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PREFACE

Bulletin 189, first printed in 1974, has been reprinted with no modifica
tions, except the redrafting of all figures. For these revisions, we thank Joe
LaVoie and Ken Matesich.

Pima County, which now leads the State in mineral production because
of copper mines in the Pima and Ajo districts, was originally a silver mining
area. Padre Eusebio Francisco Kino mentioned in his writings in 1705 that
rich silver ores, probably from the Santa Rita Mountains, were being mined.
Although large tonnages and values were not produced, there were many
small mines. Silver and gold from these mines were probably used to fash
ion religious ornaments for the missions.

Prior to 1853 the area south of the Gila River, including Tucson and
what are now Pima, Santa Cruz, Cochise, and southern Graham Counties,
was part of Mexico. This area became part of the United States through the
Gadsden Purchase in 1853. Word of the region’s abandoned Spanish silver
mines, known as “antiguas,” had already been spread by American soldiers,
explorers, prospectors, and Boundary Commission surveyors and scientists.
“Antiguas” had been reported in the Oro Blanco, Patagonia, Santa Rita,
Sierrita, Tucson, and Catalina Mountains.

In 1856 Charles D. Poston and Samuel P. Heintzelman organized the
Sonora Exploring and Mining Company and traveled from Cincinnati to
southern Arizona, then part of Dona Ana County, Territory of New Mexico,
to reopen these mines. The stockholders’ report they prepared in late 1857
listed title to 78 mines (25 near Arivaca, 24 in the Santa Rita Mountains,
and 29 surrounding Cerro Colorado) and two veins, referred to as the San
Coyetano Tract, 8 miles southwest of Thbac.

Prospectors and small-mine operators were very active and made many
metallic mineral discoveries in Arizona during the 1870’s and 1880’s. They
did not realize, however, that some of the relatively small deposits they had
found were merely near-surface manifestations of larger ore bodies. The
large copper deposits were not discovered until the 1950’s. In 1982 nine of
the nation’s 25 leading copper-producing mines were in Pima County.

Are other seemingly unimportant mineral occurrences in Pima County
also marks of deeper, hidden deposits? Only time, favorable economics, ex
ploration, and luck will tell.

Larry D. Fellows
State Geologist

March 1984
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INTRODUCTION

“Index of Mining Properties in Pima County, Arizona”
is the second of the planned series covering the counties
of the State. The first, on Cochise County, was published
in 1973 as Arizona Bureau of Mines Bulletin 187. The total
mineral output from Arizona for over one hundred years
has come from many mines, ranging from major operations
to small mines and prospects. The record of those opera
tions are scattered in numerous publications of Federal and
State agencies, in articles in various technical journals,
in public and private reports, and in newspaper clippings.
Many such sources are not readily available to persons
seeking such information. Thus these indices are designed
to provide, in a concise form, as much information on min
ing properties as may be found.

No attempt has been made to name and describe every
mining property that may have been located. The selection
has been made by the compiler on the basis of production
records, special geologic or mineralogic character, or
importance in relation to known or possibly hidden mineral
resources. The identification of areas of high probability
for mineral that might become economic to mine is impor
tant not only from the standpoint of a future national re
source but also in planning the best use for the land involved.
Comments, suggestions, or corrections on the material
presented will be welcome.

Many individuals and companies have provided assistance
in the collection of the included data and their help is grate
fully acknowledged. Thanks also are due to personnel of the
Arizona Bureau of Mines, especially Mr. J. R. LaVoie,
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in the preparation of the format and maps.

EARLY HISTORY

Several Spanish expeditions entered southern Arizona in

search of precious metals in the 1500’ s and by the late

1600’s, Jesuit Fathers and early Spanish settlers had moved

into the Santa Cruz Valley from Mexico. The area was then

known as Primera Alta. The first detail description and

map of the Pima County area was made by Father Kino in

the late 1600’s. He noted the discovery of precious metals

in the region. The local Indians used stone implements and

colorful or useful minerals or mineral pigments found on

the surface. They appear to have had little interest in met

als or mining. Later, under Spanish and Mexican rule, when

the area was a part of the District of Arizonac, State of

Sonora, prospecting and mining increased. Gold placers

were found and worked near Arivaca, at Caliada del Oro,

and in washes along the slopes of the Santa Rita and other

mountains. Silver-rich outcrops of mineralized veins at

Cerro Colorado, around Arivaca, and in the Santa Rita,

Sierrita, Thcson, and Comobabi Mountains yielded modest

amounts of silver ore, extracted and treated by primative

methods. Production records are missing for that period

but the operations were limited, hampered by hostile Indian

and bandit raids, poor and recalcitrant Indian labor, and

the natural difficulties of an isolated frontier area.
The earliest Americans in the area were trappers and

scouts who may have carried out minor prospecting on the

side. Few American settlers arrived prior to the early

1800’s. After the Mexican War of 1846-48 and the Gadsden

Purchase of 1853, the area of Pima County was annexed by

the United States as a part of Dona Ana County of the

Territory of New Mexico. The Territory of Arizona was

created in 1863 and, in November, 1864, the Territorial

Legislature designated Pima County as one of the first four

counties of the new Territory. At that time Pima County

covered all the area south of the Gila River from the New

Mexico border to the present boundary with Yuma County.

Subsequently, northern sections went to Maricopa County

(1871) and Pinal County (1875), eastern sections toCochise
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and Graham Counties (1881), and a southern section to Santa
County (1899). Tucson has always been the County Seat. The
name “Pima’1 came from the original Spanish interpretation
of the Indian word for negation as given in reply to questions.

The early American military and boundary survey parties
moved through the newly acquired territory and noted the
old and often abandoned Spanish and Mexican mine workings.
Some of the military men organized companies to reopen
the mines at Cerro Colorado and in the Santa Rita Mountains.
Stage lines operating through Pima County in 1857 and 185$
facilitated mineral developments but in spite of scattered
military protection, Indian harassment was common. With
the outbreak of the Civil War in 1861, all military protec
tion was withdrawn and for some ten years little or no min
ing activity was possible due to constant Apache Indian raids.
By the 1870Ts when military protection was reestablished
and the hostile Indians brought under control, mining activ
ity increased rapidly. The construction of the Southern
Pacific rail line through Pima County in 1878-1880 was a
major aid to the mining industry. The Greaterville gold
placers were discovered in 1873; the copper deposits at
Silver Bell, Helvetia, Rosemont, and Twin Buttes were
opened up in the late 1870’s; and the silver-lead deposits at
San Xavier and in the Empire Mountains were being worked
by 1880. This mining boom subsided with the depression of
1884 and although revived sporadically in subsequent years,
suffered from the drop in silver prices in 1893. In the late
1890’s metal mining activity againboomed for a few years
but price fluctuations, metallurgical difficulties, and fre
quent changes in management and ownership still plagued
any large sustained operations. The World War I period
brought a strong revival of mining in Pima County and the
development of the first large-scale, open pit copper op
eration at Ajo. Again the depression of 1929 and following
years marked a decline in major mining activities although
hundreds of small prospects were worked by individuals who
eked out a meager living from the recovery of precious met
als. The major production period inPima County started in
the 19 50’s with the entrance of the Banner Mining Company
into the Pima district and the development and operation of
new open pit copper mines in the Pima and Silver Bell dis
tricts. Through 1972, the eight openpit mines in operation
in the Countyhave accounted for over 99percent of the total
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ore mined and over 98percent of the total copper produced.
The Pima district now leads iii the total value of metals pro
duced, followed by Ajo, Silver Bell, Helvetia-Rosemont,
and Empire. The Pima and Ajo districts have produced over

one billion dollars worth of metals.
An accurate record of the mineraiproduction from Pima

County is known only since 1901 when the U. S. Geological

Survey, and later the U. S. Bureau of Mines, collected

annual statistics from mineral producers and published the
summary results in “Mineral Resources of the United
States”, through 1931, and in “Minerals Yearbook”, from

1932 to the present. However, until recent years, few detail
statistics on County production of mineral products other
than precious and base metals have been made available.

Thus for the period prior to 1901, and for other mineral
materials, production must be largely estimated from frag

mentary sources such as U. S. Mint Reports, articles in

technical publications, and newspaper articles. Although
the reliability of some such data may be questionable, the
estimations used are believed to be close approximations.
The index does not cover the production of sand and gravel,
nor of common stone. The accumulative tonnage and value
of such materials produced in Pima County would amount
to millions of tons and dollars but the lack of reliable data
makes any estimate impractical.

Table I is a summary of the known and estimated produc

tion of base and precious metals by mining districts in Pima
County, through 1972. From the total 781. 7 million tons of
ore mined, about 5. 4 million tons of copper, 55 thousand
tons of lead, 142 thousand tons of zinc, 57. 8 million ounces
of silver, and 1. 67 million ounces of gold were produced,
for a total value of some 3. 8 billion dollars. Other metallic
minerals produced in Pima County would include about 35

thousand tons of molybdenum concentrates, 270 tons of
tungsten concentrates, and 10 thousand long tons of man

ganese oxides. Over 20 million tons of limestone and marble

have been mined for cement and lime production, or for
decorative and roofing stone, and several tens of thousand

tons of smelter flux have been produced. Excluding sand,
gravel, and common stone, the total value of all mineral
production from Pima County, through 1972, would exceed

four billion dollars.
Pima County, particularly the eastern half, appears to
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be one of the most heavily mineralized areas in Arizona.
Copper is the predominant metal found but other metals and
nonmetaffics also occur in scattered deposits. Most min
eralization is closely associated with Laramide intrusives
which intruded olc1er rocks ranging from Precambrian to
possibly Lower Tertiary formations. In a general way, the
intrusives and strong zones of mineralization appear to
have a northwest striking alignment which is sometimes
further marked by later Tertiary intrusions, suggesting
deep and continuous structural breaks in the earth’s crust
that may have been present for a long period of geologic
time. Such a structural feature is strongly suggested along
a line through the Silver Bell, Thcson, and northern Santa
Rita Mountains. Other similar structural lines such as the
one from the Arivaca area through the Quijotoa-Brownell
Mountains may be inferred. Tertiary block and thrust fault
ing has complicated the interpretation of those possible in
trusive and mineralization trends and the wide valley and
basin areas between the mountain ranges effectively mask
the evidence of the continuity of such trends. The exposed
mineralized outcrops in this eastern part of the County have
been well prospected and developed but many of the moun
tain shoulder and rock pediments, covered with varying
thicknesses of alluvium, remain to be carefully examined
for mineral deposits. In the western half of the County, only
one major deposit, Ajo, has been found but in that section
most rock exposures are post-mineralization volcanics or
less favorable pre-mineralization Mesozoic intrusives or
metamorphics. However, some scattered Laramide intru—
sives and Paleozoic sediments do occur in the western area
and would indicate that the presence of favorable loci for
ore deposits could have existed and now may be hidden by
later volcanics or valley alluvium.

The Papago Reservation covers almost 42 percent of
Pima County and although no major mineral deposits have
been opened up within the County in that area, there is no
reason to believe that such might not exist. Major deposits
occur to the East, West, and North and scattered mineral
ization is found in the Comobabi, Quijotoa-Brownell, Santa
Rosa, and C imarron-Sheridan mountains. With favorable
negotiated terms for mineral exploration and mining leases
within the Reservation, the area could become an important
hunting ground for ore deposits in the future.
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Major mineral deposits will continue to be found in Pima
County but with increasing difficulty and expense, providing
onerous or prohibitive restrictions are not placed onlegit
imate exploration, development, and mining.

EXPLANATION OF TABLES AND MAPS

Four tables, a set of mining district maps, and a refer
ence bibliography are included in this index. Table I is a
production summary, partly estimated, of base and pre
cious metal ore from the mining districts of Pima County
through 1972. Table II lists property names alphabetically
with the mining districts in which they are located. Table
III lists alphabetically the names of mining property owners
and/or operators with the associated mining properties and
districts. The lists of mining properties and owners or op
erators is by no means all inclusive. It includes those names
found to be most well-known but may not list all names,
including present owners. Names of mines and owners have
changed frequently and this practice often complicates the
task of identifying individual mining properties.

Table W is the main index, giving briefly, detail informa
tion on the mining properties, listed alphabetically by dis
tricts. The locations are given by surveyed or protracted
township, range, and section, and wherever possible to the
position within the section. Mineral products are listed by
chemical symbols or by name, generally in the order of
their apparent importance in the deposit. Minor or trace
elements identified are shown in parentheses. The general
geology of the deposit is briefly described, based largely
on reports listed in the references. The type of operation
is noted briefly and the production figures are based on re
ported or estimated figures. The references cited are list
ed in the bibliography. They are not all inclusive but are
believed to be representative of the most informative data
available.

The small scale maps show the location of the mining
districts in Pima County and the location of the mining
properties within the districts. The numbered locations
are keyed to the respective numbers shown in Table IV.
Major geographic features; surveyed or protracted town
ship, range and section lines; and the generalized geology
also are shown. The bibliography at the back of the bulletin
includes all references cited in the text or in Table IV.
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NOTES ON fNDWIDUAL MTNING DISTRICTS

AQUA DULCE MINTNG DISTRICT

The Agua Dulce mining district, covering the Agua Dulce

Viountains and the O’Neil Hills, lies in the Sonoran Desert

region of extreme southwestern Pima County. The name

Domes from a small spring or water seep used by wild

animals, indians, and travelers and prospectors that passed

bhrough the area. O’Neil was an old desert prospector who

worked and died in that area. This east-west chain of rel

atively low, rugged, strongly dissected, sierra-type, de—

cached hills and mountains is surrounded by an extensive

mountain pedimentextending out under the desert alluvium.

The exposed rocks have been classed as coarse-grained

gneiss with included areas of schist and granite, all be

lieved to be of Mesozoic age. A few isolated remnants of

Quaternary-Tertiary basaltic andesite suggest that the area

was once covered byvolcanics, now eroded away. No strong

structural features are apparent from reconnaissance map

ping but block faulting undoubtedly accounts for the range.

The district has been prospected for mineral deposits in

the past since it was close to the old desert trail between

Yuma and Ajo. Several goldand copper prospects inweath

ered and oxidized, quartz-fissure veins or along basaltic

dikes were opened up but except for minor values near the

surface, only one, the Papago mine of the Papago Mining

Company, warrented more extensive development. Several

shafts were sunk on this property in the late 1800’s and

early 1900’s but only a few tons of hand-picked gold-silver—

copper ore were shipped.
The district now lies within the Cabeza Prieta Game Range

and the Luke-Williams Air Force Range which, along with

the extreme desert condition, scarcity of water, and isolat

ed location, probably excludes the area at present from

active mineral exploration. No detail study of the geology

and possible mineralization is available but the geologic

conditions in the district do not appear to be favorable for

economic mineral deposits.

AJO MINING DISTRICT

The Ajo mining district is located in and around the Little

Ajo Mountains and the mining town of Ajo in western Pima

County. The name “Ajo” probably came from a Papago

Indian work meaning “red paint” but its spelling is the same

as the Spanish word for garlic, in reference to the onion
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like Ajo lily that grows in the area.
The relatively low, ragged, strongly dissected moun

tains, hills, and pinnacles of the district have been carve(
out of fault blocks and thick lava flows. The exposed sed
imentary, metamorphic, intrusive, and extrusive rocks
range in age from Precambrian to recent time. The base
ment Precambrian gneiss was originally covered by Paleo
zoic sedimentary formations as evidenced by fossiliferous,
Paleozoic, limestone boulders found in later sedimentary
formations. Also there are outcrops of Paleozoic limestone
in the nearby Growler Pass area. Mesozoic sediments and
volcanics also were present but mostly eroded away except
where preserved in fault blocks. During the Mesozoic,
large composite granitic to quartz dioritic intrusions in
vadedsouthwesternArizona and one is exposed inthe west
ern side of the Ajo district. In the Laramide intrusive
period, about 63 million years ago, a large quartz mon
zonfte stock with quartz diorite border facies invaded the
northern part of the district and was accompanied and fol
lowed by uplift, faulting, tilting, volcanic activity, and
strong erosion. The thick Early Tertiary fanglomerate,
containing coarse fragments of the older formations and
interbedded andesite breccia, tuff, and lava, gives evidence
of these many geologic events. Since that time continued
erosion, sedimentation, volcanic activity, and block fault
ing have created the present geologic and topographic pic
ture.

Some minor sulfide mineralization, and the emplacement
of scattered pegmatites dikes and bodies, are associated
with the Mesozoic granitic intrusion. The economic copper
mineralization came during the Laramide intrusive period,
mainly along fractures and as disseminations in a strongly
brecciated and hydrothermally altered, southward extend
ing prong of the quartz monzonite stock and in the border
ing Cretaceous volcanics. Scattered, minor, and spotty
copper mineralization also occurs along near-by maj or fault
zones in the volcanics and in the main intrusive but seldom
in economic amounts. Erratic secondary copper mineral
ization occurs in the Tertiary fanglomerate but has been of
minor significance. Small, local, gold placers have been
worked along the dry gulches draining the mineralized area
and the pegmatites in the Mesozoic granite of the Chico
Shunie Hills have been mined for siliceous smelter flux and
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minor amounts of feldspar and scrap mica.
The red iron oxides and green secondary copper minerals

were used as pigments by the indians long before the deposit
was discovered by the early European prospectors. The
deposit was worked on a small scale by the Spaniards in
he 1700’s. Tn 1855, after the Gadsden Purchase, a group
Df California men formed the first Arizona mining corpora
bion to exploit the high grade, oxidized copper ore. The
hand-sorted product was shipped to Yuma by animal trans
ort where it went by boat to Wales, England for smelting.

Elowever, that and subsequent early attemps to mine, up
;rade, or locally smelt the ore were not economically suc
essful due to the scarcity of water, high transportation
Dosts, or unsuitable, unsound, and sometimes fraudulent
netallurgical schemes.

In 1911, Ira Joralemon, a geologist for Calumet and
rizona Mining Company, examined the property of the in
ictive New Cornelia Copper Company which held most of
the mineral rights to the deposit. With Joralemon’ s favor
thie recommendation and the backing of John C. Greenway,
3eneral Manager of Calumet and Arizona, the property was
)ptioned. A thorough examination was made by geologic
napping, drilling, test pifting, and some underground ex
)loration. A large, low grade, copper carbonate and sul
‘ide deposit was outlined. The subsequent development of
. sound, economical leaching process to handle the car—
)onate ore, the discovery and development of an ample
vater supplyfromwells at Childs, the completion of a rail
‘oad line to connect with a trunk line at Gila Bend, and the
cquisition of all rights to the orebody led to a very suc
essfu1 mining venture. Shipments of high grade, oxidized
opper ore from the vein-like deposits in the bordering
rolcanics began in 1916 and, in 1917, of copper concentrates
rom open pit mining and the leaching and electrolytic pre
ipitation of the copper carbonate ore. To treat the deeper
;ulfide ore, a flotation concentrator was put into operation
n 1924 and enlarged to handle all production in 1930 when
he reserves of carbonate ore were depleted. The new
Dornelia Copper Company was absorbed by Calumet and
\rizona in 1929, and when the latter company was taken
)ver by the Phelps Dodge Corporation in 1931, the opera—
ion became known as the New Cornelia branch of that cor
)oration. In 1950, a copper smelter was built at Ajo to
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handle the concentrates previously shipped to outside smelt

ers. Since 1916 and except for a period in the depression
years of 1932 and 1933, the New Cornelia mine and plant

have been in continuous production, yielding a large share
of the copper, gold, and silver coming from Pima County.

The total metal production from the Ajo district, through
1972, would amount to some 350 million tons of ore contain

ing about 2. 8 million tons of copper, 19 million ounces ol

silver, and 1. 55 million ounces of gold, for a total value ol

over 1. 5 billion dollars. The gold content of the ore is rel

atively high for a porphyry-type copper deposit, amounting

to about one ounce of gold for each 1. 8 tons of copper. The

molybdenum content, however, is lower than usual for thiE

type of deposit. Only a few tens of ounces of gold have beer
recovered from placer deposits, mostly during the earl3
1930’s. Substantial amounts of silica smelter flux and minor
shipments of feldspar and scrap mica from the pegmatite

depo sits complete the mineral output of the district excepi

for sand, gravel, and stone used for constructionpurposes
The Ajo district lies along the western edge of knowr

Paleozoic sedimentary formations and Laramide intrusions

in southwestern Arizona. The deposit appears to be unIquE

in respect to its somewhat isolated position and mineral
ization characteristics. A major northwest striking struc
tural and intrusive trend can be inferred but the extensior
of this trend, which appears to have associated mineral
ization, is largely obscured by valley alluvium and latE
volcanics. The possibility that other major metal deposit
may occur In the district under deep cover can not be rule

out but, if present, they will be difficult and expensive t
find.

AMOLE MINING DISTRICT

The Amole mining district, one of the first establishe
in Arizona, covers the area in and around the Tucson Moun•
tains. This relatively low, ragged, and strongly dissecte
mountain chain was carved out of uplifted, tilted, and fault•
ed intrusives, volcanics, and sediments ranging in age fron
Precambrian to Quaternary. Small outcrops of Precam
brian schists and Paleozoic quartzite and limestone occu:

in place along the western flank and exotic blocks of lime•
stone, believed to be Paleozoic in age, are found as include
blocks in later intrusives, extrusive, and breccia forma
tions, indicating that Paleozoic beds once covered the area
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The main mass of the mountain chain consists of Mesozoic
rocks, mainlyJurassic and Cretaceous redbeds and arkose,

but also various intrusive and extrusive igneous rocks. A
large, Laramide composite granitic to quartz monzonitic
stock intruded the northwestern section of the district and
the smaller dikes and stocks occurring southward may be
related. At the same general time, strong intrusion and
extrusion of rhyolite took place in the southern and eastern
sections. In the Tertiary and Quaternary there appears to
have been additional uplift, erosion, volcanism, and intru
sions, as well as block faulting, to present a complex geo

logical setting still not fully understood.
Metalliferous mineralization in the Amole district ap

pears to be related largely to the Laramide and Tertiary
intrusions, occurring around the periphery of the large
stock or close to Tertiary plugs and dikes. The known de
posits are mainly scattered, generally narrow, quartz
veins or lenses with sulfides; small, irregular, replace
ment sulfide bodies in limestone lenses or exotic limestone
blocks; and weak dissemination of sulfide s in the intrusive s.
The major economic product of the district has been lime
stone for cement manufacture. Some basaltic andesite and
rhyolite tuff has been used for construction purposes and a
small amount of clay has been extracted.

Prospecting for mineral in the Tucson Mountains probably
dates back to the founding of the San Xavier Mission in the
late 1600’s and was intensified after the establishment of
the Spanish settlement at Tucson in the early 1770’s. Small
and scattered surface deposits were crudely worked for
precious metals by the Spaniards, Mexicans, and early
Americans. The first base metal operations were near
Saginaw Hill in 1898. Although sporadic mining attempts
continued into the 1900’s, most deposits were too limited
in size or too low in grade to be worked economically ex
cept for periods of high metal prices. The Old Yuma mine
has been the major metal producer; considerable silver,
lead, copper, and molybdenum ore was taken out intermit
tently from the late 1800’s to 194$. Several hundred small
mines and prospects are scattered through the district but
in most cases their production was very limited. In recent
years mining activities have been limited to the production
of limestone and smelter flux, and to exploration for pos
sible porphyry-type copper deposits.
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The total estimated and known metal production from the
Amole district through 1972 would amount to some 34 thou
sand tons of ore containing about 265 tons of copper, 335
tons of lead, 197 tons of zinc, 27 thousand ounces of silver,
and one thousand ounces of gold. About 17 tons of molyb
denum concentrates may have been produced from the Old
Yuma mine. The total value of the metal production would
be some $229, 000. Over 12 million tons of limestone have
been quarried for cement manufacture and about 17 thou
sand tons of silica smelter flux has been shipped.

The Amole district has not been a major, metallic min
eral producing area although evidence of low grade, sulfide
mineralization is widely distributed. A major structural
trend to the northwest appears in the northern part of the
district, as indicated by faulting, and Laramide and Ter
tiary intrusions. The most favorable opportunities for hid
den mineral deposits would be along that trend although such
deposits, if they exist, may be deeply buried under sedi
ments and volcanics or deeply down faulted in the Avra
Valley area.

ARWACA MINING DISTRICT
The Arivaca mining district, as used in the index, covers

the general area of the Las Guias and San Luis Mountains
of southern Pima County, to the northwest and southwest,
respectively, from the old mining settlement of Arivaca. It
would include the area sometimes known as the La Guias
mining district. The name Arivaca is probably a Spanish
corruption of a Pima Indian word for”liftle reed&’ or “little
fence water”, describing the swamp vegetation that occurred
in Arivaca Creek.

The Las Guias Mountains, named after the Spanish word
describing rubble or conglomerate where gold placers may
occur, is a moderately low, elongated, dissected, sierra-
type range with a central core of a strongly fractured, med
ium-grained, granitic stock of Laramide age. Some tra
chytic phases and numerous dikes of granite porphyry,
aplite, and black minette occur in it and clusters of lens
ingquartzveinsfollowfracture zones. On the flanks, Mes
ozoic volcanics and sediments were intruded and partly
metamorphosed.

The northern part of the San Luis Mountains, named after
an early Spanish mine, displays a large, irregularly dis
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sected, cluster of rolling hills and subdued mountains cut
in a thick series of folded Cretaceous sedimentary beds
partially metamorphosed by a Laramide granitic intrusive.
Southward the topography becomes more rugged with higher
and steeper mountains and ridges separated bycanyons and
washes. A large Laramide granitic pluton occurs on the
western flank. To the east the intrusive gives way to met
amorphosed Mesozoic sediments and overlying Cretaceous
volcanics.

The mineral deposits of the Arivaca district consist
maiiily of irregular, lensing, quartz or quartz-calcite veins
containing spotty, and generally weak, base metal sulfides
and precious metals and/or tungsten minerals. In the south
ern and eastern sections of the Las Guias range, the sulfide—
bearing veins occur in both the intrusive and bordering met
amorphosed sediments and volcanics. In the northwestern
sector, tungsten mineralization predominates. In both
cases the mineralization is often associated with intrusive
dikes. Weathering and oxidation have enriched the gold and
silver values near the surface and erosionproduced placer
deposits of gold and tungsten on the lower slopes and in
many washes. In the San Luis Mountains, known mineral
ization is more scattered and varied. Along Fraguita Wash,
south of Arivaca, spotty lead, zinc, and copper sulfides
occurred in fissure veins cutting Cretaceous sediments and
volcanics. Economic values, mainly in gold and silver,
were confined to the enriched, near-surface zone produced
by weathering and oxidation. Farther west some spotty base
metal and tungsten values are associated with the Laramide
intrusives and bordering formations. Over 150 individual
mines and prospects have been worked in the Arivaca dis
trict but few, such as the old San Luis or Oceanic mine,
have produced as much as 100 or more tons of ore. Due to
their limited size and the small tonnage produced, most of
these workings are not listed in this index.

The Arivaca district was one of the earliest areas in
Arizona to be prospected and worked. The first Spanish
explorers and settlers, in the late 1600’s and early 1700’s,
extracted gold from the placers and mined the superficially
enriched, weathered veins for gold and silver. Intermit
tent, small-scale mining continued in the succeeding years
with reduction works located at Arivaca where water was
available. The main deterrents were hostile indian and
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bandit raids in the 1800’s. The presence of tungsten was
recognized in the early 1900’s but not mined until World
War I. The greatest activity in the district took place from
the early 1930’s to early 1940’s, when at least 100 pros
pectors and small miners eked out a living from working
the gold placers and spotty vein deposits for gold and sil
ver, as well as some tungsten. In 1935 there were over 35
small producing mines and prospects, mostly yielding a few
tons of ore for the year. Since 1941 there has been only
sporadic mining activity with little or no production.

The total estimated and recorded production from lode
mines through 1972 would be some 9,300 tons of ore con—
tainingabout 5,300ouncesof gold, 45,500 ouncesof silver,
115 tons of lead, 36 tons of copper, and 8 tons of zinc. A
few thousand ounces of placer gold may have been produced
prior to 1900 and about 350 ounces since then. The total
estimated and recorded value of the base and precious metal
output from the Arivaca district would be about $369, 000.
Accurate data for the total tungsten production is not avail
able but estimated at 250 tons of tungsten concentrates con
taining 60 percent W03 and having a value of about $400, 000.

The future of the Arivaca district as a producer of mineral
products is questionable. The apparent mineralization, al
though widely scattered, is in relatively small, lensing
veins with spotty and low values below the enriched surface.
Except for the Las Guias tungsten area, no over-all detail
study of the geology and mineralization of the district is
available. However, the presence of Laramide intrusives,
a northwest striking structural and intrusive alignment,
and the zonal arrangement of the mineralization suggest
that detail geologic mapping and geochemical sampling
might reveal favorable loci for deposits hidden under vol
canic or sedimentary cover.

BABOQUWARI MINING DISTRICT
The Baboquivari mining district of south-central Pima

County covers the full length of the Baboquivari Mountains
northward from the border with Mexico, including the
Quinlan Mountains and Kitt Peak at the northern end. Babo
quivari is the corruption of the Papago Indian name for “nar
row in the middle” which aptly describes this long, narrow,
rugged, steep-walled, sinuous range. The serrated crest
in the central and southern sections marks the southeastern
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boundary of the Papago Indian Reservation. The numerous

peaks have special religous significant for the Papagos,

especially Kitt Peak, on which a national observatory is

located, and the block-shaped tower of Baboquivari Peak.

Quinlan and Kitt were names of early, local personalities

known toRoskruge, the original surveyor of the area. Low

gradient, thinly covered, rock pediments extend outward

from the steep mountain walls which are cut by deep ero

sional coves and reentrants in numerous places. The ped

iments, locally, are dotted with bands of rugged foothills.

In the central part of the range, the rocks are mainly

metamorphosed Cretaceous conglomerates, graywacke,

shale, and arkose with interbedded ande site flows and brec

cia, and some rhyolite tuff. Laramide coarse-grained gran

itic rocks invaded the older formations and predominate

at the north and south ends as well as on both flanks. Nu

merous, irregular aplite, pegmatite, dacite, latite, and

milky quartz dikes, sills, and veins cut the Cretaceous and

intrusive rocks in a well-defined, crisscrossing pattern.

The only later rock formations are Tertiary bedded con

glomerates, and andesite and rhyolite volcanics on the

west-central flank. The range is the result of block faulting

and the strong, crosscutting, northwest striking faults and

wide shear zones, that cut through the north and central

areas. This latter structural trend is part of a regional

pattern extending from south of Arivaca to at least the

Quijotoa Mountains area to the northwest.

The known mineral deposits of the district include many

relatively small and spotty occurrences of precious and base

metals, molybdenum, tungsten, manganese, fluorine, and

beryllium. Some fifty mines and prospects have had re

corded production since 1900 but only a very few produced

more than 100 tons. A general zoning pattern is apparent

with precious and base metals, and molybdenum occurring

in the faulted and metamorphosed formations in the central

sector and tungsten mineralization mostly to north and

south. Gold and silver occur with the spotty occurrence of

chalcopyrite, galena, and sphalerite in numerous, lensing

quartz and quartz-calcite veins in close association with

fault zones and swarms of intrusive dikes and sills. Lo

cally, as at the Allison mine, manganese and iron oxides

are the predominant gangue minerals. Strong wall rock al

teration is noted along the veins and oxidation and weather
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ing have concentrated gold and silver values near the sur
face. Some shallow gold placers have been worked along
washes and terraces on the pediments below the central
zone. The main tungsten mineralization was found along
the northwestern foothills where over 17 small mines and
prospects are located along a narrow sixmile strip. There,
spotty scheelite with epidote, garnet, local fluorite, and
minor copper oxides occur in widely spaced shears and
fractures in metamorphosed Cretaceous sediments intruded
by igneous dikes and cut by major fault zones. To the south,
the scheelite mineralization is found in a zoisite-bearing
quartzite bed in faulted and metamorphosed Cretaceous sed
iments. Manganese oxides occur throughout much of the
district. Locally it is a major gangue mineral but also is
found as narrow, shallow, discontinuous coatings along
fractures in rhyolite and andesite volcanics. Fluorite and
beryllium minerals are associated mainly with tungsten
occurrences and also with the pegmatite veins. (Clark,
1956; Balla, 1962; and Meeves, 1966)

The prominent quartz outcrops and enriched surface
occurrences of gold attracted the attention of early Spanish
and Mexican prospectors but the general inaccessibility of
the range delayed mining until the late 1800’s. The Allison
mine, dating from at least 1890, was the first sizeable
operation and has been the major producer of the district.
Sporadic mining has continued and in the 1930’s, a dozen
or more small mines were operated on the weathered out
crops for supergene enriched values. Tungsten and man
ganese production has been limited to periods of abnormal
high prices.

The total estimated and reported production of precious
and base metals from the Baboquivari district through 1972
would be some 57, 000 tons of ore containing about 14, 000
ounces of gold, 173, 000 ounces of silver, 122 tons of cop
per, 12 tons of lead, and a small amount of zinc. About 24
short tons of tungsten concentrates and 200 long tons of
manganese ore have come from the district. The total value
of base and precious metal production would be some
$603, 000.

Mineral exploration and development in the Baboquivari
district has been spotty and mostly superficial. Since 1955,
the western flank within the Papago Indian Reservation has
been withdrawn from normal mineral entry. On the eastern
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side, however, considerable sulfide mineralization, in
cluding molybdenite, is scattered throughout the central
zone which suggest possibilities for a hidden porphyry-type
deposit along the northwest striking structural trend. A
careful, detail geologic mapping program in conjunction
with geochemical and geophysical investigations would ap
pear to be warrented.

CABABI (COMOBABI) MINING DISTRICT
The Cababi or Comobabi mining district covers the North

and South Comobabi Mountains and the neighboring Ko Vaya
Hills, lying in the eastern section of the main Papago Indian
Reservation to the North of Sells. Cababi is from the Papago
word for “hidden springs”, Comobabi or Comobavi from
that for “hackberry tree well”, and KoVaya for the words
“badger well”. The North C omobabi Mountains are a sierra—
type range carved out of a central mass of Laramide gran—
itic to dioritic intrusive. Cretaceous andesitic volcanics
cover the western end of the range and metamorphic gneiss
and schistof pre-Laramide origin occurs in the southeast
ern corner. Well-formed, eroded pediments extend outward
from the range. The South Comobabi Mountains are a more
shapeless mass of eroded peaks and ridges cut from a
variety of faulted strips of Cretaceous sediments and an—
desite volcanics, metamorphic rocks, and Laramide gran
ite and diorite. Scattered intrusive Tertiary dikes and plugs
are common. Both the north and south ranges are fault
blocks aligned in a general north-west direction but with
numerous cross faults. The down-faulted block between
them is surfaced by Tertiary sediments and volcanics that
have been eroded into rolling hills, ridges, and plains. The
KoVaya Hills are a collection of ragged, steep-sided, fault
block hills cut from thick Cretaceous andesite flows.

The known mineral occurrences consist mainly of rela
tively small deposits of silver, gold, copper, lead, zinc
and tungsten in quartz-fissure veins. Spotty, rich concen
trations of gold and silver, as native metals or chlorides,
occur near the surface as a result of the oxidation of the
sparse base metal sulfides found in depth. The predominant
gangue mineral is a coarse-crystalline quartz, oftenbrec—
ciated by later movement along faults and shear zones.
Dolomite and minor barite may recement the veins. Traces
of molybdenum, vanadium, and other less common metals
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have been detected in some deposits. Wall rock alteration
is often strong and the andesite flows show sparse dissem
inated pyrite and base metal mineralization near major
fault zones.

The Picacho or Cahuabi mine, dating back to the late
1700’s, was the first mine of the district, yielding consid
erable amounts of precious metals in the early days. Other
small but rich gold and silver prospects were worked spo
radically throughout the 1800’s. Several copper occur
rences have been prospected but not developed. The most
productive mines have been the old Picacho silver property,
the Jaeger gold deposit, and the Little Mary or Steppe lead,
silver, and copper mine.

The total estimated and recorded production from the
district through 1972 would amount to some 6, 500 tons of
ore containing about 102, 100 ounces of silver, 3,450 ounces
of gold, 182 tons of lead, 92 tons of copper, and two tons
of zinc. The amount of tungsten produced would be insig
nificant The total value of the metal production would
amount to about $245, 000.

The mineral production from the Cababi district has been
relatively small and such prospecting and development work
that has beendone has failed to disclose any major orebody.
However, the geologic characteristics in the district are
not unfavorable. The South Comobabi range in particular
lies along a strong structural and Laramide intrusive trend.
Further geologic study and geochemical sampling might well
indicate favorable loci for economic mineralization that
might be hidden under volcanic or alluvial cover.

CANADA DEL ORO MINING DISTRICT
The Canada del Oro mining district lies along the border

of Pima and Pinal Counties at the east end of the Santa
Catalina Mountains. Most of the placer and hard rock min
ing activities of the district took place in Pinal County but
some placer operation along Canada del Oro wash did ex
tend into Pima County. The gold-bearing gravel was derived
from small and irregular gold-bearing quartz veins in Pre
cambrian granitic rocks at the northwest corner of the
mountain range. An estimated 110 ounces of gold, produced
sporadically from the early 1700’s through the 193 0’s, may
have been recovered inPima County. The prospects of any
additional, sizeable recovery is questionable.
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The Catalina or Santa Catalina mining district lies at the
south base of the Santa Catalina Mountains in the northern
outskirts of Thcson. The steep mountain flank breaks off
to a rough but flatter slope along a fault trace separating
Catalina gneiss from the Tertiary Pantano Formation and
Quaternary outwash alluvium. The gneiss probably was
derived from older formations that may have been meta
morphosed several times and certainly in Laramide time.
The Tertiary Pantano Formation is a conglomerate com
posed of fragments of older granite, quartzite, limestone
volcanics and gneiss. The foothill fault appears to have ex
perienced both normal and reverse movement, producing
a wide breccia zone in the gneiss on the footwall side but
little disturbance in the Pantano Formation along the hang
ing wall.

Copper mineralization, mainly chaleopyrite, minor bor
nite, and oxidized copper minerals, is associated with
quartz, pyrite, and minor molybdenite. Known mineral
ization occurs only in a local area in silicified and pro
pylitized fault breccia and along associated narrow cross
cutting quartz veins.

The mineralization was discovered and located in 1906
and developed and mined in 1907 to 1910 and in 1917 and
191$. One mine, the Pontatoc, accounted for the total pro
duction of some 5, 000 tons of hand sorted ore containing
about 207 tons of copper, 2,200 ounces of silver, and one
ounce of gold. The total value was about 107 thousand dol
lars.

The Catalina district is now within a residential area
withdrawn from mining entry and it is doubtful if mining
could or would be resumed in the Pontatoc mine area.

CERRO COLORADO MINING DISTRICT

The Cerro Colorado mining district, one of the oldest
areas of mining activity in Arizona, lies on the southwest
flank of the Cerro Colorado Mountains from which it ac
quired its name. It is in southeastern Pima County just to
the northeast of the Arivaca district with which it has had
a common history.

The Cerro Colorado Mountains are a relatively small.
low, and isolated range carved by erosion from a thick
series of Tertiary rhyolite and ande site volcanic flows and
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tuffs intruded by Tertiary dioritic plugs. The pediment ex
tending tothe southwest is cuton an older complex of Cre
taceous volcanics ranging from quartz latite porphyry to
various phases of andesite porphyry flows, tuffs, and ag
glomerates. Andesite porphyry and rhyolite dikes, and the
Laramide dioritic intrusives cut the volcanic sequence.
Moderate folding, strong fissuring, and extensive jointing
is present but no evidence of major faulting is evident.

Numerous mineral occurrences are present but most are
small and irregular, consisting of narrow, lensing, struc
turally controlled, epithermal quartz-fissure veins con
taining spotty amounts of base-metal sulfides, silver and
mercury-bearing tetrahedrite and locally, sparse cinnabar.
The mines, such as the major producer, the Cerro Colorado
or Heintzelman, were worked for the deeply oxidized and
enriched mineralization containing high silver values.
Probably hundreds of small surface prospects have been
opened up for silver chlorides in the outcrops of small nar
row fissure veins but few had any significant development
or production. The most notable feature of the district is
the high mercury content shown by surface and airborne
detectors.

The early Spaniards and Mexican prospectors exploited
the surface showings for silver in the 1700’s, using Pima
and Papago Indian labor, and crude extraction methods.
After acquisition of the district by the United States in 1853,
Colonel Poston reopened the Cerro Colorado mine for the
Sonora Exploring and Mining Company, renaming it the
Heintzelman after General Heintzelman, President of the
company. It operated only intermittently through the 186 0’s
and 187 0’s due to hostile indian activities, as was the case
for other smaller properties. The ore was treated at a
small stamp mill at Arivaca. Since the depression of 1884
there has been little activity in the district except for small
operations in the 1920’s and 1930’s by prospectors looking
for small, enriched silver values and at the Mary G. mine.

The total estimated and recorded production from the
Cerro Colorado district would probably amount to some
5, 000 tons of ore containing about 377, 000 ounces of sil
ver, 460 ounces of gold, 16 tons of copper, 32 tons of lead,
and less than one ton of zinc, for a total value of $362, 000.

The district does not present encouraging indications for
major ore deposits. There are many small and widely dis
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)ersed occurrences of mineralization but the spotty and

relatively weak, epithermal character of the deposits, the

[ack of evidence of any strong structural deformation, and

the apparent rapid pinching of mineralized structures at

relatively shallow depth suggests that the possibilities for

major economic deposits in the district are unfavorable.

CIMARRON MOUNTAINS MINING DISTRICT

The Cimarron Mountains mining district, sometimes re

ferred to as the Salt Well district, embraces the Cimarron

and Sheridan Mountains and their surrounding hills. All are

within the Papago Indian Reservation, in north central Pima

County. Cimarron is a Spanish word for wild or untamed

and was used by Mexicans to describe the mountain sheep

that reportedly were abundant in the area. The Sheridan

Mountains were named after General Philip Sheridan. These

ranges form an aligned north-northwest striking group of

barren, strongly dissected, relatively low, ragged to

rounded mountains and hills eroded out of fault blocks of

Precambrian to Quaternary sedimentary, metamorphic,

intrusive, and extrusive rocks. Reconnaissance geologic

mapping shows a large block of Precambrian schist exposed

in the northwestern sector of the Cimarron Mountains.

Partly metamorphosed Paleozoic limestones and quartzites

occur only as small fault blocks in a narrow divide between

the two ranges. The Sheridan Mountains to the south are

composed of scifist and phyllite and may, in part, represent

Mesozoic formations metamorphosed during the Laramide

orogeny when a large granitic to dioritic intrusion invaded

the area as exposed in the eastern part of the Cimarron

Mountains. Tertiary rhyolite and basaltic andesites prob

ably extended over the area at one time and in part still

cover older rocks. Subsequent faulting, volcanism, and

erosion created the present geologic form and exposures.

There appears to be a general northwest striking structural

pattern. Extensive pediments extend out on the buried moun

tain shoulders into the surrounding valley basins where

alluvium obscures the actual edges of the fault block moun

tains.
The known base and precious metal mineralization of the

district is sparse, scattered, and generally weak, occuring

along faults and fracture zones. Economic values were

limited mainly to near-surface, secondarily enriched zones
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of gold and silver. The major production from the districcame from replacement deposits of manganese oxides iibrecciated, folded, and partly metamorphosed PaleozoFlimestone along fault zones and in fault breccia cuttinquartz diorite.
There is no record of mining in the Cimarron Mountahdistrict before the early 1900’ s and except for manganesethere has been only minor sporadic activity since then. Thctotal base and precious metal production would amount tcsome 120 tons of ore containing about 11 tons of copper, 40Counces of silver, 80 ounces of gold, and a small amount oflead. The total value would be about $6, 000. Manganeseproduction, mainly during war years and in periods ofgovernmentbuyingprograms, amounted to some 9, 500 longtons of ore averaging35 percent Mnor betterand having anestimated value of $250, 000.

Although the economic results of mining activities forbase and precious metals in the Cimarron Mountains district have not been favorable, no detail geologic study hasbeen made. Favorable geologic conditions appear to be present both in structural features and intrusions, particularlyin the Cimarron Mountains area. A careful geologic andgeochemical study around the Laramide intrusive mightreveal possible loci for economic mineralization, all or inpart buried under late volcanics or valley alluvial.
COYOTE MINING DISTRICT

The Coyote mining district covers the Coyote Mountains,a somewhat detached eastern prong of the Quinlan Mountainsection of the Baboquivari range. It also includes the foothill area lying to the north of the Coyote and Quinlan Mountains of central Pima County. The northern part of the district lies within the Papago Indian Reservation. The CoyoteMountains are a relatively small, high, sierra-type mountain block with steep and rugged slopes due largely to strongeast-west and north-south faulting. The rock mass is mainlya Laramide aplitic to pegmatitic quartz monzonite containing swarms of irregular pegmatitic and aplitic dikes. Largeseptums and scattered small blocks of marble, lime silicates, gneiss, and schist occur in the intrusive and probably represent metamorphosed remnants of Precambrianthrough Mesozoic sedimentary and igneous formations thathave been engulfed by the intrusive. The low, rolling, down
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aulted foothills to the north are cut in Laramide and Ter

iary volcanic and sedimentary formations. There are some

.ndications that Laramide intrusive may underly at least a

)art of this northern area which also is cut by strong north

south and east-west faults.

The base metal mineralization of the district consists of

partly to strongly oxidized copper deposits in irregular and

spotty, pyrometasomatic replacement bodies in marmo

rized limestone in the Coyote Mountains and as dissemina

tions, streaks, and fracture fillings in strongly altered vol

cancis and arenites along a zone of complex faulting and

fissuring in the northern foothills. Minor molybdenite,

sphalerite, garnet, epidote, and other lime silicates are

associated with the first type and tefrahedrite, schwatzite,

cinnabar, quartz, calcite, and epidote accompany the sec

ond type in the Roadside mine. There, reportedly, some

assays ran as highaso.79%mercuryand 6ounces of silver

per ton. Some low grade manganese material and weak

base-metal mineralization occurs along an east-west fault

zone in Tertiary rhyolitic volcanics in the foothills north

of the Quinlan Mountains.

The first mining activity in the district was probably at

the Roadside mine, around 1880. Some early reports sug

gest that several hundred tons of 6 percent copper and 14

ounce silver was mined but not shipped due to a drop in cop

per and silver prices. The mine remained closed from the

late 1800’s to 1920 when it was reopened and further devel

oped. By 1922 mining activity ceased again without any

production and the mine remains inactive. The only other

active operation in the district was at the Bonanza copper

deposits which have been worked intermittently from the

early 1900’s to 1951. The manganese deposits were worked

brieflyin 1954 and 1955 whenpremium prices were in effect.

The copper occurrences in the Coyote Mountains appear

to be too spotty andweak to be of commercial value. In the

northern foothill area of the district, there are still pos

sibilities of economic copper mineralization along the fault

zones under the later volcanic-sedimentary cover. A care

ful reexamination of this latter area would appear to be

warrented although it lies within the Papago Indian Reser

vation and thus would require special negotiations for ex

ploration rights.
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EMPIRE MINING DISTRICT
The Empire mining district covers the general area o:the Empire Mountains, an eastern outlier at the north encof the Santa Rita Mountains, in east-central Pima County.The name came from a large ranch located in the 1880’s4The topography of the range is rugged, extending up to 5, 50Cfeet in elevation with a steep, ragged, western slope extending up from Davidson Canyon; and a more gentle andbroad eastward slope and pediment cut by relatively deep,erosional draws and embayments. The exposed rocks of themountains consist of Precambrian granite and metamorphicformations, Paleozoiclimestones andquartzites, and Cretaceous sedimentary and volcanic rocks that have been intruded by Laramide quartz monzonite and granodiorite plutons and dikes. After erosion and the depositionof Tertiarysediments andvolcanics, intense deformationtookplace bydoming; folding; and thrust, sheer, and normal faulting, toproduce a jumble of large and small, tilted fault blocks.Subsequent erosion has exposed the present geologic setting.

The mineralization is wide spread and of several differenttypes. The most important, economically, ,has been the irregular, base metal sulfide replacement orebodies andpipes, later deeply oxidized, which occur in Permian limestone fault blocks along structural intersections of faultsand fissures. Laramide dikes are often closely associatedwith the mineralization. The ore minerals are mainly argentiferous lead, zinc, and copper carbonates with subordinate and more local molybdates, vanadates, and sulfides. Ruby silver was found in some oxidized outcrops.In general the orebodies were relatively small and shallowalthough a few contained sizeable tonnages.The contact zone between Laramide quartz monzonite andPaleozoic limestone contains small scattered orebodies ofcopper with minor lead, zinc, and locally, disseminatedtungsten but this mineralization is very limited in size andextent. Some minor base metal ore minerals have beenfound along fissure zones in Paleozoic quartzite and in weak,irregular veins in the central Laramide quartz monzonitestock.
The mineral deposits of the Empire district were discovered as early as the late 187 0’s and considerable miningof the deposits was carried out in the 1880’s and 1890’s.
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poradic mining on a small scale continued in the early

t900’s, increasing appreciably during World War I, drop—

ng off in the early 1920’s, and increasing again in the late

t920’s. Some wulfenite concentrates were produced for

nolybdenum during World War I. The maj or zinc production

)ccurred in the 1940’s. Since 1950 there has been little

nining activity in the district.

The total estimated and recorded production of the Empire

listrict through 1972 would amount to over 34, 000 tons of

re containing about 206, 400 ounces of silver, 744 ounces

Df gold, 8, 334 tons of lead, 372 tons of zinc, and 172 tons

of copper. About 556 tons of picked ore containing 76 tons

of molybdenum, and minor amounts of tungsten ore also

were shipped from the district. The total value of the pro

duction from the district would be some $1, 17$, 000.

The character of the mineralization, the structural pat

tern, and the spatial relationship to the regional strong

structural and Laramide intrusive trend suggests that the

Empire district represents an outer zone on the north side

of more intense mineralization. Other small replacement

orebodies, similar to those found may still exist but the

possibilities of a large porphyry deposit do not appear favor

able. However, some of the area is covered bypost-Lara

mide rocks and a careful geochemical examination of the

Laramide intrusives might reveal further exploration tar

gets.

GREATERVILLE MINING DISTRICT
The Greaterville mining district is located in the north—

central Santa Rita Mountains of southeastern Pima County.

Greater was an early settler in the area and gave his name

to Greaterville, a thriving settlement at the time the gold

placers of that area were being worked. The Santa Rita

Mountains narrow in this area, with the crest on the west

side from which a rugged, steep, westward slope drops

to the pediment plain above Santa Cruz Valley. To the east,

the general slope is more gentle but dissected by numerous

canyons, gulches, arroyas, and washes extending out into

a broad pediment and alluvial plain.

The dominant rock formations of the district are Pre

cambrian granodiorite, schists, and gneiss in the western

section and Cretaceous conglomerates and arkosic sand

stones in the eastern part. Paleozoic rocks undoubtedly
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were present at one time but were eroded away during thMesozoic era prior to Cretaceous sedimentation. Durinthe Laramide orogenic period, strong folding, faulting, an
large and small intrusions of quartz latite porphyry toolplace as plugs and dikes. Major thrust faulting pushed Cretaceous beds over the Precambrianformations andwas accompanied by tear and high angle faulting. The intrusionappear to have been guided by fault planes. In the Tertiaryfurther deformation, and the intrusion by rhyolite porphyr3dikes occurred along preexisting structural breaks. Subsequent strong erosion produced the extensive piedmoniplacer gravel deposits found to the east in the numerousgluches and on terraces between the gulches.

The Laramide intrusion introduced alteration and somemineralization to the invaded rocks. Numerous, small andirregular quartz veinlets occur in the Cretaceous formations and produced a few stronger veins in the intrusiveplugs. Quartz predominates but carbonates, barite and basemetal sulfides and their oxidation products are sometimespresent, generally in weak and variable amounts. Free goldand enriched silver values were found in some surface outcrops. Geochemical sampling (Drewes, 1970) showed relatively strong anomalies for many metallic elements alonga northwest-trending zone in the Cretaceous formations,aligned with the general intrusive trend. However, the lodedeposits found have been small and weak with the enriched,oxidized outcrops furnishing most of the economic returns.The major share of the mineral production from the districthas been from the placer gold deposits along the easternedge of the mountains, derived from the erosion of the numerous, spotty, gold-bearing quartz veins in the Cretaceous formation.
The lode deposits of the Greaterville district were discovered and prospected as early as the 1870’s and somerich gold and silver ore produced from the Yuba and othersmall mines in 1874. The discovery of the gold placers in1874 diverted attention from lode mining until the mid—1920’s. Most of the placer production was recorded priorto 1886 although some 100 to 250 ounces of gold per yearcontinued to be recorded up to about 1923. Since then asmall, irregular, and sporadic placer production has continued with some increase during the depression years ofthe 1930’s. Lode mining has never exceeded a few hundred
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ons per year as well as being intermittent. From 1961

hrough 1972, there has been no recorded output from either

)lacer or lode operations.
The total estimated and recorded production from the

reaterville district through 1972 would amount to some

, 000 tons of lode ore containing about 390 ounces of gold,

3, 000 ounces of silver, 170 tons of lead, 20 tons of cop—

)er, and 16 tons of zinc. The amount of placer production

vould be not less than about 29, 000 ounces of gold and 6, 000

unces of silver. The total value of aliproduction would be

ibout $650, 000, mostly prior to 1900.
The Greaterville district has been carefully mapped and

3tudied in some detail by the U. S. Geological Survey and

rivate companies. Some mineralization and geochemical

rnomalies exist but as yet no large economic mineral de

posits have been discovered. It would appear that the dis—

brict is not along any major regional mineralized zone and

ithus chances for alarge economic deposit are not favorable.

GROWLER MINING DISTRICT
The Growler mining district lies in the Growler Pass

area at the south end of the Growler Mountains in south

western Pima County. It was named after John Growler,

an early prospector in the area. Bates Well, in the pass,

was one of the few watering places in this desert country

and in the early 19 OOt s supported a small community and

ranch. The Growler Mountains and the Bates Mountains to

the south are capped by a thick series of Quaternary and

Tertiary basaltic volcanic flows, agglomerates, and tuffs

which covered the older formations. Erosion in the pass

area has uncovered scattered outcrops of Paleozoic quartz

ite and limestone, metamorphosed Mesozoic rocks, Mes

ozoic granite, Cretaceous sediments and volcanics and

Tertiary sediments and volcanics. Although no strong fault

ing is shown as a result of reconnaissance mapping, such

structural distrubance can be assumed from the jumble of

formations exposed. No detail geologic mapping of the dis

trict has been reported.
Some scattered mineralization, mostly oxidized copper

showings, havebeenprospected and developed inPaleozoic

quartzite and limestone, possibly associated with the Mes

ozoic intrusive. Some gold has been extracted from weath

ered fault and fracture zones in various formations. Some
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limestone also hasbeen shipped for smelter flux. Onlyone
mine, the Growler, produced more than a few tons of metal-
lie ore.

The Growler district is of note particularly as it offers
the most western exposures of Paleozoic formations in
southern Arizona. Mining claims are still held in the dis
trict and a careful study might still disclose possibilities
for economic deposits. Its position within the Organ Pipe
Cactus National Monument might become a deterrent to
future exploration.

GUNSIGHT MINING DISTRICT
The Gunsight mining district, sometimes referred to as

the Meyer district, covers an area in and around the
Gunsight Hills at the north end of the Aj o Mountains in west-
central Pima County. The district lies in the western part
of the Papago Indian Reservation. There are various stories
on how the name originated; from a gunsight having been
made from native silver found there to the shape of the ridge
on the main Gunsight hill. This cluster of low, erosional
hills are part of an area of broken and subdued topography,
representing an extensive rock pediment thinly covered by
alluvium.

The basement rock is a weathered and decomposed Lara
mide granitic rock that invaded older formations now
stripped away except for some small gneiss outcrops to the
east. To the north and south, Tertiary basaltic andesite cap
ping obscures the limits of the intrusive and any possible
remnants of earlier formations. Strong complex faulting is
both apparent and suspected and the intrusive itself exhibits
many strong shear zones.

Some, generally weak and spotty, base and precious metal
mineralization, with local tungsten and molybdenite, occurs
in irregular, lensing, and usually narrow, quartz, calcite,
and barite veins and stringers along fissure zones in the
intrusive. Quartz predominates as evidenced by the numer
ous quartz fragments covering the surface. The strong
weathering and oxidation has produced small, enriched
pockets of gold and silver in the surface outcrops of min
eralized zones. The Gunsight mine has been the only major
metal producer in the district. In recentyears a consider
able amount of quartz for silica smelter flux has been mined
from pegmatitic-like zones in the intrusive.
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The district was first prospected in the late 1860’s and
early 1870’s, soon after the first activity at nearby Ajo.
The main production of metallic ores came in the early
1880’s when the Gunsight mine yielded high grade silver
ore from near surface workings. Since that time, up through
1965, production from several small operations has been
limited and intermittent, mainly a small tonnage of high
grade gold-silver ore with minor copper and lead, and mi
nor scheelite.

The total metal production from the Guns ight district from
estimated and recorded records would amount to some
16, 000 tons of ore containing about 100,600 ounces of sil
ver, 400 ounces of gold, 780 tons of lead, and minor cop
per and zinc. Probably not more than four tons of scheelite
ore has been shipped. In recent years considerable silica
flux has been mined and shipped from surface operations.
The total value of the metal production would be close to
$ 176, 000.

No detail geologic study of the Gunsight district is on
public record and except for the Gunsight mine, little de
velopment work has been done except for the near surface
prospecting for precious metals along shear zones in the
granitic intrusive. A large part of the district is covered
by late volcanics and alluvium which obscures any additional
mineralized areas but the geologic factors are notunfavor
able. Careful geology study and geochemical investigations
might reveal possible loci for economic deposits. Explora
tion activities would require permission of the Papago Indian
authorities.

HELVETIA AND ROSEMONT MINING DISTRICTS
The Helvetia and Rosemont mining districts lie at the

northern end of the Santa Rita Mountains to the southeast
of Tucson, Pima County. In general, the Helvetia district,
named by a local Swiss miner after Ms homeland, covers
the north end and northwestern slope of the range. The
Rosemont district, named after an early day miner named
Rose, lies on the eastern slope of the range to the east and
southeast of the main Helvetia mining area. The boundary
between the two districts can not be easily defined geograph
ically or geologically and thus they are treated together.

The northern section of the Santa Rita range is moderately
rugged and serrated with a crest over 6, 000 feet in elevation.
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The broken slope to the west is somewhat steeper than the
one to the east and the slopes break into numerous separate
foothills resting on an irregular pediment covered in part
by alluvial fans, terraces, and alluvial aprons. The dissect
ing dry gulches radiate out to the north, east, and west.

The geologic make-up of the districts is extremely com
plex in types of formations and structures as detailed in the
quadrangle mapping of Drewes and Finnel of the U. S. Geo
logical Survey and the reports by Drewes. Precambrian
schist and granodiorite are unconformably overlain by a
thick sequence of Paleozoic marine deposits including
quartzite, limestone, shale, and sandstone. Mesozoic vol
canics and sediments unconformably overlie the Paleozoic
sequence. Strong deformation by folding and faulting took
place duringthe middle to late Mesozoic time and mat least
two periods during the Laramide orogeny. Strong thrusting
in two divergent directions and igneous intrusions accom
panied the deformation. Normal faulting continued almost
upto recent time. Strong erosionhas carved out the present
geologic setting.

The majority of the orebodies of the two districts are ol
the pyrometasomatic or contact metamorphic type in lime
silicated Paleozoic limestones along or close to the contac
with Late Laramide quartz latite porphyry intrusions or
along fault zones that furnished channeiways for mineral
izing solutions from those intrusions. The orebodies thai
have been mined were generally small and highly irregular
in outline, sometimes in the form of pipes along fault or
fracture intersections and other times as flat-lying mantos,
Ore mineralization often is marked only by assay walls,
Copper is the dominant metal but some lead and zinc is usu
ally present. Molybdenum and tungsten are more erratic
but locally may be important. Silver values are often higl
but gold values are uniformly low. Most of these replace
ment deposits were oxidized to various depths. At the norti:
and south ends of the districts and in the Precambrian in
trusive, smaller and weaker base metal mineralization ha
been prospected in veins and replacement bodies but min
ing has been limited. This latter mineralization is ofter
associated with quartz or quartz-calcite veins near thrusi
planes that served as channelways for mineralizing solu
tions. Some of the intrusive plugs contain disseminatec
copper mineralization that will be mined as porphyry cop
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per deposits. Partly marmolized limestone has been quar

ried for lime production and marble has been quarried for

roofing stone and decorative purposes.
The mineralization in the Helvetia — Rosemont districts

was discovered, and claims staked, as early as the 187 0’s.

Relatively small mining and smelting operations were start

ed in the early 1880’s but the drop in metal prices in 1883

closed down the mining activities until the 1890’s. About

that time, the Rosemont Copper Co. and the Helvetia Copper

Co. started operations and continued production into 1901.

Again after closing down, mining activity was revived in

1904. Except for a few years in the early 1930’s, the dis

tricts showed continuous but irregular production up through

1960, with the major output during 1916-1919, 1944-1947,

and 1957-1959. Since then there has been very little pro

duction from the districts.
The total estimated and recorded base and precious metal

production from the Helvetia — Rosemont districts through

1972 would be some 426, 000 tons of ore containing about

17,430 tons of copper, 680 tons of zinc, 261 tons of lead,

347, 000 ounces of silver, and 1, 580 ounces of gold for a

total value of about $7, 780, 000. Some 13 tons of high grade

molybdenum concentrates and a few tons of high grade tung

sten concentrates came from the Helvetia district. Consid

erable limestone and marble have been produced for lime

and crushed stone for roofing gravel and decorative stone.

The Helvetia — Rosemont districts are well mineralized

and have been mapped andprospected in some detail. Por

phyry-type copper mineralization has been found in both

districts and additional base metal deposits are likely to

be found in the favorable structural, intrusive, and min

eralized zone, part of a general northwest striking system,

that passes through these districts.

HORSESHOE BASIN MINING DISTRICT
The Horseshoe Basin mining district, a small, local,

gold placer area on the east side of the Quijotoa Mountains,

has been included and described in this index under the

Quijotoa mining district.

LAS GUIJAS MINING DISTRICT

The Las Guijas mining district, at the northwestern end

of the Las Guijas Mountains, has been included with the
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Arivaca mining district in this index.

MONTEZUMA MINING DISTRICT
The Montezuma mining district lies within the Organ Pipe

Cactus National Monument in the Puerto Blanco and Sonoyta
Mountains of southwestern Pima County. These relatively
low ranges, curving northwestward from the Mexican bor
der, are strongly dissected into numerous, scattered,
steep-walled, ragged ridges and peaks. The rocks consist
of sediments and possibly volcanics that were metamor
phosed to schist, phyllite, and gneiss by a Mesozoic granite
to quartz diorite intrusion along the Mexican border. A
Laramide age intrusive plug invaded the metamorphic rocks
in the northern part of the district. Most, II not all, the
area was probably covered by Tertiary silicic to andesitic
volcanics and Quaternary-Tertiary basaltic volcanics which
are now largely eroded away. A strong fault lies along the
northern edge of the Puerto Blanco Mountains and a con
siderable amount of fracturing and shearing is evident in
the Mesozoic formations. Scattered and spotty base and
precious metal mineralization occurs along fissure veins in
the Mesozoic metamorphics and intrusive. Manyhave been
prospected but few have produced more than token amounts
of ore, or were developed to any great extent. Most ore
produced came from secondary, enriched mineralization
near the surface.

The mineral occurrences of the district were first pro s—
pected bySpaniards and Mexicans, possibly as early as the
late 1700’s and some local, superficial pockets of enriched
gold and silver may have been extracted. In the present
century, mining activity has been very limited and sporadic,
mainly in the 1915-1918 period and in 19 53-1954. In recent
years there has been some exploration activity in the dis
trict, suchasatCopperMountain(T15S, R5W, N. Cen. Sec.
36) where some weakly disseminated copper mineralization
occurs in a Laramide granitic outcrop.

The total estimated and reported production from the
Montezuma district might amount to some 1,300 tons of ore
containing about 164, 100 ounces of silver, 102 tons of cop
per, 126 ounces of gold and 8 tons of lead. The total value
would havebeen over $200,000 due to theMghvalue of sil
ver and copper in the ore shipped.

The known mineralization in the Montezuma district ap
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pears to be spotty and except for Copper Mountain appears
to be associated with the Mesozoic intrusions rather than
the Laramide period of mineralization. However, no detail
geologic or mineralogic examination of the district is avail
able and a careful study needs to be made before the ore
possibilities of the district can be determined.

OLD BALDY MINING DISTRICT
The Old Baldy mining district, a relatively small area

of which only the northern part is in Pima County, lies to
the west of the Greaterville district on a west side prong
of the Santa Rita Mountains. It was named after Old Baldy
Peak to the south in Santa Cruz County. The main topo
graphic features of the area are steep drainage canyons
separated by rugged, sharp-sloped ridges. The surface
rocks consist of folded and faulted Triassic rhyolite and
latite flows, and ftffs, and Cretaceous sediments that have
been invaded by a large pluton of Laramide granodiorite and
quartz monzonite. Tertiary rhyolite dikes and quartz veins
cut the volcanics and intrusive. Most of the district lies
within a large fault block.

Spotty and generally weak, base metal mineralization
with some local molybdenite occurs along quartz-filled fis
sures and in quartz veins. Although prospected and super
ficially developed as early as the 1880’s, only one mine has
produced more than token amounts of ore. The total estima
ted and recorded production of the Pima County section of
the district would not be more than a few hundred tons of
selected copper-silver ore, valued at about $8, 000.

The Old Baldy district section in Pima County has been
well prospected and the possibilities for economic ore de
posits do not appear promising.

ORACLE MiNING DISTRICT

The Oracle mining district, also referred to as the
Control, Old Hat, or Santa Catalina district, lies on the
north slope of the Catalina Mountains to the northeast of
Tucson. Only the southern part of the district is in Pima
County. The origin of the names came from names of mines,
towns, or the mountains. The Old Hat mine was later called
the Stratton.

The Santa Catalina Mountains are a massive, high, rag
ged, sierra-type range with steep flanks and numerous deep
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canyons and sharp ridges. Mount Lemmon rises to over
9, 000 feet and other peaks are over 8, 000 feet in elevation.
The north and east flanks are less precipitous than those
to the west and south.

The main mass of the range consists of granitic and
gneissic rock masses of Precambrian and Laramide age.
In the district, the Precambrian intrusive, Late Precam
brianquartzite and diabase, Paleozoic quartzites and lime-
stones, and Cretaceous sediments and volcanics were in
vaded during the Laramide orogeny by a large composite
pluton of granitic to quartz dioritic intrusive leaving folded
and faulted, engulfed blocks and strips of the earlier forma
tions and causing wide spread metamorphism. The result
ing jumble is geologically complex and as yet not fully un
derstood.

The metalliferous mineralization in the Pima County sec
tion of the district occurs mainly in and around the Marble
Peak area where strong skarn or tactite replacements have
developed in the pyrometamorphosed Paleozoic limestones,
along with veiiilets and disseminations of chalcopyrite, bor
nite, and locally scheelite. Some spotty galena and sphal
erite also occurs, principally around the fringe of the more
intense copper zone. Lamprophyre, alaskite and quartz
dikes and veins cut both the intrusive and metamorphosed
formations and sometimes are closely associated with the
sulfide mineralization. Molybdenite occurs mainly in the
quartz veins and dikes. The continuity of the copper min
eralization has not been established but appears to be lo
calized by the intrusive contact, structural faults and frac
tures, and by the selective replacement of favorable lime
stone beds. The Abrigo Formation limestone seems to be
especially receptive to skarn development and copper min
eralization. Oxidation and enrichment are very minor since
erosion has kept pace with any weathering action.

The mineralization in the Marble Peak area was dis
covered in the early 19 00’s but the difficult terrain and
general inaccessibility discouraged any maj or mining activ
ity. The Phelps Dodge Copper Co. did considerable devel
ment and exploration work in the Marble Peak area around
1910 but there was no production prior to 1937. Jnthatyear,
mining was carried out in the Gee sman and Daily claim
groups, a mill to concentrate the ore was built, and the old
timber road to the property improved. Irregular production
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Dontinued upto 1950 and since then there has been a small
sporadic output, mainly from small lease operations. Tung
sten mining was carried out for short periods when high
prices prevailed. Since 1970, Continental Materials has
been conducting an intense drilling and underground ex
ploration program in the Marble Peak area. A small amount
of placer gold is reported to have been taken from Alder
Canyon to the east.

The total base and precious metal production from the
mines of the Pima section of the Oracle district, up through
1972, has been some 136, 000 tons of ore containing about
3, 060 tons of copper, 94 tons of lead, 25 tons of zinc,
118,000 ounces of silver, and 287 ounces of gold. Some 100
ounces of placer gold came from small operations along
AlderCanyon and about 100 tons of tungsten ore containing
about 3 tons of W03 has been shipped from the Pima sec
tion of district.

The Marble Peak area of the Oracle district appears to
be well mineralized and the present development work
should indicate the continuity and extent of the copper de
posit. From the information being revealed in that work,
possibilities are good that other deposits may be found in
the district.

PAPAGO (SIERRITA) MINING DISTRICT

The Papago or Sierrita mining district lies on the western

flank of the Sierrita Mountains in eastern Pima County. The
name comes from the Indian tribe originally inhabiting this
area. The western flank is marked by a series of sharp,
elongated ridges and isolated knobs that form a foothills
area of the main mountain range. An extensive and relatively
even pediment and valley alluvium plain extends gently west
ward and northward to Altar Wash.

Geologically, the district consists of roughly banded
strips of partly metamorphosed Paleozoic quartzite, lime
stone, and dolomite; Mesozoic sediments and volcanics;
Mesozoic granitic intrusive; and some offshoots of the large
Laramide granitic pluton that makes up alarge part of the
Sierrita Mountains. These formations have been folded,
faulted, and thrusted into a structural complex as revealed
in the quadrangle mapping of Drewes and Cooper, 1973.

Spotty argentiferous base metal mineralization, mainly
lead, occurs in fracture veins and irregular replacements
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in the faulted and folded Paleozoic beds. Oxidation and su
pergene enrichment produced rich silver values near the
surface of the deposits. Copper mineralization generally
was minor and locallywulfenite has beenfound. One minor
occurrence of uranium has been reported. At the north end
of the district, some fluorspar occurs in shear zones in
Mesozoic intrusive. Manganese is a common gangue con
stituent. Placer gold occurs in some local washes drain
ing mineralized areas.

The district was prospected and some mining was car
ried out as early as the 187 0’s, and through the 18 80’s a
considerable amount of enriched silver ore was taken out
of the oxidized outcrops of several of the mines by cifior
iders. There was little activity in the district through the
early 1900’sunffl the 1930’s and 1940’s when numerousde
posits yielded small tonnages of lead—silver-copper ores.
The Sunshine-Sunrise mine group has been the maj or pro
ducer of the district.

-

The total estimated and reported production of base and
precious metals from the Papago district mines would a-
mount to some 5, 000 tons of ore containing some 400 tons
of lead, 30, 000 ounces of silver, 26 tons of copper, 2 tons
of zinc, and 96 ounces of gold. Elsing and Heineman (1936)
show $250, 000 worth of gold produced from Papago district
placers but this amount appears to be excessive for the
average gold values in the ores of the district and the size
of the placer areas. It is doubtful if more than about 1,000
ounces of placer gold could have been produced in the dis
trict. The fluorspar deposits may have produced, at most,
about 100 tons of high grade material. The total value of the
base and precious mineral production of the Papago district
through 1972 may have amounted to some $104, 000.

The mineralization in the Papago district is spotty, and
relatively weak. Most economic values have occurred in
near-surface, supergene enriched deposits. Favorable geo
logic indications for large base and precious metal deposits
do not appear favorable but a careful examination of the dis
trict maybe warrented, particularly on the pediment to the
northwest.

PIMA MINING DISTRICT
The Pima mining district, including the old Mineral Hill,

Olive, and Twin Buttes camps, lies along the northeastern
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side of the Sierrita Mountains to the south of meson. It also
includes the more recent, large, open pit mines that have
made the district the most important copper producing area
of Pima County and the State.

The Sierrita Mountains are a roughly circular, relatively
rugged, sierra-type range. The southernpartof the district
around the Esperanza and $ierrita mines is in a dissected
foothills area while the central and northern sections are
on extensive pediment cut by shallow washes and contain
ingnumerous hills, knobs, and small peaks such as Mineral
Hill, Helmet Peak, and Twin Buttes. Valley alluvium ex
tends on to the pediment along the eastern side and maybe
up to or over 800 feet deep at the location of some openpit
mine locations. The pediment mountain shoulder probably
extends outward some distance to a major north-south fault
along the west side of Santa Cruz Valley.

The complex geology of the district has been studied in
considerable detail by the U. S. Geological Survey, private
mining companies, and University professors and students.
The rocks of the district include formations dating from
Precambrian to Recent and are of sedimentary, metamor
phic, volcanic, and igneous types. Precambrian granitic
rock appears to underlie much of the district. It was over-
lain by Paleozoic quartzite and limestone and in turn by
Cretaceous sediments and volcanics. There is evidence that
the area suffered orogenic and intrusive events during the
Mesozoic but the record has been masked or obliterated by
Laramide intrusions and orogeny as well as maj or folding
and faulting. The Laramide intrusion included diorite, an
desite, granodiorite, and quartz monzonite porphyry and
followed the earlier deformational period. Uplift and strong
erosion produced a thick, Tertiary conglomerate, inter
Dedded with volcanics, that covered much of the area. The
inal major structural event appears to have been strong
;hrusting, steep tilting, and secondary faulting and frac
uring in the middle to late Tertiary when the block fault
nountainswerebeingformed. Late Tertiary to Recent ero
3ion has exposed the present surface.

Ore mineralization appears to be related to the Laramide
çranodiorite and/er the quartz monzonite porphyry, occur
‘ing as disseminations in the intrusive volcanic and sedi—
nentary rocks, as pyrometasomatic and replacement de
)osits infavorable host rocks, and as fracture and fissure
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fillings. The first type has been found and developed in the

open pit mines. The main ore minerals are copper sulfides

with minor but economically important molybdenite and lo

cally small amounts of zinc and lead mineralization. Only

the F speranza — Sierrita deposit would be classed as a true

porphyry type, occurring in a complex intrusive body and

associatedvolcanics. The other openpit deposits, although

having disseminated mineralization, have characteristics

associated with pyrometasomatic mineralization. The older

mines at Mineral Hill, San Xavier, and Twin Buttes were

in pyrometasomatic and replacement deposits of copper

and/or lead and zinc, often with high silver values, in sil

icified and/or garnetized Paleozoic limestone associated

with strong faults and Laramide intrusives. A third and

less important type of base metal mineralization, as found

in the Olive Camp and Paymaster areas, were the relatively

small, shallow-seated, irregular, fissure veins in faults

and fractures in Cretaceous, and Laramide sedimentary

and volcanic formations. Oxidation produced enriched gold

and silver in the near surface zone. Tn the Olive-Paymaster

area, this mineralization is in the San Xavier thrust sheet

which is underlain by Precambrian granite. To the south

of Esperanza and to the west, similar quartz-fissure veins

occur in volcanics and intrusive.
The supergene enriched outcrops of silver ore in the dis

trict were known and worked superficially by the earliest

Jesuit Fathers and Spaniards coming into the Tucson basin

area but little development or mining was carried out until

the late 18 00’ s when the San Xavier Mining and Smelting

Company was organized but was unsuccessful in econom

ically treating the ore locally. Small amounts of high grade

lead-silver ore was shipped out from numerous shallow

mines until the demonetization of silver in 1893. Much oJ

this production was by chloriders. The Mineral Hill copper

deposits were developed in the early 1880’s and both thai

deposit and the SanXavier mine were worked intermittently

but with only minor success into the early 19 00’s. Not un

til 1912, when the San Xavier mine was purchased by thc

Empire Zinc Company, were the operations sustained foi

any period of time. The Twin Butte pyrometasomatic de

posits came into production in the 1800’s and in the earl3

1900’s were developed and mined extensively by the Twh

Buttes Mining and Smelting Company and others until thE
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1950’s. Relatively minor mining operations were under
baken in the Esperanza area in the early 1900’s. In the
1940’s and early 1950’s, the Eagle—Picher Mining and
smelting Company did extensive mining and development
work at the San Xavier lead-zinc mine. During World War
[I years many other mines were reopened or explored for
metals, including zinc, lead, molybdenite, and scheelite
but in general, production was limited.

Revived interest in the Pima district started with the en—
trance of the Banner Mining Company into the Mineral Hill
and Twin Buttes areas in 1950 and the geophysical discovery
Df the Pima orebody in the same year. Since then other dis
seminated deposits of the district have been discovered and
developed with the result that the district has become the
major copper producer in Arizona.

The total estimated and reported base and precious metal
production from the Pima district through 1972 would a—
mount to some 370 million tons of ore containing over 2 mil
lion tons of copper, 43 thousand tons of lead, 116 thousand
tons of zinc, 53.7 thousand ounces of gold, and 312 million
ounces of silver. The total value of this ore would be almost
1. 9 billion dollars. From the open pit mines, over 33 thou
sand tons of molybdenum valued at $108. 6 million also has
been produced.

The Pima district has been studied geologically over many
years and the western section of the exposed formations
does not hold promise of the discovery of new major ore—
bodies. To the east and north, however, additional ore—
bodies maybe present under the alluvial-covered pediment
and in the down faulted valley areas but they will be deep
and difficult to find.

QUIJOTOA MINING DISTRICT
The Quijotoa mining district encompasses a chain of

mountains, named, north to south, the Brownell Mountains,
the Sierra Blanca, the Quij otoa Mountains, Ben Navis Moun
tain, and South Mountain. Quijotoa is a corruption of a
Papago term for carrying basket mountain because of the
shape like a basket used by the Indians. Brownell was a
storekeeper and miner of the early 1900’s. Sierra Blanca
was named because of the light colored rocks. Ben Nevis
was named by Alex McKay, discoverer of a rich silver out
crop, for his homeland in Scotland, and South Mountain is
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the southernmost elevation in the chain. The entire group
lies within the Papago Indian Reservation.

The topographic features and geology varies between the
areas and each is separated from the neighbors by low-lying
passes or pediments. The Brownell Mountains consist of a
cluster of erosional hills and mountains that are residual
remnants of a higher, block-faulted surface. The rocks arc
Laramide clastic sediments, andesitic to rhyolitic volcan
ics, and granitic intrusives. A few Tertiary intermediate
to mafic plugs and dikes cut the older formations. To the
north and east, the mountain breaks off into rolling topo
graphy cut on an alluvial-covered pediment. To the west,
a wide drainage valley, cut by numerous washes, in Tertiary
clastic sediments, separates the Brownell Mountains from
the Sierra Blanca range. The latter is an oval group of rag
ged peaks with steep irregular slopes cut in light-colored
metamorphic schist and gneiss, probably metamorphosed
most recently in Laramide time. On the west side there is
a small fault block containing Paleozoic quartzite and lime
stone.

To the south, across a relatively narrow pass, is the
large typical sierra-type Quijotoa Mountains with a series
of peaks and ragged flanks cut by dry washes. The main
mass is a fault block of Laramide granitic to quartz dioritic
intrusive. Fault blocks of Tertiary siicic volcanics are
exposed to the northeast and Tertiary to Quaternary elastic
sediments cover the pediment surface on both sides. At the
south end of the range, Ben Nevis Mountain stands as a high,
narrow, irregular ridge with almost vertical walls. It is an
uplifted and much faulted block of intercalated Cretaceous
sediments andvolcanics, and Tertiary silicic and andesitic
volcanics. South Mountain, at the end of the mountain chain,
is an oval, steep-walled ridge of purplish-red Tertiary an
desite flows with strong horizontal parting and columnar
jointing.

Throughout the Quijotoa district there are numerous,
scattered, and small deposits of base and precious metals,
barite, and minor, rare earth minerals. Locally, high grade
and enriched pockets of free gold and silver chlorides have
been found, mostly in or adjacent to oxidized and mineral
ized faults or fracture zones. Quartz, calcite, hematite,
manganese oxides, and local barite and fluorite are the
gangue minerals. Traces of uranium also have been detect
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ed. The erosion of thesepockets haveproducedplacer gold
deposits on the pediments.

The early prospecting of the district was carried out by
Indians under the guidance of Jesuit and Franciscan Fathers.
In 1883, a two year rush was started by the discovery of a
rich silver pocket on Ben Nevis Mountain. For a few years
there was active prospecting throughout the district but the
boom died rapidly with the apparent exhaustion of the rich
ore pockets. Although prospecting and development have
continued, there has been only a minor production in the
district since that time. The gold placers of the Horseshoe
Basin and other areas have been worked sporadically by
dry methods.

The estimated and reported production of base and pre
cious metals from the Quij otoa district through 1972 would
be some 15, 600 tons of ore containing about 245 thousand
ounces of silver, 11. 6 thousand ounces of gold, 61 tons of
copper, and 29 tons of lead for a value of about $509 thou
sand. The amount of placer gold recovered is unknown but
may have amounted to a few thousand ounces. Smelter flux
was shipped from the small Paleozoic fault block on the
west side of the Sierra Blanca and from several oxidized
2opper deposits in the Browneil Mountains.

The Quijotoa district has diversified geology and mm
3rahzation. The Brownell Mountain area, in particular,
ppears to have favorable geologic conditions for possible,
Eildden, porphyry copper deposits and would warrent a care—
ul geologic examination.

UITOBAQUITO MINING DISTRICT
The Quitobaquito mining district covers a small area in

the southwestern corner of the Organ Pipe Cactus National
v1onument of southwestern Phna County. It was named after
. spring just within the United States. Although there are
3everal small prospects in the district, there has been no
recorded production. The area is covered in the Montezuma
listrict of this index.

.EDINGTON MINING DISTRICT
The Redington mining district covers an undefined area

n the east slope of the Santa Catalina Mountains above the
3an Pedro Valley. It was named after the town of Redington
tear which the Redfield brothers had a ranch. The moun
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tam slope has been dissected by erosion, forming irregular,
rough topography consisting of ridges of complexly faulted
and folded Paleozoic and Cretaceous sediments bordering
the large Laramide intrusive mass of the main mountain
area. Generally weak and spotty copper and minor tungsten
mineralization has been prospected along fracture zones
and in pyrometamorphosed sedimentary and volcanic for
mations. Only about 90 tons of ore containing 6 tons of cop
per and 140 ounces of silver are recorded as produced froni
the district. There are no indications of major metal de
posits. Some limestone may be extracted for smelter flux.

RINCON MINING DISTRICT
The Rincon mining district encompasses the southerr

part and south foothill area of the Rincon Mountains and thc
Pantano Wash and Cienega Gap between the Rincon Moun
tains and the Empire and Santa Rita Mountains to the south.
The foothill area presents a ragged, strongly and irregu
larly dissected slope while the gap is an open, rolling plak
cut by the channel of Pantano Wash and tributary washes.

At the southwestern and southern end of the mountains
strongly faulted and thrust-faulted Paleozoic and Creta
ceous sediments and Laramide granitic intrusive have beer
moved onto a metamorphic gneiss, probably formed in thc
Laramide orogeny from pre-Laramide formations. MiddlE
TertiaryPantanobeds, consisting of a thick series of con
glomerate, sandstone, mudstone, and argillaceous lime
stone, with local volcanics, lie largely in the gap area bu
are a part of the major thrust sheet over the metamorphi
gneiss. Subsequent erosion exposed the present jumble 0:

rocks, mantled by Late Tertiary and Quaternary alluvium
Spotty pockets of lead and copper mineralization occui

as replacement deposits in the Paleozoic limestone, or ii

fissure and fault zones. Some barite veins have been note(
also. The district was prospected earlybut the mineraliza
tion found did not lead to any major orebodies. The tota
metal production through 1972 would not exceed 200 tons o
ore containing about 7 tons of copper, 110 ounces of gold
470 ounces of silver, and 18 tons of lead, for a total valu
of some $8, 000. Tn recent years a considerable tonnage o
clayey material suitable for brick has been extracted fron
the Pantano Formation near the small railroad settlemen
of Pantano.
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The spotty and generally weak metallic mineralization in
the Rincon district does not suggest a well mineralized
area. The principal mineral product from the district will
continue to be material suitable for making bricks.

ROSEMONT MINING DISTRICT
The Rosemont mining district is included with the Hel

vetia — Rosemont mining district in this index.

ROSKRUGE MINING DISTRICT
The Roskruge mining district covers the area of the

Roskruge Mountains, a curving, irregular range of small,
detached but rugged mountains, hills, and buttes extending
southward from the Waterman Mountains to the Baboquivari
Mountains in east—central Pima County. George Roskruge
for whom the mountains were named, was an official sur
veyor in this area in the late 18 00’s. Pediments and alluv
ial flat areas separate and surround the rock exposures.

No Precambrian orPaleozoic rocks are exposed butmay
underlie the cover of Mesozoic and Teriary sediments and
volcanics intruded by small Laramide plutons and partly
covered by Laramide volcanics. Later Tertiary intrusions
and volcanics are also present. Block faulting and Late
Tertiary and Quaternary erosion exposed the present geo
logic features.

Spotty, scattered, and generally weak mineralization of
base and precious metals have been found in the district,
mainly along fault and fracture zones cutting Cretaceous
and Tertiary sediments and volcanics in close relation to
intrusions. Only one mine, the St. Jude, has a recorded
production of more than 100 tons of ore.

The total production of base and precious metals from
the Roskruge district would be some 380 tons of ore con
taining about 10, 500 ounces of silver, 25 ounces of gold and
less than three tons each of copper and lead. The total value
would be some $8,300.

The prospects for a major orebody in the Roskruge dis
trict do not appear promising but the outcrops of Laramide
intrusive on the alluvial covered pediment to the northeast
might be investigated for indications of mineralization.

SANTA ROSA MINING DISTRICT
The Santa Rosa mining district covers the relatively low,
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Santa Rosa Mountains in north-central Pima County within
the Papago Jndian Reservation. The origin of the name is
uncertain but relates to the Santa Rosa Valley and Gu Achi,
an indian settlement sometimes called Santa Rosa. The
elongated and narrow, north-south mountains are of the
sierra type with strongly eroded, steep-walled slopes cut
in Laramide granific intrusives and metamorphic schist
and phyllite cut by Laramide dikes and plugs. The range
resulted from block faulting and also is cut by strong north
west striking faults. Alluvial-covered pediments extend
outward from the range.

Oxidized base and precious metal mineralization has been
prospected and mined on a small scale in shear and fault
zones but the total production from the district has been
only some 200 tons of ore containing about nine tons of
copper, 3. 5 tons of lead, 1,300 ounces of silver, and 60
ounces of gold for a total value of some $7. 5 thousand.

There is no record of any detail study of the geology and
mineralization of the Santa Rosa district. Although appar
ently not heavily mineralized, a careful study might reveal
possibilities for favorable economic deposits. Negotiations
with the Papago indians would be required to explore, de
velop, or mine within the Reservation.

SILVER BELL MINING DISTRICT
The Silver Bell mining district, one of the more impor

tant producing areas of Pima County, covers the Silver Bell
and West Silver Bell Mountains in the north-central part of
the County. The origin of the name is uncertain. These
mountains and hills form a rugged, northwesterly-aligned
range with some detached, erosional peaks extending to the
north. A narrow erosional valley separates the group from
the Waterman Mountains to the south.

The district exhibits complex geologic formations and
structure with faulted blocks of rocks ranging in age and
types from Precambrian schist and gneiss to Quaternary
volcanics and alluvium. The area of major economic inter
est lies in a relatively narrow band along the southwest
flank of the Silver Bell Mountains. There, a thick series
of Paleozoic quartz and limestones, and Mesozoic arkosic
and clastic sediments have been strongly deformed, dis
placed by strong northwest faults, and invaded by a series
of Laramide and Tertiary intrusive stocks, dikes, and sills.
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To the north and west, Precambrian and/or Cretaceous to
Quaternary volcanics and sediments are the major forma
tions. The mountains are surrounded bypediments covered
by various thicknesses of alluvium.

The ore mineralization of the district consists mainly of
base and precious metal occurrences. These maybe super—
gene enriched copper deposits in fractured and altered
Laramide intrusives; disseminated copper, lead, and zinc
mineralization in pyrometasomatized Paleozoic pendants in
Laramide intrusives; replacement mantos, pods, and lenses
in pyrometasomatized Paleozoic limestone; and spotty cop
per oxides, molybdates, and manganese oxides in limy
Permian and Cretaceous sediments. Copper mineralization
predominates in the deposits except in the western part of
the strongly mineralized zone where replacement bodies of
zinc and lead with minor copper have been mined. Gold,
silver, and molybdenum are important accessory metals in
the ore zones.

Although known and originally prospected at an early date,
probably for precious metals, the first copper mining opera
tion was at the Old Boot, later called the Mammoth, mine
where native copper, withgood silver values, wasproduced
as early as 1873. The extension of the transcontinent railway
1ear the district in 1851, led to increased activity with the
Droduction of black copper by the Huachuca Mining and
3melting Company. Production was sporadic in following
tears, depending on the market price, but several additional
leposits were opened up for production. The major sus
;ained development and mining of the early period was car
tied out by the Imperial Copper Company from 1902 to 1911,
with a smelter constructed at Sasco a short distance north
west of the mining areas. American Smelting and Refining
Dompany leased the property and smelter from the bank
‘upt Imperial Copper Company in 1916 and leasors operated
n the district subsequently until all the maj or copper prop
rties of the district were acquired by American Smelting
rnd Refining Company over a period of years. In 1948, the
atter company started checking the earlier drilling results
)f the previous operators and in 1952 started open pit opera
ions which have continued to the present time. The only
)ther major producer of the district has been the Atlas mine,
)perated sporadically since the early 19 00’s, from which
nost of the zinc production came in the late 1940’s through
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the early 1960’s.
The total estimated and reported production of base and

precious metals from the Silver Bell district, through 1972,

would be over 61 million tons of ore containing about 504

thousand tons of copper, 24 thousand tons of zinc, 900 tons

of lead, 1, 500 ounces of silver, and over 5 million ounces

of silver. The total value would be about $367 million. Some

2,765 tons of molybdenum oxide have been produced from

the open pit operations.
The Silver Bell district lies along an extensive northwest-

striking zone of favorable geologic conditions including a

long existing, strong break in the earth’ s crust along which

Laramide and Tertiary intrusives invaded the surface rocks.

Parts of this zone are covered by volcanics and alluvium but

deeply buried or covered orebodies may yet be found along

this favorable trend.

WATERMAN MINING DISTRICT
The Waterman mining district, sometimes called the

Silver Hill district, named after the mountains it covers

and an official of an early mining company operating in the

range, lies to the south of the Silver Bell district. The

small, rugged hoghack-type, and broken range consists of

resistant, erosional remnants of Paleozoic formations

thrust upward and deformed by high angle faults. The ex

posed rocks range in age from Cambrian through Cretaceous

sediments with some erosional remnants of Cretaceous vol

canics and Tertiary volcanics and sediments on the flanking

pediments.
The mineralization consists of vein-like deposits and

small replacements of base metal carbonates and sulfides

along fault and fracture zones in the steeply folded and badly

faulted Paleozoic formations. Some oxidized and generally

weak copper, lead, and zinc mineralization has been found

in the Cretaceous sediments and isolated Paleozoic fault

blocks extending southward from the main range.
The mineralization was found and prospected in the late

18 00’s but has been worked only sporadically since, mainly

in the Indiana — Arizona mine area at the north end of the

range and the Silver Hill mine at the south end. Lead anc

zinc were the principal metals produced at the Indiana —

Arizona while the production at the Silver 11111 mine wa

mainly copper.
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The total production of base and precious metals from
the Waterman district would be some 25, 000 tons of ore
containing about 750 tons of copper, 780 tons of lead, 490
tons of zinc, 106 ounces of gold, and 129, 600 ounces of
silver. The total value of the ore would be about $12, 000.

The mineralization in the Waterman district appears to
be subsidiary to that of the Silver Bell district and the char
acter of the geology does not suggest that any new, large
orebody will be found.

WHETSTONE MINING DISTRICT
The Whetstone mining district covers the Whetstone

Mountains along the Pima-Cochise County border and only
part of the western flank is in Pima County. This flank is
a rough erosional slope cut by numerous canyons. To the
north, faulted and folded, Paleozoic and Cretaceous sedi
ments lie on Precambrian granite while to the south less
faulted but folded Cretaceous sediments with some volcanics
are intruded by a series of northwest-striking Tertiary in
trusives.

The only known mineralization within the Pima section of
the Whetstone district is spotty, mostly oxidized, copper
mineralization in the Cretaceous sediments in association
with faults and the intrusives. About 2, 000 tons of ore con
taining about 20 tons of copper and 1, 000 ounces of silver
valued at $12,000 hasbeenproduced fromthePima section
of the Whetstone district.

The southernpartof the Whetstone district lies along the
southeastern extension of a major structural, intrusive,
and mineralization alignment and might deserve more care
ful study for possible ore deposits.
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TABLE 2
INDEX OF MINING PROPERTY NAMES

NAME DISTRICT

Abble Waterman mine (see Indiana-Arizona mine
group) Waterman

Aguajito gold placer (see Ash Creek and Pascola
Canyon gold placers) Papago

Ajax mine group Arivaca

Ajo Consolidated mine Ajo
Ajo Cornella mine Ajo

Ajo Gunsight mine Gunsight

Akron mine (see Jaeger mine) Cababi

Albatross mine Arivaca

Allison mine Baboquivari

Alpha mine Pima

Amado mine group Arivaca
Amargosa mine (see New Years Eve mine) Pima
American mine (see Old Dike mine) Helvetia-Rosemont

Amole group (see Palo Verde and Papago Queen
mines) Amole

Anderson mine (see Conglomerate mine) Greaterville

Andrada Marble quarry Helvetia-Rosemont

Andrada mine Helvetia-Rosemont

Andrade mine (see California mine) Empire

Annette mine (see Olivefte and Annefte mines) Pima

Apache group (see Leatherwood mine group) Old Hat

Aquinaldo mine group Papago

Arivaca gold placers Arivaca
Arivaca King mine Arivaca

Arizona mine (see Pellegrin mine) Amole

Arizona Buttes group (see Minnie mine) Pirna

Arizona Comstock lode (see Comstock mine
group) Greaterville

Arizona Consolidated mine Amole

Arizona Molybdenum mine Baboquivari

Arizona No. 3 mine Pima

Arizona Thcson mine (see Ivy May mine) Amole

Arrastra mine Greaterville

Ash Creek and Pascola Canyon gold placers Papago

Atlas mine Silver Bell

Baboquivari mine Baboquivari

Backbone mine Arivaca
Backbone mine (see Eclipse mine group) Helvetia-Rosemont

Badger mine Cababi
Ballas mine area Quijotoa

Ballas Silver-Lead mine (see Ballas mine area) Quijotoa

Banes claims (see Gold Bullion mine) Baboquivari

Banner mine group Papago
Battle Axe mine Amole

Bee Hive mine Amole

Ben Lomand mines Quijotoa
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Table 2, Cont.

NAME DISTRICT

Berkley mine Baboquivari
Bernice mine group (see Cimarron mine group) Montezuma
Beuhman mine (see New York mine) Helvetia-Rosemont
Big Banana mine Baboquivari
Big Johnny and Little Johnny mines Papago
Big Juanita mine group Baboquivari
Black Bear mine (see Jean F group) Coyote
Black Bess mine group Gunsight
Black Diamond group (see Baboquivari mine) Baboquivari
Black Diamond group Cimarron Mts.
Black Diamond mine (see Montana mine) Empire
Black Dragon mine group Baboquivari
Black Gold mine group Arivaca
Black Hawk group Coyote
Black Horse shaft (see Copper World mine) Helvetia—Rosemont
Black Horse mine (see C. & H. mine group) Helvetia-Rosemont
Black Jack mine Chnarron Mts.
Black Prince mine Quijotoa
Black Princess mine Cerro Colorado
Blow Out mine Helvetia-Rosemont
Blue Jay-Good Friday mines Helvetia-Rosemont
Bluff mine group Old Hat
Bonanza mine Coyote
Bonanza Park mine (see Isabel mine) Amole
Border mine Arivaca
Boston Gulch (see Greatervifie placer deposits) Greaterville
Broad Top mine Helvetia-Rosemont
Brownell mine Quijotoa
Buckhorn mine Greaterville
Buena Vista mine group Arivaca
Bulldozer mine Helveda-Rosemont
Bullion Bar mine group Gunsight
Burro mine (see Indiana-Arizona mine group) Waterman
By Chance mine Quijotoa
C. & H. mine group Helvetia-Rosemont
Cababi or Cobabi mine (see Picacho mine) Cababi
Cahuabi mine (see Picacho mine) Cababi
California mine Empire
Camden mine (see Prosperity mine group) Pima
Cara Vaca mine Quijotoa
Carboloy mine group (see Vindicator mine group) Arivaca
Carbonate group (see Indiana-Arizona mine

group) Waterman
Cardigan mine Ajo
Carlo and Eclipse, mines Waterman
Century-Chief group (see Brownell mine) Quijotoa
Cerro Colorado mine Cerro Colorado
Chance mine (see Allison mine) Baboquivari
Chapman mine (see Arivaca King mine) Arivaca
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Table 2, Cont.

NAME DISTRICT

Chicago mine (see Oregon Copper, Chicago, and

Coconino mines) Helvetia-Rosemont

Chief mine Empire

Chispa Gulch (see Greaterville placer deposits) Greaterville

Christenson-Lane mine group Helvetia-Rosemont

Cimarron mine group Montezuma

Clum Cianny mine Helvetia-Rosemont

Coconino mine (see Oregon Copper, Chicago,

and Coconino mines) Helvetia-Rosemont

Colorado Clark mine (see Silver Shield mine) Cerro Colorado

Colorado Gulch (see Greaterville placer deposits) Greaterville

Columbia mine Amole

Columbia mine (see Peach mine) Helvetia-Rosemont

Columbia mine group Cababi

Comobabi and Crusader mines Cababi

Comstock mine group Greaterville

Conejo (Cottontail) mine Arivaca

Conglomerate mine Greaterville

Contact mine Arivaca

Contention mine Pima

Cooncan mine (see Cunguian mine) Cababi

Copper Alex mine group (see C. & H. mine
group) Helveth-Rosemont

Copper Bell mine Amole

Copper Butte mine Pima

Copper Duke mine (see Tip Top mine group) Helvetia-Rosemont

Copper Glance mine Pima

Copper Hill group (see Growler mine) Growler

Copper King group (see Copper Bell and Copper

King) Amole

Copper King mine Amole

Copper King mine Pima

Copper Mountain mine Empire

Copper Plate mine Whetstone

Copper Squaw mine Quijotoa

Copper World mine Helvetia-Rosemon

Corda Bros. group (see Olivette and Annette

mines) Pima

Corregedor mine Old Hat

Costello group (see Esperanza mine group) Pima

Cottontail mine (see Conejo (Cottontail) mine) Arivaca

Cowboy mine Pima

Coyote mine (see C. & H. mine group) Helvetia-Rosemon

Coyote Hole prospect Cababi

Crown claims Nos. 1 & 2 Helvetia-Rosemon

Crown King and Tiger mine groups (see
Esperanza mine group) Pima

Crusader mine (see Columbia and Crusader
mines) Cababi
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‘able 2, Cont.

TAME

ube iron mine (see Morgan mine group)
unquian mine
uprite mine group
urtis mine
ushing mine (see Franklin, Cushing, and

Marion mine group)
W T mine

)ally mine
)aisy mine
)an mine (see Elgin mine group)
)aylight-Narragansett mine group
)esert Lode mine
Jimple mine group
)ogtown mine (see Arizona No. 3 mine)
)urzano gulch gold placer (see Las Guias gold

placers)
Dutchess mine (see Emperor and Dutchess mines)
East Pima mine (see Mission mine)
Easter mine group
Eclipse mine (see Carlo and Eclipse mines)
eclipse mine group
edna J. placer
Edwards mine
E isenhauer
Eldon mine
Elgin mine
Elgin mine
Elsie mine
El Tiro mine
El Tiro open pit (see Silver Bell mine)
Emmett and Elgin mine
Emperor and Dutchess mines
Empire Gulch (see Greaterville placer deposits)
Empire mine (see Lilly, Saguaro, and Empire

mines)
Enzenberg mine
Esperanza mine group (see Good Enough mine)
Esperanza mine group
Esperanza and West Esperanza open pit mines)
Exile mine (see King-Exile mine group)
Fairview mine
Falls claim
Faro Bank group (see high Card mine)
Forty—nine (49) mine
Franklin, CusMng, and Marion mine group
Franklin group (see South San Xavier mine group)
Fresnel mine (see Allison mine)
Fries group (see Alpha mine)
Geesman mine group

Quijotoa
Cababi
Helvetla-Rosemont
Helvetia-Rosemont

Helvetia-Rosemont
Pima
Old Hat
Pima
Helvetia—Rosemont
Helvetia-Rosemont
Cababi
Helvetia-Rosemont
Pima

Arivaca
Cababi
Pima
Arivaca
Waterman
Helvetia—R o semont
Baboquivari
Arivaca
Pima
Helvetia-Rosemont
Helvetia-Rosemont
Baboquivari
Pima
Silver Bell
Silver Bell
Baboquivari
Cababi
Greaterville

Gunsight
Greaterville
Arivaca
Pima
Pima
Helvetia-Rosemont
Helvetia—Rosemont
Helvetia—R osemont
Cababi
Empire
Helvetia-Rosemont
Pima
Baboquivari
Pima
Old Hat

DISThICT

group (see Palo Verde mine)
(see Eclipse mine group)
group
(see Emmett and Elgth mine)
(see Prosperity mine group)
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Table 2, Cont.

NAME DISTRICT

General mine (see Elgin mine group)
General Electric mines (see Las Guias mines

group)
Giant mine
Gnome King mine (see Ajax mine group)
Golconda placers (see Horseshoe gold placers)
Gold Bullion mine
Gold Coin mine (see Silver Hill mine)
Gold King mine
Golden Fleece mine (see Keystone mine)
Golden Gate mine group
Golden Star mine (see Buena Vista mine group)
Gold Hill mine (see Papago Queen mine)
Gold King mine
Gold Rim and Rebecca mines (see Buena Vista

mine group)
Good Enough mine group
Good Friday mine (see Blue Jay-Good Friday

mines)
Gopher mine
Gould mine
Graham Gulch (see Greaterville placer deposits)
Grand lode (see Las Guias mine group)
Grand Mountain mine (see Giant mine)
Graveyard mine
Greatervifie placer deposit
Greenfield State Lease (see Lesjimfre claims)
Green mine (see Sherwood mine)
Green Monument mine (see C. & H. mine group)
Grey Copper mine (see South San Xavier mine

group)
Growler mine
Guadalupe mine group (see M. C. M. mine group)
Gunsight mine
Hancock mine
Harshaw Gulch (see Greaterville placer deposits)
Hartman-Homestake mines
Hayward’s Sulfide mine (see Pauline mine)
Heavy Weight mine
Heintzelman mine (see Cerro Colorado mine)
Helena mine
Helmet Peak group (see Prosperity mine group)
High Card mine
High Hill mine
Hilo mine (see Daylight-Naraganseft mines)
Hiltano group (see Chief, Prince, Gopher, etc.)
Hilton mine
Hilton Tungsten claims

Helvetia-Rosemon

Arivaca
Baboquivari
Arivaca
Quijotoa
Baboquivari
Cerro Colorado
Baboquivari
Pima
Helvetia-Rosemon
Arivaca
Amole
Baboquivari

Arivaca
Arivaca

Helvetia-Rosemon
Empire
Amole
Greaterville
Arivaca
Baboquivari
Empire
Greaterville
Baboquivari
Cababi
Helvetia-Rosemoni

Pima
Growler
Arivaca
Gunsight
Greaterville
Greaterville
Old Hat
Helvetia—Rosemont
Helvetia-Rosemont
Cerro Colorado
Helvetia-Rosemont
Pima
Cababi
Pima
Helvetia-Rosemont
Empire
Empire
Empire
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Table 2, Cont.

SAME DISTRICT

Elomestake mine (see Indians-Arizona mine
group) Waterman

Elorse shoe gold placers Quijotoa
E{ughes group (see Esperanza mine group) Pima
Rughes Gulch (see Greaterville placer deposits) Greaterville
Elughes mine group (see Banner mine group) Papago
[lump mine (see Aquinaldo mine group) Papago
[mmense lodes (see Las Guias mine group) Arivaca
[mperial mine (see Mammoth mine) Silver Bell
[ndex group (see Brownell mine) Quijotoa
Endiana-Arizona mine group Waterman
[ndian Club mine (see Isle Royal mine group) Helvetia-Rosemont
[owana mine Baboquivari
[ron Mask mine (see Jackson mine group) Old Baldy
[sabel mine Amole
[sabella mine Cimarron Mts.
Isle Royal mine group Helvetia-Rosemont
[vy May mine Amole
Jackson mine group Old Baldy
Jaeger mine Cababi
Jean E group Coyote
Jerome #2 mine Empire
Jezebel mine Baboquivari
Josephine mine (see Arizona Consolidated mine) Amole
Juanita #9 (see Sparks mine) Baboquivari
Jupiter mine Baboquivari
Justice, Red Top, and La Plain mines Empire
Kentucky Gulch (see Greaterville placer deposits) Greaterville
Keystone mine Pima
King-Exile mine group Helvetia-Rosemont
Korn Kob prospect Redington
La Plata mine (see Justice, Red Top, and La

Plata mines) Empire
Las Guias gold placers Arivaca
Las Guijas mine group Arivaca
Las Guijas tungsten placers Arivaca
Last Chance claim group (see Gold Bullion mine) Baboquivari
Lavery mine Empire
Lead Carbonate mine Empire
Leader mine Helvetia-Rosemont
Leatherwood mine group Old Hat
Lesjimfre claims Baboquivari
Liberty mine Cerro Colorado
Light Weight mine (see Heavy Weight mine) Helvetia-Rosemont
Lilly, Saguaro, and Empire mines Gunsight
Lincoln mine group Papago
Little Chief mine Gunsight
Little Dave mine (see Isle Royal mine group) Helvetia-Rosemont
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Table 2, Cont.

NAME DISTRICT

Little Helvetia mine (see Tip Top mine group) Helvetia-Rosemon
Little Johnny mine (see Big Johnny and Little

Johnny mines) Papago
Little Mary mine Cababi
Lone Mountain mine Empire
Lone Valley mine group Pima
Long Shot mine group Arivaca
Los Pozos Gulch (see Greaterville placer

deposits) Greaterville
Lost Boy mine Helvetia-Rosemoni
Louden mine (see Peach mine) Helvetia-Rosemoni
Louisiana Gulch (see Greaterville placer

deposits) Greaterville
Lucido claim group Cababi
Lucky Strike mine Gunsight
Magnet Copper group (see Esperanza mine group) Pima
Magonigal mine Silver Bell
Mammoth mine Silver Bell
Manganese King group Cimarron Mts.
Mann mine (see California mine) Empire
Man’s Dream mine Quijotoa
Marconi mine group Pima
Marion mine (see Franklin, Cushing, and

Marion mine group) Helvetia-Rosemoni
Mary E mine (See Mary G mine) Cerro Colorado
Mary G mine Cerro Colorado
McKay mine (see Ben Lomand mines) Quijotoa
M. C. M. mine group Arivaca
Mildren mine group Cababi
Milton mine group (see Cimarron mine group) Montezuma
Mineral Hill mine Pima
Minnie mine Pima
Mission mine Pima
Mocking Bird mine group Quijotoa
Mohawk mine Helvetia-Rosemont
Montana mine Empire
Monte Cristo mine Cimarron Mts.
Montizona mine Cimarron Mts.
Moore mine Arivaca
Morgan mine group Quijotoa
Morningstar mine (see St. Louis mine) Greaterville
Mother Lode mine (see Edwards mine) Arivaca
Mountain King mine (see Enzenberg mine) Greaterville
Mountain Lion group (see Bullion Bar mine

group) Gunsight
Muheim-Grafen mine Helvetia-Rosemont
Napoleon mine (see Papago Chief mine) Baboquivari
Naragansett mine (see Daylight-Naragansett

mines) Helvetia-Rosemont
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Table 2, Cont.

AME DISTRICT

Taragansett Bay mine (see Daylight-Naragansett
mines) Helvetia-Rosemont

cevada mine (see C. & H. mine group) Helvetia-Rosemont
Iew Colorado mine Cerro Colorado
cew Cornelia (Ajo) mine Ajo
cew Dragoon (see Yellow Star mine) Baboquivari
ew Gunsight mine (see Surprise mine) Gunsight
Tewman mine Helvetia—Rosemont
ew Olivette mine (see Olivette and Annette

mines) Pima
ew Years Eve mine Pima
ew York mine Helvetia-Rosemont
igger Gulch (see Greaterville placer deposits) Greaterville
orth Star mine (see Contention mine) Pima
oscut mine (see Dimple mine group) Helvetia-Rosemont
)ceanic mine Arivaca
)lcutt mine (see Eclipse mine group) Helvetia-Rosemont
)ld Bat mine (see Old Mission mine) Amole
)ld Boot mine (see Mammoth mine) Silver Bell
)ld Bucket mine (see Contact mine) Arivaca
)ld Dick mine Helvetia—Rosemont
)ld Frijole mine (see Silver Spur mine) Helvetia-Rosemont
)ld Hat mine (see Stratton mine) Old Hat
)ld Mission mine Amole
)ld Padre mine (see Pellegrin mine) Amole
)ld Pap mine Helvetia—Rosemont
)ld Pueblo mine Amole
)ld Put mine Ilelvetia—Rosemont
)ld Timer mine Cababi
)ld Yuma mine Amole
)live mine (see Olivette and Annette mines) Pima
)livette and Annefte mines Pima
)lympia mine group (see Banner mine group) Papago
)mega and Omega Extension mines Helvetia-Rosemont
)mega Extension mine (see Omega and Omega

Extension mines) Helvetia-Rosemont
)phir Gulch (see Greaterville placer deposits) Greaterville
)regon Copper, Chicago, and Coconino mines) Helvetia-Rosemont
)reona mine (see Amado mine group) Arivaca
)ro Grande mine Cimarron Mts.
)wasko mine (see Black Horse mine) Helvetia-Rosemont
)xide mine Silver Bell
)xide open pit (see Silver Bell mine) Silver Bell
ack Rat group (see Mocking Bird mine group) Quijotoa
addy Woods mine (see Indiana-Arizona mine

group Waterman
alo Verde mine Amole
alo Verde mine Pima
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Table 2, Cont.

NAME DISTRICT

Papago gold placers (see Ash Creek and Pascola
Canyon gold placers) Papago

Papago mine Agua Dulce
Papago Chief mine Baboquivari
Papago Queen mine Amole
Pascola Canyon gold placer (see Ash Creek and

Pascola Canyon gold placers) Papago
Pauline mine Helvetia-Rosemoni
Paymaster mine group Pima
Peach mine Helvetia-Rosemoni
Peer and Peerless group Quijotoa
Pellegrin mine Amole
Pesqueria Gulch gold placers (see Las Gulas

gold placers Arivaca
Picacho mine Cababi
Pickwick mine Helvetia-Rosemoni
Pilot mine Helvetia-Rosemoni
Pima group (see Alpha mine) Pima
Pima open pit mine Pima
Plumed Knight mine group Pima
Pontotoc mine Catalina
Prince mine Empire
Princess group (see Mary G mine) Cerro Colorado
Prosperity mine group Pima
Providence mine (see Lincoln mine group) Papago
Purcell mine (see Aquinaldo mine group) Papago
Quebec mine Greaterville
Quien Sabe mine (see Old Pueblo mine) Amole
Quijotoa gold placers (see Horseshoe gold

placers Quijotoa
Rebecca mine (see Buena Vists mine group) Arivaca
Red and Black Chief group (see Baboquivari

mine) Baboquivari
Red Carbonate mine (see New Years Eve mine) Pima
Red Cloud mine Empire
Red Oxide group (see San Xavier Extension mine) Pima
Red Rock group (see El Tiro mine) Silver Bell
Red Top mine (see Justice, Red Top, and La

Plata mines) Empire
Reilly Lode (see Sherwood mine) Cababi
Rich 11111 mine group Pima
Ridley mine Helvetia-Rosemon
Roadside mine Coyote
Rosebud mine (see Amado mine group) Arivaca
Rosemont group (see Franklin, Cushing, and

Marion mine group) Helvetia-Rosemon
Rusty Red mine (see Contact mine) Arivaca
Saginaw mine Amole
Saginaw Hill mine (see Papago Queen mine) Amole
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Table 2, Cont.

NAME DISTRICT

Saguaro mine (see Lilly, Saguaro, and Empire
mines) Gunsight

St. Francis mine (see Roadside mine) Coyote
St. Jude mine Roskruge
St. Louis Gulch (see Greaterville placer deposits) Greaterville
St. Louis mine Greaterville
St. Patrick mine Quijotoa
San Antonio mine Ajo
San Juan mine Baboquivari
San Luis mine (see Oceanic mine) Arivaca
San Luis Wash gold placers Arivaca
San Luis Wash tungsten placers Arivaca
Santa Margarita mine (see Ivy May mine) Amole
Santa Rita limestone quarry Helvetia-Rosemont
San Xavier Extension mine Pima
San Xavier mine Pima
San Xavier Unit open pit Pima
Saratoga mine (see Sweet Bye and Bye mine) Helvetia-Rosemont
Senator Morgan mine group Pima
Serasio group (see Lone Valley mine group) Pima
Sherwood mine Cababi
Sierrita open pit mine Pima
Silver Bell mine Silver Bell
Silver Crown mine Arivaca
Silver Dollar mine Cababi
Silver Giant mine Cababi
Silver Helmet mine Pima
Silver Hill mine Cerro Colorado
Silver Hill mine group Waterman
Silver Lead mine group Silver Bell
Silver Queen mine Cababi
Silver Queen mine (see Cerro Colorado mine) Cerro Colorado
Silver Screen mine (see Ballas mine area) Quijotoa
Silver Shield mine Cerro Colorado
Silver Spur mine Helvetia-Rosemont
Snyder group (see Crown King and Tiger mine

groups; Esperanza mine group; and New
Years Eve mine) Pima

Snyder Hill prospect Amole
Soto mine group (see Good Enough mine) Arivaca
Southern Cross mine Helvetia-Rosemont
South San Xavier mine group Pima
Sparks mine Baboquivari
S R K mine (see Bonanza mine) Coyote
Starr mine (see Pellegrin mine) Amole
State of Maine group (see State of Maine, Chief,

Jerome #2, etc.) Empire
State of Maine mine Empire
Stella Mans No. 1 mine Cimarron Mts.
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Table 2, Cont.

NAME DISTRICT

$tella Mans No. 2 mine Cimarron Mts.
Steppe mine (see Little Mary mine) Cababi
Sterling mine (see Oro Grande mine) Cimarron Mts.
Stewart-Fernstrom mine group (see Vindicator

mine group) Arivaca

Stratton mine Old Hat
Submarine group (see Black Bess mine group) Gunsight
Sucker Gulch (see Greaterville placer deposits) Greaterville
Sulfide Lead-Zinc mines Helvetia-Rosemont
Sun-Gold Mining Co. (see Sun-Gold mine) Cababi
Sunrise mine (see Sunshine and Sunrise mines) Papago
Sunset Limited mine group Gunsight
Sunset mine group Silver Bell
Sunshine mine (see San Antonio mine) Ajo
Sunshine and Sunrise mines Papago
Surprise mine Gunsight
Sweet Bye and Bye mine Helvetia-Rosemont
Sweet group (see Pickwick mine) Helvetia-Rosemont
Sweetwater mine (see Isabel mine) Amole
Taylor X claims Old Hat
Tellurium claim group (see Gold Bullion mine) Baboquivari
Tiger mine (see Amado mine group) Arivaca
Tiger mine (see Crown King and Tiger mine

groups; and Esperanza mine group) Pima

Tip Top mine group Helvetia-Rosemont
Tit-for-Tat mine (see Prosperity mine group) Pima
Tom Rigg mine (see Contact mine) Arivaca
Total Wreck mine Empire
Triangle mine (see Eclipse mine group) Helvetia-Rosemont
Tungsten King mine (see Silver Dollar mine) Cababi
Thnquepata or Tunquita mine (see Border mine) Arivaca
Twin Buttes open pit mine Pima
Twin Hill Prospect Amole
Twin Peaks quarry Amole
Uncle Sam mine (see Arizona Consolidated mine) Amole
Union mine (see Mammoth mine) Silver Bell
U. S. Grant mine (see Gold Gate mine group) Helvetia-Rosemont
Ventana mine group Baboquivari
Venus group (see Minnie mine) Pima
Verde mine group (see Cimarron mine group) Montezuma
Verde Queen mine Empire
Victoria group (see Paymaster mine group) Pima
Victoria mine Montezuma
Vindicator mine group Arivaca
V. 0. mine (see By Chance mine) Quijotoa
Vulcan mine group Pima
Wakefield group (see San Xavier Extension mine) Pima
Weldon mine Quijotoa
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Table 2, Cont.

NAME DISTRICT

West Esperanza open pit mine (see Esperanza
and West Esperanza open pit mines) Pima

Wheeler-Perry group (see Esperanza mine
group) Pima

Whipperwell mine (see Amado mine group) Arivaca
Whitcomb mine Pima
Wisconsin mine (see Buckhorn mine) Greatervffle
Wonder mine group (see Sunset Limited mine

group) Gunsight
Yellow Astor mine (see Sunset Limited mine

group) Gunsight
YeUow Bird mine (see Lincoln mine group) Papago
Yellow Star mine Baboquivari
York mine (see Daylight-Naraganseft mines) Helvetia-Rosemont
Young America mine (see Oxide mine) Silver Bell
Yuba mine Greaterville
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EXPLANATION

Quaternary-Tertiary alluvium (Qs QIs Ts)

H i, Quaternary-Tertiary volcanics (Qs, QTv, Tv)

L Tertiary intrusives (Ti)

Tertiary sedimentaries and volcanics (Is, Tsv, Tv)

vr

i ) Mesozoic and Laramide intrusives (Mi, Li)

ffjJ1IJ Mesozoic and Laramide sedimentaries, volcanics, and metamorphics

[liJiJi (Ms, Mv, Msv, Mm, La, Lv, Lsv, Lm)

_________

Paleozoic sedimentaries (P)

Precambrian metamorphics and intrusives Cp€m, pCi)

Explanation of Geologic Symbols
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Figure 2. Ajo and Growler Districts.
(Bold numbers refer to mining properties listed in
Table 4).
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Figure 4. Arivaca and Cerro Colorado Districts.
(Bold numbers refer to mining properties listed in
Table 4).
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Figure 5A, Baboquivari District, South Section.
(Bold numbers refer to mining properties listed in
Table 4).
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Figure 5B. Baboquivari and Coyote Districts, North Section.
(Bold numbers refer to mining properties listed in
Table 4).
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Figure 7. Cimarron Mountain District.
(Bold numbers refer to mining properties listed in
Table 4).



Figure 8. Gunsight District.
(Bold numbers refer to mining properties listed in
Table 4).
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Figure 10. Montezuma District.
(Bold numbers refer to mining properties listed in
Table 4).
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Figure 13. Quijotoa District.
(Bold numbers refer to mining properties listed in
Table 4).
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Figure 14. Silver Bell and Waterman Districts.
(Bold numbers refer to mining properties listed in
Table 4).
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