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DESCRIPTION OF MAP UNITS

SURFICIAL DEPOSITS

Qa | ALLUVIAL DEPOSITS (Holocene) - Unconsolidated silt, sand and gravel
- deposited in active stream channels.

/| EOLIAN DEPOSITS (Holocene) - Well sorted, unconsolidated silt or sand
deposited in dunes and dune fields.

avalanche deposit. This unit grades laterally into the lacustrine facies of
member 2 to the west. The clasts are metaplutonic and plutonic rocks
matching with a sediment source in the Slate Range. Locally these
metaplutonic and plutonic clasts are mixed with 20% volcanic clasts. The
volcanic clasts match with volcanic units exposed in the Eagle Crags, to
the south of Pilot Knob Valley. A rock avalanche deposit occurs within
this section of breccia of mostly pink-weathering coarse granite with
~5% dark greenish-black metamorphic rock. This breccia occurs as a
layer 1 to 5 m thick. The clasts types correlate with the coarse alaskitic

gray-blue colored volcanic debris flows with a tuffaceous matrix and is
in turn overlain by andesitic lava flows.

Tuffaceous deposits (middle Miocene) - Light-colored (white to yellow)

felsic tuffs and tuffaceous sandstones that occur below the intermediate
composition lava flows. Much of this deposit is felsic ash tuff, but layers
of pumice lapilli tuff and lithic lapilli tuff do occur locally. Some of the
tuffs contain opaline silica mineralization. The thickness of this unit
varies with a maximum thickness of ~50 meters.

Lacustrine deposits (middle Miocene) - Light-gray, massive textured

lacustrine limestone beds generally 10-25 cm thick. These are

Metavolcanic-sedimentary subunit 2 (Late Jurassic) - Middle subunit of

the metavolcanic-metasedimentary rocks of predominantly silvery-gray
phyllite to phyllitic mylonite with lesser amounts of coarse-grained
meta-sandstone and pebble meta-conglomerate. A few of the units
preserve welded ash-flow tuff textures, such as fiammé. The thickness of
this interval is ~700 meters (Dunne et al., 1998).

- Metavolcanic-sedimentary subunit 1 (Late Jurassic) - Structurally

lowest subunit of metavolcanic rocks consisting dominantly of light gray
phyllites and mylonites that are interpreted to have protoliths of felsic

thin layers of white talc schist occur locally.
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Qi | INTERMEDIATE AGE ALLUVIAL DEPOSITS (Holocene) — Unconsolidated silt,
sand and gravel deposits with moderate desert pavement development
and desert varnish. Commonly occur as slightly upraised terraces above
active and young inactive alluvium. These deposits are younger than
local Pleistocene lakes and so do not have lacustrine affects.

SEARLES LAKE FORMATION (late Pleistocene) - Smith (2009) defined the
Searles Lake Formation for surface exposures and subsurface
correlatives in Searles Lake drill cores. The age of this formation is
estimated to be 150 to 2 ka (Smith, 2009).

Qsw Washed surface (late Pleistocene) - Older sediments along Searles Valley

with surfaces modified by Pleistocene Searles Lake. These washed

surfaces consist of numerous paleo-lake shoreline beaches and
wave-cut terraces. The uppermost washed area is bound by the
high-stand beach terrace at 695 meters (2280 feet) elevation. These
washed surfaces correlate with members A to B of the Searles Lake

Formation (Smith, 2009).

Qst Tufa deposits (late Pleistocene) — Deposits of calcium carbonate tufa

with pea-sized vug spaces. These vuggy tufas correlate to the tufas of

the basal unit of Smith’s (2009) Searles Lake Formation.

Qo | OLDER ALLUVIUM (late Pleistocene) - Dissected, locally-derived, inactive

alluvium and colluvium. These deposits generally have well-developed

desert pavement and are commonly preserved as terraces that are
incised by younger alluvial systems. These deposits are older than the
last time period of Pleistocene lakes in the area but they are exposed at
higher elevations than the Pleistocene lakes levels and so do not show
lacustrine affects. The oldest and highest-level terraces of the older
alluvium deposits have minimal desert pavement development due to
erosional removal of the upper layers of soil leaving a remnant layer of
soil petrocalcite (caliche) exposed at the surface.

Pebbles occur locally in the sandstone beds that are identifiable as mafic
and intermediate volcanic rocks belonging to the Eagle Crags uplands
(Sabin, 1994; Monastero et al., 1997) to the south of Pilot Knob Valley.
This unit occurs along the southern exposure of the lacustrine facies and
is stratigraphically below most of the lacustrine unit of member 2, but
they are locally interbedded. The contact is gradational into pure
lacustrine units both upsection and laterally to the west. This is
interpreted to be a distal alluvial fan facies.

Member 1 (early Pliocene) - Fanglomerate and coarse sandstone with
mixed mafic and intermediate volcanic clasts that are commonly
rounded. Bedding is typically crude in the eastern exposures where the
deposit contains a higher percentage of coarse sand, but the western
exposures have coarser conglomerate and show better apparent
bedding. Beds are up to 10 cm thick and the deposit is locally
clast-supported. Clasts are up to 20 cm in diameter, but commonly 2-10
cm across. In outcrop, this unit forms low relief hills that are mantled by
weathered-out clasts. The weathered surface has a distinctive gray-blue
hue from the numerous dacitic volcanic clasts. Fresh exposures along
cut banks appear more dark-gray colored. The sediment source is
unquestionably the Eagle Crags area, south of Pilot Knob Valley, as there
are no similar rock types present in the southern Slate Range. Clast
imbrication shows paleo-flow directions from the south. Up to 5% of the
clasts are of gray monzonite, possibly from Robbers Mountain (Carr and
Poole, 1994) on the north flank of Eagle Crags.

Nm | METASEDIMENTARY CLAST-BEARING ROCKS (late to early Pliocene(?))

- Clastic rock sequence of beds of siltstone, fine arkosic sandstone with

lenses of pebble sandstone and pebble conglomerate. This unit is similar

to some of the units in the formation of Pilot Knob Valley, but with a

distinctly different source area for clasts. It only occurs south of the

Garlock fault in the southwestern corner of the map area. The clasts are a

coarse-grained arkosic sandstone. Bedding is often obscure due to lack
of contrasting properties between layers. Many of the arkose beds have
a light green color due to alteration of the clay matrix. Commonly the
sandstone beds contain pebbles and cobbles of plutonic rocks. This
clastic material is derived from intermediate to felsic plutonic and
metaplutonic rocks exposed throughout much of the Slate Range. This
unit grades eastward into lacustrine deposits.

QUARTZITE CLAST-BEARING CONGLOMERATE (Paleogene(?)) - Cobble to

boulder conglomerate dominated by rounded and polished quartzite
clasts. The clasts are generally 10 to 30 cm in diameter but can reach 50
cm across. Quartzite clasts are light gray to light brown colored and
commonly have cross-bedding textures. Other clasts include light gray
porphyritic hypabyssal rock and rare coarse-grained biotite
monzogranite. The age of this quartzite-bearing deposit is unknown,
except that it is older than 14.27 Ma basalt (Andrew, 2007). Similar and
potentially correlative quartzite cobbles and boulders occur at the base
of the Miocene section farther north in Panamint Valley (Andrew and
Walker, 2009) and to the southwest in the Lava Mountains (Smith, 1964).
The rounded and polished quartzite clasts are similar to those present in
the Paleocene portion of the Goler Formation in the El Paso Mountains
(Cox, 1982), ~35km west of the map area. The Oligocene Titus Canyon
Formation in northern Death Valley also contains well-rounded quartzite
cobbles and boulder clasts (Snow and Lux, 1999). The quartzite clasts in
the Slate Range area may be reworked and redeposited from one or
both of these earlier units and this unit could be as young as middle
Miocene.
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granite that intrudes metavolcanic rocks along the southeast flank of interbedded with arkosic sandstone. with the limestone beds more ash-flow tuffs (Dunne et al., 1998). Darker layers, some with porphyritic J Q Cudahy Camp Formation. east-central California: Geology. v. 25
PLAYA DEPOSITS (Holocene) - Well sorted, unconsolidated silt and clay the Slate Range. The heavily fractured nature of the clasts and the abundant up-section. The arkosic sa'ndstone and pyroclastic units at phenocrysts, occur in the uppermost and lower portions of this subunit. : "i?@\ﬂe% Q 247_25)6 P ! ) 9, V- £, -
deposited in active playa lakes presence of smeared sediments at its base suggest a rock-avalanche out P ) . ; pyrocte ) The upper portion of this unit exposed along the New York Canyon fault q , 5 - / 2= . ) . .
. ; . . ) Layton Pass grade eastward into the dominantly lacustrine facies. The . . s AN N o ; ( Sabin, A.E., 1994, Geology of the Eagle Crags volcanic field, northern Mojave
COLLUVIAL DEPOSITS (Holocene) - Poorly sorted, unconsolidated angular into the lacustrine part of the basin from a source in the Slate Range. interbedded units with the limestone typically show lacustrine affects has interbedded carbonate layers a few meter thick with interlayered = AN ﬁ, 7k : » Desert. China Lake Naval Air Weapons Station, California [Ph.D. thesis]
debris of local derivation deposited on slopes. - Eagle Crag clast-rich alluvial facies - Fine-grained sequence of o . - ypically ' meta-argillite. The base is not exposed. The exposed section is ~300 Q.S '""\ I ' eap ! o ’
. . . . . . such as silicification of felsic tuffaceous beds and carbonate-cemented . < K %_“ 4 Golden, Colorado School of Mines, 209 p.
Qy | YOUNG INACTIVE ALLUVIAL DEPOSITS (Holocene) - Unconsolidated silt, gypsiferous sandstone, siltstone and mudstone. It is more easily arkosic sandstone beds meters thick (Dunne et al., 1998). =" Smith. G.I. 1964. Geoloay and volcanic petroloay of the Lava Mountains. San
sand and gravel deposited in now-abandoned stream channels. These erodible than member 1. This unit weathers similar to the lacustrine Nvk Arkosic sandstone (midcile Miocene) - Gray to white colored \ Be'rn;;l.r:jino C'ount %);Iifornia- us GF:eoIo ig}:ﬁ/urve Professional Pa ér
deposits have poor soil and desert varnish development and are not facies of member 2, but is of a slightly darker color and less hummocky. y ! Y T 9 y P

457,97 p.

c==s==q Smith, G.I,, 2009, Late Cenozoic geology and lacustrine history of Searles

! Valley, Inyo and San Bernardino Counties, California: U.S. Geological

! Survey Professional Paper 1727, 115 p., 4 plates.

i Smith, G.I,, Troxel, B.W., Gray, C.H., Jr, and Von, H.R., 1968, Geologic reconnais-

I sance of the Slate Range, San Bernardino and Inyo counties, California:

| Special Report - California Division of Mines and Geology, v. 96, p. 1-33.

| Snow, J.K. and Lux, D.R., 1999, Tectono-sequence stratigraphy of Tertiary rocks

| in the Cottonwood Mountains and northern Death Valley area, California
and Nevada: in Troxel, B.W., ed., Geological Society of America Special
Paper, v. 333, p. 17-64.

Walker, J.D., and Geissman, J.W., compilers, 2009, Geologic Time Scale:
Geological Society of America, doi: 10.1130/2009.CTS004R2C.

QI | LAG GRAVELS (late Pleistocene) - Deposits of gravel and sand developed on mix of basalt, intermediate volcanic rocks, tectonite of hornblende

coarsely conglomeratic units of the formation of Pilot Knob Valley. These diorite with a lineated and foliated fabric and metasedimentary rocks —
deposits consist mostly of recycled pebbles, cobbles and boulders that including meta-limestone, argillite and quartzite. This clast assemblage ////
are reworked and redeposited. matches the rocks south of Pilot Knob Valley where metasedimentary 7 \ Y

CHRISTMAS CANYON FORMATION (late Pleistocene) — Lacustrine and rocks (Smith, 1964; Carr and Poole, 1994) are overlain by the Eagle Crags i ‘ \
fanglomerate deposits originally defined in the Lava Mountains, just volcanics (Sabin, 1994; Monastero et al., 1997). A tephrochronology > ot R , \ it ""s.g\‘\\ \
southwest of the map area (Smith, 1964). Revised by Smith (2009) and sample from just west of the map area correlates with 3.14 Ma tuffs. //// i ) <] 3 : 3 : }!%{ \“ !
revised herein. Smith (2009) estimated ages of the Christmas Canyon These conglomerate beds were previously included within the = K fo;"" '
Formation to be 0.30 to 1.3 Ma. Christmas Canyon Formation (Smith, 1964) and were separated out as 27 7 X

- Fanglomerate member - Cobble to boulder fanglomerate with a sandy older units by Smith (2009). This unit is deformed a similar amount to Z

matrix capping the lacustrine member. This unit is generally the beds in the formation of Pilot Knob Valley.

coarse-grained and poorly sorted with the coarser boulder
conglomerate at the top. Rounded basalt boulders are distinctive clast
types in this member.

- Lacustrine member - Siltstone and sandstone with interbedded thin
layers of pebbles. The beds are sub-horizontal and commonly weather
to a slightly greenish color. An ash correlated with the Lava Creek B ash
(640 ka) occurs near the top of this member near Christmas Canyon in
the Lava Mountains, south of the Garlock fault (Smith, 2009).

394500

SEDIMENTARY ROCKS

Qfg | METAMORPHIC CLAST-BEARING FANGLOMERATE (early Pleistocene)

- Poorly lithified and poorly bedded fanglomerate, with clasts derived
from the southern flank of the Slate Range. The outcrop color is light
green due the presence of the greenschist-grade metamorphosed clasts
of metaplutonic or metavolcanic rocks. Locally alaskite clasts are
abundant giving the outcrop a light gray color.

- VOLCANIC CLAST-BEARING FANGLOMERATE (early Pleistocene) - A poorly
lithified and bedded fanglomerate containing clasts of only volcanic
rocks. The clast sources are the dominantly intermediate composition
volcanic rocks in the western Quail Mountains.

Qfq | QUARTZITE CLAST-BEARING FANGLOMERATE (early Pleistocene)

— Poorly lithified conglomerate to sandstone unit. The lower beds are
poorly sorted and poorly stratified conglomerates containing pebbles,
cobbles and boulders with clasts of metavolcanic rocks, volcanic rocks
and quartzite. The upper portion of this unit has well-bedded sandstone
and cobble conglomerate. Distinctive quartzite clasts occur as cobbles
to boulders up to 0.5 meters in diameter that are well rounded and
polished. The quartzite clasts are derived from the quartzite
clast-bearing conglomerate unit below the Miocene volcanic rocks.
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FORMATION OF PILOT KNOB VALLEY (early Pleistocene to early Pliocene)
- Informally named unit separated out from rocks previously classified
as Christmas Canyon Formation by Smith (1964 and 2009). This unit is ~
significantly older than the Christmas Canyon Formation as shown by
the much greater degree of deformation, including generally steeper

‘ . ‘ ‘ | | & ! S Y
bedding dips of 30- 90° vs. the 0-5° dip of the Christmas Canyon L \ ‘ C : AR \ : \4* iﬁg"— 2, //kf .ﬁ‘;
Formation. The top of the contact between the Christmas Canyon Fm. A = ‘ : ) Q\( AP N ALAT
and the formation of Pilot Knob Valley is an angular unconformity ) ‘ | ! —~ Ok ) /o ! B > =) 77K Q'\{_"/—s,‘\‘/"

[Figure 2 of Smith (2009)]. Tephrochronology samples for this unit
correlate to ash deposits with early Pleistocene to middle Pliocene ages
(see details under each member below). The exposures we reinterpret to
be in the formation of Pilot Knob Valley were classified on the map by
Smith (2009) as Christmas Canyon Formation, ‘Tertiary siltstone and
sandstone; or ‘Tertiary or Quaternary sandstone and siltstone’

Member 5 (early Pleistocene)

- Slate Range Fanglomerate - Fanglomerate containing metamorphic
and plutonic clasts. This unit is well-indurated, but does not generally
support cliffs. It is mostly matrix-supported but is locally
clast-supported. Bedding is parallel and ranges in thickness from 10 cm
to greater than 1 meter. Sorting and grading of clasts are poor. The
clast size ranges from pebbles to boulders greater than 1 min
diameter. The rock types present as clasts are granite, quartz
monzodiorite, gneiss, schist, slate and meta-tuff, matching the
rocks exposed along the southern flank of the Slate Range. The
deposit has an overall greenish-gray color due to the presence
of chlorite-bearing metamorphic clasts. The matrix is a light
orange-red. These fanglomerates are incised and cut by
flat-lying, younger alluvial units and are distinct from the
older members of this unit because they are less
deformed and have generally low dips between 5 S \ , .
and 10°. \ 9% { 5
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