REPORT HE YGECLOGY OF
THE COPPER\BAS IN<PROPERTY OF THE
COPPER ON MINING CO.
BY J. C. JONES,

THE COPPER BASIN PROPERTY OF THE COPPER CANYON MINING CO,

Approximately eight days were spent in an examination of this prop-
erty located about eight miles south west of Battle Mountain, Nevada. The
object of the examination was to determine the principal geclogic factors
that had caused the deposition and extent of the copper ores. The informa-
tion gathered, while more or less fragmentary, should aid in the further de-
velopment of the property.

The rocks expcsed on the preperty fall naturally inte two groups;
the sedimentary series composed of shales, sandstones and guartzites; and
the intrusive guartz monzonite porphyry and diorite., The sediments are but
a part of the thicker series occurring in the viciaity. J.M.Hill gives the
following general section; (page €6, Bull, 594, U.8.0.8.)

Thin and thick bedded, medium to gray limestones 2000 feet

Medium and fine grained, red-brown conglomerate
with red and yellow micaceous sandstones at top 1500 =

Vitrous white quartsite, weathers in red and brown
colors 000 =

Black shales with red sandstone at top thickness unknown.

rhe limestcnes ocuterep just beyond the northern edge of the property
on a high ridge running to the east. The urper beds of the sandstones under-
lying include =z nunter ef thin teds of limesione and appear on the Surprise
Claim and again at the extrems south east of the property on the Bluebird Claim,
Very little of the mmssive white quarzite cccurs on the property and the sedi-
mentary rocks are practically confined to the second member of the sectlion given,

The sedimentary beds dip rather uniformly to the east at an angle
of 45°, the strike being a few degrees east of notth. The only point where
the dip and strike diverged noticeably from this general directicn was in the
open cut on the Carrissa where & minor fold apparently arches over the nose
of the ridge to the south.

There =zre several faults with a general northerly treand that tend
to duplicate the secticn. One of these passes through the gulch just west
of the Surprize Claim at the north, is cut at the entrance of the long turnel
on the Copper Queen, and apparently is just being entered at the face of the
long tunnel on the Raven. Another passes along the eastern edge of the
property. Another has been cut by the tunnel on the Buena Ventura, the
Widow incline follows still agother, and doubtless there are othere that
could be accurately located should it be desirable to make a detailed geolog-
ical survey of the rroperty. With the exception of the Widow incline wherever
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these faults have been intersected in the openings they have been zones of
crushed and altered material twenty feet cr more in width and without very
definite walla. 2s far as could be cbsorved they have little relatiom to

the copper cres although they served as chamnels for la:
depoeited a 1ittle gold. tor solutions that

The quartz monzonite porphyry occurs as dikes cutti

and other sedimentaries. The dikes very in widih from ;gfozéngrtf: ::ngzzgf"
masses up té eight hundred féet across. The porphyry is characterized by
large rounded erystals of quarts and rectangular plagicolase feldspars em-
bodied ir a fine grained ground mass composed of quarts, orthoclase, plagio-
clase, hornblende, tiotite and magnetite., When fresh the rock has ; greenish
cast and is easily recognized, but the bulk of the porphyry has been altered
to a grayish white cclor due to the kaclinization of the feldspars and ihe
bleaching of the dark cclored minerals. When intensely altered it is prac-
tically impossible to distinguish it from the pebbly phases of the sand-
stones similarly altered. Usually, bowever, the rectangular outline of the
feldspars is retained and as the porphyry is maseive and cut by many thinm
seams of quartz running in all directions through it while the alteration of
::ot-:nd-tonci is rather a general silicification they may be generally sep-

ated.

The diorite is dark greenish, coarsely crystalline, and even grained,
and is frequently ocut by a netwerk of veinleis of iron sulpbides. It is com-
posed of actinolite, biotite, eridots, magretite, and clouded plagioclase.
Originally it contained hormtlende but this has bteer altered tc actinolite -
and epidote probably at the tims the veinlets of pyrite and pyrrhotite were in-
troduced. The diorite is found in the long tunmel on the Copper Queen and
Elvira cleims and at the northern end of the Linda Vista. It probably repre-
sents the main mass of the intrusive rock underlying the area while the porphyry
is the border phase that came in immediate comtact with the sedimentary rocks.
The gradation Letween the diorite and porphyry cau be observed on the souwthern

end of the Elvira Claim.

The immediate éffect of the intrusion of the diorite and porphyry upon
the sedimentaries was rather slight., Only om the Copper Queen and Copper King
claims were the rocks altered extensively. Here the prosencd of the thin beds
of limestone permitted the develcpment of considerable garnet, epidcte, pyroxens,
anda little chalcopyrite. The limestone beds have in some instances been com-
pletely replaced by the minerals mentioned. Unfortunately the amount of copper
deposited at this point is slight and Rittle or nc cre of shipping grade can be
expected here. ¥hile a typlcal contact metamorphic deposit yet it is the only
one on the property. Apparently only the diorite formed this type of derosit
and had it come in comtact with the massive limestone a few hundred feot above
possibly much larger bodies of ore would have been formed.

In the vicinity of the porphyry dikes the only evidence of altera-
tion is the gememl silicificat ion of the sendstones and the development of
occasional bunches of chlorite giving the sandstones a greenish cast. The
porphyry occurs in the vicinity of practically all ofthe openings in which
ore is found. At ths glory hele on the Sweet Marie the porphyry occurs %o
the morth, west, and south, and several dikes have been cut in the workings.




The leases on the Raven and Daley have the porphyry to the east and south,

while a dike cccurs to the scuth of the lease on the Henrietta, and others
near the lezses on the Empire. With the single excerticn of the glery hole,
however, the cre is at a considerszble distance.from the dikes and the rela-
tion between dikes and cre does not szeem to be an immediate one. Neverthe-
less the dikes are 6f some value as indicators of ore deposits though the
search must cover a considerable ares In their vicinity.

The occurences of copper ore may te grouped in five types: the
contact metamorphic derosit already wentioned on the Copper Queen; as guarts-
chalcocité veins; as irregular lenses of chalcocite in the chleritized and
silicified bods of the sandstones; ae diseeminated chalcocitized pyrite in
the softened and altered sedimentaries; and as individual beds of sandy shales
impregnated withk the copper carbonates. A1l of the types save the last havé
been deposited by ascending solutions and are primary ir origin,

The veins are most typlcally developed in the leases on tte Raven
and Daley claimes. On the Goss lemse a shaft has been sunk on a quarts chal-
cocite vein dlpping 800 south and ltl“ikil&g south 58° east. It variles in
width from a few inches tc a foot or soc and contains guarts and chalcocite
which has partially weathered to cuprite, forming a high grade ore. The ore
is somewhat irregularly distributed through the wein in lenses but the vein
fissure is constant and easily followed. An examination of a polisked slad
of the ore showed that pyrite wae the original sulphide minsral. This has
been almost cowpletely replaced by the chalcocite and only a few fragments
of the pyrdte remain, [In many instances the fragmonts of pyrite have a narrow

film of bornite betwsen the chalcosite and the pyrite indicating that the re~
placement progressed by stagessas the iron was taken into solution by the
copper bearing waters. All of the veins observed had the sams gerersal dip and
strike as the one menticred and they arpegr to be persistant. They can probably
be followed both vertically and horizentally until they enter the porphyry.

The irregular lenses of chalcocite are most typically shown in the
glory hole on the Sweet Marie. They ococur as two sub-types; either as large
bodies in the greenish chloritiszed sandstones or as smaller but much more num-
erous bunches ir the coarser grained teds of the sediments. One of ‘the larger
bodies was discovered in the “tunnel cut” west of the north incline. The body
was roughly lenticular in outline appreximately four feet inbreadthand ten to
fitteen feet in diameter. It was cut on the south by the fissure followed by
the incline but feathered ocut on the other edges. It dipped 45° %o the ecast
following the bedding of the sandetones and was discovered on following the
fissure from the surface cut by a short tunnsl.

The principal vein followed by the inclines and the underground
drifts is a somewhat poorly defined fracture line dipping about 20° to the
east and with a strike varying from 40° to a few degrees east of narth, zpprox-
imately parallel to the strike of the sandstones. In the coarser and more sil-
icified beds cut by the fissure bunches of chalcocite up to twelve inches in
diameter occur with but slight intervals betwesn forming = shipping grade of
ore, The drift south from the bottom of the morth incline follows such a bed
to the intersection with the underhand stope betwaen the inclines. The drift
to the north on the intermediate level from the same incline has followed an-
other bed. There are probably three or four such beds cut by the present
workings, the two mentioned and the two in the surface cuts to the west in the




e >

glory hole, and there are surface indications that there is at least one more
to the east that has mot yet Dbeen intersected by the present openings.

The chalcocite ore on the Rice and Dollinger lease on the Daley claim,
the cpen cut on the Melonald property just west of the property, and the lease
on the Henrictts have a similar cceurrencs. Usually a {iner grained bed under-
lies the ore bearing bed and a surface cut on the western side of the Humboldt
claim showing a few copper stiains atl present in a fine grained bed underlying
a coarser saendstone offers an opporiunity tc test the value of such an ccour-
rence as an indication of an ore body of this type.

in examination of polished slabs of the ore from the glory hele
disclosed a few fragments of pyrite almosi completely replaced by chalcosite.
Here the replacement seemed to be direct as but few specks of bornite could be
geen. The chalcocite in turn is seamed with cuprite and stained by the copper
carbonates from the action of ths surface water.

The fourtk type of deposit, the disseminated chalcocite in the altered
sandstones, is best shown in the crosscuts inte the foot wall of the glory hole.
The various crosacuts show that back of the ore zome followed by the drifts and
gtopes there is & zone 60 to 100 feet in width where the sedimentary rocks have
been intensely altered and kaolinized. In the crosscut on the lower level back
of the morth incline these altered beds have considerable disseminated pyrite
and are cut by = network of stringers of 3 and pyrite up to one inch in
width. Tor the most part the gyrite in the stringers and disseminated through
the altered sediments is partially or completely replaced with chalcocdte.
Oceasional bunches of chalecocite similar to those distrituted in the coaraser
grained beds furnishing the ore at present aleso cceur. Seams of balloysite,

a clay like mineral, containing pyrite in perfect cubical erystals intersect

the stringers of gquartz and cccasionally follow along them. At times the pyrite
associated with the halloysite complotely {ills the fissurss zs a mass of friable
crystals.,

Chalcanthite, a copper sulphate resulting from the leaching of the
‘ ore above, cccurs on the clayey walls of the crosscut and at times on the faces
of the pyrite crystadd:. In the latter case the faces of the crystals sre per-
fectly {resh with no iniication of tarnish or replacement of the irom by copper.
Occasionally near the vein the crystals are somewhat affected demonstrating the
posaibility of the formation of chalcocite by the surface waters. It is evident
however, that the main period of the replacement of the pyrite in the quarts
stringors and disseminated throughout the altered rock occurred before the de-
velopment of the halloysite veins. A1s nalloysite is generally formed through
the action of the heated saters it is probable that it was deposited by the
later period of mineralization connected with the gold ores associated with the
faults. As a study of polished sectlops of the chalcosite ore shows 1t to be
entirely similar tc that found elseshere in ihe mine the conclusion is surranted
that it tco belongs to the earlier period of mimeralization related to the in-

trusion of the porphyry.

A short cross cut at the bottom of the ten foot shaft velow the lower
level discloses entirely similar conditions. Briefly summing up the history of
the disseminated deposits it would appear that closely following the iatrusion
of the porphyry copper bearing solutions percclating the sandstores roplaced
the pyrite by dissolving out the irom and depositing copper forming chalcocite,
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the pyrite having been firet introduced at the time of the intrusion of the dikes.
At a much later pericd heated solutions that may have been associated with the flows
of rhyolite ahd andesite found capping the older rocks in the district, rose through
rocks, softening and altering them to their present conditien, and depositing the
halloysite veins with the second generation of pyrite. Finally the surface waters
have carried the copper culphate down from the weathered ore above and has deposited
it on the walls of the eross cut.

The crosscuts from the surface and intermediate levels have all the ear
marks of being leached, The pyrite has been entisely oxidized and the rocks are
stained with the iron oxide. A few sauples were taken from the intermediate cross-
cut and found to carry from a trace to one percént of copper, the higher values
being associated with the streaks of iron oxide marking the former position of the
quarts-pyrite stringers.

Wherever any of the previously mentioned chalcocite ore have been

examined it has been found that the chalcocite bas originated as a replacement

of previously existing pyrite and it is necessary to determine whether the copper
has come from solutions originating in the depths of the earth or 7hether they
have been the surface solutions resulting from the leaching of the portions of
the ore bodies now removéd by ercsion. In other words whether the ore is primary
or secondary in origin. If secondary the deposits may be expected to diminish

in value at a shallower depth than if they are primary.

As has already been stated it is believed that the chalcocite ls
primary in origin, The data accumulated that bears on the question is as follows:
the chalcocite is massive and occcasiorally shows cleavage lines that indicate its
formation through the replacement of bormite; in some instances the bornite is
still present and as s rule the sequence in the formation of chalcocite from
pyrite by ascending sclutions fcllows the gradual replacement of the iron forming
chalcopyrite-vornite-chalcocite. In the disseminated ore it hils been clearly
established that the chaleecitization of the pyrite preceded the second period
of mineralization which formed the halloysite-pyrite veins; finally the present
surface waters have just begun to attack the pyrite on the lower level and could
not have possibly caused the chalecocite that has largely replaced the quarts-
pyrite stringers and disseminated pyrite.

The carbonate ores however have resulted from the weathering of the
ores previously mentioned and are secondary in origin. Thke copper that has been
leached has been largely rederosited in the finer grained bé#ids that contained
more or less clay. The selective action of the clay Is well illustrated by the
porphyry at the shaft at the southern end of the Fagle claim, Here the feldspars
have been altered to kaolin while the remaining minerals are still rather fresh.
The altered feldspars are stained green by copper carbonates while the remainder
of the minerals have no copper deposited on them.

Wherever the finer grained beds have come in contact with the veins or
lenses of chalcocite ore they are freguently permeated with the copper carbonates
for. a distance of twenty to fifty feet in either direction and have furnished a
large amount of the ore shipped to the prement . The carbonate ore is however
limited in depth. Much of the chalcocite weathers directly to cuprite, the red
oxide of copper. The cuprite is closely assocliated with the chalcocite and does
not migrate to any great extent, being usually found within a few inches of the
chalcocite from wkich it was formed., It is apparently a rather reliable indicator
of the near vicinity or former presence of the chalcocite.
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In searching for further bodies of the high grade surface ores the
following principles are indicated: Wherever the sast-west quarts-chalcocite
veins occur they should be followed to their intersection with the finer grained
sedimentaries which should be found impregnated with the sopper carbonates for a
considerable distance on elther side. Usually there is snough high grade chal-
cocite ore in %he veins to pay ths cost of development. The veins should be
carefully distinguished from thks post mineral fissures that frequently have a
similar course. The latter are of some value however as they fregquently, as in
the glory hole, intersect bedies and hedded deposits of the chalcocite ore.

Wherever a cbarse grained silicified sandstone overlies z fine gralned
bed in the vicinity of dikes, especially if some copper stains are present, there
should be emough surface work done to determine the presence or absence of a
bedded deposit of chalcocite suck as has been developed in the glory hole. Such
an occurence has been mentioned on the Humbeldt claim,

¥hile a considsrable tonnsge of shipping ore is still tc be won from
the high grade cres yet in my cpinion the grester possibilitiss lie in the
large body of lower grade ore arpsaring in the foot wall of tke glory hole on
the lower level. As far as can be judged from the pressnt openings there is
a very good possibility of developing & body of ore large emougk to justify the
installation of 2 mill and smeltsr. I would advise the sinking of the north
ineline along the eastward dipping bedding fault at least fifty feet and driving
& crosscut tc the west to the foot wall of the dlisseminated ore. Il the size and
grade of the bodr continues at this deptk further exploration #iil be justified
unt il the limite of thas ore body is known and a finel judgment reached.

Reapesctfuily submitted,

(Bigned) J. C. JOWES.
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