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Abstract

We are attempting to interpret the original style of rifting of the Precambrian Southern Oklahoma Aulacogen and its influence
on Pennsylvanian tectonics and structural styles. In contrast to the historical interpretation of a single symmetric or asymmetric
graben, we propose that the SOA consisted of two asymmetric half-grabens linked by a transfer zone. Detailed studies of the
Sho-Vel-Tum and Eola-Robberson Fields were conducted to better understand the structural and tectonic evolution of the basin.
Evidence from the Sho-Vel-Tum area suggests flexural-slip folding, into-the-hinge thrust faulting during transpression, and a
decrease in accommodation space to the northwest along anticlinal hinges. Evidence from the Eola-Robberson area suggests
transpressional deformation with significant vertical uplift. Key differences between the field studies suggest that the orientation
of maximum compression varies, with Sho-Vel-Tum showing a stronger compressional component than Eola-Robberson. In a
related study, gravity and magnetic data along with basement well penetrations were used to construct a basement structure map.
These results suggest that the deformation styles are heavily influenced by the orientation of pre-existing faults where east-west
faults are dominated by strike-slip movement, and northwest-southeast faults are dominated by transpression. This study
supports the hypothesis that the initial rift geometry was composed of two asymmetric half-grabens.
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Preliminary Research Goals

Multiple Regional Cross-Sections
* Retrodeformable

« Unravel the aulacogen
Analyze Small Scale Structures

» Carter-Knox

» \elma-Cruce-Doyle trend
Determine

 Stress directions

 Strain paths

« Timing of orogenic pulses
 Structural styles

« Amount of regional shortening
Data

« 2D/3D seismic

« Well data

« High resolution grav/mag data
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Previous Work: Field Studies

University of Tulsa

1. Eola-Robberson: Kilic 2013

Sho-Vel-Tum (Velma, Sholem, Tatums, SW Arbuckle Anticline): Simpson 2011
West Velma: Akintomide 2014

N. Sho-Vel-Tum: Kocyigit 2014

Ardmore Basin basement faults: Tripplehorn 2014
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Previous Work: Basement Faults

Pennsylvanian deformation styles due to orientation of pre-existing faults:
« E-W faults dominated by strike-slip movement
* NW-SE faults dominated by transpression

. Wichita
Subsurface
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Uninterpreted Seismic Section
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Seismic Data Courtesy of MIDC@®N Data Services, LLC and Seismic Exchange, Inc.; Interpretation is that of Molly Simpson
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Interpreted Seismic Section w/ Wells
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Interpreted Cross-Section
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Model for Deep Detachment

COCORP Study: Consortium for Continental Reflection Profiling “Deep Seismic Data”
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Time Structure Map

0.678
0.775
0.872
0.970
1.067
1.164
1.261
1.359
1.456
1.553
1.650
1.747
1.845
1.042 ) . - -
Py Proprietary Data Removed for Distribution
2234
2.331
2428
2525
2623
2720
2817
2514
3.011
3.109

Hoxbar Time
Structure
C.l. 0.05ms

Fault Data Source: OGS.OU.EDU Seismic data owned or controlled by Seismic Exchange, Inc.; interpretation is that of Kurt Schrantz
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3D Cross-Section w/ “Light Interpretation™
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Retrodeformation

Simple Line Length Restoration Fault Slip
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Conclusions & Future Work

» Part of an ongoing research project to unravel the aulacogen

» Regional cross sections
 Strain paths

 Stress directions

« Timing of deformations
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