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NAM DUK FORMATION/NAN-UTTARADIT SUTURE/PROVENANCE/

SILICICLASTIC/PERMIAN/TECTONIC

The huge “Khorat Plateau” is bordered to the west by a belt of rock that
reflects a complex Late Paleozoic to Quaternary history. It includes mountain ranges
that stretch from the Mekong River in the north to Saraburi and Nakhon Ratchasima in
the south, a distance of approximately 400 km. These mountain belts are known as the
Loei Fold Belt (Bunopas, 1981) which is located on the western margin of the
Indochina plate. These N-S elongated mountain ranges are characterized by a series
of different stratigraphic sequences and varying structural histories.  Various
researchers have studied on the deformation history of the Loei or Phetchabun Fold
Belt. The paleogeographic situation of the region during Late Paleozoic time is still
not clearly understood. Different scenarios have to be explored and it is expected that
new data will provide a solution. This solution must be compatible with the wider
geological interpretation of mainland SE Asia.

Provenance analyses of the siliciclastic sediments in the Nam Duk Formation
and Permian sequences in Loei and Saraburi areas have been done based on

geochemical and cathodoluminescence analysis. The geodynamic evolution of the



Nam Duk Basin and the Phetchabun Fold Belt are proposed and discussed. The
results can be summarized as follows;

The pelagic sequence of the Nam Duk Formation was formed in an oceanic
setting between oceanic island and continental island arc environments according to
the result of major and trace elements analyses. The source of the quartz detritus in
the allodapic limestone was from metabasic and volcanic provenance as indicated by
geochemical and blue luminescence family quartz. The subsequent deposition of
flysch and molasse sequences consists of thick siliciclastic sediments. Tectonic
setting discrimination diagrams and trace elements characteristics of flysch and
molasse siliciclastic sediments indicate similar geochemical characteristics. The most
important sources for both flysch and molasse were from mafic igneous, metabasic,
granitic gneiss, and low-silica metamorphic sources. However, the molasse contains
more volcanic quartz grains and recycled sediments than the flysch. Both sequences
were deposited in a continental island arc setting.

Correlation of the Late Paleozoic strata in the Nan-Uttaradit suture zone and
the Phetchabun Fold Belt reveals a continuous sedimentary sequence which can be
used for the paleotectonic reconstruction. An idealized vertical sequence from
oceanic igneous rocks and chert (ophiolite sequence) passing upward through pelagic,
greywacke turbidite (flysch) to shallow marine clastic (molasse) deposits have been
proposed.

Tectonically, the Nam Duk Basin was formed as a back arc basin after the
closure of small oceanic basin (Loei Ocean) in Indosinia continent during the
Devonian-Carboniferous (Intasopa and Dunn, 1994). This basin rifting probably

occurred in Middle Carboniferous (Kozar et al., 1992) and subsequently the pelagic
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sediments were accumulated during Middle — Late Carboniferous to lower Middle
Permian in a deep sea basin. The Pha Nok Khao and the Khao Khwang Platforms (or
probably one coherent unit) were located in the eastern side of the Nam Duk Basin or
the western margin of the Indochina plate. The subduction of Indochina beneath the
Shan-Thai cratons (on the west) towards west was started in the upper Middle
Permian. The provenance signature of the flysch sequence shows the mafic-
ultramafic igneous source which is interpreted as being derived from the accretionary
complex and it was in an outer or a fore-arc environment.

After the Nam Duk remnant ocean was closed, a peripheral foreland basin was
formed with molasse sedimentation. The changing of flysch to molasse sediments as
the result of the termination of the oceanic basin indicates the maximum deformation
or disturbance which is known as the Late Variscan orogeny (Helmcke and

Lindenberg, 1983).
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