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FOREWORD

Methodology and Characterization studies during fiscal years
1977 and 1978 included gravity surveys in ten valleys in Arizona
(five), Nevada (two), New Mexico (two), and California (one).
The gravity data were obtained for the purpose of estimating the
gross structure and shape of the basins and the thickness of the
valley fill. There was also the possibility of detecting
shallow rock in areas between boring locations. Generalized
interpretations from these surveys were included in Fugro
National's Characterization Reports (FN-TR-26a through e).

During the FY 77 surveys, measurements were made to form an
approximate one-mile grid over the study areas and contour maps
showing interpreted depth to bedrock were made. In FY 79, the
decision was made to concentrate on verifying and refining
suitable area boundaries. This decision resulted in a reduction
in the gravity program. Instead of obtaining gravity data on a
grid, the reduced program consisted of obtaining gravity
measurements along profiles across the valleys where Verifica-
tion Studies were also performed.

The Defense Mapping Agency (DMA), St. Louis was requested
to provide gravity data from their library to supplement the
gravity profiles. For Big Smoky, Reveille and Railroad valleys,
a sufficient density of library data is available to permit
construction of interpreted contour maps instead of Jjust two-
dimensional cross sections.

In late summer of FY 79, supplementary funds became available to
begin data reduction. At that time inner zone terrain correc-
tions were begun on the library data and the profiles from Big
Smoky Valley, Nevada, and Butler and La Posa valleys, Arizona.
The profile data from Whirlwind, Hamlin, Snake East, White River
and Garden Coal valleys, Nevada became available from the field
in early October, 1979.

A continuation of gravity interpretations has been incorporated
into the FY 80 program and the results are being summarized in
a series of valley reports. In reports covering Nevada-Utah
gravity studies will be numbered, "FN-TR-33-", followed by the
abbreviation for the subject valley. In addition, more detailed
reports of the results of FY 77 surveys in Dry Lake and Ralston
valleys, Nevada are being prepared. Verification studies are
continuing in FY 80 and gravity studies are included in the
program. DMA will continue to obtain the field measurements and
it is planned to return to the grid pattern. The interpretation
of the grid data will allow the production of contour maps which
will be valuable in the deep basin structural analysis needed
for computer modeling in the water resources program. The

i
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gravity interpretations will also be useful in Nuclear Hardness
and Survivability (NH&S) evaluations.

The basic decisions governing the gravity program are made by
BMO following consultation with TRW Inc., Fugro National and the
DMA. Conduct of the gravity studies is a joint effort between
DMA and Fugro National. The field work, including planning,
logistics, surveying, and meter operation is done by the Defense
Mapping Agency Hydrographic/Topographic Center (DMAHTC), head-
quartered in Cheyenne, Wyoming. DMAHTC reduces the data to
Simple Bouguer Anomaly (see Section Al.4, Appendix Al.0). The
Defense Mapping Agency Aerospace Center (DMAAC), St. Louis,
calculates outer zone terrain corrections.

Fugro National provides DMA with schedules showing the valleys
with the highest priorities, Fugro National also recommended
locations for the profiles in the FY 79 studies within the
constraints that they should follow existing roads or trails.
Any required inner zone terrain corrections are calculated by
Fugro National prior to making geologic interpretations.

ii
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1.0 INTRODUCTION

1.1 OBJECTIVE

Gravity measurements were made in Southern White River Valley
for the purpose of estimating the overall shape of the structur-
al basin, the thickness of alluvial fill, and the 1location of
concealed faults. The estimates will be useful in modeling the
dynamic response of ground motion in the basin and in evaluating

ground-water resources.

1.2 LOCATION

White River Valley is located principally in northeastern Nye
county with portions in Lincoln and White Pine counties in east
central Nevada (Figure 1). The study area covered by this
report is the southern part of the valley which is approximately
60 miles (97 km) south-southwest of Ely, Nevada. The nearest
town is Lund, Nevada along the northern edge of the valley.
Although the only paved road within the site is State Highway
38, which traverses the eastern side of the valley, access is

fair along a system of unmaintained roads.

White River Vvalley is bounded by mountain ranges on three sides
and open to Jakes Valley on the north (Figure 2). The Egan
Range forms the eastern boundary of the valley. The Horse and
Grant Rénges comprise the western side and ﬁhe Golden Gate and
Seaman Ranges form the southern boundary. Most of the valley is
undeveloped rangeland with several ranches and agricultrual

fields.
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1.3 SCOPE QF STUDY

The Defense Mapping Agency Hydrographic-Topographic Center/
Geodetic Survey Sguadron (DMAHTC/GSS) obtained 152 gravity
measurements along four cross valley profiles used in this study
(Appendix A2.0). Profile positions are shown in Figure 2 and.
the locations of the individual stations are shown in Drawing 1.
The profiles are oriented approximately east-west. They are
between 10 miles and 20 miles (16 to 32 km) long and are spaced
approximately 7 miles (11 km) apart. The gravity sampling
interval was 1 mile (1.6 km) over the central valley section
and .25 mile (.4 km) near the valley margins. 'The more dense
sampling was used on the valley flanks to define any steep
gravity gradients associated with boundary faults and to resolve
anomalies with high spatial frequency that could be associated

with shallow bedrock.

The tolerance for establishing station elevations was 5 feet

(1.5 m), which limits the gravity precision to 0.3 milligals.
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2.0 GRAVITY DATA REDUCTION

DMAHTC/GSS obtained the basic observations and reduced them to
Simple Bouguer Anomalies (SBA) for each station as described in
Appendix Al.0. Up to three levels of terrain corrections were
applied to convert the SBA to the Complete Bouguer Anomaly
(CBA) . First, the Defense Mapping Agency Aerospace Center
(DMAAC), St. Louis, used its library of digitized terrain data
and a computer program to calculate corrections out to 104 miles
(167 km) from each station. When the program could not calcu-
late the terrain effects near a station, a ring template was
used to estimate the effect of terrain within approximately
3000 feet (914 m) of the station. The third level of terrain
corrections was applied to those stations where 10 feet (3 m) or
more of relief was observed within 130 feet (40 m). In these
cases, the elevation differences were measured in the field at a
distance of 130 feet (40 m) along six directions from the
stations. These data were used to calculate the effect of the
very near relief. The CBA data for the Southern White River

Valley stations are listed in Appendix A2.0.
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3.0 GEOLOGIC SUMMARY

The structural geologic setting, major rock types, and depos-
itional regime of the valley fill material are important consid-

erations in the interpretation of gravitational field data.

White River valley is an elongate, north-south trending, alluvi-
al basin which was formed as a result of Basin and Range, exten-
sional block faulting. The basin is a graben which is separated
from its adjacent mountain ranges (horsts) by steeply dip-
ping normal fault systems. The mountain blocks are composed
of Paleozoic rocks which dip eastward from 20 to 40 degrees
(Kleinhample and Ziony, 1967). This regional dip is primarily a
result of late Tertiary, tilt-block faulting. This Basin
and Range-type normal faulting continued well into the late
Quaternary and is probably active today as indicated by young
faults and scattered earthquakes (Fugro National, Inc., FY 80,

FN-TR-38) .

The major fault in White River Vvalley is the Egan fault system
which lies along the easte;n side of the valley. The Egan fault
displaces late Quaternary alluvial fans forming a fairly contin-
uous escarpment within about 1 mile of the base of the bedrock
mountain block (FNI, FY 80, FN-TR-38; Stewért and Carlson,

1978).

The mountain ranges along the east and west sides of the valley
are composed predominantly of thick, sequences of complexly

faulted Paleozoic limestone and dolomite with interbedded shales
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and quartzites. Tertiary welded ash-flow tuffs and rhyolitic
and andesitic flows primarily occur in the southeastern and
southern portions of the valley in tﬁe Grant, Golden Gate, and
Seaman ranges. A few volcanic outliers occur locally in the

northeastern and northwestern parts of the valley.

Most of the surficial deposits in White River Valley are late
Tertiary lake deposits and younger alluvial fans (Eakin, 1966).
Basin fill deposits are described in the Verification Studies
(FNI, FY 79, FN-TR-27-V). The older lacustrine deposits cover
approximately one-half of the valley's surface area. This unit
is concentrated primarily in a band along the valley axis and is
composed of predominately fine-grained deposits such as silt-
stone, mudstone, and travertine but some sand and gravel may be
included near the edges of the lake deposits. Two ages of
alluvial fans are recognized in the valley based on geomorphic
analysis. The intermediate fans, chiefly gravelly sands, form a
narrow strip along the valley margins and cover about one-sixth
of the site. The younger alluvial fans and modern stream
channél deposits are quite similar in composition to the older
fans but may be finer grained with greater distances from the
mountain block, These units occupy about one-third of the
valley and are located basinward of the intefmediate alluvial

fans.
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4,0 INTERPRETATION

A valley filled with alluvium which has a low-density relative
to the surrounding bedrock creates a negative gravity anom-
aly. Gravity profiles across such valleys are often U-shaped,
low in the middle of the valley where the fill is thickest and
high on the ends where the fill thins and bedrock emerges.
Interpretation requires removal of regional trends leaving
the gravity reflection of the valley £fill. The gravity data
and interpreted geologic models for the four profiles across

Southern White River Valley are shown in Figures 3 through 6.

4,1 REGIONAL-RESIDUAL SEPARATION

A fundamental step in gravity interpretation 1is isolation of
the part of the CBA which represents the geologic feature of
interest, in this case the relatively low density valley fill.
The portion of the CBA which corresponds to this alluvial

material is called the "residual anomaly”.

The CBA contains long-wavelength compdnentsifrom deep and broad
geologic structures extending far beyond the valley. These
long-wavelength components, called the regional gravity, have
been approximated by linear interpolation between CBA values at
bedrock stations on opposite ends of the profiles. Where only
one end of a profile was on bedrock, the regional value on the
other end was assigned a quantity consistent with the regional
trend of the valley. The regiqnal gravity was subtracted from
the CBA and the resulting residual anomaly profiles were used

to model the valley. This regional separation technique is
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only approximate. Some regional effects may still remain after
the subtraction but the error is probably small compared to the

large residual anomaly values of these profiles.

The CBA values and the straight 1line regional field for each
profile is shown in the top portion of Figures 3 through 6. The
residual gravity anomaly (interpolated at evenly spaced points)
is shown by the crosses (x) in the second block of Figures 3

through 6.

4.2 DENSITY SELECTION

The construction of a geologic model from the residual anomaly,
requires selection of density values representative of the
alluvial fill and of the underlying rock. Since only very
generalized density information 1is available, the geoclogic
interpretation of the gravity data can be only a coarse approxi-
mation. Average in situ density of the fill material was
measured between depths of 100 to 160 feet (30 to 49 m) by five
shallow borings in White River Vvalley. The observed density
range for the soil was 1.7 to 2.3 g/cm3. These borings were
drilled during the Verification Studies of White River valley
(FNI, FY 79, FN-TR-27-V). The larger density value was used in
the modeling process to approximate the overall alluvium density
increase due to compaction with depth (compaction with depth and

age is discussed by Woollard, 1962 and Grant and West, 1965).

The basement material underlying the White River basin is
believed to be the Paleozoic carbonate rocks which are found in

the surrounding mountain ranges. The Tertiary volcanic outcrops
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along the west side of the valley (Grant Range) are considered
to be isolated flow material and not representative of basement
material. Published values for carbonate rocks typically range
between 2.6 and 2.8 g/cm3. The Paleozoic carbonate rocks in
Nevada are generally reported to be relatively high in density,
on the order of 2.8 g/cm3. This value was selected to repre-

sent the density of the basement rock.

Relative to a given basement density, the calculated basin depth
is inversely proportional to the density value assigned to the
valley fill materials. A one percent change in the average
alluvial fill density will result in a five percent change in

the calculated fill thickness.

4.3 MODELING

An iterative computer program that calculates the gravitational
field for two-~dimensional models was used to approximate the
thickness of alluvium beneath each profile. The cross-sectional
models appear as a set of 0.5-km-wide blocks whose tops are at
sur face elevation and whose bottoms represent the alluvium-
bedrock boundary. The elevations at the bottoms of the blocks
were adjusted by iterative computation until the computed grav-
ity anomaly for the valley fill differed by less than one-half
milligal from the observed residual anomaly. Several borings
and seismic refraction lines are located along the four gravity
profiles. These activities were performed during the Verifica-

tion Studies of White River Vvalley (FNI, FY 79, FN-TR-27-V)
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and the results are shown 1in Table 1. These data were used as

constraints in the modeling process.

The computed gravity anomaly from the final model is shown as a
continuous line in the second block of Figures 3 through 6.
The resulting basin models are shown in the third block of
Figures 3 through 6. The cross sections have a five times

vertical exaggeration so that gentle slopes appear steep.

The gravity survey of Southern White River Valley indicates a
complex structural basin which was formed as a deep graben
bounded by steep normal faults. The interpretation shows the
basin to be approximately 5600 feet (1707 m) deep in the north-
ern narrow portion of the valley around profiles WR-1 and WR-2.
The depth increases to a maximum of 8200 feet (2499 m) beneath
the eastern side of profile WR-3 and decreases slightly under

profile WR-4.

Steep gravity gradients in this basin and range valley are
interpreted as being caused by bedrock faults; See Figure 7 for
an interpretation of possible fault relationships between the
gravity profiles. Major range bounding faults can be identified
with confidence on the eastern end (Egan Range) of profiles WR-
1,2,4. There is an indication of the eastern boundary fault on
profile WR-3 but the data are incomplete in this area. The
gravity interpretation indicates a relative narrow pediment-like
feature on the east side of the valley where the ‘Egan Range ex-
tends westward from the rock outcrop line at shallow depths for

1.3 to 2.8 miles (2.1 to 4.5 km) before being faulted downward.
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SELECTIVE BORING RESULTS
TOTAL HOLE DEPTH
BORING NUMBER _feet REMARKS
(meters)
WR=B1 83 NO ROCK ENCOUNTERED
- (50) K
162

WR-B3 45 NO ROCK ENCOUNTERED
WR-B5 ($g3 NO ROCK ENCOUNTERED
WR-B7 ?%%7 NO ROCK ENCOUNTERED
WR-ET} (2%3 NO ROCK ENCOUNTERED

SELECTIVE SEISMIC REFRACTiION RESULTS
DEEPEST LAYER EXCLUSION DEPTH*
LINE NUMBER fps feet feet
(mps) (metefs) (meters)
3350 10 146
8150 A4
WR-~S5 2184) @ an —
5050 3 117
WR-§12 asagy @ @ (36)
9900 140 _—
WR-S14 03018) @ (43)
4950 23 16
5350 31 80
WR-S17 agasy @ Oy an
5050 24 121
WR-S18 {1539) @ m an
9700 §

*APPROXIMATE DEPTH ABOVE WHICH THERE [S NO INOICATION OF MATERIAL WITH A
VELOCITY AS GREAT AS 7000 fps (2134 mps). SEE THE APPENDIX OF THE
VERIFICATION REPORT (FUGRO NATIONAL, INC., FN-TR-27-1A,B) FOR AN EXPLANATION
OF HOW THIS EXCLUSION DEPTH tS CALCULATED WHEN OBSERVED VELOCITIES
ARE ALL LESS THAN 7000 fps (2134 mps).

WHITE RIVER VALLEY
VERIFICATION ACTIVITY RESULTS

MX SITING INVESTIGATION TABLE
DEPARTMENT OF THE AIR FORCE - BMO 1

GRO NATIONAL INC.
22 MAY 80
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WEST

Railroad Valley

GRANT RANGE

EGAN RANGE
EAST

Southern White River Valley

SIMPLIFIED CONCEPTUAL MODEL OF
SOUTHERN WHITE RIVER VALLEY, NEVAOA

MX SITING INVESTIGATION FIGURE
DEPARTMENT OF THE AIR FORCE - BMO 8

22 MAY 80
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The range bounding faults in the northwest section of the valley
near the Horse Range can be easily recognized on profiles WR-1
and WR-2 about 6.5 miles (11 km) east of the outcrop line. A
shallow pediment shelf between 100 and 300 feet (30 to 91 m)
deep extends from the base of the Horse Range to the boundary
fault. A soil density of 2.1 g/cm3, measured at a nearby
boring, was used in modeling the pediment depth. No density
increase due to soil compaction with depth was added to this
value since the bedrock is very shallow throughout this region.
The range bounding faults are not as easily identified along the
Grant Range in the southwest portion of the basin because the
basement topography in this region is complex. The interpreted
boundary fault is located about 9 miles (14 km) east (basinward)
of the rock outcrop line fprming a much broader pediment than on
the eastern side of the valley. Two separate horst structures
are interpreted to cross the western end of profiles WR-3 and
WR-4. The basin depth in this portion of the valley ranges
between 1300 and 3600 feet (396 to 1097 m) and the horsts are

located about 800 feet (244 m) below the surface.

There are several short faults throughout the valley, such as
the one on the west end of profile WR-1. This fault, like many
others, represents a steep step of several hundred feet (tens of
meters) in the bedrock depth. A horst formation traversing N-S
through the center of the valley is interpreted from the gravity
data on profiles WR-2,3,4. This narrow bedrock ridge outcrops

at the center of profile WR-4 and about 1.5 miles (2.4 km)
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south of profile WR-3. The horst ranges in depth from 2100 feet

(640 m) at profile WR-3 to 660 feet (201 m) at WR-2,.

4.4 DISCUSSION OF RESULTS

Although the major, basin bounding fault systems trend north-
south, forming a large, deep central graben, there appears to be
numerous smaller faults in the subsurface below the alluvium.
These smaller faults appear to bound smaller bedrock blocks and

form a sometimes complex network of horsts and grabens.

The general picture of the White River Valley area is that of an
assymetric, tilt-block, normal-fault system which is quite
typical of the Basin and Range area (Figure 8). The gravity
data indicates this simplified model is complicated by differen-
tial movements between the smaller blocks underlying the basin
fill. These differential movements have resulted in subsurface
horsts as well as smaller, local grabens and perhaps some
transverse faults bounding the smaller fault blocks. The
complexity of the subsurface faulting is illustrated by the
block-model interpretation of the gravity profiles shown in the
lowest section of Figures 3 through 6. Detailed interpretation
may not be warranted from data so widely spaced, therefore
a simplified version of the faulting is shown. The faults shown
on the residual gravity profile (second block of Figures 3
through 6) should be considered as fault systems rather than

specific faults or fault splays.

Even though the major fault trends are in a north-south direc-

tion there are several anomalous areas which indicate transverse



FN-TR-33-WR
21

trends. The major bounding fault on the east side of the valley
(Egan fault) appears to shift position westward between profiles
WR-4 and WR-3 (Figure 7). This shift is also reflected in the
bedrock-alluvium contact. Whether this deflection in position
is due to lateral faulting or merely a result of left-stepping
en echelon faulting cannot be determined by the resolution of
this gravity survey. However, geologic field reconnaissance
(FNI, FY 80, FN-TR-38) has shown that surface faulting along the
trace of the Egan fault has a left-stepping en echelon pattern

in this area.

Aerial photograph analysis revealed several lineaments in the
lake deposits of the central valley region. These lineaments
are gquite obvious on the aerial photographs but generally could
not be found during the field reconnaissance because they do not
have significant relief. These features coincide gquite closely
with the subsurface bounding fault systems which suggests that
there may be deep seated movement on some of the subsurface
faults resulting in only slight surface effects. Such an
interpretation, however, should be regarded as speculative until

trenching can verify a tectonic origin for these lineaments.



FN-TR-33-WR
22

5.0 CONCLUSIONS

The interpretation of the gravity survey in Southern White River
Valley indicates there are major range bounding normal fault
systems on both sides of the valley. The major system on the
east is the Egan Faultrand is generally close to the mountain
block. The western fault system is several miles east of the
mountain front. The primary graben block between these boundary
faults is oriented N-S and lies on the eastern side of the
valley. It is calculated to be between 5600 feet (1707 m) deep
in the north end of the valley and 8200 feet (2499 m) deep near

the valley center.

Several smaller 1localized structures complicate the subsurface
configuration in White River Vvalley. A narrow bedrock ridge or
horst lies near the center of the valley and trends in a N-S
direction. Several smaller horst~graben combinations can be

identified along the western portion of the valley.

There is a large well defined negativé gravity anomaly associ-
ated with Southern White River Valley. An average density
contrast of 0.50 g/cm3 between the alluvium and bedrock was
used to calculate the thickness of the valley £fill material.
The calculated bedrock depth can only be an approximation since
little is known about the actual density distribution in and
around the valley. Future studies that acquire better density
data or depth to bedrock in deep parts of the valley can be used

to refine the gravity interpretation.
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Al.0 GENERAL PRINCIPLES OF THE GRAVITY
EXPLORATION METHOD

Al.1 GENERAL

A gravity survey involves measurement of differences in the
gravitational field between various points on the earth's
surface. The gravitational field values being measured are the
same as those influencing all objects on the surface of the
earth. They are generally associated with the force which
causes a 1 gm mass to be accelerated at 980 cm/sec?2. This

force is normally referred to as a 1 g force.

Even though in many applications the gravitatioﬂal field at the
earth's surface is assumed to be constant, small but distin-
guishable differences in gravity occur from point to point.
In a gravity survey, the variations are meésured in terms
of milligals. A milligal is equal to 0.001 cm/second? or
0.00000102 g. The differences 1in gravity are caused by geo-
metrical effects, such as differences in elevation and latitude,
and by lateral variations in density'within the earth. The
lateral density variations are a result of changes in geologic
conditions. For measurements at the surface of the earth, the
largest factor influencing the pull of gravity is the density of
all materials between the center of the earth and the point of

measurement.

To detect changes produced by differing geological conditions,
it is necessary to detect differences in the gravitational field

as small as a few milligals. To recognize changes due to
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geological conditions, the measurements are "corrected" to ac-

count for changes due to differences in elevation and latitude.

Given this background, the basic concept of the gravitational
exploration method, the anomaly, can be introduced. 1If, instead
of being an oblate spheroid characterized by complex density
variations, the earth were made up of concentric, homogeneous
shells, the gravitational field would be the same at all points
on the surface of the earth. The complexities in the earth's
shape and material distribution are the reason that the pull of
gravity is not the same from place to place. A difference in
gravity between two points which is not caused by the effects of
known geometrical differences, such as in elevation, latitude,

and surrounding terrain, is referred to as an "anomaly.”

An anomaly reflects lateral differences in material densities.
The gravitational attraction is smaller at a place underlain by
relatively low density material than it is at a place underlain
by a relatively high density material. The term "negative
gravity anomaly”" describes a situation in which the pull of
gravity within a prescribed area is small compared to the area
surrounding it. Low-density alluvial deposits in basins such as
those in the Nevada-Utah region produce negative gravity anoma-
lies in relation to the gravity values in the surrounding

mountains which are formed by more dense rocks.

The objective of gravity exploration is to deduce the variations
in geologic conditions that produce the gravity anomalies

identified during a gravity survey.
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Al.2 INSTRUMENTS

The sensing element of a LaCoste and Romberg gravimeter is a
mass suspended by a zero-length spring. Deflections of the
mass from a null position are proportional to changes in gravi-
tational attraction. These instruments are sealed and compen-
sated for atmospheric pressure changes. They are maintained at
a constant temperature by an internal heater element and thermo-
stat. The absolute value of gravity is not measured directly by
a gravimeter. It measures relative values of gravity between
one point and the next. Gravitational differences as small as

0.01 milligal can be measured.

Al.3 FIELD PROCEDURES

The gravimeter readings were calibrated in terms of absolute
gravity by taking readings twice daily at nearby USGS gravity
base stations. Gravimeter readings fluctuate because of small
time-related deviations due to the effect of earth tides and
instrument drift. Field readings were corrected to account for
these deviations. The magnitude of the tidal correction was
calculated using an equation suggested by Goguel (1954):

C =P + Ncos g (cos g + sin g ) + Scos g (cos 4 - sin &)
where C is the tidal correction factor, P, N, and S are time-
related variables, and g is the latitude of the observation
point. Tables giving the values of P, N, and S are published
annually by the European Association of Exploration Geophysi-

cists.
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The meter drift correction was based on readings taken at a
designated base station at the start and end of each day. Any
difference between these two readings after they were corrected
for tidal effects was considered to have been the result of
instrumental drift. It was assumed that this drift occurred at
a uniform rate between the two readings. Corrections for drift
were typically only a few hundredths of a milligal. Readings
corrected for tidal effects and instrumental drift represented
the observed gravity at each station. The observed gravity
values represent the total gravitational pull of the entire

earth at the measurement stations.

Al.4 DATA REDUCTION

Several corrections or reductions are made to the observed
gravity to isolate the portion of the gravitational pull which
is due to the crustal and near-surface materials. The gravity
remaining after these reductions is called the "Bouguer
Anomaly.” Bouguer Anomaly values are the basis for geologic
interpretation. To obtain the Bouguer Anomaly, the observed
gravity is adjusted to the value it would have had if it had
been measured at the geoid, a theoretically defined surface
which approximates the surface of mean sea level. The dif-
ference between the "adjusted"” observed gravity and the gravity
at the geoid calculated for a theoretically homogeneous earth is

the Bouguer Anomaly.
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Four separate reductions, to account for four geometrical
effects, are made to the observed gravity at each station to

arrive at its Bouguer Anomaly value.

a. Free-Air Effect: Gravitational attraction varies inversely

as the square of the distance from the center of the earth.
Thus corrections must be applied for elevation. Observed
gravity levels are corrected for elevation using the normal
vertical gradient of:
FA = -0.09406 mg/ft (-0.3086 milligals/meter)

where FA is the free-air effect (the rate of change of gravity
with distance from the center of the earth). The free-air
correction is positive in sign since the correction 1s opposite

the effect.

b. Bouguer Effect: Like the free-air effect, the Bouguer

effect is a function of the elevation of the station, but it
considers the 1influence of a slab of earth materials between
the observation point on the surface of the earth and the
corresponding point on the geoid (sea level). Normal practice,
which is to assume that the density of the slab is 2.67 grams
per cubic centimeter was followed in these studies. The Bouguer
correction (Bg), which is opposite in sign to the free-air

correction, was defined according to the following formula.

Be = 0.01276 (2.67) hf (milligals per foot)

Be 0.04185 (2.67) hp (milligals per meter)
where hf is the height above sea level in feet and hy is the

height in meters.
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c. Latitude Effect: Points at different latitudes will have

different "gravities"™ for two reasons. The earth (and the
geoid) 1is spheroidal, or flattened at the poles. Since points
at higher latitudes are closer to the center of the earth than
points near the equator, the gravity at the higher latitudes is
larger. As the earth spins, the centrifugal acceleration
causes a slight decrease in gravity. At the higher latitudes
where the earth's radii are smaller, the centrifugal accel-
eration diminishes. The gravity formula for the Geodetic
Re ference System, 1967, gives the theoretical value of gravity
at the geoid as a function of latitude. It is:

g = 978.0381 (1 + 0.0053204 sin? g - 0.0000058 sin22g) gals
where g is the theoretical acceleration of gravity and g is
the latitude in degrees. The positive term accounts for the
spheroidal shape of the earth. The negative term adjusts for

the centrifugal acceleration.

The previous two corrections (free air and Bouguer) have ad-
justed the observed gravity to the value it would have had at
the geoid (sea level). The theoretical wvalue at the geoid for
the latitude of the station is then subtracted from the adjusted
observed gravity. The remainder is called the Simple Bouguer
Anomaly (SBA). Most of this gravity represenfs the effect of
material beneath the station, but part of it may be due to
irregularities in terrain (upper part of the Bouguer slab) away

from the station.
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d. Terrain Effect: Topbgraphic relief around the station has

a negative effect on the gravitational force at the station. A
nearby hill has upward gravitational pull and a nearby valley
contributes less downward attraction than a nearby material
would have. Therefore, the corrections are always positive.
Corrections are made to the SBA when the terrain effects were
0.1 milligal or 1larger. Terrain corrected Bouguer values are
called the Complete Bouguer Anomaly (CBA). When the CBA is
obtained, the reduction of gravity at individual measurement

points (stations) is complete.

Al.5 INTERPRETATION

The first step in interpretation is to separate the portion of
the CBA that might be caused by the lightweight, basin-fill
material overlying the heavier bedrock materialbwhich forms the
surrounding mountains and presumably the basin floor. Since the
valley-fill sediments are absent at the stations read in the
mountains, the CBA values at these bedrock stations are used as
the basis for constructing a regional field over the valley. A
regional field is an estimation of the values the CBA would have
had if the light weight sediments {(the anomaly) had not been

there.

The difference between the CBA and the regional field 1is
called the "residual" field or residual anomaly. The residual
field is the interpreter's estimation of the gravitational
effect of the geologic anomaly. The zero value of the residual

anomaly iIs not exactly at the rock outcrop line but at some
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distance on the "rock"™ side of the contact. The reason for this
is found in the explanation of the terrain effect. There is a
component of gravitational attraction from material which is

not directly beneath a point.

If the "regional™ is well chosen, the magnitude of the residual
anomaly is a function of the thickness of the anomalous (fill)
material and the density contrast. The density contrast is the
difference in density between the alluvial and bedrock material.
If this contrast were known, an accurate calculation of the
thickness could be made. In most cases, the densities are not
well known and they also vary within the study area. In these
cases, it 1is necessary to use typical densities for materials

similar to those in the study area.

If the selected average density contrast 1is smaller than the
actual density contrast, the computed depth to bedrock will be
greater than the actual depth and vice-versa. The computed
depth is inversely proportional to the density contrast. A ten
percent error in density contrast produces a ten percent error
in computed depth. An iterative computer program 1is used to
calculate a subsurface model which will'yield a gravitational

field to match (approximately) the residual gravity anomaly.
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IDFNT,
mialalnl !
WR01072
WR0103
WRO104
KRO1NS
WRO106
WRO107
WR0108
WR0109
WRO110
WRO111
WRN112
WRO113
WRO114
WR0O115S
WRO116
WRN117
WRO118
WRO119
WRO120
WRN121
WRO122
WRO1P3
WRO124
WROLPS
WRO126
WRO127
WR0128
WR0O129
WRO130
WRO1
WRO1322
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SOUTHERN WHITF RYVER VALLEY PPAFILE LINF NN, 1

LAT,
DEG MIN
bl Bl B A B |
384313
184312
384310
184311
‘384311
384305
384304
384306
384303
384301
384295
284293
384291
184319
384300
384303
384318
384311
384314
384317
384317
184317
184318
184315
384315
384315
384315
‘1R4315
384315
184316
184315

LONG. FLEV. TER=COR, NPARTH

DFG MIN
1151472
1151444
1151416
1151389
1151361
1{51334
1{S51306
1154278
1151245
1151217
1151187
1151153
1151121
1{51025
115 935
115 871
115 806
115 700
115 6138
115 548
115 469
115 359
115 246
115 219
115 191
115 163
115 136
115 108
115 80
1{5 53
115 27

+CNCE
- ee = Y
56908
56628
S&610S
55918
55708
55408
55208
55038
54708
544008
S416S
53908
S5374Y
5364Y
5356Y
5361Y
536611
5365Y
53708
535RS
5375S
SU738
561685
5688D
S738D
58000
S8x0D
59400
60000
6058D
6160D

IN/OUT

fan PR

LTM

135428683
130428682
125428679
121428682
1154286R2
113428672
109428671
108428675
105428671
1044286658
103428658
102428655
101428652

92U2R707

99428674

9BUL2RER2
100428711
106428702
111428709
126428717
1464828720
176428723
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239428724
255428724
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294428724
319428727
34142R7°8
385428731
4054287720
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UTM  GRAY GRAV
alalnln LA Rt R E i lula b

65255151340205525
6£5295151266205524
65336151657205520
65375151747205522

H5416151869205522

65455151954205523
6549615205120552°2
65576152082205525
655R4152090205520
65625152041205517
£56681520R0205509
65718152123205505
65T764152132205502
£59021521872055%44
66033151917205516
661261514848205520
662201511A1205542
6h3T7415n582205522
h6UAT150312205527
665941502082 05541
6670815011 72205541
Ah6BEBIU9OSARD NSNS
67034149604205542
AT70701494D1205528
671111491R5205528
6715214899852 (0552H
6719114R8665020552%8
672311484448205528
6727214R304205528
£7311148052205529

673491U4737RP20552R

FAA

A2-1

CBA
+1000

£00R4Y
79838
79914
79885
79875
7978+
79762
79686
79497
79276
79173
79062
78977
78898
783638
78199
77917
77348
77108
76940
76970
774734
78105
78253
TH3RY
78536
785768
78875
79114
79216
79216
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WR0O210
WRO21
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WRO21b
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WR0N222
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WRO20
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SOUTHERN WHITE RIVER VALLFY PRNOFILE LIMNF NO, 2

LaT,

383758
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1833814
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183831 115
183825 115
183812 115
183800 115
383793 145
383793 115
183793 115
3183792 115
183793 115
383795 115
T8I800 115
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115
115
115
115
115
115

-y

- - -

1151375 S645S
1151348 56208
1151321561427
1151258
1151228
1151198
1151167
1151138
1151110
1151082
1{51055
1151009532711

55158
S484S
54605
s432Y
541085
539085
53708
53508

913521107
gd41 53084
789 S53n8U
695 53188
602 53173
551 83003
509 53178
478 $337D
449 83I57H
4290 5340D
392 54180
361 54568
330 5493D
299 5516D
276 55400
249 56%51Y
220 6040D
198 s210Y

TN/DOUT

LONG. ELEV. TFR=COR. NORTH
NFG MIN DFG MIN +CODE

- - e ey Yy Y

UTM™

e o B Bn Be K Jp ey

0

SO DD DD

[

DO D

SO

0
0
3
0
11

128427659
126427675
127427681
121427688
114427689
108427694
1058427698
100427703
98427707
Snld27714
Q7627714
94427729
Q36277 064H
93427758
95427765
102027782
114427800
128427800G
139427814
1504278206
168427810
178427787
187427766
202827754
227427755
2ETUTTISA
307427754
330427757
334427762
351427772

FNp OF LIST

EAST 0B8Sv THED
HTM  GRAV  GRAV
ha e Bn R Re B R e on Ban s o
65415150772204719
654541508582047 10
65493150936204725
655R4151550204740
656281515712047490
&£5671151610204742
657161516352047U5
65758151679204748
65799151633200752
65839151577204755
65879151484204759
6591451511091 20476A
6H0BH15N9aG204T 77
661R315167120478Y
66264151540204789
6640015088pP048802
6653U15042020481 3
66608150304p068819
6HhO6M1SN16420UR2T
66T141501562048B27
6675A150256204817
66799150260204768
66BUG1RN227204T780
668RS1IS50189204770
669T0150234204770
h6975150365204770
6TANRLISNATIEP0U4THO
A704R8149872204770
A70901476302004773
67121146780204780

FAA

A2-2

clA
+1000

79977
80014
8002t
79854
79739 -
79588
79494
79322
79140
78924
TBURTY
78178
78829
78695
768091
776524
774573
77384
77509
F7T748
77922
78126
7838y
78651
78961
79216
79344
79436
79627
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IDENT,
IR B B B )
WRO301
WRO302
WR0O303
WR0O304
WR0O30S
WRO306
WR0O307
WR0308
WR0O309
WROZ1D
WRO311
WR0O312
WRO313
WRO314
WRO315
WR0OZ216
WRO317
WRO318
WR0319
WRO320
WRO321
WR03D2
WR0O3273
WRQ324
WR032S
WRO326
WRO3PT
WR0328
WRNZ29
WR0O320
WR0O3Z)
WRN33ZP
WR(0313
WRO3Z4
WRO328
WRN334
WRO327
WRN328
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SOUTHFRN WHITF RIVER VALLFY PRAOFILE L INE NO, 2

LAT,
DFG MIN
-——-——

182921
382921
382924
182916
182924
382924
182924
1382925
3182925
182930
282973
182931
3182931

182931
382933

382933

182933

382934

3182934
3829735

182935

382936

182937

182938

182940

282941

187943

182944

182945

182946

182947
FRPG4U9

382951

182964

1R2966

382968

182970
282970

LONG., ELFV, TER=COR, NNRTH FAST
TH/OUT

DEG MIN
el Bl B e B |
1151774
11517%
1151698
1151667
1151642
1151615
1151587
1151549
1151514
1151887
1151458
1151428
1151400
1151371
1151349
1151313
1151284
1151256
1151228
1151199
1151171
1151142
1151113
1151027
115 939
115 AzZe6
116 712
115 63%6
115 558
115 508
115 a3s
115 343
115 234
115 117
115 A8
115 62
115 34
115 8

+CNARE
- e Y
6221Y
5961V
59113y
6060Y
SRH2V
S78RV
57328
5682V
5645V
55748
55538
55258
54988
54708
S445S
S4208
S400S
53765
53858
53368
53248
5305S
52918
5266Y
5244Y
522085
5245Y
5250Y
52°u0Y
5239Y
52308
52128
52778
5313I0Y
53448
535585
534328
54408

o
DO OO DO DD CODODDTDTDDOCCODODW— DO

CcCODOoO OO0 Do

fecRian R an]

D DD

UTM

190426100
182425101
173426108
167426094
167426109
169426110
168426111

151426114

145426115
137826125
126426127
120426128
114426129
111426130
105426134
102426115
9RU25136
964261329
4476129
92426142
904261473
RBUZKLUS
Bolu2at1a8
8ouc6152
8once159
RoUZH1HK4
BOU26171
426175
Bod26179
B9426tR3
Q64h1RT
106426193
122426200
158426228
16842627273
181426277
196426247
213426242

FNNn OF LIST

fIBSvV
GrAVY

THED
UTM GRAV
6UR651UHKBT 32603489
6U92010A582203489
£H97514R957203494
650211479762034R2

65057149410203464

650961496R7203494
65137149924203494
£519215015020346%
6524331504 0220349%
652R2150332203502
£5324150217203504
&536R150148203504
65408149990203504
65451150000203504
65494150111203507
6553515n274203507
655771504622063507
£56181507062035009
$5658151002203509
&57001512732203510
65T7T41151467203510
657R315155420351
658251515352032513
65950151324203514
6£6091151310203517
662421512318203519
664081504 36203522
6£6519150025203523
6£663210499020352¢
66705149604203526
6£68111494312013527
6690U14G1T76203510
6H£T10314R952203524
67272149081203552
673101493862 01555
6£7352140712203559
6739314993520 125¢1
674301501202035641

FAA

-Z4adn
-2 HHY
=2240

A2-3

cBA
+1000

809617
g{one
81120
81039
1140
81094
80994
ADGOS
80665
20414
80160
79917
79591
794320
79382
793492
79455
795582
79720
79873
79994
79963
79869
79490
79339
79201
78466
78086
778173
77603
77381
77206
7720%
77665
7ROKd
7R469
78924
79419



STATION

IDENT,
WRNOUD Y
WRO402
WRO4O0TZ
WRO4GQ4
WR0405
WROUOS
WROU4OQ?7
WROUWOQR
WROUNY
WRk0410
WROU11
WRO412
WRO413
WRO414
WR0415
WROL416
WRQU17
WRQU41R
WROU1LY
WROUZ20
wROoU4U2
WROQUZ2
WROUPZ
WRQU24
WROU2H
WROU26
WR0O427
WROU28
WRQuUA29
wkodo
WROUWY
WROUZP
KRQU3Z
WROU4ZY
WROUZS
WRO47
WRO438
WRO49
WROMUD
WRO4 4
WROQ4NP
wRONUT
WRO44U
WROUUS
WRO4UG
WROUWA?
WROWHOA
WRO449
WROA450
WROUS1
WROUSD
WRO4SZ
WRQUKY

FN-TR-33-WR

SNUTHERN

(AT,
DEG MTnN
382089
382089
IR208B7
3820848
282086
282084
22082
1852081
IB2080
3182079
382074
2R82109
282135
82141
IR2145
182159
282160
382162
382165
182170
282170
382189
182185
282160
82201
282217
182232
1822480
32270
182292
282318
182327
U312
82336
2d2325H
182389
382366
382403
382410
82417
TRpu24
182431
182438
382449
282482
382460
182467
2182475
3824873
2RP24972
382499
382507
18251¢

LONG,
DEG MIN
1152245
1152217
1152187
1152154
1152124
1152090
1152059
1152028
1151998
1151967 5655V
1151939 S56pRY
1151949554897
1151948 56149V
1151919 S609Y
1151893 S57RYV
1151863 S548R
1151827 S498KE
1151705548497
1151761 5452V
1151728 S4p85V
1151696519707
1151651 S35RY
1151623 S341V
1151592532817
1151497527797
J151 39752461 T
1151295523007
1151189521161
1151101 S1a97U
1151017 198RS
115 905 R"2,2Y
115 R41 5221Y
115 77% S2048
115 687 510U
115 578 S51A7S
115 480 52008
115 454 52018
115 427 S216S
115 a0t S2268
115 375 523338
115 348 52468
115 324 528565
115 297 %P68S
115 270 52808
115 243 52865
115 217 53008
115 191 53058
115 166 53148
115 179 53591
115 114 54228
t15 A9 551308
115 65 46608
115 38 58()8S

ELFV,
+CANFE
60R8Y
601RB
5974V
5Q2RV
5904V
5824V
S7RPY
5749Y
5708V

WHTITE RTVER

TN/ZOUT

VALLFY FR

MOR TH
HUTM

@™ T e~y - -

)

0
n

D

221420549
1954248554
189428547
173424550
166824547
156424544
150420541
143424540
1424204539
133424538
130420537
133420591
135424642
1304248654

126024662,

122420672
118424691
112424696
109424702
105424712
103424724
Q9U 733
Qed2uT7n3?
GAUL4TR3
8RA42UTT 6
8242480R
774208739
74820868
734204926
74424958
72425009
71425028
72425002
77425049
B1428034
891251873
92425167
95425181
G8U2R105%
102425208
107425222
1134°252%%
120025249
126025263
1384285277
147425297%
162425306
1820425322
208425318
237425355
2904253469
31 31253R4
411425394

FMD DF LYST

OFILE LIME NO, 4
FAST

1M

[JR3V
GRAV

THEDR
GRAV

WA207147108202269
CU2UB1AT27T7202269
6429214755020 2266
6830p147910202267
6UIBHN1UR2322102264
HU4331URITTR0226]
HANTYLURIBS520225H
us524148120202257
AUBATILB262207°255
all61 3148440202251
AUBSIIURET020G228 2

6U6IB14A52BP 02298,

AU63314R292023%k
HUE68114872320234%
64718148851P02351
BAT6214RITS202358
HUBLYLU9269202373
HFUAB6K01UQdLU2N2T3T76
a1 NLIQTUnPY2 380
HUVSR15003820:238R
asn0a150330202356
6E50659150606202407°
6511 31506552024009
6515515059520 2d 1k
65293150759202423
654381511 062024d5s
6858615172020 2478
0574015 1041202408
6ESB6T1517722025673
6598915142420 286:,
A6151191772202605
66244151067202617
H6340150516202595
HUKTIRN2922G42620
Heh2615034420201 6
HOETET14QURUP 22702
6304149122027 149
HbHURIUQIGH20T729
H68AR114933Q92027 29
AEIIRTIU93TR202T7UR
669S5T1493BR2OPTAHT
6214642320277
ATDLYAQUARRLRTARD
sTNTN149565202791
671091497002 G2301
671471149831 20281 34
67184149983202823
0?220150102272824
67259150267 2u284dn
67295150471202R8859
A7331150109202870
6736614059320 2H8)
67U051U4R656202889

-

FAA

. o

1827
lode
151n
1438
1534
389
314
~31
-301
-9y
(873
~-ty )/}
=-bldp
=834
~1003
1166
~1358
- 1338
~13%20
-1292
1273
-1330
-1/148q
~16709
A
-1979
-1%34
-1807
~1dn1
P72l
~16T7TR
=23596
=3104
- 16973
-3645
~UZRT
- 341
~UPHY
218
-4} 28
~G0
-7
- 3739
-3 3
-2324A
-31073
-2903
272
~-2145
-13%h1
-717
=220
401

A2-4

(BA
+1000
R o R B R )

21394

ni3t1e

1323

k15910

B1563

£1181

FO70403

80504

80383

n0314

Hi2e?

#0267

B226

E0166

HO098

A00733

30007

F0¢6b

a0t1an

AO3LI0C

OGP0

RQLOY

ro3o¢

#0243

HOUBYS

B0210

»rOT05

K049]

R04R¢e

80122

FOSARQ

79861

79219

7RIS N

TRH1Z

78060

78009

78¢20

783056

TB1P2H

782113

TR3INY

7RUt 4

THSA3

7RT773

7B9A7

T91RS

;9335

79785

~RO3RY

w0712

ROTRH

31012



JI-WH

= TH

FleuRg
4
Ao S

BM0

MX SIT|NG INVESTIGATION

DEPARTMENT OF THE AlR FORCE -

oY y—p—" W T

INTERPRETED GRAVITY PROFYLE h-2
SOUTHERN WH1TE RIVER VALLEY NEVADA

NBELYIOT ALpagpgy NG LVS14)534 mmMWa

NOTIYI0T jipvy 03134443 1N] ALlAYYD
000°521:) 37955 3INVLS) g
U8 (poz= SINTY¥A ALisN3g

RS w——

i H3071g
nil?ilﬂflu II¥44ns Xdoyaig 30 T3gow
(— ) SNO1IVATTI Inyiyns G31¥704u31N)
(BL10YK) NOLLYIId1INIg) 3 (45 SNOLL¥AIIZ Nojiyss NOILYAZIZ ¢ yagqg
S 3000 Koy 031vinaTyg
(X) Ca31viogu3iy) SINTYA 03833560 :pyye TN0IS3Y 7 yopqg
( ) T¥NOI8IY 3 (1) ygy L %3078
e
zm_h¢xqqum

NOTLYH389vy3 W33 xg

+334 ooos  pggz 000t 0
HiFJIiLIiFWLiAIFL 37638 THII LY3A
S¥3134 0001 gog ggg 00¥ goz ¢
9 14 e 0

1334971y 0g Sz 02

SY3L3NBTI Y 0r 8

374538 THINDZ 1 ygY
S1 01 5 0

(WM) 3aNH1sIg
91 vl A 01 g

g

00pE- 000€E-
0002~ oy
Qop1- Y904 by
JLVHO8YY ]
J10Z037vd
0
» ( oont
0001 ﬂ_.b
= T
= DDDwu.nun
M 0002 =
= )
= oppe=
=< 000E =
- !
3 —
= 000% —
— 000%
JINYY Nyo3 JINYY 3SH0H
04Gs
000s
goos
00039
ooaL
0ooL
0Bos
0one
0ong-
0noE-
— 000Z-
booz-
— 000T1-
000F-—
o
Dl
ggoor
goo1 — j._
&l
= m
m = Dcownﬂm
um 0002 -
= @
TQL — 00DE ==
< 060E- _
o
m —
. ﬁ 000y —
l
= 000t -
— 0008
0008
— 000§
0608
— 0004
0004 —

T —
=
# - -
0 =
A — 0E-3
= —
R Dm1|
= ]
(ep] H é_ = DNI%
p f =
= 0e— =
= =
_Hm imﬁi\l.
=% RS ==
- 3
= 0 P
= 0
Obz—
Ofa—
— 0E€2-
o3]
=) Omwll =)
m A AY
> >>> A = DNN-M
* 023~ X & > m
0 Y A &
o A A A - 01z-5
o 012—— I
= —
B — 002-
_l =
— 003-— )
= =
w —061-_,
5
081-

o8- NG -

i

Z2 WAY 80

AP e

gt han



FN-TR-33-¥R

NOFLYIDT ALIAILGY NOiivaldl

LIALLGY NO{1v21d143A Eﬁ;

NOILV30T LI0Yd GFLIUHIIN] ALIAVED re oo comm
BO0'GZ1°1 3ITY3IS IaMYISIO

mE 8 (g gz=¢) sanT¥A ALISHIO

(/—\_) 34ALINHLS T¥IIgc1039 03ILS3I0ONS ¥ ¥J01d
( —r—1 ) 33VJY¥NS ¥20H039 40 1300
(—"—~) SNOILYAITI 30V4E0S QILVI0d¥ILHI
(8LIDHAM) NOILVIIAILINZOE 3 (A) SNOILVAITI NOILYIS CNOILYAZ]Z E %3079
£~ ) TI00W WO¥4 03ILVIN3TVI
(X) (031V104Y3LINI) SINTVA 0IAYISAD “AVHD TVNGISIH 7 ¥J01€
(———) T¥NOI93¥ 2 (A) Y83 | y3o74

NOTLYRYTdX3

NOILV¥30VX3 IVIILE3A XG

INTERPRETED GRAVITY PROFILE WR-1
SOUTHERN WHITE RIVER VALLEY, NEVADA

FIGURE

MX SITING [NVEST!IGATION

DEPARTMENT OF THE AIR FORCE -

BMO

= giﬂltﬁlﬂltl NATIONAL I RiC.

1334 000€E 00DZ 0ool 0
T —1+—4 37538  IHIIL1¥3A
S¥3L3W 00OT 008 009 00Y 00Z O
S¥3LINGTIN 01 8 8 5 Z 0
b — & T | 37435 THLINOZIYOH
1334871y 13 52 0z ST o1 = 0
(WM) 3A3NHLSIC
0z 81 gl ¥1 21 o1 8 g ¥ z 0
0nos- | 1 | | ] | | 1 i | 0ooe-
0002— - — D00Z-
0001-— - 0001~
0~ %04 L o
F1YNO8HYD
Ji70Z031%4
0001 L goot
Tl i
= _//_ ==
m Tl
— | e P
= 0003 ) { 0002 =<
= =
= =
Z 0o0c— _ ppog =
g z
JINYY
ISHOR
0008~ 70003
0008 - — 0008
0004 T Lo
0008 0008
000E- 000E -
000Z—— . ppoZ-
L gool-
0001——
87=d s
D.I
L noot
[alafaE ™
il
H M
m - 0002 S
= 0004 —
0 Z
— Ei=d m
@ _ gppe=
= NooE-| 2
e 1]
- —
— — 000¥% —
— 000 |
L poog
HORSS) AT (e (it s T L S
| T EE ) T
F= = = = = = = _fl
0009 ] 5 2 g & 3 E uma c3 =pats
= = =8 =y = IR =
e mw & @™ -1 o [d) Al pa =
™~ oooL
0004 — EH~HM GS—HA
nooa
0008
— 0% —
o 0% &
& o
= =
(o]
— D
- 08— [~
= 2]
-
) o
B 02-- —
= —
— <
— L W
= g i —
S 53
= s
5! i —
HD e Va VA e
=
0v2-
0¥Z-
~ 082-
A
) Dlel A A 2 w
o A
D g
i - 022~
® gzz-- A A -~
=) AN 7 [en)
(s >\r X Ll =L
© e 012~
= 7 A =
(N D~N1| \.,. \r\f. b
w AL A A 3
~ s ane
~ 005 =
DHU D
2 L ORT=0
Nlgar—Y
og1-
081-
3 "=

22 MAY BO

e



FN-TR--33 WR

NGILYIOT ALIAILIY NOILYDId[UTA
NBI1¥30T LINVd GILIUJBIINI ALIAYYY

000°GZi | 3T¥3S JONVLSIC

gl 3 (£°Z=¢) SILTVA ALISNIC

(—/ ) 3unionuzs wo1901039 031833308

( —FL—) 30v44nS ¥d0¥03a 40 1300H
(—77°) SNOILVAIT3 33V48nS 03Lv10dHIINI
(GLI0¥A) NOILYIIJIINIOL 3 (A) SNOILVATIZ NOILVLS

(— T ) T300K ®ON3 QILYINGT¥o

(X3} (03LVI04Y3INI) SANTYA QFAHISHD ~AVHD TYNa1S3y Z
( ———) 1VYNDI93Y¥ 8 (L) YED L

NOILUNYIdX3

"NOTLYA3T3 £

LE~HA

7 %3078

¥20718

43074
¥J0714

NOILYH3ZYXd TVvIIL1¥IA XG

INTERPRETED GRAYITY PROFILE WR-3

wh
-4
3 K2
-r =
=
=
-
1l
=
o =
— =
(i =
- =
= R gy
| el S |
2= < @
[T (e
= —
e —
o (¥ v
G =
= o«
=R
—— o=
S
x [
= =
=
= =
o= —
L [T I
=x= .m
L i
S| ==
= =
o=
(5] o
o
(¥ 9]
[mn]

GRO NATIONAL INT.

1334 000E 0002 0001 0
Tt —1+— 37425  UIILY3A
S¥313W DOOT 008 008 00+ 00Z O
S¥ILIANPTIN O 8 3 ¥ z 0
L i
_ _ r ———+——] 37935 HLNOZIYOH
13348714 OE ¥ 02 S1 o1 g 0
(WM) FINHLISICT
32 3 22 02 81 g1 vl Pl ol 8 g b Z 0
000E- L L : _ _ 1 _ i _ ! _ _ 000E-
000Z-— - 000Z-
& 1LY NOSYYD
=y 910703744 =
0001 — 000t
0 [
— i
m ‘ Tl
< 0006 — 00025
- S -, —
fars) =
= 000E — gooE=
= o
— s KOIADTYY moowl_
JINYY ENVHD
0005 — 00DS
0009 — 0009
000L — 000L
0008 0008
000E- ld|rr 000E-
000Z- - 0002~
0O0T- — ppoI-
el -0
0001+ - poot
. ¥
— — -
L
ot = =
< 0002 0002 5
=5 —
mm [
= 000E— -~ pppE=
”4 £z |lJ
ll.
— SET\_I — 000Y —
— 0o
V N T | h, L: 1 _}_.p mm P p e 1l F L1 \r J2 S { o
AR i u g Bl L L = 4 M_”_NW__:__:__
rEEZ T = =] = [ D = = b =0 = HHHWWMHMMNM IS I
000922555 9 2 o 28 - 8 o 8 & 23303538333=x355= =3 DX I 0008
LRI & b D M e ra ra ra ™ NMRNRORaalPDoaER22 8 BEXS.Z = 9
Howww o e _ o © o) 3 m o +~ WO oS- e AHew 5 CalE=3 5
o~ @ SOl G 2E 2 ol Beaa 0 o X
@ o o
000 - Z1S—HR Lgsmm o & ooot
LG-HM Gl S—HK
pons 0008
0
& b e
o (ol
m =
{ s
T 08~ - - 0e-5
== =
{#p]
[}
-
D 02—~ _ s
2 A e
|—
= e Sl S
~ _ =
< @
uﬂu fp)
= 0 -
o¥z- ples
o 082 R N = %T%
= A 5
A A =4
2
* pzz-A A A F Dmmuua
A
m I A o
G
& 0te—= A A - 1eTe
=
5 p - A (AR =
A A
— 002- A 5 S et
: A =
D A ua)
G A A A A Noe-T

22 MAY 80O



FN-TR-33-WR

”‘[illilll) NATIONAL INC.

22 MAY BO

2 o
M T
1=
= =
el -
— o
el | & | =
s o =
EE e
==l sE
= = [ ==
NOILY30T ALIAILSY NOILVDIJIU3A T ==| 2=
LE=YA g2 [ uis
NGELYODT 110V3 OILIHGUIIN] ALIAVED oo cm e = = e
= * o
000°GZL 1 FT¥IS 3ONVLSIC 5= 20
= =
(U3/8 (€°2=d) SINVA ALISNIO & m =
(% ) 3WALONMIS TY21D0T035 G3ILSIINS  + XJ07E M m = m
( —r—_) 3IY4HNS ¥90¥a28 40 1300K - g =
{—1~) SNOIL1YATT3 3Iv440S QILVIOJHIIN] w
(81 10HA) NOILYDI41IN3QL 3 (A) SNOILIVAITI NOILYLS G:NoILVAT1Z € 3018
(———) 72064 WO¥4 0ILYINRITYD
(X) (Q3ILVI04YILNI) S3INTVA GIAY3ISED SAVHD 1¥AGISI  Z %2074
{(——) T¥NOI93d 3 (A) Y82 L ¥5014
NO | LYNYT4X3 o
NDILY¥3IBYX3 T¥D1143A X§
1334 DDOE 00D2 00Ot 0
1% 37835  1B3IILl¥3A
S¥313W DOCT 0D0B 008 Q0% BOZ O
SY¥313NBTIN 01 8 ] ¥ z 0
— = . — 1 | 37438 TYLIN®ZIYBH
133487114 0OE 52 02 =ht ol 3 0
(WM) 3ONHLSIC
ZE 0s 83 93 $2 22 ap4 a1 gt #1 Z1 o1 g g v 2 a
opge- | 1 \S_ | | | | I | | | | | | _ I | 0o0E-
000Z2- M — DDOZ-
000 IL~-— _ — 0001~
0= Qv ){ ¥20¥ _ -0
JIVHOEYYD
J102037Vd _
e e ﬁ — 0001
m m
— _ —
m rm
= 0002 _ — 0002 =
- ooy -
= _ =
= 000t - ;/ - 00DE <
oy \ ){ =y
§ IINYY Q \ &
— popy-| M3 | L 000y —
JINYH
% HOLANTTY _ 1NV 49
000S— _ — goos
0008 - _ — D008
000L~ _ - 000L
0008 _ 0008
ooog- I oooE-
_

0002 _ _ - 0002-
0001 —— _ — EoEL
0] 7 _ ~ 0
000 H_ — D0t

=
= F
m Bl=d _ [
< 0002 _ — 000233
|I_
I_. o |
= >
a3
Z 00oe - _ — 00DE=
- ET=d u
l L
— D00 — ﬁ - DOOY¥
0005+ PR i L T ET W T A W ¢ T S O _ 280
_ S 1 L W L 0 _ _ _ LT 1T T
= = = = = = = = 3 T K A
= = S asaE s 3| 3 3 = 2 235 5zzzzs.l [TTTWTL0ll go0s
oDo9 -t = Mw .Nw > B =~ -~ H = + o s -V.V.«Dr D_U_UDnUuﬂcuuaNu HWMNv T )
= 3 A & e = 3 3 B DRy l88tsra3R0033EsEs=zs
s ~Coap,oo- | ErrsRoog3®Em
& AL g1S=HAR L84 TN Aoe83E 85 mmw| 0004
000L ™ =d= N a2
.
% L1S—HH
0008 0D08s
=)
2 0% | ov-
e | =
= O
(]
$ 0e-— : :_‘ | - 085
= )
ﬁl _ (
< p @
(o]
-
= g \ | _ Sip=
_ T 2
= Y ik i1y =
5 | T . by .
~p1-+ | ~ _ ] | ! ~ 01-
. x 4 m
= % u l ﬁ J 2
D X _ X 0 D
— 0= —
0¥z- * 02—
0 BE&=- _ - 0820
D
D
=
* 22— S _ - 022-
= AN =0
Tl
7l A _ GO
! A S0 A e
= 012-- _ - 012~ o
(arn) A =
= - | =
2
Tmmm-l * < X AA AL _} ~ 00Z2- —
m A A A A A A =
@ A 5 A A A AN _ e @
o LA A A ﬂnmv.
B s | Ligi=r
- A
| e aar
I
pgI- “ : pel-
~ - NO11938
N NI ON3EE
| 1 I ! 1 ] j ) M 1 ] 1 ! 1 ] ; I ] }



FN-TR-33-WR

G AR

s

e

bt

Py

ki)

ORSE RANGE

FAULT
LS

"
22 MAY 80

o

EXPLANATION

ﬁﬁ?«" o SCALE 1:125,000 -,

0 ' 2
STATUTE MILES
0 Z 4
KILOMETERS

GRAVITY STATIONS

FAULTS INFERRED FROM
GRAVITY DATA

FAULTS SELECTIVELY
EMPHAS IZED FROM
FAULT STUDY

(FUGRD NATIONAL,
INC. FN-TR-38)

PHOTO LINEMENTS

CONTACT BETWEEN
GEOLOG!C UNITS

ALLUVIAL MATERIAL

ROCK (ALL PATTERNS)

g

INTERPRETED FAULT RELATIONSH{PS

SOUTHERN WHITE RIVER VALLEY, NEVADA

MY SITING INYESTIGATION
ODEPARTMENT OF THE AIR FORCE

oMo

FIGURE

I

—.lilnnu NATIONAL INC.




 FN-TR-33-WR.

e P R T Ty i s s i b

e bt e A e i

SR M P s o ;
1 g R 3 «N,% * N
{ ('\ * N ""’“‘;-‘p ""\"J‘.
I’,M. B \. _\\ ..I..ﬂ ‘5?‘_:"‘ ; I A ‘h, ',
» i yi : {: A 1. ,‘h& Vg g: b, ot T m “; "e."‘%u " é & y ; ) ’:: »;’ i
FIMBOLB T " RATIONAL § i
A e - v R j“ e ;f?..m:;"‘)»- :
IR, 5 O P S S
i oo 'h"zd'.-* o A q L
P - SN A . R\ \ ‘ LUND1 o
L. 5= SR LR e AGi J S1
:: o : "}*"‘Fa;j ﬁ ~ f:(::""\ : .: % ; ,.."g' \ s / "u]f _.,.---) l
1: o m g w-w‘ —'---Bi(w:' «é%“,;;ﬂ.,.n.:m mr:% ..w‘\* ,,..33.4!1«5:,;. G 82 Aﬁlh \-\\ I ' (’r AS'S }
. s : e NN e W 2 i \ J
o~ . . h;w -
| - : ’simb) \“J s % *‘{“5?3(\ :ﬁis 8
J L ,,,. o ' ’(’ ,‘ Mos/Mof ] /[ 1
N e - A | i e I
o S . AEI(SZ) ASYS { I x \?"\ AE[(I‘I)
5 A
.q,.w,v'”“ < %J]} / I)\ A Jig ‘tlf/
ﬂ:.;_;#.r { {I l .' ';3,’ ;
'} = . A + = “. ’w , / ‘ \“
§ : o i ' " §2 ; $2 T*'\( } y, X
' ! f-x.’,“{& o - ;a i J > J A5IS\/ (‘ ; ﬁ5)’S(A5Ig) \‘f
- A5 s o BB 4 / [ h5ig
- /7 ’
: 5. \ /( / fof L
o T . i 0 N / 7 \ Vs
T o ah ,.J"\’ a Aoys li o ) ]
~ | : At GRS
e E —
3 %*k ﬁ ‘ﬁ"af :’a“ = .’ A5vs \\ \' V ‘ / {}-T— 45 §2
S Heegs ! Ayl I / Ay |
it ¥ =, Miis %6;32 ,3 ,Y [ i 7 7
2t S IS 7 - VY
o i oS, | f ‘ f AR
2 A > ! £ / AN ="
4 L | SN O
- . o) o NEYssMof LAl e [o oo S
i ; By 1§=2®mmmo\@m 000 m g Oty & O ® m\ ; ) Adys L0 s
' o} PROFILE WR=1 o
5 x ) ASi(82) ) 'C‘:g-... S ) l (\J'\\S , \ Bdnf i Nrr;."’
._" > : f =< / \";'_; f l I',._.._\.JE{CHS
‘ T4 is - (,_) y 1:}*33 Ados/ Mof { \ )
: 151 s~
~.
‘ ASis / ( N { ) ' 52
1 S 3 L /N 151 (82)
voiad H, L T \ #'“l_” / \ / I ! A .
; AR 82 = == '\\ (7 | D
; 3 - - N A5 $(52) # {f“? U«...,\Aﬁy;nm : \ \ [fln"’//’ $ R5is
Wi s ~" 4 (el “ i i < ASic
C o i t Abys ™ N e
; T
?‘;,?;éﬁﬁls \ j:;; \ \\\\ 5'23::“.*
o)
$2 (!/Q/ hays \\ ! ;) %ﬂ'a\
~ Msis () e ® OF° m\g\(y 230,
5 o 218 ® o @ N { ©0 0o ok
1 Doy ADQOOOO PROF ILE WR-2 ? \ \-w,«\ |
o /.6"/15 = - } ‘ \ Lo §2 1
2 ] AES(I% ¢ 2 ‘ | Mo | iis
; i l ot
: ) \ /
T4 52 ? \ | { XIS 0
o
N VoA L ; b \""\ \\\ \ ‘{ Tj
; b= A5i(52) ~¥ N
T ASig M{f\) | '!:.-:;! ‘”E}
~ S e
A5IC2) NPk %
: : AS s } f/ / RE‘{'/AS—LEG@
. A 52 H o~ o~ / f . } #f,«m‘ e
} ' IR [ § \\ ff / ”N“‘“‘L‘A c,/;f'g
A ASig 7 . T
i : mﬁ AGyf - e
e g T2 - {:\r.,ﬂﬁig‘-%"']f B il k pw"; ﬁ.loysf_ﬂ,w \
e . oye N33 T | = i / 52
3R . NN j\ 4 /j 0s: Ado /; 9 "l}?// ASis
Al N\ - ! ? e
! \\ \ Aiyjf-\ {/j “/;' E AGig
; ASig
o 3 AE ‘ ) !! ! 6‘(\ a;,"-'—""h"m
ot ¢ w i A5
’ ‘ ol - ~  Agyt / ',l l {AE.ysli Yg =
i -~ F 4 ) J ; Z 2 - _f:i
' T2 : ’L'.,? q 30
LA +-28 30 § \ [ | il Mo = ®
. ;@ﬁ—éfw“ﬁ:‘mﬁ‘mao&.m po b © o © ofp@® o o o R VX
] ®
gt Td (LK 003 ST~ PROFILE WR=3 o peo ) | (%
> (3~ _sip *~y e VA Lo [
) r . 52
: ot \“ : C.’..‘) l 9+ \ / ASig
-‘,..‘ o ! '” ,.\'~ u,//y Auig ASis i / \ \ [
TR (AR T Aﬁig e 9] T Yk { .
“ R3E Y e L Y 12 S\ ?\\ v NS 1 el
¥ s “’:" h Mot I4 b‘g\ fJ f )\\ WMA‘”’W /
i % Y- 3 ﬂ?
L LT %:M . S0y ( Ados: AMof - ] ..
i et Q ~ o\ \ (" B 454 ;
e : ‘;\ . \ ,j Tt o v
. s - N~ D - 1 I f Ao > 52
'«w " A‘,,-"‘ - {M‘S \\ i k}\ﬁ f g Sm@ﬂm { ‘
g ¢ G5 f S 180 ® N\ Wbig
< : l ;:"'4;"‘_‘4 ? Q" i 14 \\ ‘\\ t “/HMM‘\} / /J GJA;'IJC;J j " AEY r‘.‘\*‘\\ Ais :
oo v : - o Sy g ' 0 ' '
iy R a:‘ : i i 82 i " I‘ Wi 14 ‘l"’:'":‘ \ ’w‘) * o = l / / ( (A40) ﬂ " ﬁSISK\:’. :
LA R : 2 ASiz 5is TN\ \ \\g o @a?%nﬁypgum;z W=t f g ) A Wig 7 -
S 2 o> e A5y wys atos) S MY = m“::%.\,é \\qw,f"“
. §2 - 2""" fm N (LY 5o} g ) ST O AGys ASis
' : il , e §2 e AW OO : }( { At/ N b r-4
i : ~ oo N e SR Sy < A Ny G
e . R o N 2 mﬁiaﬁ; < \ i Y N RPN N /'\.\Vf;‘é‘% sl \\ -
i) g, . T ) 600 \..*Q\,E“Ww% (x 3 "Wf ( ’/f’ i -. /a f_f mw%! G
AT e g e AT : ¥ S UL af . o __ Aot A\ g Aol ™y | haot 7 Mdos ‘\\}-‘b halc {
‘-!":--.::- . ; : " | 2 o '@@ OO0 Omm M &m. ot : . S W & SRS . N | 7 R e -
t ‘4\ ’.3_. 't T - ,_ [, _ 2 T i 26 24 5 3 . . i " _
ﬁ‘j ::?:: ‘:»:‘I .1"‘ 19 ‘
w‘ﬁ‘.}:‘ -‘\vﬁ?‘* i ! . % “ L
u‘zﬂi éﬁ“ ""”44 al
* r'\“"’%ﬁ:,_-’“
EXPLANATI|ON
SURFICIAL BASIN-FILL UNITS
Al Younger Fluvial Deposits - Modern stream channel and flood-plain deposits of A1f. sandy clay
Als| and sandy silt (CL,ML), and Als, silty sand and gravelly sand (SM, SP).
Als | Older Fluvial Deposits - Obder stream channel and flood - plarn depesits ir terraces capased
A% of; AZs, silty sand and gravelly sand (SM,SP); and A2g, sandy gravel (BP).
Aof| oider Lacustrine Deposits - Older bed lake and abandoned shoreline deposits of
Mos| Adof, sandy silt and sandy clay (CL,ML), and Ados, weakly cemented silty sand (SM)
ASyf
ABys Younger Alluvial Fan Deposits-Active, younger alluvial fan deposits of: ASyf, sandy silt (ML);
A5ys, silty sand and gravelly sand (SM): and AByg, sandy gravel (CM, GP).
ASig
Aﬁfs Intermediate Alluvial Fan Deposits - Inactive, intermediate-age alluvial fan deposits of:  ASis, weakiy
A3igl cemented silty sand and gravelly sand (SM); ASig, weakly cemented sandy gravel (GP,GM): ASic, weakly
ASic| cemented gravelly sand with greater than 30 percent cobbles
ROCK UNITS
lgneous (1)
12 | Rhyolite, guartz jatite, rhyodacite, and andesite flows and plugs
T4 | Welded ash-flow tuff SCALE 1:125,000
Sedimentary (8) 0 7 4
St | Orthoquartzite : STATUTE MILES
0 2 4
T P——
S2 | Dolomite and limestone. locally cherty, with interbedded shale KILOMETERS
AGig/ASis Combination of geologic unit symbals indicates a mixture of either surficial basin-fill
or rock units inseparahle at map scale.
A5i (I2) Parenthetic unit underlies surface unit at shallow depth.
SYMBOLS
o’ [ONtact between rock and basin-fill.
— ——" Contact between surficial basin-fill or rock units.
...;..._.,f Fault, trace of surface rupture of faults offsetting surficial basin-fill deposits,
bali on downthrown side.
o Gravity Station
NOTES: 1. Surficfal basin-fill units partain only to the upper several fest af sail. Due tovarfability of
~deposits and scale of map presentatien, unit descriptions refer ta the predominant soil types.
Varying amounts of other soil types can ha expected within each gealogic unit,
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3. Geology in areas of exposed rock from Huse and Biake (1976), Kleinhampl and Ziony (1987), Tschanz SOUTHERN m&m R‘WE‘%#‘L‘LE?' NEVADA
ELCREaRgey 2N (1870). MK SITING INVESTIGATION BRAW NG
DEPARTMENT OF THE AIR FORCE - SAMSD 1
GRO NATIDNAL 1 »
22 MAY 80 :






