Devonian Shale Plays of the Black Warrior Basin and Appalachian Thrust Belt in Alabama*
Jack C. Pashin*

Search and Discovery Article #80095 (2010)
Posted August 16, 2010

* Adapted from oral presentation at AAPG Annual Convention and Exhibition, New Orleans, Louisiana, April 11-14, 2010

'Geological Survey of Alabama, Tuscaloosa, AL (jpashin@gsa.state.al.us) .

Abstract

The Black Warrior basin and Appalachian thrust belt of Alabama are frontier areas for shale gas production, and diverse opportunities for
development exist in Devonian strata. The Chattanooga Shale is being developed along the southeast margin of the Black Warrior basin.
Unnamed pre-Chattanooga shale, by comparison, is prospective in the interior of the Appalachian thrust belt. Integrated geological analysis
indicates that the characteristics of each area differ markedly, and these characteristics should be taken into account during exploration and
development.

The Chattanooga Shale is an organic-rich, cratonic shelf facies in the Black Warrior basin. Development in the northeastern part of the
basin is focused along the hinges of fault-related folds with geometry ranging from detachment folds to breakthrough fault-propagation
folds. The crestal regions of these folds are major zones of meteoric recharge, and significant quantities of water are produced from the
Chattanooga in this region. Reservoirs are about 2500 feet deep and are characterized by low temperature, low pressure, and maturity near
the base of the thermogenic gas window. Isotherms indicate that a large part of the adsorbed gas fraction can be recovered as reservoir
pressure is reduced by dewatering.

Farther south, where the Chattanooga is deeper than 5000 feet, the shale is being explored in a depocenter along the southeastern margin of
the Black Warrior basin. Extensional faults are abundant in the depocenter, and the best opportunities for development are in coherent
structural panels between the faults. Pre-Chattanooga black shale in the interior of the Appalachian thrust belt is preserved within large-
scale ramp-flat structures. Here, thick black shale units that are interbedded with limestone and siltstone were deposited on a slope near the
edge of the Laurussian craton. All wells penetrating this shale section have encountered major gas shows. Thermal maturity is near the top
of the thermogenic gas window, and geochemical data indicate that the preserved organic matter is highly gas-prone. Gas capacity in the
shale correlates strongly with TOC content. Devonian shale reservoirs in the Black Warrior depocenter and the interior of the thrust belt are
warm, deep reservoirs that are sheltered from meteoric recharge. Elevated pressure gradients in the shale are attributed to hydrocarbon
overpressure that formed during thermogenesis and may contribute to gas mobility.
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WORK CON TINUES

eStratigraphy, sedimentation and structure
eBasin hydrodynamics and geothermics

*Petrology and gas storage
*Resources and reserves

Geological Foundation for
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Diverse Shale Formations

o Technology Transfer e~ s

Under subcontract agreement 07122-17

Project Duration: 7/31/2008-7/30/2011

Overview

To assist in the development of emerging gas shale plays in Alabama, the Geological
Survey of Alabama is conducting a three-year study on the geology and development
potential of gas shale in the Black Warrior basin and Appalachian thrust belt of Alabama.
These areas contain a diversity of emerging gas shale plays in Cambrian through
Mississippian strata (fig. 1). Development of these reservoirs faces technical challenges,
including uncertainty about best practices for exploration, drilling, and well completion.
This uncertainty stems largely from inadequate characterization of the geologic
framework of the targeted shale formations and is compounded by major differences of
composition, thickness, geometry, and fracture architecture from proven gas shale
reservoirs in other regions.
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