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Table 4: Upton County Aquifers  
Description of the known aquifers in Upton County and surrounding formations. Texas Water Development 
Board, Report 78, 1968 
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1.5.6 Major Geologic Features and Description on Tectonic History 
The Permian Basin is composed of several sub-basins, each with its own unique characteristics (Fig.  
10). The Delaware Basin is located in the western part of the Permian Basin and is known for its thick 
organic-rich source rocks and stacked reservoirs, making it a significant oil and gas producing region. 
The Midland Basin is located in the eastern part of the Permian Basin and is characterized by relatively 
few faults and fractures.  
 
The Central Basin Platform is a relatively flat area that separates the Delaware and Midland Basins 
and contains several oil and gas fields, including the famous Yates Feld. The Northwest Shelf is the 
northernmost portion of the Permian Basin and is primarily a gas-producing area, while the Eastern 
Shelf is located in the southeastern part of the basin and contains a mix of oil and gas fields. Overall, 
the Permian Basin is a complex and diverse petroleum province with a long history of hydrocarbon 
production and several crustal blocks with different tectonic histories. 
 
Hills (1970) used subsurface data to suggest the possibility of extensive lateral displacement along 
pre-Permian faults in the Permian Basin. Hills’ primary objective was to determine the direction of 
tectonic forces responsible for regional deformation. Hills interpreted two tectonic systems. The first 
consists of folds and faults possessing orientations of N35W (folds) and N55-80E (right lateral faults), 
and N50-65 W (left lateral faults). The age of this deformation is thought to be early Late Mississippian 
to late Middle Pennsylvanian. There also are a series of NNW-trending faults that appear to be right 
lateral systems with larger displacement that formed synchronous with the other faults. It is this system 
of conjugate faults that has been interpreted to control the jagged geometry of the Central Basin 
Platform, especially along its eastern margin (Fig. 17) (T. Hoak et al. 1998).  
 
A second, later deformation phase as interpreted by Hills (1970), is marked by the relaxation of stress 
and normal fault motion reactivation of older fault systems. The timing of this deformation is interpreted 
to be middle-to-late Permian in age and fault displacements relatively minor.  
Finally, during the Tertiary, the western margin of the Permian Basin was uplifted, and Basin-and-
Range tectonism commenced in this area. This deformation has apparently been restricted to the 
western Delaware Basin and the basin margin (T. Hoak et al. 1998). 

 
Figure 17: Interpreted crustal blocks  
Interpreted crustal blocks from Gardiner (1990). After (T. Hoak et al. 1998).  

 
















































































































































