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Introduction

This geologic map is one of a series of four 7 %2’ quadrangle maps (AZGS DGM-131 through 134; Wickenburg, Sam
Powell Peak, Flores, and Vulture Peak) in the Wickenburg area. New surficial mapping was conducted throughout the 4-
guadrangle mapping area and bedrock mapping was compiled from existing geologic maps. Together, these maps
include detailed surficial mapping of alluvium from the Date Creek, Weaver, Wickenburg, and Vulture Mountains as well
as ancestral deposits of the Hassayampa River. The relationships between relict and modern alluvial fan and
Hassayampa River deposits and their positions relative to pre-existing bedrock topography presents a glimpse into the
arrival and development of the modern Hassayampa River system.

The Vulture Peak 7 ¥2' Quadrangle is located west of Wickenburg in Yavapai County, Arizona and is traversed by US
Highway 60. The quadrangle includes the northwestern Vulture Mountains and portions of the proximal and middle
piedmont emanating from the range. The interface between alluvium and bedrock is well-exposed throughout the map
area. Ephemeral drainages with headwaters in the Vulture Mountains drain to Sols Wash in the northern portion of the
guad. Sols Wash in turn flows into the Hassayampa River in the Wickenburg quadrangle to the west. Geologic mapping
was conducted under the joint State-Federal STATEMAP program, as specified in the National Geologic Mapping Act of
1992, and was jointly funded by the Arizona Geological Survey and the U.S. Geological Survey under STATEMAP
assistance award #G18AC00298. Mapping was compiled digitally using ESRI ArcGIS software.

Surficial Geology

The surficial geologic units in the Vulture Peak 7 %2’ Quadrangle consist of very high-standing relict alluvial fan deposits,
extensive exposures of mildly to well-dissected, well-rounded fanglomerate, inset alluvial terraces, and thin to
discontinuous traces of fan alluvium atop faulted and inclined shallow bedrock. Well-cemented, poorly sorted
fanglomerate beds are exposed along incised washes in the proximal piedmont. These deposits are well-rounded and
intricately dissected farther from the mountain front. Bedrock inselbergs in the northern portion of the quad are surrounded
by short, steep fans and extensive fanglomerate deposits. In the middle and distal piedmont deposits include widespread
exposures of dissected fanglomerate and very old alluvial fan deposits with relatively thin Pleistocene alluvial straths
along larger drainages. Deeply incised areas are filled by thin, unconsolidated Holocene to modern terrace and channel
deposits. Surficial geologic units were mapped using field observations, interpretation of digital aerial imagery, and digital

elevation models (DEMs). Relative ages of alluvial deposits were estimated using characteristics of clast weathering, soil
development, carbonate accumulation, and position in the landscape (Gile et al., 1981; Machette, 1985; Bull, 1991,
Birkland, 1999). Soil development and carbonate accumulation begin once a deposit is isolated from active alluvial
processes. As a result, the degree of soil development and carbonate accumulation are one of the criteria used to identify
the approximate ages of surficial units.

Younger alluvial deposits have little to no soil development, retain the original gray or brown color of the alluvial sediment,
and little to no carbonate accumulation. Clasts in these deposits have no weathering rinds or surface patinas and thus
appear brighter and fresher than older clasts. Young alluvial surfaces often retain original depositional characteristics such
as bar and swale topography. Conversely, older alluvial deposits have better-developed soils that appear orange to red in
color, with soil horizons reflecting clay and carbonate accumulation. Clasts on older alluvial deposits often exhibit
darkened weathering rinds or rock varnish, and thus appear darker on the ground and in aerial photographs. Preserved
alluvial surfaces may be smooth and flat (Qi3), becoming more rounded and coarser with age (Qi2). The oldest alluvial
surfaces (Qil and Qo) are often eroded, well-rounded ridges with degraded soil preservation and carbonate horizon
exposed. These surfaces appear light-colored on aerial photos and ground surfaces due to widespread exposure of the
carbonate horizon. Alluvial deposits sourced from granitic parent material exhibit very red, clay-rich surfaces with mature
accumulation horizons and clay-coated clasts. Exposures of well-cemented older alluvium are present along active
channels and within younger, unconsolidated alluvium in the middle and distal piedmont. Holocene alluvium along modern
washes and arroyos is often inset below older deposits by several meters and confined to relatively narrow expanses
within older alluvium. Within the modern incised channel bottom, young terraces are prone to flooding.

Bedrock Geology (from Grubensky et al., 1987 and Grubensky, 1989)

Bedrock within the Vulture Peak quadrangle consists of more than 1.5 km of middle Tertiary volcanic and sedimentary
rocks that lie unconformably on Proterozoic metamorphic and granitic rocks and late Cretaceous granodiorite. Much of the
Tertiary section is composed of rhyolite lavas and irregularly shaped intrusions. Individual flows are separated by air-fall or
surge-type pyroclastic deposits. Middle Miocene faulting has dissected the volcanic rocks into a series of north-northwest-
striking homoclines that dip steeply to the northeast or are vertical to slightly overturned. The steeply dipping Tertiary
sections are truncated downward against pre-Tertiary crystalline rocks on a series of low-angle normal faults. The
presence of younger basalt directly on rhyolites suggests this area was a local topographic high compared to areas east
of the Hassayampa River where thick assemblages of sandstones and conglomerates overlie volcanic rocks and underlie
the uppermost basalt flows.

Acknowledgments

Bedrock mapping and unit descriptions was derived from existing geologic maps of the Vulture and Wickenburg
Mountains (Grubensky et al., 1987, Grubensky, 1989, Reynolds et al., 1988, and Stimac et al., 1987). Georeferenced
scans of these maps were digitized in ArcMap and adjusted based on new field mapping, observations, and interpretation
of modern aerial imagery. Careful attention to detail was used throughout the digitization process but differences in source
map scale, varying line thickness and legibility of the source map, errors in the georeferenced scan, and possible errors in
the original map can compound and result in errors in this map. Many obvious errors were corrected based on new
mapping, GPS control, and interpretation of aerial imagery however some likely remain. New bedrock mapping was
correlated with existing map units.
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Map Unit Descriptions

other units

Disturbed ground - Heavily disturbed or altered ground due to extensive excavation, construction of earth dams,
d and municipal development.

Talus and Colluvium - Unconsolidated to weakly consolidated, locally derived, very poorly sorted angular rock
debris deposited on and at the base of bedrock slopes and on the flanks of high-standing alluvial deposits below
coarser capping sediment. Qtc deposits in the latter setting often stand out in positive relief relative to adjacent
more easily eroded deposits to form colluvial “flatirons”.

Qtc

Hassayampa River units

Low floodplain river terraces - Unconsolidated gravel, sand, silt and some clay found adjacent to active river
channel and floodplain Qy3r and Qycr deposits. Surfaces are about 2 m above the active channel and have
moderate vegetation consisting of willow and young mesquite. Soil absent to weakly developed.

Qyar

Piedmont units

Active stream channel deposits - Qyc deposits are composed of unconsolidated, very poorly sorted sand to
cobbles in active piedmont channels. Channels may be flat-bottomed or exhibit bar and swale microtopography
with bars composed of coarser sediments. Qyc deposits are generally devoid of vegetation and exhibit no soil
development although small shrubs and grasses may be found on slightly elevated in-channel bars. Qyc deposits
are lined by mesquite, acacia, creosote, and desert broom. Qyc deposits commonly become submerged during
moderate to extreme flow conditions and can be subject to deep, high velocity flow and lateral bank erosion.
Channels are generally incised .25 - 1.5 m (1 - 5 ft) below adjacent Holocene alluvium and may be incised into
adjacent Pleistocene alluvium by 5 m (16 ft) or more.

Qyc

Qys including small channels, adjacent low terraces, or floodplain areas. Qy3 deposits are composed of
unconsolidated, unvarnished sand, gravel, and silt deposits. Qy3 drainages are often wider, lower energy, and
more heavily vegetated than the Qyc channels they drain into. The gradient of some Qy3 channels draining
high-standing Tf deposits may be significantly steeper than similar channels lower in the piedmont yet incision is
generally absent or mild. Surface flow likely only occurs after soil saturation has been achieved. In upper
piedmont areas Qy3 includes active stream channels where Qyc cannot be broken out at the map scale. Soil
development is generally absent or incipient on Qy3 deposits which exhibit pale buff to light brown (10 YR)

surface coloration.

Active alluvial fan deposits - Low relief splays, fine-grained distributary alluvial fan deposits comprising the active
portion of alluvial fans where channel flow becomes unconfined, and steeper depositional cones below abrupt
incision at the edge of higher-standing alluvium. Qya deposits are typically found at the downstream outlet of
ephemeral channels and gullies. Qya deposits are extremely prone to flooding and channel migration. Sediments
are unconsolidated and consist of very poorly sorted sand to small cobbles. Vegetation on Qya deposits consists
of small shrubs, weeds, and cacti.

Qya

Qy2 the flanks of incised drainages and low-relief terraces inset into Pleistocene age fan deposits. Some Qy2
deposits comprise extensive low relief alluvial fans where unconfined by older piedmont alluvium. These deposits
consist of predominantly fine grained unconsolidated to weakly consolidated sediments with sub-rounded to
sub-angular pebble to cobble bars on the surface and beds and lenses in cross section. Where inset into older
alluvium, Qy2 deposits are planar with remnant bar and swale microtopography. Planar Qy2 terraces are typically
elevated from 30 cm - 1.5 m (1 - 5 ft) above active channels. Soil development on Qy2 deposits is minor,
characterized by no to incipient stage I-1l calcium carbonate accumulation in the form of small filaments and
medium brown (10 YR) surface coloration. Vegetation on Qy2 surfaces consists of small shrubs, weeds, bunch
grass, creosote, Mormon tea, prickly pear, desert broom, and the occasional cholla. These surfaces are subject
to inundation during moderate to extreme flow conditions when channel flow exceeds capacity or due to channel
migration on low-relief portions of broad distal fan deposits.

Qy within rolling, moderately dissected slopes of extensive relict alluvial fan deposits (unit Tf). These deposits are
composed of material reworked from eroded Plio-Pleistocene alluvial fan sediment and associated capping
Pleistocene gravels. Qy deposits are generally fine grained, composed of mostly silt and sand with a thin pebble
cover and occasional remnant gravel bar. Drainages within Qy deposits are unincised to weakly incised (< 10 -
15 cm (4 - 6 in)) but minor gradient changes or vegetation cause aggradation that leads again to sheetflow or
infiltration. Qy deposits transition to and are connected by broad unincised swales (unit Qys). Vegetation on Qy
surfaces consists of creosote, mesquite, palo verde, Mormon tea, cholla, prickly pear, and desert broom and low

weeds and grassy ground cover.

High standing broad piedmont terraces - Qy1 deposits consist of planar terraces along larger piedmont
drainages that are 1 - 3 m (3 - 9 ft) higher in the landscape than adjacent Qy2 terraces. Qy1 deposits also consist
of eroded, remnant alluvial fan deposits on lower piedmont areas. Qy1 deposits are composed of sandy to pebbly
swales with coarser unvarnished to very lightly varnished pebble to cobble bars, and partially overlie Pleistocene
deposits in some areas. Bar and swale microtopography is somewhat muted by vegetation mounding. Pebbles
and cobbles exposed in cross section exhibit stage |-l calcium carbonate accumulation within a medium brown
matrix of fine sand to silt. Some reddened clay rich aggregate and calcium carbonate coated clast inclusions
have been reworked from older deposits. Qy1 surfaces are generally isolated from flooding associated with the
modern drainage system although inundation may be possible during extreme precipitation and runoff events.
Vegetation on Qy1 deposits is similar to that found on Qy2 deposits.

Qy1

Qis

(30 ft) above adjacent Holocene (Qyc, Qy3, and Qy) deposits. Surface soil on Qi3 deposits is mildly reddened
(7.5 YR 5/4). Clasts in Qi3 deposits with predominantly granitic parent material include grusy sand and gravel
while clasts in deposits with mixed volcanic parent material include cobbles and boulders. Clasts are moderately
carbonate-cemented in cross section where exposed by incised channels or roadcuts. Volcanic cobbles and
boulders on Qi3 surfaces exhibit mild rock varnish. On broad planar Qi3 surfaces farther from the mountain front
the surface is dominantly sand, silt, and small pebbles with partially buried cobbles to boulders in remnant bar
and swale microtopography. Some Qi3 deposits appear to overlie highly eroded Tf deposits and are likely less
than several meters thick. Vegetation on Qi3 deposits is dominated by creosote but includes saltbush, prickly
pear, barrel, and cholla cactus; bunch grasses, small shrubs, mesquite, palo verde, yucca, mormon tea, ocotillo
and few saguaro. Locally, Qi3 deposits are subdivided into two members with similar morphology that occupy
different positions in the landscape.

Intermediate-high terrace and remnant alluvial fan deposits, undivided - Broadly planar to moderately rounded
cobble to boulder dominated terrace and fan deposits capping underlying Tf deposits. Qi2 deposits are elevated

up to 30 m (100 ft) above Holocene piedmont deposits. Qi2 deposits commonly cap Tf alluvium. Broadly planar

to gently rounded caps exhibit clay rich reddened (2.5 - 5 YR 4/6) soils with calcium carbonate rinds and matrix
between clasts (Stage Ill) where exposed in cross section. In some areas where the contact between Qi2 and
underlying Tf deposits is exposed, an erosional unconformity is evident. Vegetation on Qi2 deposits is similar to

that found on Qi3 deposits although creosote is less abundant and more widely spaced. Vegetation includes

prickly pear, barrel, and cholla cactus; bunch grasses, small shrubs, mesquite, agave, yucca, mormon tea,

saguaro, and ocotillo near carbonate-rich eroded edges. Locally, Qi2 deposits are subdivided into two members
with similar morphology that occupy different positions in the landscape.

Qi

Qizb

deposits in morphology but occupy slightly lower positions in the landscape.

Intermediate-high terraces and alluvial fan deposits, older member - Qi2a deposits closely resemble Qi2b
deposits in morphology but occupy slightly higher positions in the landscape.

Qi,a

High standing relict alluvial fan remnants - Qil deposits are relict alluvial fan remnants overlying Tf sediments or
bedrock that stand higher in the landscape than Qi2 and younger deposits. Qil surfaces are planar to

well-rounded near eroded edges. Where extensively preserved, Qil deposits exhibit deeply incised mature
tributary drainage networks and clay rich, reddened (2.5 - 5YR 3/6) soils. Qil deposits commonly cap and

preserve underlying finer grained Tf deposits. Coarse cobble to boulder lag derived from erosion of the Qil cap
also covers the flanks of Tf landforms, shielding them from erosion. Vegetation on Qil deposits consists of
mesquite, grasses, small shrubs, prickly pear, barrel, creosote, agave, and ocotillo.

Old alluvial fan deposits - Early Pleistocene alluvial fan deposits, undivided. High-standing, very well-rounded
ridge-forming deposits located primarily in the proximal piedmont. Where preserved, Qo deposits exhibit deeply
incised mature tributary drainage networks and clay rich, reddened (2.5 YR 3/6) soils. Coarse cobble to boulder
lag derived from erosion of the Qo cap also covers the flanks of underlying Tf deposits, shielding them from
erosion. Vegetation on Qo deposits consists of mesquite, grasses, small shrubs, prickly pear, barrel, creosote,
and agave.

Qo

Symbols and Lines

Contact, accurate
————— Contact, approximate
Internal contact, accurate
Internal contact, approximate
Internal contact, concealed
------------ Key bed, concealed
Fault, accurate

Fault, approximate
------------- Fault, concealed

Normal fault, accurate

Normal fault, approximate

Normal fault, concealed

Low-angle normal fault, accurate
Low-angle normal fault, approximate
Low-angle normal fault, inferred
Low-angle normal fault, concealed

Pegmatite dike

Strike and dip of inclined bedding

Vertical bedding showing strike

Overturned bedding showing strike and dip

Inclined metamorphic foliation showing strike and dip

Vertical metamorphic foliation showing strike
Plunge direction
Inclined lineation

)} —>— - vV~ -~ + -

Dip of fault

Low swales, tributary drainages, and weakly incised channels - Piedmont alluvium located along active drainages

Fanglomerate and very old alluvial fan deposits, undivided - Weakly to moderately consolidated silt, clay, sand,
and gravel deposited in basins during and after late Cenozoic faulting. Tbhf deposits are generally light to medium
brown to tan (7.5 YR 6/4) in color. They commonly form high rounded hills and ridges in modern basins, and

locally form prominent bluffs when overlain by more consolidated, erosion resistant deposits (units Qi3, Qi2, and
others). Where uncapped, these deposits form gently rolling, low-relief hills and lobes broadly dissected by
tributary drainage networks (units Qyc, Qy3, and Qys). Tbf deposits abut bedrock knobs and hills throughout the
map area. Tbf sediment ranges from relatively well-sorted sand and gravel beds to very poorly sorted

fanglomerate depending on distance from source and parent material. Vegetation on Tbf deposits ranges from
bunch grass ground cover, small shrubs, creosote, desert broom, and mesquite in lowlands to yucca, prickly

pear, larger mesquite, palo verde, and agave on high standing Tbhf deposits.

Tbf

Fanglomerate and very old alluvial fan deposits, Vulture Mountains source - Relict alluvial fan deposits
consisting of granitoids, basalts, rhyolites, and metamorphic rocks of the Vulture Mountains. Tfv deposits are
well-exposed along incised washes in the proximal piedmont and lie atop and adjacent to bedrock inselburgs
farther from the mountain front. Tfv deposits are well-cemented, include angular to sub-rounded clasts, and
are very poorly sorted with coarse sands and gravels interbedded with cobbles and large boulder bars.
High-standing, well-rounded alluvial landforms near the Vulture Mountains are predominantly composed of
thick Tfv deposits with comparatively thin, ridge-capping gravels. Exposures of this depositional relationship
and occasional underlying bedrock are present along many incised channels near the mountain front.

Tiv

Bedrock Units

Sedimentary rocks

Sandstone and conglomerate - Slope-forming deposits of sandstone and conglomerate interbedded with or
deposited adjacent to upper basalt lavas (units Tbu and Thul). Beds locally dip as much as 70° or as little as
20°, decreasing with higher stratigraphic position. Steeply dipping beds locally intruded by rhyolite dikes (unit
Trp). Clast dimensions average about 10O cm across, but locally exceed 30 to 40 cm; clast lithology consists
of basalt (unit Thu), foliated granitoid (unit Xg), and rhyolite lava (unit Trf or Tro).

Broad drainages and piedmont terrace deposits - Qy2 deposits consist of terrace deposits located primarily along

Sheetflood deposits and reworked sediment - Qy deposits include broad, low relief linear saddles to small valleys

Low-intermediate terraces and alluvial fan deposits - Broadly planar terrace and fan deposits elevated up to 10 m

Intermediate-high terraces and alluvial fan deposits, younger member - Qi2b deposits closely resemble Qi2a

Ts Sedimentary rocks and interbedded tuff, undivided
Lapilli tuff - Orange, massive, unwelded, biotite-sanidine-phyric lapilli tuff. Locally contains minor lenses of
Tst crystal tuff in upper portion. Contains granitic pebbles near upper and lower contact in exposures along

Jimmie Wash in the central Vulture Mountains. Thickness is approximately 5 m.

Volcanic rocks

Basaltic rocks

Upper basalt - Dark-gray, cliff-forming basalt and basaltic andesite lava flows, flow breccias, and scoria
beds. Most common type of lava contains phenocrysts of plagioclase and olivine, large vesicles, an
aphanitic groundmass, and as much as 15% euhedral olivine phenocrysts that measure 1 to 3 mm
across. Subordinate lava type contains phenocrysts of clinopyroxene and plagioclase, few vesicles, a
higher proportion and content of plagioclase phenocrysts (10% to 15%), and a microcrystalline
groundmass. Interbedded with volcaniclastic rocks (unit Ttv) at Black Butte; separated from
mineralogically similar lower flows (unit Thul) by rhyolite lavas and tuffs (units Trf, Ttlu, Ttll) near Black
Butte, or by 1 to 20 m of tuff (unit Ttq) in the central Vulture Mountains.

Pyroclastic rocks of basaltic composition - Dark-brown, thin-bedded to laminated, pyroclastic surge
deposits composed of fine-grained basaltic scoria and olivine and pyroxene phenocrysts. Form
well-sorted, ungraded planar bedsets as much as 30 cm thick. Largely altered to palagonite. Locally
interbedded with San Domingo rhyolite (unit Trs). Exposed thickness is typically 3 to 4 m.

Thl

Lower basalt - Reddish-gray, nonresistant basaltic lava and scoria containing phenocrysts and
microphenocrysts of plagioclase, clinopyroxene, and olivine. Olivine phenocrysts replaced by iddingsite;

clinopyroxene phenocrysts altered to green clays. Locally interbedded with arkosic sedimentary rocks
(unit Ts). Maximum exposed thickness is approximately 200 m.

Rhyolitic rocks

Tt

Tuff and tuffaceous sandstone - White, thinly bedded tuff, lapilli tuff, and tuffaceous sandstone; tuff beds
are locally glassy. Layering dips vary from subvertical in stratigraphically lower beds to subhorizontal in

stratigraphically higher beds. Locally deposited on Proterozoic granitoid (unit Xg) or I to 3 m of red
arkosic conglomerate (unit Tsa) with slight (10°) angular discordance. Locally includes rocks mapped as
Quiail Tank tuff (unit Ttg). Intercalated with basalt lava (unit Thu and Thul). Approximate thickness near
Outlaw Tank is 200 m.

Rhyolite lava - Light-brown-weathering, porphyritic rhyolite lava containing sanidine, biotite, and
pyroxene phenocrysts, and mafic inclusions. Sanidine forms 2- to 3-mm euhedral crystals; biotite and
pyroxene form 1-mm crystals. Flows are texturally zoned with basal vitrophyre, flow-foliated devitrified
core, and capping pumiceous breccia. Unit dip varies from subhorizontal east of Black Butte to
moderately dipping south of Black Butte. Unconformably overlies moderately dipping, lithic lapilli tuff (unit
Ttll) and steeply dipping basalt lavas (unit Thl) east of Black Butte; at Black Mountain, interbedded with
basalt Java (unit Thu). Exposed flow thicknesses vary from 35 to 70 m.

Ttq

Quail Tank tuff - White, glassy, unwelded, lithic-bearing, porphyritic lapilli-tuff containing sanidine and
biotite phenocrysts. Along north flank of Vulture Mountains. Interbedded with basalt lavas (unit Thu);

uppermost 5 m laminated or thinly bedded and probably reworked. Maximum exposed thickness is about
20 m. Unit is informally named for Quail Tank, which is in the northern Vulture Mountains.

Trs

San Domingo rhyolite - Interbedded rhyolite lavas, domes, and pyroclastic rocks. Exact nature of each
extensive or unusually thick horizon of lava is locally uncertain; it could be either intrusive or extrusive.

Maximum aggregate thickness is approximately 1, 100 m. Unit was informally named for San Domingo
Wash in the Wickenburg Mountains (Stimac and others, 1987). Divided into:

Tts

Pyroclastic rocks - Yellow, unwelded, massive to thin-bedded and laminated, locally crossbedded tuff,
lapilli tuff, and lithic lapilli tuff of pyroclastic flow-, fall-, and surge-related origin. Phenocrysts consist of

sanidine and biotite. Angular lithic fragments of crystal-poor rhyolite (unit Trs) are locally 4 m across.
Individual, interlava pyroclastic sequences typically have thicknesses of about 100 m.

Trc

Clinopyroxene-rich rhyolitic? lava - Light-purplish-gray, moderately resistant, massive rhyolitic? lava
containing phenocrysts of clinopyroxene and biotite. In fault blocks west of Vulture Mine Road and east

of Jimmie Creek. Clots of clinopyroxene measure up to 5 mm across; phenocrysts compose 25% of rock.
Thickness is about 10 m.

Hypabyssal rocks

Tdh

Thi

Crystal-rich rhyolite dikes - Purplish-brown, porphyritic dikes, largely rhyolite in composition, containing
phenocrysts of feldspar, quartz, and biotite. Intruded along or parallel to low-angle normal faults. Texturally
and compositionally zoned from margins of aphanitic basalt inward to fine-grained, plagioclase
feldspar-phyric andesite(?), to fine-and medium-grained rhyolite, to a core of crystal-rich, medium- and
coarse-grained rhyolite with about 30% to 35% phenocrysts of quartz and feldspar. Subangular inclusions of
microphyric to aphanitic basalt are common in the interiors and average 2 cm across. Dikes generally strike
N-S and dip between 5 and 30° west. Thickness is typically about 5 to 8 m.

Crystal-poor rhyolite dikes - Dark-brown, resistant, compositionally homogeneous, sparsely porphyritic
rhyolite dikes containing feldspar, trace quartz, and biotite phenocrysts; and basalt inclusions; contain 5% to
15% feldspar phenocrysts. Margins locally form flow-foliated zones. Mineralogically indistinguishable from
San Domingo rhyolite dikes (unit Trs). Associated with and grades laterally into crystal-rich rhyolite dikes (unit
Trr); dikes trend generally N-S and dip between 5° and 30° west. Thickness is typically 3 to 5 m.

Coarse-grained felsic dikes - Light-purplish felsic dikes containing 10% to 35% phenocrysts of
coarse-grained plagioclase, and fine- to medium-grained quartz, biotite, hornblende, and clinopyroxene.
Plagioclase phenocrysts form two- and three-crystal aggregates as much as | cm across; fine-grained
phaneritic xenoliths in matrix are 3 to 5 cm across. Intruded along low-angle normal faults between Tertiary
volcanic and sedimentary rocks and Proterozoic rocks in areas east of Vulture Peak. Correlated with
informally named Hells Gate latite in the Hieroglyphic Mountains (Capps and others, 1986).

Basaltic intrusions - Dark-gray to dark-brown, nonresistant, aphanitic to fine-grained basalt dikes containing
plagioclase feldspar microphenocrysts. Dike thicknesses are between 0.5 and 2 m. Intruded into Tertiary,
low-angle, normal fault zones.

Plutonic rocks

Kg

Kgm

Kgml

Kp

Leucocratic granitoid - Light-gray, medium-grained, equigranular biotite granitoid. Forms grus-covered
erosional surfaces in central part of Vulture Mountains. Biotite composes approximately 10% to 15% of rock.
Locally contains fine-grained melanocratic inclusions typically 2 cm across. Possible variant at the Vulture
mine contains medium-grained muscovite, in part of secondary origin, and conspicuous quartz phenocrysts
as large as 1 cm across (Reynolds and others, 1988).

Mesocratic granitoid - Medium-gray, medium-grained, equigranular hornblende-biotite granitoid composed of
about 15% biotite, less than 30% hornblende, and subequal amounts of quartz and two feldspars. Forms
grusy outcrops along northern margin of pluton peripheral to leucocratic phase (unit Kg). Hornblende partly
altered to epidote.

Melanocratic granitoid - Heterogeneous assemblage of moderately resistant, dark-gray rocks composed of
quartz diorites and hornblendites. Mineralogy consists of plagioclase feldspar and hornblende; locally very
coarse grained and forms pegmatite; characterized by thumbnail-sized hornblende phenocrysts. Includes
dikes and irregularly shaped bodies of plagioclase-rich aplite.

Mixed granitoid - Light-gray, texturally diverse suite of granitoid dikes that intrude leucocratic phase of pluton
(unit Kg) in south-central Vulture Mountains. Dike widths range from 5 to 20 m, strike E-NE, and are nearly
vertical. Includes feldspar porphyritic granitoid, quartz-feldspar porphyry, and aplite granitoid. Characteristic
feldspar-porphyritic type contains (up to 80%) I- to 3-cm subhedral, lavender feldspar phenocrysts set in a
matrix of 2- to 4-mm crystals of quartz, two feldspars, and fine-grained biotite.

Quartz-feldspar porphyry - Light-gray, leucocratic, biotite-bearing, quartz-feldspar-porphyry intrusive breccia
southwest of South Tank, central Vulture Mountains. Fragments composed of conspicuous, rounded quartz
crystals as much as 4 mm across, chloritized biotite, and relatively finer grained plagioclase in an aphanitic to
fine-grained matrix. Breccia matrix exhibits mineralogy similar to fragments. Rare miarolitic cavities are lined
with epidote.

Metamorphic rocks

Xg

Xgm

Xam

Granitoid and schist, mixed - Tectonically mixed, interfoliated biotite-amphibole schist, amphibolite,
pegmatite, and medium- to fine-grained granitoid.

Equigranular granitoid - Consists of two strongly foliated varieties: Leucocratic variety consists of light-gray,
coarse-grained, equigranular, biotite or garnet granitoid composed of 1% to 3% garnet, 15% to 20% biotite,
30% to 35% quartz, and 5% or less epidote, and two feldspars; biotite largely altered to chlorite. Mafic variety
consists of medium-gray, mesocratic, medium- to coarse-grained, quartz-poor, equigranular granitoid
composed of 15% to 35% biotite, amphibole, and epidote, and saussuritized feldspar. Also includes
amphibole-rich melanocratic granitoid interleaved with biotite-amphibole schist on a scale of approximately
30 m.

Megacrystic granitoid - Light-gray, nonresistant, coarse-grained porphyritic granitoid containing less than 1%
biotite. Quartz aggregates compose 30% to 35% of the rock and weakly define a foliation. White, anhedral
feldspar phenocrysts measure | to 2 cm long and lie within or slightly oblique to the foliation. Grades into
coarse-grained nonporphyritic granitoid (unit Xg).

Schist - Dark- to medium-gray, quartzo-feldspathic biotite schist and quartzofeldspathic andalusite-muscovite
schist.

Amphibolite - Dark-gray, lineated, plagioclase-amphibolite schist in eastern Vulture Mountains.




