Introduction
The Fossil Anticline is located a few miles northeast of Greybull, Wyoming. The
structure demonstrates four-way closure and represents a classic trap for migrating hydrocarbons
in the Bighorn Basin. Three primary potential oil zones exist in this closure: the Phosphoria
Formation, the Tensleep Sandstone and the Madison Limestone. Each of these formations is a
reliable and prolific producer in nearby anticlinal structures with established oilfields.
The Fossil Anticline is a well-exposed, doubly-plunging anticline. No records could be
found to indicate that any drilling has been performed on this structure. This prospect is ready to
drill with a federal oil and gas lease covering the entire area of potential production, a bentonite
haul road providing excellent all-weather access, and state and federal drilling permits issued.

Geology
This anticline was named the “Fossil Anticline” because of a fossil locality discovered
while doing confirmation fieldwork. Three additional vertebrate fossils were discovered during
a paleontological survey. The structure is easy to map in both the field and on aerial imagery
due to the lack of vegetation and excellent exposures of the Thermopolis Shale. A white,
resistant key marker bed can be seen on the front-piece image. This marker bed can be traced all
the way around the inner structure except where it has been partially eroded off on the southwest
limb. Further out on the structure, the Muddy Sandstone member of the Thermopolis Shale
surrounds and outlines the closure and was selectively mapped on the flanks of the anticline.
The map unit colored dark green on the geologic map is the Muddy Sandstone. The Fossil
Anticline is a typical Laramide-age, northwest-southeast trending doubly-plunging anticline.
Also typical is the northeast asymmetry expressed at the surface by steeper dip components on
the southwest. Because of this asymmetry, the axial plane is inclined to the northeast. This
geometry is an important consideration when targeting deeper oil reservoirs and requires locating
test wells to the northeast of the surface anticlinal axis. An ideal location has been sited for the
wildcat test well.
The nearest well of record that has been drilled in the area is the Cole well, shown on the
geologic map, drilled in 1952. The well is located between the Fossil Anticline and Shell Creek
Dome apexes and had only minor shows in the Phosphoria. Most of the information that is
derived from the dry holes on the north end of the Shell Creek Dome can be used for planning
the Fossil Anticline test well.

Wildcat Test Well
The permitted drilling location has negligible soil or loose rock at the surface and little, if
any, conductor pipe is required. The Thermopolis Shale is exposed at the surface. The surface
casing should be anchored into the competent Cloverly Formation below the shale. This would
place all of the Thermopolis Shale behind pipe along with associated problems of heaving shales
and caving. The total depth of thee well will be about 2,800 feet in order to test all three highpotential zones including and the upper two hundred feet of the Madison Limestone.
A formation thickness matrix was prepared from wells drilled to the southeast on
the flanks of the Shell Creek Dome. A weighted average thickness for each interval was
determined. Based on these thicknesses, and the assumption that the wildcat well would top the
Cloverly Formation at approximately 200 feet drilling depth, the following depth projections are
calculated for the Fossil #1-25 USA test well:

Formation
Thermopolis Shale

Depth (ft)
Surface

Cloverly Fm.
Morrison Fm.
Sundance Fm.
Gypsum Springs Fm.
Chugwater Group
Dinwoody Fm.
Phosphoria Fm.
Tensleep Sandstone
Amsden Fm.
Madison Limestone
TD, estimate

200
420
649
1070
1250
1950
2000
2250
2435
2605
2800

Elevation (SL) Comments
+3,958
Place behind surface casing
to prevent caving and heaving
+3758
Minor oil & gas potential
+3538
Minor oil potential
+3309
Minor oil potential
+2888
+2708
Curtis Sand potential
+2008
+1958
Excellent oil potential
+ 1708
Excellent oil potential
+1523
+ 1353
Excellent oil potential
+ 1158
Evaluate upper 195 feet

Economics
As with any wildcat well, economic expectations are speculative. No wells have been
drilled on this structure. Consequently, all parameters beyond the 440 acres of area within
closure are based on wells drilled on the flanks of the nearby Shell Creek Dome or the Torchlight
Oil Field. The McKown well, drilled in 1964 only 1.5 miles to the southeast, cored a heavily
oil-saturated (average 59.6%) core from the Phosphoria. The core analysis lab estimated that the
API gravity of the oil was 18 degrees. If the oil is indeed 18-degree gravity, then it should be
anticipated that heat would need to be added to the production via a heater-treater in order to
separate out water and help in the winter shipping process.
Phosphoria Oil Potential
The area of closure of Fossil Anticline, as indicated by the last closing form-line contour,
is approximately 440 acres. This area was established by careful form-line analysis of the
surface geology using relative dip amounts, strike components and outcrop pattern to create the
included geologic and contour map. This contour map is qualitative as contrasted with a
quantitative subsurface contour map which would be based on well-log-derived numbers from an
adequate density of data points. However, the form-line analysis can be expected to mirror the
subsurface structure when migrated to the northeast. Of the total 440 acres above the last closing
contour (variable A in the formula below), all of it has to be considered prospective in the
Phosphoria since there are no limiting dry holes. The data from the McKown well indicates that
an oil-saturated core was recovered with an average oil saturation of 59.6% (variable So).
Porosity of 28% (Φ) over a thickness of 12 feet(variable h below) has been calculated from stateof-the-art logs from a well drilled by the Wyoming Water Development Commission in 2008.
This well is located less than 3 miles to the southeast. Using the structural and reservoir data
above, the estimate of potential barrels of oil in place calculates as follows:
. BO (in place) = VAhΦSo where V (volume constant) = 7,758 bbls/ac. Ft
BO (in place) = (7,758)(440 ac)(12 feet)(28%)(59.6%) = 6,835,778 BO
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Tensleep Oil Potential
To find representative reservoir parameters, the data available for the Tensleep Sandstone from
the Torchlight Oil Field (10 miles to the south) is used. Here the pay thickness is 35 feet, the
porosity averages 14% and no oil saturation percentage is available. Since at least 50% oil
saturation is normally required for production, and since the Tensleep has produced nearly four
million barrels of oil at the Torchlight Field, the 50% figure will be used.
BO (in place) = (7,758)(440 ac)(35 feet)(14%)(50%) = 8,363,124 BO
Madison Oil Potential
Relying on the Madison reservoir parameters found at Torchlight Oil Field indicates a
pay thickness of 70 feet, average porosity of 16% and no oil saturation percentage is provided.
Using the minimum 50% value for oil saturation:
BO (in place) = (7,758)(440 ac)(70 feet)(16%)(50%) = 19,115,712 BO

References
1.
2.
3.
4.

Anonymous, 1989, Torchlight, in Wyoming Geological Association Symposium on
Wyoming Oil and Gas Fields, Bighorn and Wind River Basins, P. 509-510.
Dougan, Paul M., 2001, Equity Oil Company Annual Report 2001, P. 7.
Yapuncich, Sanderson & Brown Laboratory’s report on a portion of McKown well’s
Phosphoria core.
Upper Phosphoria section of well log from Wyoming Water Development Commission’s
“BHRJPB Well #1”.

3

References

