BUREAU OF MINES

VYernon E. Scheid, Director

NEVADA

BULLETIN 56

GEOLOGY OF THE
CANDELARIA MINING DISTRICT

b

, NEVADA

By

BEN M.

MINERAL COUNTY

PAGE

UNIVERSITY OF NEVADA

RENO, NEVADA

1959

39




CONTENTS

STATE OF NEVADA 5 - , Foreword.. ...
' ‘ ‘ . ' Abstract
GRANT SAWYER, Governor o N Introduction
‘ . Geography.

History of mining. .o
Summary of production .
‘ - Geological work in the distriet
O 0o O . ~ Acknowledgments...
: ! o Rock units of the area

~ Palmetto formation (Ordovician) ..
.Diablo formation (Permian) ... e )

e e . . Candelaria formation (Lower Triassic) ... 21
UNIVERSITY OF NEVADA Ll - Rock complex of Pickhandle Gulch.
; ‘ g Serpentine
CHARLES J. ARMSTRONG, President Basic dike rocks...

Acidie to intermediate dike roeks....... ... ... S .
Cenozoic volcanie rocks
Geologle SEriebUre. oo e e
. Early folds and faults in ’che Palmetto formation :
OO0 O ‘ : : - Major deformation of the Triassic rocks
: i Fissures occupied by dikes

Pre-mineralization reverse faults.......
Post-mineralization folds...............................
Older normal faults

NEVADA BURFAU OF MINES k ; . “Basin and Range” faulting.

Ore deposits
Rock alterations -
Veins. .o

Varieties of veins
Favorable horizon
Structural loci of mineralization.
Veins that occupy bedding faults
Veins that occupy nonbedding faults......
Repeated reopening of fractures and veins
Silver ores.......oooeeveveeiceeen.
General distribution and character
Gangue
Primary ore minerals
Secondary ore minerals. .. .
Metal content ...
Miscellaneous mineral deposits
Copper showings....._.... .
Nickel and chromium showings
Serpentine

For sale by Nevada Bureau of Mines, University of Nevada, Reno, Nevada. Price $2 00, : Vermiculite
If purchased by mail, add 15 cents to cover postage and hondhng costs. ‘

VERNON E. SCHEID, Director

ii




Taere oF ConTENTS—Continued

Turquoise and variscite.. ...
Conclusions and recommendations...
Possibilities for future mining.
Fature exploration. ..o eenn
Literature cited.........._................

iv

o W

U

ILLUSTRATIONS

. PAGE
Plate 1. Geologic map of the Candelaria mining district, Nevada......In pocket

Figure 1. Index map showing location of Candelaria mining district,
Nevada. ..o 2
Ruins of Candelaria, 1948 ... . JO R UUUSRPRU 5
Candelaria, as seen from Candelaria Mountain, 1939 6
4, Candelaria, probably in the 1890%s. ... . 8

Palmetto formation (Ordovician) ... 17

RS o®ao oo

Diablo formation (Permian) ... e 19

B 8 43 (153 N ¢ 1 & SOV 24

Columnar section of voleanic rocks southwest of Candelaria...... 32

1 Tertiary volecanic rocks south of Candelaria ... 33
1 Looking southeast across Pickhandle Gulch south of

Candelaria. ..o 40

12. Potosi mine, seen from the west........................ .. 48

13. Typical underground geology, Northern Belle mine................... 50

14. Typical underground geology, Northern Belle mine............... 51
15. Geology of the main adit level, Potosi mine ... . 53

TABLES

PAGE

Table 1. Production of the Candelaria mining district by years.......... 12-13
2. Comparison of sections of Candelaria formation...................... 22

A\



FOREWORD

Nevada Bureau of Mines Bulletin 56, “Geology of the Cande-
laria Mining District, Mineral County, Nevada,” by Ben M. Page,
is based on field studies made by the Stanford Geological Survey,
Geology Department, Stanford University, during three field sea-
sons—1939, 1948, and 1949. Dr. Page, who is Professor of Geology
at Stanford University, revisited the district in 1952 and 1953,
in order to check and revise the maps and to bring the statistics
and other data up to date, preparatory to writing this report.

Since its discovery in 1863, the Candelaria district has produced
an estimated $15 to $20 million. Most of this came from silver
ores, but some gold, lead, zine, and antimony was produced.
Today, Candelaria is a ghost town, with only a few buildings
standing as evidence of its past importance. Its interesting early
day mining activity is recalled by well-preserved examples of
careful stone work and fine, hand-polished wood work, done by
Chinese laborers. This stone work still may be seen in the lower
levels of the Mt. Diablo Mine. After the period of its boom, in
the latter part of the last century, desultory mining was prac-
ticed in Candelaria for many years; however, during the past
decade there have been steady, but limited, mining operations.

Although an excellent study of the regional geology of the
country surrounding Candelaria, entitled “Geology of the Mina
Quadrangle, Nevada,” was published in 1954 by Ferguson, Muller,
and Cathecart; the present report is the first important study of
the mining district since “The Candelaria Silver District, Nevada”
was published in 1922 by Knopf. Professor Page’s report is a very
timely contribution to our knowledge of the mineral deposits of
Candelaria. His detailed mapping of the district and the regional
geological studies of Ferguson and others provide valuable new
information for the exploration of ore deposits at Candelaria.

The Nevada Bureau of Mines is grateful to Professor Page
for the opportunity to publish his report and to make it available
to the mineral industry.

VERNON E. SCHEID, Director
Nevada Bureau of Mines.
November 1958.
Mackay School of Mines,
University of Nevada.
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GEOLOGQGY OF THE CANDELARIA MINING
DISTRICT, MINERAIL. COUNTY,
NEVADA
By BEN M. PAGE

ABSTRACT

The Candelaria district of western Nevada produced an esti-
mated $15,000,000 to $20,000,000, principally from oxidized silver
ore mined in the 1870’s and 1880’s. Activity during the past 50
years has been limited for the most part. There are possibilities,
not yet thoroughly tested, for the mining of sulfide ore and recov-
ery of small to moderate amounts of silver, gold, lead, zine, and
antimony.

The oldest rocks of the district are chert and dolomite of the
Palmetto formation (Ordovician). These are overlain unconform-
ably by a thin grit bed, the Diablo formation (Permian). The
next sedimentary rock, the lower beds of which contain most of
the mineral deposits, is shale of the Candelaria formation (Lower
Triassie). A serpentine mass and a variety of dikes cut the sedi-
mentary beds.

Two major pre-Tertiary orogenies are clearly indicated. The
earlier of the two was post-Ordovician and pre-Middle Permian
in age; it produced tightly compressed folds and numerous frac-
tures in the Palmetto formation prior to the deposition of the
Diablo formation. The second major orogeny was Jurassic(?) in
age; it affected the Diablo and Candelaria formations, which are
steeply inclined and are displaced by faults.

Mineralization ensued after most of the Jurassic(?) folding
and faulting was completed, but it was probably related to the
later stages of the orogeny. The fractured rocks were hydro-
thermally altered to dolomite and other products. Then faulting
recurred, forming fissures which became veins through the action
of mineralizing solutions. These solutions deposited quartz, addi-
tional dolomite, pyrite, arsenopyrite, sphalerite, galena, and
jamesonite. The last two contain silver, and some silver may
occur in the other minerals as well.

After the formation of the ore deposits, and after an interval
of erosion, Tertiary volcanic outbursts blanketed the area with
at least 2,000 feet of pyroclastic rocks and lava. Dacitic and
rhyolitic rocks predominate, but two or three basalt flows are
interbedded with these.

Gentle folding and extensive normal faulting affected all pre-
Quaternary rocks, together with the mineral-bearing veins. After
an interlude of erosion, thin flows of basalt spread over much of
the area, probably in the Pleistocene. Block faulting of “Basin
and Range” type displaced the Quaternary basalt flows, further
dislocated the ore depogsits, and may have continued into the
Recent epoch. The two principal faults participating in this move-
ment trend east-northeast to east, and are old faults which were
revived in the Quaternary period.



2 Geology of the Candelaria Mining District

INTRODUCTION

GEOGRAPHY
This report deals with the Candelaria mining district!, western
Nevada. The area described is mainly within Mineral County,
where the mines are situated, but it extends slightly into Esmer-
alda County. The locality is 17 miles straight line distance south
of Mina, and 47 miles west of Tonopah (fig. 1). It is shown in
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FIGURE 1. Index map showing location of the Candelaria mining
district, Nevada

the southeast quarter of the Hawthorne 1-degree quadrangle of
the U. 8. Geological Survey.

The ghost town of Candelaria, near the principal mines, is the
chief landmark. It may be reached from U. S. Highway 95 by a
7-mile dirt road which leaves the highway between Coaldale

'Originally included in the Columbus mining distriet. The name “Columbus”
appears in many claim notices and old records.

Mineral County, Nevada 3

Junction and Mina. The Nevada and California Railroad, which
appears on many maps as a means of access to Candelaria, no
longer exists. The pipe line and reservoir shown on pre-World
War II maps likewise no longer exist. The nearest water supply
is at Columbus, 5 miles away, and the nearest source of supplies
is at Mina. At times Candelaria has not a single inhabitant.

The ruins of Candelaria (figs. 2 and 3) are situated on a small,
sloping alluvial plain at the foot of the Candelaria Hills. This
range of hills trends generally east-west, and is ill-defined and
sprawling except west of the townsite, where a single narrow
horst forms a straight-sided block. Hillsides are steep and bare,
the bedrock being widely exposed, but summit areas are locally
broad and gentle in slope.

The terrain of the district is 5,500 to 6,700 feet above sea level,
and is arid sagebrush country. Temperatures are high in summer
but frequently below freezing in winter.

HISTORY OF MINING

An excellent summary of the early history of mining in the
Candelaria district is given by Knopf (1922, p. 83-5)%, as follows:

“The gilver veins in the Candelaria Mountains were discovered
by a company of Spaniards in 1863, and a mining district was
organized in the same year. The veins themselves crop out in a
particularly barren and inhospitable part of Nevada, and the
town that grew up, called Columbus, was situated where water
was obtainable, 5 miles southeast of the principal mines, on the
western edge of a great alkali flat, the Columbus salt marsh. In
1867 the town had 200 inhabitants, many of whom were doubtless
dependent on the salt industry, for in those days the metallurgic
plants of Nevada consumed a large quantity of salt; but the work
that had been done to prove the silver veins of the district was
small. Ross Browne, writing at that time, says that crushings of
small lots of ore yielded from $50 to $200 a ton, ‘a good result
considering the quantity of ore of this class that can easily be
obtained; so that the prospect is not unfavorable.” The remoteness
of the district, the complex metallurgic treatment required by
the ores, and the fact that the veins were held in numerous small
holdings all combined to retard the growth of the new camp. Not
until the middle of the seventies did the district come into its own,
but then, owing to the successful development of the Northern

*Knopf acknowledges the following principal sources of information:
Biennial reports of the State Mineralogist of Nevada for 1870-1880; and
Annual Reports of the Director of the Mint upon the production of precious
metals in the United States, for 1880-1884. Knopf’s specific references have
been inserted parenthetically in the passages included here, and the cited
articles are listed at the end of this report along with those that were con-
sulted by the present writer.



































































































