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. COPPER DEPOSITS OF PART OF HELVETIA MINING

_DISTRICT, PIMA COUNTY, ARIZONA

By S.:_C. Creasty and Georce L. Quick :

i

ABSTRACT'

. This report presents the economic geology of four mines and the contiguous
area in the Helvetia mining district in the Santa Rita Mountains in south-
central Arizona. The four mines (Rosemont lease, Ieader, Copper World,
and Narragansett) were selected for detailed study becaus: they were considered
to be representative of the district. Production from the Helvetia district has
not been large.

The sedimentary rocks in -the Helvetia district range from Cambrian to
Cretaceous. The Paleozoic rocks are chiefly limestone, doloi:itie limestone, and
quartzite; the Mesozoic rocks (Cretaceous) comprise shale, sandstone, and im-
pure limestone. Although the structure largely controlled the mineralization,
most of the ore is found in Pennsylvanian and Permian limestones.

The igneous rocks consist of coarse-grained granitic rock ranging in compo-
sition from granite to quartz monzonite and monzonite, and & 10 :tE monzenite
porphyry. The granitic rock is believed to be post-Paleozoic ol pre-Comnanche
in age, whereas the prophyry clearly intrudes the Cretaceous rocks.

The Helvetia district has been intensely deformed, and complex structures
resulted from high-angle normal faults, folds, and thrusts. Apparently thrust
faults were active over a considerable period, for the quartz monzonite porphyry
is both older and younger than thrust faulting. The ore deposits in the four
mines appeared to be adjacent to or near both normal and thrust faults.

. The ore deposits are chiefly of the pyrometasomatic or contact metamorphic
type, although some of them are not at the contact of intrusive rocks. In the
Copper World, Narragansett, and Leader mines, the mineralized zones in part
are in lime-silicate rocks developed in limestone along fault zones by silicating
solutions. The ore minerals are younger than the lime-silicate minerals, and the
ore is in shoots largely within the silicated zones but not strictly coextensive
with them. In addition to the contact metamorphic deposits, there is a
brecciated area in the porphyry sporadically stained with copper oxide minerals.

INTRODUCTION
LOCATION

" The Helvetia mining district is in the northern Santa Rita Moun-
tains, Pima County, 28 miles southeast of Tucson, Ariz. (See fig. 48.)
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Index map showing location of the Helvetia mining district, Pima County, Arlz.

It is accessible from Tucson by way of Sahuarita on 18 miles of paved
road and 14 miles of unimproved dirt road. The area studied is in |
secs. 23 and 24, T. 18 S, R. 15 E., Gila and Salt River meridian, in
the north-central part of the Patagonia quadrangle. The district is
bounded on the north and west by the foothills of the Santa Rita
Mountains and on the east and south by the Empire Mountains and
the upper reaches of the Santa Rita Mountains.

The small area covered in this report lies near the center of the
district. The altitude ranges from about 4,600 feet to 6,000 feet; some
of the peaks in the Helvetia district are a few hundred feet higher.

The topography is generally rough, the vegetation sparse, and the
rock exposures good.
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The upper Manzano equivalent crops out in a north-trending band,
over 3,500 feet long and ranging from 500 to 1,400 fect in width. On
the west, it is in fault contact with the Bolsa quartzite, Naco limestone
(restricted), lower Manzano equivalent, and Stoyanow’s Snyder Hill
formation; on the southwest, it was intruded by the quartz monzonite
porphyry plug; on the east, it is in fault (thrust) contact with Stoy-
anow’s Snyder Hill formation; but on the southeast, it is in deposi-
tional contact for a short distance with the overlying Snyder Il
formation of Stoyanow.

The Snyder Hill formation of Stoyanow is the youngest formation
of Paleozoic age in the Helvetia district and in the Paleozoic section of
southeastern Arizona. In the Helvetia district, it is composed of an
evenly bedded pure limestone, dark blue where unaltered and light gray
to white where recrystallized.

The Snyder Hill of Stoyanow crops out only in the eastern half of
the mapped area. Here it is exposed in a discontinuous north-trend-
ing band, broken by the quartz monzonite porphyry plug, and in small
exposures west of the upper Manzano equivalent because of faulting.
Three small patches in fault contact with the lower Manzano equiva-
lent are exposed in the window in the Cretaceous sedimentary rocks
east of the Narragansett mine. Except for the quartz monzonite
porphyry, the Snyder Hill of Stoyanow is in fault contact with all
adjacent formations.

CRETACEOUS ROCKS

The Cretaceous rocks exposed in the mapped area belong to the
Comanche series. They cover a large area in the northeastern part
of the Helvetia district and much of the Empire Mountains lying to the
east. They are exposed in the southeastern part of the mapped area
and consist of interbedded shale, arkosic sandstone, and impure lime-
stone. No attempt was made to subdivide the Cretaceous sedimentary
rocks, although by careful mapping several members might be
distinguished.

The Comanche strata have been thrust over the Paleozoic strata
southeast of Sycamore Ridge and are in fault contact with the Paleo-
zoic formations in the vicinity of the Narragansett mine. However,
the contact with the quartz monzonite porphyry is chiefly intrusive,
although along the south side of the plug the contact is locally brec-
ciated indicating some movenient, probably a minor amount. The
sedimentary rocks next to the porphyry have been dragged up and
locally metamorphosed in varying degrees, the arenaceous and argil-
laceous beds are slightly baked and indurated, and the impure lime-
stone beds are partly or completely altered to lime-silicate minerals.
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INTRUSIVE ROCKS

The two kinds of igneous rocks occurring in the Helvetia district are
representative of only part of the intrusive history of the Santa Rita
and Patagonia Mountains. Schrader (1915, p. 57-70) recognized five
intrusive rocks of Mesozoic age; listed in chronological order they are
granite, quartz monzonite, quartz diorite, quartz monzonite, and gran-
ite porphyry. Schrader thought that part of the granite was pre-
Cambrian in age, although positive proof was lacking and he made no
distinction in mapping. ’

The igneous rocks in the mapped area consist of a coarse-grained
granitic rock, ranging in composition from granite to quartz mon-
zonite and monzonite, and a quartz monzonite porphyry. These two
rock types correspond to Schrader’s granite and granite porphyry.

The granitic rock occurs in the western half of the avea; west of the
Narragansett mine it intrudes the Bolsa quartzite, but elsewhere it has
fault contacts with all other adjacent formations. At no place did
Schrader (1915, p. 57) find the granitic rock cutting the Cretaceous
sedimentary formations, but in several districts he found it intruding

“Paleozoic limestones, hence it is believed to be post-Paleozoic and pre-

Comanche in age.

The quartz monzonite porphyry occurs as an irregular stock or plug
in the central part of the mapped area. The rock is porphyritic. con-
taining phenocrysts of orthoclase, plagioclase, and quartz in a light-
colored aphanitic groundmass. It clearly intrudes the Cretaceous sed-
imentary rocks and has both intrusive and fault contacts with the
Paleozoic limestones. The limestones around the margins of the
porphyry have been locally contact metamorphosed to lime-silicate
hornfels, principally tactite.

Two elongate masses of siliceous granular rock occur in the granite
south of the Leader mine and west of the mineral monument. By
hand-lens examination it is impossible to determine whether these
bodies are aplite dikes or recrystallized pendants of Bolsa quartzite.
Schrader (1915, pl. 1) mapped them as alaskite aplite.

STRUCTURE

" The structural history of the Helvetia district includes folding,
faulting, and intrusion; but faulting—thrust faulting in particular—
;s the dominant structural feature. The structure is complex, pos-
sibly more complex here than in any other area of comparable size in

- the Santa Rita and Patagonia Mountains. Undoubtedly the struc-

tural picture is not complete as only a small part of the district was
mapped ; nevertheless, some general conclusions can be made.

In spite of structural complexities due to imbricate thrust faulting,
the regional structure is roughly homoclinal with the older formations
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;arragansett mine, and the Cretaceous sedimentary rocks are exposed
ontinuously between the two points. It seems almost certain that
ontinuity of the formations existed prior to the intrusion of the
)lug. The most logical explanation that can be advanced for the
eversal of dip of the faults is folding, very possibly contemporaneous
vith the intrusion of the quartz monzonite porphyry plug.
' Thrust faulting may have been rather active over a considerable
ength of time, and, in a general way, can be divided into two periods
eparated by the intrusion and solidification of the quartz monzonite
Sporphyry plug. In the area of the Rosemont lease, the quartz mon-
ionite porphyry locally intrudes the Paleozoic limestone formations;
he thrust fault, which farther north separates the upper Manzano
taquivalent and the Snyder Hill formation of Stoyanow, appears to
ave been intruded by the porphyry. The ore bodies of the Rosemont
lease are located along the fault in a zone of lime silicates. In contrast,
however, the high-angle westernmost fault, which is a thrust fault, at
Jeast in part, appears to cut the plug; if this is true, the plug is an
allochthonous mass terminating at depth against a thrust fault.
" Wherever detailed maps were made, small high-angle faults were
found to offset both the thrust faults and the igneous contacts.
Folding in the limestone is widespread throughout the mapped area,
but is not evenly distributed. The limestone in some of the thrust
plates is contorted into tight, nearly isoclinal folds, whereas in other
plates the folds are open or the beds overturned. In contrast, the beds
of the more competent upper Manzano equivalent appear to be

I

largely homoclinal.

ORE DEPOSITS

The ore deposits are of the pyrometasomatic or contact-metamorphic
type, although some of them are not at the contact of instrusive rocks.
In the Copper World, Narragansett, and Leader mines the mineralized
zones, in part, are in lime-silicate rocks developed in limestone along
fault zones by silicating solutions. The ore minerals were formed
later than the lime-silicate minerals, and the ore is in shoots largely
within the silicated zones but not strictly coextensive with them.

The age of the ore minerals is not precisely known. The close asso-
ciation of the lime-silicate zones and mineralized zones lying within
them with faults in the Copper World, Leader, and Narragansett
mines strongly suggests some control by the faults. Inall three mines,
however, there has been movement on the faults after the formation
of the ore, but movement may have been small. The quartz monzonite
porphyry plug is mineralized locally, as is the lime-silicate zone in the
Rosemont lease, which is attributed to contact-metamorphic action of
the quartz monzonite porphyry. The plug intrudes the Cretaceous

,
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Comanche series, making the ore in the Rosemont lease post-Comancl;e
or possibly post-Cretaceous in age. No evidence of more than oye
general period of mineralization was observed. Because of the simi.
larity between the ores of the Rosemont lease and those of the Copper
World, Leader and Narragansett mines, the mineralized zones in )]
four mines are thought to be genetically related and to be of the same
general age, Late Cretaceous or post-Cretaceous.

The ore bodies are irregular lenticular zones lying largely within
and generally parallel to the lime-silicate zones. The contact between |
ore and lime-silicate gangue is sharp in places and gradational in
places. The general attitude and shape of the ore bodies appears to

~ be controlled by the configuration and attitude of the silicate zones '3

in which they are localized. Fracture zones, cross fractures, changes
in attitude of fracture zones, and possibly folding are thought to |
have influenced the location of ore minerals in the silicated zone. i

The depth of oxidation in the district is highly varied. In the |
Copper World, Leader, and Narragansett mines, oxidation extends |
below the lowest accessible level, which is about 200 feet below the |
surface in the Copper World mine. In the Rosemont lease the sulfide !
minerals are partly oxidized on the haulage level, but in the lowest
underhand stope, which is about 60 feet lower, the sulfide minerals are |
unoxidized. Writing of the entire Helvetia district, Schrader (1915,
p- 98) says, ' _
The lower limit of the oxidation zone is irregular and ranges from 100 to 300 feet |
below the surface . . . what is regarded as ground-water level was struck a |
little below the 300-foot level in the Isle Royal mine. ‘
The Isle Royal mine is within 1,000 feet of the Copper World and |
Leader mines (pl. 30). ‘ *

The ore minerals, identified megascopically, are predominantly
chalcopyrite and oxidized copper minerals including azurite, mala- |
chite, cuprite, and chalcanthite. Minor amounts of scheelite, sphaler- |
ite, and molybdenite are also present, and a little chalcocite occurs in |
the Narragansett and Copper World mines. The gangue materials |
are mostly silicated limestone, limestone, limonite, and pyrite. Li-|
monitic and pyritic gangue is especially abundant in the Leader and
Copper World mines. The constituents of the silicated limestone are
largely garnet, quartz, diopside(?), tremolite, actinolite, and wollas-
tonite, as well as other undetermined minerals of contact-metamorphic
origin. - -0 ' : .

: MINES

"ROSEMONT LEASE

“ The Rosemont lease consists of six patented claims, the King, Exile,
Amole, Bonnie Blue, Malachite, and Cuprite, which in 1943 were held































ANAMAX MINING COVIPANY
P.0. BOX I27, BAHUARITA, ARIZONA 85629
602-791-2810

October 5, 1983

Mr. Henry T. Eyrich

Vice President

Continental Materials Corp.
Suite 101, 2002 N. Forbes Blvd.
Tucson, AZ 85745

Dear Hank,

In response to our conversation last Friday, I have
enclosed a copy of an article that appeared a few months
ago in the Star. With the exception of the headline, the
information therein is generally factual. The map that
accompanied this article should clarify the location of the
land that Anamax wishes to acquire. Anamax's acquisition
in the proposed land exchange would be at least 2 miles
north of the northernmost boundary of the Mt. Wrightson
(3-113) Wilderness proposal.

Thank you for your concern and call. Should additional
information or direct input by Anamax be needed or desirable,
please contact me.

Sincerely,

Clranlon 7 Badec

" Charles F. Barter

CFB:vm
Enc.

pc: G. R. Wyman
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Figure 2 — Diagrammatic structure sections in area shown on figure 1. A-A’ and B-B' along Box Canyon, C-C' and D-D’ at

Helvetia show approximate endpoints of sections (fig. 1)
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