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The Great Divide basin of central Wyoming has been 
the focus of intense uranium exploration for a decade. 
Over 10 million lb (4.5 million kg) of uranium oxide has 
been produced since 1957 from the Crooks Gap mining 
district in the northern part of the basin. This geologic 
province is estimated to contain at least 270 million lb 
(122 million kg) of uranium resources and is the least 
exploited of Wyoming basins known to contain signifi
cant deposits of uranium. 

The Great Divide basin has the most complex struc
tural, stratigraphic, and sedimentologic history of any 
Wyoming uranium-producing basin. These complexities 
have exerted significant controls on the ore-forming 
processes which have resulted in many variations in the 
characteristics of alteration features and the geometry 
of the uranium deposits. 

The massive thickness of the Eocene Battle Springs 
Formation provides a host unit of up to 4,000 ft (1,200 
m) at a maximum in the northern part of the basin and 
generally does not contain continuous shale breaks to 
allow for stratigraphic correlations or for the primary 
focusing of the ore-forming fluids. The result is a mas
sive roll-front system which may be several thousand 
feet (l,(K)0-(- m) in vertical extent, a few miles wide, and 
tens of miles long exhibiting extreme irregularities 
caused by variations in both vertical and horizontal po
rosity and permeability as well as the structural com
plexities of the basin itself. Farther west and southwest, 
where the Battle Springs Formation intertongues with 
the Wasatch and Green River Formations, continuous 
shale beds are common, allowing for easier stratigraphic 
correlations, good focusing of the ore-forming fluids, 
and the development of roll-front features similar to 
those in other Wyoming basins. 

Gross roll-front features indicate pervasive alteration 
through most of the basin leaving scattered areas of re
duced ground as islands. The roll-front trends which 
outline these reduced islands display a significant influ
ence by faulting and folding in the basins and contain 
deposits of uranium of variable tenor scattered along 
the trends at various lateral and vertical positions. The 
gross outlines of the redox interfaces outlining the re
duced islands are very complex in detail and may repre
sent multiple individual roll fronts, each of which must 
be mapped separately to insure a complete under
standing of the frontal development and to result in the 
discovery of the greatest amount of uranium possible. 
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Mineral Evaluation of Oil-Shale Land Exchanges 

Oil shale is a potential energy resource of the future, 
but full realization of this potential requires the devel
opment of technology and land-ownership patterns that 
permit efficient mining operations. Therefore, the pohcy 
of the Department of Interior has been to encourage 
oil-shale development through a program of land ex
changes designed to consolidate land-ownership pat
terns. The first such proposals for exchange were sub
mitted by the Colony Development Operation and the 
Superior Oil Co. and are now being considered. The 
U.S. Geological Survey and the Bureau of Land Man

agement procedures to evaluate exchange proposals in
clude a mineral and mining evaluation by the U.S. Geo
logical Survey. 

The oil-shale mineral and mining evaluation includes 
a determination of the total in-place resource, definition 
of minable intervals, and calculation of the in-place and 
recoverable mining interval resources for both the of
fered and selected lands involved in a proposed ex
change. The evaluation is tailored to the geology and 
hydrology of each site, as illustrated by a description of 
the land-exchange evaluations for Colony Development 
Operation and Superior Oil Co. 

BRENNER, ROBERT L., Univ. Iowa, Iowa City, Iowa 

Stratigraphic and Sedimentologic Relations Among 
Three Frontier-Turner Depocenters in Wyoming Por
tion of Powder River Basin 

During Turonian time, the western North American 
Cretaceous seaway covered a shallow shelf upon which 
sediments were deposited predominantly from western 
sources. Pulsating rates of sediment supply resulted in 
local regressions and transgressions along the seaway 
margins. The last three of these regressive-transgressive 
sequences affecting the Powder River basin are re
corded by two sandstone complexes with western 
sources: the Torchlight and First Frontier sandstones, 
and the Turner sandstone, a shale-sandstone complex 
which prograded westward from the craton. 

The Torchlight and First Frontier sandstones repre
sent deltaic depocenters which consisted of distributary-
channel and delta-front sand complexes, capped by 
well-sorted transgressive, reworked sands. The Turner 
sandstone represents isolated individual bars, channels, 
and splays within a mud-rich deltaic complex. 

Stratigraphic analyses show that the Torchlight sand
stone is slightly older than the First Frontier, and that 
the Turner complex is somewhat younger than the First 
Frontier. An isopach map of the lower, calcareous part 
of the overlying Niobrara Formation shows that calcar
eous shales are thickest over the western deltaic com
plexes, decreasing to zero along the seaward edges of 
the Turner lobes. Interpretation of the calcareous shales 
as representing periods of slow siliciclastic sediment in
flux indicates that the western complexes were inactive 
as depocenters for a significant period of time whereas 
the Turner distributaries were still supplying significant 
siliciclastic sediments from the craton to the eastern 
parts of the Powder River basin. 
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Less Common Trace Elements in Sandstone-Type Ura
nium Deposits—Theory and Application 

Trace elements commonly associated with sandstone-
type uranium deposits include V, Mo, Se, and some As, 
Cu, and Pb. Because V, Mo, and Se are usually included 
in separate phases, all uranium-free, their use as path
finders for uranium deposits is straightforward but of
ten hindered by high background from the non-ore 
country rocks or other non-ore phases. Data for numer-


