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ABSTRACT

The study area is located within the Adiyaman Region of the Arabian Platform, along the northern margin of the Arabian
Plate in southeastern Turkey. This region represents the northwestern continuation of the prolific Arabian—Middle
Eastern Basin, characterized by Cretaceous source—reservoir—seal successions that remain underexplored at the prospect
scale. A high-resolution (25 m x 25 m) 3D basin and petroleum systems model was constructed by integrating 3D
seismic, well, and geochemical data to reconstruct burial history, source rock maturity, hydrocarbon generation,
migration, and accumulation. The modeling focuses on the Cenomanian—Turonian Karabogaz (source rock), Santonian
Karababa (reservoir and source), and Campanian Derdere (reservoir and source) formations, which together define the
key Cretaceous petroleum system of the northern Arabian Platform. Simulation results indicate that hydrocarbon
generation and expulsion initiated during the Late Paleocene—Early Eocene, sourced from the main oil to late oil window
(0.7-1.3% Ro) Cretaceous source rock units. Migration pathways are governed by both stratigraphic carrier beds and
fault-assisted vertical charge, with NW-SE and WNW-ESE-trending faults exerting a major control on structural
configuration and vertical hydrocarbon flow. Accumulations are predicted primarily within structural highs that
developed during the Late Cretaceous and were reactivated during the Middle Miocene compressional phase. The high-
resolution model captures fine-scale migration and accumulation patterns, revealing spatial maturity gradients
increasing northward and suggesting that each laterally fault-segmented block can be independently charged from
adjacent mature areas. Moreover, previously unrecognized charge-shadow zones on downthrown fault blocks may
represent new prospective targets. This study demonstrates how high-resolution basin modeling enhances prospect-
scale risk assessment and contributes to a refined understanding of the Cretaceous petroleum system along the northern
Arabian Plate margin.





