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ABSTRACT 

The South Oman salt basin is a highly productive oil region, continuing to yield substantial hydrocarbon resources from 

both post-salt and pre-salt reservoirs. This study aims to assess the prospectivity of post-salt reservoirs in South Oman, 

with a particular focus on hydrocarbon migration, and to conduct a comparative analysis of the key factors controlling 

hydrocarbon accumulations, specifically in terms of volume and fluid properties. Ultimately, understanding the key 

factors influencing hydrocarbon charge and distribution is essential for assessing future prospectivity, particularly in 

relation to charge efficiency, which is closely linked to the combination of geological processes and elements of the 

petroleum system. 

To investigate various geological mechanisms, multiple basin modeling scenarios were developed and executed based 

on proposed geological models. Each scenario highlights a specific geological process or phenomenon that either 

facilitates or impedes the migration of hydrocarbons from the neo-Proterozoic Ediacaran, Nafun Group source rocks 

into the reservoirs. The geological processes tested through 3D basin modeling scenarios comprising: 1) the role of 

faults as vertical conduits for hydrocarbon migration; 2) the effect of salt windows, where salt is thin or absent, enabling 

migration through the stratigraphy; 3) the impact of thickness and lateral facies changes within the Lower Permian, 

Rahab formation and its sealing capacity; 4) charge timing, including the influence of a lack of late-stage charge and 

its effect on filling structures with more recent migration; and 5) hydrocarbon generation and charge efficiency, 

representing the volumes of hydrocarbon charge. 

The results of these scenarios were then compared with field data to identify which modeling scenarios produce 

hydrocarbon distributions best resembling those observed in current fields, with respect to fill, volume, and fluid 

properties. 

The main implications of the Model are: 

Conducted regional evaluations to identify high-potential areas and new exploration opportunities. 

Tested innovative concepts integrating geological and modeling insights to enhance prospect assessment accuracy. 

Evaluated opportunities for aperture opening, facilitating new exploration plays and expanding permitted acreages. 

Used the Charge Explosivity Index to identify high-potential zones based on charge control factors. 



De-risked and assessed charge potential, charge access, hydrocarbon column fill, charge flux, volumetrics, and fluid 

properties for targeted leads and prospects. 

Ranked exploration opportunities and contributed to well endorsement processes, prioritizing leads and prospects for 

drilling sequences through a charge questionnaire approach. 


