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The occurrence of coal, carbonaceous material, lignite 
and shaly deposit from Cenozoic sedimentary succession 
are widely distributed in the Bengkoka Peninsula. These 
organic-rich rocks, once buried at sufficient depth, could 
potentially charge hydrocarbon, implicitly across the 
Northern Sabah basin. In this study, outcrop samples 
from Middle Miocene – Pliocene, Bongaya Formation 
were collected and subsequently analysed to investigate 
the hydrocarbon potential and prospectivity in this area. 
Overall, the analysed samples show poor to excellent 
organic richness based on TOC content ranging from 
0.41 wt. % to 70.30 wt. %. The Hydrogen Index (HI) 
and remaining hydrocarbon potential (S2) of coals and 
carbargillites from Bongaya Formation have values in the 
range of 73 to 303 mgHC/gTOC and 4.34 to 213.2 mgHC/
gRock respectively, indicating a potential to generate 
gas and oil as expulsion products. The carbonaceous 
sandstones and shales possess mainly type III and IV 

kerogen as indicated by generally lower HI values in the 
range of 23 to 179 mgHC/gTOC, thus indicate gas prone 
source rock. This is supported petrographically based 
on common occurrence of woody plants materials and 
oxidized inertinite kerogen observed under reflected light 
microscope. Mudstone samples possess poor to fair organic 
richness based on TOC content ranging from 0.41 wt. % 
to 0.88 wt. %. with HI values from 37 to 69 mgHC/gTOC, 
and dominated by type III/IV kerogen. The pyrolysis  
Tmax and vitrinite reflectance values ranging from 371 
to 439°C and 0.23 to 0.40 %Ro suggest that Bongaya 
Formation  sediments are still within the immature to 
early mature oil-generation window. Bulk kinetic analysis 
of this immature sample predicted petroleum formation 
temperature of onset (TR 10%) temperature ranges from 
88 to 125°C. The peak generation are ranging from 104 – 
146°C, reaching approximately 40% transformation ratio.

Figure 1: Base map of study area showing the outcrop localities 
across Bongaya Formation.

Figure 2: Plot of S2 vs TOC, Bongaya Formation.
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