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Outline of Presentation
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Conventional Wisdom
INon-Negotiable Parameters]
Necessary for Shale Gas and Oll

AHydrocarbon Source Rock
(Hydrocarbon Generation, Storage,
and Preservation)

ABrittle lithology to generate
fractures (permeability) or
nNnconventional O r ese



Hydrocarbon Generation:
Organic-Rich Black Shale

A Organic Matter Type:
Type Il (oil generative) Kerogen
[All gas shales have Type Il Kerogen]

A Organic Matter Quantity: minimum of 2%
TOC (Total Organic Carbon content
depends on thermal maturity since TOC
decreases with increasing thermal
maturity)

A Thermal Maturity: oil, condensate, or dry
gas windows
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Period
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Figure 2. Stratigraphic distribution &f 385 oil samples.

Arbuckle

Wavrek, D.A., 1992,
Characterization of oil
types in the Ardmore
and Marietta Basins,
southern Oklahoma
aulacogen: OGS
Circular 93, p. 185-
195.

Wavrek, 1992
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Oil Type

Figure 11. Frequency distribution of oil types reser-
voired in the Ardmore and Marietta basins.

Source Facies:

A Pennsylvanian (Atoka?)

B Mississippian (Goddard, Caney, Sycamore)
C Devonian-Mississippian (Woodford)
D
E
F

Upper Ordovician (Viola Group)
Middle Ordovician (Simpson Group)
& G Mixed Wavrek, 1992



Anadarko Basin Source Rock and Oill

Study (Wang and Philp, 1997)

LEGEND

& Source Rocks
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< Source Rocks
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o Source Rocks
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® Crude Qils
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Figure 3—Map of the
Anadarko basin within
the state of Oklahoma
showing the locations
of source rock and oil
samples collected for
this study.




Anadarko Basin Source Rock Samples

(Wang and Philp, 1997)
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Oklahoma Oil/Condensate/Gas
Production Caveat

U Gas production is reported by the
Oklahoma Corporation Commission by
WELL.

U Oil/condensate production Is reported
by the Oklahoma Tax Commission by
LEASE [production by well is only on
single-well leases]

(Production data supplied by

P1/Dwights LLC, © 2013,
IHS Energy Group)




Shale Oil Plays

The Bakken Shale (Late Devonian-Early Mississippian,;
North Dakota & Montana) is the analog for shale oll
plays. However, the reservoir of the Bakken is a
permeable, non-shale middle member.

Other formations considered shale oil plays (mostly
carbonates) are the Eagle Ford Shale (Late Cretaceous;
Texas) and Niobrara Shale (Late Cretaceous; Rocky
Mountains).

NThe preferred rookplaywsspe f or
hybridd that is, a formation with a good mix of non-

shale |1 thologies, particul ar
(Darbonne, 2011)



Eagle Ford Shale Porosity and Permeability

NThe greater connecti vit
In limestones is important to higher

hydrocarbon producibility in these rocks

relative to mudstones, which is why the

limestones are critical components of overall
hydrocarbon fluid transmissivity system in the
formation. Furthermore, the abundant

authigenic calcite in the limestones provided

the overall brittle mechanical nature of the
limestones compared to the more TOC-rich

and ductil e mudstones. O
Fishman and others, 2013



Oklahoma Geologic Provinces

MAJOR FAULTS

Surface faults
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Subsurface faults

Normal faults identified by hachures
on relatively downthrown block.

Thrust faults identified with solid
barbs on hanging wall block.
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Oklahoma Shale Gas/Oil Completions
(1939-2013)
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Sylvan Shale (Ordovician) [2008-2013]
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Pre-Woodford Geologic Map
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Sylvan Shale Isopach Map (in meters)
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B shae
- Dolomitic shale

THICKNESS AND DOMINANT LITHOLOGIES, BB sity and sandy shale; silt and sand are as much as 15% of unit
SYLVAN-CASON SHALE .
(UPPER ORDOVICIAN, CASON SHALE IN —60— Thickness contour; contour interval 30 m
ARKANSAS ALSO INCLUDES
LOWER SILURIAN)

By
Thomas W. Amsden

——— Boundary between dominant lithologies

— Major fault affecting distribution of unit

Modified from Amsden (1975, 1980), Merriam (1963), Scale 1::5,000,000

and Wise and Caplan (1979)

From Johnson and others, 1989




Outcrop of Sylvan Shale In
Arbuckle Mountains

Weathered Clay-Rich Sylvan Shale



