B 36

Vou. XXXV SEPTEMBER 15, 1941 No. 6

GEOLOGY AND MINING SERIES No. 36

NEVADA’S COMMON MINERALS

(Including a Preliminary List of Minerals
Found in the State)

By Vmncent P. GiangLLA

Department of Geology, Mackay School of Mines
University of Nevada

PRICE 50 CENTS

PUBLICATION OF THE NEVADA STATE BUREAU OF MINES
AND THE MACKAY SCHOOL OF MINES
JAY A. CARPENTER, Director
174



PUBLISHED QUARTERLY BY THE
UNIVERSITY OF NEVADA
RENO, NEVADA

.Entered in the Post Office at Reno, Nevada, as second-class matter under Act of
Congress, July 16, 1894. Acceptance for mailing at special rate of postage pro-
vided for in section 1103, Act of October 3, 1917, authorized April 21, 1919.

CONTENTS

PAGE
PO AR o e e e
PART I
Introduction. ........ooooooeoi
Selected bibllography . oo e S
Origin, oceurrence, and association of minerals.................
Principal modes of orIgin .. ooooooo oo
Crystallization of minerals............ooieee
From fusIom. oo e
From solution ... e ennaenen
From vapor.. ..o
Minerals of metamorphic TOCKS ... ooc e
Contact metamorphic minerals
Pegmmatibes. oo et
VOIS oo e
Replacement deposits.....o.coomeeeciceneececes
Hydrothermal alteration ...
Primary and secondary minerals......ccomoioeee
Enrichment of Ores. .. o oo
Placer deposits... .o
‘Where to look for minerals. e
Collection and care of mineral specimens. ..o
Disposition of SPeeimens. ... ...
PART IT
General characteristies of minerals............ .. 23
B8 65 0076 8r L0X 1)+ VO U U OO OS 23
Classification of minerals................. e 25
Physical properties of minerals 26
Oy SEAIS e eeeeeeeeeeeeeneeeeeneee 26
Other properties used in the description of minerals........ 30
Cleavage and fractiire .. oo eeeaeaece 30
[ =308 3 U SU SO UUON 31
L8153 Lo oSO S VU 31
Diaphaneity . oo 31
S O e 31
Streak . e 32
Hardness ... et 32
Specific Eravity ..o 33
27101 (01718 U OUR 33
Special properties... ..o 34
Other aids to identification. ... 35
PART III
The determination of Nevada’s common minerals.................. 37
It oduetb Om e 37
Key to mineral identification.... ... 39
Use of the Key . oo 40

Description of minerals. . ... 41



4 Nevada’s Common Minerals

PART IV

PAGE

Preliminary list of Nevada’s minerals......................_..._....._... 89

Introduetion. ..o 89

Minerals occurring in Nevada........... ... 90

Native Elements.......... el 90

Sulphides, Selenides, Tellurides, Arsenides, and

Antimonides...... o 90

Sulpho-Salts o 90

Halides, Chlorides, Bromides, Todides, and Fluorides.......... 91

OB e 91

Carbonates....... et e e enneeens 91

S LT OSSO 92

Phosphates, Arsenates, Vanadates, and Antimonates......... 94

NIt eS . oo 95

Borates. e 95

SULPRALES oo 95

e e e o eeeeeeeee 96

Tungstates and Molybdates....... ... ... 96

Mellates. e 96

Hydroearbons. ... 96

Index to minerals deseribed. ..o e 97

Index to preliminary list of Nevada minerals._...._..._..___._.___.. 100

General INAEE . oo 105
Publications of the Nevada State Bureau of Mines and the Mackay

Sehool 0f MiINeS. ... oo oo 109

ILLUSTRATIONS

Figure 1. Isometric erystals. .o 27

Figure 2. Tetragonal erystals ... 28

Figure 3. Orthorhombie erystals.. ... 28

Figure 4. Hexagonal crystals.... ..o 29

Figure 5. Monoeclinie erystals. ..o 29

Figure 6. Triclinie erystals. ..o 30

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

























































































































































