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Abstract

The Sap Phlu and Na Pho Song Basins are half grabens which are generated from
the collision of two principle continental blocks of Sibumasu and Indochina in Norian
Age. Stratigraphic sections consisting of conglomerate indicate to the active margin area
which are controlled by a west dipping listic normal fault. Some stratigraphic sections
of the Na Pho Song Basin are interbedded with volcanic ash and fine-grained sediment
indicating to previous volcanic eruption. Moreover, the Ban Nong Sai and Dat Yai
sections show the cyclic change of depositional environments and palaeoredox
condition indicating they deposited during previous tectonic event.

The organic rich shales of the Huai Hin Lat Formation in the Sap Phlu (Ban Nong
Sai section) and Na Pho Song Basins (Dat Yai section) are selected for detailed study in
term of depositional environment and petroleum potential due to good exposures of
source rock. Geochemical and petrographic analyses of rock samples are carried out for
evaluation of petroleum source rock and reservoir rock properties. The results of
palaeoproductivity and palaeoredox condition, organic matter type, organic richness and
quality, thermal maturity, and generated hydrocarbon studies are used for evaluation of
source rock potential. The palaeoproductivity can be distinguished by values of AOM,
Acritarchs, Phytoclasts, TOC, Excess SiO,, Ba/Al, and P/Al proxies. They are high in Beds 1,7,9,
10,13, 15-16,and 19 (Ban Nong Sai section) and Beds 1, 3,9, 12,14, 16, 17, 22, 27,30, and 32 (Dat Yai
section) which indicate a high palaeoproductivity. The Bed 3 and lower Bed 13 (Ban Nong Sai
section) and Bed 18 (Dat Yai section) are low palaeoproductivity but high in TOC indicating a
high preservation. The palaeoredox condition is distinguished by values of Ni/Co, U/Th, V/Ar,
VAVANI), NiV, (Cui+Mo)/Zn, and Ce anomaly.  These high ratios of both sections indicate a high
reducing condition, although the Ban Nong Sai section is slightly lower. The shales of the Ban
Nong Sai and Dat Yai sections show TOC values ranging from 1.9-7.1 % and 4.7-10.1 % which
indicate an excellent source rock. The results of maceral type analyses of both sections
show that they belong mainly to Type | kerogen. R, and T, Vvalues of the Ban Nong
Sai section are 0.91 %R, and 445.7 °C and the Dat Yai section are 1.71 %R, and 602.8 °C.
They indicate the peak mature and the postmature levels of thermal maturity which are
conformable to the transformation ratios of 69.0-99.6 % and 99.8-99.9 %. The result

shows that wet and dry gases were generated from the Ban Nong Sai section and mainly



dry gases from the Dat Yai section. TOC, values range from 5.1-10.7 % (Ban Nong Sai
section) and 7.8-14.9 % (Dat Yai section) respectively. The total generated hydrocarbon
of both sections is 16,914.4 mcf/ac-ft. Therefore, both sections of the Huai Hin Lat
Formation are considered to have high potential to generate gas for accumulation in the
Khorat Basin.

The Huai Hin Lat Formation is evaluated for potential of shale gas resource. The
study of reservoir rock-forming minerals and hydrocarbon storage potential are used for
evaluation the property of shale for reservoir rocks in this study. The average content of
brittle and clay minerals is 45.9 % and 42.6 % (Ban Nong Sai section) and 50.7% and 23.6
% (Dat Yai section) respectively. Therefore, both sections have the potential to host gas
under proper burial condition. The micropore types are good for both storage capacities
and permeability pathways of gases. The high porosity of shales estimated from
micropores ranges from 6.7-6.9 % (Ban Nong Sai section) and 8.6-14.7 % (Dat Yai section).
However, the low S2 indicates that hydrocarbon has already been expelled from these

organic matter.





