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Abstract
The Pennsylvanian-age Granite Wash play covers roughly 4800 square miles in the Texas and Oklahoma panhandle region of the Anadarko
Basin and was deposited adjacent to the Wichita uplift. We evaluated 49 cores from across the play fairway to better understand the
depositional system and stacking patterns. Core work was coupled with an extensive well log database that allowed for correlation across the
area leading to the construction of isopach/facies maps and cross-sections. Detailed core analysis led to the identification of 31 facies, grouped
into seven facies associations (alluvial fans, fluvial channels, estuarine, proximal/distal delta front, prodelta, and offshore). Depositional cycles
average 100-300’ thick and generally coarsen upward with smaller, fining upward units occurring within the larger cycle. Each cycle is bound
by a marine shale. Porosity and permeability cross plots show three types of reservoirs defined by potential deliverability that span four orders
of magnitude of permeability, and a narrow spread on porosity. Regional mapping of the marine shales allowed for the building of isopach
maps that define the thickening of the units nearest the Mountain Front, and a pronounced thickening from Texas into Oklahoma that appears
to be subsidence related to a deep basement feature. Finer-scale mapping reveals compensational stacking of individual reservoir units that
correspond to production trends across the region. Depositional cycles in the Granite Wash were likely formed from a combination of eustatic
and tectonic mechanisms. Sediments shedding from the Wichita uplift interacted with glacially-controlled eustatic cycles. The lower part of a
cycle (early HST) consists of a prograding fluvial-deltaic reservoir system. Late HST is represented by a normal regression prior to a sequence
boundary. The overlying TST marine shale provides the seal to the reservoir sands and is critical to trapping hydrocarbons. There is a sweetspot where the reservoir quality of the sandstones is overlain by the marine shale that is required to form the trapping configuration for
accumulations outside structural closures. Our work demonstrates the importance of integrating logs and core data to build a detailed
subsurface view to predict reservoir performance. This study highlights the complex nature of sedimentary systems deposited near active
tectonic uplift during high-frequency eustatic change, which may provide insight into other similar systems globally.
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Abstract
The Pennsylvanian-age Granite Wash play covers roughly 4800 square miles in the Texas and Oklahoma panhandle
region of the Anadarko Basin and was deposited adjacent to the Wichita uplift. We evaluated 49 cores from across
the play fairway to better understand the depositional system and stacking patterns. Core work was coupled with an
extensive well log database that allowed for correlation across the area leading to the construction of isopach/facies
maps and cross-sections. Detailed core analysis led to the identification of 31 facies, grouped into seven facies
associations (alluvial fans, fluvial channels, estuarine, proximal/distal delta front, prodelta, and offshore). Depositional
cycles average 100-300’ thick and generally coarsen upward with smaller, fining upward units occurring within the
larger cycle. Each cycle is bound by a marine shale. Porosity and permeability cross plots show three types of
reservoirs defined by potential deliverability that span four orders of magnitude of permeability, and a narrow spread
on porosity. Regional mapping of the marine shales allowed for the building of isopach maps that define the
thickening of the units nearest the Mountain Front, and a pronounced thickening from Texas into Oklahoma that
appears to be subsidence related to a deep basement feature. Finer-scale mapping reveals compensational stacking
of individual reservoir units that correspond to production trends across the region. Depositional cycles in the Granite
Wash were likely formed from a combination of eustatic and tectonic mechanisms. Sediments shedding from the
Wichita uplift interacted with glacially-controlled eustatic cycles. The lower part of a cycle (early HST) consists of a
prograding fluvial-deltaic reservoir system. Late HST is represented by a normal regression prior to a sequence
boundary. The overlying TST marine shale provides the seal to the reservoir sands and is critical to trapping
hydrocarbons. There is a sweet-spot where the reservoir quality of the sandstones is overlain by the marine shale that
is required to form the trapping configuration for accumulations outside structural closures. Our work demonstrates
the importance of integrating logs and core data to build a detailed subsurface view to predict reservoir performance.
This study highlights the complex nature of sedimentary systems deposited near active tectonic uplift during highfrequency eustatic change, which may provide insight into other similar systems globally.

BELOW: Granite wash type log and a strike cartoon showing well-based
view of sand/shale relationships in the play fairway.
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ABOVE: Play cartoon for the Granite Wash reservoirs.

Methodology

•

Age: Upper Carboniferous (Pennsylvanian) ~306-314 Ma.

•

•

Location: SW flank of the Anadarko basin along ancestral Wichita-Amarillo Uplift.

•

Evaluated 49 cores from across the play fairway.

Described lithofacies associations and interpreted depositional
environment; creating a depositional model.

Depositional Environment: Alluvial fans and turbidites deposited in an epicontinental
seaway (<300' of water depth).
•

Core work was coupled with an extensive well-log database to create
detailed isopach maps, understand stacking patterns/cyclicity to better
describe the play.

•

Reservoirs: Fluvial-turbidite channels and associated fans: average thickness of gross
reservoir packages (between marine transgressive shales) is ~100-300', with effective
reservoir thickness of 25-250'.

•

• Trap & Seal: Channels with good porosity-permeability that pinchout into tighter sands
and mudstones.
LEFT: Paleogeographic map of the Early Pennsylvanian time
period of Granite Wash deposition; RIGHT: Basement structure
map showing the Amarillo-Wichita uplift and the Anadarko
foreland basin to the north.

LEFT: Map showing location of cores used in
this study across Texas and Oklahoma RIGHT:
Photograph showing the core layout at the
Oklahoma Geological Survey (Norman, OK).

Blakey, 2011
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Introduction: What is the Granite Wash Play?

Early
Pennsylvanian
(315 Ma)

Granite Wash Isopach Maps

ABOVE: Stratigraphic Chart for the Anadarko Basin. Time scale
based on Gradstein et al. 2012. Nomenclature after Oklahoma
Geologic Survey.
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Other Features in
the Core

Granite Wash Block Diagram

Reservoir Quality

Granite Wash Cycles

Porosity and permeability data
shows that Granite Wash facies have
distinct trends

•

Depositional cycles in the Granite
Wash were created from a
combination of eustatic and tectonic
mechanisms

•

Reservoir quality improves towards uplift

Best permeability is in the coarsegrained turbidite facies (H1)

•

Granite Wash cycles generally
coarsen upward. Smaller finingupward packages occur within the
larger overall cycle

•

Each Granite Wash cycle is bound
by transgressive shales that can be
correlated across the region

Seal quality improves towards basin

Good Deliverability Reservoir:
produces at commercial rates in
vertical and horizontal wells

•

Reservoir deliverability (RD) and
thickness increases towards the
mountain front

•

Marginal Deliverability Reservoir:
contributes to rate and reserves over
time; minimal impact on performance
(more so in horizontal vs. vertical
wells)

•

Seal quality (SC) improves towards
the basin with thicker shale packages

•

Ideal zone of seal and reservoir quality

Low Deliverability Reservoir:
contributes to reserves over time but
has low impact on performance or
commerciality of wells; forms lateral
seal

•

Medial (Mid-Fan) position has the
best combination of reservoir and seal
facies

•

Medial

Marginal

Low

Zones with fine sand are always
tighter and medium sand (and
coarser)

•

•

Proximal

Good Deliverability Reservoir

Distal

Detailed Reservoir Mapping
•

Different zones in the Granite Wash have better production in different locations

Conclusions
The Granite Wash play has proven to be highly productive
for more than 10 years; the reservoir interval consists of a
complicated assortment of alluvial fan to offshore mudstone
facies that control reservoir presence and deliverability across
the play fairway

•
• Detailed mapping shows the compensational nature of the channel systems helping to determine best (and
thickest) reservoir potential in each Granite Wash zone
Granite Wash Production by Zone

Compensational Stacking of Channels

The integration of logs, core data, structural reconstructions,
as well as an understanding of late Paleozoic glacioeustatic
sea-level change is critical to unlocking the reservoir
distribution within the play fairway

•

Lessons learned from the Granite Wash play fairway may
provide insight to other reservoirs deposited near an active
tectonic uplift during high-frequency eustatic change

•

ABOVE: Cycle stacking pattern at various
points along depositional dip; RIGHT:
Example of a single GW cycle in the medial
position with core photos showing lithofacies;
BELOW: Discussion of sea-level change
during icehouse vs. greenhouse worlds,
leading to the repetitive transgressive shales
in the GW.

References Cited

Bann, K.L., Fielding, C.R., MacEachern, J.A. (2006) Introduction to Applied Ichnology, Ichnofacies
Analysis Inc., Presented at the University of Nebraska-Lincoln.

Detailed Granite Wash Isopach Maps

Isopach Maps with Production

Bhattacharya, J.P., and MacEachern, J.A. (2009) Hyperpycnal Rivers and Prodeltaic Shelves in the
Cretaceous Seaway of North America; Journal of Sedimentary Research, V. 79, p. 184-209.
Blakey, R (2011) Regional Paleogeography (Early Pennsylvanian, 315 Ma); available at:
http://jan.ucc.nau.edu/rcb7/RCB.html
Boyd, D.T. (2008) Stratigraphic Guide to Oklahoma Oil and Gas Reservoirs, Oklahoma Geological
Survey SP2008-1, http://www.ogs.ou.edu/fossilfuels/pdf/StratChartfr.pdf
Gradstein, F.M., Ogg, J.G., Schmitz, M., and Ogg, G. eds. (2012) A Geologic Time Scale 2012, Elsevier
Publishing , 1176p.
Rygel, M.C., Fielding, C.R., Frank, T.D., and Birgenheier, L.P. (2008), The Magnitude of Late Paleozoic
Glacioeustatic Fluctuations: A Synthesis, Journal of Sedimentary Research, V. 78, p. 500-511.

Acknowledgments
We thank BP for letting us publish this work, the Oklahoma Geological
Survey for core work, and additional BP Team members working the project:
Andrew Pomroy, Malia Spaid-Reitz, Bob Marksteiner, Noel McInnis, Tony
McClain, Kris Meisling, Dan Patterson, and Dann Halverson

