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PRELIMINARY REGIONAL MAPPING
IN THE RUBY QUADRANGLE, ARIZONA

ABSTRACT

Reconnaissance mapping in the Ruby Quadrangle, Arizona,
indicates the existence of a complex assemblage of volcanic rocks
and associated sediments, divisible into a younger and older

series. The young series consists of flat-lying tuffs, lavas, and
tuffaceous conglomerates of late Cenozoic (?) age. The extent

and structural pattern of these rocks can largely be determined from
air photo study. The older series consists of (acidic and intermediate)
lavas, tuffs, conglomerates, and associated sediments of Mesozoic (?)
age, locally folded and extensively intruded by a dioritic magma.
Uranium mineralization is thought to be confined to the acidic lava
member of the older series. Further field work will be necessary

to determine the extent and structure of the favorable formations.
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INTRODUCTION

The area investigated includes essentially the Ruby Quadrangle
which is situated in Santa Cruz County immediately west of Nogales,
Arizona, adjacent to the Mexican border, and covers some 150
square miles. The purpose of the investigation was to establish
the broad geologic environment of known uranium prospects in the
area, with the object of eventually being able to draw attention to
the most suitable areas for further prospecting.

Previous geologic investigations within the quadrangle have
been limited to the environs of formerly productive base metal and
precious metal mines.

In the present investigation, regional mapping of the area was
carried out with the aid of air photos, on scale of two inches to one
mile. The photos were first examined stereoscopically, and the re-
sults of this work then checked and extended in the field. The brevity
of the field work, and the rapid method of map compilation, relegates
the map to the reconnaissance class, the limits of accuracy being
deemed compatible with the present purpose of the investigation. The
exposed rock types have been divided into several mappable units.
These units have been given tentative formation names to facilitate
preparation of this report. The investigation is not adequate to es-
tablish formation names for these units, The names of units previously
described have been retained.

GEOLOGY

Stratified Rocks

The exposed formations, comprisingtuffs, breccias, con-
glomerates, and lava flows, indicate an active volcanic history
and can be divided broadly into a younger and older series. The
younger series is made up of predominantly flat-lying lavas and
tuffs, and the extent and outcrop pattern of these beds can be
largely resolved under the stereoscope, The older series cannot
be resolved in this way and have suffered folding and intrusion not
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apparent in the younger beds. Considerable field work will be
necessary to establish the extent and relationships of the older
series rocks, which were only studied briefly in the current investi-
gation.

The younger series considered to be of late Cenozoic age may

be subdivided into two formations, which, in order of increasing age,
have been named the Atascosa formation and the Montana Peak forma-
tion0

The Atascosa formation, so named because of its prominent out-
crops in the Atascosa Range, is the most widespread of the units ex-
posed in the quadrangle and contains the youngest rocks found in the
area.

The upper section of the formation consists of coarse conglomerates
with some thin interbedded basic lavas. The formation becomes in-
creasingly tuffaceous toward the base and contains interbedded acidic
lavas. The tuffaceeous beds are thickest in the vicinity of the Atascosa
Range and thin toward the east and west. The tuffs for the most part
are well-bedded and were probably water-laid. A white tuffaceous
unit, up to 500-feet thick at Atascosa Lookout Station, is a cliff-
former, readily recognized on the photos and in the field, and was
used as a marker horizon. The whole formation is about 800 feet
thick near the Atascosa Lookout Station.

The Atascosa formation rests generally conformably, with local
disconformity, upon the Montana Peak formation, typically developed

at Montana Peak. It consists of rhyolitic lavas, breccias, and tuffs,
characterized by a general red or purple color in the field. At
Montana Peak the formation is about 800 feet thick.

Below the Montana Peak formation along the Ruby Road on the
southwest flank of the Atascosa Range are exposures of gray inter-
mediate (?) lavas and tuffaceous rocks, which are here referred

to as the Ruby Road formation. Time did not permit completing
the necessary field work to resolve the true nature of this forma-
tion (which in places has the appearance of an intrusive rock) and
its relationship to rocks above and below. Similar rock types out-
crop below the Montana Peak formation on the west side of Montana
Peak and north of Ruby. This formation is not differentiated on the
accompanying map.



The older series consists of the Oro Blanco conglomerate,
previously named and considered to be of Mesozoic age(1), and

the Pajarito lavas.

The Oro Blanco conglomerate which is widespread west and

south of Ruby contains large subangular and rounded boulders set in

siliceous matrix. The boulders are predominantly of igneous rocks,
principally extrusive volcanics, with occasional quartzite pebbles.

At depth in the Montana mine at Ruby the conglomerate appears
to rest upon weathered surface of quartz monzonite( 1 ). Locally

the formation contains thin bedded fine-grained clastic and limey

beds. These associated sediments were observed east of the
Montana mine, east of the Annie Laurie mine, and also along the

Ridge Road toward the Mexican border where the conglomerate is

well developed.

The Pajarito lavas consist principally of massive coarse-
grained rhyolite, with abundant pink feldspar phenocrysts, well

developed in the Pajarito Mountains in the southeast section of the

quadrangle. Along the Ridge Road this rhyolite is overlain by the
Oro Blanco conglomerate which here, and elsewhere, contains

rounded boulders of Pajarito type lavas.

Intrusive Rocks

The Ruby "Diorite" intrusive into the Oro Blanco conglomerate

in the vicinity of Ruby was studied and named by early investigators

in the Ruby and Oro Blanco mining districts. The diorite has a fine-

grained greenish-gray groundmass with abundant gray-white feld-

spar phenocrysts. Several different phases of diorite were recog-

nized by previous investigators (i A similar diorite rock is in-

trusive into Oro Blanco conglomerate along the Ridge Road.

The Ruby diorite appears to be intrusive only into the older

series of formations. The lavas (?) of the Ruby Road formation

are very similar in appearance to the Ruby diorite, and may re-

present an extrusive equivalent.

The diorite cannot be distinguished on the air photos from the

rocks of the older formations, and further field work will be

necessary to map the extent of its exposures.
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Structure

The Atascosa formation and underlying Montana Peak formation
are predominantly flat-lying over wide areas. They are folded into
a broad synclinal structure in the western section of the quadrangle,
probably due to differential movement along fault zones bounding
the structure. The axis of the fold strikes northwest-southeast and
plunges gently toward the southeast. The structure dies out toward
the southeast as it approaches a north-south fault zone. In the
vicinity of Atascosa Peak these beds dip flatly to the north and
east, and over the eastern half of the quadrangle dip at low angles
(up to 100) in a general easterly direction.

In contrast to the younger formations discussed above, whose
general outcrop pattern and structure can be readily determined from
examination of the air photos, the structure of the older formations

cannot be unravelled by this technique. In the field the older rocks
were seen to have been affected by folding and intrusion not apparent

in the younger formations and presumably occurring before these

latter were formed. No attempt was made in the present investiga-
tion to map these structures except certain shear zones in the

mineralized areas.

A strong north-west fault zone bounds the north flank of the

Pajarito Mountains along which the formations on the south side

have been relatively upthrvwn The fault appears to die out to the

northwest.

Mineralization

Known mineralization is confined to areas of exposure of the

older series of formations.

Considerable mining activity was formerly carried on in the

Ruby district, which produced appreciable amounts of copper, gold,

and cadmium. The Montana mine produced base metals and silver

from an east-west shear zone in Oro Blanco conglomerate and

Ruby diorite(1 ). Gold was produced from the Dos Amigos group

of workings five miles south of Ruby( 2 ).



The Annie Laurie prospect, some two miles south of Ruby, con-

tains the only known uranium occurrence in the Ruby district.
Mineralization consists of minor amounts of galena, sphalerite,

chalcopyrite, and pitchblende, controlled by minor shear zones.
Cursory examination suggests that the host rock may be a brec-

ciated acidic lava, associated with the Oro Blanco formation.

The northern flank of the Pajaritr Mountains contains several
small mines, the host rock being a porphyritic rhyolite member of

the Pajarito lavas formation. Oxidized minerals of lead, and to
lesser extent zinc and silver, are found along steeply dipping
fractures which generally trend northeast. The White Oak mine

is the only deposit known to contain uranium mineralization in this
area. A few tons of uranium ore were e xl, acted from a northwest

trending shear, at the intersection with the main northeast shear
of the mine. The adjacent mines have been tested for radioactivity,

with negative results. While the shear zones in the individual mines
in this area strike most commonly in a northeasterly direction, the

grouping of the mineral deposits indicates an alignment parallel to

the strong fault zone along the notth flank of the mountains. Move-
ment has taken place along the fault in late Cenozoic time, but it
is possible that it may have influenced localization of mineraliza-
tion at an earlier time.

The Little Doe prospect, six miles west of the northwest corner
of the quadrangle, and the Iris and Natalia claims (Lolita mine), six
miles northeast of the northwest corner of the quadrangle, contain
anomalous radioactivity. Observations made during brief visits to
these properties indicate that the host rocks are acidic lavas which

are considered to be correlatable with the Pajarito lavas.

CONCLUSIONS AND RECOMMENDATIONS

Regional mapping in this area is facilitated by the use of air
photos. The extent and structure of a younger (late Cenozoic)
series of formations can be determined rapidly by stereoscopic

examination of air photos. Attention can thus be rapidly drawn to
areas of the older Mesozoic (?) rocks, and particularly to the
acidic lavas, which appear to be the more favorable for uranium
mineralization. Zones of known mineralization in these areas,
especially in the acidic lavas, could be carefully investigated



on the ground for anomalous radioactivity. The areas of suitable
terrain could be tested by airborne equipment. A detailed study of
the distribution of metals in the mineralized zones (Ruby Area)
might determine whether the uranium is related to a particular metal
assemblage and thus serve as a further guide to new occurrences.
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