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THE GEOLOGY OF THE CUPRITE MINE AREA 
PIMA COUNTY, ARIZONA

■ - ■ • .■  by - ' •

Jonathan F. Browne

ABSTRACT

The Cuprite Mine area is located in* southeastern Pima County, 

Arizona, approximately 28 miles southeast of Tucson.

Thrusting from the southeast has produced a wide expanse of 

breccia between Paleozoic and Cretaceous sediments.

Northwest, northeast, and east-west tear faults have offset 

the thrust sheet.

The present arcuate trend of the sediments and breccia zone 

around the granite intrusive is ascribed to doming of the thrust sheet 

by the intrusive.

Other intrusive rocks in the area are diorite, alaskite, and 

quartz porphyry. Gneiss is found at the northern edge of the area.

Minor pyrometasomatic copper mineralization occurs through

out the area.
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INTRODUCTION

Location

The Cuprite Mine area is located in southeastern Pima County, 

Arizona, about 28 miles southeast of Tucson, and on the northeast

edge of the Santa Rita Mountains. It may be reached by traveling over
- \ . - ...• ' ;

seven miles of unimproved dirt road south from Ui S. Highway 80, one 

mile east of Vail Junction. The mapped area is traversed by a system 

of good ranch roads which make much of the area easily accessible by 

conventional automobile, except for occasional flooding during the sum

mer rainy season.

The nearest town is Vail, located on the main line of the South-
<■5 -

ern Pacific Railroad nine miles north of the mapped area.

Previous Work

A general reconnaissance of the area, together with a record of 

the early mining history, is included in the U. S. Geological Survey 

Bulletin 582, "The Mineral Deposits of the Santa Rita and Patagonia 

Mountains," by. Frank C. Schrader and James M. Hill.

The Arizona State Geologic map of 1924 shows the Cuprite Mine 

area to be composed of Mississippian limestones intruded by Cretaceous
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Tucson

Index map of Arizona 
Slowing the location-of 
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granite.

Charles A. Lee and Gerald C. Borland, graduate students at 

the University of Arizona, mapped approximately four and a half square 

miles mostly south and east of the Cuprite Mine for a M. S. thesis at 

the University of Arizona in 1935. A considerable portion of their time 

was consumed in making a topographic map of the area, and hence they 

were unable to concentrate their efforts on geologic detail.

Purpose of Study

Examination of the Cuprite Mine area was begun in the fall of 

1957 to partially fulfill requirements for the degree of Master of Science 

at the University of Arizona. The problem was to determine the origin 

of the wide expanse of breccia mentioned by Lee and Borland (1935), 

and it was thought that close study of ore controls might provide a key 

to future economic possibilities in the area. Geologic mapping was 

confined to an area of approximately three square miles to include the 

extent of the breccia, and to furnish a complete unit for study.

Method of Study

The thesis area was mapped on U. S. Department of Agricul

ture Soil Conservation Service aerial photographs which were enlarged 

to a scale of eight inches to one mile. Field data were transferred to 

a topographic map enlarged to the same scale. This map was compiled



4

by combining the 1935 topographic map of Lee and Borland, which 

covers only the southern half of the area, with an enlargement of the 

U. S. Geological Survey Patagonia 15 minute quadrangle sheet.

Topography, Drainage, Climate

The topography of the Cuprite Mine area consists of a northerly 

sloping valley floor ringed to the east by rolling hills, and to the south 

by Buehman Hill, which rises sharply to an elevation of 4, 550 feet, and 

is the most prominent feature of the area. The average elevation of the 

mapped area is 3, 900 feet, with a maximum relief of 950 feet, The 

main mass of the Santa Rita Mountains rises steeply to the south and 

southwest M t Fagan, at an elevation of 6,175 feet, is the most prom

inent nearby peak, and lies 3 miles south of Buehman H ilt

The drainage of the area is accomplished by a series of inter

mittent streams which generally follow zones of structural weakness, 

and flow north and northwest into Pantano Wash.

The climate and vegetation are typical of southern Arizona. 

Cloudbursts may be expected during the months of July and August, 

with occasional rains during the short winter season. During most of 

the year, the climate is arid, with warm to hot days, and cool nights.
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DESCRIPTIVE GEOLOGY

General Statement

Sediments of Paleozoic and Cretaceous age are exposed in the 

Cuprite Mine area* separated by a wide expanse of marble-quartzite 

breccia* and intruded by a granitic stock and later porphyry dikes.

The Paleozoic sediments are represented by coarse marble* 

while the Cretaceous rocks consist of an alternating sequence of 

quartzite, chert, arkose, limy shale, and thin-bedded limestone. In

trusive rocks are diorite, granite, and quartz porphyry. Gneiss occurs 

as a metamorphic rock.

Sedimentary Rocks

Paleozoic Marble

Outcrops of Paleozoic marble are found throughout the area as 

broken patches in the breccia zone, and as a bedded unit only in the 

northeast half of the area.

The rock is a coarsely crystalline pink to white marble which 

weathers white to gray. Chert nodules and silt layers are locally 

abundant and form resistant bands. Locally the marble is strongly 

silicified. Since the top of the unit is breccia, the true thickness of
7
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marble is difficult to estimate, but the thickness was nowhere observed 

to exceed 1, 500 feet.

With the exception of a small zone of horn corals, tentatively 

identified as Lopophyllum profundum (Pennsylvanian) which was found 

immediately east of the Blowout prospect, the extreme recrystalliza

tion of the rock has obscured fossil horizons, and made dating of the 

marble difficult. Lee and Borland (1935) found Pennsylvanian fossils 

in a large outcrop of marble breccia on the northeast flank of Buehman 

Hill, and assigned the marble to the Naco Group (Pennsylvanian) of 

Stoyanow. Much of the bedded marble is lithologically similar to the 

marbleized Horquilla limestone (Pennsylvanian) in the Mineral Hill 

District. Since, however, there is a diversity of marble types and in 

the distribution of chert and silt zones throughout the unit, several 

periods of Paleozoic sediments are probably present, perhaps Missis- 

sippian through Permian.

Cretaceous Sediments

Cretaceous sediments in the area are found in two units, one 

above and one below the marble-quartzite breccia zone. In the ensuing 

discussion these units shall be referred to as the upper and lower units 

respectively.

The upper unit forms a broad band along the eastern margin of 

the mapped area and comprises the southern slopes of Buehman Hill.
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Bedding generally parallels the trend of the breccia zone, and steepens 

towards this zone. The upper unit consists of two separate sequences 

which are difficult to correlate due to the lack of any definite marker 

horizon and the repetition of rock types throughout both sequences. One 

sequence extends northward from a point 1, 500 feet north of the Cuprite 

Mine, and consists of 1, 025 feet of chert and arkose with some black 

shale near the top. The second sequence lies directly across the wash 

east of the Cuprite Mine; and includes 540 feet of arkose and chert fol

lowed by 860 feet of limy shale, arkose, banded quartzite, and thin« 

bedded limestone. Both these sequences lie directly above the breccia 

zone, and their differences in lithology are difficult to explain by facies 

changes. Probably the two sequences were originally one continuous 

unit, approximately 2,300 feet thick, which has been separated by fault

ing. The top 1,200-1,250 feet of the Cretaceous sequence east of the 

Cuprite Mine is then assumed to represent the former top of the Cre

taceous sequence north of the Cuprite Mine.

In the lower unit, chert and arkose lithologically similar to 

those in the upper unit are found interbedded with gray quartzite and 

banded white siltstone. This unit has been much disturbed by faulting, 

and no reliable estimate of its thickness can be made. Outliers above 

the granite indicate a much wider original distribution for the lower 

unit than is now present.



11

The relation between the lower unit and the Cretaceous unit 

above the breccia zone is not clear. The chert and arkose which com

prise nearly three-fourths of the lower unit are lithologically similar 

to the chert and arkose in the upper unit. Possibly the lower unit is a 

portion of the upper unit which has been folded over the breccia zone. 

More likely, the two are equivalent units which have been faulted into 

their present position.

The most prominent Cretaceous sediment in the mapped area is 

a silty cryptoclastic rock which is very probably chert. This rock oc

curs in alternating beds up to 305 feet thick in the upper unit, and com

prises almost two-thirds of the Cretaceous unit below the breccia zone. 

Pyrite is locally disseminated throughout the rock. Oolites, which ex

hibit a radial pattern similar to that of silicified radiolaria, are abun

dant in the rock, particularly near the top of each bed. The rock is 

light gray, gray, and black on fresh surfaces, weathers red brown, 

and breaks with a sharp angular fracture. Bedding is generally ob

scure, although fine laminae of silt and chert are locally present.

A somewhat friable arkose is generally interbedded with the 

chert, and is found in beds from 15-290 feet thick throughout the upper 

unit, and in unknown thickness in the lower unit. The rock unit is white 

to light gray on fresh surfaces, and weathers red brown to buff. The 

major constituents of the rock are as follows:
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F e l d s p a r — r - - -  10% B iotile-------------8%
Q uartz--------------- 70% M agnetite-------- 2%

The black shales, banded quartzites, and limestones which are 

found near the top of the upper unit are all thin«bedded sediments. Shale 

occurs in beds up to 40 feet thick, and probably owes its color to includ

ed organic debris. All the shales contain carbonate material in varying 

amounts. The banded quartzites are light gray on fresh surfaces, and 

quite fine grained. Individual beds of the quartzite range from 25-50 

feet in thickness. Limestones are found in beds up to 25 feet thick, 

and are extremely silty. Fine silica layers in the limestone stand out 

as resistant ridges on weathered surfaces.

In the Cretaceous unit below the breccia zone, banded siltstone 

and gray quartzite occupy a small area on the northeast slope of Buehman 

Hill. Individual bands in the siltstone average 2 mm. in thickness. The 

rock is light gray on fresh surfaces, and has been strongly silicified. 

There is little difference in appearance between this silicified siltstone 

and the banded quartzite which was described from the Cretaceous unit 

above the breccia zone. Pyrite is found disseminated throughout the 

gray quartzite. In thin section, the quartzite shows a granoblastic 

sutured texture typical of a metaquartzite.

Although no fossils were found in these sediments, there is little 

doubt of their Cretaceous age. The unit above the breccia zone continues 

for several miles past the limits of mapping, and in this unmapped
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sequence, Lee and Borland (1935) found poorly preserved fossils 

which were tentatively assigned to Upper Cretaceous age by Dr. A. A, 

Stoyanow. In addition, the sediments are generally similar in lithology 

to Cretaceous beds in nearby areas, and the presence of Cretaceous 

sediments in the Cuprite Mine area agrees with the regional paleoge-

ography,
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Igneous Rocks

Diorite

Diorite is found in the area south and southwest of Buehman Hill, 

and as small intrusive plugs which follow fault zones in the Cretaceous 

sediments on the north slopes. A lenticular body of diorite occupies a 

prominent saddle on the west crest of Buehman Hill, where it has in

truded the Cretaceous sediments and the marble-quartzite breccia along 

a strong tear fault zone.

The intruded rocks have been locally altered to hornfels and 

tactite, and form altered haloes around the diorite plugs. Actinolite, 

hornblende, epidote, and diopside are commonly present in the altered 

areas, and silicification is widespread.

The diorite is dark gray on fresh surfaces, and weathers black. 

Biotite and plagioclase can be recognized in the hand specimen. In thin 

section the rock is holocrystalline, seriate, hypidiomorphic granular. 

Its average composition is as follows:

Q uartz------ .-----  3% B iotite— - - — - 10% Sphene —  tr
O rthoclase------ 10% M agnetite--------- 5%
Plagioclase — - 55% Calcite — — 2%- ... :
Hornblende------ 15% Apatite ------------ tr

Feldspars are partially altered to sericite and clay minerals. 

Plagioclase is andesine, about Ang2? and occurs in subhedral laths up 

to 3mm. in length. Albite and carlsbad twinning of the plagioclase is



15

common. A few zoned plagioclase grains were observed. Hornblende 

is deuterically altered to biotite, with release of magnetite and calcite. 

In several sections, biotite psendomorphs after hornblende exhibit a 

striking alignment of magnetite along relict hornblende cleavage traces. 

Sphene and apatite are accessory minerals.

Granite

Granite forms the central part of the mapped area north of 

Buehman Hill, and extends for an unknown distance to the north and 

west. This rock is clearly intrusive into the diorite, and the Paleozoic 

and Cretaceous sediments. The age of the granite is assumed to be 

Late Cretaceous, or Tertiary.

Northeast of Buehman Hill, the granite has intruded the Creta

ceous siltstones along bedding planes, and exhibits a marked differentia

tion sequence from granite, to aplite, to vein quartz, within the space 

of one foot. This same type of differentiation is common throughout 

the area, and is a common characteristic of the granite. Although 

aplite dikes and veins are common in the area, they were mapped with 

the granite as one unit due to their random pattern of occurrence, and 

their close genetic relation with the granite.

The granite is light gray on fresh surfaces, and characteristically 

weathers to form rounded gray boulders in a crumbly soil. Fist-sized 

gray xenoliths of diorite(?), or sediments(?), are found throughout the



PLATE 6

Granite intruding Cretaceous sediments along bedding planes. 
Light band is aplite.
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granite, but are too extensively weathered and corroded to be identifi

able as to original rock type.

Contact metamorphism associated with the intrusion of the 

granite has strongly affected the rocks which ring the granite body to 

the south and east. The Cretaceous unit below the breccia zone is 

silicified, and the Paleozoic section is marbleized. The silicification 

and marbleization of the marble-quartzite breccia zone is at least par

tially attributed to the intrusion of the granite, although the intrusion of 

the diorite may have originally altered the breccia zone to some extent.

Although several samples which were taken from the intrusive 

are quartz monzonite or granodiorite in composition, the bulk of the 

rock examined is granite, v Lee and Borland (1935) called this rock 

granodiorite, but they considered it and the diorite body to the south as 

one unit.

The granite is holocrystalline, seriate, hypidiomorphic granular. 

Its average composition as determined from thin sections is as follows:

Q uartz----------25% Biotite —----- -—  5% C alcite----- tr
Orthoclase -------40% C h lo rite ------ Sphene ----- tr
Microcline -- -  5% Magnetite —  tr
Plagioclase -----20% Hornblende —  5%
Plagioclase, as determined by extinction angle and indices, var

ies in composition from oligoclase, Ang^, to andesine, Angg, in the 

samples examined, and occurs as subhedral grains up to 2 mm, in 

length. Orthoclase occurs as slightly kaolinized subhedral grains



18

averaging 1 mm. in diameter, and shows graphic and perthitic inter- 

growths. Microcline is recognized by its polysynthetic twinning, and 

forms subhedral grains up to 1-1/2 mm. in diameter. Sutured grains 

of quartz display a mosaic texture. Biotite is in subhedral laths up to 

1-1/2 mm. in length. Hornblende occurs in subhedral laths up to 2 

mm. in length, and is deuterically altered to anhedral biotite, and to 

chlorite, with the release of magnetite and calcite.

Alaskite

A small elliptical body of alaskite is exposed directly north of 

Buehman Hill, and intrudes the granite and Cretaceous sediments. This 

rock is probably a pegmatitic phase of the granite.

The rock is slightly pink on fresh surfaces and weathers to a 

light tan. It is easily recognized by its lack of mafics, and by the 

graphic intergrowth of quartz and orthoclase which is visible in the 

hand specimen.

The rock is holocrystalline, hypidimorphic granular. Quartz, 

orthoclase,. and microcline are the major constituents, accompanied by 

minor muscovite. Quartz occurs in subhedral grains up to 3 mm. in 

diameter, and is graphically inter grown with orthoclase and microcline. 

No plagioclase was recognized, The feldspars are strongly altered to 

sericite and clay minerals, making their identification difficult. Calcite 

is present in fractures, probably deposited by groundwater.
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Quartz Porphyry ;■

Dikes of quartz porphyry are found throughout the southwest por

tion of the mapped area, and cut all the rocks in the area except the 

alaskite. The relative ages of the quartz porphyry and the alaskite could 

not be determined, since the two rocks are nowhere in contact with each 

other.

The quartz porphyry dikes average 15 feet in width, and several 

extend completely through the mapped area, a distance of several miles. 

The rock is characteristically brown on fresh surfaces, and weathers 

brown to buff. Quartz phenocrysts up to 2 mm. in diameter, and feld

spars with a maximum length of 5 mm. are visible in the hand specimen.

The rock is holocrystalline porphyritic, with a finely intergrown 

quartz-feldspar groundmass. Phenocrysts comprise approximately 25% 

of the rock. Due to its extensive weathering, the exact composition of 

the rock could not be determined. Generally only the relict outlines of 

the feldspars were recognized, and the feldspar centers are filled with 

calcite, sericite, and clay minerals. Some of the calcite was probably 

deposited in the rock by groundwater. Orthoclase was recognized as 

phenocrysts in several thin sections, and probably comprises part of 

the groundmass. Quartz forms about one-third to one-half of the 

groundmass, and from 5-30% of the phenocrysts. Fine needles of 

hornblende, up to 2 mm. in length, are commonly altered to chlorite.
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calcite, and magnetite, with the chlorite forming haloes around the mag

netite in calcite. Apatite occurs as an accessory mineral.

Probably most of the dike rock is quartz latite porphyry in com

position, although samples from several arm s seem rhyolitic. The 

term quartz porphyry is used to cover both possibilities.
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Metamorphic and Other Bocks

Gneiss

Gneiss is found at the northern boundary of the area, where it 

is in fault contact with the Cretaceous sediments, and is intruded by 

dikes of granite-aplite. The extent of the gneiss is not known, as much 

of the surrounding area is covered by alluvium.

The gneiss is a strongly foliated dark gray rock which weathers 

gray to brown. Quartz augen are locally visible. Biotite and quartz 

occur as individual bands in the rock, and the quartz displays a fine 

grained mosaic texture. Chlorite occurs as an alteration product of 

biotite. Magnetite and feldspar are sparingly present.

The average composition of the gneiss as determined from thin 

sections is as follows:

Q uartz------- 60% Plagioelase------ ........ tr
B iotite------- -—  35% Orthoclase ------------ tr
Chlorite •— — - 5% Magnetite— -----

The composition and textur e indicate that the rock is a kinematically 

metamorphosed sediment or paragneiss, formed near the bottom of 

the medium grade zone.

The age of the gneiss is unknown except that it is older than the 

granite which intrudes it. The gneiss is definitely not a metamorphosed 

portion of the Cretaceous section with which it is in fault contact, but 

may represent Cretaceous sediments metamorphosed by the faulting.
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Brennan (1957) described a large body of similar gneiss along a thrust 

fault six miles east of the Cuprite Mine area, and suggested that it 

represents a metamorphosed equivalent of the Bisbee Formation (Lower 

Cretaceous(?)).

Marble°Quartzite Breccia

A marble-quartzite breccia forms the upper slopes and crest of 

Buehman Hill, and extends in a wide curved band northward from the 

Cuprite Mine. This breccia zone varies in width from 300-1,200 feet, 

and has a lateral extent of over two miles. At Buehman Hill, the brec

cia zone lies between the two Cretaceous sections, while to the north, 

it separates the Cretaceous and Paleozoic sections.

The rock is a dark, massive, unstratified breccia, consisting 

of angular fragments of Paleozoic marble and Cretaceous quartzites 

up to 3 feet in diameter. Some of the fragments appear to be broken 

chert nodules derived from the marble. Weathered surfaces of the 

breccia are black and pitted due to its variable composition. The 

base of the breccia is marble, with occasional fragments of chert and 

quartzite cemented by calcite. Toward the top of the breccia zone, the 

amount of quartzite fragments progressively increases, and the cement

ing material is silica. This distribution of fragments is found through

out the length of the breccia zone, and is a major feature of the breccia.

Metamorphism of the breccia by the intrusion has produced
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MARBLE-QUARTZITE BRECCIA

PLATE 7

Figure 1. Marble-quartzite breccia north of Cuprite Mine.

Figure 2. Marble-quartzite breccia north of Cuprite Mine.
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widespread silicification and silication, and has strongly recrystallized 

the lime fragments. Tremolite and wollastonite are commonly present 

in the marble fragments, while actinolite, idocrase, diopside, and 

garnet are found locally.

Lee and Borland (1935) favored a sedimentary origin for the 

breccia, and felt that the Cretaceous rocks had been deposited on rubble 

of the underlying Paleozoic section. This theory is rejected since it 

does not explain the presence of Cretaceous breccia fragments, nor the 

gradation of these fragments into the bedded Cretaceous section above 

the breccia zone.

Although folding of the Cretaceous rocks over the Paleozoic sec

tion might produce such an extent of breccia along the fold crest, a brec

cia of this type should exhibit a more random distribution of fragments. 

Furthermore, folding is not indicated by the observed bedding attitudes 

in the sediments on either side of the breccia zone.

The great expanse of the breccia, and the distribution of its 

fragments is believed by the author to be the result of a thrust fault 

between the Cretaceous and Paleozoic sections. The nature of this 

thrust is described under the section on Structural Geology.



STRUCTURAL GEOLOGY 

• General Statement

The most striking geological feature of the Cuprite Mine area 

is the arcuate trend of the sediments and a marble-quartzite breccia 

zone around the central intrusive mass.

The dominant structural elements are thrusting from the south

east, and northwest tear faulting. The northwest tear faulting has off- 

set the thrust sheet at Buehman Hill, and has influenced the emplace

ment of the quartz porphyry dikes. Other directions of faulting are 

northeast, east-west, and north-south. The arcuate trend of the brec

cia zone and sediments is interpreted as a combination of doming by 

the granite intrusive, and dragging along an east-west tear fault.

Faults

Thrust Faults

Thrusting from the southeast is indicated by the nature and ex

tent of the breccia zone, and by the presence of brecciated Paleozoic 

marble above the bottom Cretaceous unit at Buehman Hill. The Creta

ceous unit above the breccia zone, and a portion of the Paleozoic
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section form the upper plate of the thrust, and have been thrust over 

the Cretaceous unit which forms the northern slopes of Buehman Hill. 

North of the Cuprite Mine, the lower portion of the Paleozoic section 

forms the lower plate of the thrust. Paleozoic sediments may have 

originally formed a thick sequence in the area. Thrusting is believed 

to have involved the top of this sequence and an overlying Cretaceous 

section, resulting in the narrowing of the Paleozoic outcrop.

The thrust fault, represented by the breccia zone, may be traced 

for one and one half miles northward from the Cuprite Mine, and for 

nearly one mile along the crest of Buehman Hill, in a curving outcrop 

pattern which trends N 70 E at Buehman Hill, and N 20-30 W at the 

northern edge of the area. The dip of the fault could not be accurately 

determined, but ranges from south to east outward from the central 

intrusive.

Probably several thrusts, or a series of thrusts, representing 

imbricate faulting from the southeast, are present in the area, but only 

the Buehman Hill thrust is apparent. Approximately one-fourth mile 

north of the mapped area, three low red hills of Cretaceous(?) silt- 

stones lie on an east-west line, and appear to be klippen resting on 

gneiss of unknown age. Bedding on all three hills is generally vertical, 

and strikes roughly N 70-80 E. Dikes of granite-aplite and quartz por

phyry intrude both the gneiss and the quartzite, and strike generally 

N 60-70 E. Most of the area surrounding the three hills is covered by
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alluvium, but in several places, zones of marble-quartzite breccia re 

sembling the breccia in the mapped area were found, and seem to trend 

roughly east-west. A series of imbricate thrusts in the area would pro

vide zones of weakness for the intrusion of the granite.

Tear Faults

Tear faulting in the area trends generally northwest, northeast, 

and east-west, but is most persistent in the northwest direction. Tear

ing was found to have affected the thrust breccia and sediments, but cuts 

none of the intrusive bodies.

Northeast tear faulting is generally not intense, and throughout 

much of the area takes the form of minor shearing. . A notable excep

tion to this is found at the western edge of the area. Here a N 60 E 

striking tear fault has displaced the western 900 feet of the Buehman 

Hill crest nearly 1,000 feet to the northeast.

A low-angle tear fault striking N 10-20 E, and dipping 35-50 

degrees to the west, cuts the breccia on the western crest of Buehman 

Hill, and has formed a prominent saddle into which a diorite plug has 

intruded. Since the fault lies in an area of thrust breccia, the dis

placements could not be determined.

North of the Cuprite Mine a series of faults tread east-west to 

N 60 E offsetting the breccia zone, and may represent hinges along 

which the sediments and breccia broke as they were bowed into their
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present arcuate shape.

Faults, trending N 35~50 W represent tiie most prominent direc

tion of tearing in the area, and have served as channelways along which 

the quartz porphyry dikes have intruded. A strong tear fault striking 

N 50 W and dipping 40-80 degrees northeast, cuts the middle of Bueh- 

man Hill, and has displaced the northeast block nearly 100 feet to the 

southeast, Immediately northeast of Buehman Hill, the Noscut Fault, 

named by Lee and Borland (1935) for the Noscut Mine located one- 

fourth mile southeast of the Cuprite Mine, forms a distinct break trace

able for over one mile on aerial photographs. This major tear strikes 

generally N 35 W, with a dip of 40 degrees northeast to vertical, and 

has offset the thrust breccia and sediments approximately 1,500 feet 

to the southeast, as indicated by the distribution of the breccia zones 

on either side of the fault.

At the northern edge of the mapped area, the presence of a 

major fault zone trending approximately N 70 W, is indicated by the 

brecciation of the Cretaceous sequence, and its abrupt termination 

against gneiss of unknown age. Slices of Cretaceous sediments are 

found in the gneiss along the fault zone. Left hand displacement is in

dicated by the drag of the Cretaceous bedding from N 50 W to N 75 W. 

Foliation in the gneiss steepens into the fault zone, possibly due to up

ward movement of the southern fault block. This fault has apparently 

completed the bending of the sediments and thrust breccia into their
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present position. The degree of bending or dragging is unknown, but 

probably was not great. This fault is assumed to be post-thrusting in 

age. The age relation between the fault and the granite could not be de

termined. Major tear faults with similar attitudes and displacement 

are found in the Empire Mountains to the southeast, and may extend in

to the Cuprite Mine area.

Folds

The only fold definitely recognized in the area is a small anti

cline in the Cretaceous sediments on the northeast slope of Buehman 

Hill, The dips of strata on the limbs range from 45-70 degrees, with 

the west limb slightly steeper. The axis of the fold strikes N 45 W, 

and plunges approximately 15 degrees to the southeast.

Dikes

Quartz Porphyry

Dikes of quartz porphyry consistently follow the northwest tear 

direction, and cut all the rocks in the area except the alaskite. At no 

place in the area could it be proven that breaks and bends in the dikes 

were caused by offset along later structures, and not by the offsetting 

or bending of the northwest break along which the dike intruded.
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Granite-Aplite .

Dikes of granite-aplite intrude the gneiss at the northern bound

ary of the mapped area, and trend N 60-70 E. The origin of the localiz

ing break could not be determined.

Doming by the Granite Intrusion

The bowing of the thrust breccia and sediments around the cen-' 

tra l intrusive mass must be ascribed either to a buttress effect, or to 

later post-thrust forces.

Since both the thrust sheet and the later faults are pre-intrusive, 

a pre-granite buttress would have to be assumed in order to bow the 

thrust into its present position. If no such buttress existed, then the 

arcuate trend of the thrust breccia and sediments may be largely due 

to the doming effect of the intruding granite mass.

The dip of the bedding in the outlying Cretaceous sequence east 

of the granite steepens towards the intrusive, indicating upward tilting 

of the thrust sheet and the underlying Paleozoic marble. Along the bent 

northern portion of the thrust, tear faults show a radial distribution 

such as might be expected from the bending of the sheet. These tear 

faults are concentrated in the broken area in the crest of the bend, and 

may represent crestal shear breaks. The bending or doming of the 

thrust breccia and sediments by the intrusion of the granite may have 

caused some of the tear faulting, particularly along the crest of the
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bend, However, the presence of diorite along fault zones at Buehman 

Hill indicates that at least some of the tear faulting was not caused by 

the granite intrusion. Since the tear faults seem to be of contemporary 

age, it seems reasonable to assume that they have been accentuated by 

the granite intrusion.



GEOLOGIC HISTORY 

General Statement

The geologic history of the Cuprite Mine area is reconstructed 

with some uncertainty, especially with regard to the original distribu

tion of the Cretaceous sediments in the area. The sequence of events 

listed below represents what seems to the author to be the most reason

able interpretation of the available geologic data.
: '  ■'  '  ■ ■ . -

. Sequence of Events

Paleozoic limestones of probable Mississippian to Permian age 

were the first sediments deposited in the area, and may have had a 

much greater outcrop extent than they have at the present time.

Cretaceous sediments were then deposited above the Paleozoic 

section.

Compression from the southeast broke the disconformable Cre

taceous-Paleozoic sequence, and thrust the southern portion of the se

quence above the northern portion. The marble-quartzite breccia zone 

was developed adjacent to the thrust plate thrust.

Tear faulting broke up the thrust sheet, and was followed by the
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intrusion of diorite into the southern portion of the area. Some sili« 

cification, silication and marbleization of the sediments and thrust brec

cia probably took place at this time.

The intrusion of the granite mass probably closely followed the 

intrusion of the diorite, and domed or bent the thrust sheet, accentuat

ing the tear faults along the crest of the bend. Further silicification, 

silication, and marbleization of the sediments and breccia took place 

at this time, accompanied by local contact metamorphic mineralization.

Aplite veins and dikes cut the cooling granite mass along frac

tures. A small body of alaskite intruded the granite and sediments, 

probably representing a pegmatitic phase of the granite magma.

Although its relative age is uncertain, the major east-west tear 

fault at the northern edge of the area may have completed the dragging 

of the thrust sheet into its present position, and may have faulted the 

gneiss against the Cretaceous sediments at approximately this time.

Quartz porphyry dikes intruded the area along the northwest 

tear direction, and were the last rocks formed in the area. A certain 

amount of additional movement along the northwest tears may have 

taken place at this time.



ECONOMIC GEOLOGY 

General Statement

The Cuprite Mine area contains numerous small mines and 

prospects of which only one, the Cuprite Mine, has been a producer.

All the workings in the area are now inactive.

Spotty pyrometasomatic mineralization is found throughout the 

area, and is localized along faults and fractures in the marble and 

marble breccia. Chalcopyrite, pyrite, sphalerite, and galena are the 

principal minerals. Chyrsocolla, malachite, and limonite staining is 

common.

The Noscut Fault contains local high grade copper pockets along 

its entire extent, and is the most prominent mineralized zone in the 

area. Schrader (1915) refers to the Noscut Fault as the "Black Horse 

Ledge.” -• .

Three characteristic workings are discussed in this paper. They 

are the Cuprite Mine, the New York Mine, and the Blowout Prospect,

Mining History

No record of production from the Cuprite Mine.area is included 

in the files of the Arizona Bureau of Mines. The information given
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below comes from Schrader (1915).

Mining activity started in the area around 1900 with the discovery 

of the Cuprite Mine by Mr. Louis Ezekiel of Tucson. The mine was 

worked nearly every year until 1915, mostly under lease. Production 

consisted of approximately 2,000 tons of good grade copper ore* which 

was shipped to El Paso and Douglas. Some of the ore was hand sorted 

to give carloads averaging 12% copper. Later dump shipments averaged 

4- 5% copper, and carried in addition, 4 ounces in silver and 55 cents in 

gold per ton.

Mineral Deposits

Cuprite Mine

The Cuprite Mine is located at the east base of Buehman Hill, 

and on the west bank of a wide northeast wash. According to Schrader 

(1915):

It is developed principally on the 60 and 100 foot 
levels and by four shafts, the deepest 120 feet deep, 
drifts and crosscuts aggregating about 200 feet of 
work. The 100 foot level comprises more than 200 
feet of working.

At the present time, water stands at the 60 foot level in the mine.

The mine is located near the contact of the marble-quartzite 

breccia zone with Cretaceous chert. Mineralization is localized along 

two tear faults, one striking N 45 E, and dipping 40 degrees southeast,
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and the other, the Noscut Fault, striking N 35 W and dipping 35 degrees 

southwest at the Cuprite Mine. According the Schrader (1915), the 

largest production came from the northeast tear which Schrader refers 

to as an "east-west ledge." This northeast tear parallels the wash and 

branches into a series of shears which have localized spotty copper 

mineralization in the. marble-quartzite breccia north of the Cuprite 

Mine,

Minerals seen on the Cuprite Mine dump are chiefly pyrite and 

chalcopyrite, with minor amounts of bornite, chalcocite, sphalerite, 

galena, and molybdenite. The host rock is marble, and has been alter

ed by the introduction of silica, and the formation of garnet, epidote, 

tremolite, and wollastonite. Oxidation has produced malachite, tenorite, 

and limonite.

New York Mine

The New York Mine is located on the west slope of Buehman 

Hill in an area of strongly altered marble breccia near the contact of 

the breccia with intrusive diorite and granite.

A strong shear zone striking N 10-25 W,' and dipping 40 degrees 

west has localized copper mineralization along the western slopes of 

Buehman Hill above the New York tunnel, and may be traced along the 

upper northern slopes where it has been bent to a N 50-80 W trend, and 

dips 45-60 degrees north. The shear zone ranges from 30-70 feet in



width, and has been strongly altered to form a very prominent black 

outcrop in the marble breccia. ;

The New York Mine consists of a long adit which was driven into 

the marble breccia on the lower slopes to intersect the hanging wall of 

the shear zone. However, since the dip of this shear is less than the 

dip of the slope, the hanging wall has been eroded from the lower slopes, 

and consequently was not intersected.

Malachite and chrysocolla staining are prominent in the shear 

zone. Primary minerals are pyrite, chalcqpyrite, galena, and sphal

erite. The marble breccia is intensely silicified and silicated and con

tains abundant magnetite, garnet, diop side, wollastonite, idocrase, and 

phlogopite.

Blowout Prospect

The Blowout Prospect is located at the northern edge of the 

area in a low hill of bedded Paleozoic marble.

Workings consist of an 80 foot shaft sunk in an area of strongly 

silicified and silicated marble which contains abundant garnet, epidote, 

and magnetite. The shaft is adjacent to a weakly mineralized N 50 E 

striking fault which dips 30 degrees southeast. At the contact of the 

marble with intrusive granite, a 50 foot shaft and several cuts lie near 

the intersection of a N 45 W and a N 80 W shear zone, both of which 

dip nearly vertically, and are filled with ” sooty" magnetite.
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Mineralization is spotty, and is confined to faults, and fault 

intersections. Chrysocolla and malachite are the most common ore 

minerals, while pyrite and chalcopyrite are present to a lesser degree.

Future Possibilities

Due to the spotty character of the mineralization, it is doubtful 

if any of the deposits could be worked at a profit at the present time.

The marble directly southeast of the Blowout prospect, and 

north of the Cuprite Mine is of sufficient purity as to be suitable for 

quarrying for roofing purposes.
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