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Abstract 

 

Interpretation of a set of 3D seismic volumes totaling 120 mi
2
 (311 km

2
) substantiates strike-slip faulting in the Hugoton Embayment in 

southwest Kansas. The seismic data was used to assess the potential for CO2-EOR in Chester and Morrow sandstone reservoirs in four fields 

including Pleasant Prairie, Eubank, Cutter, and Shuck. The fields lie on or adjacent to horst blocks that are each bounded by a large reverse 

fault that may also be part of a flower structure, a radiating pattern of faulting that is diagnostic of strike-slip motion. The horsts are also 

accompanied by karst features aligned on lineaments crossing the horsts. Seismic indicates the lineaments are due to fractures and disturbed 

amplitude correlations that span the Mississippian strata into the Lower Ordovician Arbuckle Group. The bounding faults bend around the 

horst blocks and are considered to be restraining bends along the strike slip fault. Normal faults and fracture zones occur on the side opposite to 

the bounding fault indicating extension, a feature common to a restraining bend. In the area immediately south of Shuck Field seismic time and 

isochron maps indicate a minimum of 2 miles (3.2 km), perhaps up to a maximum of 4 mi (6.4 km) of lateral offset of a bounding fault. The 

timing of the primary tectonic movement is Morrow-Atokan, but seismic data reveals thinning extended movement across the bounding faults, 

indicating that the structures were active for considerable amount of time. 
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Presenter’s notes: Anadarko Basin – Proterozoic extension to Phanerozoic compression.  

Hugoton Embayment (HE) – 10,000 km2 northern extension of Anadarko Basin. 

Major structures in the HE – prominent evidence of compressional reactivation along basement lineaments. 

Episodic structural movement – post tectonic movement affecting sedimentation/stratigraphy throughout Phanerozoic. 

Pattern of deformation – strongly influenced by basement weaknesses (the template) and evolving stress field. 
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Presenter’s notes: Gondwana Laurentia collision resulting in evolving stress trajectory. 

Stress interacted with basement structural grain – NW and NE 

deformation in Kansas part and parcel of Ancestral Rockies. 



7 



8 



9 



10 



11 



12 



Presenter’s notes: Western Reverse fault – compressional. 

East side – extensively fractured below location of IVF – tensional. 
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Presenter’s notes: 

• Erosion on top of the Mississippian not account for thinning. Rather St. Louis oolite pay zone thickens across top (Ernie Morrison’s work). Concentration 

of ooid shoal over the crest of the structure suggest concurrent uplift and paleotopography.  

• Thicken west of fault . 
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Presenter’s notes: 

• Relay ramp connecting Pleasant Prairie along west-east segment in northwest Pleasant Prairie  -- compressional regime with diagnostic “flower structure” 

and reverse throw. 

• NW-SE trending karst coincides with regional lineament.  
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Presenter’s notes: Near surface velocities coupled with real stratigraphic complexity render the overall time structure indications to be of somewhat limited use. 

However, Depth Converted Structure is reasonably well adjusted due to significant well control availability. The structural nose in the south central portion of 

the Meramec Depth contains a reverse fault on the east flank. 
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