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DESCRIPTION OF MAP UNITS

MINE DUMP

ALLUVIUM--Silt, sand, and gravel in stream channels and on adjacent low-lying terraces and overflow
channels

TALUS--Accumulations of small to large angular blocks at the base of cliffs and on steep slopes

DEBRIS FAN DEPOSITS--Small to large blocks and finer interstitial material deposited at the mouths of
canyons in the Vaca Hills

SEDIMENTARY DEPOSITS--Unconsolidated sand and silt deposits in flat-lying areas. Weakly consolidated
gravel and conglomerate deposits near and locally on bedrock

INTRUSIVE LATITE OR QUARTZ LATITE--Dikes and small plugs intruding Tertiary basalt near the Silver Bell
Cemetery and on Malpais Hill. Phenocrysts are 20 percent euhedral, zoned, partly glomerocrystic
plagioclase (Anys-59, 1-3 mm long); 10-15 percent skeletal, magnetite-rimmed and -dusted biotite (1-3 mm
in diameter); and less than 1 percent euhedral magnetite (up to 1 mm in diameter). Groundmass is
white to light pinkish gray, very fine grained, locally trachytic, and contains about 10 percent quartz
and more K-feldspar than plagioclase. Accessory minerals are apatite, sphene, zircon, and pyroxene

UNDI FFERENTIATED VOLCANIC ROCKS

BASALT DIKES--Thin medium-gray to black dikes of locally vesicular olivine basalt; probably feeder dikes
to the basalt flows (unit Tvb)

BASALT FLOWS--Light-gray to black, locally pale-grayish-red, vesicular basalt flows and flow breccias.
K-Ar ages of 19.5:0.8 m.y. (whole rock) and 22.2+0.9 m.y. (plagioclase) were obtained on a sample
collected in the Vaca Hills (east-central part of unsurveyed sec. 23, T. 13 S., R. 6 E., ages by
M. L. Silberman, oral commun., 1975). Phenocrysts (0-30 percent of rock) are 0-15 percent plagioclase
(Ansg-go, <1 to 4 mm long), 0-15 percent, usually 2-5 percent, olivine (as much as 2 mm long, variably
altered to iddingsite), 0-20 percent, usually 2-4 percent, pigeonite or pigeonitic augite (1-4 mm long),
and as much as 5 percent opaque minerals (<1 mm in diameter). Groundmass is aphanitic to very fine
grained and is composed, depending on grain size, of variable amounts of opaque dust, plagioclase
crystallites and skeletal crystals, anhedral pyroxene and olivine, and glass

QUARTZ LATITE OR LATITE FLOWS--Phenocrysts are 20 percent euhedral, partly glomerocrystic plagioclase
(Anys-so, as much as 4 mm long), 4-6 percent twinned euhedral sanidine (as much as 4 mm long), 5 percent
euhedral stubby pigeonite (as much as 1 mm long), 3-5 percent euhedral biotite (up to 2 mm in diameter,
magnetite-clouded rims), and 1-2 percent euhedral magnetite (less than 1 mm in diameter). Groundmass
is aphanitic, light rose gray, and contains at least 10 percent quartz, K-feldspar in excess of oriented
plagioclase, and 5-10 percent opaque dust and pyroxene. Accessory apatite makes up 0.5 percent of the
rock. Unit occurs north of the Silver Bell Mountains

ANDES I TE FLOWS--Small phenocrysts (less than 1 mm diameter, 10-45 percent of rock) of euhedral plagioclase
(0-30 percent, Anyg-4s5); euhedral biotite, pyroxene, and locally hornblende (5-10 percent); and euhedral
and subhedral magnetite (about 5 percent). Groundmass is aphanitic, reddish gray to grayish red, and
is locally devitrified glass dusted with opaque minerals or locally very fine grained trachytic plagioclase
with interstitial pyroxene, magnetite, and glass. As much as one percent accessory apatite is present.
Occurrence of unit restricted to low-lying areas north of the Silver Bell Mountains

ANDES I TE DIKES--Thin, grayish-red to reddish-gray dikes of andesite.

Petrologically similar to and probably
feeder dikes to the andesite flows (unit Tva)

QUARTZ LATITE DIKES--North- and northwest-striking flow-banded dikes in and south of the Silver Bell Mountains.

A K-Ar age of about 25 m.y. on biotite was obtained by Mauger, Damon, and Giletti (1965) from outcrops just
east of the quadrangle. Phenocrysts are 2-20 percent euhedral plagioclase (Anso-38, 1-3 mm long), 3-8
percent euhedral sanidine (up to 5 mm long, sometimes as overgrowths on plagioclase), 1-2 percent euhedral
biotite (1-2 mm in diameter), and 3-8 percent subhedral and aggregate grains of quartz (1-2 mm in diameter) .
Groundmass is light gray to medium lavender gray, aphanitic to very fine grained, and consists of variable
amounts of glass, plagioclase, and K-feldspar. Apatite, zircon, and pyroxene are accessory minerals

OLDER GRAVEL--Gravels older than some or all of the Tertiary volcanic rocks. Size, composition, and degree
of rounding of clasts and composition of matrix vary with locality and type of underlying or nearby older
rocks

UNDIFFERENTIATED GRAVEL--Weakly to well-cemented gravel overlying, interbedded with, and underlying Tertiary
volcanic rocks

INTRUS IVE (?) FLOW-BANDED RHYOLITE OR QUARTZ LATITE--Small plugs intruding(?) the older gravel in the Vaca
Hills. Phenocrysts are 3-15 percent euhedral %- to 2-mm-long plagioclase, 3-20 percent composite quartz
grains (%-1 mm in diameter), 0-5 percent altered biotite, and less than 1 percent magnetite (<1 mm in
diameter). Groundmass is mottled-cream and reddish-pink, flow-banded, aphanitic or devitrified glass

MAFIC DIKES--Northwest-striking gray to brown lamprophyre dikes (alndite or kersantite) intruding the Laramide
plutons in and to the west of the main active mining areas. Composed of 33 percent biotite (1 mm in
diameter), 10 percent altered olivine, 17 percent altered pyroxene, 2 percent magnetite, | percent apatite,
and 37 percent devitrified glass matrix (now clay minerals and chal cedony)

RHYODACITE DIKE--Single dike trending northwest in the southwest corner of secii2ly, T 11l SR .¢ 8 Ee
Phenocrysts are 35 percent euhedral plagioclase (An,o-ys, as much as 3 mm long), 6-8 percent euhedral biotite
(up to 3 mm in diameter), 2-4 percent euhedral pigeonite (up to 2 mm in diameter), and 3 percent magnetite
(<1/3 mm in diameter). Groundmass is gray, very fine grained, and contains approximately 20 percent
plagioclase (laths), approximately 20 percent K-feldspar (interstitial and laths), 10 percent quartz,

5 percent pyroxene, and 2-3 percent opaque minerals. Apatite and zircon are accessory minerals

LARAMIDE INTRUS IVE ROCKS--Granodioritic (rhyodacitic) to quartz monzonitic (quartz latitic) dikes, stocks,
and sills cutting rocks as young as Late Cretaceous and cut by sulfide veinlets. K-Ar ages (Mauger,
Damon, and Giletti, 1965) and fission-track ages (C. W. Naeser, written commun., 1975) do not determine
absolute ages for these intrusive rocks because of thermal events associated with the sulfide mineral-
ization and postmineral Tertiary volcanism. Geologic relations and age data suggest that most of these
rocks are of Late Cretaceous age

QUARTZ MONZONITE PORPHYRY DIKES--Dikes in the Silver Bell and West Silver Bell Mountains. Youngest rocks
crosscut are the granodiorite porphyry (unit TKgdp in secs. 21 and 22, T. 11 S., R. 8 E.) and the
porphyritic granodiorite (unit TKgd in sec. 9, T. 12 S., R. 8 E.). Distinguished from granodiorite
porphyry by presence of orthoclase phenocrysts which vary in abundance and size (as do all other
phenocrysts) from dike to dike and along each dike. Approximate phenocrystic composition is 15-25
percent euhedral, zoned, partly glomerocrystic plagioclase (Anss average, 1-4 mm long); 5-10 percent
euhedral to embayed, partly glomerocrystic quartz (1-4 mm in diameter); up to 5 percent euhedral ortho-
clase (up to 15 nm long, locally rimming plagioclase); 5-10 percent euhedral biotite (1-3 mm in diameter);
and less than | percent euhedral magnetite (<1 mm in diameter). Groundmass (makes up 55-70 percent of
rock) is gray to grayish pink, aphanitic to very fine grained, and contains 15-35 percent plagioclase,
20-30 percent K-feldspar, 10-20 percent quartz, and 0-10 percent mafic minerals. Accessory minerals
are apatite and zircon

GRANODIORITE AND QUARTZ MONZONITE PORPHYRY PLUTONS, SILLS, AND DIKES--Large intrusive body in and north
of the Silver Bell Mountains and sills and northeast- and east-trending dikes throughout quadrangle;
contains no obvious orthoclase phenocrysts. Phenocrystic and groundmass compositions of the dikes
suggest there are at least three petrographically distinguishable types, all or none of which may be
genetic-time equivalents with each other or the large intrusive body. The following description is
composite. The range in phenocrystic composition is: 10-45 percent euhedral, partly glomerocrystic
plagioclase (Ansg-ys, 1-6 mm but usually less -than 4 mm long), 1-12 percent euhedral to mosaic-aggregate
quartz grains, (1-5 mm in diameter), 5-15 percent euhedral biotite and less commonly hornblende, (as
much as '3 ‘mm in diameter), and 1-2 percent euhedral, partly glomerocrystic magnetite (<1 imm in diameter).
Groundmass is most commonly aphanitic, ranges in color from cream through various shades of gray, brown,
or green, and makes up 40-80 percent of the rock. Groundmass generally contains 10-20 percent quartz,
locally as much as 10 percent mafic and opaque minerals, and either plagioclase or K-feldspar as the
dominant feldspar. Accessory minerals are apatite and zircon. Parentheses around symbol denote spotty
outcrops on pediment : ) )

BRECCIA PIPE--Intrusive breccia (E. center sec. 25, T. 11 S., R. 7 E.) with as much as 40 percent Clasts
of Precambrian Oracle Granite and some schist in a matrix similar to the granodiorite porphyry (unit
TKgdp)

DIORITE PORPHYRY DIKES--Several dikes (three mapped) in sec. 2, T. 12 S., R. 8 E.; equivalent to syenodi-
orite of Watson (1964); cut by granodiorite porphyry dikes (unit TKgdp). Phenocrysts are 15 percent
hornblende and pyroxene (1-3 mm in. diameter), 35 percent euhedral partly glomerocrystic plagioclase
(Ans3s-4g, 1-2-mm long), and 1-2 percent euhedral opaque minerals (<1 mm in diameter). Groundmass is
dark greenish gray and consists of feldspar and small amounts of mafic minerals, opaque minerals, and
quartz. Plagioclase is the dominant groundmass feldspar. Accessory minerals are zircon and apatite

PORPHYRITIC GRANODIORITE-QUARTZ MONZONITE (Locally called MONZONITE or QUARTZ MONZONITE ) --Irregular stock
and apophyses in and south of the active mining areas; cuts the quartz latite porphyry (unit TKql).
The modal composition is near or on the granodiorite-quartz monzonite boundary. Phenocrysts (make up
50 percent of rock) are 30-35 percent euhedral, partly glomerocrystic plagioclase (Anzo-3s, 2-4 mm
long), <1-7 percent euhedral orthoclase (as much as 15 mm long), 4-10 percent euhedral to resorbed
quartz (as much as 3 mm in diameter), 5-10 percent biotite, and 1 percent each of hornblende and mag-
netite. Groundmass is-light gray to pale flesh color and aphanitic to fine grained and consists of
12-15 percent plagioclase, 13-18 percent K-feldspar, 12-17 percent quartz, and less than 1 percent
mafic and opaque minerals. Accessory minerals are.apatite, zircon, and sphene, the last visible in

" .hand specimen . A :

QUARTZ LATITE PORPHYRY (Locally ‘called.DACITE or -DACITE PORPHYRY)--Large intrusive body in and north of

active mining areas in the Silver Bell Mountains. Phenocrysts (make up about 50 percent of rock) -are
- 30-35 percent euhedral, partly glomerocrystic plagioclase (Anso-35, %-2 mm long), 1-3 percent sub-

" hedral K-feldspar (1-3 mm.long), 15-20 percent euhedral to resorbed quartz (1-3 mm in diameter), 3-8
percent euhedral biotite (1-2 mm in diameter), and <1 percent euhedral, partly glomerocrystic.mag-
netite (<1 mm in diameter). Groundmass is light- to medium-gray devitrified glass. Xenoliths and’
miarolitic cavities are locally abundant. Apatite and zircon are accessory minerals

LEUCOCRATIC QUARTZ MONZONITE (Locally called ALASKITE)--Large intrusive body in, south, and west of the
active mining areas; intruded by the quartz latite porphyry (unit TKql), porphyritic granodiorite (unit
TKgd) , and younger dikes. Rock has hypidiomorphic-granular to seriate porphyritic texture and is med-
jum to coarse grained. Mineral components are approximately 30 percent euhedral to resorbed oligoclase
with albitized rims (as much as 7 mm long), 40 percent euhedral to anhedral orthoclase and microcline
(as much as 10 mm long), 25 percent anhedral quartz (as much as 6 mm in diameter), 2-3 percent subhedral
to anhedral biotite (as much as 6 mm in diameter), and <1 percent subhedral to anhedral magnetite (as
much as 1 mm in diameter). Accessory minerals are zircon and apatite

QUARTZ MONZONITE OF RED HILLS=-Irregular intrusive body in sec. 28, T. 11 S., R. 7 E. Hypidiomorphic-
granular to seriate porphyritic quartz monzonite with hybrid hornblende gabbro phase adjacent to carbon-
ate rocks. The ‘quartz monzonite is fine grained and is approximately 30-35 percent completely altered,
euhedral to subhedral plagioclase, 30-40 percent interstitial K-feldspar, 4-5 percent altered biotite,
and 30 percent interstitial quartz. Magnetite and apatite are accessory minerals

QUARTZ MONZONITE PORPHYRY DIKES--Several white flow-banded dikes along the east-central edge of the map
in the upper part of House Wash. Phenocrysts (make up 20-25 percent of rock) are about 10 percent
euhedral totally altered plagioclase (1-2 mm long), 8-10 percent euhedral to embayed quartz (as much
as 1 mm in diameter), and 2-4 percent euhedral biotite (as much as 1 mm in diameter). Groundmass is
aphanitic, highly altered, and probably contains much more K-feldspar than plagioclase

BANDED RHYOLITE OR QUARTZ LATITE PLUGS AND DIKES--Several white flow-banded dikes in and near the SW%
sec. 35, T. 11 S., R. 7 E., and two small plugs about 1% km east of the dikes. Both the dikes and plugs
are similar in their flow-banded white aphanitic groundmass and in having plagioclase, quartz, and
biotite phenocrysts (all less than 1 mm in maximum diameter), but they differ in phenocryst abundance.
The dikes are assumed to postdate the quartz diorite as they parallel other dikes that crosscut the quartz
diorite (unit Kdi). The plugs are possibly older than the dikes and the quartz diorite (unit Kdi) for
they are very similar in appearance to some of the clasts in the tuffs of the Mesozoic sediments and
Claflin Ranch Formation. Relations of the plugs with the quartz diorite are not well exposed.
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UNDI FFERENTIATED INTRUS IVE ROCKS

QUARTZ DIORITE AND MAFIC GRANODIORITE DIKES, STOCKS, AND SILLS (Cretaceous)--Several intrusive bodies in secs..
26, 27, 34, 35, and 36, T. 11 S., R. 7 E., and In and west of sec. 6, T."12 S., R. 8 E. Rock has hypidio-
morphic-granular to intersertal texture and is approximately 45-50 percent euhedral to subhedral plagioclase
(Anss-go, 2-5 mm long), 5-8 percent subhedral pyroxene (1-3 mm in diameter), 8-10 percent hornblende
(interstitial and rimming pyroxene, 1-2 mm in maximum dimension), 8-10 percent anhedral biotite, 15 percent
interstitial K-feldspar, 10-12 percent interstitial quartz, and 3-4 percent magnetite. Accessory minerals
are apatite, zircon, and sphene

MOUNT LORD VOLCANICS (Upper Cretaceous)--Originally named Mount Lord Ignimbrite by Watson (1964). Renamed
Mount Lord Volcanics by Dockter (1976). Complex consists of an upper flow unit and a lower unit consisting
of possibly five or more welded ash-flow tuff cooling units with interbedded nonwelded tuffs, water-laid
tuffs, flows, and coarse clastic beds. Interbedded flows and clastic beds of the Mount Lord Volcanics are
very similar to the main rock types of the Silver Bell and Claflin Ranch Formations of Richard and Courtright
(1960), and these formations have welded, nonwelded, and water-laid tuffs identical to those in the Mount
Lord Volcanics, suggesting close time, genetic, and depositional ties between the three units. A K-Ar
age of 59.7 m.y. for an altered K-feldspar (7.4 percent potassium) from one of the welded tuffs in the
Mount Lord Volcanics is considered by Mauger, Damon, and Giletti (1965) to represent a minimum age. Flows
in the upper unit of the Mount Lord Volcanics are similar to flows of the Roskruge Volcanics exposed in
the southern part of the quadrangle, and correlation of the Mount Lord with the Roskruge Volcanics has been
suggested by Hayes (1970). |If substantiated, this correlation and a K-Ar age of 70 m.y. for biotite from
a flow in the Roskruge Volcanics (Cerro Negro Hill, sec. 14, T. 13 S., R. 7 E.) and similar ages (66-74 m.y.)
by Bikerman (1967) in the Roskruge Mountains would indicate a Late Cretaceous age for the Mount Lord Volcanics

and, as indicated above, probably for the Silver Bell and Claflin Ranch Formations. Mount Lord Volcanics
include:

LIGHT-COLORED FLOW-BANDED QUARTZ LATITE AND RHYOLITE FLOWS--Flow-banded white, lavender, and buff flows and
possibly domes. Sparse phenocrysts are 1-10 percent plagioclase (1-2 mm long), 1-8 percent quartz (1-2
mm long), and 1-2 percent biotite (1-2 mm in diameter) in devitrified silicified glass matrix. Interbed-
ded with darker crystal-rich flows of unit Kmd

DARK RHYODACITE AND QUARTZ LATITE FLOWS--Dark-gray to drab-brick-colored flows and sills interbedded with
the lighter colored flow-banded unit Kml. Phenocrysts are 25-35 percent obvious plagioclase (An32-38,
1-2 mm long), 1-5 percent quartz (1 mm in diameter), 5-10 percent biotite and hornblende (as much as
but rarely 2 mm long), and <l percent magnetite (<1 mm in diameter). Groundmass is aphanitic, dark
colored, and consists of plagioclase crystallites and devitrified glass

SEDIMENTARY ROCKS--Buff arkosic sandstone, breccia, and conglomerate overlying and interbedded with the
tuff unit (Kmt) of the Mount Lord Volcanics. Thin occurrences of the sedimentary rocks are not mapped

FISSURE VENT DIKES--Dikes rich in xenoliths cutting the tuff unit of the Mount Lord Volcanics in the
West Silver Bell Mountains. Buff to dark-brown devitrified glass with abundant xenoliths of older
rocks and broken to subhedral phenocrysts of oligoclase, quartz, K-feldspar, biotite, and magnetite.
Accessory minerals are apatite and zircon. Except for strong crystal alinement and the lack of pumice
shards, the rock is identical to welded ash-flow tuff units

RHYODACITE AND QUARTZ LATITE FLOWS--Flows interbedded in tuff beds (unit Kmt). Some thin flows not mapped.
Similar to flows in the Silver Bell Formation (unit Ksb)

TUFF--Five or more welded ash-flow tuff cooling units with columnar jointing, eutaxitic texture,
lithophysae in the densely welded zone, and with basal and overlying nonwelded zones. Unit also includes
water-laid tuff and thin unmapped flows and clastic beds. All beds in unit contaim fragments of older
rocks. Contact with underlying Silver Bell Formation does not appear to represent a large time break;
both formations contain similar flows and ash flows

UPPER PART OF ROSKRUGE VOLCANICS (Upper Cretaceous)--Equivalent to upper part of Heindl's (1965) Roskruge
Rhyolite. Renamed Roskruge Volcanics (Bikerman, 1967). Occurs only in the south half of the quadrangle.
Flows, tuffs, and welded ash-flow tuffs that overlie other welded ash-flow tuffs south of the map area
(Heindl, 1965). As noted above, K-Ar ages indicate a Late Cretaceous age. Roskruge Volcanics include:

TUFF--Cream to pink, bedded (0.3-15 m thick beds), dense rhyolite or quartz latite tuff, possibly
partially welded. Rock is <15 percent phenocrysts of plagioclase, quartz, biotite, and magnetite,
25-40 percent rock fragments and pumice shards as much as several centimeters in diameter, and 35-60
percent cryptocrystalline groundmass

ASH-FLOW TUFF--Brick-red welded ash-flow tuff in sec. 36, T. 13 S., R. 7 E. Displays vague eutaxitic
texture. Phenocrysts are 15-20 percent euhedral and broken oligoclase-andesine (1-2 mm long)
less than 5 percent biotite, magnetite, and K-feldspar. Rest of rock is as much as 10 percent rock
fragments, 20 percent pumice shards, and about 50 percent cryptocrystalline hematite-dusted groundmass

RHYODACITE AND QUARTZ LATITE FLOWS--Light-gray to light=brown flows. Phenocrysts are 10-25 percent
euhedral plagioclase (Ansg-uo, %-2 mm long), partly glomerocrystic, <1 percent each resorbed quartz
and K-feldspar (<1 mm in diameter), 1-10 percent hornblende and biotite (<1 mm long), and <1 percent
magnetite (<0.5 mm in diameter). Groundmass (70-90 percent of rock) is very fine grained and contains

- 35-45 percent plagioclase, 25-30 percent K-feldspar, 10-15 percent quartz, 1-15 percent mafic minerals,
1-4 percent magnetite, and 1-2 percent apatite. V A RO S -

RHYOLITE AND QUARTZ LATITE FLOWS--Light-gray to pinkish-medium-gray flows. Phenocrysts are 2-7 percent
euhedral, partly glomerocrystic plagioclase (Anjg, %-2 mm long), 2-5 percent euhedral to subhedral
quartz (1-2 mm in diameter), <1-5 percent subhedral to euhedral biotite (as much as 3 mm in diameter),
<1-2 percent euhedral magnetite (% mm in diameter). Groundmass (80-90 percent of rock) is aphanitic
with variable texture (bostonitic to vaguely spherulitic) and contains 20-25 percent plagioclase,
30-40 percent K-feldspar, 20-30 percent quartz, and 5-6 percent mafic and opaque minerals. Accessory
minerals are apatite and zircon

BANDED RHYOLITE FLOWS--White to light-gray or pinkish-light-gray convoluted flow-banded rhyolite; bands
are 1-10 mm thick. Phenocrysts are small (0.1-0.4 mm in maximum dimension) and are 20-25 percent
euhedral to anhedral quartz, 3 to 10 percent euhedral to subhedral plagioclase (Anjg-15?), and <3

percent biotite. Groundmass is devitrified glass and poorly developed crystallites, locally with
abundant hematite dust

RHYODACITE OR QUARTZ LATITE FLOWS--Platy-weathering brown to grayish- or yellowish-light-brown flows in
sec. 14, T. 13 S., R. 7 E. Phenocrysts (<20 percent of rock) are 8-12 percent euhedral to subhedral
plagioclase (Anys-20, <12 mm long), 2-5 percent subhedral to embayed quartz (<l mm in diameter), 1-4
percent euhedral biotite (1-2 mm, rarely 4 mm in diameter), and <1 percent euhedral magnetite (<1 mm
in diameter). Groundmass is 30-45 percent partly devitrified glass, 20-35 percent plagioclase crystal-
lites, and about 5 percent each of K-feldspar, quartz, and magnetite microphenocrysts. Accessory
minerals are zircon and apatite

SILVER BELL FORMATION OF RICHARD AND COURTRIGHT (1960)--Dark-gray to purple andesite, dacite, and rhyodacite
flows and breccias, minor air-fall tuff, nonwelded and welded ash-flow tuffs, and conglomerate. Contains
several unmapped glide blocks of Paleozoic limestone and several unmapped diorite sills in the West Silver
Bell Mountains. Grades vertically and laterally into the Claflin Ranch Formation of Richard and Courtright
(1960) and is probably closely related in time to the Mount Lord Volcanics. Parentheses around symbol
denote spotty outcrops on pediment

CLAFLIN RANCH FORMATION OF RICHARD AND COURTRIGHT (1960)--Brown, tan, cream, and locally purple tuff, arkosic
sandstone, and conglomerate; minor andesite and rhyodacite flows. Variable thickness. Contains mapped and
unmapped glide blocks of Paleozoic limestone and Oracle Granite. Outcrops designated with a query
southwest of the active mining areas are lithologically similar to outcrops to northeast and northwest but
might be part of older Mesozoic section

UNDI FFERENTIATED IGNEOUS ROCK IN THE CLAFLIN RANCH FORMATION OF RICHARD AND COURTRIGHT (1960)
RHYOLITE DIKE--Flow-banded dusky-1ight-pink dike with sparse phenocrysts (<l mm in diameter) of plagioclase

and quartz. Groundmass is devitrified glass and plagioclase crystallites with hematite dust. Cuts
undi fferentiated Mesozoic unit (Mzsu) on Twin Peaks

UNDI FFERENTIATED CRETACEOUS SEDIMENTARY AND VOLCANICLASTIC ROCKS

MESOZOIC SEDIMENTARY ROCKS--Conglomerate, arkose, sandstone, quartzite, red beds, thin nodular fetid limestone,
tuff, thin andesite, dacite, and rhyodacite flows. Basal conglomerate and breccia beds contain boulder-
sized clasts, other conglomerates contain pebble- to cobble-sized clasts. Arkose, sandstone, and quartzite
are fine to coarse grained, well bedded, -and locally crossbedded and graded. Conglomerate, arkose, sand-
stone, and quartzite range in color from buff to drab olive, purple, gray, and reddish brown. Red beds
are brick red to maroon and are generally fissile. Limestone is dark gray to black, and tuff is white,
buff, and light gray. Unit contains mapped and unmapped glide blocks of Paleozoic limestone and grades
laterally and vertically into the flow breccia unit (Mza). Tentatively correlated with the Cocoraque
Formation of the Roskruge Mountains by Hayes (1970), which was noted by Heindl (1965) to be lithologically
similar to the Amole Arkose of Brown (1939) of the Tucson Mountains. Overlain unconformably by the Claflin
Ranch Formation of Richard and Courtright (1960). Outcrops south of active mining areas have been faulted
and folded more complexly than is indicated by the few attitude symbols plotted

RHYODACITE OR ANDESITE FLOWS IN MES0ZOIC SEDIMENTARY ROCKS--Dark-reddish-brown to greenish-purple sparsely
vesicular flows. Phenocrysts of 25-35 percent plagioclase laths (-4 mm long), 20-30 percent mafic
minerals (hornblende and probably pyroxene), and 1-2 percent opaque minerals. Groundmass is aphanitic

TUFF IN MESOZOIC SEDIMENTARY ROCKS--Light-gray tuff, probably a welded ash-flow tuff. Phenocrysts (<20-30
percent of rock) are quartz, sanidine, plagioclase (Ango_azhand totally altered mafic minerals (biotite
and perhaps hornblende). Groundmass is aphanitic and shows vague eutaxitic texture. Crystals are alined,
pumice and rock fragments are locally abundant, and lithophysaelike cavities are present

MESOZOIC FLOW BRECCIAS AND FLOWS--Andesite, dacite, and rhyodacite flow.breccias and flows. Dominantly
purplish and greenish hues, commonly weathers to knobby boulders

UNDIFFERENTIATED MESOZOIC SEDIMENTARY AND VOLCANIC ROCKS
NACO GROUP (Permian and Pennsylvan?an)--Exposed formations include:
RAINVALLEY FORMATION (Permian)
CONCHA LIMESTONE (Permian)
SCHERRER FORMATION (Permian)
HORQUILLA LIMESTONE (Pennsylvanian)

ESCABROSA LIMESTONE (Mississippian)

MARTIN LIMESTONE (Devonian)

BOLSA QUARTZITE (Cambrian)

UNDI FFERENTIATED PALEOZOIC SEDIMENTARY ROCKS
UNDIFFERENTIATED PALEOZOIC QUARTZITE AND SANDSTONE
UNDI FFERENTIATED PALEOZOIC LIMESTONE AND DOLOMITE

GLIDE BLOCKS OF UNDIFFERENTIATED PALEOZOIC LIMESTONE AND DOLOMITE--Gliding occurred during deposition of
Cretaceous and older Mesozoic rocks

DIABASE DIKES

ORACLE GRANITE OF PETERSON (1938)--Porphyritic quartz monzonite and crosscutting fine- to medium-grained
quartz monzonite. Parentheses around symbols denote spotty outcrops on pediment

For sale by U.S. Geological Survey
Y¢ Interior—Geological Survey, Menlo Park, California—1976
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Location:

 Area north of
MNOTE FIYLE-ON**PORPHYRY COPPERY P;‘Operty:AsARco claims
; i B e g et B District:Silver Bell
ections s Py ) > > > ’ ;] > Mt. Ran eE'fl k £ S:5
S 18, 19y 20, %21, 27, 28, 29} - County:Pgima T
30, .33, 34 ' State: Arizona

Source of information
[Xl Field Observations
[:] Publications
] Company Files
[] Other

Explantion: On the basis of a color anomaly discovered by aerial recon-
naissance, a mapping project was undertaken to determine the nature and
extent of the anomalous color zone. This was deemed necessary in light
of ASARCO's drilling program several miles to the south.

Reviewed by:,  Melville, See..........Date. B8RE0ary o, s

Recommended Company
Intercst Classification:
[:J /A'LC{ti\/'C
] Possible
[ ] None
17] Scientific

Qualifying Remarks: The anomalous color is not attributed to porphyry copper
mineralization, but rather seems derived from local hematite veins in the
pre-€ granite. Oxidation of these veins has spread Fe staining outward
into the granite along west-striking fracture zones.

MINERALIZATION

Alteration and Metallization:
attributable to hydrothermal activity.

The color anomalous area does not evidence any rock alteration
A small hill of pre% granite (Red hill)

to the southeast of the anomalous zone does evidence weak kaolinization of the

feldspars and shows mildly anomalous copper values.
weakly pyritized.
weakly anomalous Cu and Mo values.

Color suggests it was
Closeby, granite cropping out through the volcanics has
Defining the limits of this mild geochemical

anomaly is hindered by post-mineral volcanic cover and by the land status (claims

were
Leached Outcrops:

Enrichmeai:

Associated Metal Deposits:

STRUCTURE

Fissures:

Intrusives:

Brecein Pipes:

Cover Rocks:

DEVELOPMENT, PRODUCTION, FACILITIES, ECONOMIC POSITION, ETC.:

Attachment:

staked by AMAX in July 1970).
Red Hill--pyritic, with no "live limonite"

None

None

WNW fractures and jointing in pre-E granite

Volcanics and alluvium

No development

Geochemistry and geology maps.
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HAWLEY & HAWLEY

ASSAYERS AND CHEMISTS, INC.

1700 WEST GRANT ROAD - TELEPHONE 622-4836 - POST ﬁm?
Registered Assayers D L’Wﬁl 2 4y
TUCSO ﬁﬁ'ité %E:&u ‘
) . pe
R ST
THE SOUTHWEST'S LEADING ASSAYERS AND REPRESENTATIVES [iaesn)

Branch Representatives at Buyer’s Plants: N A Tt an |
Phelps Dodge Corp., Douglas, Arizona; ASARCO, El Paso, Amarillo, Texas and Hayden, Arizona KA]SER LX: Lj{ ';J 4 & INID"G CO

IDENTIFICATION

Gold

0Zs.

Silver
0zs.

Lead
%

Copper
%

Zinc
%

Mo.

%

{ Analysis Cert. By
cc. REMARKS:
ADD:
CITY:
ADD: Preparation $§
LCITY: Analysis §
[! ACC: Date Spl. Date $
li Received Compl.
HH3 |




UNITED STATES UNITED STATES
DEPARTMENT OF THE INTERIOR : MENT OF THE ARM
GEOLOGICAL SURVEY ENGINEERS

ABT000m. |

225!
%
/’ L}

< Auxiliary Airfield
% Noi 5

% |
\/
T S

!
;
S 1
/ " h
Silver Eefl. " _
.~ Pea &

i
i

.;l Sewage
Drspesal




(Fey Vowoeyen oat woyy
SWOVD 83y OIBNSY
- SeeRg

N ]

L, AN X2 <r

ittt ey ... KRN,
_ o™ {th 5546 / bt o)

B

__ | ” | i i i

eI iy et S CCTME SN RS SR © SEN | R S (T LSO SR s Y N R J SO T
| | w R 1hh 0w T W ok o
, : | M .
i H i !
{ -\

7E o B VR R T R L ate ‘ol e

!
1 m :
i ! { |
| | ! |
| {
e L 7 A AN {
; ARENCE, [Eha i =
{ {
{ i i
§ { H
! i i
! ! { i
! | |







