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ABSTRACT

The rapid growth of unconventional resource development projects by Saudi Aramco has required a thorough
investigation and assessment of multiple stratigraphic horizons throughout the entire Phanerozoic era across the
Kingdom. Early exploration and appraisal efforts have benchmarked local geological properties against North American
shale plays. This approach has enabled optimized drilling strategies and faster decision-making by replicating best
practices and using data-driven insights.

This study focuses on Silurian shale-related play concepts in the Kingdom's northwest. We analyze publicly available
data from wells and seismic surveys in neighboring Jordan, especially in the Wadi Sirhan area near the Saudi border,
to identify key hot shale depocenters linked to the late Ordovician glacial event. Our analysis shows significant variation
in organic matter thermal maturity, from immature in southern desert outcrops to late or post-mature in northern Jordan.
Increased thermal maturity correlates with decreased organic richness and pyrolysis values, indicating hydrocarbon
generation.

In immature regions, organic richness exceeds 10% total organic carbon (TOC), with kerogen quality yields up to 74
mgHC/gRock (S2), as seen in wells JF-1 and BG-14 in the Jafr and Southern Desert regions of Jordan. In contrast,
mature areas of Wadi Sirhan show a two-phase hydrocarbon generation process: an initial pre-Hercynian phase during
the Carboniferous and a later, less intense phase in the Mesozoic to early Tertiary. These findings suggest that light oil
and condensate fluids may remain localized within hot shales, extending the play's potential into northwest Saudi
Arabia. This study provides valuable calibration into the geological characteristics and hydrocarbon potential of the
Silurian shales in the region, informing future exploration and development strategies.



