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prohibited significant cooling. The wide range in $'*C compositions
reflects mixtures of organically derived carbon and dissolved marine car-
bonate. In reservoir rocks that are extensively fractured, gas generated in
situ from carbonaceous and coaly shales and tongues of lacustrine rock
may have migrated locally along open faults and fractures.

PLATT, JEREMY, EPRI, Palo Alto, CA
Electric Utilities’ Stake in Applied Coal Geoscience

Representing 85% of domestic coal consumption, electric utilities are
burning more coal under stricter environmental regulations than ever
before. Their stake in the application of coal geoscience and related disci-
plines is urgent and ranges from national issues to local fuel management
practices. At a national level, the availability and price of Appalachian
low-sulfur coal are critical unresolved questions. Uncertainties in
resources in-place are compounded by uncertainties in recoverability,
marketability, and transportation. In the face of acid deposition legisla-
tion, utility fuel and compliance strategies are influenced by these consid-
erations and a host of other utility-specific factors, none of which are well
understood. Day-to-day fuel management practices call for increased
attention to coal quality, reliability, variability, and performance in
efforts to reduce electricity-generation costs, but the necessary informa-
tion is rarely available. The role of applied coal geoscience, properly inte-
grated with other disciplines, is enormous and will yield benefits to both
coal producers and utilities.

PLYBON, STEVEN C., and DAVID W. OLDHAM, MGF 0il Corp.,
Denver, CO

Seismic-Stratigraphic Analysis of Lanyard-Lost Creek Field Area, Den-
ver Basin, Colorado: Application to Exploration and Field Delineation

The Lanyard and Lost Creek fields are located on the eastern flank of
the Denver basin in Weld County, Colorado. Production is from the “D”
sandstone interval of the Dakota Group (lower Upper Cretaceous). Com-
bined cumulative production from both fields is in excess of 3.5 million
bbl of oil and 6.7 bef gas. Both fields are currently under secondary
recovery operations.

The “D” sandstone in this area is believed to have been deposited
within a channel system as part of a westward-prograding coastal plain.
In places, the productive channel is no more than 1,000 ft (305 m) wide.
The “D” sandstone ranges in thickness from less than 10 ft (3 m) outside
of the channel to as much as 40 ft (12 m) within the channel,

An analysis of a detailed seismic grid across these fields reveals a con-
sistent relationship between a seismic-stratigraphic anomaly and the
occurrence of thick “D” sandstone. This analysis is supported by a series
of seismic models based on known geologic conditions.

Depending upon localized geologic conditions, the seismic signature of
a thick “D” sandstone varies across the Denver basin, However, an inte-
grated geologic-geophysical approach can be used for the delineation of
field limits as well as support for explanatory prospects or prospect leads.

POOLE, FORREST G., and GEORGE E. CLAYPOOL*, U.S. Geol.
Survey, Denver, CO

Petroleum Source Rock Potential and Crude Oil Correlation in Great
Basin

Petroleum source beds in the Great Basin region include marine Paleo-
zoic rocks and nonmarine upper Mesozoic and lower Cenozoic rocks.
Potential source beds have been identified in continental-rise deposits of
the Ordovician Vinini and Devonian Woodruff formations in the eastern
part of the Roberts Mountains allochthon (Antler orogene), in central
and north-central Nevada; in flysch-trough and prodelta-basin deposits
of the Mississippian Chainman Shale and equivalent rocks of the Antler
foreland basin, in Nevada and western Utah; and in lake-basin deposits
of the Cretaceous Neward Canyon Formation and the Paleogene Sheep
Pass and Elko formations and equivalent rocks, in central and eastern
Nevada. Oil fields in the Great Basin are located within Neogene-
Quaternary basins that formed during Neogene basin-range block fault-
ing. Most of the oil shows and crude oils analyzed can be correlated with
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Mississippian or Paleogene source rocks. The Mississippian Chainman
Shale is confirmed as the major petroleum source rock, having generated
the oil in the Trap Spring, Bacon Flat, and Grant Canyon fields in Rail-
road Valley and the Blackburn field in Pine Valley. The Paleogene Sheep
Pass Formation is the source of the oil in the Eagle Springs field and prob-
ably the Current field in Railroad Valley. Oil occurrences in the northern
Great Basin are believed to be derived from two or more other Tertiary
lacustrine sequences.

PORTER, LORNA A., Porter Geol. Corp., Golden, CO, and FRED S.
REID, ES.R. Associates, Englewood, CO

Exploration Applications of a Transgressive Tidal Flats Model to Missis-
sippian Midale Carbonates, Eastern Williston Basin

Midale (Mississippian) production was first established in 1953 in Sas-
katchewan, Canada. The unit was initially defined in the subsurface as
the carbonate interval between the top of the Frobisher Anhydrite and the
base of the Midale Anhydrite. That nomenclature is used in this report.
During 1953, Midale production was found in the United States portion
of the Williston basin in Bottineau County, North Dakota. Later explora-
tion extended Midale production westward into Burke County, North
Dakota. Cumulative production from the Midale is approximately 660
million bbl, of which 640 million bbl are from Canadian fields.

Initially, hydrocarbon entrapment in the Midale was believed to be con-
trolled by the Mississippian subcrop, with the Burke County production
controlled by low-relief structural closure. Petrographic examination of
cores and cuttings from the Midale in both Saskatchewan, Canada, and
Burke and Bottineau Counties, North Dakota, indicates that production
is controlled by facies changes within the unit. Stratigraphic traps are
formed by the lateral and vertical changes from grain-supported facies
deposited in tidal channel, subtidal bar, or beach settings; seals are
formed by mud-rich sediments. Use of a transgressive carbonate tidal
flats model best explains current production patterns and indicates sub-
stantial potential for additional production in eastern North Dakota and
South Dakota.

POWERS, RICHARD B., and T. M. FINN, U.S. Geol. Survey, Denver,
Cco

Absaroka Thrust Exploration Plays in Wyoming-Utah-Idaho Thrust Belt

The magnitude of undiscovered onshore oil and gas resources on Fed-
eral lands in the United States is an important resource appraisal question
that remains unanswered. A new U.S. Geological Survey project to assess
the resource potential of these lands relies on play analysis as its method
of assessment.

The first result of this project is the delineation of two plays in the
Wyoming-Utah-Idaho thrust belt province: the Absaroka Paleozoic
(western line of folding) and Mesozoic (eastern line of folding) plays. The
two plays are aligned northeast-southwest along two subparallel anticli-
nal trends formed during emplacement of the Absaroka thrust. Nine
fields discovered in the Absaroka Paleozoic play produce sour gas and
condensate from Paleozoic carbonate reservoirs in thrust folds in the
hanging wall of the Absaroka thrust. Hydrocarbons in this play are
believed to be derived from Cretaceous source rocks in the footwall of the
thrust. In contrast, 14 fields discovered in the Absaroka Mesozoic play
produce mainly oil and sweet gas from Mesozoic clastic reservoirs in
thrust folds in the hanging wall of the same thrust. Hydrocarbons in the
Mesozoic play are also believed to have been generated from the same
Cretaceous source rocks in the Absaroka footwall. The boundary sepa-
rating the two plays is drawn on the basis of distinct differences of types
of hydrocarbons produced, and lithology and age of the producing reser-
voir.

Preliminary geologic estimates were made of potentially recoverable
hydrocarbons from fields in both plays and were based on available field
and well data. The estimates were fitted to graphs that show field sizes in
millions of barrels of oil equivalent (BOE) by month and year of discov-
ery. The resulting field-size distributions indicate that the largest fields
were discovered early in the 10-year exploration period (1975-84) of both
plays: Whitney-Carter Creek in the Paleozoic play (1,300 million BOE),
and Anschutz Ranch East in the Mesozoic play (1,200 million BOE). It
seems likely that future exploratory drilling may discover additional
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fields that fit historical field-size patterns similar to those established in
both plays during the past 10 years.

PRATT, RICHARD M., Consultant, Littleton, CO

Relationship of Cretaceous Synorogenic Conglomerate in Central Utah
to Sevier Thrust Events

A boulder conglomerate facies is found almost continuously along the
western edge of the Cretaceous seaway in central and southern Utah. At
the present time, north-south continuity of the facies is disrupted by Ter-
tiary volcanic cover and basin and range-type faulting, making the origi-
nal distribution of conglomerate difficult to follow.

Careful physical comparison of good conglomerate exposures and
developing palynologic control in fine-grained equivalent sediments to
the east allows some correlation of the facies trend and indicates a close
time relationship with Sevier thrust events. Silicic and carbonate boulder
conglomerates were limited to a relatively narrow east-west zone directly
in front of the leading thrust edge. Rapid eastward transition to well-
sorted sand and coastal marine conditions suggests deposition relatively
close to base level.

Major unconformities within the conglomerate sequence and the
upper and lower limits of coarse clastic sedimentation define several dep-
ositional episodes. It appears that the conglomerate packages are related
to specific Sevier orogenic events.

PRATT, RICHARD M., Consultant, Littleton, CO

Changing Exploration Concepts in Arapien Basin, Central Hinge Line,
Utah

The Arapien basin is situated along the hinge line in central Utah
between the Wasatch Plateau to the east and the Canyon and Pavant
Ranges to the west. The basin was initially described from the extensive
exposure of Jurassic shale and evaporites in the Arapien Valley. Subse-
quent drilling and seismic profiling revealed thick zones of structurally
complex strata beneath the ranges and great depths of sediment fill in the
central valleys.

The concept of the Arapien basin and consequent exploration strate-
gies are dependent on how the sequence and importance of structural
events in central Utah are envisioned. New ideas include: (1) the concept
of stratigraphic thickening from shelf to miogeosyncline across the hinge
line includes the Arapien basin as a partially enclosed, graben-type basin
subject to desiccation and evaporative deposition, (2) the concept of salt
diapirism and salt solution collapse, which has figured prominently in the
thinking of some recent workers, (3) the full acceptance of Sevier thrust-
ing, which brings into focus the uniform timing of compressional events
in central Utah and thickening of strata by tectonic duplication, and (4)
the concept of basin and range extension which is now accepted by many
geologists. The reality of listric block faulting and back sliding explains
the tilted Tertiary strata on the ranges and the anomalously thick strata in
the valleys.

Sorting out the sequence of structural events in the Central Utah hinge
line is clearly needed to formulate exploration strategies in the Arapien
basin. The abundance of shows in the Wasatch Plateau and the projected
extension of overthrust structures south into the area warrant continued
interest.

PRZYBYLO, ROBERT A., SALLY K. ODLAND, and WILLIAM L.
THOEN, RP1/Colorado, Boulder, CO

Generation of Depositional Facies Maps Using Microcomputers and
Lithocrossplot Data, Minnelusa Formation, Powder River Basin

A series of depositional facies maps for units within the upper member
of the Permo-Pennsylvanian Minnelusa Formation was generated using
data from core descriptions and geophysical logs in combination with
regional isopach maps. Over 1,300 ft (396 m) of described core from 22
wells was used to “calibrate” log readings to the four principal lithologies:
anhydrite, dolomite, cross-bedded sandstone, and wavy-bedded sand-
stone. Log cutoff values for each lithology were derived from core
through graphic and statistical analysis routines using standard cross-
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plots. Over 24,000 ft (7,315 m) of “synthetic” core was generated for 121
uncored wells. Data were analyzed with microcomputers using common
software such as LOTUS 1-2-3 and dBASEII. Clastic and carbonate per-
cent maps were made using all 143 control points. Lithofacies work maps
were then constructed by overlaying clastic and carbonate percent maps
with regional isopachs. Facies interpretations, based on sedimentary fea-
tures observed in core, were extrapolated to the lithologic sequences in the
“synthetic” cores. These interpretations served as environmental con-
straints in the construction of the final facies maps.

RAY, RANDY R., Consulting Geophysicist, W. R. KEEFER, Mitchell
Energy Co., and C. R. BERG, Consulting Geophysicist, Lakewood, CO

Seismic Exploration for Qil and Gas Traps in Wind River Basin: a Lara-
mide Example

The Wind River basin in central Wyoming is typical of the large sedi-
mentary and structural basins that formed in the Rocky Mountain region
during Laramide deformation in latest Cretaceous and early Tertiary
times, Northeast-southwest-oriented seismic profiles across the Wind
River basin and flanking Ow! Creek and Bighorn Mountains illustrate the
structural configuration and correspondent stratigraphic development of
a typical Laramide intermontane basin. Understanding the geometry of
the basin margin and the timing of structural movement aids in prospect-
ing for mountain-front subthrust structures, like Tepee Flats field, and
stratigraphic traps, like Haybarn field, in fluvial and lacustrine basin-fill
sequences.

The Wind River basin is structurally asymmetric with the basin axis
close to the Owl Creek Mountains and Casper Arch thrusts, which form
the north and east basin boundaries. Major Laramide deformation began
in latest Cretaceous time (beginning of Lance Formation deposition) with
pronounced downwarping of the basin trough and broad doming of parts
of the peripheral areas. The intensity of movement increased through the
Paleocene and culminated in early Eocene time as high mountains were
uplifted along thrust faults. Clastic debris, stripped from the surrounding
rising mountain arches, was shed basinward, resulting in a pronounced
wedge-shaped accumulation of fluvial and lacustrine sediments now rep-
resenting the Lance, Fort Union, Indian Meadows, and Wind River For-
mations.

REEL, CHRISTOPHER L., JOHN C. HORNE, and ANNE O.
KELLY, RPI/Colorado, Boulder, CO

Comparison of Hydrocarbon Production Trends in Middle and Upper
Members of Minnelusa Formation

The main reservoir rocks in the upper and middle members of the Min-
nelusa Formation consist of windblown dunal sands in the area surround-
ing the Lusk embayment. Changes in the local depositional setting,
tectonic framework, and eustatic sea level controlled the distribution and
reservoir quality of these sandstones. An understanding of the lateral and
vertical variations within and between these members explains the differ-
ent production trends and may be utilized to formulate predictive models
to aid in the development of future exploration programs.

The middle member exhibits two production trends. Age-equivalent
Tensleep rocks deposited along the western margin of the embayment
produce from sandstones accumulated in a sand sea paleoenvironment.
Structure is necessary for trapping owing to permeability continuity.
Along the eastern margin of the embayment, production comes from iso-
lated accumulations of sandstone deposited as dunes on broad coastal
sabkhas. Fields in these sandstones define a linear trend due to the coast-
parallel alignment of these dunes.

Production from the upper member defines four major trends. Upper
member sandstones in the southern part of the basin, similar to “Leo”
reservoirs, produce from sediments deposited as coast-parallel dunes in a
northwest-southeast alignment. In the northern portion of the basin, pro-
duction is from sandstones deposited in broad, flat eolian sand seas.
Because of the permeability continuity of these sandstones, structural
closure is necessary for trapping hydrocarbons.

Upper member production has been influenced by the unconformity
developed at the top of the Minnelusa. Movement along the Rosebud
arch resulted in a southwest-northeast production trend apparent in each
sandstone unit reflecting their northwestward erosional limits. The last,



