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PREFACE

The important position of the United States among the nations
of the world is largely due to its natural resources, among which
minerals occupy an important place. Today, as never before, the
production of minerals is of prime importance to the welfare of
the Nation. Minerals are of even greater relative importance in
the history and development of Nevada. The discovery of placer
gold in Nevada, early in 1849, eventually led to the exploration,
settlement, and the development of the resources of the State. Its
large precious-metal output was largely responsible for its acquir-
ing statehood during a most critical period in the history of the
Nation. Mineral production has always ranked high among the
industries of the State and at the present time, as in the past, an
unusually large part of the population is dependent for its liveli-
hood upon the mineral industry.

A large, and rapidly increasing, number of persons in the State
are interested in minerals. This bulletin is offered primarily as
an aid to the prospector and the layman who feel the need of an
elementary treatment of mineralogy, and it is planned to be par-
ticularly adapted to the minerals of this region. This publication
is the outgrowth of a revision of Grawe’s work* which was popu-
larly received and of such demand that the bulletin is now
exhausted. This work has been expanded, by including addi-
tional material and the broadening of its scope, so as better to
meet the needs of the group for which it is written. A scheme
for the identification of minerals is included, together with
descriptions of about one hundred and twenty-five minerals com-
monly found in the State. There is also included a list of all
mineral species which are at present known by the writer to
occur in the State. This list, though admittedly incomplete,
should be of considerable value to those interested in the miner-
alogy of Nevada.

This bulletin is primarily intended to aid those who have had
but little or no previous training in the subject of mineralogy
but are interested in the common minerals. It is not intended to
take the place of the standard works on the subject; some of
which are listed in the bibliography. No claim to originality can
be made for a work of this kind, and any merit it may have is in

1Grawe, Oliver R., A table for the determination of Nevada’s common min-
erals; with notes on their occurrence and use. University of Nevada Bull
Vol. 22, No. 1, 1928,
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the selection and arrangement of the material, and particularly
in its application to those minerals of common occurrence in
Nevada.

The writer wishes to acknowledge his indebtedness to Director
Jay A. Carpenter of the State Bureau of Mines for suggesting

this work and making its publication possible. Mr. Dudley L.

Davis and Mr. Robert L. Smith assisted materially in the compi-
lation, and arrangement, of the mineral descriptions. -Professor
Walter S. Palmer, Director of the State Analytical Laboratory,
has aided with his extensive knowledge of Nevada minerals, and
Mr. C. D. Woodhouse supplied information on several mineral
occurrences. The illustrations were drawn by Mr. Theodore
Rischard. Miss Mary Anxo did careful stenographic work on
the manuscript and Miss Faith Gianella assisted with the proof-
reading. The writer greatly appreciates the many others who
have aided in various ways with suggestions and information.
To mention everyone who has been helpful would make a list
that would be entirely too long.
V. P.G.

NEVADA’S COMMON MINERALS

PART 1

INTRODUCTION

The mining of minerals in Nevada had its beginning long
before the advent of Kuropeans as evidenced by the ancient
abandoned turqouis mines at Sugar Loaf Peak, in Lincoln County,
and those near Crescent, in Clark County. Old salt mines on the
Virgin River, south of St. Thomas, were worked by the aborigi-
nes and it is probable that other minerals, including cinnabar
and hematite, were sought for by the Indians. Salt constituted
one of the principal mineral products trafficked in by the Indians
and many indications of the early working of the Virgin River
salt deposits are to be found in the old mines. These are among
the earliest Nevada mineral deposits to be mentioned in the
literature as they were referred to by John C. Fremont in 1845.

The discovery of placer gold on May 15, 1849, in the gravels
of Gold Canyon near Dayton, first called attention to the mineral
possibilities of Nevada. Within a short time, many miners were
washing gold in Gold Canyon. This activity ultimately resulted
in the discovery of the rich decomposed vein material at Gold
Hill, near the head of Gold Canyon, early in 1859, In June of
that year placer miners found rich silver ore in the outerop of
the Comstock Lode in Ophir Ravine. This was the first dis-
covery of a silver mine in the United States and also, strangely
enough, its most famous silver-mining distriet. The unusual
richness of the Comstock ores and the large size of the veins,
caused great excitement and precipitated the first of the mining
“rushes” for which Nevada has ever since been noted. Prospec-
tors soon were active throughout the Great Basin and this activ-
ity led to the discovery of numerous mineral deposits within the
region lying between the Wasatch Mountains and the Sierra
Nevada. Ninety years later placer miners are again washing
gold from Gold Canyon; and the Comstock, which has produced
over $400,000,000 in gold and silver, still has many active mines.

The rapid production of wealth from these mines immediately
attracted many people to the region and soon established mining
as the prineipal industry. Lumbering, farming, stockraising, and
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other industrial activities followed the exploitation of the min-
eral resources.

Mining continues to be the principal industry of the State
and promises to retain its importance for a long time to come.
Because mining is so closely woven into the everyday life of a
large part of our population it naturally follows that many are
interested in mineralogy. Many persons are turning to miner-
alogy as an outdoor hobby which affords an incentive to visit the
mountainous areas and the wide open spaces.

The long continued search for minerals in the State is reflected
in many of our place names such as Alkali Flat, Alum Gulch,
Alunite, Borax, Copper Canyon, Cuprite, Galena, Garnet, Gold
Acres, Goldfield, Hornsilver, Iron Point, Mineral County, Niter
Buttes, Ruby Range, Salt Wells, Silver Peak, and Tungsten.
Many others might be cited.

Conditions favoring the deposition of minerals occurred dur-
ing several geologic periods, and at numerous localities through-
out the State. The mountainous character of much of the region,
together with the arid climate, aids in the finding of mineral
deposits. The rugged topography allows for rapid erosion and
a soil cover is frequently lacking which, together with the scant
vegetation, renders easy the discovery of outcrops. A combina-
tion of these factors makes Nevada a particularly favorable area
in which to collect minerals and study their mode of occurrence
and conditions of formation. Few areas, of like size, contain a
greater variety of mineral species.

The concentration of minerals in sufficient quality and purity
to constitute deposits of commercial value is relatively rare, but
this State has been particularly favored in having many such
occurrences. There are also a multitude of places, lacking valu-
able deposits, where minerals of much interest to the student
may be collected.

SELECTED BIBLIOGRAPHY

Treatise on Mineralogy—
Dana: System of Mineralogy. 6th edition, with three
appendices (1899, 1909, and 1915). Wiley, New York, 1892,

Textbooks on Mineralogy——
Bayley: Descriptive Mineralogy. Appleton, New York, 1917,
Ford: Dana’s Textbook of Mineralogy. Wiley, New York,
1932,
Hurlbut: Dana’s Manual of Mineralogy. Wiley, New York,
1941,
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Rogers: Introduction to the Study of Minerals. MeGraw-

Hill, New York, 1937.
Occurrence, Association, and Origin of Minerals—

Clarke: The Data of Geochemistry. U. S. Geol. Survey Bull.
770, 1924,

Emmons: Principles of Economic Geology. McGraw-Hill,
New York, 1940.

Kemp (Grout): A Handbook of Rocks. Van Nostrand,
New York, 1940.

Lindgren: Mineral Deposits. McGraw-Hill, New York, 1933.

Determinative Mineralogy—

Brush (Penfield) : Manual of Determinative Mineralogy.
Wiley, New York, 1916.

Eakle (Pabst) : Mineral Tables. Wiley, New York, 1938.

Kraus and Hunt: Mineralogy. McGraw-Hill, New York,
1936.

Moses and Parsons: Mineralogy, Crystallography, and Blow-
pipe Analysis. Van Nostrand, New York, 1916.

Jeppson, R. B. and Cameron, D. C.: Notes and Tables for
the Determination of Minerals, Ete. Dept. Vocational Ed.
Bull. Vol. 1, No. 1, State Printing Office, Carson City.

Optical Properties of Minerals—

Larsen and Berman: The Microscopic Determination of the
Non-opaque Minerals. U. S. Geol. Survey Bull. 848, 1934.

Rogers and Kerr: Thin-section Mineralogy. MeGraw-Hill,
New York, 1933.

Winchell: Elements of Optical Mineralogy. 5th Ed. Pt. 1,
Wiley, New York, 1937.

General References—

Finch, J. W. (and others): Ore Deposits of the Western
States. (Lindgren Volume.) Am. Inst. Min. Met. Eng.,
1933.

Lincoln: Mining Districts and Mineral Resources of Nevada.
Nevada News Letter Pub. Co., Reno, Nevada, 1923.2

Nevada State Bureau of Mines publications.®

Schrader, Stone, and Sanford: Useful Minerals of the United
States. U. S. Geol. Survey Bull. 624, pp. 190-200, 1917.

Publications of the United States Geological Survey on vari-
ous Nevada localities.

von Bernewitz: Handbook for Prospectors. MeceGraw-Hill,
New York, 1935.

*May be obtained through the Nevada State Bureau of Mines.
3Qee list at the end of this bulletin.
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Many interesting and instructive articles may be found in the
following periodicals:
Engineering and Mining Journal, New York.
Mining Journal. Phoenix, Arizona.
Rocks and Minerals. Peekskill, New York.
The American Mineralogist. Menasha, Wisconsin,
The Mineralogist. Portland, Oregon.

ORIGIN, OCCURRENCE, AND ASSOCIATION
OF MINERALS
PRINCIPAL MODES OF ORIGIN

A mineral might well be defined “as any naturally occurring
chemical element or compound formed as a product of inorganic
processes.”* The solid material underlying the earth’s surface is
commonly termed the earth’s crust and it is composed of mineral
aggregates which comprise the rocks.

Practically all of the known elements are to be found in the
minerals which go to make up the crust of the earth. The decom-
position and disintegration products of rock decay are also largely
composed of minerals. About 1,500 distinct mineral species are
known and a score or more of newly-discovered minerals is added
annually. Most of these species are comparatively rare and rela-
tively few of them are important; either as constituents of the
rocks or as a source of valuable commercial products. The com-
mon rock-forming minerals consist of a quite limited number of
silicates which, together with quartz, account for over ninety-
eight percent of the materials composing the earth’s crust.

CRYSTALLIZATION OF MINERALS

Most mineral species tend to assume distinet forms, bounded
by plane surfaces, called crystals. Many crystals are of great
beauty and many attractive ones are to be found in the better
mineral collections. Crystals greatly aid in the identification of
minerals and therefore the study of crystallography becomes of
interest and value. There are three principal conditions under
which crystals are formed:

FROM FUSION
Through the solidification of fused rock materials, known as
magmas, the igneous rocks are formed. Upon cooling, minerals
separate from the magna in the form of crystals and the intru-
sive rocks frequently consist entirely of minerals. The molten
‘Dana’s Manual of Mineralogy, p. VII, Wiley, 1941.
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rock which flows out upon the surface of the earth cools more
rapidly and therefore the formation of crystals may be incom-
plete. Some of these lavas are made up entirely of glass; most
of them contain oceasional crystals called phenocrysts; many
have a considerable portion consisting of crystals.

FROM SOLUTION
Many minerals owe their origin to precipitation from solutions.
This is evident in the minerals which are found in saline deposits,
such as halite (common salt), ulexite, and gypsum. Vein min-
erals, those lining geodes and vugs, as well as the minerals lin-
ing fissures in rocks, or those deposited by springs, originate in
this manner. Quartz crystal is a familiar example.

FROM VAPOR
A few minerals are formed through direct deposition from gas
or vapor. These are commonly found around voleanic vents, or
fumaroles, and at some hot springs. Sulphur forms in such a
manner at Steamboat Springs and in other hot spring areas.

MINERALS OF METAMORPHIC ROCKS

Rocks which have been changed greatly in either their physical
or chemical makeup are known as metamorphic rocks. Such
changes are brought about by the application of high pressure
or high temperature, or both of these factors acting together.
The change is aided by the action of water or other chemical
agent. Most metamorphism involves some solution which serves
as a means of transferring material from one place to another.
The formation of new minerals commonly results. These min-
erals may be formed from the original rock material, through its
rearrangement and recombination into new compounds with, or
without, the introduction of material from an outside source.
The new minerals will frequently align themselves in a certain
direction due to the pressure existing at the time the meta-
morphism occurred. The new minerals are stable under those
conditions of temperature and pressure existing at the time of
formation. Old minerals which are stable under such conditions
do not undergo any change.” A certain amount of time is neces-
sary for the transformation to minerals which are stable under
the new conditions. If the temperature and pressure were not
sustained for a sufficiently long period, there will be some mate-
rials which would fail to react, and hence remain unchanged.

Certain minerals are stable under high pressures and tempera-
tures and many of these are characteristic of the metamorphic



12 Nevada’s Common Minerals

rocks. Among such minerals are garnet, zoisite, tremolite, and
kyanite. Most metamorphic rocks have a crystalline structure
and the minerals are usually arranged in bands, or laminations,
such as may be seen in gneisses and schists. Metamorphic rocks
are found in many places in Nevada and are particularly abun-
dant in southern Nevada along the Colorado River and in the
Funeral Range.

CONTACT METAMORPHIC MINERALS

A type of metamorphism quite prevalent throughout the State
is that associated with the intrusions of granitoid rocks. Because
the more intense change occurs along the contact between the
intrusive and the intruded rocks, this kind of metamorphism is
called contact metamorphism, or pyrometamorphism. Due to the
high temperature, and frequently the introduction of materials
from the intrusive, the surrounding rocks are altered to a greater
or lesser extent. The intensity of metamorphism is dependent
upon many factors, one of which is the nature of the intruded
rock. Impure limestones, containing considerable alumina and
silica, are the most easily affected. The zone of alteration may
be narrow or very wide, sometimes extending a half mile or more
from the contact. Pure limestones and quartzites are often but
little changed. New minerals are formed from materials orig-
inally in the intruded rock together with substances brought in
by solutions coming from the intrusive rock. Characteristic con-
tact metamorphic minerals are garnet, epidote, tremolite, wol-
lastonite, amphiboles, pyroxenes, spinel, and idocrase. Contact
metamorphism is widespread and contact metamorphic minerals
are found in every county of the State. ~ These deposits may con-
tain minerals of economic importance, as copper at Yerington,
Contact, Spruce Mountain, and elsewhere. Most of the tungsten
produced in Nevada comes from scheelite found in contact-
metamorphosed limestones. Mineralizing vapors, consisting
largely of water, may contain boron, chlorine, and flourine which
combine with silicates of calcium, iron, and aluminum to form
idocrase, seapolite, and tourmaline, which are common in these
deposits.

PEGMATITES

As the deep-seated granitic magmas consolidate into rock
masses through the crystallization of minerals, there may be
considerable silica, potash, alumina, and other materials which
remain fluid and, if the mass is subjected to deformation, this

Nevada’s Common Minerals 13

still fluid material is forced into fractures, in both the intrusive
and surrounding rocks, in the form of dykes composed largely
of orthoclase. Such dikes are coarsely crystalline and are known
as-pegmatite. Through the influence of hot solutions from the
cooling rock mass these dikes frequently undergo alteration
together with the introduction of other minerals such as, albite,
muscovite, tourmaline, sphene, garnet, and epidote, and they may
also contain scheelite, molybdenite, and beryl. Pegmatites are
quite common in Nevada but the dikes are usually rather small.
In the Humboldt Range scheelite, associated with beryl, has been
mined from pegmatite. In the Ruby Range muscovite and beryl
are found in pegmatites; and muscovite, in large sheets, has been
mined from pegmatites in the Virgin Mountains of southeastern
Nevada. Many of the rarer minerals, as well as many beautiful
specimens, are found in pegmatites.

VEINS

When minerals are deposited along fissures in the rock, the
deposits are known as veins. In some cases the minerals replace
the wall rock, along a line of fracture, and is then known as a
replacement vein. Veins are frequently straight and well defined
but they may be quite irregular. They commonly consist of
quartz, calcite, barite, etc., together with galena, chalcopyrite,
gold, or other valuable mineral. The valueless material is referred
to as gangue, and the valuable constituents as ore, or ore minerals.
At times the veins may consist of sufficiently pure barite, or clear
calcite, or fluorite, as to be valuable for these products such as
the fluorite veins at Broken Hills in Mineral County, or the barite
veins in other parts of the State. Typical quartz veins carrying
valuable ores, occur at Austin, Tonopah, Virginia City, Tuscarora,
and Searchlight. Many others occur in the State. Veins con-
taining metallic minerals are usually associated with an intrusion
of igneous rock.

The composition and the texture of veins indicates that their
origin is due to the deposition of minerals from solutions which
arose from deep-seated sources. The association of ore-bearing
veins with intrusions is the rule rather than the exception. Such
relationships are noted in many mining regions as the monzonite
with the ores in the Robinson district, near Ely; the Davidson
diorite, and related dikes, at Virginia City; and the intrusive
rhyolite at Tonopah. As the solutions rise toward the surface,
to regions of lower temperature and decreased pressure, various
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minerals separate from it and deposit upon the walls of the fissure
which is usually completely filled with vein material. The wall-
rock may undergo replacement with the resulting substitution of
vein minerals for the minerals composing the rock.

REPLACEMENT DEPOSITS

Under certain conditions the ore-bearing solutions may dissolve
an'd carry away rock material and at the same time leave new
minerals. This type of deposition is known as replacement, and
such mineral bodies are known as replacement deposits. Both
veins and replacement deposits may be formed in the same dis-
trict; in fact they are not uncommonly present in the same mine.
Replacement deposits are found at Pioche, Goodsprings, Eureka,
Mountain City, Mill City, and in many other districts. Veins are
also found in these areas. At Eureka, large ore bodies containing
lead, silver, and gold, occur as replacement deposits in limestone
or dolomite. At Cortez, silver ores have replaced limestone.

HYDROTHERMAL ALTERATION

Heated waters which deposit ores leave evidence of their pas-
sage by the changes they have produced in the rocks enclosing
veins and other ore bodies. The changes brought about by these
heated solutions are known as hydrothermal alteration or hydro-
thermal metamorphism; terms which suggest the action of hot
water. This type of alteration is usually local in distribution,
being largely confined to the vicinity of veins and other mineral-
ized areas. During the alteration, new minerals are formed and
the rock may undergo replacement with the introduction of new
minerals. At Tonopah, the Comstock, and in many other dis-
tricts, the Tertiary lava rocks have been altered for considerable
distances from the veins. Chlorite, sericite (fine muscovite),
silica, albite, and pyrite, has been introduced into the surrounding
rocks. Andesites take on a greenish hue but their texture is
usually preserved. Granites are commonly altered with the for-
mation of fine mica.

When subjected to weathering the altered lavas are commonly
bleached to light colors, while some areas are deeply stained with
oxides of iron. Such weathered rocks are typical of areas where
lava rocks have been mineralized. Bleached areas are common
throughout the State and these altered rocks frequently support
a characteristic type of vegetation. In western Nevada the yel-
low pine (Pinus ponderosa) prefers these altered areas.
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PRIMARY AND SECONDARY MINERALS

In rocks and mineral deposits we commonly find two distinet
groups of minerals: (1) Primary minerals originally formed in
the rock or deposit; (2) secondary minerals which are the result
of the alteration of the original minerals. Secondary minerals
may result through weathering processes and they are commonly
found in the outcrops, or upper portions, of ore deposits. In ore
deposits they are derived from the primary ore minerals, which
are usually sulphides, such as chalcopyrite, pyrite, galena, sphal-
erite, etc. Upon oxidation the sulphides are changed to various
sulphates, oxides, hydroxides, and similar combinations. Car-
bonates are also to be found in many deposits. Galena commonly
alters to anglesite (lead sulphate) which, in the presence of the
carbon dioxide of the air, or dissolved in water circulating in the
deposit, may change to cerussite (lead carbonate). Sphalerite
may form the zine sulphate (goslarite). Chalcopyrite gives rise
to chalcanthite (copper sulphate) which is found in old workings
of copper mines. Chalcanthite may also be found at shallow
depth in many copper prospects. In a limestone region the
secondary copper minerals consist largely of the carbonates, mal-
achite and azurite. Chrysocolla (copper silicate) and cuprite
(copper oxide) are abundant in some ores. Iron sulphides may
give rise to limonite (hydrated iron oxide), melanterite (an iron
sulphate), and a variety of other compounds such as those occur-
ring at Steamboat Springs. When there is a complex mineralogy
in the primary deposit containing many different metals, together
with sulphur, arsenic, antimony, phosphorus, etc., a series of more
complex secondary minerals is to be expected. Under such con-
ditions some of the rare arsenates or phosphates of lead, copper,
and zine may be present. Many interesting arsenate minerals are
present in the copper and tin deposits at the Majuba Hill mine in
the Trinity Range. Some of these more complex minerals occur
in beautiful specimens which promise rich rewards to the col-

. lector and student. Some of these minerals, which are usually

considered as rare, are not uncommon in the oxidized ores of
Nevada.
ENRICHMENT OF ORES

Near the surface, ore minerals become oxidized and the soluble
products are dissolved in water and carried downward through
the deposit. Other minerals, being insoluble, remain in or near
the outcrop. During this process the outcrop is constantly being
worn away by erosion and oxidation gradually penetrates deeper
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and deeper. If much pyrite is present, the waters will carry con-
siderable quantities of sulphuric acid which aids in the transpor-
tation, in solution, of the products of weathering and also attacks
the surrounding rocks. Some material is carried away in solu-
tion and scattered throughout the rock mass or may find its way
to the surface through springs and seeps. Much of it may, how-
ever, be precipitated in the vein or replace the primary ores. The
primary minerals go into solution, either partly or completely,
while material in solution is being precipitated in their place.
Solution and deposition proceed together. That is to say, as
rapidly as a small volume of the primary mineral goes into solu-
tion an equal volume of material is precipitated from solution.
On the other hand, the material in solution may be precipitated
in the vein, or on the walls, without replacing a primary mineral.
In either case enrichment occurs and the new minerals, precipi-
tated from the solution, are secondary minerals. This process,
due to the downward flow of surface waters, is commonly referred
to as secondary enrichment. Another term is supergene enrich-
ment. Enrichment of primary minerals may also be caused by
rising heated solutions, in which case the process is known as
hypogene enrichment. Hypogene enrichment is usually incon-
spicuous and may readily pass unnoticed. By enrichment the
metal content is increased. In this manner many ore bodies are
so enriched as to become of economic importance, whereas, the
original deposit may have been too low grade to be of value.

Gold ores may be enriched through the solution of gold and its
redeposition in the vein. Through oxidation the pyrite produces
sulphuric acid which, in the presence of manganese oxide and a
chloride, causes the liberation of chlorine which is an active sol-
vent for gold. If silver is also present it is converted to cerar-
gyrite (hornsilver). The gold chloride is carried down into the
vein and is readily precipitated at shallow depths. It is quite
probable that this process is responsible for the formation of
coarse gold in the outcrops of veins. As chlorides, especially
common salt, are widespread in arid regions this process is quite
common in the Great Basin.

More complicated processes, other than those referred to above
are involved. Surface waters, together with weathering, are
responsible for the formation of many secondary products of
great mineralogical interest. They also cause the enrichment of
silver and copper ores. In such cases the ores are much richer
near the surface than they are at greater depths. Common
secondary silver minerals are the sulphide, argentite, and the
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chloride, cerargyrite (hornsilver). The most common secondary
copper sulphide is chalcocite, while covellite is found in some
ores, and bornite in others. It must be remembered, however,
that some mineral species may be either primary or secondary
in their mode of occurrence.

PLACER DEPOSITS

Insoluble minerals which remain in the outerop during weath-
ering, gradually work down the slope and eventually find their
way into the water courses. Those minerals which are heavy,
and which also resist being broken down into fine material,
gradually work to the bottom of the gravels or detritus, and are
therefore concentrated along the bedrock. Here gold, copper, tin
oxide, tungsten compounds, cinnabar, and other heavy minerals
are gradually concentrated while the lighter, or finer, materials
are moved more rapidly down the stream. In this manner placer
deposits are formed.

Most rocks, and some ore deposits, contain magnetite which,
because of its high specific gravity, becomes a common product
of placer deposits. Other heavy minerals such as garnet, epidote,
diamonds, ilmenite, zircon, and hematite are concentrated in this
manner. The heavy minerals are discovered in gravels by the
process known as panning. The gravel is placed in a mine?’s
pan and carefully washed under water until the lighter material
is carried away. Examination of the concentrate will reveal
whether the gravels carry any gold, tin ore, or other heavy valua-
ble material. Once a valuable mineral is discovered, it may be
traced to its source by further use of the pan. This method has
been successfully used in discovering many deposits of gold and
silver, tungsten, mercury, and other valuable minerals. A more
intensive application of this effective, though ancient, method of
prospecting will no doubt lead to further discoveries of mineral
deposits.

WHERE TO LOOK FOR MINERALS

It might be well to first call attention to the regions which
offer little promise of minerals. Areas that are deeply covered
with detritus derived through weathering processes offer little
encouragement except through occasional pieces of float. Float
refers to fragments which have become detached from the parent
mass and have been moved some distance from their source.
Occasionally good material will be found as float and such frag-
ments frequently indicate what to expect in the deposit from
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which they were derived. The alluvium-covered valley floors offer
little encouragement except for some of the more soluble minerals
which may form through the evaporation of water. Where rocks
are not altered through the action of hot waters or by igneous
intrusions, they are usually not mineralized. Unaltered sedi-
ments and the younger lavas fall into this group. In some of the
younger lavas, however, zeolites and opal may be present. These
observations are particularly true of the great lava flows in the
northwestern part of the State.

Rocks which have been altered through the action of mineral
solutions (see Hydrothermal Alteration) are very readily affected
by air and water in the process known as weathering. The min-
eralized lavas, when attacked by the atmosphere, become bleached
to white, cream, red, and buff colors. Some areas have a brilliant
red and yellow coloration due to the presence of hydrated iron
oxides. The sulphuric acid, derived from pyrite which is usually
present in mineralized areas, greatly intensifies weathering pro-
cesses and is largely responsible for the spectacularly-colored
rocks of the desert region. Vivid alteration colors are of fre-
quent occurrence in the vicinity of mines in lava rocks. Such
altered regions are worthy of search for valuable minerals
although many such altered areas have been found to be of no
economic importance; such as the conspicuous bleached lava rocks
along the Geiger Grade, between Truckee Meadows and Virginia
City. ,

Rocks metamorphosed by igneous intrusions, as described under
contact metamorphism, contain garnet, pyroxene, amphibole, and
epidote. The contact metamorphosed rocks may also contain cop-
per or scheelite. Some copper, and much of the tungsten, pro-
duced in Nevada has come from such deposits. Granitic rocks
are commonly cut by pegmatite dikes which are frequently the
source of good mineral specimens and occasionally contain eco-
nomic deposits. Pegmatites near Oreana, in Pershing County, are
the source of much scheelite and also contain numerous beryl
crystals. Quartz veins may contain gold and silver as well as
other minerals. The heavy minerals which have resisted weather-
ing, may be found by panning the surface materials in the vicinity
of mineral deposits. Scheelite, barite, cuprite, cinnabar, cassit-
erite, and many other valuable minerals may be discovered in
this manner. Many of the minerals which are unattractive and
inconspicuous, or which occur in very small quantities, may be
detected by panning and a careful search of outcrops may result
in the discovery of worthwhile minerals. While it is true that
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valuable deposits are found by those wholly unfamiliar with min-
erals, success is more likely to favor those who are able to recog-
nize worthwhile material when found.

A fruitful source of specimens is the dumps of aban.doned as
well as active mines. Many valuable specimens, considered as
having no commercial value, are annually thrown onto the dump.
0Old mining camps will usually repay a careful search and serve
to familiarize one with a variety of mineral occurrgnces. 0ld
mine workings are often encrusted with secondary minerals and
may supply specimens and other material worthy of further §tudy.
Good specimens of secondary minerals are to be found in the
outcrops, or the upper parts, of ore deposits. They are als9 found
in weathered rocks and as surface deposits in playas galkah flats).

Almost every town in Nevada is but a short distance from
places where worthwhile minerals may be foun_d. After some
experience one will be able to discover new mineral 1(?ca11t1es.
It is by no means necessary to confine one’s'eﬁ"orts to mines az}d
prospect pits for there are many places, without any mines, in
which interesting minerals are to be found. Some .mlmng dlS.—
tricts will be found which offer little in the way of mineral speeci-
mens while a road cut, an inconspicuous prospect, or even a
previously uninvestigated outcrop, may be the source of good
specimens. Inquiry made to persons of your locality, who are
interested in minerals or mineral products, vsflll frquentl.y result
in information concerning nearby places of mmeraloglca.l interest.

Much interesting and useful information on the mmerals. of
the State may be obtained from the publications of the United
States Geological Survey? and those of the Neyada State Bureau
of Mines.6 Publications which will be useful in finding t.he loca-
tion of the many mining districts of the State, zimd which a}so
contain much of interest in regard to Nevada mineral deposits,
alreT.he Mining Districts of the Western Um'ted_ Stqtes: J. M.. Hill,
U. S. Geol. Survey, Bull. 507, 1912; Mining Districts and Mineral
Resources of Nevada: F. C. Lincoln;? Metal and Nonmetal
Occurrences in Nevada: Carl Stoddard, Univ. Nevada Bull. Vol
26, No. 6, 1932; Mineral Resources of the Region Around Boulder

£ i ions Ini gical Survey may be consulted in

irPhe publications of the United States Geologica ) !
the 1alrggr libraries. A list may be obtained from the Superintendent of Docu
ments, Government Printing Office, Washingtop, D. C. ) ¢ thi

sBulleting of the Nevada State Bureau of Mines are listed at the end of this
bulletin. )

“Phis publication may be obtained through the Nevada State Bureau of
Mines, Reno, Nevada.,
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Dam: Hewett, Callaghan, Moore, Rubey, and Schaller, U. S. Geol.
Survey Bull. 871, 1936.8
It is possible to list here only a relatively small number of the
numerous mineral localities of the State that would prove inter-
esting to the mineralogist. However, for the benefit of those
unfamiliar with the minerals of the State, who would like to
have information as to some of the places where collecting may
be done, there is listed below some localities from each Nevada
county. No attempt has been made to list the more important,
or the more accessible areas but rather to give several in each
county which should be worth visiting. Many of these localities
are noted for the variety and beauty of their minerals, others will
be found interesting because of unusual mineral occurrences,
while some of them are of general interest only. Information
pertaining to many of these regions will be found in the publi-
cations referred to above, while others have received but brief,
or probably no, mention in the literature. In most Nevada
towns there will be found persons who are interested in mineral
collecting, and in some of the larger towns there are mineralogical
societies whose members are thoroughly acquainted with mineral
localities in their part of the State. It might be well to call atten-
tion to the fact that the more isolated areas are to be reached
only over desert roads which may be impassible during certain
seasons. Some of these areas are quite far from habitations and
it would be unwise, and perhaps hazardous, for those unfamiliar
with the desert country to venture into such places without suit-
able equipment, or without the services of a guide who is familiar
with the country. A thorough inquiry should be made as to the
roads and other conditions pertaining to such areas.

A short list of Nevada mineral localities, by counties, follows:

CHURCHILL COUNTY-—Bernice, Coppereid, Chalk Mountain,
and Wonder.

CLArRK COUNTY—Boulder City, Crescent, Copper Chief district,
Goodsprings, Las Vegas, and Searchlight.

DoucrLas CouNTY—Many mines and prospects in the Pinenut
Mountains.

Erko CouNty—Contact, Mountain City, Railroad district,
prospects in the Ruby Range, Sprucemont, Tacoma, and Tusca-
rora.

ESMERALDA COUNTY-—Coaldale, Columbus, Goldfield, Gold
Point, and Montezuma.

*Some of these publica{ions are to be found in your local library. Others
would probably be ordered if a sufficient demand for them existed.
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EUREKA COUNTY—Eureka and vicinity, and also Mineral Hill.

HuMBOLDT COUNTY—Getchell Mine, National, Red Butte, Sul-
phur, and Virgin Valley.

LANDER COUNTY—Austin, Copper Basin, Copper Canyon, and
Cortez.

LINCOLN COUNTY—DBristol Silver, Comet, Pioche, and Tempiute.

LYON COUNTY—Churchill Buttes, Silver City, Wabuska, and
Yerington.

MINERAL COUNTY—Aurora, Candelaria, Copper Mountain,
Pilot Mountains east of Luning and Mina, Rhodes Marsh, and
Thorne.

NYE COUNTY—Beatty and vicinity, Belmont, Bullfrog, Ells-
worth, Manhattan, Oak Springs, and Tonopah.

ORMSBY COUNTY—Many prospects in the Pinenut Mountains,
and in the Sierra Nevada west of Carson City.

PERSHING COUNTY—Numerous mines in the Humboldt Range,
Lincoln Hill near Rochester, Majuba Hill, Nightingale, Oreana,
Seven Troughs, and various mines in the Trinity Range.

STOREY COUNTY—Castle Peak, Gold Hill, and Virginia City.

WasHOE COUNTY-—Antelope Range, Buffalo Salt Marsh, Galena
district, Leadville, Peavine Mountain, and Steamboat Springs.

WHuITE PINE CoUNTY—DBald Mountain, Hunter, Kimberly, Ruth,
and Tungstonia.

Other mineral occurrences are given in the descriptions of the
various minerals in Part II1.

COLLECTION AND CARE OF MINERAL
SPECIMENS

When valuable mineral specimens are found they should be
collected with care as much excellent material is ruined by rgug_h
treatment or careless handling. Considerable care and skill is
required to detach delicate specimens; even rath.er rugged mate-
rial may be spoiled. After collecting, the specimens §hould be
protected by carefully wrapping each sepfs}rately.. First cover
the specimen with soft paper, then wrap it in heayler paper and
place it in a suitable container so that it will X.Nlthsi?and trans-
portation. Good specimens may be utterly ruined if pot pro-
tected. Some of the secondary minerals, which form in damp
places, will deteriorate if exposed to dry air and some mlnera.ls
are unstable in a moist atmosphere. These should' be sealed in
glass containers. Every specimen worthy of collecting should be










































































































































