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3 . Geologic Map Units
© el
5 Late Miocene to Quaternary Deposits
] d Disturbed ground - Rhyolite lava
l Mine dump Glassy, phenocryst-poor, partly autobrecciated lava flows with possible stretched fiame and
V\» NN\l I glass shards.
' Colluvium and talus, undivided . .
QtC > . Phenocryst-rich rhyolite lava
Coarse, very poorly sorted hillslope deposits. i )
Very glassy, partly autobrecciated lava flows with up to 40%, <8 mm feldspar (mostly
\ Qy Modern sand and gravel deposits associated with active channels of sanidine?), and <3%, <I mm biotite.
= C .
5 | B tributary washes - Rhyolitic lava
N . . . .
Vf:ry poorly sorted sand, pebbles, cqbbles, l?oulders anq minor silt deposits in active channels of Rocks of this unit contain 3-5%, 1-4 mm quartz and < 1%, < 2 mm biotite.
tributary washes. Gravel clasts consist of mixed volcanic rocks.
\ 12 ope a1pe
i Qy Late Holocene sand, pebble, cobble, boulder, and silt deposits in active - Dacitic, léplll.l,‘ash-ﬂow t“ff
i 2 stream channels, low terraces, and alluvial fans Tuff of this unit is only mapped just east of the edge of the Boundary Cone 7.5' Quadrangle.
{ Very poorly sorted sand, pebble, cobble, boulder, and silt deposits in small stream channels, low Rhyolite lava
[ terraces, and alluvial fans. No desert pavement or soil development. ) L
Rhyolite lava containing 2-5%, 1-3 mm phenocrysts of feldspar and quartz, and very sparse
é\ Qy Late to early Holocene deposits on channel bars, terraces and active maﬁc. Phenocryst.si probably mos.tly biotite. A single geochemical analysis indicates that a
i N 1 . rhyolitic composition (classification of Le Bas et al., 1986).
! alluvial fans
[ AUI-NLNEL SIS s s )
~ Very poorly sorted sand, pebble, cobble, boulder, and silt deposits in gravel bars, low terraces, - Basaltic trachyandesite
E and alluvial fans. Desert pavement and soil development are weak. Medium gray, vesicular lava with 4-6%, 1-4 mm plagioclase (locally up to 10 mm plagioclase),
- © Hol ied ¢ alluvi fi ined 2-7%, 0.3-5 mm, dark oxidized clinopyroxene(?), and 3-5% pale-green alteration product after
& ny olocene piedmont alluvium, fine-graine orthopyroxene(?). Two chemical analyses indicate classification as a basaltic trachyandesite
z Thin, fine-grained Holocene alluvial deposits in swales on high remnant early Pleistocene fan (classification of Le Bas et al., 1986).
o deposits.
5 Ttdl | Dacitic, lapilli, ash-flow tuff
<t .
©® 13 st Holocene sandy channel and fan deposits Tuff of this unit is only mapped just east of the edge of the Boundary Cone 7.5' Quadrangle.
x3755 Young sand deposits derived from older Colorado River deposits, reworked by tributary washes
. into young channels and alluvial fans. - Trachybasalt
- . . . A suite of phenocryst-poor (< 2%), to nearly aphyric basaltic lava containing very sparse
QI 3 Late Pleistocene alluvial fan and terrace deposits plagioclase and/or mafic phenocrysts typically <1 mm, but rarely up to 2 mm. Analysis of a
Poorly sorted mixtures of silt, sand, pebbles, cobbles and boulders on relict alluvial fans and single sample indicates that this rock unit is a trachybasalt according to the classification system
stream terraces. Soil development is weak but desert pavement development is moderate to of Le Bas et al. (1986).
strong, with relatively smooth surfaces and brown to dark brown rock varnish.
- pr Basaltic andesite
QI 3b Late Pleistocene alluvial fan and terrace deposits, younger member Phenocryst poor lava flows containing 0.5-3% (rarely up to 5%), 1-2 mm, greenish, variably
Poorly sorted mixtures of silt, sand, pebbles, cobbles and small boulders on alluvial fans and altered pyroxene and possibly olivine. Plagioclase phenocrysts sparse to absent.
stream terraces. Soil development is weak but desert pavement development is moderate, with
brown rock varnish. - Lava of Wrigley Peak (Miocene)
-] z . . . Phenocryst-poor lava flows that contain <1 %, <2 mm biotite, <1%, <1 mm plagioclase, and 2-
° Q |2 Late Pleistocene alluvial fan deposits 3%, <2 mm iron oxides after olivine or pyroxene. Unit is characterized by abundant, closely
Relict alluvial fan deposits consisting of poorly sorted sand, pebbles, cobbles, and boulders, spaced fractures (commonly 1-3 cm) that change orientation by many tens of degrees over tens
with minor silt and clay. Soil development is moderate and pavement development is strong, of meters and result in weathering into thin slabs and sheets. The average of three geochemical
with smooth surfaces and dark brown rock varnish. analyses indicate that the rock is a trachyte (classification of Le Bas et al., 1986).
Qi, | Middie to late Pleistocene alluvial fan deposits - Lapilli tuff (Miocene)
Dissected relict alluvial fan deposits consisting of poorly sorted sand, pebbles, cobbles, and Lapilli tuff containing 10-20%, 1-3 mm, plagioclase phenocrysts, 1-2% biotite phenocrysts, and
boulders, with minor silt and clay. Soil development is moderate and pavement development 2-30% heterogeneous volcanic lithic clasts.
variable depending on local surface preservation.
- Tdu Phenocryst-rich dacitic lava
A_m S Q| Middle to late Pleistocene piedmont alluvium, undivided Dacitic lava containing 25-30%, 1-8 mm, but mostly 2-4 mm, euhedral blocky plagioclase and
o@ potassium feldspar, and 1-5%, 1-3 mm biotite.
= ) Qo Middle to early Pleistocene alluvial fan deposits . .
z i . ) i . . Sandstone and conglomerate (volcaniclastic)
3 High, dissected relict alluvial fan deposits consisting of poorly sorted sand, pebbles, cobbles,
i and boulders, with minor silt. Soil development typically is strong, with weak to moderately
p cemented petrocalcic horizon development, but depends on surface preservation. - Tuff and reworked tuff
. . . Pale white tuff, tuffaceous sandstone, and volcaniclastic sandstone and pebble to, rarely, cobble
s ) > ) >
QTa Late Pliocene to early(?) Pleistocene alluvial fan conglomerate. This unit contains the zeolite deposits described by Gray et al. (1990).
25 High, deeply dissected relict alluvial fan deposits consisting of poorly sorted cobbles, sand,
il pebbles, and boulders, with minor silt. Soil development is variable, but commonly consists of - Dacite
& g cemented petrocalcic horizons at or near the surface. Pale gray lava with 4-8%, <3 mm biotite, 1-2%, <1 mm, acicular hornblende, and 3-9%, 1-5
. mm plagioclase (and possibly K-feldspar) that is locally up to 8 mm. Average of four
- Early Pliocene ash-fall tephra geochemical analyses is slightly in the dacite field of Le Bas et al. (1986) but very close to the
A thin (<1 m), discontinuous, white to gray tephra bed, that is typically exposed within fine andesite field.
tributary gravels of unit Tfb at elevations ranging from 1240 to 1180 feet. One exposure of a
tephra that is probably correlative with this unit is present at 1400 feet elevation near the - Phenocryst-rich dacitic lava
S AR §outheast corner of the map area (west §dge of section 3). Samples from this tephra have been Fine-grained dacitic lava containing 10-25% phenocrysts of <2 mm plagioclase and 1-3%, <2
identified as the ~4 Ma Lower Nomlaki tephra (House et al., 2005). mm, altered biotite(?)
Tcb Early Pliocene river and tributary deposits Tbf Biotite felsite
In the middle and lower piedmont below about 1100 ft above sea level (asl), this unit consists Felsite characterized by 2-3%. 1-2 b biofite ph "
A primarily of Colorado River sand, gravel, and silt. Above that level, piedmont deposits clstie claracterized by ” o, brassy bioftte phenocrysts.
© predominate, but locally Colorado River sand and gravel is present up to 1300 ft asl. River Hornblende felsite lava
deposits and tributary alluvium clearly interfinger in some locations. (Unit informally named
i @ “Bullhead alluvium” by House et al. (2005). Felsite with conspicuous, 3-7%, acicular, euhedral hornblende phenocrysts, 1-6 mm long.
ﬁ E TCbg Early Pliocene river deposits, gravelly member - Hornblende felsite dike
; Unit contains a substantial component of cobbles, pebbles, and small boulders in addition to
| quartz-rich medium to coarse sand. - Coarse andesite
| = . o . - o .
t 5 TSC Early Pliocene marginal river and/or lake deposits Conspicuously porphyritic andesite containing 15-20%, 2-6 mm plagioclase and 1-3 mm, mafic
} - 3 phenocrysts.
| % Very poorly lithified, very fine sand and silty sand, locally calcareous. Unit locally grades
L Ly e upward into pebble to cobble conglomerate. - Dacitic lava of Alcyone Mine
Z | ®
o . . . . . Dark gray, fine-grained matrix, moderately phenocryst-rich dacitic lava that contains 7-15%, 1-
3 Tfb Late Miocene to middle Pliocene alluvial-fan deposits 6 mm phenocrysts of euhedral, tabular to equant plagioclase.
3 T 18N Very old tributary-fan deposits exposed in the middle and lower portions of high, eroded ridges.
T 17N Deposits typically are poorly sorted to very poorly sorted, including angular to subangular - Quartz porphyry felsite
1 cobbles, pebbles, sand and boulders, with minor silt and clay.
T.18N * 2078 - Latest Miocene to Early Pliocene lake deposits of the Bouse Formation Tdx Heterolithic, clast-supported dacitic breccia
- One- to three-m-thick, pale white to buff-colored, very fine marl and silty to sandy marl, weakly . .
TA7N . to very weakly consolidated. Generally this unit rests on erosion surfaces cut on well lithified TCU Upper dacitic lava of Cook Mine
N voleanic rocks near the southeastern corner of the map area. Dark gray, fine-grained matrix, phenocryst-rich dacitic lava containing 15-35% euhedral tabular
) to equant plagioclase phenocrysts with 2-5%, 2-6mm euhedral, strongly altered hornblende
Early to Middle Miocene Bedrock Map Units phenocrysts.
c . - Intrusive dacite of Cook Mine
- Boundary Cone rhyolite Unit consists of 3-50 m thick dikes of gray to purplish-gray, crystalline matrix dacitic porphyry
Massive, resistant, rhyolite intrusion that contains 10-15%, 1-3 mm quartz, and <5%, 1-2 mm containing 15-25% phenocrysts of euhedral, mostly equant plagioclase.
W 77T\ feldspar.
LS . . Tclu Upper flow unit of the lower dacite of Cook Mine
Tba Basaltic trachyandesite
Basaltic lava containing sparse phenocrysts of plagioclase and/or mafic phenocrysts. Analysis T | Lower dacitic lava of Cook Mine
= of a single sample indicates that this rock unit is a basaltic trachyandesite according to the C
17 =1 classification system of Le Bas et al. (1986). This is a compositionally variable unit that typically consists of massive lava containing 10-
IR SR, = 50%, 1-8 mm plagioclase phenocrysts, and 1-10%, 1-3 mm mafic phenocrysts. One chemical
Upper basaltic lava analy;es of this unit yielded classification as an andesite, and another indicates trachyte
12 . . . o (classification of Le Bas et al., 1986).
-2 Basaltic lavas dominated by 2-7% mafic phenocrysts of pyroxene and olivine ranging in size
| l{ [ = from 0.5-3.0 mm. Subordinqte plggioclase' phenocrysts are typically less than 1-2 mm. Nine Dacitic fragmental rocks of Cook Mine
: | \ g5 major element analyses of this unit all fall in the basalt field of Le Bas et al. (1986).
; : 10 | \ | Generally massive fragmental rock dominated by clasts of one or more varieties of the
I ] i ( /732 3 ?J, Mafic dike phenocryst-rich dacite family of lsza types. Unit contains 10-40%, 1-10 mm plagioclase, 0.1-1
4 i ; J0aBX ‘ / \ %1560 g T : 3 mm, 5-10 % hornblende, and biotite.
Z f I ' i \
a 1 ‘ e Lt | & \ - Bedded pyroclastic rocks and volcaniclastic sedimentary rocks Tbl Older basalt
[V It NN ’ 104% . ? —
03 g { ‘ xa‘u | { ‘ ! Jas ‘ ?) ‘ ‘ tl ‘ AL e K A generic unit of bedded and massive pyroclastic rocks, and variably pumiceous volcaniclastic Dark gray, phenocryst-poor lava with 1-3%, 1-2 mm mafic phenocrysts including brown-altered
D : - : ks, that t bet fi Icanic units at 1 levels in the stratigraphi ivi
! 729 730 LI 732 R 21 W R 20 W 733000 734 735 T 736 737 T 738 Tio ”~ chuz,n Cea are present between defined volcanic units at several levels in the stratigraphic olivine and green pyroxene.
114°30'0"W 114°28'30"W 114°27'0"W 114°25'30"W 114°24'0"W 114°22'30"W q ’ Sandstone and lapilli tuff or scoria
Topographic base from USGS Boundary Cone 1:24,000 quadrangle, produced in NAD27, - Trachyte of McHeffy Butte
reprojected to NAD 83; Latitude-longitude and UTM grids are NAD 83, UTM grid, zone 11. Lava containing 10-20%, 2-6 mm euhedral plagioclase phenocrysts, and 2-5%, 1-4 mm clumps Volcanic rocks. undivided
SCALE 1:24,000 * Contacts Map Symbols of pyroxene or hornblende, with sparse to 1-2%, biotite phenocrysts up to 2 mm diameter. Five ’
C S t' out of six chemical analyses indicate classification as trachyte.
rossS secuons 0 1 Wies N Proterozoic Bedrock Map Unit
e T  F— F—0 F—T1 1 ] 15 . . - Peach Springs Tuff roterozoic Bedrock Map Units
# contact, accurately located, showing dip |‘ bedding, inclined Densely welded ash-flow tuff containing 12-20%, 0.5-4.0 mm phenocrysts of sanidine and . . .
1,000 500 0 1000 2,000 3000 4,000 5,000 6,000 7,000 Feet _ plagioclase, with much larger and much more abundant sanidine than plagioclase. Unit also Crystalline rocks, undivided (early Proterozoic)
Boundary Cone (3430 ft.) HHH | — | — — ] 12° — — — — contact, apprOXImately located :_ bedding, inclined, approximate contains up to 2%, 0.5-2 mm quartz, and 1-3%, 0.5-1.5 mm biotite, and sparse hornblende and Gneissic and granitic rocks.
sphene (<1 mm).
! 0 THiometers e contact, concealed e
== — N — ] . ||= eutaxitic foliation, inclined N, . d ] looi td .. . hod d
~ fault, accurately located, showing dip ote - see accompanying text document for more complete geologic unit descriptions, mapping methods and references.
8 contour interval 40 feet i and slickenline striae orientation IE/ flow foliation, inclined, with lineation
e 2007 MAGNETIC NORTH
DECLINATION : S .
5 — — —— fault, approximately located |: joint, inclined References cited
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D 1000 oo ANAEEEEE 0 2 o 10000 e fault, concealed F mylonitic foliation, inclined Faulds, J.E., Smith, E.I., and Gans, P., 1999, Spatial and temporal patterns of magmatism and extension in the
® o northern Colorado River extensional corridor, Nevada and Arizona: A preliminary report, in Cenozoic
|—> fault, inclined geology of the northern Colorado River extensional corridor, Nevada and Arizona: Economic implications of
extensional segmentation structures: Nevada Petroleum Society, Field Trip Guide, p. 171-183.
vein or mineralized shear zone. inclined Gray, F., and others, 1990, Mineral resources of the Warm Springs Wilderness Study Area, Mohave County, Arizona,
U ni t C orre I a t ion D la g ram ’ Chapter F, in Mineral resources of Wilderness Study Areas: Black Mountains region, Arizona: U.S.
B B" o geochemistry sample location Geological Survey Bulletin 1737-F, p. F1-F24, 1 sheet, scale 1:62,500.
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