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Abstract

The presence of clay-content and their lateral distributions in eolian sandstone have a significant influence on rock porosity and permeability,
where diagenetic processes occurred and were controlled by stratigraphy and the intrinsic nature of the associated depositional settings. The
primary aim of this study is to identify spatial distribution of clay-content developed in eolian successions where pore-lining and grain-coating
clays have prevented quartz overgrowths, and therefore enhancing rock porosity and intergranular pore-spaces in subsurface targets. An
integrated geological study was conducted by utilizing sedimentological, petrographic, diagenetic and petrophysical analyses from Lower
Permian Sandstones in Saudi Arabia, to demonstrate the relationships between clay occurrence and lateral connectivity of rock permeability in
eolian lithofacies. Sedimentological and petrographic assessment were conducted by describing and interpreting more than 4000 feet of cores
and 40 thin sections that were then used to study the spatial extent of the interpreted depositional and diagenetic settings. Those
sedimentological and petrographic analysis were calibrated to wireline logs to extend our interpretation to where we have no cores or thin
section. Results of this study revealed two major rock types within eolian successions: 1) thin, low-angle stratified of eolian dune lithofacies
with grain-coating authigenic clays, and rare quartz-overgrowth in the lower parts of the succession, and 2) thick, high-angle stratified of eolian
dune lithofacies are dominated by quartz-overgrowths in the upper parts of the succession. The occurrence of clay minerals within the lower
parts of the eolian succession was developed due to the precipitation of clay minerals due to seasonal, muddy water floods from adjacent
environments where an interaction between eolian dune toesets and muddy floods was established. The upper parts of the eolian succession,
however, are characterized by preserved stacks of thicker eolian dune sets with limited clay absence, indicating possible deposition in dry
climate where eolian dune bedforms migration and accumulation occurred. This study shows the close relationship between the textural
features and various eolian lithofacies observed for different rock types and how permeable intervals can be predicted in the subsurface.
Identification of clay coating mechanisms in eolian deposits will allow enhancement in rock type classification and reservoir quality prediction.



