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INTRODUCTION

The Wind River Basin in central Wyoming (Figures 1 and 2) is one of several large
sedimentary and structural basins in the Rocky Mountain region that contain significant
resources of gas in low-permeability or tight reservoirs. Low-permeability gas reservoirs have
an in situ permeability to gas of 0.1 millidarcy (md) or less. Rocks with permeabilites of 0.1 to
1.0 md are categorized as near tight. These reservoirs cover vast areas of the structurally deeper
parts of Rocky Mountain basins. They have also been referred to as “continuous-type”
(unconventional) hydrocarbon accumulations” (Schmoker, 1995) or simple basin-centered
accumulations. These accumulations differ from conventional hydrocarbon accumulations in
that they (1) cut across stratigraphic units, (2) commonly are structurally down dip from more
permeable water-filled reservoirs, (3) have no obvious structural or stratigraphic trapping
mechanism, and (4) commonly are either abnormally overpressured or underpressured (Spencer,
1985). The abnormal pressures of these reservoirs indicate that water, in hydrodynamic
equilibrium with outcrop, is not the pressuring agent.

The Wind River Basin produces mainly oil around the basin margins and mainly gas
from the deeper areas of the basin (Figure 3). Most of this deeper gas is from reservoirs of
Upper Cretaceous and Tertiary age with permeabilities that vary from conventional to tight. The
basin -centered accumulation in the Wind River Basin appears to extend through an enormously
thick stratigraphic interval near the basin trough. At Madden Anticline in the north-central part
of basin (Figure 3) and just south of the basin trough, stratigraphic units as young as the lower
unnamed member of the Paleocene Fort Union Formation (Figure 4) possess some of the
characteristics of a basin-centered gas accumulation including nearly continuous gas shows,
slight overpressuring, and a general inability to predict production characteristics from
geophysical logs (Dunleavy and Gilbertson, 1986, p. 111-112). The basin centered
accumulation extends down at least to the base of the highly overpressured Upper Cretaceous
Frontier Formation for a total stratigraphic thickness of as much as 15,000 ft.

Masters (1979) was one of the first to study these unusual accumulations, which occur
downdip from more permeable, water-wet rocks, and proposed that gas generated in the deep,
thermally mature areas of sedimentary basins is inhibited from migrating upwards and out of the
basin by a capillary seal. Masters pointed out that low-permeability rocks (1 md), with 40%
water saturation, are only three-tenths as permeable to gas as they are water, and at 65 % water
saturation, the rock is almost completely impervious to the flow of gas. The concepts for the
development of basin-centered gas accumulations in the Rocky Mountains have been further
refined by a number of workers (Meissner, 1980; 1981; 1984; McPeek, 1981; Law and others,
1979; 1980, Law and Dickenson, 1985; Macgowan and others, 1993; Spencer and Law, 1981;
Spencer, 1985; Spencer, 1987: Yin and Surdam, 1983). In general, these models suggest that
overpressuring in these basin-centered accumulations is a result of volumetric increases during
hydrocarbon generation by coals, carbonaceous shales and marine shales that are interbedded
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Figure 1 Index map showing location of Wind River Basin and surrounding uplifts.
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