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Chalk Mountain, gaartz Mountain, Gold Basin, and

King Mining Districts, Nevada. .

The Chalk Mountain and Quartz Mountain mining districts are in southwestern
Nevada southeast of Fallon, the nearest railroad station, to which the ore is
hauled by autotrucks over the Lincoln Highway and thence shipped to Balt Lake City,
Utah, The districts have recently been brought into prominence by the discovery
of valuable ore bodies, This general region was examined by the Geological Survey
- several years ago, but in view of the recent discoveries and considerable produc-
tion another visit was made in October, 1926, The work was, done by F. C. Schrader,
geologist, who received valuable aid and information from the local mining compa~
nies. The deposits occur mostly in Triassic (?) limestone and are associated with
porphyritic intrusive rocks, like the ores of Tintic, Utah, and Leadville, Colo.

Chalk Moyntain District

The Chalk Mountain district is about 40 miles east-southeast of Fallon, i
ChurcIN1 County, midway between the famous old Tairview and Wonder districts
(See figN2.) Chalk Mountain, in which nearly all the ore occurs, is a congicu~
ous whitisMhill in Fairview Valley. It is about/é'miles long, in & norigEnorth-
east directidy, and 2 miles wide, and it rises to an altitude of 5,440 Meet, or
about 1,000 fed§ above the surrounding surface. (See fig, 3.) It ig separated
from the west frot of the Westgate Range, which contains the eastgfhn part of the
district, by a vall\y about a mile wide,

Geology

Chalk Mountain consie® mainly of whitish dolomipic limestone which has
been arched into an anticlinalN\fault block along its Yngitudinal axis and in~
truded by granodiorite porphyry.\ The limestone coniffins the ore deposits, It is
medium to thick bedded and is moreNQr less marmarigfd. It has bveen faulted,
sheeted, and locally intensely fold Pronouncgll faults occur along the east
front of the mountainsg, and with themNe assocjffted the principal zone of miner-
aligation, TFaulting and mineralizationNave gcurred also on the west slope, in
a cross zone, or “iron belt," nearly a miNgAouth of the north end, and across the
south end. Along the contact the granodigMte porphyry has changed the limestone -
into dolomitic marble and produced a conjlctdgetamorphic zone, in places several
hundred feet wide, containing a score of more \f the usual metamorphic minerals
and also bodies of ferruginous magnetlfc greenstdge or low-grade iron ore, with
which copper minerals are associategd FEpidote, aNgreen calciwn-aluminum silicate,
occurs in large bodies on the wesifslope of the moMNgtain, and large masses of
phlogopite, a light-gray, pearlyflustered magnesium N\ica, are found at the south-
east base. No fossils indicatje of its age have yet\geen found in the limestone
of Chalk Mountain, but becaugh of Jurassic fossils fourR in limestone in the foot-
hills to the south and in tjf adjacent part of the WestgAie Range, and because of
the more highly metamorphg;éd character and dynamically sINttered condition of the
limestone in Chalk Mountyfin, it is thought to be probably o Triassic age and to
belong to the formatiopfthat occurs 12 miles to the north, i\ the Stillwater Renge,
and was described by /'e Fortieth Parallel Survey as the KoipAto series.

The granod';/ite porphyry, with which the ore deposits ar§ genetically con~.

nected, is a med}fm-grained gray porphyritic rock composed chiefl) of soda-lime
and alkali feldépars, quartz, biotite, and hornblende.

The Jfmestone and granodiorite porphyry are intruded by dikes \f a greenigh
iron~gray glorite and a whitich aplite, which are presumably complemen€Nery to o
each othgf and have been differentimted from the granodiorite porphyry Negma. In
places fre deposits are associated with these dikes. s

At the north end of the mountain the limestone and the granodiorite ,
pogbhyry are mostly covered by rhyolite, a light-colored siliceous volcanic Yock,
Oof the northeast slope occur two small areas of a dark-greenish iron-gray andgeite,
and a small belt of the andesite crosses the south base, IE
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Westgate Range

About 2 miles east of Chalk Xountain, in the west slope of the Westgate

Range, which here is composed chiefly of Jurassic limestone, is a north-south
series of active prospects or claim groups, lncluding the Mogul, Huber-Morrell,
Watkins, Sawyer, Twin etals, and Volff, These prospects extend through a dis-
tance of several miles ond are mostly at altitudes between 5,000 and 5,600 feet.
Some of them have made 'a small production. The deposits, like those at Challk
Jlountain, carry lead and silver and occur in veins and replacement bodies in the

- limestone, but they are closely associated with intrusive andesite and rhyolite
and therefore may belong %o the Tertiury period of ore deposition,

_ @z Mountain District ' )

The Quartz Mountain district is in Nye County, 60 miles east-southeast of
Fallon, 25 miles south-southeast of Challe Mountain, and just northwest of Marble
and the old Illinois mine, (See fig., 2,) It is about 8 miles long east and west
. by 5 miles wide, @artz Mountain and. the town and post office of (martz Mountain
are near its center. (See fig. 1.) ' The Population is ahout 200, "4 daily anto
mail stage is in operation from Tallon.

The district lies in open rolling country, It is drained southward into
Gobbe Valley. = The dominant topographic and structural features and the ore de~
posits trend northwestward. The southeastern part of the district is occupied by
the western half of the Lodi Hills, which have the form of an isosceles triangle
with its apex on the northwest in Quartz Mountain, (See fig. 1.) The greund-
water table probabdbly stands at a depth of about 800 feet,

The district is named from Qartz Mountain, a low elliptical hill about
half a mile long and 100 feet high, much of whose northern half is strewn with
quartz and whitish silicified rock. .Ore deposits similar to those it contains
were discovered in 1858 at the neighboring Illinois mine, which produced more
than $100,000 in lead-silver-gold ore, and in 1905 ore was discovered in the
western part of the district, 2 miles west of Quartz Mountain, vhere the Broken
Hills mine has produced more than $210,000 in similar ore, -

Ore was discovered at Quartz Mountain in 1920, and by the end of 1925, under
the Annette-Walker lease, the discovery property had produced $90,000 worth of ore,
Then the property, henceforth known as the San Rafael mine, and many surrounding
claims were taken over by several mining companies, including the San Rafael Co. ,
which has since produced and shipped from the mine about $250,000 worth of silver-
lead ore running about $40 to the ton and has opened up sufficient ore to continue
its prosent rate of output for a year.

Mining or deep prospecting is also being done on several other properties,
including the Quartz Mountain Metals, Hasbrouck, Calico, San Felipe, Exchequer,
Standard, Argentum, West Divide, Tripod, Desert, and Iron Mountain, Some of them
are opened to depths of 400 reet, and some have made a small production.

(eology

Most of the surface is covered by a mantle of alluvium or wagh, 150 feet
in maxinum thickness, beneath which the consolidated rocks are mostly Tertiary
volcanic flows, but the Lodi Hills, in which are nearly all the recently discovered
ore deposits, is chiefly Cretaceous or Jurassic granodiorite porphyry or allied
intrusive rocks, together with areas and masses of Triassic (?) limestone and
greenstone, (See fig, 1,) The assignments to the Mesozoic are based on age
determinations of similar rocks in the adjoining Paradise Range, on the southeast,
made by H, G. Ferguson and S. H, Cathcart, of the Geological Survey. In the Lodi
Hills the limestone is locally underlain by an older series of volcanic green-
stones and tuffs of Triassic (7) age.

The most abundant of the granitic rocks is the granodiorite porphyry, which ’
has intruded and metamorphosed the limestone and together with its complementary
dikes of diorite, quartz monzonite, and aplite represents the magma from which the
ores were derived, It is a dull greenish~gray medium~grained rock and is locally
compressed, with most of its minerals considerably altered.

The oldest sedimentary rock is the limestone exposed in the Lodi Hills,
These hillg consist mainly of a batholith of granodiorite porphyry containing
remnants of a huge limestone roof, most of which has been removed by erosion,
The limestone is the principal ore repository., It is a medium to thick bedded
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bluish~gray crystalline rock and contains a little interbedded black shale and
volcanic greenstone. It has been metamorphosed, faulted, and folded, The struc~
ture is mostly monoclinal, as at Quartz Mountain., Just north of Qartz Mountain
the limestone is thought to be down faulted and deeply buried by the Tertiary
volcanic rocks, It has not yet been found in the Calico mine, which is 400 feet
deep with its bottom in rhyolite and granodiorite porphyry. The faulting seems
to have included the northeast side of Qrartz Mountain, as neither the limestone
nor the Lease vein occurs northeast of the fault. '

Encircling Quartz Mountain on the north and west is a seriec of nearly flat-
lying, mostly light-colored lavas of Tertiary age, consisting chiefly of rhyolite
but including also basic types. The series consists of flows, tuff, and breccia
and is about 500 feet thick, (See fig. 1.) These rocks arc considerably altered
hydrothermally, as well as by oxidation, and contain much sericite.

In places the volcanic rocks are cut by dikes which probably are branchés
of the younger flows, A large dike of this class is intruded along the contact of
the lava flows with the older rocks of Quartz Mountain, It is a brownish-drab
dense roclk which is regarded as criginally andesite but now‘consistS'mostly of

- secondary sericite. Branches of it in the San Rafael mine consist almost wholly
of greenish chlorite and actinolite.

In the western part of the district the lava series, which there has not
been differentiated, consists chiefly of the andesite and andesite breccia that
contains the Broken Hills ore deposits. It has a known thickness of 350 feet,

Ore Deposits

The general distribution of the ore deposits and mineralization is indicated
by the position of the mines, prespects, and claim groups shown on the map (fig, 1.)
The ore deposits occur in two groups -- Mesozoic and Tertiary, .

Mesozoic deposits

The Mesozoic deposits are genetically associated with the granodiorite
porphyry and its complementary dikes, They occur in the limestone in the Todi
[Iills area and are mostly the result of replacenent, The ores, which yield silver
and lead, are characteristically gray and yellowish lead carbomate ores containing
lumps of galena, The ore minerals are chiefly cerusite, argentiferous galena,
bind¥ieimite,, plumbojarosite, anglesite, cerargyrite, argentite, and gold. The
gangue mineral consists chiefly of iron-stained commimited quartz with chert{ or
flint, Jasperoid, calcite, dolomite, Jjarosite, and argillaceous material. Proximi-
by to ore or an ore body in the limestone is usually indicated by the presence of
iron or manganese oxides, cerusite, specks of galena, and copper stain, The largest
deposits are those of the Lease vein, in (uartz Mountain, which have been most
exploited in the San Rafael mine. ’

The Mesozoic ores were formed by ascending hot solutions as replacement
deposits in the limestone at moderate depth and temperature, They were deposited
as sulphides, principally argentiferous galena, from which oxidized ore minerals
were subsequently leached by descending surface waters and concentrated at lower
levels, where they formed new deposits and enriched the ore bodies already there,

The succession of events as indicated at Quartz Mountain was about as
follows: : '

1. Uphecaval and intrusion of the limestone by the granodiorite porphyry.

2. Deposition of the Lease vein by hot magmetic solutions ascending from
the gramodiorite porphyry and circulating through the limestone,

3, A long period of subaerial erosion during which Quartz Mountain and the
Lease vein were brought to or nearly to the surface, and the ores
woere more or less oxidiged, ’

4. Effusion of the Tertiary voleanic rocks, which probably covered Quarty
Mountain and vicinity. .

5+ Intrusion of the andesite dike at the northeast side of Quartz Mountain, ;
accompanied by faulting down of the limestone and the Lease vein on ‘ L
the northeast, ' : S

6. A second period of erosion during which the volcanic covering was removed . -
from the Mesozoic rocks at Quartz Mountain and the deposits were further .
oxidized and partly enriched by descending surface wators, T
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Tertiary deposits

The Tertiary denosits occur chikfly in veins and fault-breccia zones.in
the Tertiary volcanic rocks., They contain lead, silver, and gold. The ore
minerals are chiefly cerusite, argentiferous galena, argentite, cerargyrite, and
gold. The gangue consists chiefly of brecciated wall rock, more or less altered
and mineraliged, quartz, and calcite, with a little sphalerite and traces of
antimony, Most of it is more or less stained with iron and manganese oxides,

Besides the Tertiary deposits at Broken Hill, which are to be described in a later
report, there are a few at Cuartz Mountain.

At Quartz Mountain the deposits occur chiefly in the Vertical vein and
several small fault-breccia veins in the volcanic rocks. The Vertical vein fills
a nprmal fault fissure that cuts the limestone, granodiorite porphyry, and volcanic
rocks, It extends longitudinally through (uartz Mountain and the San Rafael prop-
erty, south of which it contimues into the Qartz Mountain Metals ground, and 800
feet to the northwest of the mountain it appears in the Calico mine. It dips 85°
NE. or stands about vertical, and it cuts off the Lease vein, as shown on the 350-
foot level in the San Rafael mine. (Sce fig. 4 and section in fig. 1.)) In its
outerops at the north end of the mountain and on the 450-foot level in the San
Rafael mine it is 35 foet wide, In the Calico mine it is 80 feet wide and in
places contains mineralized packets running about $6 in gold and silver to the ton,
The filling of the vein is siliceous brecciated granodiorite porphyry, andesite,
quartz, and calcite containing in places moderate quantities of galena and sphal-
‘erite, with traces of antimony and a little gold and silver,

The Tertiary deposits were formed by ascending hot solutions that circulated
through the rocks after the eruption of certain of the Tertiary volcanic rocks,
Those at or near Quartz Mountain seem to be genetically comnected with the large
andesite dike intruded along the contact of the Tertiary lavas with the Mesozoic

rocks, Since they were deposited they have been partly oxidized and enriched by
descending surface waters,

Mines and prospects

The San Rafael mine, around which the history of the district as described
above largely centers, is in the northwes®t end of Guartz Mountain, It is prin~
cipally on the Lease vein, but it includes also a part of the Vertical vein and
several other lesser veins or large ore bodies., The Lease vein strikes about N.
40° W,, with the trend of the mountain, and dips 25° NE., into the mourtain, %o-
ward the Vertical vein, (See tigs, 1 and 4.) It is a large bedding-plane re-
placement deposit in the limegtone and is the principal ore deposit in the district.
It is opened by a 450-foot 40° inclined shaft sunk near its north end, From the
70~foot level to the 3B2-foot level the vein was an almost contimaous ore body,
from 3 to 14 feet in width and about 120 feet long, and much of the ore was of
high grade. Decrease of the dip just below the 250-foot level gives to the vein,
between the 250- and 352-foot levels, 180 feet of stoping ground in which the ore
body is 5 feet in width, Here the ore is more uniform and of better grade, con-
tains more sulphide than that on the higher levels, and runs high in silver, much-
of it yielding $50 to the ton, of which $14 is in gold. Some of it is rich galena
ore running about $100 to the ton. On the 200-foot level occurs a 13~foot bedding-
plane ore body, which is at a higher geologic horizon than the Lease veln and con-
tains more quartz and galena. It carries 12 feet of milling ore and on the foot-
wall side 1 foot of shipping ore and shows good indications of persisting in
depth, A 7-foot ore body has been found on the 352-foot level in the southeast
drift, beyond the south end of the Lease vein. It isg in virgin ground, with 400
feet of unexplored backs, and shows 3 feet of $60 ore and 4 feet of mostly $20 ore,
The ore runs high in gold and silver and shows native silver in wire and other
forms, In the footwall below the Lease vein is another vein which produced some
shipping ore on and above the 200-foot level. In the northeast side of the mine
the Vertical wein, on the 2560-foot level south of the crosscut, contains an ore
shoot 70 feet long consisting principally of galena ore, and below its junction
with the Lease vein it shows 12 feet of milling ore in the crosscut.

In the Hasbrouck mine, at the south base of (uartz Mountain, the southeast
workings on the 200-foot level are said to traverse a wide mineralized zone which
has a limestone footwall and an aplite hanging wall and which contains several ore
shoots or veins, including an east-northeast 3~foot vein of shipping ore similar
to that of the San Rafael mine except that it contains more galena and 5 per cent
of copper.

In the eastern base of Quartz Mountain the lower 70 feet of the Quartz
Mountain Metals shaft, which is 300 feet deep, is said to be in mineralized lime~ .
stone that looks promising. : ‘ :
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Just north of Quartz Mountain, on the Nye-Mineral and other claims, are
prospects on several fault breccia veins in the rhyolite (flow No. 4 in the sec~-
tion accempanying fig. 1) in which a 1little galena and lead carbonate occur. The
San Fellpe prospect, three-quarters of a mile northwest of Quartz Mountain, is
opensd 145 feet deep in rhyolitic rocks. It was supposed to be on the contimua~
tion of the Vertical vein, which r&cently, however, has been found to have a more
westerly course. A little mineralized rock was found which assayed about $2 in
gold and silver to the ton, but the prospect is not encouraging,

The outlook for the Quartz Mountain district is regarded as favorable, Its
best probability is that of finding further ore deposits in the limestone., There
is also a fair measure of probability that new deposits may be found in the large
area of volcanic rocks extending from Quartz Mountain to Broken Hills, Owing to
the irregularity in occurrence and the replacement character of the deposits, the
best guide in prospecting is to follow mineralization in the limestone. The most
promising places are on or near the contact of the limestone with the intrusive
rocks, especially granitic rocks, as granodiorite porphyry and quartz monzonite.

The larger the intrusive body the more chance there is of discovering an ore
deposit, :

Promising platinum deposits are being developed south of Lodi Tark, High-
grade scheelite deposits are being developed in Cottonwood Canyon, east of Lodi,
The Illinois mine has recently opened up a large body of high-grade silver-lead ore.

N\

Gold Basin District

The Gold Basin district is 45 miles southeast of Fallon, 5 miles south of
Chalk Mountain, and just sast of Fairview Peak, (fee fig, 2.) It is a north-
south area 3 miles long by 2 miles wide, which drains northwestward into Fairview
Valley, The surface consists mostly of steep ridges and deep valleys eroded in
faulted and folded Tertiary volcanic rocks. The predominant rock is a dull-gray

quartz latite 1iRe that of the Wonder district, where it is commonly called a
rhyolite, '

v

‘The ore bodies are principally gold-bearing deposits such as commonly occur
in veins in Tertiary volcanic rocks of the Southwest, They contain a little silver
besides the gold, Outside the veins free gold in fine particles is widely dis-
tributed in nearly all the rocks, but it is not recoverable. The deposits occur
mostly in eight or ten veins or breccia zones, which in general contain but little
quartz or gangue mineral other than wall-rock breccia, The deposits were formed
by hot ascending magmatic solutions that circulated through the rocks soon after
the eruption and consolidation of certain members of the volcanic group., They
were probably deposited mostly as argentite and gold. Since they were formed the
deposits in the oxidized zone have been enriched by downward concentration of
~detrital mineral, especially gold leached from the disintegrated veins and rocks

of higher levels removed by erosion, For this reason the deposits pan well in
free gold,

The Gold Bug mine, owned by the Gold Bug Mining Co., lies near the south
end of the district, at an altitude of about 5,400 feet, on a fault-breccia vein
or zone that dips about 50° NE., in andesite, The vein, which was discovered by
Henry Knight in 1924, is 2 to 6 feet wide and 1,700 feet long., It 1s opened by a
40° inclined shaft with twd 50-foot drifts on the 50 and 100 foot levels and seems
to persist still farther downward, It consists mainly of gray fault-brecciated
andesite, partly replaced by vuggy quartz stained by iron and manganese oxides,

In places it is fairly siliceous, and its metal content, mostly free gold, is as
much as $20 to the ton. The ore contains also a little argentite and cerargyrite.

In Branch Canyon, about 1% miles north of the Gold Bug mine, are five or
six prospects in the quartz latite, mostly owned by Messrs. Branch, Hunt, Smith,
and Wilson, The Smith prospect, situated on a hill toward the east, consists of
a fault-breccia ledge or zone 2 to 4 feet wide, dipping 70° E. It is opened by
& 35-foot shaft which shows only brecciated country rock, with but little quarts,
silicification, or indication of mineral, The rock, however, pans well in gold,
which is in very small particles and most of which has probably besn concentrated
in the ledge by leaching from higher levels. The prospect does not seem to be of
any commercial value. The Branch prospect, farther west, at the north edge of
the bottom of Branch Canyon, is on a brecciated fault zons that dips 75° SE. It

is opened by a 50~foot tunnel and contains more quartz than some of the other
prospects in this canyon. '
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