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INTRODUCTION

In pursuit of sandstone-type uranium deposits and development of the geo=-
chemical cell concept (Rackley, 1968), it became apparent that processes which
operate to deposit uranium on solution fronts also deposit other economic minerals
in much the same way. Because copper and silver deposits in sandstone have been
described in detail in the literature, these elements were included with others
in a list of likely ones to be found associated with solution fronts. On the
basis of literature review Silver Reef, Utah was considered to be a good place

to prove the presence of a solution front containing mostly silver.

FIZLD EXAMINATION OF SILVER REEF, UTAH

Upon logging holes from earlier exploration by King Resources and General
Exploration and Mining Company, it became apparent that the host rock for silver
deposits, the so-called Leeds sandstone (Proctor, 1953), rather than being an
unconformable separate unit is in fact a white-bleached former reddish sandstone...
apparently the most permeable sandstone unit in this part of the Triassic Chinle
formation. Reduction of rceddish clays to greenisﬁ hues in and around the white-
bleached sandstone and other clues clearly signal overall reduction of diagenic
origin wherein white-bleached sandstone were developed from reddish ones in the
Chinle formation.

Figure 1 shows the location of the logged holes, previous claims, topography,
ete. Figure 2 is a generalized cross section of exploratory holes number 7, 8,

9, and 10, and Figure 3 is a larger~scale, more detailed cross sectiom upon which
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Figure 2 is based. 1In the Appendix are detailed lithologic logs of the exploratory
vhslcs 7, 8, 9, and 10.

’ Note that igures 2 and 3 and supporting data show an overall chemico~
physical situation that is opposite to what one would expect in terms of "down-
dip" exploration for a uranium solution front.

A field examination was made at Silver Reef. The work clearly shows (1) s
that the so-called Leeds sandstone is epigenitically white-bleached reddish ,
Chinle sandstone, (2) that there is symmetry of pertinent chemico-physical
characteristics about the axis of the major anticline (the Virgin anticline),
(3) that there are fuzzy horizontal bands of mineralization grading upward from
hydrated iron oxides (limonite) through copper and then silver to uranium—vanadium?
andl(é} that the topographically and structurally high nose of the anticline is
the only place where thesze (upper) horizontal mineralization bands have been
preserved. Note the analogy with water-oil-gas zoning in a petroleum reservoir
in Figuxe 3.

Thus it becomes apparent thaé the Virgin anticline is a structurally high
mineralized reduction bubble in an otherwise lower aquifer (see Figure 3). wﬁether
the hydrodynamics of the ground water flow has been significantly altered thus

inhibiting mineralization by changing one or more of the necessary chemico-physical
parameters for seleétiva mineralization ér whether the aquifer must first be
"flushed" or affected in such a way that a chemico-physical change must occur

before a vreduction bubble can form are primary questions which remain unanswered.
The source of the metals and of the reductants aré more clearly understood. The
aquifer could have been the source of the metallic elements (syngenetic in trace
amounts) as well as the source of the reductant via methane evolving from the sparse
carbon trash in the aquifer and driven by hydrdulic pressures into structural highs
together with entrained metailics. Erickson (1954) and others have demonstrated
that hydrocarbons can carry small but significant amounts of metallic ions in the

state which is capable of being reduced to sulphides by gaseous reductants.
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Based on the logging and field work done, the rate of change of Eh and pH are
" so gradual under these circumstances as to produce only broad fuzzy mineral bands
rather than abrupt dumping and high concentrations of metals over short distances,
as in uranium solution fronts (see Figure 4§i{60mpare Figure 2 and 4) Figures 54
and 5B show in cross section some of the differences between a solution front and
the proposed concept: a reduction bubble.
A new M,S, Thesis describing silver mineralizations at the Lady Belle Mine

near Eagle, Colorado (Costin, 1970) haé been released. This Thesis clearly in-

dicates that here, as at Silver Reef, Utah, silver is associated with a white~

bleached red bed.....the Triassic Entrada sandstopne in Costin's case.

RAMIFICATIONS

In identifying the Silver Reef mineralization as being of a reduction bubble
rype origin, and that the Lady Belle Mine is probably similar, it becomes clear
that this hypothesis might have broad applicability and tremendous economic
potential.

Other areas have been considered for trying out this hypothesis: (1) Cement
anticline in Oklahoma, (2) the X, Y and Z anticlines of Central Pennsylvania,

(3) the Lyons formation of Northeastern Colorado, where Pan Am oil gecologists
made direct correlations between whitening of red beds and structural highs (see

Figure 6), and (4) other areas with reported bleaching over structural highs.

FOLLOW-UP EXPLORATION

The following general exploration procedures would be most applicable:

(1) Location of structures having minor copper and uranium
mineralization.
or ]
(2) Broad definition of structures having potential bleaching
near structual highs.

(3) Surface mapping in virgin areas to identify if possible Figure
2 type relationships regarding bleached (or reduced) and
oxidized lithologies. :

S i it fnu“fmgaﬂaxa% i\aﬂ(mpb{( é‘ }-\-91'\\“.
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(4) DIxploratory drilling either to support surface mapping results
or to establish relationships as expected,

(5) Selection of suitable cuttings for assay, in ppm for Ag, Cu,
U, V, Fet+t+t, ete,

(6) Major drilling campaign for targeting silver mineralization.
The above has been only a brief outline of the approach. For any given
area of potential, additional work should be carried out which considexs the

specific aspects within the area.
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WELL LOGS FOR EXPLORATORY HOLES

NUMBER 7, 8, 9, and 10
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