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DESCRIPTION OF MAP UNITS

SEDIMENTARY DEPOSITS

Sedimentary deposits of northern Death Valley include units of alluvial,
eolian, lacustrine, and spring origin. The alluvial deposits, which include
both fan and pediment deposits, predominate. Fan deposits are divided into
four major units; locally one of these is further divided into three
subunits. Pediment deposits may be divided into two subunits. Hyphenated map
symbols (for example, Qf4-3) are used where two deposits cannot be separated
at the map scale; symbols separated by a slash indicate areas where thin
veneers of younger deposits overlie older deposits (for example, Qf3/Qp2)-

Age differentiation of alluvial units 1is based on a variety of
morphological characteristics including morphostratigraphic relations,
preservation of conmstructional form, depth of incision, development of desert
pavement, intensity of faulting, and rounding of paved surfaces adjacent to

arroyos. Clasts that make up the alluvial deposits reflect the bedrock
lithologies of individual drainage sources. In northern Death Valley, these
deposits are composed of three general lithologies: (1) Jurassic granitic

rocks from the Sullivan Mountains in the extreme northern end of valley; (2)
Miocene silicic welded tuff from the northern part of the Grapevine Mountains;
and (3) Paleozoic carbonate roc&g with subordinate quartzite from the Last
Chance Range and the southwestern flank of the Grapevine Mountains. These
lithologic differences partly control soil development and degradation of
constructional form through time. Argillic soil horizons develop on granitic
alluvium, whereas alluvium consisting of either tuff or carbonate clasts lacks
soils with well-developed argillic horizons but supports development of calcic
horizons. on older surfaces, well-developed calcic horizons retard

degradation.

Distinguishing fans from pediments is difficult because their surface
morphologies and lithologies are similar and younger fans may cover older
pediments. Extensive areas of low relief in the northeastern part of the
study area are mapped as a pediment complex veneered with fans. This
interpretation is based on the following lines of evidence: (1) numerous
inselbergs are present near the mountain front, (2) deformed Tertiary rocks
crop out in arroyos, (3) lineaments and color banding on aerial photographs
suggestive of small fault blocks eroded to coplanar surfaces, and (4) absence
of a notable gravity anomaly (Roberts and others, 1981) suggests the absence
of deep valley fill.
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CORRELATION OF MAP UNITS

SEDIMENTARY VOLCANIC
DEPOSITS DEPOSITS
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deposits deposits deposits deposits

o=
.
Qs Qmu 2
o
L o
=)
]
b o
’ &
Qtu <
z
) - o
[=: w
g =
Ql . S g
2 c
10
o

[0}
c
[0}
i
To Tb r e >
i <
/ ~ =]
b >
e T
Q
4o J
£
=

BEDROCK

E—
Miocene

and older
TERTIARY
AND OLDER

117°45°

Base from U.S. Geological Survey 1:62500: Magruder
and Ubehebe Crater, Ca. and Nev., 1957; Last Chance
Range, Ca. and Nev., 1958. 1:24000: Gold Point SW,
Nev., 1968

APPROXIMATE MEAN NATIONAL GEODETIC VERTICAL DATUM OF 1929

DECLINATION, 1986

~15¢
- =
= Q
8 g SCALE 1:62 500
Z O 1 % 0 1 2 3 4 5 MILES
S /& = - — T — :
x| /=
&

53 1 .5 0 1 2 3 4 5 6 7 KILOMETERS

s HHEHHHEHT 1 I ! E 1 e

CONTOUR INTERVAL 20, 40, AND 80 FEET

20’

Thizens:

Geology by Moring, 1982

CALIF

LOCATION OF MAP

RECONNAISSANCE SURFICIAL GEOLOGIC MAP OF NORTHERN DEATH VALLEY, CALIFORNIA AND NEVADA

By
Barry Moring
1986

37°00°

MISCELLANEOUS FIELD STUDIES
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FAN DEPOSITS
FAN DEPOSITS (HOLOCENE AND PLEISTOCENE)--Divided into:

Qfy Unit 4 (Holocene)--Poorly sorted, unconsolidated, angular to
subrounded bouldery gravel, sand, and silt deposits of active and
recently active streams. Fan surfaces are characterized by (1)
bar-and-channel topography with as much as 1 m of microrelief, (2)
distributary drainage, and (3) an absence of weathering, rock
varnish, soil development, and stone pavements. - Distal deposits
along Death Valley Wash predominantly consist of sand that forms
terrace and channel deposits. Unit Qf, is commonly in gradational
contact with unir Qfsy

Qf3 Unit 3 (Holocene)--Unconsolidated gravel, sand, and silt. Lith-
ologically and morphologically similar to unit 4 but distinguished
by (1) slight weathering and varnishing of surficial clasts, (2)
incipient formation of stone pavements in swales, and (3) rotation
of flat clasts on bars due to soil creep. Unit Qf3 occurs as 1-
to 10-m thick deposits originating from major drainages and as
veneers in arroyos that dissect older alluvial deposits. Various
workers in the southwestern United States have suggested that
Holocene bar-and-swale topography is, derived from mudflows that
resulted from postglacial stripping of poorly vegetated slopes
following the latest Pleistocene glacial maximum (Mayer and Bull,
1980; Dickey and others, 1980; Hoover and others, 1981; L. D.
McFadden, oral commun., 1982)

Qf, Unit 2 (Pleistocene)--Poorly to moderately consolidated, subamgular to
moderately rounded, .poorly to moderately sorted gravel, sand, and
silt. Gravel clasts range in diameter from 1 cm to more than
1.5 m, but average about 10 cm. Outcrops typically consist of
moderately sorted, clast-supported tabular beds ranging from 10 to
50 cm thick interbedded with occasional matrix-supported lenses as
much as 1 m thick. Distinguished from unit 3 by (1) presence of
well-developed stone pavements on flat to rounded interfluves, (2)
entrenchment depths ranging from 1 m to more than 15 m, 3D
subparallel drainages heading on fan surfaces, (4) dominance of
fluvial over mudflow deposits, and (5) moderately to well-
developed soils. Age of unit 2 1is inferred to range from
middle(?) to late Pleistocene. Surfaces associated with well-
developed stone pavements in southeastern California have been
estimated to range in age from approximately 11,000 to more than
700,000 years (Dickey and others, 1980; Hoover and others, 1981;
L. D. McFadden, oral commun., 1982). Divided into:

Qfye Subunit 2c--Lithologically identical to unit Qfj. Characterized by
moderately paved surfaces slightly dissected by braided to
subparallel channels as much as 1 m deep. Unit is restricted to
young fans emerging from arroyos that dissect pediment deposits.
This unit is the youngest deposit in the study area that can
conclusively be shown to have been faulted along the Furnace Creek
fault zone

Qfyy, Subunit 2b—-Lithologically identical to unit Qfp. Characterized by
flat, well-paved interfluves with slight rounding adjacent to
drainages; depths of incision range from 1 to 5 m

Qfy, Subunit 2a--Lithologically and morphologically similar to subunit
Qbe, but interfluves are narrower and moderately to well rounded
except where underlain by well-developed caliche horizons.
Tncision ranges from approximately 3 m to more than 15 m

Qfq Unit 1 (Pleistocene)--Lithologically similar to unit Qfy but lacks all
constructional morphology. Forms well-rounded dissected ridges
generally 5 m or more above unit Qf, surfaces. Generally
restricted to outcrops in the southern part of the study area
along the Furnace Creek fault zone. Age poorly controlled, may
possibly extend into the Pliocene

PEDIMENT DEPOSITS

Qp PEDIMENT DEPOSITS, UNDIVIDED (PLEISTOCENE)--Areas of thinly veneered
active and dissected pediments. Morphologically and texturally
similar to alluvial fan deposits but occurs as thin deposits
overlying erosion surfaces on granitic and tuffaceous bedrock and
Tertiary continental deposits. Divided into:

pr Younger deposits—-Texturally and morphologically s%milar to unit Qbe
but occurs as veneers on granite and volcanic bedrock erosion
surfaces, Tertiary continental deposits, and older pediment

deposits. Moderately faulted and locally buried by unit Qfj.
Cambic to weakly argillic soils and locally buried soils are
present in the granitic debris adjacent to Tate Canyon. Younger
pediments are generally found to the north of older pediment
deposits and the Tertiary upland surfaces suggesting a progressive
northward tilting though time associated with rectonic activity
along the Furnace Creek fault zone. Thicknesses range from 0 m to
30 m

on Older deposits——Texturally and morphologically similar to unit Qfo,-
Characterized by highly dissected and faulted surfaces cut across
granitic and tuffaceous bedrock and Tertiary gravels. Moderately
developed argillic soils are present in the granitic debris
derived from Tate Canyon. Locally buried by veneers of unit Qfg;
thicknesses are as much as 30 m

FLUVIATILE DEPOSITS

Tg OLDER GRAVEL DEPOSITS (NEOGENE)--Highly dissected and faulted,
moderately to well-consolidated, angular to subrounded gravel,
sand, silt, and reworked tuff that occurs along the length of the
Grapevine Mountains. Composed primarily of volcanic detritus in
the north and Paleozoic rock debris in the south; well faulted and
jointed; fault, joint, and bedding planes impregnated with
carbonate minerals deposited from ground water. Often associated
with Tertiary upland: erosion surfaces. Unit largely mapped from
aerial photographs. These gravels may both underlie and overlie
late Tertiary basalt (G. S. Elliott, oral commun., 1982; C. T.
Wrucke, oral commun., 1983)

T CONTINENTAL DEPOSITS (MIOCENE?)--Poorly to moderately consolidated
sandstone, siltstone, and conglomerate with rare evaporite,
reworked tuff, and fresh-water limestone beds; found primarily
along the axis of northern Death Valley where up-faulted and
tilted by 10 to 20 to the east. Deposits are tabular to broadly
wedge shaped and range in thickness from less than 1 m to more
than 20 m. Conglomerate beds contain moderately rounded
carbonate, quartzite, and granitic clasts from 1 to 20 cm in
diameter and form low indistinct ridges. Siltstone is typically
well bedded, poorly consolidated, and erodes to badlands
topography. Siltstone outcrops are commonly coated with powdery
white efflorescence. Reworked tuff beds found along Death Valley
Wash south of Ubehebe Crater consist of pink to white, O.l-to 2-m
diameter biotite-bearing pumiceous rhyolite clasts, loosely bound
in a carbonate cement. This variety of lithologies suggests
intercalation of alluvial, playa, lacustrine, and fanglomerate
facies with occasional volcanic input. Granitic clasts, which are
derived from a large granitic pluton that closes the north end of
the valley, dccur in the alluvial facies throughout the length of
the study area and indicate a south flowing paleodrainage system
analogous to the present-day drainage system. A probable Miocene
age for the continental deposit is suggested by: (1) the
unconformable contact with the overlying 4- to 7.5-m.y. old tuff,
and (2) the intercalated tuff similar to the reworked tuff that
overlies the 10.8- m.y. old Timer Mountain Tuff (G. S. Elliott,
oral commun., 1982). Deposits are similar in both age (in part)
and lithologic makeup to the Tertiary sedimentary rocks unit of
Hunt and Mabey (1966) in the southern part of Death Valley and the
Micocene and\Pliocene Esmeralda Formation (McKee, 1968) in Fish
Lake Valley

EOLIAN DEPOSITS

Qs SAND SHEETS (HOLOCENE)--Well-sorted sand and silt that form thin veneers
over the distal parts of unit Qf3 fan deposits immediately west of
Death Valley Wash and over pediment deposits along Tule Canyon and
Oriental Wash. Source area for sheet sediments is alluvial
deposits of Death Valley Wash and its tributaries. Thickness of
sand sheets is generally less than 1 m

SPRING DEPOSITS

Qtu TUFA DEPOSITS (HOLOCENE AND PLEISTOCENE)--Vuggy to massive, light—tan to
white tufa and travertine that form mounds and terraces in the
vicinity of Grapevine Springs, Sand Spring, and Little Sand Spring

LACUSTRINE DEPOSITS

Q1 LACUSTRINE DEPOSITS, UNDIVIDED (PLEISTOCENE )--Fine, light-gray,
unconsolidated silt deposits with rare gravel lenses and medium—
to dark-brownish-gray humic horizons. Unit erodes to badlands
topography where exposed along Death Valley Wash north of Ubehebe
Crater. These deposits are as much as 13 m thick to the south but
thin to the north (Clements, 1952) where they are unconformably
overlain by Holocene fan deposits of unit Qf3. Fossils include
bone fragments and a mastodon(?) tusk indicating a Pleistocene age
and rare unidentified plant fossils (Clements, 1952). Clements
named the lake that deposited this unit Lake Rogers

VOLCANIC DEPOSITS

Qmu  MAAR DEPOSITS OF UBEHEBE CRATER (HOLOCENE)--Air-fall and base-surge
deposits, primarily trachybasalt derived from phreatic eruptions
of Ubehebe Crater. Unit thickness varies from as much as 50 m in
the walls of Ubehebe Crater to thin veneers in the surrounding
area. Ejecta was derived from 3 to 16 associated craters with
latest and most volumninous deposit from Ubehebe Crater itself
(Crowe and Fisher, 1973). Ejecta from Ubehebe Crate can be found
on all fan surfaces older than unit Qf,. Map symbols for units
covered by the maar deposits follow the slash (for example,

Qmu/Qf4)

Tb BASALT (NEOGENE )--Remnant patches of alkali-olivine basalt and
trachybasalt that cover parts of the Grapevine Mountains, Last
Chance Range, and associated continental deposits. Basalt flows
locally preserve paleodrainages (for example, the northern Last
Chance Range south of the Crater mine) and pediment surfaces north
of Ubehebe Crater and at the north end of Death Valley. Whole-
rock K-Ar ages range from 4.2 m.y. in the Last Chance Range to TS5
m.y. in the Grapevine Mountains (Elliott and others, 1984)

BEDROCK

br BEDROCK, UNDIVIDED (MIOCENE AND OLDER)--Igneous, metamorphic, and
sedimentary rocks Paleozoic, Mesozoic, and Miocene age.
Precambrian and Paleozoic carbonate and quartzite rocks occur in
the southern part of the Grapevine Mountains and Last Chance
Range, Mesozoic granitic rocks in the Sullivan Mountains, and
Miocene welded tuffs in the northern part of the Grapevine

Mountains. Stippled areas indicate slightly to moderately
dissected erosion surface from which pediment deposits have been
stripped

STRUCTURE

Northern Death Valley is cut by multiple north-trending faults associated
with the Furnace Creek segment of the Death Valley-Furnace Creek fault zone.
The main trace of the fault zone trends north-northwest through the axis of
the valley in the northern part of study area and along the foot of the
Grapevine Mountains to the south. Motion along this zone, as shown by a
series of offset fans with both east— and west-facing scarps at the foot of
the Grapevines Mountains, is predominantly right lateral. Minor secondary
faults splay off the main trace and form a series of small north—trending
horsts and grabens 1 to 3 m deep and 20 to 100 m wide. Paleozoic bedrock in
the channel of Death Valley Wash just south of study area suggests that basin
fill deposits in northern Death Valley are relatively thin. Although Holocene
offset along the associated Death Valley fault zone has been described 100 km
to the south (Hunt and Mabey, 1966), no surfaces younger than subunit Qfy. can
be shown to have been offset’ along the Furnace Creek fault zone within the
study area.

CONTACT

=— ! FAULT--Dotted where concealed; queried where uncertain. Bar and ball on

downthrown side. Arrows show relative movement

—-—-—- FAULT TRACE--Inferred from aerial photography

o~ UPLAND EROSION SURFACE--Areas of moderately to highly dissected erosion

surfaces on Paleozoic carbonate rocks and quartzite and Miocene tuff
along the higher part of the Grapevine Mountains. Locally associated
with Tertiary gravel. These surfaces were developed during Neogene time

BEDROCK PEDIMENT SURFACE--Slightly to moderately dissected erosion

surfaces from which pediment deposits have been stripped
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