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Discovery of Upper Cretaceous “Parkman Sandstone” Production, Den-
ver Basin, Colorado

During August 1983, Golden Buckeye Petroleum completed the Din-
ner 15-1 well, 4 mi (6.4 km) northeast of Greeley, Colorado, pumping 107
BOPD and 30 BWPD through untreated perforations in the “Parkman
sandstone” at a depth of approximately 3,650 ft (1,112 m). This comple-
tion established the first reported “Parkman” production in Colorado.
The Dinner 15-1 has produced over 13,000 bbl of oil and 9,500 bbl of
water in 16 months, and has ultimate oil reserves estimated to be 60,000
bbl. Since August 1983, six more “Parkman” wells have been completed
by St. Michael Exploration, Coors Energy, and Golden Buckeye.

The productive facies is a permeable, highly glauconitic, shaly, fine to
medium-grained quartz sandstone. “Parkman” is the drillers’ informal
name for the Larimer and Rocky Ridge Sandstone Members of the Pierre
Shale. The Larimer and Rocky Ridge Members correlate to younger
rocks than the Parkman Sandstone of the Powder River basin. Environ-
ments of deposition are being studied at an outcrop area approximately
25 mi (40 km) northwest of the Larimer and Rocky Ridge productive
area.

Hydrocarbon trapping in the fields discovered to date is due to a com-
bination of structural and stratigraphic factors. The permeable
“Parkman” facies must be present and the permeable sand must be sealed
by structural closure, fault closure and/or updip pinch-out. High-angle
listric normal faults, which create local horst and graben systems,
account for the “Parkman” structural traps. Relief on these faults is on
the order of 20-60 ft (6-18 m). Productive areas probably average 80-160
ac per field.

Well-cost payout can be achieved within 1 year and undiscounted
returns in excess of five to one are forecast for many completions.
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Stratigraphy, Depositional History, and Trapping Mechanisms of Lone
Tree Creek and Lodgepole Creek Qil Fields, Lower Cretaceous Fall River
Formation, Powder River Basin, Wyoming

Stratigraphically trapped accumulations of oil in the Lone Tree Creek
and Lodgepole Creek fields occur within and just updip from a fluvial
meander belt within the Fall River Formation. The meander belt can be
mapped north-to-south over a distance of at least 100 mi (161 km) in the
eastern part of the Powder River basin. The northern part of the meander
belt contains the oil fields of the Coyote Creek-Miller Creek trend; the
southern part contains only the relatively small Lone Tree Creek and
Lodgepole Creek fields. These small fields are of considerable interest, as
they display a style of stratigraphic trapping of hydrocarbons not
observed in the prolific Coyote Creek-Miller Creek trend. The strati-
graphic traps of the Coyote Creek-Miller Creek trend occur at updip-
facing convexities along the eastern edge of the meander belt, with
abandonment clay plugs serving as lateral permeability barriers to hydro-
carbon migration. Oil has been produced in part of the Lone Tree Creek
field from a similar trap. The remaining part of Lone Tree Creek field
and Lodgepole Creek field produce from stratigraphic traps formed by
lateral pinch-outs of delta-front sandstone bodies. These traps are situ-
ated updip from and apparently in continuity with the meander-belt
deposits,indicating that they may have been charged with hydrocarbons
that found their way through the clay-plug barriers along the margin of
the meander belt. Similar, undiscovered traps may exist updip from Fall
River meander belts elsewhere in the basin.
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Stratigraphy and Depositional History of Lakota and Cloverly Forma-
tions, Powder River Basin, Wyoming

The partially equivalent Lakota and Cloverly Formations comprise the
basal Cretaceous strata in outcrop exposures along the eastern and west-
ern margins, respectively, of the Powder River basin. They unconform-

Association Round Table

ably blanket a subaerial erosional surface that developed during Early
Cretaceous time. Paleocurrent analysis of outcrops surrounding the
Powder River basin, together with petrographic data, demonstrates that
the formations had different source areas: sediments of the Cloverly were
derived from the Sevier orogenic belt, whereas those of the Lakota were
derived primarily from areas east and southeast of the present-day Pow-
der River basin. The formations also display different facies: conglomer-
atic sandstones of the Cloverly appear to have been deposited by braided
streams, whereas the well-sorted, fine to medium-grained sandstones of
the Lakota were deposited by meandering fluvial systems. Although con-
firming biostratigraphic data are lacking, stratigraphic relationships
strongly suggest that initiation of Lakota deposition preceded that of the
Cloverly. The upper parts of both formations include red, green, and
beige mudstones and appear to be correlative. They record a period of
slow sedimentation immediately prior to transgression of the sea. They
also record a change in paleoslope over much of the Powder River basin,
the original northeastward-sloping surface having been tilted northwest-
ward in response to subsidence within the foreland basin. Cloverly depo-
sition was terminated by rapid transgression of the Thermopolis sea.
Basal beds of the Thermopolis interfinger southeastward with deltaic
deposits at the top of the Lakota. Lakota deposition was terminated
somewhat later, the youngest Lakota strata being overlain by the Fuson
tongue of the Thermopolis.
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Stratigraphy and Depositional Environment of Upper Mississippian Big
Snowy Group, Bridger Range, Montana

Isopachs and lithofacies of the Big Snowy Group in the Bridger Range
of southwestern Montana reflect subtle shifting of tectonic elements
along an ancient structural lineament. The group comprises a transgres-
sive series informally divided into the Kibbey Formation (with two mem-
bers) and the Lombard facies, which is equivalent to Otter and Heath
Formations of the Big Snowy Group farther east in central Montana.

The lower Kibbey member was deposited in a sabkha environment and
is composed of algal laminated dolostone with desiccation features and
evaporite solution breccias deposited at the leading edge of the transgress-
ing sea. Siliciclastic intertidal channels that developed on the sabkha were
restricted to a low-lying area that developed in the central part of the
range. The upper Kibbey includes a regressive shoreface deposit com-
posed of sandstone at the northern and southern ends of the range in con-
trast to mudstone and siltstone that dominate in the center of the range
where deeper water and lower energy conditions prevailed. Ultimately,
the Kibbey sabkha and shoreface transgressed out of the area leaving a
partially restricted shelf lagoon. Shale and lime mudstone of the Lom-
bard facies were deposited in quiet water at the center of the range. To the
north and south, bioclastic wackestone, packstone, and grainstone were
deposited under shoaling, higher energy conditions within the lagoon.

All three units of the Big Snowy are thickest where deeper water litho-
facies occur, indicating that subsidence was greatest in the central part of
the Bridger Range and that this subsidence was an important factor on the
control of lithofacies distribution. Similar tectonic influence on sedimen-
tation in this area is evident in other Paleozoic formations. The deposi-
tional changes in the central part of the range are coincident with the
southern margin of the Precambrian Belt embayment along the Ross
Pass fault zone, and seem to indicate a zone of deep crustal weakness
along the transition from the fold and thrust belt to the Wyoming fore-
land deformation province.
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Libby Thrust Belt and Adjacent Structures—New Factors to Consider in
Thrust Tectonics of Northwestern Montana

About 40 mi (65 km) west of the Rocky Mountain trench and at least 9
mi (15 km) above the sole detachment of the Rocky Mountain thrust belt
is a zone of Cretaceous-Tertiary thrust faults up to 25 mi (40 km) wide in
middle Proterozoic and Cambrian rocks. This zone (the Libby thrust
belt) extends northward from the Lewis and Clark line to the northwest
corner of Montana. Within the Libby thrust belt is a series of complex
ramps, horsts, splays, and folds that accommodate a tectonic shortening



