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GEOLOGIC MAP AND DIGITAL DATABASE OF THE PINTO MOUNTAIN 7.5' QUADRANGLE,
RIVERSIDE COUNTY, CALIFORNIA
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This report is preliminary and has not been reviewed for conformity with U.S. Geological Survey
editorial standards or with the North American Stratigraphic Code. Any use of trade, product, or
firm names is for descriptive purposes only and does not imply endorsement by the U.S.
Government.
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Base from U.S. Geological Survey
7.5' Pinto Mountain quadrangle, 1986
Lambert conformal conic projection
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YOUNG SURFICIAL DEPOSITS—Loose to moderately consolidated alluvial
and eolian deposits on piedmont slopes. Alluvial deposits exhibit slightly to strongly
dissected geomorphic surfaces characterized by Av/Cox or Av/Bw/Cox soil profiles
typical of Holocene surfaces (McFadden, 1988; Bull, 1991). Deposits form a thin
mantle spread across landscape inherited from Pleistocene
Young alluvial deposits, undivided (Holocene)—Loose to moderately consolidated
alluvium deposited in canyon bottoms and on piedmont slopes. Fans spread out
as aggradational aprons across inherited Pleistocene landscape, back-filled
drainage washes from which they emanated, and grew progressively downpiedmont in nested complexes; oldest fans are proximal to range-front and
youngest fans occur on lower piedmont. Successively younger fans are inset
into older fans at their apices and either bury or feather out onto older fans
distally. Abandoned surfaces are characterized by pedogenic Av horizon of
loess-like, vesicular light brown (10YR 6/4) calcareous silt. Fan surfaces are
not dissected by streams that originate on the surfaces. Piedmont alluvial
deposits comprise two classes associated with geomorphically distinct
piedmont settings: Class 1—Deposits forming alluvial aprons characterized by
prominently cone-shaped, multi-lobed fans that coalesce into bajadas downpiedmont. Typically occur along bases of steep, fault-controlled mountain
escarpments developed in resistant rocks having weathering and denudation
characteristics that are relatively insensitive to climatic change (see Bull, 1991,
p. 161-167). Class 2—Deposits that accumulated on broad piedmont slopes
developed on less resistant rocks along deeply embayed mountain fronts.
Weathering and denudation of these less resistant rocks are relatively sensitive
to climatic change. Piedmonts are punctuated with inselbergs, rimmed with
pediments, and exhibit broad, multi-faceted slopes that drain via small intrapiedmont valleys between slope facets. Alluvium on slope facets originates as
fans distributed from feeder drainage-channels and as sheet wash on slopes
between drainage channels. Fans in class 2 piedmont settings are characterized
by low-convexity transverse profiles, and by surfaces having low-relief
morphology. Fans and sheetwash on slopes between fans commonly merge
imperceptibly. Down-piedmont, distributary slope drainage re-collects into
intra-piedmont tributary valleys that, in turn, debouch onto fans farther downpiedmont. Deposits are formed by channelized flow and by unconfined
overland flow in distributed network of branching and coalescing washes, fans,
and thin slope-blanketing sheets. Young alluvial deposits are divided into old,
middle, and young subunits roughly equivalent to Q3a,b,c units of Bull (1991).
These units are further subdivided as needed. Consists of:
Young alluvial deposits, young unit, undivided (late and (or) middle
Holocene)—On class 1 piedmonts, unit shows pale brownish gray to pale gray
on color aerial photographs; surfaces exhibit braided bar and swale morphology
generated by anastomosing channels. Unconsolidated sand and gravel, poorly
to moderately sorted; more sand and less gravel than older Qya units. Little or
no desert varnish. Surfaces correlative with Q3c and (or) Q4b surfaces of Bull
(1991). On class 2 piedmonts, unconsolidated sand and pebbly sand, poorly to
moderately sorted. Proximally, deposits are inset into older Qya units; distally,
they feather out onto surfaces of Qyam units. Surfaces correlated with Q3c
surfaces of Bull (1991). Consists of:
Young alluvial deposits, young unit, gravelly facies—Gravelly alluvium
forming feeder-channel deposits in canyon-bottoms and fans proximal to steep
range fronts. In Pinto Mountain quadrangle, fan deposits occur in class 1
piedmont setting
Young alluvial deposits, young unit, sandy facies—Sandy alluvium forming
valley-bottom deposits, fans and fan-skirts distal to steep range fronts on class 1
piedmonts, and alluvial-apron deposits on class 2 piedmonts deeply embayed
into mountain fronts
Young alluvial sand-skirt deposits (Holocene)—Distal sand deposits at toes of
alluvial fans; at least in part reworked as windblown sand
Young alluvial deposits, middle unit, undivided (middle Holocene)—On class
1 piedmonts, Qyamu forming gravelly proximal parts of fans is gray on color
aerial photographs; gravelly and sandy medial parts are mottled gray and pale
brownish gray; sandy distal parts are pale to medium brownish gray. Surfaces
on gravelly parts of fans exhibit plumose bar and swale morphology; surfaces
on sandy parts of fans exhibit braided bar and swale morphology generated by
anastomosing channels. Unconsolidated to consolidated sand and gravel, poorly
to moderately sorted. Moderate varnish on gravelly proximal parts of fans;
swales exhibit pebbly pavements underlain by Av horizon. Surfaces correlative
with Q3b surfaces of Bull (1991). On class 2 piedmonts, unconsolidated sand
and gravel, poorly to moderately sorted. Surfaces tentatively correlated with
Q3b surfaces of Bull (1991). Includes:
Young alluvial deposits, middle unit, gravelly facies, undivided—Gravelly
alluvium forming feeder-channel deposits in canyon-bottoms and fans proximal
to steep range fronts. In Pinto Mountain quadrangle, fan deposits occur in class
1 piedmont setting. Locally, divided into:
Young alluvial deposits, middle unit, gravelly facies 2—Younger gravelly
alluvial deposits of middle unit; form fans that debouch from channels incised
into older gravelly deposits of middle unit
Young alluvial deposits, middle unit, gravelly facies 1—Older gravelly
alluvial deposits of middle unit
Young alluvial deposits, middle unit, sandy facies—Sandy alluvium forming
valley-bottom deposits, fans and fan-skirts distal to steep range fronts on class 1
piedmonts, and alluvial-apron deposits on class 2 piedmonts deeply embayed
into mountain fronts

VERY YOUNG AND (OR) YOUNG SURFICIAL DEPOSITS
Very young and (or) young eolian deposits (Holocene)—Windblown sand,
unconsolidated. Where it occurs in discontinuous surficial veneers, Qvyye is
represented by a red-dot overlay pattern. As mapped, may include old eolian
deposits
Very young and (or) young playa deposits (Holocene)—Micaceous silt and clay
containing minor sand and scattered granules and pebbles; very pale brown to
pale brown. Light-colored surface on aerial photographs. Sparsely to
moderately vegetated. Occurs in two small areas of ponded mudstone, one
along Pinto Wash on east-central edge of quadrangle and one against low hills
of uplifted strata of Pinto Basin south of Pinto Wash. Older parts of this unit
overlain locally by windblown sand and distal fan deposits

VERY YOUNG SURFICIAL DEPOSITS—Loose to slightly consolidated alluvial
deposits in washes incised both into bedrock and into other Quaternary units and
graded to base-level playa deposits in Chuckwalla Valley (Index Map). Geomorphic
surfaces undissected to slightly dissected and characterized by active or recently
active sediment accumulation
Very young alluvial deposits, undivided (late Holocene)—Unconsolidated
medium- to coarse-grained sand and sandy gravel, including subordinate fine
sand and silt; bar and swale morphology; unvarnished clasts. Sparsely to
moderately vegetated; prominent riparian shrub lines. Chiefly degradational.
Includes:
Very young alluvial deposits, Unit 2—White on color aerial photographs; no soil
profile development. Mostly sand in washes developed on slopes flanking
granite inselbergs. Transported and deposited in most recently active channels;
inset into Qvya1 and older deposits. Unit surfaces correlative with Q4b surfaces
of Bull (1991)
Very young alluvial deposits, Unit 1—Light gray (2.5YR 7/2) to pale yellow;
gray on color aerial photographs; little or no soil profile development.
Transported and deposited in channels or parts of channels less recently active
than those in which unit Qvya2 deposited; incised into young alluvial and older
deposits. Unit surfaces correlative with Q4a and (or) Q4b surfaces of Bull
(1991)

DESCRIPTION OF MAP UNITS1

Bearing and plunge of stretched-pebble lineation
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Inclined
Vertical

Strike and dip of foliation and layering in metamorphic rocks

Inclined

Strike and dip of flow bedding in sedimentary strata

Fault-line scarp

Fault—Low angle, inferred. Approximately located, may
not meet map accuracy standard

Fault—High angle, observed or inferred. Solid where
location meets map accuracy standard (within 40 ft
or 12 m); dashed where approximately located, may
not meet map accuracy standard; dotted where
concealed

Facies boundary—Intra-unit boundary that separates
alluvial deposits derived from different drainages.
Approximately located, may not meet map accuracy
standard

Bearing and plunge of minor fold axis and parallel lineation

49

45

P

5

Contact—Solid where location meets map accuracy
standard (within 40 ft or 12 m); dashed where
approximately located, may not meet map accuracy
standard; dotted where concealed

The matrix color of surficial materials and their pedogenic soils is
classified according to the Munsell soil-color charts (Munsell, 1975).
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OLD SURFICIAL DEPOSITS—Consolidated deposits in alluvial fans, on
piedmont slopes, and in colluvial debris aprons. Old deposits exhibit slightly to
strongly dissected geomorphic surfaces; gravelly deposits have well-developed and
strongly varnished pavements; granitic debris characterized by Av/Bt/Bk/Cox soil
profiles; Stage III-IV carbonate morphology. These deposits merge with one another
to form a thin mantle that formed on an evolving Pleistocene landscape
Old alluvial deposits (Holocene? and Pleistocene)—Consolidated alluvium
deposited in canyon and arroyo bottoms and on piedmont slopes. As with
young alluvial deposits (Qya units), old piedmont alluvial deposits comprise
two classes: (1) Deposits that occur in alluvial aprons characterized by
prominently cone-shaped, multi-lobed fans that coalesce into bajadas downpiedmont. Sediments generally have a source in resistant rocks having
weathering and denudation characteristics that are relatively insensitive to
climatic change (see Bull, 1991, p. 161-167). Sand and gravel. Unit surfaces
consist of very well-developed pavements of strongly varnished pebbles and
cobbles; dark and smooth. Pavements underlain by pedogenic Av horizon of
very pale brown (10YR 7/3), loess-like, vesicular silt. Relict pavements and
underlying old alluvial deposits are more deeply dissected with increasing age.
(2) Deposits that occur on broad piedmont slopes developed on relatively less
resistant rocks along deeply embayed mountain fronts. Weathering and
denudation characteristics of these less resistant rocks are relatively sensitive to
climatic change. In Pinto Mountain quadrangle, class 2 piedmont deposits
consist of consolidated alluvium and slope wash that accumulated as thin
aprons on pediments beveled onto Mesozoic granitic rocks, Proterozoic granite
gneiss of Joshua Tree, and Quaternary and (or) Tertiary strata. The underlying
crystalline rocks are exposed south of the quadrangle, where alluvial units are
buttressed against bases of inselbergs in the Eagle Mountains (see Index Map).
Much of mapping of these deposits is based on aerial photograph interpretation
and has not been field-checked; age assignments are tentative. Consists of:
Old alluvial deposits, young unit (Holocene? and late Pleistocene)—Sand and
pebbly to cobbly sand deposited as alluvial fill in canyons and arroyos and in
aprons buttressed against bases of inselbergs and mountain massifs. Deposits
chiefly derived from exposures of granite gneiss of Joshua Tree and
monzodiorite of Munsen Canyon south of quadrangle (see Powell, 2001a,
2001b). Pavements are light-colored, smooth, and moderately incised by
dendritic networks of closely spaced gullies generated by surface run-off.
Deposits partially bury older erosional landscape on which pediment flatirons
had developed on earlier alluvial-slope aprons Deposits inset into Qoam units.
As mapped, may include older Qoam units having atypically light-colored
pavement
Old alluvial deposits, middle unit, undivided (Pleistocene)—Sand and gravel.
Surfaces consist of very well-developed pavements of strongly varnished
pebbles and cobbles; surfaces are dark and smooth. Pavements underlain by
pedogenic Av horizon of very pale brown (10YR 7/3), loess-like, vesicular silt.
Relict pavements and underlying old alluvial deposits are more deeply
dissected with increasing age. Includes:
Middle unit 3 (late Pleistocene)—Sand and gravel. Pavements are generally
continuous over broad relict surfaces; slightly to moderately incised by
dendritic network of scattered to closely spaced gullies. Deposits are inset into
extant old and very old alluvial deposits (Qoam2; Qvoa)
Middle unit 2 (middle? Pleistocene)—Sand and gravel. Pavements extremely
dark; moderately to deeply incised by dendritic network of gullies. Pavement
and Av horizon underlain by reddened pedogenic B-horizon, in turn underlain

YOUNG AND (OR) OLD SURFICIAL DEPOSITS
Colluvial deposits, undivided (Quaternary)—Colluvial aprons shed from
crystalline basement escarpments along canyon walls and range-fronts;
predominantly talus

YOUNG AND OLD(?) SURFICIAL DEPOSITS
Young alluvial deposits, old oxidized sandy unit (middle and (or) early
Holocene and late Pleistocene?)—Sand and pebbly to cobbly sand forming
aprons on mountain-front and inselberg piedmonts where source terrane
consists of Cretaceous granitic rocks. Thickest where buttressed against
inselbergs or range-front; tapers down-piedmont into thin veneers on
Pleistocene deposits. Where unit is exposed in arroyo walls high on piedmont
slopes, loose surficial sediment passes down-section into firmer slope wash and
alluvial deposits. Deposits of this unit redden with depth and probably contain
one or more buried soil horizons. In places, reddened sediment contains
scattered equant blebs of filamentous calcite, indicating an incipient (Stage I)
calcic soil. Unit surfaces are smooth, sandy, and characterized by oxidized
grains of potassium feldspar that range in color from reddish yellow (5YR 6/6
to 7/6) to yellowish red (5YR 5/6) to pink (5YR 7/4); appear orange on color
aerial photographs. These grains occur as veneer underlain by pedogenic Av
horizon of loess-like, vesicular very pale brown (10YR 7/3) calcareous silt,
typically 1 to 4 cm thick. Av horizon underlain by pale-brown (10YR 6/3 to
6.5/3) to light yellowish-brown (10YR 6/4) sand. Unit inferred to include latest
Pleistocene and (or) early to middle Holocene aggradational alluvial deposits as
well as younger alluvial deposits that have accumulated as a result of sheet
floods originating either as drainage basin discharge or as surface run-off across
the older deposits. Proximal parts of unit are incised by channels in which more
recent young (Qyam units and Qyay units) and very young (Qvya units) alluvial
deposits have accumulated. Down-piedmont, where more recent young deposits
feather out onto Qyaos, Qyaos surfaces are slightly dissected by anastomosing
network of braided channels surrounding small islands of Qyaos. Unit typically
occurs as thin alluvial apron deposited on weathered granitic basement high on
piedmont slopes and spread down-slope across older surficial deposits. As
mapped, unit may include more recent young deposits

Jpw

TJh

TJdu
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Tb

QTpbl

QTpbs

QTpbd

QTpbc

QTsu

QTcq

Qvoa
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Qoc2
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Miocene

Pliocene

Pleistocene

Holocene

JURASSIC
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TERTIARY
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MESOZOIC

CENOZOIC

CRYSTALLINE BASEMENT ROCKS
Dike rocks, undivided (Tertiary, Cretaceous, and (or) Jurassic)—Dacite
porphyry, microdiorite, and quartz latite or rhyodacite dikes. Names are based
on phenocryst percentages. Dacite dikes are gray hornblende-feldspar porphyry
containing abundant to sparse phenocrysts of zoned euhedral plagioclase
(labradorite to andesine) as large as 1 cm, subordinate euhedral brown
hornblende and brown biotite, and rare embayed quartz set in a gray
microcrystalline groundmass of plagioclase, alkali feldspar, quartz, sphene,
apatite, and zircon. Dacite dikes trend northeast and are typically a few meters
thick, several hundred meters long, and dip steeply. They form resistant ribs and
exhibit dark brown patina of desert varnish. Similar dacite dikes intrude
Cretaceous granodiorite and monzogranite in Eagle Mountains southeast of
quadrangle. Microdiorite dikes are medium- to dark-greenish gray, fine- to very
fine-grained, and composed primarily of hornblende and plagioclase; typically
altered propylitically to epidote, chlorite, and calcite. Quartz latite dikes
typically trend north and are light to medium gray, siliceous, aphanitic rocks
containing microphenocrysts of quartz, microcline, plagioclase, and biotite. A
quartz latite dike in Big Wash in east-central Eagle Mountains yields a zircon
U-Pb intercept age of 145 Ma and a sphene U-Pb age of 142 Ma (James, 1989)
Hypabyssal intrusive rocks (Tertiary, Cretaceous, or Jurassic)—Interpreted from
color aerial photographs on basis of color and sheen similar to those of
hypabyssal dike rocks (TJdu). Restricted to single locality north of Pinto Wash
near west edge of quadrangle
Granite of Pinto Wash (Late or Middle Jurassic)—Granite; pea-sized (2-5 mm)
phenocrysts of quartz in fine- to medium-grained matrix of quartz and feldspar;
leucocratic
Quartz monzonite, monzogranite, and granodiorite of San Bernardino Wash
(Middle Jurassic)—Ranges from diorite to granite; predominantly quartz
monzonite, monzogranite, and granodiorite. Extensively exposed in eastern
Pinto and southeast of quadrangle in northeastern Eagle Mountains (Index
Map). Typically contains less than 25 percent quartz; porphyritic rocks are
characterized by lavender-tinted phenocrysts of alkali feldspar. Mafic minerals
consist of hornblende, biotite, and locally clinopyroxene; abundant sphene.
Rocks show widespread propylitic alteration. Includes:

COVER ROCKS
Sedimentary strata of Pinto Basin (Pleistocene and (or) Pliocene)—Tilted
sedimentary strata in Pinto Basin south of Pinto Wash. Outcrops of lake beds in
center of basin are probably Pliocene; outcrops of arkosic sandstone just north
of Hexie Mountains may be Pliocene or Pleistocene. Includes:
Conglomerate beds—Boulder conglomerate forming coarse alluvial bed or beds
derived from Proterozoic rocks in Hexie Mountains. In east-central Pinto Basin,
conglomerate overlies and may interfinger with lacustrine deposits (QTpbl);
proximal to Hexie Mountains, very similar boulder conglomerate mapped as
old alluvial deposits, middle unit 1 (Qoam1) overlies arkosic sandstone beds
(QTpbs);
Debris flow deposits—Matrix-supported sedimentary breccia containing cobblesized clasts derived from Jurassic plutonic rocks in Pinto Mountains; overlies
lacustrine beds (QTpbl)
Sandstone beds—Reddened arkosic sandstone. Cross-bedded, coarse-grained
sandstone containing scattered lenses of pebble conglomerate
Lacustrine beds—Claystone and mudstone beds containing interbeds of siltstone
and fine- to coarse-grained sandstone. Some sandstone beds are cemented with
white calcite; includes at least one thin bed of fresh-water limestone
Basalt (late and middle Miocene)—Basalt flows; olivine-bearing, massive, black.
Microphenocrysts include euhedral laths of labradorite, euhedral olivine
partially altered to iddingsite, and clinopyroxene. Occurs as two small
exposures in northeastern corner of quadrangle and more extensively east of
quadrangle in northern Eagle and southern Pinto Mountains. South of
quadrangle, forms pipes and (or) near-vent flows on small inselbergs rising
above pediment that forms south slope of Pinto Basin. Similar flows in Eagle
Mountains southeast of quadrangle yield whole-rock conventional K-Ar ages of
7.8 and 10.2 Ma (Carter and others, 1987)
Sedimentary deposits (late? and middle Miocene)—Arkosic sandstone and
siltstone; minor conglomerate. As mapped, may include Tertiary weathering
regolith. Restricted to single exposure in northeastern corner of quadrangle

QUATERNARY AND (OR) TERTIARY SURFICIAL DEPOSITS
Conglomerate, quartzite-clast (Quaternary and (or) Tertiary)—Boulder
conglomerate and sandstone shed in coarse alluvial apron from quartzite
outcrops on Pinto Mountain
Sedimentary deposits, undivided (Quaternary and (or) Tertiary)—Interpreted
from aerial photographs. As mapped, may include parts of units Qvoa, Ts,
QTcq, and (or) Tertiary saprolite

VERY OLD SURFICIAL DEPOSITS—Deposits in alluvial fans and on piedmont
slopes. Very old deposits exhibit strongly dissected geomorphic surfaces
characterized by truncated Av/K soil profiles; carbonate morphology in K horizon is
consistent with pedogenesis in the range of Stage IV-VI; pervasive hard to very hard
chalky cementation is typically accompanied by abundant veins of laminar calcrete
Very old alluvial deposits (early Pleistocene)—Moderately to well-cemented sand
and boulder gravel; unit exhibits ridge-and-ravine (ballena) morphology. Ridges
are rounded and littered with calcrete fragments; no remaining pavement. As
mapped, may include quartzite-clast conglomerate unit (QTcq)

by pervasively chalky-cemented sand and gravel. Deposits are inset into extant
old and very old alluvial deposits (Qoam1; Qvoa)
Middle unit 1 (middle and early Pleistocene)—Sand and boulder gravel. Very
well developed pavement with strongly varnished pebbles and cobbles.
Prominent ridge-and-ravine (ballena) morphology; pavements extremely dark,
deeply incised by dendritic network of ravines, and preserved only in
discontinuous remnants along ridge crests. Moderately to well-cemented
pedogenic K-horizon. Where pavement has been completely removed,
erosional ridges are rounded and surface is littered with calcrete fragments.
Pavement underlain by pedogenic Av horizon of very pale brown (10YR 7/3),
loess-like, vesicular silt. Deposits debouch from channels incised into bedrock.
Erosional morphology of unit exhibits three markedly different surficial
settings, each providing a distinct microenvironment: (1) dark pavement as
discontinous relics on ridge crests; (2) colluvial debris on ridge slopes,
including lighter-colored young(?) slope wash derived from parent rock and
dark-colored slope-wash (Qoc) shed from the varnished pavement surface; and
(3) ravine-bottom alluvium
Old colluvial deposits, undivided (Pleistocene)—Varnished debris aprons on
recessive slopes below resistant cap rocks; varnished lag gravels. Colluvial
debris also is shed from resistant quartzite and gneiss ridges down recessive
granite slopes onto pediments and from flat-topped, pavemented surfaces of
Qoam1 and Qoam2 down steep banks eroded into the underlying deposits. On
older sedimentary deposits, colluvial deposits consist of lag gravels of
varnished pebbles and cobbles. Debris aprons typically are dissected and
partially eroded, leaving resistant flatirons of relict colluvium on slopes eroded
into less resistant substrate. On slopes mantled with more than one generation
of colluvium, flatirons of successively older deposits crop out progressively
lower on slopes, providing a record of erosional retreat of capping unit. Welldeveloped pavements on colluvial deposits are very dark and smooth, consist of
strongly varnished pebbles and cobbles, and are underlain by pedogenic Av
horizon of very pale brown (10YR 7/3), loess-like, vesicular silt. Includes:
Unit 2—Varnished debris aprons preserved in flatirons on slopes below cap
rock
Unit 1—Varnished debris aprons preserved in flatirons on slopes below cap
rock
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Young alluvial deposits, old unit (Holocene)—Consolidated coarse gravel and
sand forming fans adjacent to mountain-front escarpments. On color aerial
photographs, unit shows as dark brownish gray to dark gray to black surfaces
characterized by plumose anastomosing channels indicative of bar and swale
morphology. Locally, unit includes cobbly and bouldery debris flow deposits.
Moderate to strong varnish on rocky surfaces. Proximally, unit is inset into
Pleistocene deposits (Qoam3; Qoay); distally, it overlaps them. Inferred
stratigraphic position, strong desert varnish, and bar and swale morphology
suggest early Holocene age. Surfaces correlative with Q3a surfaces of Bull
(1991). Extent of unit interpreted largely from aerial photographs. Includes:
Young alluvial deposits, old unit, gravelly facies, undivided (middle and
(or) early Holocene)—Gravelly alluvium forming feeder-channel deposits in
canyon-bottoms and fan deposits proximal to steep range fronts on class 1
piedmonts. On some fans, two sequences can be distinguished morphologically.
Locally, divided into:
Young alluvial deposits, old unit, gravelly facies 2—Younger sequence of
coarse gravelly alluvial deposits. At a few localities, early fan deposits can be
distinguished in this sequence on the basis of a rougher surface texture as seen
on color areal photographs. Locally, contains:
Young alluvial deposits, old unit, gravelly facies 2, rough
surface—Coarsest and most proximal parts of unit 2 that display an especially
rough surface texture on aerial photographs; texture reflects high-relief bar and
swale morphology associated with extremely coarse gravel or reworked debris
Young alluvial deposits, old unit, gravelly facies 1—Older sequence of
coarse gravelly alluvial deposits. At a few localities, early fan deposits can be
distinguished in this sequence on the basis of a rougher surface texture as seen
on color areal photographs. Locally, contains:
Young alluvial deposits, old unit, gravelly facies 1, rough
surface—Coarsest and most proximal parts of unit 1 that display a rough
surface texture on aerial photographs; texture reflects high-relief bar and swale
morphology associated with extremely coarse gravel or reworked debris
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N0TE: This geologic map is one representation of rock units contained in the
digital database. The database also describes a hierarchical array of
stratigraphic parents of the mapped units. The parent units aggregate the rock
units shown on this map and can be used to generate and display more
generalized geologic maps. Some of the parent units are described here in this
Description of Map Units; all are described in the Description of Database
Units in the summary pamphlet that accompanies this Open-File Report.
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White unit—Very coarse-grained, vitreous, white to light-gray quartzite
(98-99% quartz) having interlocking grains as large as 1 cm; grains are strongly
recrystallized and have sutured boundaries; no evidence of relict rounded
sedimentary grains; massive; bedding obscure or obliterated. As mapped, may
include domains of remobilized quartz. On east flank of Pinto Mountain,
chiefly interpreted from color aerial photographs
Pelitic unit—Dark metamorphosed pelitic rocks, containing very abundant
aluminosilicate minerals; chiefly composed of quartz, muscovite, sillimanite
and (or) andalusite; biotite-bearing in places. Porphyroblastic to granoblastic;
schistose to unfoliated in Pinto Mountains. Unit also contains dark-colored
quartzite; as mapped, may include bodies of Jurassic mafic and intermediate
intrusive suite (Jmiu). On east flank of Pinto Mountain, chiefly interpreted from
color aerial photographs. Well developed patina of desert varnish makes unit
show as dark on color aerial photographs
Metamorphosed regolith (Middle or Early Proterozoic)—Aluminous horizon
at top of granite gneiss beneath overlying quartzite; 3 to 5 m thick. Consists of
quartz (50-55%), muscovite, and as much as 40 percent andalusite and (or)
sillimanite. Interpreted as metamorphosed weathering regolith. Feldspar
phenocrysts in granite beneath regolith are increasingly altered upward toward
contact (represented by increasingly abundant muscovite at the present
metamorphic grade) and base of regolith is marked by abrupt disappearance of
feldspar. Quartz grains have about same size range and distribution as
phenocrysts in underlying granite gneiss. Metamorphosed regolith is
porphyroblastic granofels here in Pinto Mountains, where it is caps porphyritic
granite and is overlain by undeformed conglomerate. Schistose to southeast in
Conejo Well quadrangle, where it overlies granite gneiss and underlies
stretched-pebble conglomerate
Granite gneiss of Joshua Tree (Early Proterozoic)—Biotite-plagioclase-quartzalkali feldspar flaser augen gneiss. Light gray to white, leucocratic; light to
moderate rusty brown patina on weathered surfaces. Augen are typically
elongate, spindle-shaped aggregates of alkali feldspar, plagioclase, and quartz;
some augen have cores of microcline megacrysts with "pressure shadow" tails
of recrystallized finer-grained quartz and feldspar. Gneissic foliation exhibited
as quartzo-feldspathic layers 1 to 2 cm thick separated by wispy, discontinous
stringers of biotite. Folia typically are folded. Unit yields U-Pb zircon
minimum age of 1650 Ma (L.T. Silver, 1978-1980, oral communication).
Metamorphosed and penetratively deformed after development of weathering
regolith and deposition of overlying quartzite of Pinto Mountain
Porphyritic granite of Joshua Tree (Early Proterozoic)—Porphyritic granite.
Light gray to white, leucocratic; light to moderate rusty brown patina on
weathered surfaces. Phenocrysts of white to gray alkali feldspar and greenishwhite plagioclase, and spheroidal quartz (<1 cm). Less than 10 percent biotite,
typically in recrystallized clots. Unit yields U-Pb zircon minimum age of 1650
Ma (L.T. Silver, 1978-1980, oral communication)

Porphyritic unit—Medium- to coarse-grained porphyritic plutonic rocks; vary in
composition from quartz monzonite to monzogranite and granodiorite.
Unfoliated to foliated. Hornblende-biotite to biotite-hornblende; phenocrysts
are lavendar-tinted to pinkish-gray alkali feldspar; propylitically altered. Yields
biotite conventional K-Ar age of 167 Ma (Bishop, 1963) in Pinto Mountains
north of quadrangle and zircon U-Pb ages of about 165 Ma (Silver, 1978, oral
communication; Wooden and others, 1994) in Pinto Mountains north of
quadrangle and in Eagle Mountains southeast of quadrangle
Mafic and intermediate intrusive suite, undivided (Jurassic)—Intermingled
mafic and mafic intermediate rocks of varied composition and texture. Color
index ranges from 50 to >95. Includes coarse- to very coarse-grained
hornblendite and hornblende gabbro, medium- to coarse-grained biotitehornblende diorite, fine-grained, dark-colored diorite to quartz diorite, mediumgrained diorite and quartz diorite, and coarse- to extremely coarse-grained
gabbro-dioritic pegmatite. Intruded by porphyritic quartz monzonite,
monzogranite, and granodiorite of San Bernardino Wash (Jsbp). Includes:
Dark unit—Especially dark-weathering mafic rock as interpreted on color aerial
photographs. Restricted to southern margin of Pinto Mountains in quadrangle
Gneiss assemblage of Hexie Mountains (Early Proterozoic)—Orthogneiss and
paragneiss. Stratigraphic, and intrusive relations between constituent units
typically overprinted by metamorphic and deformational events (Powell, 1993).
Widespread in the Hexie, western Pinto, southeastern Eagle, Orocopia,
Chuckwalla and Little Chuckwalla Mountains (Index Map). Consists of:
Pinto Gneiss of Miller, 1938 (Early Proterozoic)—Intermingled ortho- and
paragneiss. Widespread in the western Pinto, Hexie, Cottonwood, and
Chuckwalla Mountains; also crops out in southwestern Eagle and easternmost
Orocopia Mountains. Restricted to rocks included in Miller's original
description of unit; does not incorporate expanded usage of Rogers (1961).
Includes:
Pinto Gneiss, leucocratic granitic orthogneiss—Foliated, lineated leucocratic
biotite granite to granitic gneiss, medium- to very coarse-grained. Consists of
alkali feldspar, plagioclase, quartz, and biotite; garnet is commonly present as
isolated tiny crystals or as large, recrystallized clots of tiny garnets
Pinto Gneiss, dark unit, undivided—From youngest to oldest, includes: (1)
Biotite-quartz-feldspar gneiss; prominently layered, having alternating lightcolored laminae rich in alkali feldspar and dark-colored laminae rich in biotite
and oligoclase; contains abundant quartz (30-50%); garnet is common; (2)
amphibolite; and (3) metasedimentary and (or) metamorphosed hydrothermally
altered rocks. Includes:
Metasedimentary and (or) metamorphosed hydrothermally altered
rocks of Pinkham Canyon, undivided—Regionally, metasedimentary rocks
comprise (a) schistose garnet-sillimanite/andalusite-muscovite-biotite-quartzfeldspar pelitic gneiss, (b) compositionally laminated, siliceous granofels
consisting predominantly of quartz and cordierite and containing varying
amounts of sillimanite and (or) andalusite, garnet, staurolite, plagioclase, and
alkali feldspar, biotite, and muscovite, (c) bluish gray siliceous granofels, (d)
scattered thin layers of ferromagnesian schist and granofels. Includes:
Siliceous granofels of Wilson Canyon—Bluish gray siliceous granofels
consisting predominantly of coarse-grained quartz and very fine-grained
sericite that has replaced plagioclase and cordierite pseudomorphically
Eagle Mountains assemblage (Proterozoic)—Regional grouping of metamorphic
rock units comprising granitic basement terrane depositionally overlain by
metasedimentary supracrustal section. Eagle Mountains assemblage is
widespread in Eagle, Pinto, and Chuckwalla Mountains. Consists of:
Metasedimentary rocks (Middle or Early Proterozoic)—Metamorphosed
platform section of quartzite, pelitic schist and porphyroblastic granofels,
ferriferous feldspathic schist, dolomite, and minor limestone. Not all rock types
crop out in Pinto Mountain quadrangle. Thermally metamorphosed throughout
region. Deformed in the Chuckwalla, Eagle, and southern Pinto Mountains;
undeformed in central Pinto Mountains. Includes:
Dolomite of Iron Chief mine (Middle or Early Proterozoic)—Very coarsegrained dolomite marble having interlocking recrystallized grains as large as 1
cm. White to light gray, grayish orange (10YR 7/4) to pale yellowish or
orangish brown weathering. Thin to thick-layered intervals rich in dark-brown
weathering siliceous nodules, pods, and lenses; sporadic layers of very coarsegrained white calcite marble (<3 m thick), quartzite, and dark-brownweathering hematite-dolomite (iron ore). Contains scattered calc-silicate
minerals, including garnet, diopside, and phlogopite
Quartzite of Pinto Mountain (Middle or Early Proterozoic)—Consists of
three interfingering lithofacies: (1) gray to bluish gray quartzite, coarse- to very
coarse-grained, vitreous, thin bedded to massive, containing granule and pebble
conglomerate beds; (2) white quartzite, coarse- to very coarse-grained, vitreous,
massive; and (3) pelitic rocks. Includes two sequences of units, one designated
by number and one by color and composition:
Unit 9—White to light gray quartzite; chiefly interpreted from color aerial
photographs
Unit 8—Dark gray, coarse-grained, vitreous quartzite containing granule to
pebble conglomerate beds; cross-bedded; upright
Unit 7—Pelitic rocks; composed of andalusite, white mica, and quartz.
Porphyroblastic to granoblastic; not foliated in Pinto Mountains; schistose in
Eagle Mountains southeast of quadrangle. Well developed patina of desert
varnish makes unit show as dark on color aerial photographs
Unit 6—Very coarse-grained, vitreous, white to light-gray quartzite (98-99%
quartz) with interlocking grains as large as 1 cm. As mapped, may include
domains of remobilized quartz.
Unit 5—Pelitic rocks; composed of andalusite, white mica, and quartz.
Porphyroblastic to granoblastic; not foliated in Pinto Mountains; schistose in
Eagle Mountains southeast of quadrangle. Well developed patina of desert
varnish makes unit show as dark on color aerial photographs
Unit 4—Dark gray, coarse-grained, vitreous quartzite with granule to pebble
conglomerate beds; cross-bedded; upright
Unit 3—Pelitic rocks; chiefly quartz-muscovite-sillimanite/andalusite rock.
Porphyroblastic to granoblastic; not foliated in Pinto Mountains; schistose in
Eagle Mountains southeast of quadrangle
Unit 2—Very coarse-grained, vitreous, white to light-gray quartzite (98-99%
quartz) with interlocking grains as large as 1 cm; grains are strongly
recrystallized and have sutured boundaries; no evidence of relict rounded
sedimentary grains; massive; bedding obscure or obliterated; thin seams rich in
reddish black hematite and aluminosilicate minerals. As mapped, may include
domains of remobilized quartz
Unit 1—Mottled light- to dark-gray to bluish-gray quartzite (>95% quartz);
medium bedded to massive; contains andalusite and sillimanite. Conglomerate
occurs in layers and lenses as thick as 3 m near unconformity at base of
quartzite unit. Clasts consist of pebbles and cobbles of (1) very coarse-grained
white quartzite or quartz (85-95%), (2) tabular clasts of fine-grained black
specular hematite-rich quartzite (5-15%), and (3) rare fine-grained jasper.
Matrix is mottled light to dark gray quartzite. Deformed clasts have aspect
ratios as great as 10:2:1. Hematite imparts characteristic rusty brown stain.
Deposited nonconformably on regolith developed on granite of Joshua Tree
Gray unit—Gray quartzite. On east flank of Pinto Mountain, chiefly
interpreted from color aerial photographs. Consists of:
Light gray unit—Light-gray to gray quartzite (>95% quartz). As
mapped, may include domains of remobilized quartz
Dark gray unit—Dark-gray to bluish-gray quartzite (> 95% quartz)
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