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Abstract

Black organic-rich gas producing shales are abundant in outcrop and subsurface in the North American Midcontinent. The middle
Paleozoic Woodford and Chattanooga black shales (Frasnian-Tournisian) consist of fissile black shales in shelfal settings, abundant
chert and black shale interbeds in distal shelf and slope settings, and novaculite with black shale interbeds in basinal settings. Faunal
elements consist of pelagic forms including radiolarians, conodonts, ammonoids, and fish debris and are largely devoid of any benthic
organisms.

Midcontinent Upper Mississippian black shales (Visean-Serpukhovian) include the Barnett Shale of Texas, Caney Shale of central and
southern Oklahoma, and Fayetteville Shale of Arkansas and northeast Oklahoma. These shales differ from those of the Woodford and
Chattanooga in lacking significant chert beds or novaculite but are similar in containing black fissile organic-rich shale and localized
phosphate. Ammonoid-bearing diagenetic carbonate concretions (bullion) typify these black shales. Faunal elements include both
pelagic and benthic components. The pelagic components include radiolarians, conodonts, ammonoids, and fish, whereas the benthic
faunas of low diversity include acrotretids and Leiorhynchoidea brachiopods, bivalves (Caneyella), and gastropods
(archaeogastropods). These suggest that times of anoxia and dysoxia alternated, possibly related to water-masses changes related to
the onset of Gondwana glaciation.

Upper Carboniferous (Moscovian-Gzhelian) and Lower Permian (Asselian) black fissile organic-rich phosphatic shales are numerous
(>30) in the Midcontinent and are typified by being thin (1-2 meters) and associated with maximum marine flooding during
cyclothemic sedimentation. These black shales are overlain and underlain by gray dysoxic shales.
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Black, Fissile Phosphatic Shales contain rare
-arbonate concretions [bullions]

= _Black Shales are sandwiched between gray non-
—  fissile dysoxic shales with benthonic invertebrates

— = Black Shales form from upwelling from the Anadarko
Basin during maximum transgression

— Shelfal anoxia is established but short-lived

— The black shales thicken from Kansas to Oklahoma
and correspond to progressively thicker marine
condensed sections at the base of high-stand deltaic
sediments
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zhelian-Early Asselian black, shales are
ssile and contain greater percentages of

1ese black shales are only moderately fissile,contain
Tare small phosphate concretions due to reduction in
~ rate of basin subsidence and a reduction in upwelling

= _; Gray dysoxic shales also sandwich the black shales

— Thickness of black shales increases northward, a
trend opposite to those of Virgilian and earlier
deposits. Source of clastics is likely aeolian-derived
contrasted to high-stand deltaic source of earlier
black shales.
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rem med essentially anoxic in all settings.

— eglonal tectonism was minimal, siliciclastic
— ‘sources distal

e Mississippian Barnett, Caney and Fayetteville
are cyclic but fail to develop strong patterns
evident in the Pennsylvanian and Permian.
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