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Permeability of Westwater Canyon Member of Jurassic Mor
rison Formation, Southern San Juan Basin 

The Westwater Canyon Member of the Morrison Formation 
is the potential source of major supplies of both uranium and 
ground water in the San Juan basin; development of the 
uranium is expected to have great impact on the poten-
tiometric surface associated with the water in the Westwater 
Canyon, and therefore on the supplies available. Most 
permeability determinations of the unit have been in or near 
orebodies and appear to have anomalously high values. Com
parison of logs indicates that resistivity may be a better guide 
than so-called "porosity" logs, and that typical values away 
from areas of ore emplacement may be lower than the averages 
usually used in analysis of pumping effects. Such values may 
result in smaller ultimate volumes required for mine dewater-
ing, and may indicate that the value of the aquifer for major 
supplies is less than formerly thought. 

SLACK, PAUL B., Cities Service Co., Denver, CO 

Paleotectonics and Hydrocarbon Accumulation of Powder 
River Basin, Wyoming 

A subtle northeast-trending paleoarch extends across the 
central part of the Powder River basin, Wyoming, from the 
Salt Creek-Meadow Creek structural province to the Black 
Hills uplift. The Belle Fourche arch is the result of differential 
vertical uplift, primarily during Cretaceous time, on numerous 
northeast-trending structural lineaments. Lineament trends 
are identified from structural offsets in the Black Hills 
monocline, offsets in well-defined linear topographic escarp
ments, and by Unear drainages which connect trends between 
the monocline and the escarpments. Underlying basement 
zones of weakness are thought to be Precambrian age shear 
zones analogous to the Mullen Creek-Nash Fork shear zone of 
southeast Wyoming. Stratigraphic evidence suggests that the 
structural lineaments which form the Belle Fourche arch have 
been rejuvenated periodically throughout the Phanerozoic. 
Subtle movements along the lineaments have affected deposi-
tional environments and hydrocarbon accumulation in virtual
ly all significant reservoirs in the northern two-thirds of the 
basin. Evidence includes: (1) localization of Minnelusa Forma
tion (Permian) hydrocarbon production along the crest of the 
arch; (2) localization of Dakota Formation (Cretaceous) 
alluvial point-bar production on the crest of the arch; (3) 
localization of lower Muddy Formation (Cretaceous) channel 
deposits parallel with, and on the downthrown side of, linea
ment trends; (4) abrupt change in depositional strike of upper 
Muddy Formation (Cretaceous) marine bars close to the arch; 
(5) superposition of Turner Sandstone (Cretaceous) channel 
deposits along exactly the same trends as those of Muddy 
channels; and (6) localization of virtually all significant Upper 
Cretaceous Shannon and Sussex Formation offshore marine-
bar production along the crest of the arch. Subtle uplift along 
the arch has been persistent from at least lower Muddy 
through Sussex deposition, a period of about 35 m.y. 

SPENCER, CHARLES W., and BEN E. LAW, U.S. Geol. 
Survey, Denver, CO 

Overpressured, Low-Permeability Gas Reservoirs in Green 
River, Washakie, and Great Divide Basins, Southwestern 
Wyoming 

Upper Cretaceous and lower Tertiary "tight" (-=0.1 md) 
gas-bearing sandstone reservoirs are being investigated in deep 
basins in the Rocky Mountain region. The reservoir rocks were 
deposited in fluvial, deltaic, and marginal marine environ
ments. The marginal marine sandstones are generally better 
sorted and higher in quartz content, and generally have slightly 
better porosity ( =-10%) and permeability than fluvial and 
fluviodeltaic reservoirs. The greatest thickness (=» 10,(XX) ft, =» 
3,048 m) of gas-bearing intervals is in the fluvial sequences in 
the Upper Cretaceous Mesaverde Group and Lance Formation 
and the overlying lower Tertiary Fort Union Formation. 

Normal reservoir pressures are in the range of ± 0.43 psi/ft 
(±9.73 kPa/m). However, broad areas of the deeper 
Washakie, Great Divide, and Green River basins have reser
voir pressures in excess of 0.5 psi/ft (11.31 kPa/m) and, local
ly, pressures higher than 0.8 psi/ft (18.10 kPa/m) have been 
recorded. The thermal maturation level of organic matter in 
cores and cuttings from six deep wells drilled in the Washakie 
and Green River basins has been determined. In addition, 
present-day subsurface temperatures and pressures have been 
compiled for many other wells. This work indicates that the 
overpressuring occurs in sequences of tight sandstones enclos
ed in humic-rich shales and/or in association with coals having 
present-day temperatures greater than 190°F (88°C). The 
190°F (88°C) isotherm surface ranges in depth from about 
9,000 to 11,500 ft (2,743 to 3,505 m). We interpret the over-
pressuring to be due mainly to pressure maintenance caused by 
present and recently active generation of natural gas in 
organic-rich sequences subjected to temperature levels greater 
than 190°F(>88°C). 

Operators have had difficulty in completing wells in zones 
deeper than 12,000 ft (3,568 m) in the study area. Successful 
completion of deep wells will require innovative drilhng and 
completion techniques that address the problems of proppant 
crushing, formation damage, high-formation temperatures, 
and well-log analysis. A substantial geologic and engineering 
research effort is needed to exploit this potential major gas 
resource. 

SPIRAKIS, C. S., C. H. PIERSON, and H. C. GRANGER, 
U.S. Geol. Survey, Denver, CO 

Some Chemical Characteristics of Uranium-Vanadium Depos
its in Ambrosia Lake Area, Northwest New Mexico 

Comparison of the elemental abundances of six suites of 
ore-bearing sandstones from the Upper Jurassic Morrison For
mation suggests that certain elements form haloes around 
these deposits. Field relations and uranium contents were used 
to classify approximately 700 samples of sandstone from the 
Morrison Formation in the Ambrosia Lake area. New Mexico, 
into the following groups: (1) primary U-V ore (prefault or 
trend), (2) secondary U-V ore (postfault or stack), (3) reduced 
rock adjacent to ore, and (4) oxidized rock adjacent to ore. 
The chemical characteristics of each of the groups were com
pared with each other and with the characteristics of two con
trol groups of samples taken farther from ore deposits. One of 
these was a suite of 70 samples of Morrison sandstones from 
the Thoreau area; the other consisted of approximately 200 
samples of Morrison sandstones from various locations in the 
southern San Juan basin. Differences in the geometric means 
of the elemental abundances indicate that relative to the con
trol groups, the primary ores are enriched in Fe, Mg(?), Ca, 
Mn, Ba, Be, Cu, Mo, Pb, U, V, Y(?), Na, Se, Sr, organic C, 
and carbonate C; the secondary ores are enriched in Fe, Ca, 
Mn, Ba, Cu, Na, Sr, U, V, and carbonate C. The data indicate 
that Ca, Ba, Sr, V, and carbonate C are more concentrated in 


