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PRADIT NULAY : FACIES CHARACTERISTICS OF THE LATE CRETACEOUS -
PALEOGENE SEDIMENTS (PHU KHAT FORMATION) IN THE NAKHON
THAI REGION : IMPLICATIONS FOR TECTONIC EVOLUTION. THESIS

ADVISOR : ASST. PROF. AKKHAPUN WANNAKOMOL, Ph.D., 207 PP.

PHU KHAT FORMATION/ FACIES ASSOCIATION/PROVENANCE/U-Pb

DETRITAL ZIRCON DATING/ GEOCHEMISTRY

The purposes of this study are to carry out detailed study of environmental deposition,
provenance and tectonic setting of the Phu Khat Formation during deposition in the Late
Cretaceous - Paleogene and discuss on geotectonic evolution by using facies study,
petrography and the whole-rock geochemistry mtegrated with U-Pb detrital zircon dating.
The facies study indicates that the Phu Khat Formation is underlain unconformably by
aeolian sandstone of the Khao Ya Puk Formation (or the Phu Tok Formation). The formation
can be roughly subdivided mto two large sequences, i.e., the upper and lower sequences. The
lower sequence is mainly characterized by the succession of alluvial fan facies consisting of
facies association A and B. The facies association A is composed mainly of conglomerate and
poorly sorted, coarse-grained sandstone of stream flow deposits in the proximal alluvial fan
(the lower Phu Khat Formation). The facies association B is characterized by continuous even
parallel bedded, medium- to fine-grained sandstone grading up into siltstone and mudstone
which was deposited under unconfined to poorly confined sheetflow condition of the down
slope distal alluvial fan environment (the middle Phu Khat Formation). The upper sequence
comprises a succession of facies association C (the upper Phu Khat Formation) which is

composed chiefly of thick-bedded, coarse-grained sandstone of the fluvial braided stream.
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Geochemically, discriminant function plots of major, trace and rare earth elements have
revealed the tectonic setting and the provenance of the Phu Khat Formation. The results indicate
that the Phu Khat Formation was accumulated in the passive margin tectonic setting and the
provenance of the Phu Khat Formation consists primarily of sedimentary rocks associated with
continental volcanic arc rocks. The complementary petrographic study confirms the source was
from the recycled orogen. The Phu Khat Formation could be derived either from the deformed
and uplifted sequences of the collision orogens or the foreland fold and thrust belt either from
the western (the Nan-Uttaradit Suture and Sukhothai Zone) or the eastern (the Loei-Phetchabun
Fold Belt) continental terranes or both. However, the U-Pb detrital zircon dating provides a
clear evidence that the provenance of the Phu Khat Formation was uniquely from the western
terrane with igneous activity predominantly occurred in the Middle to Late Triassic time.

Tectonically, the result indicates that while the Phu Khat Formation was
accumulated in the Nakhon Thai region, the western terrane was uplified by reactivation of
the pre-existing structure probably since the Maastrichtian time as the source of sediments.
Meanwhile, the eastern terrane (mainly the Loei-Phetchabun Fold Belt) had not been
uplifted probably until the accumulation of the Phu Khat Formation was terminated.
Thereafter, the whole region began to uplift forming a high mountainous area since the
Ypresian time when the Greater India collided with the Eurasia. Consequently, the
depositional age of the Phu Khat Formation can be constrained as the Late Cretaceous

(Maastrichtian) to not younger than the Early Paleogene (Ypresian).
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