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FOREWARD

The text of this report was presented orally at the October 1978, Annual
Meeting of the Geological Society of America in Toronto, Canada. It is being
released, with minor changes, in this informal manner to make some of the data
from our studies in the Mineral Mountain and Teapot Mountain quadrangles

available to those interested in Arizona geology, and not able to attend the
meetings.
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TERTTARY VOLCANIC ROCKS OF THE MINERAL MOUNTAIN AND TEAPOT MOUNTAIN
QUADRANGLES, PINAL COUNTY, ARIZONA

by
William J. Keith and Ted G. Theodore
U.S. Geological Survey, Menlo Park, Calif. 94025

ABSTRACT

The widespread distribution of Tertiary volcanic rocks in south-central
Arizona is controlled in part by prevolcanic structures along which volcanic
vents were localized. Volcanic rocks in the Mineral Mountain and Teapot
Mountain quadrangles mark the site of a major northwest-trending structural
hingeline. This hingeline divides an older Precambrian X terrane on the west
from intensely deformed sequences of rock as young as Pennsylvanian on the
east, suggesting increased westerly uplift. The volcanic rocks consist of a
pile of complexly interlayered rhyolite, andesite, dacite, flows and intrusive
rocks, water-laid tuffs, and very minor olivine basalt. Although the rocks
erupted from several different vents, time relations, space relations, and
chemistry each give strong evidence of a single source for all the rocks.
Available data (by the K-Ar dating method) on hornblende and biotite separates
from the volcanic rocks range from 14 to 19 m.y. and establish the pre-middle
Miocene age of major dislocations along the structural hingeline. Most of the
volcanic rocks contain glass, either at the base of the flows or as an
envelope around the intrusive phases. One of the intrusive rhyolites,
however, seems to represent one of the final eruptions. Intense vesiculation
of the intrusive rhyolite suggests a large content of volatiles at the time of
its eruption. Mineralization is associated with the more silicic of these
middle Miocene volcanic rocks; specifically, extensive fissure quartz veins
contain locally significant amounts of silver, lead, and zinc and minor
amounts of gold. Many of the most productive deposits are hosted by the
volcanic rocks, although others occur in the Precambrian rocks. Magnetic data
correspond roughly to the geology in outlining the overall extent of the
volcanic rocks as a magnetic low.

INTRODUCTION

The Mineral Mountain and Teapot Mountain 7 1/2 ‘ quadrangles are located
in south central Arizona between Phoenix and Tucson (fig. 1), south of the
Superior volcanic field of Royse, Sheridan, and Peirce (1971). The
quadrangles are about 3 km south of the town of Superior, which is also the
location of the Magma copper deposit, and are about 1 km west of the Ray
porphyry copper deposit.

GENERAL GEOLOGY

Figure 2 shows the general geology of this region. There is a
Precambrian metamorphic terrain cropping out extensively on the west, Tertiary
volcanic rocks in the center along the boundary between the Mineral Mountain
and Teapot Moutain quadrangles, and intensely deformed Paleozoic rocks in the
east. These volcanic rocks lie along a north-northwest-trending zone which
previously has been referred to by Hammer and Peterson (1968) as a major
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structural hingeline. Along this hingeline the Tertiary magmatism, including
both volcanic and dintrusive rocks, appear to be at least partially
structurally controlled. The Precambrian Pinal schist consists of two
distinctly different terrains: a brown low-grade schist and an apparently
tectonically juxtaposed higher metamorphic grade, white to gray schist which
is internally intensely deformed. ©Precambrian YX Madera diorite crops out
near the northern boundary of the Mineral Mountain quadrangle west of the
Precambrian Y Apache Group and Troy Quartzite (fig. 2). The Madera here has
been dated at 1588+8 m.y. (E. H. McKee, 1978, written commun.) by using the
K-Ar method on a hornblende. In addition, several mineral separates from the
quartz monzonite of Mineral Mountain, which crops out near the southwest
corner of the Mineral Mountain quadrangle, yielded 65-66 m.y. ages from
unpublished data S. C. Creasey and E. H. McKee (1978). On the west, the
Precambrian basement is cut off by a major and apparently deep seated range
front fault that places unconsolidated Quaternary sediments against the Pinal
Schist, quartz monzonite of Mineral Mountain, and Precambrian Ruin Granite.
Near the northeast corner of the Mineral Mountain quadrangle (fig. 2) there is
a north-trending mass of Precambrian Y sedimentary rocks of the Apache Group
and Troy Quartzite.

Figure 3 is a view toward the northeast of the Apache Group, Pinal
Schist, and the generally flat 1lying Tertiary volcanic rocks that rest
unconformably on the Precambrian. The Tertiary rocks are in depositional
contact with the underlying Pinal Schist which is, in turn, here thrust over
the Apache Group rocks at the bottom of figure 3. The absence locally of
Paleozoic rock to the west of the hingeline, together with the generally east
to west decreasing age in the Tertiary sequences (which will be described
fully below), seem to indicate that there was pre-Tertiary uplift to the west.

The Tertiary rocks in the Mineral Mountain and Teapot Mountain
quadrangles include significant exposures of volcanic rocks (fig. 4), all
roughly equivalent in age. The Oligocene Whitetail Conglomerate, which has
been dated at 33 m.y. (Krieger, 1978, unpub. data) crops out widely in the
south central and eastern parts of the Teapot Mountain quadrangle. The
Miocene Apache Leap Tuff, dated at 20.8 m.y. (recalculated from Creasey and
Kistler, 1962, using new decay constants and isotopic abundances recommended
in 1976 by the International Commission on Stratigraphy, Subcommission on
Geochronology (Steiger and Jager, 1977)) crops out only in the Teapot Mountain
quadrangle and has not been recognized farther to the west than a few isolated
patches almost at the boundary between the two quadrangles. The volcanic
rocks consist of four major groups: tuff, which is almost entirely water
laid, dacite, rhyolite, and thin basalt flows. The tuff is roughly dacitic in
composition and is generally lithic rich, although, small amounts of crystal
tuff occur. The tuff has been faulted as have all of the other rocks in the
Tertiary section, and although tuff high in the sequence is generally flat
lying (fig. 3), there are fault-bounded tilted blocks elsewhere lower in the
Tertiary sequence. The water-laid tuff unit hosts small amounts of all of the
other types of Tertiary volcanic rock. Dacite occurs both as flows and as
dikes. The proportion of hornblende and quartz phenocrysts in this unit
varies significantly. Both flows and dikes of dacite vary modally from O0- to
38-volume-percent quartz and O- to 23-volume-percent hornblende. In addition,
plagioclase (An40_50) and biotite phenocrysts are ubiquitous in the unit. In
general the dacite 1is quite glassy. Locally, the groundmass is almost







































