TRIASSIC AND JURASSIC STRATIGRAPHIC PLAY
This hypothetical play encompasses stratigraphic plays within the Chugwater Group, Nugget Sandstone, Sundance, and Morrison
Formations (Figures WR-11.1, 11.2, 11.3, and 11.4). The Nugget Sandstone provides the best opportunity for commercial production from wedge-edge pinchouts and truncations in the eastern and northern portion of the Wind River Basin.
Potential reservoirs would include mostly sandstone with good porosity and permeability. Sealing horizons remain problematic
as well as the presence of effective hydrocarbon charge.
Numerous shows and non-commercial accumulations have been found in these zones. They may act as migration pathways into
other horizons. This play is classified as high risk and would require detailed stratigraphic/charge modeling to effectively explore for
hydrocarbons from these intervals.

FIGURE WR-11.1
Map showing Lower
Jurassic Nugget and
Triassic Crow
Mountain
produc�on and
ﬁelds.

FIGURE WR-11.2
Map showing Upper
Jurassic Morrison /
Sundance
produc�on and
ﬁelds.

FIGURE WR-11.3. Type log showing the Nugget Forma�on.
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FIGURE WR-11.4. Type log showing the Crow Mountain Forma�on.

Triassic and Jurassic Stra�graphic Play
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PHOSPHORIA STRATIGRAPHIC
PLAY
High sulfur oil may be stratigraphically trapped in the Ervay
Member of the Phosphoria Formation along a north-south transition
zone where in Phosphoria carbonates to the west are replaced by red
shale and evaporites to the east (Figure WR-12.1). The play area is
located in the eastern Wind River Basin. The eastern limit of the
play is defined by the eastern limit of the Ervay Member. The
western limit is controlled by a reduction in porosity, and the north
and south limits by Phosphoria outcrops.
Potential reservoir intervals occur in the Ervay Member of the
Phosphoria Formation. They are typically dolomitized grainstones
and packstones, along with algal framework laminations containing
abundant fenestrate porosity. These reservoir intervals formed in
high-energy tidal and shoreline environments. Reservoir matrix
porosities average about 10 percent, but are fracture enhanced due to
in-situ generation of hydrocarbons. Reservoir thicknesses range
between 25 - 75 feet (Figure WR-12.2).
The interbedded nature of the carbonate facies with known
source facies in the Phosphoria may create efficient migration
pathways into reservoir horizons. Exploration in this interval was
initiated in 1953 with the discovery of the Cottonwood Creek Field
in the Bighorn Basin. This large field has known reserves of 59

MMBO and 42 BCFG. Subsequent discoveries in the
Bighorn Basin have been small and infrequent (Figure
WR-12.3). Exploration success in the Wind River Basin has
been of limited extent, and only one or two very small
accumulations have been found to date.
Stratigraphic traps should occur near the edge of the
carbonate facies in the Ervay Member; in porous, detrital
reservoirs deposited within the high energy regimes of tidal
channels on coastal tidal flat environments. Updip seals are
provided by fine-grained carbonates of intertidal/supratidal
origin. The facies change from carbonates to the west, to
red mudstone/evaporites could be thought of as a
regional/lateral sealing configuration. Depth to producing
horizons could range from 2,000 - 20,000 ft.
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FIGURE WR-12.1. Map showing thickness of Retort Phospha�c Shale
Member of Phosphoria Forma�on (Lower Permian), and distribu�on of
carbonate porosity greater than 10 percent in the Ervay Member
(modiﬁed a�er Peterson, 1988).
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FIGURE WR-12.3. Phosphoria ﬁelds and produc�on in and around the
Wind River reserva�on.
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FIGURE WR-12.2.
Phosphoria production
type log.
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This play consists of entrapment of oil in discontinuous
sandstone lenses of the Pennsylvanian Darwin and Amsden
Formations. Although no known stratigraphic traps exist
within the Wind River Basin for these formations,
production occurs elsewhere in structural settings in over
pronounced structures where stacked pay does exist.
Potential reservoir intervals in poor-moderately porous
sandstones are believed to be present over most of the
reservation area. Total interval thickness ranges between
100 - 300 feet (Figure WR-12.4). Variable quality of
porosity and permeability are expected and may be
modified by burial diagenetic processes, resulting in the
stratigraphic trapping of hydrocarbons.
Stratigraphic trapping is problematic, however.
Hydrocarbon charging of this interval is problematic and
would require complex, structurally modified, migration
pathways. In addition, poor seal quality is expected
immediately above the horizon in many cases.
Considerable variation of sandstone distribution and
porosity exists within the interval; detailed facies mapping
of the Amsden as well as detailed structural modeling
would be required to effectively explore for hydrocarbons.
Tensleep Sandstones pose the least risk for this play
(Figure WR-12.5).
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FIGURE WR-12.4. Map showing thickness of Amsden Forma�on
and Big Snowy Group equivalents (modiﬁed a�er Peterson, 1988).

FIGURE WR-12.5. Map showing Tensleep produc�on and ﬁelds.

Phosphoria Stra�graphic, and Tensleep-Darwin-Amsden Sandstone Play
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MADISON LIMESTONE
STRATIGRAPHIC PLAY

BIGHORN WEDGE-EDGE
PINCHOUT PLAY

This play is defined by hydrocarbons enclosed within or most
likely at the top of the Mississippian Madison Limestone. The trapping
mechanism involves a combination of porosity variation and topography creation related to karst development and good structural position.
Karstic, vuggy porosity carbonate intervals in the upper part of the
Madison Limestone are expected throughout the play area and at many
different depths. Four fields have production from Madison carbonate
reservoirs, the Circle Ridge (1,200 feet), Beaver Creek (11,500 feet),
Lost Soldier (5,200 feet) and Madison Deep (23,500 feet) (Figures
WR-13.1 and 13.2). In some cases, these intervals are fracture
enhanced. The presence of sealing horizons above the Madison is
critical to trapping mechanism. In addition, to charge these potential
reservoirs requires fault juxtaposition of Phosphoria source against
Madison. This requires advantageous timing of hydrocarbon generation, structural development, and migration.
Production exists utilizing this play concept within the Wind River
Basin. Shallow production has shown economic quantities of oil and
gas (1.1 MMBO, 3.2 BCFG from 7 wells) using the Circle Ridge field
as a model. The Lost Soldier, Beaver Creek and Madden fields produce
within large defined structures. When found, Madison reservoirs have
proven to be highly prolific (Figure 13.3). Detailed mapping of the
Madison karst surface along with seismic data is required to evaluate
the exploration potential within the reservation area.

This is a hypothetical play concept characterized by
wedge-edge pinchouts of the Ordovician Bighorn dolomite
against the base of the Madison Limestone (Figure
WR-13.4). This is a very high risk play with no known
hydrocarbon occurrences or source rocks to occurring near
or within the potential trapping horizon.
Reservoirs in the Bighorn Dolomite may exhibit
moderately high porosities within an intergranular fabric.
Dolomitized intervals within this formation are very
common and anticipated to occur throughout most of the
reservation area. Although regional truncation is demonstrated, the presence of traps at this unconformity horizon
is undocumented.
FIGURE WR-13.3. Madison produc�on and ﬁelds.

FLATHEAD-LANDER AND EQUIVALENT SANDSTONE STRATIGRAPHIC PLAY
This is a hypothetical play concept, which involves hydrocarbons
trapped by stratigraphic facies changes and/or erosional truncation
horizons within the Cambrian Flathead and Ordovician Lander
Sandstones (Figure WR-13.5). No known hydrocarbon occurrences
or source intervals are known within these formations.
Potential reservoir intervals could occur in sandstones, which are
probably present throughout much of the reservation area. Quality of
potential reservoirs may be poor due to diagenesis and compaction.
The absence of known source intervals near these reservoir horizons
implies that the chance of exploration success is minimal.
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FIGURE WR-13.1. Map showing distribu�on of net porosity greater
than 10 percent in Madison carbonate rocks, approximate limit of
Bakken Forma�on and equiv., and reserva�on area (modiﬁed a�er
Peterson, 1988).
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FIGURE
WR-13.2. Type
log Madison.
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FIGURE WR-13.5. Stra�graphic column for the Wind River
Basin depic�ng general distribu�on of major source intervals
and reservoir horizons.
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BASIN MARGIN SUBTHRUST
PLAY
Laramide basin-margin thrusting has trapped oil and gas in
upturned, overturned, folded, and faulted Phanerozoic strata below
the overthrust wedge. The limits of this demonstrated play are
defined by the leading edge of basin-margin thrust faults and an
assumed overhand displacement of 6 mi. The Cave Gulch field
exemplifies this type of play as does the Tepee Flats field. The
Tepee Flats field is currently producing gas from the Frontier
Formation at a depth of about 12,200 ft. with a known cumulative
of 19.0 BCFG (see Figures WR-14.2 & 14.3). Since this play has
only been marginally explored, significant new reserves could be
anticipated from this play type. The Cave Gulch discovery attests
to the economic viability of this concept with known cumulative
production of 263 BCFG (Figure WR-14.1) from Lance and
Meeteese sandstones at 6000 to 8000 feet. Initial production is as
high as 7 MMCFG per day. Natural fractures play a key role in
productivity (Nelson et al., 2012). Upper Cretaceous reservoirs

A
FIGURE WR-14.1. Play outline for the Wind River Basin Margin Subthrust Play. Approximate loca�on and type of
penetra�ons in play outline located on ﬁgure. County and reserva�on outline depicted as well (modiﬁed a�er U.S.G.S. 1995
Na�onal Assessment).
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Petroleum is trapped where structures with closure
occur beneath the basin-margin thrust and are sealed by
associated rocks or by impermeable rocks of the hanging
wall thrust sheet. In the thrusting process the underlying
beds are folded and often upturned or overturned with fault
slivers typically present (Figure WR-14.3). Oil and gas
may also be trapped in these upturned, overturned, faulted,
and folded strata. Depth of production is highly variable,
ranging from more than 20,000 ft. on the structurally
steepest side of the asymmetrical basin to less than 10,000
ft. in other basin-margin areas.
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FIGURE WR-14.2. Loca�on of adjacent subthrust play example along the
eastern margin of the Wind River Basin (modiﬁed a�er Gries, 1983).
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contain nearly all the gas reserves. In the reservation area, little
exploration has occurred over the potential subthrust areas.
Reservoir type and quality are highly variable since any of the
buried Mesozoic and Paleozoic potential reservoir horizons could be
involved. Principal reservoirs include the Pennsylvanian Tensleep,
Permian Phosphoria carbonates, and Upper Cretaceous Frontier,
Mesaverde, and Lance Formations. Source horizons could be from
the Phosphoria, Mowry, or Tertiary Fort Union Formations. It is
likely that the shallower horizons would receive significant
contributions from the Upper Cretaceous/Tertiary source intervals
due to the simpler migration pathways.
Because Laramide thrust faults have thrust thick wedges of
Precambrian rocks over younger Paleozoic and Mesozoic intervals,
the depth of burial of the source intervals is usually great enough for
source rocks to have generated hydrocarbons locally or for
hydrocarbons to have migrated from mature areas in deeper parts of
the basin during/after Laramide deformation (Figure WR-14.3).
Some pre-Laramide migration may have taken place, moving
hydrocarbons into reservoirs before tectonic development of the
basin-margin folds and faults. In this case, stratigraphic traps could
have formed prior to basin-margin thrusting and folding.
Subsequent structural development could have re-mobilized
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FIGURE WR-14.3. Subthrust structure on Casper Arch could be similar to Madden Field northwest of Moncrief 16-1
Tepee Flats discovery well. This structure is a symmetric fold related to compression of Owl Creek Range. Similar
subthrust structure may be present in the reserva�on area (modiﬁed a�er Gries, 1983).

Basin Margin Subthrust
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