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Ore averaging more than 50 percent copper was discovered
at the Mountain City Copper Mine in northern Elko County, Nevada
on February 27, 1932. The mine then was known as the Rio Tinto
Mine or the Nevada Rio Tinto. The first shipments of ore were
made during the summer of 1932. From then until the mine was
closed in 1947 the production amounted to 1,162,176 tons of ore
averaging 9.745 percent copper, 0.274 ounces silver and .0057
ounces gold per ton. Of the total ore produced, 182,340 tons
averaging 26.1 percent copper were shipped directly and the
remainder was concentrated at the property. The concentrates
were shipped to the International Smelter at Tooele, Utah.

The two principal orebodies were knownas the "200" or
"main" orebody and the "600" orebody. These appear to be the
faulted parts of the same orebody. The main orebody is a lens
more than a quarter of which is composed of massive iron and
copper sulphides. The ore replaces schist and other shaly
rocks, and to a minor exten?'quartzite, of the Rio Tinto
formation. No fossils were found in the Rio Tinto formation
in the mine area. The formation underlies the Banner formation

Lﬁh¢uv,uAﬁm§;f§%f Mississippian age. Other uneconomic smaller lenses of
hypogene sulphide ore were found in the Rio Tinto mine when
underground exploration was done easterly, westerly and

downward from the main orebody.
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The average strike of the main orebody is North 780 yWest

and its average dip is 65° North. Footwall dips range from a
few to 90 degrees. The hanging wall has less irregularity
than the footwall, but locally it dips vertically and is even
overturned.

The ore deposits are cut by post-mineral faults. In one
of the principsl fault systems the strikes of individual faults
range from North 120 yest to North 70° East and dips range from

5° to 65° westerly or northwesterly. The prevailing strikes are
northeasterly. The dips of the faults tend to flatten with

depth. The traces of the faults on plan are sinuous, particularly
those having low dips.

No. 6 fault occurs in the western part of the mine. It
strikes from North 55° to 70° West and dips from 51° to 68°
Northeast. No. 6 fault has a right h:;EIEZQ;i;cement of the
beds from 400 to 800 feet.

An east-west striking fault system, of which No. 4 fault
is typical, dips north from 30° to 500. The faults of this
system apparently have relatively small displacements.

The main orebody has a strike length of 1,100 feet on the
200 level and a maximum width of 90 feet.

The ore deposit has a relatively inconspicuous leached
outerop in Copper Gulch. The gossan, which assays no copper,
consists largely of sandy quartz fragments cemented with brown,

yellow, and, to a lessor extent, red and maroon iron oxides.
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The original discovery shaft is a 63° ineline. It was
started in gossan and remained in it for 242 feet before
abruptly entering e high-grade chalcocite ore. The transition
from gossan having no copper to chalcocite ore having plus 50
percent copper ore was less than 1 foot in thickness in this
location. Throughout most of the main orebody the contact
between the gossan and the supergene ore is sharp and less than
& few inches in thickness. It is from 12 feet above toc 10 feet
below the 200 level track elevation, although in one part of the
mine, along the hanging wall side of the No. 1 fault, the top
of the sulphides is 50 feet below the 200 level. In one re-
stricted area there is a 20 foot thickness of oxidized ore
containing malachite, a little azurite, cupri€t and native
copper along with residual sulphides. This oxidized ore was
shipped directly to the smelter.

The bottom of the zone of secondary enrichment extends from
50 feet to as much as 210 feet below the 200 level. The deeper
prongs of secondarily enriched ore were the result of loose,
permeable zones which allowed the supergene solutions access to
replaceable primary sulphides.

The hypogene sulphides are largely pyrite and chalcopyrite.
A smalley amount of sphalerite occurs in the massive type
primary ore. A few specks of galena were found in a quartz

veinlet just a few feet from the orebody. The prineipal

supergene minerals are chalcocite, the greater part of which

is the sooty variety, bornite and covellitey. /7, ile & e 19
Z Sc Per(/@ne myneral,
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Native copper, cuprite, malachite and azurite are common
minerals of the oxide zone. The richness of the supergene
copper ores at Mountain City was the result of many con-
tributing factors:

The hypogene ores averaged 6.5 per cent copper or more.

There is a large proportion of pyrite and chalcopyrite
in the hypogene ores which furnished excess amounts of
sulphate solutions during the leaching and enriching process.

The wall rocks contain very little to no lime, the
presence of which could have precipitated the copper from
solution at this point, and thus prevented almost all of
the oxide zone from being devoid of copper minerals.

With one conspicuous exception, there is a layer of
chloritic, clayey alteration on the footwall of the main ore
depogit. This impervious layer restricted the copper bearing
solutions to the orebody itself during the enriching process.
Where the confining impervious layer was absent on the foot-
wall in the east end of the orebody, there was a leakage of
the supergena solutions and secondary chalcocite was deposited
for more than 600 feet horizontally (South) from the footwall
of the hypogene orebody. Other, but minor, leakages of the

enriching solutions occured where transverse faults broke the

- .

resvitwnmg in chaleccite being

clayey seal on the foetwallﬁ‘ Lhealeoeite-was deposited in
footwall shaly rocks.
. The Mountain City Copper Mine is located in a mountanious
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region where there is abundant precipitation. The top

of the water table in the mine area coincides with the
top of the chalecocite ore. It is approximately 10 feet
above the level of Mill Creek, the nearest major drainage
channel which is a half a mile north of the mine.

The hypogene ores at Mountain City are restricted
stratigraphically to what is know locally as the "ore
horizon." This consists of a series of shaly beds as much
as 220 feet in thickness which lie stratigraphically almost
two thirds above the base of the Rio Tinto formation. The
rocks on both sides of the "ore horizon" are largely well
bedded shales, some black and some alternating black and
light gray. The term shale as usggig; the Egg;gg.ineludsa
slates, phyllites and schists.

The Rio Tinto formation in the mine area may be described
as being essentially a series of dark shaly rocks having

quartzite lenses, a few massive argillaceous and calcareous

beds and substantial units of siliceous shales and cherts.

The altered rock on the
footwall of the orebody, and which was mentioned above,
contains pyrite and a little chalcopyrite. Chalcocite and
other supergene copper minerals commonly replace the pyrite

and chalcopyrite in this formation.
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The "ore horizon" occupies a definite position in the
stratigraphie column, but the distinguishing characteristies

of the rocks in this zone alsoc are the result sf—aA—eew

of alteration peseesess and movement. Many of the rocks have
glick, dark shiney faces and the terms "black carbonaceous"

and "woody" deseribe them well. Alongside of individual

sulphide deposits the "ore horizon" beds are quite distinetive.
Awey from sulphide bodies, the alteration effects commonly

are weak and the "ore horizon" rocks are not easily distinguished
from adjoining sediments.

The rocks of the "ore horizon" are darker, have more
figsility and are more broken than adjoining members of the
Rio Tinto formation.

The ores and wall rocks at Mountain City éresentad an
interesting mining problem in loose rock. Square sets were
used entirely for the mining because of the looseness of the
ore and walls and ekse because a high recovery of ore was
desired. Seldom could stope backs of more than 25 or 36
square feet be left open for more than a few hours without
‘caving. Most of the workings were kept timbered close to
the working faces. Detalled geologic notes and samples were
taken daily of every working face in all drifts, cross cuts,
shafts, winzes, raises and stopes. Assay results were

available to the next shift after the samples were taken.

This information was used dally in the operations and it

allowed for accurate and efficient ore control.
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Most of the ore consisted of loose rock and very little
powder was required to break it. In certain sections
of the mine, particularly in the primary ore zone, the
massive sulphidas were vawy hard kb to drill and to
break. The mining Q;; carefully planned and executed
and more than 99 percent of the total sulphide orebody

was extracted.

History of the Discovery:

The history of the discovery of the Mountain City
Copper mine is &ﬁsan£;:§E§;§§§ discoverer, Samuel Frank
Hunt, from the years 1919 to 1932. Hunt, a prospector-

CMeuntam City)
geologist, first was attracted to Cepaﬁgistrict in 1919
when the adjoining Duck Valley Indian Reservation was
opened to the public for mineral locations. A small rush
took place and Hunt arrived too late to locate any claims.
The entire i%&%ﬁkéﬁii?%fEart of the Indian Reservation had
been covered with new locations.

After spending approximastely a week on the reservation,
Hunt satisfied himself of its lack of ore possibilities.
Before leaving the district, however, he investigated the
Copper Gulech area which lies a mile and a half south of the
Regervation. He waarinfarmed that the gulah'reeaivad its
name from a boulder of copper ore and that he could go to
Copper Gulch and see it for himself. He found the boulder
which contained a tiny amount of malachite, some cuprite

and a little native copper.
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He walked up the guleh for a few hundred feet above the
boulder where he found the dump of an old adit on which
was brown and yell@;iggﬁgkn. The adit had been driven
during the 1890 decade by the McGinnis brothers, local
ranchers who at that time were prmspggting for gold. They
had diverted the creek with a small m and sluiced a
few scars of the east side of the guleh. The McGinnis
brothers failed to find gold either on the surface or in
the adit and abandoned the claims.

Hunt told the writer that his uncle, who was a geology
professor in Texas, had once shown him specimens of gossan
from the Rioc Tinto copper deposits in Spain. The rocks
found in 4wee Copper Gulch dwsse bore a marked resemblance
to the Rio Tinto rocks so Hunt called his c¢laim the Nevada
Rio Tinto. |

After locating the property, Hunt interested Mr. Vivian
P, Strange, a Salt lake City, Utah contractor, in supplying
the capital te develop the prospect. For this, Strange recelved
a three guarters irisrest. Hunt returned to Mountain City
yearly and performed the annual assessment work. He once
built a churn drill rig and drilled one hole 135 feet in
depth, and with the help of local rachers sank a shaft T3
feet iéfgggfgﬁ. Strange then hired a reputable geologist
from Salt Lake City to examine the property. The geocloglst,
who made a cursory visit to the property, recommended that
Strange abdndon the venture as it was nothing but a worth-

less prospect. Subsequently, Strange severed his partnership
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with Hunt. Hunt then sought to interst most of the larger
mining companies in the Salt Lake mining region ;4 his property
but failed. During this time he sent specimens ol the gossan
to mining men and geologists in the southwest and in San
Francisco who were experts on gossans. He received a reply
fram San Francisco stating that the specimens did not re-
present a capping of §Ls ceppa;’%¥3g§%§&?%g§‘ﬁid have some
indications of zinc minerals. The letter also contained the
usual statement that the location of the property was too
remote to warrant an examination. Hunt informed the writer
that only one geologist, Reno H. Sales, offered hinm
encouragement. Sales, who happened to be in Salt Lake City
one winter when Hunt was making the rounds of the mining
offices with his little sack of gossan specimens, advised

Hunt to keep digging until he determined what the underlying
sulphides were. Hunt did not forget this interview with Sales.
It was this circumstance that later allowed the Anaconda Copper
Mining Company to make the entering purchase of stock in the
Rio Tinto Copper Company from Hunt. Failure to get action
from any of the establighed mining companies led Hunt to seek
help for finaneing his prospect from Ogden C. Chase, a stock
promotor in Salt Lake City, who dealt in penny mining stocks.
Chase formed the Rio Tinto Mining Company and mailed stock
certificates to a list of prospective buyers along with a
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prospectus. If the prospective buyor wighed to purchase

the stock, he was to pay five assessments of one cent per
as called fr by the RicTinte Co pper Company.
shaqu This stock was transferred, share for share, for

Mountain City Copper Company stoeck after Anaconda obtained
and Scbseg e+h1

e P i 8

control of the property. sold for more
than $17.00 a share. The original prospectus contained a
prediction by Hunt that a large body of 20 percent copper
ore would be found in the shaft at a depth of 225 feet
below the surface. As a matter of record, ore assaying 50

q 2 at that lecatien was dlisco vered

& width of feathag;
)

The total amount of money spent on the property from the

havin
per cent copper owar
242 feet, (£

time Hunt located it in 1919 until ore was found on February
27, 1932 amounted to less than $7000.

Many people, besides Hunt, had an important part in
finding the ore. Ogden C. Chase, the promotor, his brother
George, and his brother-in-law, Percy Christopherson, actually
performed the manual labor to sink the prospeet shaft from
the depth of 73 feet to 242 feet, where ore wuéd:;:;S:edjaek
and Walter Davidson, who operated the general store at
Mountain City, put all of their money into the property and
supplied the prospectors at the mine with food and materials
so that they could keep working. Other loecal people ineluding
George Nelson, George Irland and Pat Maloney helped do the
work and gave encouragement to the miners. Mrs. George Nelson
provided Mr, Hunt with board and room during the years Hunt

performed the annual agsessment work.
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Geologic Work

The earliest recorded geological work in the Mountain
City district was done by W. H. Emmons¥* According to Emmons
"ewaeeee-no geologic mapping was undertaken except that
incidental to examination of the ore deposits.”

In the early summer of 1932, D. C. Gilbert assisted by
Clem Pollocgjg;pthe International Smelting Company, a sub-
sidiary of the Anaconda Copper Mining Company, made a re-
connaisance map (not published) of the Centennial Range from
Mountain City to Bull Run Mountain.

Later, in the summer of 1932, M. B. Kildale and the
writer mapped the surface adjacent to the Mountain City Copper
mine. This map was not published.

In August 1932 Crawford and Frobes ** published a
description of some polished sections of the ore from the
Rio Tinto (Mountain City) Copper mine.

T. B. Nolan, through a joint arrangement between the
Nevada Bureau of Mines and the U. S. Geological Survey
vigsited the district in 1932 and prepared a report **¥

and unfortunately this, too, was never published.

* Emmons, W.H., A Reconnaisance of Some Mining Camps
in Elko, Lander and Eureka Counties,
Nevada, U. 8. Geological Survey Bulletin
408, 1908,

** Crawford, A. L. and Frobes, D. C., Microscopic
characteristics of the Rio Tinto, Nevada
Copper deposits. The Mines Magazine (Colorado
School of Mines Alymni Association)
Vol. 22, pp 7-93 August 1932

*%% Nolan, T. B., The Mountain City Mining District, 882
Elko County, Nevada; g3 .



13w

8. K. Droubay and the writer mapped the Mountain City
Quadrangle in 1938 but this work was not published.

Mapping emphasis was placed on locating and exsmining the
Rio Tinto Formation to the east and northeast of the mine
and determining the extent and ral@tianahxp ¢f the granitie
rocks to the Paleoxzoic ‘edimuntury rocks in the quadrangle.
The volocanies were grnnyed as a single unit and no attempt
was made to determine structure in the voloanic aress.

" Many sources of geolbgic information are included here.
The gen&agia notes of Reno H. 3a1au, maﬂa during the
eriginal oxuninntion of the mine, the aurftaa maps of D. a.
Gilbert, the maps and stratigraphie uurru&atiun charts
made by Graydon n. aﬁaahnl and Roger ﬂm&ttun, obeservations
of M. B, xnlﬁuln and QWm.nwmn and @%hnr officials of the
Anaconds Copper Mining Company together with undnrgx@und_
netes and maps wade by W. T, Swensen, James Wilson, Earl
Whitney, John Baker, Charles Nichasls, darl Stevenson
and other members af‘ﬁhagnhmnkuin City Geological department
all were used freely. Responsibility for any statements
made here. however, 1s sole}y the writer's, Permission to
publish thiu”puya§‘wui-ngwn“hy Hﬁ('@lwdafﬁ Weed, Chairmsn
of the Board of n&wnatara and Mr. vimgtmﬁ D. Perry, Vice
President and Chief ﬂmu&asist ut the Aamewmd& Danpany
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General Geologic Setting of Mine

The Mountain City Copper Mine lies in the northern part
of the Centennial Mountain range at an elevation of approximately
6000 feet. The copper orebodies occur in the Rio Tinto
formation, which underlies the Banner formation of Mississippian
age. The Paleozoic rocks become progressively older to the
Southwest in the Centennial range and 12 miles from the Mountain
City Copper Mine is the Cambrian quartzite which forms the bulk
of Bull Run Mountain. The greater part of the beds in this 12
mile stretch of the Centennial range strike generally easterly
and northeasterly and dip northerly. The Rio Tinto formation
has a northerly dip. Approximately a mile north of the mine is
the Mountain City granodiorite. The sedimentary rocks overlying
the Rio Tinto formation also dip northerly toward the intrusive.
The Mountain City granodiorite is one of a series of easterly
elongated intrusives that occupy an east-west trending mountainous
belt .which is joined to the Centennial range in the Mountain City
and adjoining Owyhee quadrangles. The Mountain City granodiorite
mass is exposed for 7 miles in the Mountain City quadrangle and
extends westerly into the adjoining Owyhee quadrangle. Its

Ceowtactk

maximum North-South dimension is 4 miles. The southﬁgf the
granodiorite is generally steep and its north contact dips
gently to moderately north. The invaded rocks north of the

intrusive exhibit a higher degree of metamorphism over a broader
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area than those to the south of the intrusive. North of the

mine and largely within the Banner formation are amphibolites
consisting of small intrusive plugs, sills, dikes and possibly

some extrusives. The amphibolites are believed to have been

derived from andesites or diorites. There are a few igneous

dikes in the mine area but their original texture is -eempietely
obliterated by alteration. The least altered of the dikes afpcar'4‘
hav%?porphyritic texture. None of the dikes are in contact

with the hypogene orebody. They are generally light gray in

color and possibly are andesitic in composition.

Remnants of extrusive volcanic rocks are found in the
higher elevations in the mine area. One pate lies 1600 feet
gouth and another 3200 feet northeasterly of the mine.

To Summarize: The Mountain City Copper orebodies occur
in north-dipping shaly sedimentary rocks of the Rio Tinto
formation & mile south of the Mountain City granodiorite. A
few altered igneous dikes are found in the mine area. These
do not intersect the hypogene orebodies and their relationship
to the ore is not eclear. The amphibolites which occur largely
in the Banner formation north of the mine area and south of
the granodiorite commonly contalin oxide copper minerals but
this copper mineralization apparently is unrelated to the

hypogene copper mineralization of the Mountain City Copper mine.
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The Rio Tinto Formation

The Mountain City Copper orebodies ocecur in the Rio
Tinto formation. The thickness of this formation has been
estimated from as little as 1100 feet to as much as 2100
feet in the mine area. The lower figure seems more W keL\
ressonable. There is ﬁg:;ggigiurbed section that can be
measured, eempretedry. Tight folds and faults break the
continuity of the secticn. Many of the units vary in

oth vertically and latevally
thickness and lithology within short distances i the mine
area.

The Banner formation unconformably overlies the Rio
Tinto formation. In the Rio Grande mine workings a fault
separates the two formations. The lowermost unit of the
Banner formation in this area i1s a conglomerate largely
composed of angular to gubangular fragments of limestone
and bluish grey limy shale,sdd This rock contains an
occasional 4" to 10" rounded boulder of white quartzite.
Overlying the conglomerate is a medium grained sandstone,
the lower part of which is cemented with loose fine limy
particles. Amphibolite igzygg}usive into the sandstone
as a sill or possibly it could be an extrusive. The
amphibolite contains porphyroblasts of calcite, native
copper, cuprite and malachite. Most of these are 1/4"
to 3/8" in diameter. The sandstone grades upward into

a bluish limestone.
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Underlying the Rio Tinto formation is the Black Rock
quartzite - a dark, coarse textured and often cross bedded
quartzite. Near the north contact of the quartzite, it is
commonly brecciated and cemented with white quartz. This
breccia in some places contains pyrite. The quartzite
contains shale partings.

G. R. Beechel and R. Smitten compiled the mine

of e Rie Tiwte formatuin
stratigraphic informationﬁgnd made a set of 1"=50' maps
for the Mountain City Copper Company in 1938. Their
description of the units, beginning with the oldest of the

series, is as follows:

Gray to black chert with gray shale partings.

Measured thi

_in mine area is 15 feet.
——

Schisty and siliceous shale. Black schisty

and carbonaceous shale and gray to black
siliceocus or silicified shale in irregular
layers. Schistocity well developed. Some
white banded quartz. The thickness ranges
from 225 to 254 feet in mine area.

Footwall well-bedded shale. Light gray to

black well-bedded shale. Bedding distinet.
Some tight folding and cross-bedding.

Striped in layers of light to dark gray in
upper levels of mine. Locally the shale is
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loose and gritty. Small tubular lenses

of gray quartz - these being 1" by 3" or 4"
in cross section and up to 10' or 12' in
length, are common. The shale grades into
a medium to dark gray limy shale on lower
levels of mine. The thickness ranges from
LU8 feet to 531 feet in mine area and is

as much as 772 feet in the east end of

mine workings.

Black carbonaceous shale, This is the so-

called "ore horizon." It is a generally
loose and fissile black carbonaceous shale.
Contains areas of siliceous shales and hard,
blocky massive argillites. Much of the rock

is schistose and is intensely crumpled.

The hanging wall, well-bedded, black to

dark gray shale has distinet bedding. On

the upper levels of the mine the shale is
alternately light and dark gray with irregular
schistose black units. DBecomes more massive
in lower levels of mine with less distinct
bedding.
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Limy shale, generally gray but partly
bz!m:m; gray and black, Texture slaty

to massive. Contains small stringers of
caloite, layers of acicular metamorphics
and ervatic aress of silicification.

Prom the black carbonsceous shale unit
up are lenses of dark gray quartrite.

Pyrite is indigenous to the most of the
shales of the Rio Tinto formation,
particularly the blwk m dark gray
jms.m, | LR
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| in 1% 242 feet to the vater table. .
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compused of loose, sandy fragments of quartz cemented

with yellow and brown iren oxides. A very smsll amount

of the gossan had brick red and maroon coloration. The 190
foot adit into the west side of the gulch, although it
angles across the strike, showed the gossan to have a
substantial width at this point. rawthur south are some
silieiried bre@eia aatexmps having i&an axid&ua In the

_exposed on the surface. When excuﬁaﬁiﬁnh'&iter were made

for the surface plant of Mo, 2 nhufﬁffﬂ«hﬂ oxide copper

he No. 1 a?””? uud aalmurnd

Ghﬁ—swéziii p&wﬁ w# the 200 1&V¢m ‘

3‘¢&migouuan. In

 minepsls. Most of

,,i?ﬁﬁtﬂrigtd —_——

;f &Bhﬂau and a@ntinun&
the water table the .

J-&Fwa&mww and brown  f5

‘bottom of the Gulch was & small cut having a few malachite
stains, Other than thia, there vurgjﬁé‘amyﬁar minerals

| minnﬁaln ware found in ﬁho t»utwnll\éhh&ud« This raprmacmted E
ﬂh’ duterop of the ﬂ“ﬁﬁfduna miuaralﬁ;eé aten on 300 1evalaf;-
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@agp«r mine are pytitu, ahulamyyrito and :phularite.
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asurito, aupritu and nutiv» uuygar. ". o o |
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typaa is shown wa thu aaawnpanins 1"m50’ plau muwa ana |
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type: graaandiag from thn hanuing wui& ﬁa the rnatwazi «f
ﬁh» ”266“ ore lens is 1) Mmtnivﬂ 2) Qumrtxitn 3) Bark .
quurtx with some qu«wtsita &) 3anaad whiﬁn qaurtz ann 5) |
Altered ehale. o

. he unnnivu hypasunq ore 18 aammwnaa xtrsalr of un  _
intimnta mixtava at fin« aruinad pyr&ut, ahulm«»yrita umﬁ ' f ‘ g
qwnrtx with ninoy nphmlmrita. ?ha raah is vtry hnrd und T

‘ dcuae. ryrit« 1u mmu% a»unﬂanﬁ, whuzaapywita utwally

namprﬁa«a rmwm 6 ta 30 pnrmqnt and whita quartx frwm 5 tn

' ﬁg paraaut @f the rwﬁk» ﬁhm mmaaiva typn ore oneuww “ ~f'5u |
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of thu ore lmnuna. xtu mnm&uwti with tht h&nsins wali
uhnlna and mi@h athur hypaanna ore types are mhﬁwy.
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quartsite texture uxtnmush the reck hau buun pi&iﬁi&iuﬁ
arwutiﬁnxlw ahaaampymitu is aﬂnuaany umru sbundant than

|  pyrite and forms 25 to 40 percent of thnrrauk. Bedding is ‘f[fﬁf |
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The ”dark qumrta” ore type often includes some
quurznitw.\ The rock has been aampiaﬁaly silicified and,
in most places, a a«urae~bat diut&ﬁat bnnding is developed
parallel 25“z2f“xfrika of the walls of the ore lwnn.  |
Chaleepyrite, is more abunﬁunx than pyrite. The uulphida
minerals scour as 1rwegu1ur‘atraaku and blabn ana are
geldom aaaamp&nied by lutar surge gluaay quurtm nxeept naur ”
the @ﬁntnat with the ”btmdad white quartz" ore tyw&.‘ The
contact of the “duwk quarua with tha ”Banﬁmd white &u&r&a
ore typos utuulmy is sharp but in the mawwr wmntaxn p&rt
of t&w "aoo" orebody and in @me "60o" Webndy it s
sruﬁﬁtianai. %&piam& uaanyu of &his typa hwpwa&nn ura ~_
‘wamge from 3 to 12 pewnnnx eopper., |

The "banded white qaawtx“ type ﬁru uuuui&y nndurliam
the “tmvk qmrm ore. The bands am x‘m 'y quaﬂm of m
1n@h to an 1nah 1n width* ﬁhn b&nﬁ&n@ unldﬁm &t pavlllal
H ﬁm the strike nnd dip mf @hu ore lnna, Tha hunda wwuld
Wnﬁﬁanonz tha @&iginm& hadﬁing p&anag.; th 1n1tiul
ai&&@iria&tiﬁa i& amﬂp&u&a uﬂd the bmaﬂad quurtz 1u danua S
and whitﬁ. mb au@ph&dau uaaamwamiaﬁ thm umway uiliwiti@a@iwnﬁhff?‘
e hmaaa mm vas. amam and th ‘unxmxm»a by the
are m&nﬂrm&iwimg nurgm @umaxa&&mu'wi an &”foﬁf
g&aany qumr%w, yyritc umd ahu&uwww@ato» mhn hamdud qwur@z
yia cut hy a mwriud wr timy mr&wuwnnuua vuin&atu »r c&auﬁy

o ﬁuux&x, »wwitm unﬁ eh&lﬁ@%&riﬁt“ @ma mr any mwmh&m&%iwm wr
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thgmqf@&g@%ﬁﬁihgx&ismuy occur in any one veinlet. The
v@iniat¢ §§h$mnxy range from 1/32" to 1/4" in width. 'The
parsgenetic sequence is definite; quarts being followed
by pyrite then @hal«apyritu. 3 | | ,

Far rumaved from the ore 1&3&»: at tha era harinan »
and,zn,xpaks much lower atr&&isvmphiaally, exploration to
tha‘a&kt and southeast of the mine disclosed areas of white
banded silicified shale that is similiar to the "banded
ghita;ﬁmmx@nn«wxa type. This rock, hnwuvar, ggngzzﬁid only
‘riwutynvtga<aiiiaitiaatian, xt,haa,nat bpcm,myuaqua_ﬁna
does not contain the all impertant later veinlets of the
quarts, pyrite, chalcopyrite murs¢. %hc attitad» of the
banding in theuﬁ uiaiaitiad zones does not uamrwrh either
to badaing or schistoelty.

‘The "chloritic altered shale” which forms thu fﬁwtwmll .
of the greater part of the "200" orebody centaing streaks
of pyrite and chaloopyrite most of which lie close to
adjacent ore types. This soft mass of clayey and chleritic
sltered shale is in sharp contrast with the adjacent ore
tyyuu,fana fault gouges sre developed xdrgnxy”wmtﬁin 5 feet
of the centact. Most of the ore that occurs in the |
ah&aritia ultarvd shale lies aluua to this 5~rbnﬁ sﬁﬂg@ sone.
Where ah&aritia altered shale #n the rmﬂtwall of tha orebody
was present, it seted as a dain anﬁ wwutriatad the copper rich
‘tuyarsuna swlu&innn tm the awvba@w xtwu&*¢ Xa thu aautnrm
Part of the orebedy this altered shale is mm«s and the
supergene aw&mtiamu misxiﬁad xwuthwu&ﬁn inte the fuatwul&
shales as much as 600 fest from the hypegens ammv |




i ﬁhﬁ uupmxmaau sulphide mina?ulu ara ah&lemaite,
which 1s lsrgely of the sooty vmriaty, b«rni&u,
covellite and pyrite. |

The deposition of the supergens cepper ﬁuiphidon |

was 80 anm@&wta ‘over a large proportion of th& hapagﬁao
arnb&dw that the original ore t«xﬁuwuu wmrn 1&rs¢my
ah&itawntmﬁ. Where this decurred tha rock was givun~ |
the name "massive highwgrade type wc. There are Some
mxiwn hypogene sulphides and quarts 1«% in w,a
ore type. |

who raatwu11 wha&a& tMnt ﬁ@&&&i& nuwtrsun« @wnpnw

| uinawala, and their oxidation yraaunta* are #@ﬂ»id«&lﬁ Bl

%0 be & second supergene ore type. ;ﬁh&‘d&ﬁ%ﬁ@*ﬁaﬁ bmtww&ai1~f ni>

~ the two nuwarsanﬁ«GWQ twwﬁt is th&t ﬂf« m&ﬁ%&ve %1shnga&ug  |
"kypw originally wes & hypogene ore whereas the footwall

5 f‘nhaﬁaa ﬁwigima&ly were net hypogene a#a - dﬁwt ‘;ff#mﬁﬁ*“*'f‘

| *m mpwgm& mm ﬁm w ”mm" wmf,‘"

y is generally

taot with the gossen mid

d , “;“'ax‘ the envichment
 «$#¢&£§ from 5@ raﬁt t@ xa mmwh J"??bnxww the 200 ;~? ‘“T”

'_1;?»1. ‘The deeper pwmmam of &aaamu*;‘ ‘snriched arn Nﬂwﬁkﬁﬁ*

~ the results of I@waw permosble zones unxan a&kwﬂmﬁ the

!ﬁ@tﬁﬁnﬂﬂ uw&aﬁiﬁmu nﬁ#ﬂﬁa to vumluaﬁwm&b ;fff‘“*“"‘ '




 §ywmmammwmm$m¢mmw'w gin e
s o owd wkz.ﬂ:.‘,we- (\w\\‘-(»e ‘are dr&wwf
" or less aapamﬂimg hwn %hn wmmmya &&*‘E;H 

1. ,ﬁ&t nmxpkide zone. zm rom | ‘

e, minery
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- dh@imaa&%n, bornite and covellites replace |
léﬁgaéhpyrité and pyrite. In many yiaegt chalcoeite £1lls
1n\ap¢n eracks and Vugs. Wndau%tadly, an Qhﬁ water tubla
was \pmaruanivhjﬁ&im MWM@ there mn a W of the

:uﬁnar part of the uupwrgnna xmnm nnm tha aapynr rndapwaitwd

in the water tsble zone,
In ﬁhﬁ aaatarn part. af tha arabway en nrru%im 1&?&&
of vmmw 1awna tiny pyrita arwut&la ewmtumning no aagyar,

V&inn an @Wp of the amyﬁwaama oopper arw umd unﬁwv tha rus&y
' gamamn‘ This layer is as mich as 12 feet in thickness.

Through the greater part nf the ”ﬁ@@“ awubmdy, the
ul&&w&ﬁ sﬁm&a layer on the rwaﬁwazl of thn ardha&y scted
ua A ﬁum ama wmntv&at«d the umwurgwﬂn ﬁmvﬁawwbnadana

Auglutiu&» u@ the wvubwﬁy 1ﬁuulr. xn ﬁhﬁ uaa&mvn um& of thu .

»rubnﬁvs where the u&iaw»a ahnxu/ﬁaww nﬂ* auuaw on %hm ‘

‘#naﬁwuam of the. hwmmgﬁam athﬁaw, khmwm wms - anamma mt thn

aupormwnn c&ppmwnhmawiﬁa awluﬁiamw mn@ n;z”f:f;««w ale
WeE anpﬁaiﬁwd for more than 600 feet. f;fﬂ\’ff"“" 

of the :emmm w the iwmm or: body. This mecondary
orebod nearvest the hypege _f ﬂfV] nnd a tuw

‘g;,_ama tﬂp ﬂr

fimad aqn& amhﬁaaa tw uma




level.’ ﬁku prineipal ere m&nmwa& 18’ whmmmuaitu althauah
auwritm and native amyynr have a widn dizﬁribu&&nm’
‘Malaghite is the »miw@ipai axida &app%ﬁ m@anwul on the '
200 1«@%1. @ﬁm&ma&&%a wmplumad the 1nam¢anaaa wyrita @r -
the footwall. ﬂh&lﬁ&. Pwanxbly ﬁh@ carbon of the blaek
shales alse @@ﬂ&d hmv» pwaazpi%mtad the ahu&uﬁaita.»‘hm
attenpt was made to mine and mill hh@ sa«mnﬂary "f»mﬁwulx
shale @wtbway “but anky @hm battar mmnawalina@ nraua ;
wwwu a@«ﬁﬁmﬁa‘

 Rich spots of chaleocite in the amm are mmmmm
with tubular rods of dark grey quarts which are mmw |
diéﬁr&%uﬁuﬁ in the footwall shales. These ww&a hﬁvm @vﬁl
cross sestion of 1" by 2" or 3" and: have xamgﬁh o great
8 ‘10i/feet or move.

" The footwall shales slso were mineralized with
mnwwmﬁa&y ampyaw\mimﬁwula Where twumaVﬁvuu ﬁ;”fﬁa cut the
hypogens orebody and broke the a&&v«w ama& wt uan altawad-
ahm1¢ an tha fbmtwaxx at thu wﬁ&%#fsr |




The stratigraphie mﬁ.ﬁ mwm as the “mw Mm;mn”
securs wpmximwly *&w t «‘i,'ja mt‘ thu 'my mp am #m
base of the Rm Tinte mmmm. m m Mm :mmmﬂy
dammd and Mmrmw mw wiﬁh *&m uxu dumm&
adjoining shales. The intense crumpling m& mmmt
in the "ore horizon" provided the important Wﬁ
sentrol for the mineralization. o "

Post minersl feults are abundant .‘m the mine mu._
mmmpmm@mumwx.wm,wn TO% W, ‘
atriking and westerly aiymm rwxw tm'k e&imlm& ﬁm . | |
ore to the left om plen. In the wwm part of Wm -
mine this ywm i antly mmnmwwiy m»imm swtm :un
terminsted by the No. 6 m&, mlm mﬁ%&m&x, mwx
strikes frem N. 55° - 70° ¥. and dips frem 510 te 680
northeasterly. The No, 6 mm has & w:wm hand a:w )

plagement on plan, mwmm ;_‘_ﬁ!}wmimmi rmxw in
the mine are are nermal or gr fty type sthmu. M. 1
1%, however, mam&w was Widm& to be L] mmﬂ
rmm altheugh tm.a M%amr#tmm has bm mm&m
W ' mmm%wly »ﬁwtk&m mm Mﬂ sharply

mmm aw the « dy




MOUNTAIN CITY COPPER COMPANY

STATEMENT OF ORE PRODUCED TO DECEMBFR 31, 1949 COMPILED FROM SHIPMINTS OF ORE TO SMELTERS
AND FROM ORE MILLFD AS SHOWN BY "STATRMENT OF TREATMENT, PRODUCTION AND LOSSES AT CONCENTRATOR®

Year

SHIFMINTS * SHIPPING ORF

1932

1935

1936

1937

1938

1939

1940

1941

1942

1943

1944

1945

1946

1947

Total Shipments:-
On Hand 12-31-47

Total Production to December 31,1947:-

ORE MILLFD - MILLING ORE

1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947

Total Milled:-
On Hand 12-31-47

Total Production %o December 31,1949:-%* 1,959,672,040

GRAND TOTAL PRODUCTION TO DECEMB
31, 1947:=-

LT

* These figures are actual smelter weights and assays.

** Figures calculated ¥ the mia> office from operations of "Poidometer” imstalled in mill.

=274 304,29

Wet - Dry’ __COPPER SILVER GOLD
Weight % Weight Per Ounces ' Ounces
Pounds H20 Pounds  Cent Pounds  Per Ton Qunces ~ Pex Tom Ounces
* 1,470,621 2,201 1,437,076  37.259 535,442 2348 250,19 -G0S 3,593
* 31,951,522 2.564 31,132,285 26.312 8,191,666 0422 6,566,771 ' .0025 39.310
* 89,688,440 2.895 87,091,822 25.989 22,633,046 o435 18,932.24 0052 226,680
* 54,037,810 3.222 52,296,742 27.242 14,246,869  .446 11,651.96 .0060 146,224
*13,583,980 3,968 13,044,937 25.795, 3,364,912 .628 4,096.62 -0068 44,518
* 44,263,560 3.375 42,769,843 28.319 . 12,111,996 «515 11,023.53 0082 175.370
* 44,458,220 2,775 43,224,520 27.356 11,824,340 -498 10,764.32 .0091 197,706 °
* 34,425,580 2,435 33,587,271 26.847 9,017,229 +438 7:357.03 . 20096 161.149
* 17,177,360 2.282 16,785,381 27.695 = 4.645.739 <348 2,918.70 . 0100 85,926
» 8,788,596 2.515 8,567,872 25.33) 2,170 064 .428 1,833.42 -0095 40.825
* 12,077,576 2.743 11,746,264 17.138 2,013 U3  ,489 2,873.18 .0101 59.252
* 6,770,160 2.770 6,582,595 19,573 834 226 2445 1,465.15 0115 31.953
* 3,665,840 3,216 3,547,954 129.228 611,153,  .416 137.52 20153 2%.103
* 2,320,960 2,239 2,270,942  11.305 256 720 2370 419,56 -0116 13.172
*364 630,525 2.905 354,085,504 26.112 92,460,238 -457 80,890,19 20071 1,256.760
000 000 :
*364,680,525 2.905 354,085,504 26,112 = 92,460,238 457 80,890,19 00071 1,256.780
** 54,234,040 2,141 53,072,960 8.531 4,527,464 -2827 7,503.43 -005 132.682
*271, 716,400 4,149 260,443,600 8.264 21,524,346 2266 34,650,05 00058 757.689
¥ 125,925,400 4,655 120,064,000 8.428 10,119,435 «215 12,919.25 0 -0054 326,429 .
** 234,586,200 4,439 224,173,800 8.071 18,092,495 <261 29,215,617 -0054 607,414
** 253,410,200 = 4,340 242,411,600 7.188 17,424,908  ,251 30,433.63 <0054 653.133
*% 241,081,400 4,319 230,669,600 6.204 14,311,368 2240 27,717.20 .005 581.012
** 226,936,400 4.5217 216,663,000 5.205 11,277,550 -214 23,155.68 0005 53%.881
** 215,377,600 5.169 204,244,600 4.692 9,583,331 °194 19,857.14 -0049 500,485
** 148,204,600  5.576 139,941,360 - 5.386 7,536,799  .261 18,286,08 0053 372,961
** 192,770,000 6.731 67,871,600 5.723 3,918,441 0279 9,464,14 0074 249,447
* 65,715,600 8.593 60,068,400 5.672 3,407,170 2208 6,234.38 <0068 203.162
** 49,714,200 7,380 46,045,400 4,653 2,142,515 2173 3:971.93 -0064 148.033
*i.959.672,ggg 4.797 1,865,669,9:% 6.639 123,865,822 0239 223,408,558 -0054 5,070,928
26
4.797 1,865,669,920 6.639 123,865, 822 +239 223%,408,58 .0054 ' 5.,0%70.928

38200 Ol



