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Abstract 

 
The Devonian Woodford Shale is a prolific unconventional resource shale for both oil and gas. Like many such shales, the Woodford sits atop 
an unconformity on the surface of underlying carbonate rocks (mainly the Hunton Limestone in this case). There is variable topographic relief 
on the unconformity surface due to incised valley, cave collapse and/or karst formation during periods of subaerial exposure resulting from 
eustatic sea level fluctuations. Anomalously high thicknesses of the shale, with relatively high TOC, can form within these topographic 
depressions, giving rise to potential ‘sweet spots’ as drilling targets. It is likely that the topographic relief that formed during subaerial exposure 
created areas of restricted marine circulation (or possibly hypersaline lakes) during early fall in sea level, and thus, localized anoxic 
depositional environments conducive to preservation of organic matter (TOC). Seismic analysis, calibrated with well logs and cuttings, of two 
areas on the Cherokee Platform of Oklahoma were completed in order to test the discontinuous and isolated distribution, both vertically and 
horizontally, of the TOC. In one area, the TOC ranged up to 10% and in the other area, up to 13%. Seismic inversion and attribute analysis 
demonstrated the patchy distribution of the TOC both vertically and laterally in both areas. This patchy, discontinuous distribution spotlights 
areas where TOC was preserved (in the mini-basins), and point to potential sweet spot locations. The delineation of organic-rich sweet spots 
was accomplished by integrating geological, geochemical and geophysical data in probabilistic neural networks obtaining seismic impedance-
derived TOC that was mapped across different locations in the Cherokee Platform. 
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Presenter’s notes: There is a common feature on many of the US shale plays, and that is they all sit atop of an unconformity (which is a carbonate in most cases) thus making this study 
applicable not only to the Woodford Shale but to different plays. 
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Presenter’s notes: Study comprises four areas in Central Oklahoma. 
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After OGS mapping 2012 
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Presenter’s notes: Now that we have continuous TOC logs in every well, the idea is to see this distribution in 3D, so we use seismic data. 
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After Verma 2015 
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Presenter’s notes: Generalized sequence stratigraphic model of unconventional resource shales.  SB = Sequence Boundary; TSE = Transgressive Surface of Erosion; TST = 
Transgressive Systems Tract; CS = Condensed Section; mfs = maximum flooding surface; HST = Highstand Systems Tract.  Two conceptual gamma ray logs are shown on the upper 
figure and on the lower left, to demonstrate the log responses of the different components.  The lower middle diagram is a relative sea level curve illustrating the positions or times 
within a sea level cycle when each component is formed. The lower right diagram (after VanWagoner et al., 1990), shows 2nd and 3rd order cycles and a composite relative sea level 
curve of these two orders of cyclicity. 
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