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basins. Differentiation between different types of controlling influences may lead to recognition and 
prediction of a basic and systematic arrangement of structural features. It appears that the con
trolling factors varied with time. 

Faults in the foreland province are of several types. These include primary fractures in the base
ment complex which control the localization of folds of both major and minor dimensions, faults 
secondarily related to the growth of folds; faults developed due to local space accommodation; and 
rather extensive late fractures related to a period of regional tension. Problems arise in attempting to 
differentiate between systems at any single locality. 

The relative age of structural traps in Wyoming influences their effectiveness. Some problems 
related to time and rate of structural development are: nature and amount of the hydrostatic head 
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in aquifers; time of effective closing of a trap; subsequent tilting of a trap; time of faulting relative 
to accumulation. Criteria for the age of folds should be investigated. 

Basic understanding of the mechanics of deformation will broaden the frontiers in exploration. 
Interpretation of new data is best made on the basis of an understanding of old data. Critical review 
of the following problems in structural geology is needed to expand our thinking. 

(i) Is there a curve which best fits the majority of cross sections of Wyoming foreland folds? 
(2) Is parallel folding too often assumed in constructing cross sections? (3) Further study of the minor 
faults and their patterns in folds, and (4) quantitative study of the kind and amount of fracturing in 
folds relative to the amount of potential reservoir void space developed. 

17. PovTOER RIVER BASIN, A FRONTIER. 
W. E. WEST, JR. , Consultant, Casper, Wyoming. 
Although oil has been produced from the Powder River basin since 1889, the basin is still a 

frontier. The margins are defined by oil fields with the interior parts comprising a vast, virtually un
explored territory. Oil and gas have been found in a variety of traps unexcelled in number by any 
other Rocky Mountain basin. 

The basin is rather simple structurally, with such complexities as exist involving large-scale 
faulting. The stratigraphy is complicated by numerous north-south and east-west changes in lithology 
and time span. Cretaceous sediments have accounted for most of the oil produced to date. Jurassic 
and Pennsylvanian rocks are also important producers. Developments of the past several years have 
demonstrated that it takes remarkably little to trap oil and gas in this basin and exploration ideas 
have changed accordingly. Fault-trap production, as demonstrated in Sussex-West Sussex area, and 
stratigraphic accumulations, such as South Glenrock and Clareton-Black Thunder fields, are typical 
of more recent discoveries creating great optimism for exploratory work to come. 

Future exploration will involve continued geophysical work to search out structural anomalies, 
particularly in the interior Tertiary-covered parts of the basin. Subsurface work will become increas
ingly important and surface methods will suffer a gradual decrease in popularity. 
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Discoveries will come from both structural and stratigraphic traps, with the latter type becoming 
increasingly important as more well control is made available. 

18. EXPLORATION FRONTIERS IN SOUTHWESTERN WYOMING AND NORTHWESTERN COLORADO. 
JOHN F . PARTRIDGE, JR. , Consultant, Casper, Wyoming. 
That part of Wyoming southwest of the Gros Ventre-Wind River-Sweetwater uplift and west of 

the Rawlins-Sierra Madre uplift and that part of Colorado north of the Uinta-Axial uplift is truly an 
exploration frontier. The three basins—Green River, Great Divide-Red Desert, Washakie—and the 
overthrust belt of western Wyoming comprise an area of 25,000 square miles or 15,850,000 acres. This 
is 22.5% of the area of Wyoming and 3 % of the area of Colorado. Practically every acre of this vast 
area is potential oil land as the basement complex is not exposed within these limits. Yet to date, 
despite extensive surface mapping, seismic surveys, and almost complete lease coverage, there are 
only five known oil fields, 13 gas fields, and only one exploratory well per 230 square miles. Rocks of 
every age from Tertiary to Cambrian are present under all or part of this province and each rock 
unit is capable of yielding oil or gas. There are abrupt fades changes across this area from the Wyo
ming shelf to the Cordilleran geosyncline. Structure in this area varies from simple to complex. 
There are complex folded and faulted rim structure, simple basin structure, basinal upUft structure, 
and the complex folds and overthrusts in the overthrust belt. Every ingredient for the accumulation 
of oil and gas is present. It remains for the oil industry to explore and exploit this frontier of the 
Rocky Mountain region. 

19. SOUTH GLENROCK, A WYOMING STRATIGRAPHIC OIL FIELD. 
WM. H . CURRY, JR. , Far West Oil Company, Casper, Wyoming. 
Wyoming, long the stronghold of anticlinal occurrence of petroleum, is now yielding to the 

stratigraphic trap. South Glenrock, a 1950 discovery on the southwestern margin of the Powder 
River basin, has developed a 50-million-barrel reservoir in Lower Cretaceous sands of the Dakota and 
Muddy zones, without the benefit of structural closure. 

The term "Dakota" for the lower sand, fits current usage, but the sand is at a different strati
graphic level from other sands of the Wind River basin on the west, also called "Dakota." Dakota oil 
at South Glenrock is trapped by a westward fades change on a large eastward plunging nose off the 
prominent anticlinal structure of the Big Muddy oil field. Muddy oil is found in lenticular sands 
associated with prominent channeling at a point of unconformity, 100 feet above the Dakota zone. 

South Glenrock structurally is integrally related to the Big Muddy anticlinal oil field, but pro
duces from different sands. The latter exhibit depositional evidence of being influenced by an an
cestral structural feature which was a pre-Laramide incipient "high" at the locale of South Glenrock. 
This was offset from the younger Laramide anticline which afforded structural accumulation at Big 
Muddy. 

A close study of older sedimentation in other Wyoming locaUties probably will point to an earlier 
structural history of local uplifts. The ancestral structures may be offset from their more robust 
Laramide progeny. 

20. PALEOZOIC STRATIGRAPHY OF FOUR CORNERS REGION, UTAH, COLORADO, ARIZONA, N E W MEXICO. 
WILLIAM WYMAN MALLORY, Phillips Petroleum Company, Denver, Colorado. 
The sedimentary rocks of a region can be organized into (i) units containing similar fauna, 

(2) units of equal time span, or (3) units of similar lithology. Locally all three unit types may be 
nearly identical within a sedimentary sequence, but regionally their bounding planes intersect at ap
preciable angles. 

Methods (i) and (2) depend upon paleontological criteria. A major fraction of rocks in the field 
(and most well cuttings) yields no diagnostic fossils; of fossils recovered, taxonomy and range are, 
more often than not, moot questions. Methods (i) and (2) are subject therefore to a fair measure of 
personal interpretation. Organization of sedimentary rocks on the basis of lithology is concrete. This 
virtue is recognized in the U.S.G.S. definition of a formation as "a mappable lithologic unit." Fades 
change introduces complexities, but these can frequently be resolved into operational units by diligent 
effort. The organizational system in this paper is lithologic. 

Cambrian sediments of the Four Corners region can be divided into: (i) a transgressive phase 
composed of a basal sand (Tapeats-Ignacio) followed and overlain in turn by marine shales (Bright 
Angel-Ophir) and carbonates (Muav-Hartman-Bowman-Lynch), and (2) a thinner regressive phase 
composed of retreatal sandstones and dolomites. 

Time hnes cross Uthology; hence, at the close of Lower Cambrian time Tapeats sandstone was 
being deposited in the west Grand Canyon-San Rafael swell region, Bright Angel-Ophir shales in the 
St. George-Cedar City belt, and carbonates in Nevada. By Upper Cambrian time Tapeats-Ignacio 
fades had advanced to the Four Corners-San Juan mountain area; Bright Angel fades had been over
lapped by carbonates. Latest Cambrian witnessed a rapid marine retreat and clastic offlap. 

Ordovician and Silurian rocks have not been identified on the Four Corners region. 
Subaerial denudation during Ordovician, Silurian, and Lower to Middle Devonian time developed 

at least locally a mature topography on Cambrian sediments. Marine invasion of the Upper Devonian 


