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Abstract 
The quality and assessment of a reservoir can be documented in details by the application of fluid natural energy. This research aims to calculate fractal dimension from the relationship among fluid natural energy, maximum fluid natural energy and wetting phase saturation and to approve it by the fractal dimension derived from the relationship among inverse pressure head * pressure head and wetting phase saturation. Two equations for calculating the fractal dimensions have been employed. The first one describes the functional relationship between wetting phase saturation, fluid natural energy, maximum fluid natural energy and fractal dimension. The second equation implies to the wetting phase saturation as a function of pressure head and the fractal dimension. Two procedures for obtaining the fractal dimension have been utilized. The first procedure was done by plotting the logarithm of the ratio between fluid natural energy and maximum fluid natural energy versus logarithm wetting phase saturation. The slope of the first procedure = 3- Df (fractal dimension). The second procedure for obtaining the fractal dimension was determined by plotting the logarithm (inverse of pressure head and pressure head ) versus the logarithm of wetting phase saturation. The slope of the second procedure = Df -3. On the basis of the obtained results of the fabricated stratigraphic column and the attained values of the fractal dimension, the sandstones of the Shajara reservoirs of the Shajara Formation were divided here into three units.
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Figure 1 Surface type section of the Shajara Reservoirs of the Permo-Carboniferous Shajara Formation at latitude 26° 52' 17.4" longitude 43° 36' 18
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Shajara Formation

Upper Shajara Member

Middle Shajara Member

Lower Shajara Member

Tawil

Limestone : Cream, dense, burrowed, thickness 6.56'

Sub-Khuff unconformity.

Mudstone : Yellow, thickness 17.7'

Sandstone : Light brown, cross-beded, coarse-grained,
poorly sorted, porous, friable, thickness 6.5"

‘Sandstone : Yellow, medium-grained, very coarse-grained,
poorly, moderately sorted, porous, friable, thickness 1.1

Mudstone : Yellow-green, thickness 11.8'

Mudstone : Yellow, thickness 1.3'

Mudstone : Brown, thickness 4.5'

Sandstone : Light brown, medium-graing
‘moderately sorted, porous, friable, thickness 3.6

Sandstone : Yellow, medium-grained, moderately wellsorted,
porous, friable, thickness 0.9'

andstone : Red, coarse-grained. medium-grained
modemely well sorted, porous, l‘mole, thickness 13.4'

‘Sandstone : White with yellow spots, fine-grained. , hard, thickness 2.6'
Sandstone : Limonite, thickness 13"

Sandstone : White , coarse-grained, very poorly sorted, thickness 4.5'
Sandstone : th(&pink poorly sorted, thickness 1.6

Sandstone : Yellow , medium-grained, well sorted,
porous, Bable hckness 39

‘Sandstone : Red , medium-grained, moderately well sorted,
porous, friable, thickness 11.8'

‘Sub-Unayzah unconformity.
Sandstone : White, fine-graing
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