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The orebodies are aligned approximately east-west 
and are generally arcuate. The geometry of the ore is 
controlled by the stream-channel systems in the Brushy 
Basin sandstones. Some of these orebodies coincide 
with the redox interfaces that have been found. Those 
that do can assume the geometry of a typical roll-front 
type of orebody. 

Three hypotheses for depositional controls are: (1) 
Laramide structures are spatially associated with the ore 
and have been considered by some geologists as a depo
sitional control; (2) the change of lithologies from sand
stones to mudstones down the hydraulic gradient also 
may have affected ore deposition; and (3) stream chan
nel systems with carbonaceous material localizing the 
ore is a viable control as well. 

SACHDEV, SURESH C, Gulf Research & Devel
opment Co., Pittsburgh, Pa. 

Mineralogical and Geochemical Zonation Across Roll-
Type Uranium Deposits—Mariano Lake Type 

The mineralogy and chemistry of samples from the 
cores obtained across Mariano orebody were de
termined and used to develop exploration tools for roll-
type uranium deposits. Preliminary interpretations re
garding the physicochemical conditions of ore deposi
tion were made on the basis of paragenetic relations. 

The host sandstones are confined between the ben-
tonitic rock units, and contain scattered intercalations 
of detrital montmorillonitic material in the form of clay 
galls, stringers, and lenses derived from these benton-
ites. Authigenic clay minerals identified in the host 
rocks include cellular montmorillonite, platy chlorite, 
and pseudohexagonal "books" of kaolinite. The cellular 
montmorillonite is concentrated in the oxidized zone 
and appears to have formed prior to ore deposition. Au
thigenic chlorite is most abundant in the ore zone and 
has formed at the expense of cellular montmorillonite; 
its formation is interpreted to be related to the ore-
forming processes. Kaolinite in sandstones is the last 
clay mineral to form, and is enriched in the reduced 
zone. Calcite, considered typical of such deposits, is 
found to be lacking in this orebody. 

Iron-titanium oxides and their alteration products are 
the most abundant heavy-mineral species in the host 
rocks. In addition to anatase and rutile, the alteration 
products include hematite in the oxidized zone and py-
rite in the ore and reduced zones. Carbonaceous mate
rial introduced later into the potential ore zone appears 
to have been responsible for the decomposition of Fe-Ti 
oxides and formation of pyrite. 

The oxidation of pyrite by mineralizing solutions, re
sulting in reduction and subsequent deposition of ura
nium, is indicated by the paragenetic relationship. The 
positive correlation between organic carbon and ura
nium suggests that carbonaceous material also acted as 
a reductant for uranium. 

A discriminant analysis was run using the chemical 
data to distinguish the geochemical zones (oxidized, ore, 
and reduced). Of the 15 variables used in this analysis, it 
was determined that the three zones could be separated 
using only six variables (Th, U, V, Zi. Ti, and Mn). The 
discriminant functions thus formulated could possibly 

be used to classify unknown samples in the area stud
ied. 

SAUCIER, A. E., Consultant, Albuquerque, N. M. 

Tertiary Oxidation in Westwater Canyon Member of 
Morrison Formation 

Hematitic oxidation in the Westwater Canyon Mem
ber of the Morrison Formation extends along the out
crop from the Pipeline fault northeast of Gallup, New 
Mexico, to the San Mateo fault north of Grants, New 
Mexico. The hematitic sandstone forms a broad lobe in 
the subsurface to a depth of 730 m (2,400 ft). The down-
dip edge arcs eastward from northeast Church Rock 
through Crownpoint, and southeastward to the west 
edge of the Ambrosia Lake district. The red sandstone 
is bordered on the downdip side by a band of limonitic 
oxidation which interfingers with reduced sandstones 
basinward. The limonitic oxidation forms a relatively 
narrow band along the north and west sides of the he
matitic lobe, but expands progressively on the east and 
southeast. Weak limonitic oxidation, as indicated by the 
absence of pyrite and a bleached to faint yellowish-gray 
color, appears to extend from the San Mateo fault east
ward under Mount Taylor to the Rio Puerco. 

The hematitic oxidation is epigenetic and is believed 
to be of late Miocene to early Pliocene age. The limoni
tic oxidation follows the present groundwater flow pat
tern and probably dates from late Pliocene to recent. 
The oxidation patterns are important in uranium explo
ration because the hematitic area is essentially barren, 
whereas the limonitic areas contain ore deposits which 
are in the process of being destroyed by oxidation. 

TESSENDORF, TIMOTHY NEAL, Reserve Oil & 
Minerals, Grants, N. M. 

Redistributed Orebodies of Poison Canyon Mine 

Since the early 1950s Poison Canyon has been a clas
sic example of uranium geology. At the present time, 
because of economic conditions, a closer examination 
of the redistributed mineralization is being made. 

Because of the evolution of the structure and geomor-
phology of Poison Canyon, the primary mineralization 
went through further oxidation and reduction. Enriched 
solutions of uranium migrated downdip through perme
able sandstones, with calcium replacing silica near mud-
stone contacts. These solutions were controlled by 
north-trending fracture patterns, with some vertical 
movement along major faults. The uranium collected in 
structural and lithologic traps, then oxidized, forming 
amoebahke orebodies with the higher grade mineraliza
tion located in the fractures. The authigenic mineral is 
mainly tyuyamunite in the hexavalent state in sands de
ficient in carbon and associated, although rarely, with 
pascoite and ilsemannite. 

The equilibrium of the primary minerals differs from 
that of the redistributed minerals. The uranium has 
been leached from the primary minerals causing chemi
cal values to be less than radiometric. The redistributed 
minerals are chemically greater than radiometric, pro
ducing a favorable equilibrium. Also, the percent ex
traction in the mill process is greater for the redistribut-


