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Assessment of Undiscovered Oil and Gas Resources of the 
Powder River Basin Province of Wyoming and Montana, 2002

Using a geology-based 
assessment methodology, 
the U.S. Geological Survey 
estimated a mean of 16.5 
trillion cubic feet of undis-
covered natural gas, a 
mean of 1.5 billion barrels 
of undiscovered oil, and a 
mean of 86.5 million bar-
rels of natural gas liquids 
in the Powder River Basin 
Province.

Introduction
The U.S. Geological Survey 

(USGS) recently completed an assess-
ment of the potential for undiscovered 
resources in continuous oil and gas 
accumulations of the Powder River 
Basin Province of northeastern Wyo-
ming and southeastern Montana (fi g. 
1). The assessment of continuous oil 
and gas resources is based on geologic 
elements such as hydrocarbon source 
rocks (source-rock maturation, hydro-
carbon generation and migration), 
reservoir rocks (sequence stratigraphy 
and petrophysical properties), and 
hydrocarbon traps (trap formation 
and timing) in four Total Petroleum 
Systems (TPS) identifi ed in the 
province by the USGS. Six continuous 
assessment units and one conventional 
assessment unit were defi ned within 
the TPSs. Estimates of the undiscov-
ered oil and gas resources in these 
seven assessment units, along with 
previous estimates of undiscovered oil 
and gas resources in 11 conventional 
plays within the province (Dolton and 
Fox, 1996), are presented in table 1.

Resource Summary
The USGS estimated a mean of 16.5 trillion cubic feet of undiscov-

ered gas, a mean of 1.5 billion barrels of oil, and a mean of 86.5 million 
barrels of total natural gas liquids. Most of the undiscovered gas resource 
(94 percent, or 15.5 trillion cubic feet) is continuous (table 1). Of the 15.5 
trillion cubic feet of continuous gas at the mean, about 14.3 trillion cubic 
feet is estimated to be coal-bed gas in three AUs of the Tertiary–Upper 
Cretaceous Coal-Bed Methane TPS. The Cretaceous Biogenic Gas TPS is 
estimated to contain a mean of 0.78 trillion cubic feet of gas (table 1).

The Mowry TPS is estimated to contain a mean of 198 million barrels 
of undiscovered continuous oil, and the Niobrara TPS is estimated to con-
tain a mean of about 227 million barrels of undiscovered continuous oil, 
together representing about 27 percent (424 million barrels) of the total 
mean undiscovered oil in the province. One-third of the mean undiscov-
ered oil (33 percent, or 522 million barrels) is estimated to be in conven-
tional accumulations of the Upper Minnelusa Sandstone Play (table 1).

Figure 1.   Powder River Basin Province of northeastern Wyoming and south-
eastern Montana.
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Basin-Margin Subthrust Play (1996)

Basin-Margin Anticline Play (1996)

Leo Sandstone Play (1996)

Upper Minnelusa 
Sandstone Play (1996)

Lakota Sandstone Play (1996)

Fall River Sandstone Play (1996)

Tertiary-Upper Cretaceous
Coal-Bed Methane TPS

Mowry TPS

Niobrara TPS

Cretaceous Biogenic Gas TPS

Muddy Sandstone Play (1996)

Deep Frontier 
Sandstone Play (1996)

Turner Sandstone Play (1996)

Sussex-Shannon 
Sandstone Play (1996)

Mesaverde-Lewis Play (1996)

Wasatch Formation AU

Upper Fort Union Formation AU

Lower Fort Union-Lance
Formation AU

Mowry Continuous Oil AU

Niobrara Continuous Oil AU

Shallow Continuous 
Biogenic Gas AU

Eastern Basin Margin Upper
Ft. Union Sandstone AU

Total Undiscovered
Oil and Gas Resources

For Further Information
Supporting geologic studies and reports on the assessment meth-

odology used in the Powder River Basin Province assessments of 
continuous resources are in progress. Assessment results from 1995 
and 2002 are available at the USGS Central Energy Team website:

http://energy.cr.usgs.gov/oilgas/noga/

Powder River Basin Province Assessment Team: 
Romeo M. Flores (Task Leader; fl ores@usgs.gov), Larry O. Anna, 

Gordon L. Dolton, James E. Fox, Christopher D. French, Ronald R. 
Charpentier, Troy A. Cook, Robert A. Crovelli, Timothy R. Klett, 
Richard M. Pollastro, and Christopher J. Schenk.
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Table 1.   Powder River Basin Province assessment results.

[MMBO, million barrels of oil; BCFG, billion cubic feet of gas; MMBNGL, million barrels of natural gas liquids. Results shown are fully risked estimates. For gas 
fi elds, all liquids are included under the NGL (natural gas liquids) category. F95 denotes a 95-percent chance of at least the amount tabulated. Other fractiles are 
defi ned similarly. Fractiles are additive under the assumption of perfect positive correlation. CBG, coal-bed gas. Play assessments are from Dolton and Fox (1996). 
Gray shading indicates not applicable]

FS-146-02.indd   2 11/14/02, 10:41:43 AM


