FeE TR

v o) e
TR A RV SN ACH

UNIVERSITY OF NEVADA BUL e 1 1N

Vou NXXVIII JULY 1944 N4

GEOLOGY AND MINING SERIES No. 40

The Geology of Nevada Ore Deposits

By BERNARD YORK
Assistant Professor of Mining. University of California
(Formerly with the Nevada State Bureau of Mines)

AND

The Mining Districts of Nevada

By HENRY G. FERGUSON
Geologist, U. S, Geological Survey

PRICE 5 CENTS

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



TABLE OF CONTENTS

THE GEOLOGY OF NEVADA ORE DEPOSITS
By BERNARD YORrRK

PAGE
ForewWord oo e e )
The Elements. ... n
The Minerals . i e R
The Rocks................ : S
Temeous Roeks 9
Intrusive Tgneous Rocks. ... . ISR 11
Extrusive Igneous Rocks. ... . 12
Sedimentary Roeks............... e, 13
Metamorphie Roeks. ... 17
Ages of Roeks. .. e 18
: Forms and Origin of Mineral Deposits.............................. 20
g Deposits Formed by Mechanical Processes........................... 22
$ Placer Deposits.... .o 22
PUBLISHED QUARTERLY BY THE Detrital Deposits of Nearly Pure Mineral................. 24
UNIVERSITY OF NEVADA Deposits Formed in Bodies of Surface W ater. ... 24
Deposits Formed by Residual Concentration. ... 28
RENO, NEVADA post N g -

! Deposits Formed by Circulating Meteorie Water................ 29
; Deposits Formed .\t or Near the Surface by 1ot Springs...... 29
— H Deposits of Magmatic Affiliation ... ... 30
Liquid Magmatic Deposits..... ... 31
Entered in the Post Otfice at Reno, Nevada. as second-class matter under Act of Pegmatite Dep_nsnts """"" [TETTRTenrsressesesesersncnienenin e :;l
Congress, July 16, 1894. Acceptance for mailing at special rate of postage pro- Pyrometasomatic D.CDOSHS.. """""""""""""""""" ‘;';
vided for in section 1103, Act of October 3, 1917, authorized April 21, 1919. ' Hypothermal Deposits........oooooi o
Mesothermal Deposits. ... B
: Epithermal Deposits ... ...l i 34

i Influence of the Parent Magma and lLoeal Environ-
i TOOTH oot e, S 36
! Influence of Zonal Deposition. ... 37
Influence of Struetural Conditions....................... U
Supergene Enrichment ... 40
GGeneral Topographic and Geologic Features of Nevada...... ... 48
Epochs of Ore Deposition................ 19
Examples of Ore Deposits in Nevada.................. ... 50
Quartz Veins Associated with Granitie Intrusives............ 50
Contact Metamorphie Deposits ... ... 51
Replacement Base-Metal Deposits... 53
Disseminated Copper Deposits ... a5
Deposits Associated with Basic Intrusive Rocks.............. 35
; Deposits Associated with Tertiary Extrusive Rocks............. H1H
Precious Metal Deposits. ..o 59
Mercury Deposits. oo i 60
Tin Deposits.... .o s 62
Tungsten Deposits.......oooiiiiiie e 63
; Nonmetallic Deposits.... ... 65




4 The Geology of Nevada Ore Deposits

Examples of Zonal Deposition............... OOV UUUUTR
Examples of Supergene Enrichment..................................
Prospeets for the Future..........ooooooiieii e

THE MINING DISTRICTS OF NEVADA
By Hexry G. FERGUSON
AN T & TS SO U USSR PR
f S Y 4 8 T UTE £ Lo} 3 VU UU ROV USRS
Major Geologic Features.........o..coooii
Epochs of Ore Deposition ..o
Deposits Assoeciated with Granitie Intrusives................
Deposits in the Tertiary Lavas......c.oooooeviii i
Economic Considerations. ... e
Postseript. ... USROSV RUTOUPINE

b

FOREWORD

The Bureau for many years has received requests for a geo-
logical map of the State, with general information on the State’s
formations and ore deposits.

There has been such a small area of the State’s wide expanse
mapped geologically, that a State map is still far in the future.
There is, however, now in preparation by the Bureau a bibliog-
raphy of the geological literature on Nevada. Much of this is
already covered in the present Bureau publications, “Mining Dis-
triets and Mineral Resources of Nevada, 1923,” and “Metal and
Nonmetal Occurrences in Nevada, 1932.”

The material for a bulletin on the formation and ore deposits of
the State came about through the work of Henry G. Ferguson
of the U. S. Geological Survey and of Bernard York, an alumnus
of the Mackay School of Mines.

In 1929 Mr. Ferguson published in Fconomic Geology a most
excellent paper on “The Mining Districts of Nevada”; but it had
a very limited distribution in Nevada and was soon unobtainable,.

Bernard York, because of his acquaintance with the State as
an exploration engineer, was employed in 1939 as a special field
engineer of the Nevada State Bureau of Mines to make a field
study of all the county-owned patented claims in the State, which
study extended over many months and from one end of the State’
to the other. The methods and results of this study were mimeo-
graphed by the Bureau and much publicized by the State press.
In 1941, he submitted to the University of Nevada a thesis on
“An Outlook for the Future of Mining in Nevada,” which gained
him the degree of Engineer of Mines.

As much of this thesis was worthy of publication as a bulletin,
Mr. York was employed by the Bureau during the summer vaca-
tions of 1941 and 1942 on field work and the preparation of a
general paper on economic geology for the use of Nevada citizens.

Due to Mr. York’s recent year-round employment as Assistant
Professor of Mining at the University of California, his two
papers have been consolidated and amplified over several months
time by the Director of the Bureau and by Dr. V. P. Gianella,
head of the geology department of the University of Nevada,
and the geologist of the Bureau.

It is hoped that it will now fill the long-felt need for a geo-
logical treatise on Nevada geology and that with its many speci-
fic references to districts and camps in the State, it will hold the
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interest of the reader and encourage prospecting for the still
undiscovered mineral resources of the State.

To supplement it, Mr. Ferguson’s more technical paper on
“The Mining Districts of Nevada” is included in the bulletin to
make this important paper available to Nevada citizens, and to
interested examining engineers and geologists from without our

State.
JAY A. CARPENTER,

Director.

THE GEOLOGY OF NEVADA ORE DEPOSITS
By BERNARD YORK'

THE ELEMENTS

The elements that are combined to form the earth’s “crust”
are not uniformly distributed and are rarely present singly. They
occur in chemical combinations that are stable under the condi-
tions existing at the time of their union. Their rearrangement
into new compounds may be brought about by a change in their
environment with both chemical and physical processes influ-
encing their arrangement. Combinations which are stable under
the new conditions have remained unchanged. Those unstable
are affected and changed to a stable composition either by the
addition, removal, or interchange of one or more elements. These
natural occurring compounds, when of definite chemical compo-
sition, are called minerals.

The earth’s crust is that solid portion to a depth of approxi-
mately ten miles and made accessible to man either through
boring and mining operations or exposed by faulting, folding,
or erosion. It is composed principally of minerals and a few
which predominate are normally called the rock-forming min-
erals. The'crust consists mainly of igneous rocks, or their deriva-
tives, the bulk of which are composed of a relatively few mineral
species, mostly silicates and oxides. The predominate minerals
are quartz, feldspar, pyroxene, amphibole, mica, olivine, garnet,
magnetite, and ilmenite. Eight elements, oxygen, silicon, alu-
minum, iron, caleium, sodium, potassium, and magnesium, make
up approximately 98 percent of the rocks. Only three of these,
iron, aluminum, and magnesium, are metals of economic impor-
tance. - The other metals are present in amounts of less than 0.1
percent. Many of the most useful metals occur in quantities of
less than 0.01 percent. The amount of useful metals present in
a rock does not represent that which is available to industry.
Only a small fraction of these metals occur in sufficient concen-
tration to be recoverable by man. It is indeed fortunate that
natural processes have accumulated a portion of the useful metals

~and localized them into concentrations containing many times

the general rock average.
In general, igneous rocks contain more of the useful metals

_ PAssistant Professor of Mining, University of California ( formerly with the
Nevada State Durean of Minesy,





























































































































































