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ABSTRACT

Detailed gravity and ground magnetic data collected along ten traverses across Midway 

Valley and Yucca Wash on the eastern flank of Yucca Mountain in southwest Nevada are 

interpreted. These data were collected as part of an effort to evaluate faulting in the vicinity 

of proposed surface facilities for a potential nuclear waste repository at Yucca Mountain. 

Geophysical data show that Midway Valley is bounded by large gravity and magretic anom­ 

alies associated with the Bow Ridge and Paintbrush Canyon faults, on the west side of Exile 

Hill and on the west flank of Fran Ridge, respectively. In addition, Midway Valley itself is 

characterized by a number of small-amplitude anomalies that probably reflect small-scale 

faulting beneath Midway Valley.

Gravity and magnetic data across the northwest trending Yucca Wash and the inferred 

Yucca Wash fault indicate no major vertical offsets greater than 100 m using a density con­ 

trast of 0.2 to 0.3 g/cm3 along the proposed Yucca Wash fault. In addition, a broad magnetic 

high coincides with the approximate location of the hydrologic gradient and probe.bly reflects 

moderately magnetic Topopah Spring Tuff or lavas in the Calico Hills Formatior.

INTRODUCTION

Gravity and magnetic investigations of Midway Valley and Yucca Wash were begun as 

part of an effort to help characterize faulting in Midway Valley and Yucca Wash near proposed 

surface facilities for a potential nuclear waste repository at Yucca Mountain. Midway Valley 

trends north for about 6 km (4 mi) along the east side of Yucca Mountain, whereas Yucca 

Wash is the largest of a group of northwest-trending washes in the northeastern part of Yucca 

Mountain. The study area is in the southwest quadrant of the Nevada Test Site (NTS) and 

is bounded by Crater Flat to the west, Timber Mountain to the north, Jackass Flats to the 

east, and Amargosa Valley to the south (fig. 1).
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GRAVITY AND MAGNETIC DATA

Detailed gravity and magnetic data were collected along ten profiles across Midway Valley 

and Yucca Wash (fig. 1) (Ponce and others, 1993; Langenheim and others, 1993). Gravity 

data were reduced using the Geodetic Reference System of 1967 (International Union of 

Geodesy and Geophysics, 1971) and referenced to the International Gravity Standardization 

Net 1971 gravity datum (Morelli, 1974, p. 18). Gravity data were reduced to complete 

Bouguer anomalies for reduction densities of 2.67 and 2.00 g/cm3 and include earth-tide, 

instrument drift, free-air, Bouguer, latitude, earth-curvature, and terrain corrections. A 

Bouguer gravity map of the area is shown in figure 2.

Ground magnetic data with the sensor at 2.4 m above the surface were also collected along 

the ten profiles across Midway Valley and Yucca Wash (fig. 1). Maximum stat'on spacing 

was 20 paces or about 18 m while minimum spacing was 1 pace or about 1 m. Locations 

of magnetic stations between surveyed gravity stations were determined by interpolation 

using the number of paces and the surveyed distances between the gravity stations. An 

aeromagnetic map of the study area, flown 120 m above the ground surface i^ shown in 

figure 3.

GENERAL GEOLOGY

The geologic units that underlie Midway Valley and Yucca Wash consist of Precambrian 

and Paleozoic rocks, a series of Miocene ash-flow tuffs interbedded with relative!" thin ash- 

fall and re-worked tuffs, and late Tertiary and Quaternary surficial deposits. Pre-Cenozoic 

sedimentary and metamorphic rocks in the study area are predominantly limestone and 

dolomite, with lesser amounts of argillite, quartzite, and marble (U.S. Geological Survey, 

1984). The Paleozoic Devils Gate Limestone, Nevada Formation, and Eleana Formation are 

exposed in the northeastern part of the study area at Calico Hills (McKay and Williams, 

1964). The Lone Mountain Dolomite and the Roberts Mountain Formation were penetrated 

in drill-hole UE-25p#l west of Fran Ridge (fig. 1, p#l), at depths of 1,244 and 1,667 m, 

respectively (Muller and Kibler, 1984).

The stratigraphic names of the Cenozoic volcanic rock units that occur at Yucca Moun­ 

tain are undergoing revision (Sawyer and others, in press), elevating Formation names to 

Group and Members to Formations. In order to be consistent with future work the provi­ 

sional changes will be used throughout this report (table 1). In ascending order the Cenozoic 

volcanic units are: (1) older ash-flow tuffs, (2) Lithic Ridge Tuff, (3) Crater Flat Group, (4) 

Calico Hills Formation, (5) Paintbrush Group, and (6) Timber Mountain Group. The Crater 

Flat Group is composed of the Tram, Bullfrog, and Prow Pass Tuffs, the Paintbrush Group 

is composed of the Topopah Spring, Pah Canyon, Yucca Mountain, and Tiva Canyon Tuffs, 

and the Timber Mountain Group is composed of the Rainier Mesa and Ammonia Tanks



Tuffs. Northeast of Yucca Wash are exposures of the Volcanics of Fortymile Wash, which 
are younger than the tuff sequence exposed at Yucca Mountain.

MIDWAY VALLEY

Midway Valley is a north-trending valley that extends for about 6 km along the eastern 
flank of Yucca Mountain (fig. 1). Midway Valley is bounded by two of the five prominent 
north-trending down-to-the-west normal faults that characterize Yucca Mountain. The west­ 

ern edge of Midway Valley is delineated by the Bow Ridge fault which is exposed on the 
western slopes of Exile Hill. The eastern edge of Midway Valley is defined by the Paintbrush 

Canyon fault which is exposed on the west flank of Fran and Alice Ridges in the central part 
of the study area and in Paintbrush Canyon in the northern part of the study arer. The total 

length of the Paintbrush Canyon fault may be as much as 32 km (Dickerson and Spengler, 
1994).

In the central part of Midway Valley, Lipman and McKay (1965) mapped a concealed 
fault along its entire length, whereas Scott and Bonk (1984) mapped this fault only in the 

southern part of Midway Valley. Based on gravity, seismic, and electrical evidence this fault 
was subsequently informally named the Midway Valley fault by Neal (1986) and the Midway 

Valley feature by Ponce (1993).

North of Yucca Wash, Dickerson and Spengler (1994) found that the Paintbrush Canyon 

fault dips 41° to 74°to the west. In central Paintbrush Canyon a well-developed scarp dips 
74° to the west and dip-slip offset is about 230 m. Strata on either side of the fault in 
southern Paintbrush Canyon dip 5° to 15° eastward. In addition, they found that the fault is 
not composed of paired faults with west-dipping strata between them, as did Scott and Bonk 
(1984) but found instead east-dipping strata adjacent to both sides of the fault. However, 
graben development and rhombic pull-apart features were observed, especially on the west 

side of the fault, and these features may be expected to occur in the Midway Valley area as 

well.

YUCCA WASH

Yucca Wash is a northwest-trending valley that cuts across the north-south trend of 

central Yucca Mountain and its major faults. The north-south-trending faults are well doc­ 
umented by geologic mapping, whereas the Yucca Wash fault was inferred by connecting 

the northern boundaries of a series of discontinuous aeromagnetic highs (Bath c.nd Jahren, 
1984). This buried fault presumably extends diagonally across the northern end of Mid­ 

way Valley and terminates in the vicinity of the Paintbrush Canyon fault (Scott and Bonk, 
1984). Geologic mapping indicates that a fault with more than 10 m vertical cffset of the



Tiva Canyon Tuff is unlikely to exist along Yucca Wash (Scott and others, 1984), whereas 
aeromagnetic data suggest at least 70 m of vertical offset (Bath and Jahren, 1984).

South of Yucca Wash is exposed the typical volcanic tuff sequence that has been pen­ 
etrated by drill holes at Yucca Mountain. North of Yucca Wash are exposures of post- 
Paintbrush Volcanics of Fortymile Canyon and the Chocolate Mountain Tuff. Yucca Wash 
is only 2-6 km south of the edge of the Claim Canyon caldera, the source of the Paintbrush 

Group (Frizzell and Schulters, 1990). Because of its proximity to the caldera, large changes 
in stratigraphic thicknesses of the volcanic units are possible (C. Fridrich, oral commun., 

1994). Gravity data also suggest that a northeast-trending graben is present under Yucca 
Wash (fig. 2); drill-hole data indicate that pre-Paintbrush units are 50 to 100% thicker in 
the area of the gravity low (Fridrich and others, 1994).

Scott and Castellanos (1984) have characterized Yucca Wash as a "shear zone" on the 
basis of its approximate 45° strike relative to the dominant north-south trending valleys and 

faults in the area. Scott and Bonk (1984) interpreted Yucca Wash as a concealed right- 
lateral strike-slip fault; however, previous geologic maps (Christiansen and Lipman, 1965; 

Byers and others, 1976) do not indicate the presence of any northwest-trending faults in this 
area. O'Neill and others (1992) interpret the central part of the wash to be a normal fault 
connecting the left-stepping Bow Ridge fault with the Solitario Canyon fault. C. Fridrich 
(USGS, written commun., 1993) suggests that a right-lateral transfer fault exists beneath 
Yucca Wash. This fault accommodates differential extension between the area southwest of 

Yucca Wash with the more highly extended region northeast of Yucca Wash.

There are two drill holes in Yucca Wash, UE-25 WT#6 and UE-25 WT#16 (fig. 1). 
UE-25 WT#6 is located about halfway between profiles YC and YD. UE-25 WT#16 is 

almost on the concealed projection of the Bow Ridge fault just south of profile YB. The 
base of the Topopah Spring Tuff drops from 1197 m above sea level at UE-25WT#6 to 885 
m above sea-level at UE-25 WT#16. Thus, the Miocene volcanic beds have an apparent 
southeasterly dip, dropping at least 175 m over the approximately 3.3 km distance between 
UE-25 WT#6 and UE-25 WT#16. (See table 2).

PHYSICAL PROPERTIES

Sources of rock density information are available from rock sampling, core sampling, 
density profiling and geophysical logs. Mean densities of more than 400 rock samples from 
the NTS were summarized by Ponce (1981, table 3), geophysical logs of 40 drill holes were 
summarized by Nelson and others (1991), and magnetic properites of various volcanic rocks 

were described by Bath (1968), Bath and Jahren (1984), and Rosenbaum and Snyder (1985). 

A summary of the physical properties used in the gravity and magnetic models is shown in 
table 3.



A density log of well UE-25 WT#6 (Nelson and others, 1991) shows an average density 

of about 2.00 g/cm 3 , ranging from about 1.75 g/cm 3 to 2.20 g/cm 3 . The uppermost 30 m 

of the Calico Hills Formation is characterized by lower densities, fluctuating between 1.75 

and 2.0 g/cm 3 whereas the Topopah Spring Tuff has an average density of about 2.20 g/cm 3 . 

Densities from a log of UE-25 WT#16 also average around 2.00 g/cm3 . The Fah Canyon 

Tuff has an average density of less than 1.80 g/cm 3 ; the Topopah Spring Tuff and the Calico 

Hills Formation, about 2.1 g/cm 3 . Density profiling indicates that near-surface material in 

Yucca Wash and vicinity has a density of about 2.0 g/cm 3 (Langenheim and others, 1993)

The density data described above indicate that there are significant density contrasts 

between alluvium, zeolitized tuffs, partly-welded tuffs, and welded tuffs that range from 

about 0.2 g/cm 3 between zeolitized, partly-welded tuffs and welded tuffs and up to about 0.6 

g/cm 3 between unwelded and welded tuffs. An average density contrast of about 0.2 to 0.3 

g/cm 3 works well for estimating vertical offsets along faults in Midway Valley (Ponce, 1993).

Previous studies have shown that remanent magnetization is responsible for causing most 

of the magnetic anomalies present within the Nevada Test Site and vicinity (Bath, 1968; 

Bath and Jahren, 1984). In particular many of the north-south-trending, linee.r magnetic 

anomalies are caused by vertical offset of the moderately to highly magnetic Topopah Spring 

Tuff (Bath and Jahren, 1984). In general, magnetic highs occur over the upthrown block. 

The values listed in Table 3 are averaged values and do not take into account the widely 

varying magnetization of some units.

MODELING

The models presented here represent one set of possible geometries that account for 

observed gravity and ground magnetic anomalies. The models are not unique solutions, 

but are are based on geologic mapping, geologic cross-sections, stratigraphic thickness, and 

physical property measurements. In Midway Valley, the two-dimensional models agree well 

with mapped geology and stratigraphy determined from drill-hole information. In Yucca 

Wash, however, the two-dimensional models presented here may not adequately account 

for the three-dimensionality of the underlying structure. Abrupt changes in stratigraphic 

thickness resulting from the proximity of the Wash to the Claim Canyon caldera and the 

lack of control on physical properties of volcanic units exposed northeast of Yucca Wash 

make the models in Yucca Wash poorly constrained.

MIDWAY VALLEY

Three gravity and magnetic profiles (G3, Gl, and G4) in Midway Valley were modeled. 

All three models are characterized by gravity and magnetic anomalies associated with the



block-bounding Bow Ridge and Paintbrush Canyon faults. In addition, the profiles show a 

lower-amplitude anomaly in the central part of Midway Valley associated with the Midway 

Valley feature (Ponce, 1993). Gravity and magnetic modeling support geologic models and 

indicate that these faults are down to the west normal faults with a dip of about 70°. 

However, the models presented here are preliminary and are based on the 'average' physical 

properties (table 3) derived from physical property measurements. Representative density 

contrasts and magnetic properties were assigned to entire units, rather than to individual 

cooling units for example, because of insufficient data. In addition, gravity and magnetic 

models may not exactly correlate to one another because the density and magnetic property 

distribution may not reflect the same geologic boundaries.

Profile G3, in the southernmost part of Midway Valley is dominated by the geophysical 

expression of the Midway Valley feature and the Paintbrush Canyon fault immediately to 

the east (fig 4). The combined gravity and magnetic model of profile G3 is structurally 

controlled by drill hole p#l, just south of the line (fig. 1), and is the only drill hole to 

reach Paleozoic rocks in the Yucca Mountain area. Gravity data reveal a 0.6 mGal (milligal) 

anomaly associated with the Midway Valley fault and a 1.9 mGal anomaly associated with 

the Paintbrush Canyon fault. Magnetic data show a 80 nT (nanoteslas) and 150 nT anomaly 

associted with the Midway Valley and Paintbrush Canyon faults, respectively.

Profile Gl, in the central part of Midway Valley, is characterized by the Bow Ridge and 

Paintbrush Canyon Faults. The model geometry used along profile Gl is based on several 

geologic cross-sections including that of Scott and Bonk (1984), Neal (1986), and Buesch 

and others (1994). In addition, model Gl is controlled by several drill holes including USW 

G-4 and UE25b#l to the west (Spengler and Chornack, 1984; Lahoud and others, 1984), 

WT#14 (table 2) to the south, and a number of shallow drill holes in the vicinity of Exile 

Hill (Buesch and others, 1994). Gravity and magnetic modeling indicate that the Bow Ridge 

fault has a vertical offset of about 200 m, whereas the Paintbrush Canyon fault has an offset 

of about 400 m. The Midway Valley feature is well expressed, particularly in the magnetic 

data, and suggests that a horst-like structure defined by two faults is present in the central 

part of Midway Valley each with a vertical offset of about 75 m. This value is similar to the 

40 to 60 m offset determined using gravity data and an infinite vertical fault model with a 

density contrast of 0.3 to 0.2 g/cm3 (Ponce, 1993).

Profile G4, in the northern part of Midway Valley is also characterized by the gravity 

and magnetic signature of the Bow Ridge and Paintbrush Canyon faults. The gravity and 

magnetic model is controlled by drill hole WT#4 (fig. 1 and table 2) which has a total depth 

of 1,580 ft (482 m) and penetrates to the Calico Hills Formation. Gravity data reveal a 1.7 

mGal gravity anomaly associated with the Bow Ridge fault and a 2.2 mGal gravity anomaly 

associated with Paintbrush Canyon fault. Magnetic data indicate a 60-180 nT anomaly 

associated with the Bow Ridge Fault and a 320 nT anomaly associated with the Paintbrush 

Canyon fault. In addition, geophysical data indicate that the Midway Valley featrre extends 

the entire length of Midway Valley. Along G4, a 0.5 mGal gravity anomaly and a 90-180 nT



magnetic anomaly is associated with this feature. Gravity and magnetic model : ng indicate 

that the vertical offset associated with the Midway feature is about 75 m.

YUCCA WASH

Three gravity and ground magnetic profiles (YA, YC, and YF) in Yucca Wash were 

modeled. Although profile YA is at the mouth of Yucca Wash, its structure is more similar 

to that in Midway Valley. Profile YA shows both gravity (2 mGal) and magnetic (600 nT) 

anomalies associated with the Paintbrush Canyon fault on the eastern part of the profile (fig. 

7). The Bow Ridge fault is also well-expressed by about a 0.5 to 0.7 mGal anomaly on the 

western part of the profile, about 200 m east of where projected by Scott and Bonk (1984). 

The mapped projection of the Yucca Wash Fault is located near a 0.5 to 0.7 mGal gravity 

anomaly and a 150 nT magnetic anomaly at about 2000 m, but other north-south trending 

faults located farther south in Midway Valley (Ponce and others, 1993) could be responsible 

for these geophysical anomalies. A 0.4 mGal anomaly is located along the projection of the 

Midway Valley feature. The geometry of the modeled profile is modified from c'oss section 

A-A' of Lipman and McKay (1965). The gravity and magnetic models indicate about 250 

m of offset on the Paintbrush Canyon fault, 75 m on the Midway Valley feature, and 100 m 

on the Bow Ridge fault. The estimated offsets on these faults are consistent with estimates 

derived from modeling in Midway Valley.

Profile YC (fig. 8) is characterized by a rather flat gravity signature. Low gravity values 

at the ends of the profile indicate topographic slopes of low-density rock as low ar 1.7 g/cm3 . 

Rapid changes in magnetic intensity on the easternmost 300 m of YC are caused by close 

proximity to randomly oriented, strongly magnetic float. The geometry of the rrodeled YC 

profile is modified from cross-section D-D' of Scott and Bonk (1984). The ground magnetic 

highs on the western two-thirds of the profile appear to be related to an aeromagnetic high 

(Bath and Jahren, 1984) present over Isolation Ridge, a topographic high located southwest 

of Yucca Wash (fig. 3). The edge of the ground magnetic anomaly on profile YC occurs 

under the northeastern edge of the wash, not under the alluvial sediments of the wash. 

The aeromagnetic data suggest that the northeastern edge of the Isolation Ridge anomaly 

coincides with the inferred extension of the Bow Ridge fault as extended into Yuc-:a Wash by 

Christiansen and Lipman (1965); however the model suggests that the edge of the magnetic 

source is offset about 150 m to the southwest of the inferred location of the Bow Ridge fault. 

The aeromagnetic data also indicate that the maximum depth to the top of the source of 

the Isolation Ridge anomaly is about 500 m (within the Prow Pass Tuff). Although the 

ground magnetic data are complicated by near-surface noise and do not extend across the 

width of the low, the data are consistent with the estimate of the maximum depth to the 

top of the source from the aeromagnetic data. The source of this anomaly according to the 

model presented here is highly magnetic (2.5 A/m) and denser (2.3 g/cm3 ) rhyolite lava of



the Calico Hills Formation. However, the source of the anomaly may be shallower and thus 
reside within the Topopah Spring Tuff. Aeromagnetic highs in the Yucca Wash area coincide 
with outcrops of Topopah Spring Tuff. The Yucca Wash fault, at the location inferred by 
Scott and Bonk (1984), does not have much, if any, geophysical expression.

Gravity data along YF (fig. 9) indicate a broad, 2-3 mGal low, which is part of a 
northeast-trending gravity low interpreted by Fridrich and others (1994) to b^ a graben 

formed before deposition of the Paintbrush Group. The low as modeled along profile YF 
is the result of thickening of pre-Paintbrush units. The geometry of the modeled profile is 

modified after the geologic cross-section of Fridrich and others (1994, fig. 11). Superimposed 
on the broad gravity low is a 0.5 mGal high that coincides with the location of a broad 

ground magnetic high. Based on the assumption that the source of the magnetic anomaly 
is the same as that of the gravity anomaly, the source of these anomalies could be denser, 
more magnetic rhyolite lava of the Calico Hills Formation. Another potential source of these 
gravity and magnetic anomalies could be a basaltic sill whose top can be no deep°r than 500 

m.

Profile YF (fig. 9), which runs longitudinally along Yucca Wash, shows a large (1,000 
nT) ground magnetic anomaly just north of UE-25 WT#6. The maximum depth to the 
top of the source of this anomaly is about 100 m based on gradient analysis (Langenheim 
and Ponce, 1994). Two ground magnetic profiles approximately 100 m to either side of 
profile YF also show a large magnetic anomaly at approximately the same location as the 
anomaly on YF, perhaps indicating little or no (less than 250 m) horizontal offset along 
the proposed Yucca Wash fault. To the south of the 1,000 nT anomaly is a broad 200-300 
nT magnetic high whose source appears to be deeper. Comparison of the ground magnetic 

data with aeromagnetic data suggests that the broad magnetic high seen on profile YF is 
related to the Isolation Ridge aeromagnetic high (Bath and Jahren, 1984). Both the ground 

magnetic and aeromagnetic data suggest that the top of the body or bodies responsible for 
the magnetic highs can be no deeper than 500 m and most likely resides within the Calico 
Hills Formation or Topopah Spring Tuff. This maximum depth based on gradient analysis of 
the anomalies eliminates alteration of the Eleana formation to be the source of tl.e Isolation 
Ridge anomaly as suggested by Bath and Jahren (1984). Topography on the al^ivium-tuff 

interface alone is not sufficient to produce the sharp magnetic high. According to this model, 
intense magnetizations in the Topopah Spring Tuff (4 A/m) and the Calico Hills Formation 
(5 to 7 A/m) are needed to produce the ground magnetic highs. If the thickiess of the 
bodies were doubled, the magnetizations would decrease by about half. The source of the 
change in magnetization could be alteration of the volcanic units or basaltic sills or dikes. 

The model indicates that the southeastern edge of the source of the broad magnetic high 
does not coincide with the location of the Bow Ridge fault.



CONCLUSIONS

Gravity and magnetic data and models along traverses across Midway Valley and Yucca 
Wash show prominent anomalies assocated with known faults and reveal a numbe~ of possible 
concealed faults beneath Midway Valley. The Bow Ridge fault and the Paintbrush Canyon 
fault are the largest gravity and magnetic anomalies in the vicinity of Midway Valley. Geo­ 

physical modeling infer a vertical offset of about 100-200 m for the Bow Ridge fault and 
about 200-400 m for the Paintbrush Canyon fault.

The central part of Midway Valley is characterized by several small-amplitude anomalies 
that probably reflect small-scale faulting beneath Midway Valley. Gravity and magnetic 
modeling reveals a horst-like feature in the central part of Midway Valley referred to as the 

Midway Valley feature (Ponce, 1993). This feature is near the concealed fault mapped by 
Lipman and McKay (1965) and is characterized by a gravity anomaly with an amplitude of 

about 0.5 mGal and a magnetic anomaly with an amplitude of about 80 to 210 nT. Gravity 
and magnetic modeling infer an offset of about 75 m for each of the faults that comprise the 

Midway Valley feature.

Gravity and magnetic studies show that they are useful for delineating major faults at 
Yucca Mountain such as the Bow Ridge and Paintbrush Canyon faults, and minor faults 
such as those concealed beneath Midway Valley. Detailed gravity, magnetic, and electrical 
data could provide an effective means to better define the location of known or suspected 
faults and to locate concealed or unknown faults.

Gravity and magnetic data across Yucca Wash do not indicate, but do net preclude, 
major vertical offsets on the proposed Yucca Wash fault. The broad magnetic high along 
the longitudinal profiles is intriguing because of its location with respect to the hydrologic 

gradient. The maximum depth to the source of the high is about 500 m, suggesting that the 
age of the source must be that of the Prow Pass Tuff (14.0 Ma; Marvin and others, 1970) or 
younger. If the source of the anomaly is cut by a buried strike-slip fault, the movement of the 
fault must post-date deposition of the Prow Pass Tuff. Ground magnetic data (Langenheim 

and others, 1993) show that the broad magnetic high appears at approximatel;' the same 

location along three longitudinal profiles, perhaps indicating little or no (less than 250 m) 
horizontal offset along a buried strike-slip fault within Yucca Wash since 14.0 Ma.

In order to determine the source of the magnetic anomalies in Yucca Was! , magnetic 
property measurements of the Topopah Spring Tuff and the Calico Hills Formation are 
needed. Drill hole USW WT#6 is the only drill hole within the anomaly; it may have pene­ 
trated the top of the source of the Isolation Ridge anomaly (less than 500 m) and should have 

penetrated the source of the large, shallow ground magnetic anomaly. Magnetic property 

measurements of core samples could determine the source of the anomalies. A ground mag­ 

netic profile perpendicular to the northern edge of the Isolation Ridge aeromagnetic anomaly 
could better locate the edge of the anomaly as well as give a better estimate of the maximum



depth to the top of the source. Physical property measurements of the post-Paintbrush units 

exposed northeast of Yucca Wash would help constrain the models presented here.
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TABLE 1.-Geologic names and symbols. 
Modified from Sawyer and others (in press)

Name of Unit Symbol

Quaternary

Alluvium and colluvium Qac 

Miocene 1

Volcanics of Fortymile Canyon Tfc
Timber Mountain Group

Ammonia Tanks Tuff Tma 
Rainier Mesa Tuff Tmr 
tuff unit "X" Tmx

Paintbrush Group
Tiva Canyon Tuff Tpc 
Yucca Mountain Tuff Tpy 
Pah Canyon Tuff Tpp 
Topopah Spring Tuff Tpt

Calico Hills Formation Tht
Crater Flat Group

Prow Pass Tuff Tcp 
Bullfrog Tuff Tcb 
Tram Tuff Tct 
Lavas and Flow Breccias Til

Lithic Ridge Tuff Tlr
Older Tuffs_________________Tt______

_____________Paleozoic_______________ 
Paleozoic rocks, undifferentiated Pz

Includes bedded tuff at base of most units
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TABLE 2.-Thickness of rock units in various drill holes1' 3

Thickness, in meters 
Symbol G-l G-2 p#l WT#4 WT#6 WT#14 W~#16

Qac
Tfc
Tma
Tmr
Tpc
Tpy
Tpp
Tpt
Tht
Tcp
Tcb
Tct
Til
Tlr
Tt
Pz

18
 
 
 
 
23
30

363
115
114
142
280
118
303
323
 

 
 
 
 
75
77
80

304
289
187
89

154
35
193
258
 

39
 
 
16
27
 
 
300
55
122
133
182
 
194
176
562

16
 
 
 
71
17
29

220
130
 
 
 
 
 
 
 

52
 
 
 
 
 
 
65

266
 
 
 
 
 
 
  -

37
 
 
 
 
 
 
332
30
 
 
 
 
 
 
 

42
 
 
 
97
 
37
150
195
 
 
 
 
 
 
 

Includes bedded tuff at base of most volcanic units.

aData modified from Maldonado and Koether (1983, table 3) and Spengler (WT-logs, written 
commun., 1994).
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TABLE 3.. -Physical properties of rock units used in the models. 
Values were derived from borehole samples, borehole logs, and surface samples1

Unit

Qac
Tfc
Tma
Tmr3

Tmx
Tpc
Tpy
Tpp
Tpt
Tht
Tcp
Tcb
Tct
Til
Tlr
Tt
Pz

Declination 2 
deg

0
170

0
168

0
169
170
154
322

6
-4
12

131
5

251
50

0

Inclination2 
deg

0
-30

59
-55

0
-23

1
-62
52
56
50
41

-30

50
62
60

0

Magnetization2 
A/m

0.0
1.9
0.58
0.8-2.7
0.0
0.94
0.24
1.6
1.3
0.11
0.26
1.7
1.2
1.0
0.22
0.3
0.0

Density 
g/cm3

1.5-1.8
1.8-2.0

2.0
1.5-2.0

2.0
2.0
1.6

1.4-1.9
2.2-2.4
1.9-2.0
2.0-2.3
2.2-2.4
2.0-2.4

2.5
2.0-2.4

2.4
2.7

1 Data modified from Rosenbaum and Snyder (1985), Bath and Jahren (1984), and M.R. 
Hudson (USGS, written commun., 1994)

2 Total declination, inclination, and magnetization

3 Remanent declination, inclination, and magnetization
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FIGURE l.-Index map of the study area showing locations of gravity and magnetic profiles across Midway 
Valley and Yucca Wash. White area, Quaternary alluvium and colluvium; Shaded area, Tertiary volcanic rock; 
Cross-hatched area, Paleozoic sedimentary rock. BRF, Bow Ridge fault; PCF, Paintbrush Canyon fault; SCF, 
Solitario Canyon fault. Geology modified from Frizzell and Shulters (1990).
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FIGURE 2. Bouguer gravity map of the study area. Bouguer gravity anomalies reduced for a density of 2.00 
g/cm3. Contour intervals 2 and 10 mGal. Shaded area, Tertiary volcanic rock; +, gravity station.
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FIGURE 3.-Magnetic anomaly map of the study area. Shaded area, Tertiary volcanic rocks. Contour intervals 

50 and 250 nT.
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