rcheotectonics, Paleotectonic, Mesotectonic,
nd Neuvotectonic episodes.

In the Archeotectonics period, Shan-
Chai and Indochina microcontinents acted as the
eparated cratonic fragments of Gondwana and
’an-Cathaysia super continents and their
>asements lithologies are marked by the
Orecambrian high-grade metamorphosed core
somplexes (Fig. 1.A).

‘The Paleotectonic event is believed
erein to commence with the major marine
ransgressive over both Shan-Thai and
(ndochina microcontinents, causing the
sedimentation of Cambrian cold, shallow-water
shelf, siliciclastic facies, Ordovician open
marine carbonate platforms, and Silurian and
" Devonian deeper (volcani-) clastic materials.
These sequence of both terranes, therefore,
acted as accretionary wedges in the passive
continental margin (Fig. 1.B)."

" The important of the Paleotectonic event
was controlled during Devonian by poly-arc
Benioff subduction and extension tectonics.
This gives rise to newly proposed two ‘small’
tectonic blocks developed between Shan-Thai

and Indochina, namely Nakhon-Thai ocean
floor (Paleotethys) to the east and Lampang-
Chiang Rai volcanic arc to the west.

Rapid drifting of Shan-Thai from its
present megalandmass to lower latitude, was
marked by the Permo-Carboniferous rifted
sediments. This may have caused weak
metamorphism of Lower to Middle Paleozoic
sediments. This drifting, in turn, changed the
depositional environment from cold to more
warm (or even hot) affinities, as evidenced by
the appearance of gypsum, coal, and prolific
marine lives. Subsequently, violent subduction’
temporarily ceased and carbonate-shelf to -
platform facies were developed during Permian.
However, during Permian, Indochina lied close
to the paleo-equator. By the end of Late
Paleozoic, calc-alkaline poly-magmatic arcs
with weak porphyry- and Kuroko-style
mineralization, were generated as a result of
west-dipping subduction zones beneath
Lampang-Chiang Rai and Nakhon-Thai blocks.
Paleomagnetically, our study confirms that
Shan-Thai became very close to Indochina at
low latitude in northern hemisphere during
Early to Middle Mesozoic (Fig. 2).

Marine Triassic sedimentation took
place in western Shan-Thai as passive
continental margin facies, Lampang-Chiang Rai
arc as fore-arc and back-arc basinal facies, and
Nakhon-Thai as open-marine flysch-type facies:
By Middle to Late Triassic, all associated
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terranes collided with each other suites
(Nakhon-Thai vs. Indochina) (see Figs. 2 and
1.C). Contemporaneously, voluminous S-type
granitoids (with Sn-W-REE) occurred
widespread as a result of partial melting of the
Shan-Thai sialic crust, becoming the Central
Granite Belt. The existence of the Triassic I-
type granitoids, with porphyry Cu-Au and Pb-
Zn-Fe skamn-type, were governed by the on-
going and intense west dipping subduction of
oceanic lithosphere beneath Nakhon-Thai thin
crust and delineated the Western Granitoid Belt.
All these magmatic activities are inferred to
indicate the cessation of the Paleotectonic
event, and the advent of Mesotectonic Period
(Fig. 1L.C).

Due to subsequent tectonic convergence,
Shan-Thai and Indochina as well as their allied
blocks underwent tremendous compressive
stress, and possibly all terranes reach to high
latitude of the northern hemisphere and stopped
moving further. Upthrusting of eastern
Lampang-Chiang Rai onto Nakhon-Thai, and
eastern Nakhon-Thai onto western Indochina
terranes, may have caused Jurassic Cretaceous,
continental, mollasse-type redbeds over much
of Nakhon-Thai and west of Indochina,
respectively. Earlier than that limited extent of
Mesozoic redbeds occurred in the Lampang-
Chiang Rai possibly due to intensive denudation
of the Chiangmai ophiolite obduction. In
* southern and eastern Thailand, with different
- tectonic styles and Late Paleozoic sequences,
collided with Indochina without
significant continental redbeds. Termination of
major marine transgression - except to the west
of Shan-Thai and the significant emergence of
landmass with continental sedimentation and
abundant dinosaurs characterize the
Mesotectonic event. By mid Cretaceous, east -
dipping subduction of oceanic lithosphere
" beneath western Shan-Thai triggered I-type

granitoids with weak Au-Cu-Fe, and in the end
of Cretaceous Western Burma block collided
with Shan-Thai terminated the Mesotethys, and
" caused the S-type granitoids with Sn-REE in the
west of Shan-Thai. These Shan-Thai granitoid
suites denoted the Western Granite Belt.
Contemporaneously, as a result of plate
interaction, dramatic and prolong climate and

ecology changed, dinosaurs became mass-
extinct, and the Subkha-type rocksalt and
evaporites developed subsequently in both
Khorat and Nakhon-Thai basins.

The continental collision of India with
Asia during Early Tertiary advocated the
evolution of Neuvotectonic (Fig. 1.D). The
regional uplift of Khorat and affiliated basins
the generation of the Phu Phan Anticline and
the Nakhon-Thai Synclinorium may have
formed due to such collision. As extrusion
tectonics developed in Asia, the compression
occurred in India and Thailand plus the whole
SE Asia were subject to extension tectonics.
This remarkable modification in tectonic style
during mid-Tertiary may have caused the
opening of the Gulf of Thailand, the rift-
generated basins, and the deep-seated N-
trending fractures. The culmination of the
Neuvotectonics is likely marked by the latest
occurrence of mantle-derived, gem-bearing
basalts and the NE Thailand tektites during
Middle Pleistocene. The latter corresponded
fairly well with the late geomagnetic reversal
and may have linked to the late regional uplift,
causing major Sn-, Au-, and gem-bearing
secondary deposits, emergent western the Guif
shorelines, submergent Andaman shorelines,
and successive development of alluvial terraces
and fans in central Thailand. Neuvotectonics
still currently persists as characterized by hot
springs and historical and present-day
earthquakes, creating “Neotectonics” - senso
stricto. However, more information on
paleomagnetism and geochronology are
inevitably required in order to unravel the more
precise tectonic evolution of the country.

The overall tectonic evolution of
Thailand is summarized in Table 1 and
paleogeographic reconstruction is illustrated in
Figs 1 and 2.
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Figure 2 Approximate positions and rotation of Shan-Thai and Indochina
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gof into the same picture in Late Triassic.
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A) During Pre Cambrian and Cambro-Ordovician
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Figure 3 Plate tecionic reconstruction of Shan-Thai. Indochina and adjoining blocks.



