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Abstract
The Upper Devonian-Lower Mississippian Woodford Shale occurs throughout Oklahoma and comprises part of a larger shale deposit that
covers much of the central, southern, and northeastern portions of the U.S.A. Regionally, the paleo-ocean into which the Woodford Shale was
deposited deepened toward the south and southeast, giving rise to progressively deeper water shale facies, with higher biogenic (radiolarian and
Tasmanites) content. This ocean developed during early Paleozoic continental rifting and tectonic extension, forming the Southern Oklahoma
Aulacogen (failed arm of a triple-junction).
The Woodford is considered a ‘siliceous shale’ owing to the abundance of radiolarians and silicified Tasmanites, however there are dolomitic
and cherty zones in different locales and stratigraphic positions. The Woodford has been traditionally subdivided into lower, middle, and upper
zones based upon lithology and organic content. However, it can be further subdivided into a number of zones based upon sequence
stratigraphy principles coupled with high-resolution chemostratigraphy and other analyses of core and outcrops. The occurrence of these zones
varies both within and among different environments/subenvironments mentioned below and are not everywhere equivalent.
The Woodford is underlain by different strata in different areas, specifically the Hunton Group (carbonates), the Sylvan Shale, the Viola
Limestone, and the Simpson Sandstone. The thickness of the Woodford Shale varies according to which of these rocks immediately underlies
it. Usually, the Woodford is thicker (>100ft.) when underlain by the Sylvan Shale and thinner (<100ft.) when underlain by the Hunton Group
or Viola limestones. This is because during subaerial development of a global unconformity beneath the Woodford, rivers carved incised
valleys across the exposed landscape; deeper valleys were carved through the less resistant Sylvan Shale and shallower or no valleys were
carved through the more resistant limestones. Karst on the unconformity surface also produces topographic irregularities. This paleotopography
had a major impact on depositional environments, and more specifically, variations in stratigraphy within sub-environments in valleys and
karst sinkholes. Open marine, restricted marine, hypersaline, and possibly even lacustrine environments dominated in different areas at that
time giving rise to stratigraphic variability (and thickness) across Oklahoma.
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Presenter’s notes:
- Organic rich black shale.
- Thickness of the WDF Shale ranges from 900 ft in the deep parts of the Anadarko Basin to 125 ft in the northern shelf
- In southern OK >700 ft, <200 ft.
- Comer (2008) indicated that the thickness of the Woodford Shale is >500 ft in the Anadarko Basin and <100 ft thick in the shelf areas and platforms.
- The map in the upper right corner generalizes the depositional conditions of Oklahoma during the time of Woodford deposition as containing black shale
facies, we now know that the Woodford Shale stratigraphy is more complex and variable.
- Three fold informal stratigraphic subdivision of the Woodford shale, based on section from Anadarko Basin of approximately 75 feet in thickness.
- Other areas vary in total thickness.

Presenter’s notes:
• The OU institute of reservoir characterization has developed a Woodford Shale research consortium. The research consortium includes studies ranging
from outcrop work to subsurface projects in an attempt to characterize the stratigraphy of the Woodford shale at the regional scale.
• Current, completed, and tba projects are highlighted above.
• Project areas 1, 3, 5, 7, 8, and 9 are of particular relevance to this talk.

Presenter’s notes:
• Importance of outcrop correlation, should be the most reasonable means of geological correlation, can actually see and track lateral variations in the
field.
• Difficulty of establishing a correlation standard, when using a single main line of evidence.
• At the local scale (~0.25 mi) correlations are quite difficult (vague at best) when based on gamma ray profiles alone.

Presenter’s notes: The careful comparison of the gamma ray logs from the previous section may result in 3 possible correlations, of which only one is valid.
How do we know?

Presenter’s notes: Outcrop gamma ray log (green) of the Woodford Shale in the McAlester Cemetery Quarry, Oklahoma U.S.A.. The entire Woodford is a 2 nd
order depositional sequence; and eight higher frequency sequence are shown by the red arrows. A SB/TSE corresponding to a global fluctuation in sea level
occurs within the 2nd order sequence. Lettered numbers alongside the gamma ray log are sample locations. General features of the lower, middle, and upper
Woodford are listed. Modified from Serna-Bernal (2013) who provided permission to publish this figure.
• McAlester cemetery quarry outcrop.
• Minimum of 300 feet of section.
• Identification of 16 different units as interpreted from gamma ray cyclicity and outcrop description, and one might say forced into the 3 fold subdivision.

Presenter’s notes:
• We have taken a look at some of the example Woodford Shale sections across Oklahoma, and noted their differences in stratigraphic thickness, and major
differences in stratigraphic subdivision. We now question some of the mechanisms by which depositional and stratigraphic complexity can occur.
• One such possible mechanism that may play a role in determining depositional complexity and stratigraphic variability is the paleo-topographic setting, or
the underlying topographic conditions that may have existed during the time of Woodford Shale deposition. Further still, the pre-existing
accommodation, into which the Woodford Shale may have been deposited.
• In order to elaborate on this claim, we will observe the distribution of the Woodford Shale in a case study located in the southern Cherokee platform area.
• Previous depositional models have identified linear erosional patterns atop the Woodford subcrop (Hunton group, Sylvan Shale, Viola Limestone, even
into the Simpson group). This idea is not necessarily new, as the same phenomena was observed by Amsden (1975) in the Anadarko Basin, in which he
attributed an inverse thickness relationship between the Hunton and Woodford to the backfilling of incised fluvial channels that were carved out prior to
the deposition of the Woodford Shale.

Presenter’s notes:
• We can clearly see the same type of inverse thickness relationship between the Woodford and the Hunton group in the southern Cherokee platform area,
at quite a large scale (approximately 2600 mi²).
• These observations in Woodford and Hunton thickness may lead one to conclude that the Woodford Shale has indeed backfilled a pre-existing erosional
topography.
• Answer to the differences in section thickness and subdivision in both cases of Amorocho and Althoff. Out of context at least with each other.
• Based on these maps alone, I would submit that to map the units outside the area of interest and assess the depositional setting as a whole is Not a
Purely Academic Exercise, as it may provide the geologist with the appropriate insight to make sound stratigraphic correlations and to assess
prospectivity of a selected area.

Presenter’s notes:
• Further investigation, via correlation of well log markers, results in different depositional patterns/trends, for well log facies within the Woodford.
• For the sake of simplicity we begin with a 2 fold subdivision.
• Correlating a readily identifiable well log marker, the lower gamma-ray facies.
• What we learn from this exercise is that it is possible to have a radical variation in the distribution of individual zones within the Woodford, or in a
sense radically changing depositional trends throughout the section.

Presenter’s notes:
• Refined correlation is required to observe the physical stratigraphic relationships present within the Woodford.
• In this case 10 stratigraphic units have been defined in the Woodford based on their respective well log signatures.
• Interval 9 corresponds to the Lower Gamma Ray Facies shown on the previous slide.

