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ABSTRACT 

Greater Lekhwair South is classified as a white space due to lack of well coverage and limited data. The hydrocarbon 

pluming within different formations including Shammar, Natih and Shuaiba using previous models indicated restricted 

charge. Recently new WAZ seismic acquisition was completed, providing a significant improve in horizon 

interpretation, hence, enabling more accurate drainage mapping for both target and potential reservoirs. 

The primary objective is to evaluate and model the hydrocarbon plumbing systems of the Shammar, Natih, and Shuaiba 

formations within the Greater Lekhwair South WAZ area. This involves analyzing oil and gas family distributions, 

integrating the new WAZ 3D seismic data, and understanding hydrocarbon migration and charge accessibility across 

multiple petroleum systems. The outcome aims to understand the controls on charge mechanisms and their implications 

for hydrocarbon prospectivity in the region. 

The integration of newly geochemical data within the AOI with the legacy knowledge allowed comprehensive 

petroleum system evaluations for each interval, encompassing both oil and gas families. Three key source systems were 

assessed: Natih, Tuwaiq Mountain, and Nafun. Following the geochemical analysis, a semi-regional hydrocarbon 

plumbing model was developed by integrating geochemical data with structural and stratigraphic maps within the AOI. 

The presence, quality, and maturity of the Tuwaiq Mountain, Nafun, and Natih source rocks were assessed through 

geological time in the context of the structural framework. This enabled comparative modeling of hydrocarbon 

generation, expulsion, and migration across multiple petroleum systems to identify the most active and effective 

systems, both geographically and stratigraphically. Model outputs were then validated against field data to assess their 

reliability in explaining observed hydrocarbon distributions. 




