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NOTICE

CHANGE IN TITLE OF BULLETIN SERIES

Since 1939, the reports of the Nevada Bureau of Mines and
associated organizations (see list of publications in back) have
been published as the Geology and Mining Series of the Univer-
sity of Nevada Bulletin. Although the Bureau’s reports were
separately numbered as issues of the Geology and Mining Series,
this arrangement has not proved satisfactory; for, they were
a sub-series in a periodical that published predominantly admin-
istrative pamphlets; such as, the University of Nevada Catalogue
and similar material.

To eliminate bibliographic confusion resulting from this unnat-
ural arrangement the Bureau will publish its reports in a series
entitled NEVADA BUREAU OF MINES BULLETIN. The Uni-
versity of Nevada Bulletin, vol. XLVII, No. 1 (Geology and Min-
ing Series No. 51), January 1953, is the last Bureau report that
will be published as part of the University of Nevada Bulletin.

The NEVADA BUREAU OF MINES BULLETIN is numbered

in numerical sequence with the issues of the discontinued Geology
and Mining Series, and starts with Bulletin 52. The NEVADA
BUREAU OF MINES BULLETIN conforms in general format
and size with the issues of the discontinued Geology and Mining
Series, and thus, may be bound conveniently with these earlier
published reports
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FOREWORD

A cooperative program for mineral and geologic investiga-
tions and topographic and geologic mapping within Nevada was
started in July 1951, between the United States Geological _Sur—
vey and the Nevada Bureau of Mines. One of the geologic pro_}e?ts
undertaken is a study, on a county by county basis, of the min-
eral resources and geology of Nevada. A major purpose of this
project is to gather information to show the relationship of the
mineral deposits to the general geology.

Despite Nevada’s valuable mineral production, an over-all
study of the ore deposits and geology of the state has never been
made. Many of the early day mining camps were mapped and
described in publications of the U. S. Geological Survey. In 1923,
Francis C. Lincoln, then Director of the Mackay School of Mines,
compiled and published “Mining Districts and Mineral Resources
of Nevada”. During the late 1930’s the U. S. Bureau of Mines
started a county by county study of the then active mines in
Nevada; but only seven counties were described before World
War II caused the discontinuance of the survey.

The reports of the present project, when completed, will be
the first orderly description of the past and present mining
activity, and of the geology and geologic mapping of Nevada. It
is planned to use the completed county reports as the basis for
a separate comprehensive report on the geology and mineral
resources of the entire state, and the county geologic maps as
the basis for the preparation of a state geologic map.

This report, “Geology and Mineral Resources of Elko County,
Nevada”, by Arthur E. Granger, Mendell M. Bell, George C.
Simmons, and Florence Lee; all of whom are members of the
U. 8. Geological Survey; records the results of the survey of the
first county to be completed in this study. This series of county
reports will be of invaluable assistance to all persons interested
in developing the mineral resources of Nevada, and will add
much to the general scientific knowledge of our state.

VERNON E. SCHEID, Director

Nevada Bureau of Mines
August 1956

Mackay School of Mines
University of Nevada




GEOLOGY AND MINERAL RESOURCES OF
ELKO COUNTY, NEVADA

By ARTHUR E. GRANGER, MENDELL M. BELL,
GEORGE C. SIMMONS, and FLORENCE LEE

ABSTRACT

The geologic formations in Elko County range in age from
pre-Cambrian to Recent, and include thick units of Paleozoic,
Mesozoie, and Tertiary age. Pre-Cambrian quartzitic rocks, simi-
lar to the late pre-Cambrian of Utah, crop out only near the
eastern border of the county. The Paleozoic rocks belong to two
distinet facies: a western facies, consisting mainly of slate,
chert, metamorphosed voleanic rock (greenstone), and impure
sandstone, with only minor amounts of limestone and dolomite;
and an eastern carbonate facies consisting mainly of limestone
and dolomite, with minor amounts of quartzite, conglomerate,
and shale. Sandstone, shale, and limestone of Triassic and proba-
ble Jurassic age, which underlie small areas in eastern Elko
County, are outliers of more extensive formations in Utah.

All these formations were strongly folded and broken by
thrust faults mainly prior to the intrusion of granitic rocks that
crop out in many places in the area. The major thrust fault
carried the Paleozoic rocks of the western facies over rocks of
the eastern facies for a distance of some tens of miles.

Voleanic activity, which began in the Tertiary and continued
into the Quaternary, gave rise to a thick sequence of lavas and
pyroclastics. Together with intercalated sedimentary rocks, these
now cover much of Elko County.

Normal faulting, concomitant with and following vulcanism,
affected both Tertiary and older rocks and is primarily responsi-
ble for the present topography and outline of the major mountain
ranges.

The principal part of the bulletin consists of descriptions of
the various metal mining districts and their principal mines.
These deseriptions include data derived from various sources,
both published and unpublished, together with the results of
field inspection by the authors. For the principal districts, tables
and graphs showing annual production are included.

The mineral deposits are of two major groups: deposits asso-
ciated with intrusives cutting the pre-Tertiary rocks, yielding
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ores of copper, lead and zinc with associated silver, and tung-
sten; deposits in the Tertiary voleanic rocks, yielding ores of
silver, gold, and quicksilver. The major producing districts in
order of value of recorded production are the Mountain City,
Jarbidge, Tuscarora, Gold Circle, Aura, Spruce Mountain, Edge-
mont, and Ivanhoe districts. In addition, 26 other districts have
made notable production.

The value of the total metal production from the county is
estimated to have been about $70,000,000.

Production of non-metallic minerals, including construction
materials, diatomaceous earth, lignite and oil shale has been very
small. In 1954 the county was being vigorously explored for
petroleum.

INTRODUCTION

This report of Elko County is the first of a series of county
reports on the geology and mineral resources of Nevada. It is
hoped that these reports may eventually form the basis for a
comprehensive report similar in scope to the reports published
by the U. S. Geological Survey covering the states of Utah and
New Mexico (Butler et al., 1920; and Lindgren et al., 1910).
The accompanying geologic map (pl. 1) represents a preliminary
reconnaissance and is subject to revision. The primary purpose
of this project is to gather the basic geologic information neces-
sary to show the relationships of the ore deposits to the general
geology. The geologic map and the map showing location and
production of mining districts (pl. 2) are designed to illustrate
the major relationships between the metalliferous deposits and
the general geology.

Field work was conducted during the summers of 1950 to 1953.
The writers, assisted during a part of the time by R. S. Brown
and Ben Bowyer, visited the mining districts and did reconnais-
sance geologic mapping of the county.

Many of the mining camps are now dormant and mine work-
ings are not now accessible: consequently much use was made
of older reports, particularly those by Emmons (1910), Schrader
(1912, 1923, 1931, 1935), Hill (1912, 1916), and Nolan (1933,
1936, 1943). Many articles and notices in mining journals were
also used. The information in these reports was checked in the
field as far as conditions allowed. Field mapping was done in dis-
tricts where information was inadequate or lacking.
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Lincoln’s publication (1923) on the mining districts and min-
eral resources of Nevada was of particular value, as was also
Gianella’s bibliography (1945).

LOCATION

Elko County, in northeastern Nevada, is the second largest
county in the State, with an area of 17,181 square miles (fig. 1).
According to the 1950 census the population was 11,654. Elko,
the county seat, with a population of 5,393, is the largest city in
northeastern Nevada. It is an important mining, agricultural,
and stock-raising center. Several small towns serve as distribu-
tion centers for active mines and ranches of the county. Carlin
and Wells are the larger and more important of these. Else-
where the county is sparsely populated; several mining towns,
formerly important, are nearly abandoned; but mining districts
active at present support a moderate though fluctuating popula-
tion. Ranches occupy the valleys of streams and the better
watered portions of the enclosed basins.

The county is crossed by two transcontinental railroads—the
Southern Pacific Railroad and the Western Pacific Railroad. A
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branch of the Union Pacific Railroad extends northward from
Wells, and the Nevada Northern Railroad extends from the
Southern Pacific Railroad at Cobre southward to Ely, in White
Pine County. U. S. Highways 40, 50, and 93 traverse the county.
(See fig. 1, index map.) Elsewhere in the county, improved roads
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connect the principal settlements and mining camps with the
railroads and main highways. One transcontinental airline,
United Air Lines, serves the county at Elko.

TOPOGRAPHY

The major part of Elko County lies in the Great Basin and
has the typical Basin and Range topography; long narrow val-
leys and mountain ranges trend about north. In the northern
part of the county the major ranges show a less definite trend,
and in the northwest the Basin and Range province merges with
the Snake River Plateau province.

Nearly all the valley regions lie between 5,000 and 6,000 feet
above sea level; only locally, in the valleys of the major streams,
are altitudes below 5,000 feet. Most of the county is drained by
the west-flowing Humboldt River, but in the northern part drain-
age is northward into the Snake River. In the southeastern part,
the intermontane valleys are without exterior drainage.

In the southern and western parts of the county, the mountains
form long, narrow ridges with northerly to northeasterly trends.
These mountain ranges rise abruptly from the valleys and are
asymmetrical in cross section, with one front much steeper than
the other. The principal ranges—the Ruby and East Humboldt—
exceed 10,000 feet in altitude over most of their crest lines, with
peaks rising above 11,000 feet. In the northern part of the county
the mountains are irregular in outline and are deeply dissected
by stream canyons. Here also the principal range—the Jarbidge
Mountains—exceeds 10,000 feet in altitude.

CLIMATE

The climate is typical of the northern Great Basin, with rather
severe winters and mild to hot summers. The average annual
precipitation for the county is about 15 inches, the major portion
of which falls at the higher altitudes. Some snow persists in
the higher mountains until late summer. At lower altitudes snow
may impede traffic for a few days at a time, but does not remain
long enough, and is not deep enough to seriously hinder mining
operations. Sudden storms in summer may cause local flash floods.
The average rainfall for the county is shown in figure 2. Average
monthly precipitation and temperature for the town of Elko for
the years 1870 to 1950, is summarized in table 1.
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Figure 2. Average annual precipitation in inches of moisture,
Elko County, Nevada

GEOLOGY

There is little detailed information available on the geology of
Elko County. Except for studies by Sharp (1939, 1940, 1942) in
the Ruby and East Humboldt Ranges and detailed mapping in a
few mining districts, geologic work in the county, including that
of the writers, has been of a reconnaissance nature. The geology
shown on plate 1 is, therefore, subject to considerable revision,
but it is offered as the best available. In the following general
description, the major features of stratigraphy and structure
are briefly summarized, but a vast amount of work remains to
be done before a reasonably complete picture can be given.
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STRATIGRAPHY

Proterozoic—Known pre-Cambrian formations crop out only
in the eastern part of the county: two small areas in the north-
east, a larger area in the Pilot Peak Range along the eastern
border at lat. 41° N., and small areas along the southern border.
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