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M E II 0 RAN DUM
ON STUDY OF VARIOUS REPORTS BY ENGINEERS AND OTHERS

concerning the
MINE, MONTROSE COUNTY, COLO.

-----------------
After a first hasty reading of these reports, one is tempted to wonder
whether the writers can have been describing the same property. Subse-
quent readings enable one to realize that all the reports are written
in good faith. but from very different viewpoints; and"is perhaps inevi- las
table, when defending a thesis, each writer sees a part of the truth,
and ignores the rest.

The looker-on proverbially sees most of the game; and in this
case it is possible that an unprejudiced outsider may get a better
general idea of the property, even without having seen it. There is
however always one possibility open; - that personal observation might
unearth Some fact heretofore overlooked, that would necessitate buildingan entirely new structure.

Both because it is always easier to see clearly after the
event, and because Rickard had the opinions and assay-results of his
predecessors to guide him, his statements, where they cannot be reconciled
with those of the others, must be given the greater weight. His opinions,
however, should not be regarded as necessarily conclusive.

Experience allover the west has proved that W. A. Farish was
too rootedly optimistic for his opinions to be accepted at face value.
Nevertheless his statements were usually truthful, as to the facts
which he Saw; and his report gives some information about the vein and
the ore which one may look for in vain in Rickard's.

A correct forecast of the prospects of the mine, as a oommercial
venture, depends on a correct understanding of the origin of the deposit;
and.this in turn must be deduced from the geological conditions. Unfor-
tunately, there is considerable disagreement as to the facts. According
to W. H. Emmons, in Bulletin 285 of the U. S. Geol. Survey, there are
no igneous rooks in the immediate vioinity of the mine. On the other
hand, according to Farish, "an enormous porphyry dike breakS through fie
format ions on" the Cashin property.

Again, it is of great importance to know whether there are like-
ly to be limestones or oalcareous rocks immediately below the bottom ofthe Cashin shaft.

The geological section observed by members of the State Geological
Survey i~ markedly different from that quoted by Emmons as
oontained in records (probably still unpublished) of the U. S.
Geological Survey taken under the direction of Whitman Oross
more than 20 years ago. The former indicate a somewhat greater
thickness of shale and sandstone before the Carboniferous strata
are reached, and fail to suggest a probability of calcareous
rocks being met with above the Oarboniferous. Nevertheless,
while the State Survey's seotion was observed at a point nearer,
in an air line, to Cashin, than the U.S.G.S. section at Paradox,
it does not follow that it more closely represents the actual
section at Cashin; for it is not improbable that the sedimentary
rocks thin out towards the west, as the great laccolith of the
La Sal Mountains is neared. A priori, I should rather prefer to
base my expeotations on the Paradox section, as being taken more
to the west than Bedrock. I!oreover, the U. S.G.S. specifically
refer to "one or more layers of limestone conglomerate" in the
Triassic rocks long before the massive limestone of the Oarbon-
iferous is reached. Emmons speaks of the persistence of one
particular bed of li~estone oonglomerate, and thought that it
Should be present not far below the present bottom workings of
the mine. For these reasons it would seem worth while to sink
a diamond-drill hole to the Carboniferous, so as to reinforce all
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this geological surmise with a little more positive geologi-
cal fact.

It is well-known that copper ores, locally ooncentrated
into workable areas, occur in sandstone and shale, especially
of Permian age, throughout the Central - Western states.
Similar impregnations of silver ores in sandstone have been
worked, as at Silver Reef, Utah. Less than a year ago I
examined an occurrenoe of this type in Oklahoma. Emmons seems
to have favored a hypothesis for the origin of the ores of the
Cashin mine, based on seepage of surface waters through
hypothetical oopper-bearing rooks, from their outcrop nearer
the La Sal mountains; subsequently rising by artesian circula-
tion through the Cashin fissure and depositing therein the
oopper supposed to have been dissolved during their passage
from the surface to the west.

This of course is conceivable; and if it is true, it
should tend to discourage prospecting the vein in depth, below
the first thiok bed of impervious shale.

But suoh theories for the origin of ores in fissnres are
not as fashionable as they were twenty years ago. They mani-
festly fail to explain the origin of most ore-deposits in
veins; and the tendency is to go back to the olde~theories,
unless there is something in the known facts whioh they would
not expl~. This does not seem to be true in the case of the
Cashin mine.Moreover, Emmons' own description of the vein-filling
(crushed quartz, sand. kaolin, calcite, barite and vein-quartz,
with covellite, chalcocite, bornite, native copper, malachite,
azurite, cuprite and iron sulphate, in stringers and veinlets,
often composed entirely of copper sulphides) - seems to be to
correspond better with the conception that the Cashin is an
ordinary fissure-vein, the filling of which came originally
from below, but which has since been altered and enriched by
the well-understood processes of secondary surface alteration.
Even if there is no igneous rook in the vicinity, the La Sal
laccolith may extend in depth below the entire area, and the
metallic minerals may have been the result of mineral-bearing
gases and magmatic waters arising from it as it oomled.

The fact that the rieh silver ore occurred almost exclusive-
ly in a single local oreshoot argues strongly against Emmons'
hypothesis. The silver, of course, like the copper, would be
affected by secondary enrichment, as both silver and copper
sulphide ores are relatively soluble.

The fact adduced by Farish, - that the district contains
a system of ore-bearing fissures running in different directions,
and with different dips, tend.s also to weaken any presumption in
favor of Emmons' hypothesis.

As to parallels elsewhere, - we have a similar case at
Rioo. Here the rocks are shales and sandstones, with occasional
beds of limestone, all lying nearly flat, and intersected by
vertical or steeply-dipping fissures, up which mineralizing
solutions have passed. At Rico the ore-bearing strata are Carbon-
iferous, ( the same rocks which at Cashin underlie the cutler
sandstone and shale in whioh the fissures are enclosed). Moreo-
ver at Rioo the fissures as a rule contain only a small portion
of the ore, which commonly replaces limestone or limy shale in
the immediate vioinity of the fissures. The richest ore at Rico
replaced gypsum (the same soluble lime-sulphate rock whioh at
Paradox is so prominent in the Carboniferous series) Never-
theless, there is no possible question, at Rico, but that the
ore-minerals ascended through the fissures.

The following oonclusions are only tentative, and are based on a prelimin-
ary stUdy of the reports:-

a):- The ores here~ore mined were seoondary, caused by the leaching
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of the oxidized material near surface, and that which was formerly
contained in portions of the vein which were long ago removed by denu-
dation, and its redeposition lower down in the vein.

Such ore is likely to be ooncentrated at and near the upper limit
of the shale; where it may extend out into the walls of the fissure,
near the shale-sandstone contact. This contact, which gradually slants

upwards above the tunnel-level as you go north, should be worth
exploring further where cut by the vein. 7h~~dis characteristically
erratic and bunchy; and is not suited for systematic sampling. '

D):- The fissure itself, being a fault-fissure of 60-ft. throw, is
likely to continue to a considerable depth. It is probable that the
ore came originally from below; and that ore will recur, in and near
the fissure, where it crosses favorable (soluble or permeable) beds.
Clay-shale, unless it oontains lime enough to be readily soluble, is
impermeable; and owing to its softness and tendency to slip, fissures
traversing it are often dissipated, or difficult to trace.

Before sinking, the first step should be to ascertain, by drilling
or platting of surface geology, what beds lie below the bottom of the
shaft, so as to estimate the chances of the existence of suitable strata
within a practicable depth.If the strata below the bottom of the shaft include layers of gyp-
sum or limestone, or even of calcareous shale, such layers are likely
to be replaced by ore; and are worth exploring.

0):- OWing to the collapse of the radium industry, it is probable
that costs in the district will in future be much lower than Rickard
est imated •The best market for copper-bearing ores is Salt Lake City. The
road through La Sal and Hoab to Thompson is being improved, and the
cost of haulage is likely to be reduced.

d):- The Cashin mine must again be regarded as a prospect; and the
alternative seemS to be whether to abandon it, or give it a trial. In
view of the apparent fact that it has produced heretofore far more than
the necessary expense of finding and marketing the ore, it would seem
to deserve further exploration; it being improbable that all the rich
ore has been discovered.But this is one of the cases in whioh skill in finding ore will
be of far greater relative importance than skill in mining and treating
it, although all three are necessary. The finding of ore will depend in
large measure on correct interpretation of the geological conditions
under which it was formed. Should a policy of persistent exploration
be adopted, guided by the geological conditions, there is reaSon to
think that the mine may again be made valuable.
TREATHElilT:-

The results obtained in 1923 by the NTU Co. for lir.Arps are of
the greatest promise, especially as to recently-discovered use of the organ-
ic sulphides (Xanthates and thiocarbanilid) lead us to expect that still
greater selective action may be obtained by their use. These tests did
not touch upon silver-saving; but there is no reason Why the silver
recovery should not be fully as good as that of the copper. There is some
ground for thinking that the sulphidizing action, on which the separation
probably depends, would be more effective on the silver than on the copper.
It is however evident that the silver and copper in the ore do not accom-
pany each other.

Boston Building, Denver.
May 21, 1925. E. Collins.


