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DESCRIPTION OF MAP UNITS

Alluvium of modern washes (Quaternary)--Unconsolidated, locally
derived gravel and sand

Alluvium of the modern Colorado River floodplain (Quaternary)--

Unconsolidated sand, silt, and mud, largely converted to farmland

Playa lake deposits (Quaternary)--Unconsolidated silt, mud, and
evaporitic sediment

Windblown sand (Quaternary)--Unconsolidated sand dunes and sheets

Alluvial-fan and fluvial deposits (Quatermary and Tertiary?)--
Unconsolidated to weakly consolidated gravel and sand forming
alluvial fans and sediment bodies that underlie terraces of the
Colorado River. Alluvial-fan deposits consist of angular, poorly
sorted gravel and sand derived from local mountains. Fluvial
deposits, primarily exposed adjacent to the Colorado River where
they interfinger with alluvial-fan deposits, consist of rounded,
moderately to well sorted gravel and sand carried into the area
by the ancestral Colorado River. Fluvial deposits commonly are
crossbedded. Unit may include equivalents of the dissected fan
deposits (unit QTdf), fluvial gravel deposits (unit QTfg), and
fluvial sand deposits (unit QTfs)

Dissected fan deposits (Quaternary or Tertiary)--Weakly consolidated,
locally derived gravel and sand (fanglomerate) forming dissected,
longitudinal hills and ridges near mountain fronts

Fluvial deposits (Quaternary or Tertiary)--Deposits of weakly
consolidated, distantly derived gravel and sand forming dissected
hills that protrude a few to several meters above the surrounding
fan or terrace surfaces. Interpreted as deposits of the
ancestral Colorado River or related streams. Divided into:

Fluvial gravel deposits--Deposits composed primarily of rounded
gravel

Fluvial sand deposits--Deposits composed primarily of well-sorted,
light-colored sand and minor rounded gravel; commonly crossbedded

Bouse Formation (Pliocene)--Marine to brackish-water sedimentary
rocks interpreted to have been deposited in an embayment of the
Gulf of California (Metzger and others, 1973). Divided into:

Fine-grained sedimentary rocks--Thin-bedded mudstone, siltstone,
fine-grained sandstone, and limestone. Mudstone is green to red
and plane bedded; siltstone and sandstone are tan and plane
bedded to crossbedded. Equivalent to the basal limestone unit
and the interbedded unit of Metzger and others (1973)

Tufa--Thin (generally less than 2 m), locally extensive sheets of
white to light-gray limestone coating Miocene and older bedrock
units. Locally includes minor conglomerate

Sedimentary breccia (Miocene and Oligocene?)--Unbedded, unsorted
deposits of angular gravel and slide blocks, commonly
monolithologic. Interpreted as landslide deposits. Largest
slide blocks are shown as a separate unit (Tsb)

Slide blocks (Miocene and Oligocene?)--Large, angular blocks and
slabs of Mesozoic(?) and Paleozoic carbonate rocks and quartzite
interpreted to have been deposited by landslides. Generally
brecciated

Volcanic and sedimentary rocks, undivided (Miocene and Oligocene?)--
In upper plate of detachment fault in northern Plomosa
Mountains. 1In descending order, general stratigraphic sequence
is: fanglomerate; rhyolitic to andesitic volcanic rocks and
carbonate slide blocks; limestone, shale, and ash-flow tuff;
arkosic sandstone and fanglomerate (Scarborough and Meader, 1983,
1989). Includes ash-flow tuff that has a biotite K-Ar age of
24.641.6 Ma (Eberly and Stanley, 1978; age recalculated by the
method of Dalrymple, 1979)

Fanglomerate (Miocene and Oligocene?)--Distinctly to indistinctly
bedded, poorly to well sorted conglomerate and sandstone
containing angular, locally derived clasts

Fanglomerate, sedimentary breccia, and slide blocks, undivided
(Miocene and Oligocene?)--In Riverside Mountains
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Felsic intrusive rocks (Miocene and Oligocene?)--Light-colored, fine-

grained, hypabyssal intrusive rocks of probable rhyolitic to
dacitic composition. In Big Maria Mountains, includes dacite
that has a hornblende K-Ar age of 21.7+2.8 Ma (Martin and others,
1982)

Volcanic rocks (Miocene and Oligocene?)--Rhyolitic to basaltic
volcanic rocks including lava flows, flow breccia, airfall tuff,
ash-flow tuff, and domes. In Riverside Mountains, includes
andesite that has a whole-rock K-Ar age of 23.5%1.0 Ma (Martin
and others, 1982). 1In Plomosa Mountains, includes rhyodacite
that has a hornblende K-Ar age of 19.610.6 Ma and a biotite K-Ar
age of 20.740.6 Ma (Miller and McKee, 1971; ages recalculated by
the method of Dalrymple, 1979)

Basalt of Black Mesa (Miocene)--Olivine basalt flows that cap Black
Mesa and other mesas in the southern Plomosa Mountains. K-Ar
whole-rock age of 17.2U430.43 Ma (Shafiqullah and others, 1980)

Limestone and calcareous sandstone (Miocene)--Fine-grained, thin-
bedded calcareous rocks near base of the Tertiary section in
central Plomosa Mountains

Granite (Miocene)--Fine- to coarse-grained biotite granite and
hornblende-biotite granite, locally foliated and lineated. U-Pb
zircon age of 20.8:3.2 Ma (Knapp, 1989)

Granite (Tertiary and (or) Cretaceous)--Fine- to coarse-grained
biotite granite that intrudes the migmatitic gneiss of Mesquite
Mountain (unit KPm). Age is inferred to be either latest
Cretaceous and (or) earliest Tertiary (Knapp, 1989)

Gneissic porphyritic granite (Cretaceous)--Distinctly to indistinctly
foliated and lineated, medium- to coarse-grained biotite granite
to granodiorite containing phenocrysts of potassium feldspar 1 to
5 cm long. Age in northern Dome Rock Mountains is Late
Cretaceous on the basis of unpublished U-Pb analysis of zircon
(R.M. Tosdal, oral commun., 1990). Rocks in Little Maria
Mountains are considered part of the Late Cretaceous Cadiz Valley
batholith (K.A. Howard, oral commun., 1990), parts of which
intrude the McCoy Mountains Formation in the Coxcomb Mountains 30
km west of the map area. A biotite K-Ar age of 55.237.8 Ma,
indicating the minimum age of crystallization, has been reported
for a sample from the Little Maria Mountains (Martin and others,
1982)

Diorite (Cretaceous)--Foliated and metamorphosed mafic igneous rocks
that intrude the McCoy Mountains Formation and some of the
underlying Jurassic volcanogenic rocks. Youngest unit intruded
is member F of the McCoy Mountains Formation (unit Kmf), which is
of Late Cretaceous age. Some of the diorite may possibly be as
old as Jurassic in age (Tosdal, 1988)

McCoy Mountains Formation of Harding and Coney (1985) (Cretaceous and
Jurassic?)--Sandstone and conglomerate; minor shale, mudstone,
and siltstone; and rare volcanic rocks. Weakly to strongly
foliated; metamorphosed to greenschist and lower amphibolite
facies. Maximum exposed thickness approximately 8,000 m. Age
range based on stratigraphic position above Jurassic volcanic
rocks of the Dome Rock sequence of Tosdal and others (1989)
within and outside map area and on intrusion by latest Cretaceous
plutons outside map area (Tosdal and others, 1989). Divided
into:

Member L (Cretaceous)--Light-gray arkosic sandstone, conglomerate,
and minor shale, all micaceous and phyllitic. Conglomerate
clasts are quartzite, volcanic rocks, and granitic rocks. Base
and top faulted; exposed thickness approximately 300 m

Member K (Cretaceous)--Dark-gray, fine-grained arkosic to volcanic-
lithic sandstone; light-gray phyllitic shale; and minor
conglomerate. Conglomerate clasts are volecanic and granitic
rocks. In fault contact with member L (unit Kml). Exposed
thickness approximately 300 m

Member J (Cretaceous)--Dark-gray, medium- to coarse-grained arkosic
to volcanic-lithic sandstone and conglomerate, interbedded in
lowermost part with minor light-gray arkosic sandstone.
Conglomerate clasts are granitic and volcanic rocks. Thickness
approximately 350 m
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Member I (Cretaceous)--Light-gray, medium- to coarse-grained
arkosic and micaceous sandstone, conglomeratic sandstone, and
conglomerate. Conglomerate clasts are quartzite, carbonate
rocks, and granitic rocks. Thickness approximately 300 m

Member H (Cretaceous)--Light-gray, fine-grained arkosic sandstone,
conglomeratic sandstone, and shale, all micaceous and
phyllitic. Thickness approximately 50 to 250 m

Member G (Cretaceous)--Lower part consists of light-gray to tan
phyllitic and calcareous shale; tan calcareous sandstone; and
conglomerate containing clasts of quartzite and carbonate
rocks. Upper part consists of dark-greenish-gray, fine-grained
arkosic to volcanic-lithic sandstone. Basal contact truncates
beds in member F (unit Kmf) at a low angle and is interpreted as
an intraformational unconformity. Thickness approximately 200 to
600 m. Locally contains late Early Cretaceous or younger fossil
wood fragments (Pelka, 1973)

Member F (Cretaceous)--Light- to medium-gray, fine- to coarse-
grained arkosic sandstone and conglomerate interbedded with less
abundant light-gray phyllitic shale. Dark-gray to dark-greenish-
gray, very fine grained to fine-grained volcanic-lithic sandstone
and siltstone present in upper part. Conglomerate clasts are
granitic rocks, quartzite, volcanic rocks, and minor carbonate
rocks. Fines upward from conglomerate and sandstone in lower
part to very fine grained sandstone and siltstone in upper
part. Basal contact with lower part of McCoy Mountains Formation
(unit KJmlu) is locally unconformable. In Dome Rock Mountains,
includes a lenticular, S5-m-thick tuff bed that has a U-Pb zircon
age of 7832 Ma (Tosdal, 1988). On this basis, members F through
L (units Kmf through Kml) are considered to be of Late Cretaceous
age. Thickness in McCoy Mountains approximately 2,600 m

Lower part, undivided (Cretaceous or Jurassic)--In Dome Rock
Mountains, Plomosa Mountains, and Livingston Hills. Lower part
of unit consists of tan quartzose sandstone and maroon mudstone
and siltstone correlative with member A (unit KJma). Upper part
consists of greenish-gray, impure quartzose sandstone, siltstone,
mudstone, and minor conglomerate that may be correlative with
members C and E (units KJmc and KJme). Conglomerate clasts are
quartzite and volcanic rocks. Strata equivalent to members B and
D (units KJmb and KJmd) are not recognized. Maximum thickness
approximately 2,350 m (Harding, 1982; Harding and Coney, 1985)

Member E (Cretaceous or Jurassic)--Light-gray phyllitic shale;
light-gray, dark-gray, and greenish-gray arkosic and volcanic-
lithic sandstone; and minor conglomerate and calcareous rocks.
Conglomerate clasts are quartzite, volcanic rocks, and granitic
rocks. Grayish-orange, calcareous shale present near top.
Thickness approximately 1,500 m

Member D (Cretaceous or Jurassie)--Dark-maroon phyllitic shale and
silty to sandy shale interbedded with minor volcanic-lithic
sandstone and conglomerate containing clasts of quartzite and
volcanic rocks. Locally intruded by diorite (not shown).
Thickness approximately 300 m

Member C (Cretaceous or Jurassic)--Dark-gray to dark-greenish gray,
very fine grained to fine-grained volcanic-lithic sandstone and
siltstone; dark-gray to dark-greenish-gray mudstone; and minor
conglomerate. Mudstone commonly contains brown calcareous pods
and lenses. Conglomerate clasts are quartzite and volcanic
rocks. Thickness approximately 1,200 m

Member B (Cretaceous or Jurassic)--Maroon mudstone and siltstone,
commonly containing brown calcareous pods and lenses, interbedded
with minor tan quartzite and brown, recrystallized limestone.
Thickness approximately 100 m

Member A (Cretaceous or Jurassic)--Tan, fine- to medium-grained
quartzite and minor chert- and quartzite-clast conglomerate
interbedded with varying amounts of maroon mudstone and siltstone
that commonly contain brown calcareous pods and lenses.

Thickness approximately 350 m

Granite of the Mudersbach Mine area (Cretaceous)--Unfoliated, fine-
grained, equigranular granite. K-Ar age of 85 Ma (Amoco
Minerals, oral communication, in Stoneman, 1985a; dated mineral
not specified)
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Sedimentary rocks of Apache Wash (Cretaceous or Jurassic)--Fining-
upward sequence of conglomerate, sandstone, and siltstone,
structurally interleaved on low-angle faults with the lower part
of the McCoy Mountains Formation (unit KJmlu) in the southern
Plomosa Mountains. Age relation to the McCoy Mountains Formation
uncertain (Harding and Coney, 1985). Thickness in the vicinity
of Apache Wash approximately 1,900 m (Harding, 1980). Divided
into:

Siltstone--Light- to medium-gray, thin-bedded siltstone and minor
fine-grained sandstone. Graded beds common. Thickness
approximately 900 m (Harding, 1980)

Conglomerate and sandstone--Brownish-yellow to reddish-brown,
massive conglomerate composed primarily of poorly sorted, angular
clasts of quartzite, carbonate rocks, and volcanic rocks; and
medium- to dark-gray arkosic sandstone. Conglomerate decreases
in abundance upsection and from south to north. In southern part
of outcrop area, conglomerate locally contains large, angular
blocks and slabs of quartzite and carbonate rocks as much as
several hundred meters long, interpreted as slide blocks. Graded
beds locally present in sandstone. Thickness in vicinity of
Apache Wash approximately 1,000 m (Harding, 1980)

Volcanic and sedimentary rocks, undivided (Jurassic and Triassic)--In
Big Maria Mountains and Riverside Mountains

Volcanic rocks of the Dome Rock sequence of Tosdal and others (1989)
(Jurassic)--Consists primarily of rhyolitic to dacitic, massive
volcanic rocks commonly referred to as quartz porphyry. Rocks
typically are composed of a microcrystalline, felsic groundmass
and phenocrysts of quartz, feldspar, and rare biotite mostly 2 mm
in diameter or smaller. Commonly foliated and metamorphosed to
greenschist and lower amphibolite facies. Interpreted to have
originated as ash-flow tuff, tuff, flows, and hypabyssal porphyry
(Tosdal, 1988; Tosdal and others, 1989). Locally includes
sandstone and conglomerate composed of reworked volcanic
detritus, particularly near top of unit. Geochronologic data
indicate a minimum age of early Late Jurassic (Tosdal and others,
1989). In Dome Rock Mountains, locally includes:

Upper bedded unit--Thin- to thick-bedded, fine-grained, felsic tuff
and tuffaceous sedimentary rocks that form the uppermost part of
the Dome Rock sequence and concordantly underlie the McCoy
Mountains Formation

Lower bedded unit--Dark, thin-bedded, strongly metamorphosed
sedimentary or volcaniclastic rocks that form the lowermost
exposed part of the Dome Rock sequence. Rocks are composed
largely of calc-silicate minerals, quartz, and biotite

Plutonic rocks of the Kitt Peak-Trigo Peaks super-unit of Tosdal and
others (1989) (Jurassic)--Porphyritic granitoid rocks (ranging in
composition from granodiorite and quartz monzodiorite to quartz
syenite), leucocratic granite, granodiorite, and diorite. Most
abundant rock type is medium- to coarse-grained, strongly
foliated to unfoliated, porphyritic granodiorite characterized by
potassium feldspar phenocrysts 1 to 5 cm long and by clotted
mafic minerals, primarily biotite. Leucocratic granite is fine
to coarse grained, equigranular, and unfoliated to weakly
foliated; it commonly intrudes the porphyritic granitoid rocks.
Fine-grained, foliated granodiorite and diorite are present
locally. U-Pb zircon ages of porphyritic granodiorite and
leucocratic granite of the Kitt Peaks-Trigo Peaks super-unit
within and outside the map area are approximately 160 to 165 Ma
and 158 to 161 Ma, respectively (Tosdal, 1988; Tosdal and others,
1989; R.M. Tosdal, oral commun., 1990). Quartz syenite in the
Moon Mountain area has a U-Pb zircon age of 160:+15 Ma (Knapp,
1989). Locally divided into:

Leucocratic granite--In Dome Rock Mountains

Foliated granodiorite and diorite--In Little Maria Mountains and
northern Dome Rock Mountains

Hornblende gabbro--In Big Maria Mountains

Jai Altered igneous rocks (Jurassic)--Light-colored, fine-grained,

strongly metamorphosed, foliated, sheared igneous rocks in
central Dome Rock Mountains. Probably derived from Jurassic
voleanic rocks and (or) leucocratic granite

JRs Sedimentary rocks (Jurassic and Triassic)--Variably metamorphosed

sedimentary rocks generally consisting of, in descending order:
fine-grained, locally crossbedded quartzite correlated with the
Jurassic Aztec Sandstone (Hamilton, 1982, 1987); conglomeratic
rocks containing clasts of quartzite, carbonate rocks, and
granite; greenschist, gypsiferous schist, and calcareous
quartzite correlated with the Triassic Moenkopi Formation.
Includes conglomerate that unconformably overlies rocks of
Proterozoic age in the southern Plomosa Mountains (Reynolds and
others, 1989; M.F. Lerch, unpublished mapping)

Ram Quartz monzonite and monzodiorite (Triassic)--Porphyritic biotite

quartz monzonite and hornblende monzodiorite in Mule Mountains.
Age is about 213 Ma on the basis of unpublished U-Pb analysis of
zircon (R.M. Tosdal, written commun., 1990). Petrologically
similar to the Late Triassic Mount Lowe Granodiorite (Tosdal,
1988)

®Rd Diorite and gabbro (Triassic?)--Hornblende diorite and gabbro,

locally metamorphosed to amphibolite, in Mule Mountains and
Little Chuckwalla Mountains. Age alternatively could be
Proterozoic (Tosdal, 1988; R.E. Powell, written commun., 1989).
In Little Chuckwalla Mountains, mixed with gneiss of probable
Proterozoic age (R.M. Tosdal, written commun., 1990)

Pzs Sedimentary rocks, undivided (Paleozoic)--Variably metamorphosed

sedimentary rocks of presumed Paleozoic age consisting of
limestone, dolomite, calcitic marble, dolomitic marble, calc-
silicate rocks, quartzite, and schist. May include some rocks of
Triassic and (or) Jurassic age

PEs Sedimentary rocks (Permian to Cambrian)--Complete, or nearly

complete, sections of Permian to Cambrian strata equivalent to
units P Ps and MEs combined, but too thin (owing to tectonic ~
attenuation) to show at the map scale

P Ps Sedimentary rocks (Permian and Pennsylvanian)--Variably metamorphosed

sedimentary rocks consisting of, in descending order: cherty and
non-cherty limestone, dolomite, and marble correlated with the
Permian Kaibab Limestone; fine-grained quartz sandstone and
quartzite correlated with the Permian Coconino Sandstone;
quartzitic calc-silicate schist correlated with the Permian
Hermit Shale; calcareous sandstone, quartzite, and calc-silicate
rocks correlated with the Permian and Pennsylvanian Supai
Formation (Miller, 1970; Hamilton, 1982; Stone and others,

1983). Thickness highly variable because of tectonic attenuation

MEs Sedimentary rocks (Mississippian to Cambrian)--Variably metamorphosed

sedimentary rocks consisting of, in descending order: massive
limestone and marble correlated with the Mississippian Redwall
Limestone or Escabrosa Limestone; massive dolomite and dolomitic
marble of probable Devonian and Cambrian age; thinly banded
limestone and marble of probable Cambrian age; shale, schist, and
thin-bedded quartzite correlated with the Cambrian Bright Angel
Shale or Abrigo Formation; feldspathic quartzite and
conglomeratic quartzite correlated with the Cambrian Tapeats
Sandstone or Bolsa Quartzite (Miller, 1970; Hamilton, 1982; Stone
and others, 1983). Thickness highly variable because of tectonic
attenuation

Bpg Porphyritic granite and augen gneiss (Proterozoic)--Coarse-grained,

variably foliated and metamorphosed plutonic rocks characterized
by phenocrysts or porphyroblasts of potassium feldspar 1 to 5 cm
long. In Big Maria Mountains, includes rocks that have a Middle
Proterozoic U-Pb zircon age of about 1400 Ma (L.T. Silver, oral
commun. in Hamilton, 1982). In parts of area, unit may include
rocks of Early Proterozoic age in addition to rocks of Middle
Proterozoic age. Depositionally overlain in several places by
strata correlated with the Tapeats Sandstone (lowermost part of
unit MCs)

Pgg Granite, gneiss, and diorite, undivided (Proterozoic)--In upper plate

of detachment fault in northern Plomosa Mountains

Bgd Granodiorite (Proterozoic)--Dark-colored, medium-grained,

equigranular granodiorite in southern Plomosa Mountains. Early
Proterozoic U-Pb zircon age of 1730 to 1750 Ma (L.T. Silver,
cited in Miller, 1970)

Bd Diorite (Proterozoic)--Near Quartzsite

Plg Leucocratic granite (Proterozoic)--Quartz-rich, pink-weathering
granite near Quartzsite

Pms Metasedimentary rocks (Proterozoic)--Fine-grained paraschist,
paragneiss, and quartzite in Dome Rock Mountains. Age assignment
is supported by Rb-Sr and Sm-Nd analysis (F.M. Lerch, written
commun., 1990)

Bmv Metavolcanic rocks (Proterozoic)--Fine-grained, felsic metavolcanic
rocks in Dome Rock and Plomosa Mountains. Rocks typically
contain quartz phenocrysts 1 to 2 mm in diameter. Age assignment
is supported by Rb-Sr and Sm-Nd analysis (Reynolds and others,
1989; F.M. Lerch, written commun., 1990)

Pgn Gneiss and amphibolite {(Proterozoic)

UNITS OF MIXED AND (OR) UNCERTAIN AGE

KPm Migmatitic gneiss of Mesquite Mountain (Cretaceous and Proterozoic)--
Quartzofeldspathic gneiss and amphibolite of probable Proterozoic
protolith age interlayered with synmetamorphic sills of medium-
to coarse-grained biotite granite of Late Cretaceous age (Knapp,
1989). U-Pb zircon age of granite crystallization and
migmatization is 67.2¢1.4 Ma (Knapp, 1989). Gneissic layering is
overprinted by younger fabrics interpreted to be related to
Miocene extensional deformation (Knapp, 1989)

MzBgn Gneissic rocks, undivided (Mesozoic and Proterozoic)--Strongly
foliated and lineated mylonitic gneiss and augen gneiss
interpreted to be derived primarily from protoliths of Jurassic
plutonic rocks and Proterozoic metamorphic and plutonic rocks.
Includes some migmatitic gneiss (Hamilton, 1984)

MzPfg Fine-grained gneiss (Mesozoic or Proterozoic)--Quartzofeldspathic
gneiss of uncertain protolith. Intruded by plutonic rocks of the
Kitt Peak-Trigo Peaks superunit (unit Jp)

MzPh Hornfels (Mesozoic or Proterozoic)--Dark-brown to green, fine-grained
siliceous hornfels in central Dome Rock Mountains. Intruded by
plutonic rocks of the Kitt Peak-Trigo Peaks superunit (unit Jp)
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