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NTS-99 DEPARTMENT OF THE INTERIOR USGS-474-136
1971 GEOLOGICAL SURVEY

Fedevul Center, Denver, Cclorado 80225

GRAVITY SURVEY OF THE AMARGOSA DESERT AREA OF
NEVADA AND CALIFORNIA

By

D. L. Healev and C. H, Miller

ABSTRACT

A gravitv survey consisting of about 1,800 observations within the
2,400-square-mile area of the Amaczcsza Desert has provided information
regarding the basin-fill geology and buried normal faults. Analysis of
five two-dimensional geologic cross sections indicates that the valley
fill ranges in thickness from severa! hundred to wmore than 7,00C feet.
Tha thickest f£ill apparently occurs between Lathrop Wells and Leath
Valley Junction and also in Mount Shador basin.

At twd locations steep gravity gradieats are interpreted to
represent high~angle normel faults hidden beneath the alluvium, Near
Lathrop Wells one of these inferred faults may have been thz cause for
the sbrupt western terminus of outcropping pre-Cenozoic roclks in both
the Striped and Skeleton Hills, The second inferred fault, near Death
Valley Junction, may have been the cause of the scutheast termination
of the Funeral Mountainms.

The agreement between outcrops of pre-Cenozoic rocks ard tae
gravity anomalies is very good., Exceptions do cccur, rawaver, and in
these places the gravity anomalies are useful in delineaiing the buried
geologic structure,

INTRODUCTION
The southern and southeastern Amargosa Desert is an important
discharge area of ground water coming from the Nevada Test Site. To
provide the basic knowledge for determining semiquantitatively the
relative proportions of ground water being contributed from the Nevada
Test Site and from other areas, it has been necessary to compile the
available geologic, geophysical, and hydrologic data and to supplewer.t

these data by limited field investigations where necessery. This

report describes the results of the gravity survey.
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The gravity survey of the Nevada Test Site was expatleé into the
Amargosa Derert arers to provide data regarding the subsuiface structure
and thicknesses oZ Tertiary and Quatecrnary f£ill in the various basine,
These data also &dd to our knowledge sf the regional gravity gradiént,
which aids in interpreting gravity data at the Nevada Test Site aud
northward. The purpose of this report is to make available the
addicional knowledge of the buried structure geined through analysis
of these gravity data, The known and fnfurrved structural festures are
compared with known structuraf features in adjacent areas. These dasta
will 2id in aynthesizing the structure of both the Amargosa Desert and

the Nevada Test Site.
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GEOLOGIC SETTING

The Amargosa lesert area is in southern Nevada and eastern
California and roughly parallels the State line (fig. l). The area
of this report, about 2,400 square miles, is approximately 90 miles
long (in a ncrthwest direction) by a maximum of 35 miles wide and
covers all or parts of fifteen 15-minute quadrangles. It lies within
the Basin and Range physiographic province and is characterized by

north- and northwest-trending mountain ranges and intermontane valleys.

The topography differs from the typical Basin and Range topography in
that the valleys are not closed. The Amargosa River drains all but
the soucheast corner of the area (Walker and Eakin, 1963, p., 5 and
pl. 1).

The northwest trend of the mountains and valleys has apparently
resulted froﬁ tectonic activity., A right-lateral shear zone, the
Walker Lane (fig. 1), which is inferred to trend southeastward across
the Amargosa Lesert, was postulated by Gianella and Callaghan (1934,
p. 3) and by Locke, Billingsley, and Mayo (1940). They project this.
shear zone more than 300 miles frcm north of Reno into Las Vegas
Valley along a topographic trough., This topographic trough also
marks the area where the Basin and Range structural alinement changes

from north (on the north) to northwest (on the south). Longwell
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(1960, p. 202) traces the Las Vegas shear zone from a point east of
Las Vegas northwesterly into a topographic depression west of Mercuryv
(fig. 1), but does AOt recognize the shear zone beyond this area.
Burchfiel (1960, p. 138) suggests that the Las Vegas shear zone may
trend west through the central portion of the Specter Range (west

of Mcrcury) and then swing northwest at a point southwest of Lathrop

Wells. F. G. Poole (oral commun., 1964) believes that the right-lateral

displacement on the shear zone is taken up by a series of en ech<lon
high-angle faults in the Specter Range. R, L. Christiansen (oral
commun., , 196&) thinks the right-lateral displacement is taken up by
flexure.

Other major high-angle fault zones in ad jacent areas are also
shown on figure 1. The strﬁctural complexity of the surrounding
region is well illustrated by the number and extent of these faults.
The apparent lack of faults in the area of this report is due wainly
to a lack of geologic information. The fault pattern in figure 1
was taken from the Tectonic Map of the United States (Cohee, 1962),
and most of the area of this report was ummapped, except in
reconnaissance fashion, when the tectonic map was published.

The rocks that crop out range in age from Precambrian through

Cenozoic. A geuveralized summary of the geology of the region has

been given previously by Healey and Miller (1962, p. 8). The

mountains are composed almosi entirely of Precambrian and Paleozoic
carbonate and clastic rocks, whereas the basins are filled with

Cenozoic volcanic rocks and alluvium (fig. 2). The pre-Cenozoic
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carbonate and clastic rocks form a nearly continuous ring around the
Amargosa Desert basin. Exceptions occur on the northwest, west of
Beatty; at Crater Flat, east cf Bare Mountain; and in the Greenwater
Range, to the south. At these locations igneous intrusive and

pyroclastic rocks of Tertiary age crop out.

DENSITY DATA
Bulk-density determinationg of the outcropping rocks and valley

fill of the Amargosa Desert area are lacking. Certain assumptions of
the rock densities, therefofe, are made., Bulk densities determined
for similar rocks in adjacent areas and values taken from the literature
are applied. The average values determined from laboratory analyses
of samples (largely from the Nevada Test Site) and those taken from
the literature are listed in table 1. On the basis of these data the
valley £ill is aséigned a bulk density of 2,20 g/cc. This density
assumes that approximately 40 percent of the valley fill is alluvium
(1.90-2.00 g/cc) and the remainder is Cerozoic volcanic rocks (2.36 g/cc).

This assigned density (2.20 g/cc) is in the range used by other
writers in adjacent or similar areas. In the Death Valley region,
Mabey (1963) assigned values of 2.4 g/cc and 2.3-2.4 g/cc to the
Cenozoic volcanic and sédimentaty rocks, respectively. In southern
Owens Valley, California, Kane and Pakiser (1561, p. 13) assigned a
density of 2.0-2.4 g/cc to the poorly consolidated valley fill, 1In

northwestern Nevada, Thompson and Sandberg (1958, p. 1271) used

s ep: 2.2 g/cc for the intermontane basin deposits in the Virginia City-Mount
tia,



Tabls 1,<<Range and average density of rocks in the vicinity
‘ of the Amargosa Desert

Age and Range in Average Area where Source of
rock type density density measured information
(g/cc) (g/cc)
Quaternary:
Alluvium 1,55-2.39 1.92 |Depths of 540 |D. D. Dickey
to 1,500 ft (written commun.,
in Yucca Flat| 1961-1963),
Sand 1.4 -1.8 1.6 |esme=ccnceneas- Jakosky (1950).
Gravel S e 1,89 |~-emccccccccaa- Berman, Daly, and
Spicer (1942),
Tertiary:
Tuff 1.49-2,34 [2,020.1 [Nevada Test D. D. Dickey
Site (written commun,,
1961-1963),
Altered tuffs | 2,18-2.52 2,37 |North Jackass Do.
Flats
Rhyolite 2.0 =2,70 2,36 |Nevada Test Do.
Site
Basalt 2,50-2,87 2,68 |Nevada Test F. M. Byers
' Site area (written coummun,,
1961),
Mesozoic(?):
Granodiorite 2,66-2,68 2.67 |Climax stock Izett (1960).
Quartz mon- 2,60-2,63 2.51 Gold Meadows D. D. Dickey
zonite stock (written commun,,
1961 and 1962),
Granite 2,52-2,81 2,67 |=emmececncaa Berman, Daly, and
Spicer (1942),
Palevzoic: :
Dolomite 2.83-2.85 2.84 IN.W,. Yucca C. H. Roach (oral
. Flat commun,, 1959).
Limestone 2,62-2,70 2.67 |[Nevada Test. D. D. Dickey
Site (written commun,,
1961 and 1962),
Quartzite 2.52-2,71 2.62 do. Do,
Arpillite | ==eccecww-- 2,65 do. Do.
Precambrian:
Schist ceccmnan= 2,68 |emceccvaccana Berman, Daly, and
‘ Spicer (1942).
Slate 2,5922,83 [|eevemcen |eacecaa wm———- Do,
CGneiss 2.6 =3,3 2,80 [eecovcncncccan Jakosky (1950Q),
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Rose area. These data suggest that 2.2 g/cc is probably a good
average value for the intermontane basin deposits. )

The pre-Cenozoic rocks have a wide range in bulk density
(2.52-3.3 g/cc) and are assumed to average about 2.70 g/vc. Af the
Nevada Test Site these rocks are found to :verage 2.67 g/cc. However,
because of the Precambrian metamorphic rocks present locally the
2,70-g/cc value may be low in some areas.

?

The average density contract between the pre-Cenozoic rocks and
the valley fill is estimated t¢ be 0.5 g/cc. This value and an
alternate, which assumes & density contrast of 0.7 g/cc (2.70-2.00 g/cc),
are appliéd in the interpretation of the gravity data. These two
contrasts are thought to bracket the actual density contrast, as the
0.7-g/cc value is applicable for valley-fill density as low &s
2.0 g/cc (R. M. Hazlewood, D. L. Healey, and C. hH. Miller, written
comnun. , 1963). Howvever, owing to the wide density range possible
within the Cenozoic volcanic rocks, the possibility exists that some
may have a density that approaches that of the pre-Cenozoic rocks
fas at Pshute Mesa, north of the Nevada Test Site). If these dense
Cenozoic rocks should be appreciably thick the density contrast might
be several tenths éf a gram less than 0.5 g/cc and, therefore, the

pre-Cenozolc surface might be much deeper than gshown in the foliowing

interpretations,

e —
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GRAVITY SURVEY
Fleld vork

Within the>apptoxi§ately 2,400-squa:q-m11e area of this report

‘about 1,800 gravity 6bserva:igns were mede for an average station

density of.O.S séa:tonvpér square mile. tlost of these gravity

6Ssbfvattons éérekmaéerbn beachmarks, section corners, or on photo-
grhmmétfic spot elevations listed on the avallable topographic maps.
Hoﬁeier, gome hctlzbn;ﬁl and'verticel position control was provided

by the'Neﬁada State Highway Department. Approximately 75 mileg of

'pianétable surveying was done by members of the gravity crew to fill

' innﬁreas not covered by adequacg topographic maps or where insufficient

elevations vere listed. | _

‘Tﬁé ;photI:Ogrametric 'apof. élevatio}ns ;te considergd accurete to
within about oné-fourth the contour interval of the map by the
Topographic Division of the U.S. Geological Survey. Most of the maps

used had 40-foot contours, go that the accuracy is 210 feet for wost

.of these spot elevations. An elevation error of 10 feet results in

a Bouguer anomaly error of 0,6 milligal,

‘Reduction of d#ta
"S;andardhgeoﬁhyslcal mefhods weée used throughout this survey
to reduce all gravity observations. Details of reduction procedures
may be found in geophysics textbooks, such as Nettleton (1940),

Hetland (1946), Jekesky (1950), and Dobrin (1960).



All gravity observations were reduced to a sea-level datum through
&# network of base stations which are referenced t¢ a nationalvnetwork
base station (Woollard, 1958) at McCarran Field in Las Vegas, Nevada,
Principal facts for these bases are listed in taple 2. A combined
free air-Bouguer (elevation) factor of 0.06 millizal per foot, which
corresponds to a density of 2,67 g/cc (Nettleton, 1940, p. 55), was
used to reduce the data. The standard correction for latitude
(Nettleton, 1940) was made. Terrain corrections through zone L
(Hemmer, 19339), a radiel distance of 9 miles, were applied to most
stations. The terrain effect for some stations was interpolated from
the computed values of adjacent stations. The terrain effect is, in
most instances, small except for those stations located in the
mountains, and the resultiag values for mogst stations are thought to

be accurate to vithin 1 milligal.

INTERPRFTATION

Depth control

Several drill holes penetrate the pre-Cenozoic rocks below the
valley £il1l in the area southwest of Lathrop Wells (Walker and Eakin,
1963, table 4). However, these holes are concentrsted in 2 small

arca and provide depth control for only & small portion of the basin.

Discussion of gravity anomalies

The complete Bouguer gravity anomaly wap obtained from the
Amargosa survey is presented on figure 2. These gravity data are

currected for instrument drift, latitude, elevation, and terrain,

9



Table 2.--Principal facts for‘gggviﬁy,base stations in the Amargosa Desert area

Base Quadrangle Geographic Observed Description Elevation
station coordinates gravity (fecet)
(lat and longz) (mgalsg)
1-0 Specter Range 26°38'26" 979,537.9 BM Y-327, 1.3 miles S. of 3,544
116°00'14" main gate at Mercury on
Mercury highway.
13-0* lLathrop Wells 36°38'40" 979,595.0 BM B-333 (1952), N. side 2,660
116°24'00" of Y Junction of U.S. 95
and Nevada 29 at Lathrop
we1180
23-0* Ash Meadows 36°18'15" $79,617.9 BM R~672, 0.5 mile W, of 2,060
116°25'28" Death Valley Junction.
—
©  Beatty* | Bullfrog 36°54125" 979,582.4 | BM M-16, 0.2 mile E. of 3,284
116°45* 22" Junction U.S. 95 and

Death Valley Road in
Beatty. ‘

% Established by D. R. Mabey, U.S, Geological Suxvey,

.
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but the regional gradient has not been removed. The contour interval
is 5 mgals and all values are negative, Station locqtions are shown
but not the Bouguer values. The map scale is 1:125,000,

The areas where pre-Cenczoic rocks crop out are delineated in
grosg form on figure 2, Inspection of the gravity map shows that
these outcrop areas are associated with gravity highs. The valleys or
basin areas generally are associated with gravity lows, owing to the
low density of the valley fill. However, exceptions do occur and

several gravity highs occur in alluviated areas, as mentioned below.

ravity highs

Funeral Mountains-Bare Mountain-Bullfreg Hills

The highest gravity anomaly (-86’63113) in the area of this report
is associated with the northwest-trending Funeral Mountains along the
northwest edge of the map area kfig. 2), This very prominent high
extends the full length of the wountains. A prominent gravity nose
trends north from the Funeral Mountains across the Amargosa Desert to
the south end of Bere Mountain. This nose coincides with a nortt-
plunging anticline, the axis of which is seen in & series of small
outcrops of pre-Cenozuvic rocks in the valley (fig. 2). Beyond a
saddle located near U.S. Highway 95, the gravity high of Bare Mountain
is arcuate to the northwest as far as the area of outcropping

pre-Cenczoic rocks in the Bullfrog Hills, west of Beatty.

11
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Spring Mountains-Lathrop Wells area

The Spring Mountains lie along the east edge of the map area.
The mountains trend northwest, and the outcropping pre-Cenozoic rocks
of the range are coatinuous westward through the Specter Range, the
Striped Hills, and the Skeleton Hills almost to Lathrop Wells., fhe
gravity high associated with this block extends almost continuously
from a point w- chin Clark County, southeast of the map area
(M. F. Kane, wriften commun., l¥o.), to the west «nd of the block.
South and southeast of the Skeleton Hills the gravity high is connected
by a gravity ridge brcken by two saddles to a high associated with the

pre-Cenozoic rocks in the Mount Shador srea.

Mount Shador area

The Mount Shador area, at the northwest end of the Spring Mountains,
includes the hills of outcropping pre-Cenozoic rocks that lie south of
the Specter Range, west of the Spring Mountains, and north of the Resting
Spring and Nopah Ranges. The gravity anomaly consists of a prominent
Y-shaped gravity high that trends north-northeast into the northern
Spring Mountains and northwest toward the Skeleton Hills., This high
is marked by two closed.-IOS-mgal contours and a closed -110-mgal
contour. The two closed -105-mgal contours are partislly separated

by a low (~110 mgals) that trends southwest from near Johnnie.

Resting Spring and Nopah Ranges
The Resting Spring and Nopah Ranges are largely in California;

their locations are shown in the south-central part of figure 2, These
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two ranges are separated from the Mount Shador area by Stewart Valley,
A topographic divide separates the two ranges at the north end of Chicago
Valley. Gravity data along the tops of both ranges are lacking, but
available observations indicate a prominent high of at least -85 mgals
along the Resting Spring Range and probzbly -95 mgals on the Ncpah

Range.

Highs In alluviated areas

Frominent gravity highs occur in two alluviated areas. The first
and larger of these highs is defined by the -105-mgal contour, mentioned
above, ip the northern part of the Mount Shador area, west of Johnnie.
This high may be accounted for by either one of two hypotheses. It may
reflect buried Precambrfan metamorphic rocks with a higher bulk density
beneath the Johnnie Formation, which crops out at two places crossed by
the -1i05-mgal contour. 1If this hypothesis is correct the Johnnie
Formation is not underlain by additional clastic strata of the Patrump
Group as suggested by k. H, Moench (written commun., 1965). On the
other hand, the Precambrian Johnnie Formation could be the sole of a
thrust block that has overriddec. the small outcrop of Cambrian Bonanza
King and Nopah Formations 1 mile nortn of this -105-mgal éontour. 1t
this second hypothesis is correct the high may be caused by a thick
section of these carbonate rocks, which also have a higher bulk density
than the Johnnie Formation., In either case, the rocks cauzing the

anomaly are buried by only a thin veneer of alluvium,

13




he second high over an alluviaced basia cccurs about 6 miles

southwest of Lathrop Wells, almost midway between the Funeral Mountains

and the Skeleton Hills, This high (~115 mgals) is appavently caused
by pre-Cennzoic rocks at shallow degth. This high will be discussed
further in connection with the gravity lows.

Two small gravity-high noses occur near this closed -115-mgal high,
both are associated with small catcrops of pre-Cenozoic rocks that
protrude through the alluvium., One is located at Leeland (abandoned)
and the second is about 7 miles south and extends across the Califormia

State line into MNevada,

Gravity lows

Northern Amargosa Desert

The northern Amargosa Desert, as herein defined, includes the area
enclosed by the Funeral Mountains, Bare Mountain, and the Bullfrog Hills,
The gravity anomaly within this ba:in is a low that trends southeastward
from southwest of the Bullfrog Hills to a closed ~120-mgal low zouth of
Bare Mountain (fig. 2). In an attempt to define the approximate
thickness of valley fill, a two~dimensional c¢ross section (after Dobrin,
1960) was constructed along iine A-A' (figs. 2 and 3)., 1In this
interpretation, and those that fsllow, density rontrasts of 0,5
(2.70-2,20) and 0.7 (2.76-2.00) g/cc were applied. As mentioned
_ earlier, the 0.5-g/cc contrast is believed to be a good average figure

and the 0.7-g/cc contrast should provide the minimum thicknesses of

valley fill t. be expected,

14
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Cross section A-A' extends from the Funeral Mountains to Bare
Mountain., The residval anomaly (Bouguer anomaly minus the regional
gradient) attains a maximum value of 19 mgals, and the indicated
thicknesses of valley fill are 2,300 (0.7 g/cc) and 3,500 (0.5 g/cc)
feet, respectively. The subtraction of the regional gradient removes
the gravitational effects caused by deep-seated masses. The removal
of these effects leayes only those caused, by near=surface density
contrasts. By assuming that the low-density valley-fill material causes
all the lowlauomalies, a straight-line regional gradient connecting the
gravity highs can be drawn. This assumption of the regional gradient
was made on four of the five geologic cross sections included. On
cross section C-C' it was necessary to curve the regional gradient
near the west end to show the small pre-Cenozoic outcrop at the
California-Nevada State line in a geologically reasonable corfiguration.

A cross section through the closed -120-mgal low, south of Bare
Mountain,has been reported previouély (Healey and Miller, 1962), This
earlier interpretation was made with an assumed density contrast of
0.7 g/cc and indicated a thickness of 2,400 feet for the fill, If a
contrast of 0.5 g/cc were applied to these data the indicated depth
of £fill would be about 3,300 feet, providing a range similar to that

along A-A’,

Southern Amargosa Desert
The southern Amargosa basin includes the 2rea bounded by the

Funeral Mountains, Bare Mountain, U.S. Highway 95 east to the Skeletcn

15




Rills, and a line south along che line of pre-Cenozoic outcrops to
the Resting Spring Range, west to Eagle Mountain, and then northwest
to the Funeral Mountains.

The low~-gravity anomalies found in this and the adjacent basins
are generally alined northwest or north. A major exception occurs
about 6 milas south-southwest cf Lathrop Wells. Here the gravity-low
anomaly has a northeast lineation that is at right angles to adjacent
lows.

To interpret the southern Amargosa area, three two-dimensional
cross sections were construcied and analyzed (fig. 3). Cress section
B-B' extends from the Funeral Mountains northeastward to the Striped
Hills, A maximum residual anomaly of 15 mgals occurs in the low
saddle south of Lathrop Wells. In this low area the valley fill is
interpreted to be 2,000 and 2,800 feet thick, respectively, assuming
density contrasts of 0.7 and 0.5 g/cc., The analysis implies the
possibility of a high-angle fault, with from 500 to 1,500 feet of
vertical displacement about 2 miles east-southeast of Lathrop Wells,
where the profile crosses U.S. Highway 95.

At the closed -il15-mgal high (near center of cross section B-B')
the pre-Cenczoic rocks may be buried by 600-1,200 feet of valley fill.
East of this high the buried surface of the pre-Cenczoic rocks appears
to be nearly level throughout a horizontal distance of about 5 miles.
Depth of burial for this segment of the cross section is interpreted

to bz 1,400 and 1,800 feet (for the two contrasts). About 4 miles

16
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east of the west end of the section a fault with vertical displacements
of 600 and 1,000 feet is inferred from the interpretation,

Cross section C-C' extends from the Funeral Mountaias rortheastwszd
to the outcropping pre-Cenozoic rocks located south of the Skeleton
Hills, This cross section intersects anm area of outcropping pre-Cenozoic
rocks st the California-Nevada State line. It is assumed that the
gravity anomaly associated with this outcrop is cn, or nearly on, the
regional gradient. Therefore, from this point eastward the regional
gradient is taken to be level. To the wast the gradient is cucved
upward until it merges with the Funeral Mountains anomaly. The
tesultihg residual anomaly of C-C' attains a maximum of 14 mgals
inside the closed -125-mgal contour. Thisz interpretation indicates
the valley £fill to be 1,500 and 2,300 feet thick, respectivzsly, for the
two density contrasts (0.7 aﬂd 0.5 g/cc). The steep slope on the
bedrock surface about 5,000 feet from the east end of the cross section
implies a hiéh-angle fault with shout 1,200-2,200 feet of displacement.
At the Caligbrnia-Nevada State line a high-angle fault with a displace-
ment of 1,00?-1,500 feet (down to the west) is inferred from the
interpretatign.

Cross sectién D-D' extends northeastward from a point near the
gouthern end of the Funeral Mountains to a series of northuest-trending
hills of pre-Cenozoic rocks. The edges of two gravity lows are
intersected by this line and the residual anomaly ic about 24 mgals
at each low. The computed depths of the low near the California-Nevada

State line along D-D' are 3,000 and 4,000 feet for the two density
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contrasts. Because of the anomaly configuration, the low near the
east end of the cross section indicates a thicker section of Cenozoic
rocks. The computed thicknosses here are 3,400 and 5,200 feet,
respectively. The steep gravity gradient (about 10 mgals per mile)
at the east end of the line apparently represents major structure

and implies a high-angle fault of several thousané feet of vertical
displacement. Near the west ond of this cross section a high-angle
fault with akout 800 feet of vertical displacement may be inferred
from the interpretation.

The Intermediate-high trend that separates these two lows occurs
in ‘an area wvhere undifferentiated Cenozoic ignecus and sedimentsary
rocks c12y out. Part of this high might be associated with these
rocks if their bulk density is appreciably higher than the adjacent
valley £ill, A subsurface structural ridge of pre-Cenozoic rock could
also cause this grav’ty high. The interpretatica that the buried
ridge causes this anoﬁaly is favored. Near Ash Meadows Lodge a gravity
low extends across an outcrop of these same Cenozoic ignenus and
sedimentary rocks and terds to discount their influence on the anomaly.

The cross sections described above do not show the thickest
valley fill, as none of them intersects the lowest parts of the gravity
anomalies. The valley fill in the lowest part of the three clcsed
low-gravity anomalies may be 500-800 feet thicker than shown on any

of the cross sections.
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Crater Flat-Yucca Mountain Area

The Crater Flat-Yucca Mountain area, at the north edge of the map,
includes the terrain east of Bare Mountain, north of VU.3. Highway 95,
and wast of the Striped Hills, The area is just south of the Timber
Mountain volcanic caldera, and a thick section of Cenozoic volcanic
rocks was deposited here.

Cross section E-E' extends from Bare Mountain northeastward to
near the Calico Hills, an area where pre-Cenozoic rocks crop out, The
maximum residual anomaly is about 37 mgals and indicates thicknesses
of about 5,600 and 7,900 feet based on the 0.7~ and 0.5-g/ce density
contrasts.

Cornwall and Kleinhampl (196la) mapped a high-angle fault on the
east side of Bare Mountain, The steep gravity gradient here also
suggests a fault, and the interpretation implies about 1,200 feet of
vertical displacement. A second interpretation (not shown) of this
fault zone indicates that there is about 3,500 feet of displacement
about 5 miles farther north. These data, although tenuous, may indicate
increasingly greater vertical displacements to the north along this
fault, |

A band of altered volcanic rocks extends around the pre-Cenozoic
rocks that crop out in the Calico Hills, This alteration, of unknown
horizontal and vertical extent, complicates the interpretation of the
gravity data in this area. Therefore, the configuration presented at

the east end of the c¢ross section may be somewhat in error,
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Mount Shador basiu

The Mount Shador basin area, as herein defined, includes all the
topographically low ares centered near lat 36°30' and long 116°15',
With the exception of two gaps on the west and northwest, the area is
encircled by outcropping pre-Cenozoic rocks., Surface drainage out of
the basin is through the topographic low between Fairbanks and Longstreet
Springs on the southwest side., .

The gravity data show a bifurcating low anomaly with the deepest
low (-130mgals) centered near the northwest end of the playa. The main
ar of this low trends north and northwest to the vicinity of the
Skeleton Hills and is marked by a closed -125-mgal low. The second arm
trends northecast towards the Specter Range. A north-trending gravity
high occurs between Ehe Mount Shador basin gravity low and a similar
=13C=ia5,21 closed low on the southwest that is centered near Jap Ranch,

No analysis of this area has been made to date. However, if the
density contrast here is similar to that of the -130-mgal anomaly
analyzed by cross sections C-C' and D-D' the depth to pre-Cenozoic

rocks should be the same, or about 3,500-5,000 feet.

Pahrump Valley-Stewart Valley
Pghrump Valley, in the southeast part of map area, includes the
topographic depression between Mount Sterling, the Mount Shador area,
and the Nopah Range and extends soutiiward off the map. Stewart Valley,

along the California-Nevada State line, is also included in this area.

20
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The gravity survey of Pahrump Valley is not complete. The limited
number of observations, part of which were established by M., F. Kane
as part of his Clark County survey (Kane and Carlscon, 1964), suggests
that a low may extend from near Johnnie éouthward the length of that
part of the valley shown on figure 2,

The steep gravity gradient east of the northern end of the Nopah
Range implies steep relief on the buried pre-Cenozoic rocks or a
high-angle fault., A ﬁigh-angle fault extending the length of the
range has been mapped (Wilhelms, 1962) and the gravity gradient may
define this fault,

In Stewart Valley a closeé =115-mgal gravity low extends across
the Stat; line. This low shows Stewart Valley to occupy a narrow
structural trough. R. H. Moench (written commun., 1965) mapped the
fault that treands northwestward along the east side of the valley.
This fault is down to the west, and Moench suggests that there is as
much as 10,000 feet of vertical displacemen;.

The -120-mgal gravity low centered near Big Spring and Bole
Spring (northwest of Stewart Valley) appears to be a continuation of
the Stewart Valley anumaly, This low may be caused by the continuation
of thé Stewart Valley fault, which projects inte the area, Such a
- fault may continue northward and join the inferred fault shown near
. the east ends of cross sections B-B', C-C', and D-D'.

Five springs extend in a line sﬁuthward across this anomaly,
Moench interpreted this alinement of springs to indicate near-surface

carbonate rocks, However, as these springs occur within the gravity
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low, near-surface carbonate rocks seem to be ruled out, The gravity
nose that trends northwest from the Resting Spring Range may represent
a buried ridge of pre-Cenozoic rocks that acts as a ground-water
barrier and forces the water from these springs to the surface. The

alinement of these springs suggests fault control,

Greenwater Range

The Greenwater Range area includes the arsa south and west of a
line connecting the Funeral Mountains, Eagle Mountain, and the Resting
Spring Range.

The gravity anomaly is a large -115-mgal gravity low that is
centerad near Deadman Pass., This low Las been described briefly by
Mabey (1963), who feels the anomaly may reflect either relief on the
pre-Cenozoic bedrock surface or density vafiations in the overlying
volcanic rocks, |

These data are reproduced here to show the soutﬁward continuation

. of the gravity low into this area through a saddle west of Eagle
Mountain, The questionable Furnace Creek fault zone may extend across
the area just southwest of Eagle Mountain. Such & fault, if present,

may exert some influence on the location and magnitude of this broad

gravity low,

Indian Springs Valley
Indian Springs Valley is the topographic depression that extends

southeastward across the northeast corner of the map,
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The gravity anomaly consists of a lineation of two clesed
-130-mgal lows and one closad ~-135-mgal low. These lows apparently
represent separate basins along the Las Vegas shear zone (C. H, Miller
and D. L. Healey, written commun,, 1963). Geologic interpretation of
these gravity lows as reported by C. H, Miller and D. L. Healey shows
the two ~130-mgal lows to represent a structurally connected basia with
the deeper area (about 1,900 feet) associated with the norchwestern low,
The -135~-mgal low was interpreted to defire a basin containing about
1,000 feet of fill material, Separating these two basins is a buried

ridge of pre-Cenozoic rock covered by about 6350 feet of valley fill,

Gravity trends

The major gravity trends, both high and low, discernible in the
gravity data, are plotted, along with some of the more prominent faults,
on figure 4. The variable nature of these fault trends is well
illustrated and a dominant trend is lacking. Generally speaking, in
the western part of the Amargosa Desert area, the trend of the gravity
anomalies i3 northwest; in_the central portion it 12 north or north-
east; and in the east and south the trend on the larger anomalies is
north with components to the northwest and northeast. The zhorter
trends are usually northeast or northwest.

The highly variable pattern of trends points nut the structural
- complexity of the region. The many thrust faults mapped in the area
(some of which are shown on figures 2 and 4) indicate that the area

has been subjected to very strong compressive forces, probably from
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the northwest. The lateral movement associated with this thrusting
and the subsequent high-angle faults have produced the complex geologic
structure we are attempting to define by analysis of the gravity data.

The general agreement between the gravity data and the known
geology is very good. as was pointed out in the discuszion of the
highs and lows. The plot.of the high and_ low trends (fig. &) helps
to show the position of the highs in relation to the outcropping
pre-Cenozoic rocks and the lows to the bzsin areas,

The fault implied on cross sections B-B', C-C'; and D-D' is shown
by the hollow dashed line. A fault in this area, down t: the west, is
a possible expianation for the abrupt terminus of the outcropping
pre-Cenozoic rocks west of the Skeletoa Hillg-Striped Hills area (see
generalized geology ofAfig.‘Z). A second fault, inferred from the
interpretation, is plotted near the west end of crcss section D-D' and
is shown as extending south of Death Valley Junction to the projected
Purnace Creek fault, which may or may not extend through nere. This
fa4lt inferred from gravity data may account for the topographic low
that occurs between the Funeral Mountains and Ezgle Mountain.

In the vicinity of Skeleton Hills threce gravity trends, two higus
separated by a low, cut across the trace of a pestulated thrust fault,
named the Specter Range thrust by R. H. Moench (written commun., 1965).
These.graVLty anomalies seem little affected by this postulated thrust,
Little or no density contrast is indicated in the pre-Cenczoilc rocks
on cither thrust plate. The low in the center is thought o define a

small syncline mapped in this area.
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Only a small percentage of the faults recognizable in the field
are shown on figures 2 and 4, A comparison of this fault pattern to
that of the surrounding region may be made by referring again to
figure 1. The fault pattern of figure 1 shows only the high-angle
faults and shear zones, as the addition of the many thrust faults
would clutter and confuse the illustration.

It is evident from figure 1 that this entire region has been
complexly Eéulted--many faults extend tens or e&en hundreds of wiles.,
The dominant trends in the surrounding region are northwest and north.
Trends in the Amargosa Desert area are less consistent except fur the
area in California, aud parhaps the lLas Vegas shear zome.

The Walker Lane (fig. 1), first described by Gianella and
Callaghan (1934), was named by locke, Billingsley, and Mayo (1940).
These writers believed that the structural significance of the Walker
Lane would become as great as that of the San Andreas fault zone,
which iﬁ parallels. This prediction has not yet bezn fulfilled, and
the Walker Lane is still a controversial geolﬁgical subject. The
Walker Lane might test be defined as a wide, right-lateral shear zcue
across which topcgraphic and tectonic elements change abruptly. Cn
the northeast side of this zone structural (and topographic) elements
are generally parallel ard are alined approximately north-south. On
‘the southwest side of the zone, these elements lack this strong
prarallelisr and have no preferred directional crientation. Much of

the ar~a of the Walker ;Lane between Beatty and Goldfield (fig. 1) bas

25

TTIS TR AN s e A ks vy W A bt




not been geologically mapped in detail, and the important right-lateral
structures of the zone may be largely buried by Cenozoic rocks,

The course of the Walker Lane in the area of this report is mnat
defined by any gravity trends along it that are obviously associated
with the actual zone cf right-lateral movement. It may, however, be
indirectly defined by the relative regularity and subparallelicm of
gravity anomalies between the Calico Hills and Mercury as contrasted

to the more varied arrangeme~t of the anomalies to the southwest.
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