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CONVERSION FACTORS AND ACRONYMS

Multiply By To obtain
-centimeter (cm) 0.394 inch
kilometer (km) 0. 621 mile
meter (m) 328 foot
millimeter (mm) .0.0394 inch

The following terms and abbreviations also are used in this compilation.

ka thousands of years old
mm/yr ‘millimeters per year
myr millions of year ago

Ma millions of years old
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Compilation of Known and Suspected
Quaternary Faults within 100 km of
Yucca Mountain

By L.A. Piety

Abstract

, - Geologic data have been compiled for known and suspected Quaternary faults in-southern Nevada -
and southeastern California within about 100 km of the potential repository site at Yucca Mountain. This
compilation is based on published and readily available literature, including theses and dissertations. The
data set includes regional studies that attempt to identify and evaluate lineaments, scarps, and other possi-
ble tectonic landforms of possible Quaternary age, detailed studies that focus on a single fault, and geo-
logic studies that were completed for purposes other than evaluation of Quaternary fault activity. Studies
included in this compilation are those that were available as of December 1993. Faults that have known
or suspected Quaternary activity are presented on a topographic base map at a scale of 1:250,000. Data
for each fault that are pertinent to the assessment of future faulting and earthquake events are assembled
on description sheets and summarized on tables.

Faults that have known evidence for or are suspected of Holocene (<10 ka) or late Pleistocene
(>10 ka and <130 ka) surface rupture are highlighted on the map because these faults may be the most
likely to produce ground motions that could impact the potential repository. This compilation identifies
ten faults within 50 km of the site but outside the site area and an additional fourteen faults between 50 km
and 100 km of the site for which evidence for Holocene or late Pleistocene surface rupture has been
~ reported in the literature. The longest and most continuous of these faults is the northwest—striking, 250—
km—long Furnace Creek fault (including its possible extension into Fish Lake Valley), which is located -
about 50 km west of the site. In addition to identifying known or suspected Quaternary faults within about
100 km of the site, this compilation demonstrates the lack of information for most of these faults. Future
work will undoubtedly change the portrayal of Quaternary faults presented in this report and on the accom-
panying map by eliminating some faults shown here, by adding other faults for which Quaternary rupture
has not yet been recognized, and by revising and refining the age designations and other data for many of
the faults. '



INTRODUCTION

This report and accompanying map present the results of a compilation of published literature and readily
available data on known and suspected Quaternary faults within about 100 km of Yucca Mountain. The report and
map were prepared as part of Activity 8.3.1.17.4.3.2, “Evaluate Quaternary Faults Within 100 km of Yucca
Mountain”, which is an activity within Study 8.3.1.17.4.3, “Quaternary Faulting within 100 km of Yucca Moun-
tain, including the Walker Lane” (Department of Energy, 1988). The objective of Study 8.3.1.17.4.3 is to collect
-and synthesize “information pertaining to the abundance, distribution, geographic orientation, displacement rate,
and recurrence interval of movement” for faults within about 100 km of Yucca Mountain (Department of Energy, -
1988). An important purpose of the work summarized in this report and on the accompanying map is to provide
a basis and direction for future investigations under Activity 8.3.1.17.4.3.2. Specifically, this report shows in detail
what data are presently available for known and suspected Quaternary faults in the study area.

Data from Study 8.3.1.17.4.3 will be used to “assist in predicting the likely locations, timing, and magnitudes
of future faulting and earthquake events that could have an impact on the design or performance of the waste
facility” (Department of Energy, 1988). Data presented in this report may be used in preliminary analyses of future
faulting and earthquake events. The actual identification of earthquake sources will be performed under Study
8.3.1.17.3.1, “Relevant Earthquake Sources” (Department of Energy, 1988). Data will also support Activity
8.3.1.17.4.12, “Tectonic Models and Synthesis”.

A preliminary draft of this report without the map was submitted as an interim report to the U.S. Geological
Survey in March 1993 (Piety and others, 1993). This report supersedes the interim report.

This work was supported by the U.S. Department of Energy under a Memorandum of Understandin g (MOU)
between the U.S. Geological Survey and the U.S. Bureau of Reclamation dated January 13, 1986.

Regional Geologic and Tectonic Setting

Yucca Mountain is located in the central portion of the southern Basin and Range (fig. 1). Rocks of nearly
all geologic ages are present within the region, but volcanic rocks of Miocene age are especially common and-volu-
minous. Geologic structures in this region are characterized in part by the elongate mountain blocks and alluvial
basins typical of other parts of the Basin and Range. The mountain ranges and intervening basins are the result of
late Cenozoic extensional faulting. Wernicke and others (1988) believed that, at the latitude of Yucca Mountain,
both normal and strike—slip faults have accommodated nearly 250 km of extension between the Colorado Plateau
and the Sierra Nevada during the last 20 m.y. It is clear from available data that dip—slip, oblique—slip, and strike—
slip Quaternary faults are all present in the region surrounding Yucca Mountain.

Figure 1. Major known or suspected Quaternary faults in southern Nevada and southeastern California

in the region surrounding Yucca Mountain.

For this assessment of Quaternary faulting within about 100 km of Yucca Mountain, Data on specific known
or suspected Quaternary faults within the study area are presented. However, discussion of possible relationships
between these faults and proposed regional geologic structures has been omitted. A synthesis of various tectonic
models for the site and region will be conducted as part of Study 8.3.1.17.4.12, “Tectonic Models and Synthesis™
(Department of Energy, 1988).



Definitions

All tectonic features described in this report are called faults even if they have been labeled fault zones, fault
systems, or lineaments by previous workers. This was done for consistency. Some tectonic features have enough
data that differences in terminology could be distinguished on the basis of the following definitions; some of these
features may be more correctly called fault sets or fault systems. However, most of the tectonic features described
in this report have limited data available from only a single locality or, at most, a few localities so that the criteria
used to distinguish between the terms have not been determined. The following definitions have been used in pre-
paring this report. ' . '

Quaternary fault: Fault with displacement since approxirately 1.6 Ma. In general, evidence for such
activity is displacement of deposits or surfaces of latest Tertiary or Quaternary age or geomorphic features
or characteristics indicative of Quaternary activity.

Known Quaternary fault: Fault with documented evidence of displacement during the Quaternary ... . ... ... . _.

(since approximately 1.6 Ma) presented on published geologic maps or in other literature. Documented
evidence may include descriptions of displaced Quaternary deposits or landforms, fault scarps on Qua-
ternary surfaces, faults or shears that displace Quaternary deposits as displayed in natural or man—made
exposures, or faults with historical surface rupture.

Suspected Quaternary fault: A fault or lineament that, based on presently available data (usually pub-
lished geologic maps or other literature), is suspected of having or representing Quaternary tectonic dis-
placement. Quaternary activity is suspected because the fault may have an apparent association (e.g.,
proximity, orientation, tectonic or structural setting) with a known Quaternary fault, or it may be in
deposits of uncertain but possibly Quaternary age. In this report, the category of suspected Quaternary
faults also includes lineaments that have characteristics similar to those of lineaments associated with
known Quaternary faults and that are on surfaces of known Quaternary age or of uncertain but possibly
Quaternary age.

Fault: “A fracture or a zone of fractures along which there has been displacement of the sides relative
- to one another parallel to the fracture” (Bates and Jackson, 1987, p. 235).

Fault zone:—*‘A-fault that is expressed as a zone of numerous small fractures or of breccia or fault gouge.

A fault zone may be as wide as hundreds of meters™ (Bates and er987,\p.\237). _
. : \\/’/\\

Fault set: “A group of faults that are parallel or nearly so, and that are related to a particular deforma- -

tional episode” (Bates and Jackson, 1987, p. 236).

Fault system: “Two or more interconnecting fault sets™, which are “a group of faults that are parallel or

nearly so, and that are related to a particular deformational episode” (Bates and Jackson, 1987, p. 236-

237).

Lineament: “A mappable, simple or composite linear feature of a surface, whose parts are aligned ina
rectilinear or slightly curvilinear relationship and which differs distinctly from the patterns of adjacent
features and presumably reflects a subsurface phenomenon™ (O’Leary and others, 1976, p. 1467).

Scarp or fault scarp: A relatively linear break in slope formed directly by movement along a fault and
separating surfaces at different topographic levels (Bates and Jackson, 1987, p. 236, 590).

Holocene: The time period that includes about the last 10,000 years.
Late Pleistocene: The time period between about 10,000 years ago and about 130,000 years ago.
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COMPILATION OF KNOWN AND SUSPECTED QUATERNARY FAULTS WITHIN 100 KM
OF YUCCA MOUNTAIN

Methods

The primary purposes of this report and accompanying map were to systematically identify all potential Qua-
ternary faults that are within about 100 km of the potential nuclear waste repository at Yucca Mountain and to assem-
ble available data about their Quaternary activity into a consistent and usable format. Principal references used in
this compilation are regional studies that have examined small—scale (1:124,000 to 1:58,000) aerial photographs for
geomorphic features that might indicate Quaternary surface rupture (Schell, 1981; Dohrenwend and others, 1991,
1992; Reheis, 1991a, 1992; Reheis and Noller, 1991; fig. 2). Faults that underwent Quaternary surface rupture are
assumed to exhibit one or more geomorphic features that are preserved on surfaces of known or suspected Quater-
nary (primarily) or latest Tertiary age and that are visible on aerial photographs or on the ground. These features
include scarps; disrupted drainages; alignments of vegetation, drainages, topographic saddles, hills, tonal or color
~ differences, springs, spring deposits, and depressions; and range fronts that are linear, steep, and faceted. These ref-
erences include reconnaissance—level field examination of some of these geomorphic features.

Figure 2. Extent of previous studies that evaluated Quaternary displacement along faults in the area

covered by plates 1 and 2.

Three additional primary references for this compilation are products of regional studies in which data on
faults with possible Quaternary displacement in California have been collected and evaluated (Hart and others, .
1989; Jennings, 1985, 1992) (fig. 2). These three studies were principally undertaken as part of a fault evaluation
program designed to carry out the objectives of the Alquist—Priola Special Studies Zones Act. Because the part of
California that is near Yucca Mountain is sparsely populated, faults in this area were given less attention in these
studies than were similar faults in other parts of the state.

All of these regional studies, which cover the study area except for the portion south of latitude 36°N. and.a

small area northeast of Yucca Mountain north of latitude 37°N. (fig. 2), have probably identified most of the features
that could be attributable to Quaternary surface rupture. They have also inferred type of displacement on associated
faults on the basis of the geomorphic features visible on the aerial photographs. From characterisfics of surfaces
affected by or overlying the faults, these studies also provide an estimate of the age of youngest surface rupture {e.g.,
Dohrenwend and others, 1991, 1992). However, only rough estimates of the ages of the surfaces can be inferred
from aerial photographs, and these studies yield no information about the lengths of ruptures, the amount of dis-
placement caused by individual ruptures, the amount of total displacement, slip rate, and recurrence, because these
parameters cannot be estimated from aerial photographs. Consequently, more detailed studies of individual faults
were used as supplemental sources of information if such studies are available. These more detailed studies include
field mapping, measurement of topographic scarp profiles, interpretation of trench exposures, and radiometric dating
of displaced and undisplaced deposits and surfaces. These studies can directly address the amounts of displacement,
the number of displacements, slip rates, and recurrence, as well as provide better age estimates. However, these
studies are primarily limited to one or, at most, a few localities along a fault that may be several tens of kilometers
long and may consist of several strands. Thus, the representativeness of this information for an entire fault is not
known. With exception of some faults within about 5 km of the potential waste repository (site faults), no fault
within 100 km has yet been studied in enough detail at enough localities to estimate values for all of the above
parameters or to understand their variation along the entire fault.

S



Additional faults that were not shown by either the regional studies that specifically evaluated possible Qua-
ternary tectonic features or the more detailed studies of Quaternary displacement on individual faults were taken
from geologic maps completed with the primary objective of portraying the distribution and structure of pre—Qua-
ternary rocks (e.g., Albers and Stewart, 1972; Cornwall, 1972; Frizzell and Shulters, 1990). Possible Quaternary
surface rupture was inferred for faults that are shown on these maps as displacing Quaternary (or Quaternary/Ter-
tiary) deposits or as faulted contacts between Quaternary deposits and older units. Because associated geomorphic
features that would indicate Quaternary surface rupture are not usually noted by the authors of these maps, the pres-
ence of such features is not known unless they are shown by one of the studies specifically evaluating possible
Quaternary tectonic features. In general, the only information about Quaternary surface rupture obtainable from
the geologic maps are crude estimates of both Quaternary rupture length and age of the youngest ruptured units.

All mapped faults that are portrayed by previous workers as disrupting deposits or surfaces of known or sus-
pected Quaternary age areincluded in this compilation even if the reported geologic interpretations or age esti-

- mates are inconsistent. This was done because (1) the objectives, evaluation methods, and scales differed among
the numerous references used to compile this report, (2) preparation of this report included no independent evalu-
ation of the mapped faults, scarps, lineaments, or range fronts either on aerial photographs or in the field, and
(3) this compilation is supposed to provide a basis for additional study of known and suspected Quaternary faults.
Geomorphic features (e.g., scarps, lineaments, linear range fronts, etc.) that are interpreted as possibly indicating
Quaternary surface rupture by at least one worker are also included in this compilation and are called faults even
though no associated fault has yet been documented. Additional study may eliminate some of these geomorphic
features as being tectonic in origin.

Known and suspected Quaternary faults identified from the literature were compiled onto a base map at a
scale of 1:250,000 (pls. 1 and 2). This scale was chosen because the faults could be readily shown relative to the
potential waste site and topographic features, and the entire area could be included on a map of manageable size.
Faults were transferred from maps in the cited references by visual inspection. Accuracy of the locations of the
faults is dependent upon the scale of the original maps. Previously mapped faults are labeled using fault names
employed by previous authors as indicated in appendix 2. If no name was reported in the literature, faults were
assigned names taken from nearby physiographic features. Geomorphic features that have not yet been related to
a known and previously named fault have been included with or combined into faults, if possible,.on the basis of
similarities in (1) relationship to physiographic features (e.g., along a range front, within a valley), (2) strike or
trend, and (3) type of displacement and were assigned names taken from nearby physiographic features. It is
unknown if these geomorphic features are structurally related. Occasionally, several relatively short faults in one
area are discussed together even though they have variable strikes, relationships to physiographic features, or types
of displacement (e.g., Central Spring Mountains faults, Saline Valley faults). This was done for ease of discussion
and is not meant to imply a geologic relationship among the faults.

During the initial stages of this compilation, an attempt was made to collect and examine all published and
unpublished data. However, this compilation is primarily limited to published literature and other readily available
data that were available as of December 1993. The compilation concentrates on major faults in the region, espe-
cially those within 50 km of the potential waste repository. Although faults at distances greater than 100 km are
also included in this compilation, less effort was made to identify all the potential Quaternary faults (and the asso-
ciated references) at this distance than for faults within 100 km of the site. References were organized into a data
base and assigned an accession number beginning with ““Y-". This was done to provide a unique identifier for each
reference and to indicate that the reference is part of the data base for Yucca Mountain. References were initially
examined in a cursory manner. Those directly addressing geomorphic features that might be related to Quaternary
fault displacement, those showing the distribution of Quaternary deposits and surfaces, and those presenting age
estimates for Quaternary deposits and surfaces were examined in the most detail. Relatively little time was spent
reviewing articles discussing regional tectonic models and pre—Quaternary geology.



Although Activity 8.3.1.17.4.3.2 indicates that faults within 100 km of Yucca Mountain will be evaluated for
possible Quaternary displacement, the study plan suggests concentration on faults within approximately 45 km of
the site (the distance stated there as the distance to the Furnace Creek fault), “because faults in this area are consid-
ered to have the greatest potential for producing ground motions that may affect repository design and performance”
(Department of Energy, 1988). Consequently, this compilation, while including known and suspected Quaternary
faults within about 100 km of the site, has focused on faults within about 50 km of Yucca Mountain, the measured
distance to the Furnace Creek fault from the site using an arbitrary location near the center of the potential repository
site as the site location (pl. 2). Radius circles at distances of 50 km and 100 km from the potential nuclear waste
repository site at Yucca Mountain are denoted on plates 1 and 2. Faults within about 5 km of the potential repository
site are shown on figure 3'and are included on the description sheets and in the summary tables, although Quateméry

activity on these faults is being examined under separate studies (8.3.1.17.4.2, “Location and Recency of Faulting
Near Prospective Surface Facilities”, and 8.3.1.17.4.6, “Quaternary Faulting Within the Site Area”). These fault:

. are included in this compilation so that their characteristics could be compared to those of faults farther from the
site. Faults that are greater than 100 km from Yucca Mountain are also included in our assessment because (1) the
Quaternary displacement histories of these faults may be used to infer Quaternary displacement histories along
faults closer to the site, (2) some of these faults may merge with or be part of faults within 100 km of the site, or
(3) these faults may impact the interpretation of the regional tectonic setting for the site. Furthermore, a few faults
at distances greater than 100 km from the site are specifically mentioned in the study plan, for example the Pahrana-
gat fault (Department of Energy, 1988). '

Figure 3. Known and suspected Quatemnary faults near the potential repository at Yucca Mountain.

Of the faults shown on plates I and 2, those faults with known or suspected Historical, Holocene (<10 ka}, ot
late Pleistocene (10 ka to 130 ka) displacements at any locality along their length are emphasized on the plates by
thicker lines because these faults are the most likely to produce ground motions that may adversely affect the poten-
. tial repository site. Faults shown by the thinner lines on the plates have known or suspected Quaternary displace-
ment that is either thought to be older than late Pleistocene (>130 ka) or whose age cannot be more specifically
defined at this time. Thus, late Pleistocene and Holocene displacements cannot be ruled out on many faults showi
by the thinner lines. In designating the faults primarily by age, relative significance of faults determined on the basis
of rupture length or amount of displacement is not obvious. For example, faults that have experienced one Holocene
or late Pleistocene surface rupture are combined with faults that have experienced several surface ruptures during
this same time interval. For example, the Death Valley, Furnace Creek, and Panamint Valley faults, which have evi-
dence for multiple Holocene surface ruptures, are portrayed in the same way as the Carpetbag fault, which is
reported to have evidence for late Pleistocene fault rupture that is limited to fracturing.

Faults that are portrayed only in Tertiary deposits or on Tertiary surfaces are generally not included in this
compilation even though they have been noted by previous workers to be potentially young faults (Dohrenwend and
others, 1991, 1992; Reheis, 1991a, 1992; Reheis and Noller, 1991). Faults expressed solely in Tertiary deposits or
on Tertiary surfaces were excluded in order to focus the compilation on those faults that have reported evidence for
known or suspected Quaternary displacement. Faults in Tertiary deposits or on Tertiary surfaces are shown on the
plates only if they align with (and thus may be related to) faults or fault—related geomorphic features of known or
suspected Quaternary age. Thus, all faults in pre—Quaternary deposits or on pre—Quaternary surfaces are treated in
a similar manner. Eventually many of these faults may need to be examined to determine if they could have expe-
rienced Quaternary displacement, but additional study should probably be focused initially on those faults with
known or suspected Quaternary surface rupture.



In addition to compiling the faults on plates 1 and 2, description sheets were assembled for each fault shown
on the plates, for some faults near the potential nuclear waste repository (fig. 3), and for two faults outside of the
area covered by the plates (the Cedar Mountain fault and the State Line fault that are shown on fig. 1). The descrip-
tion sheets summarize available information about fault location, fault strike and length, estimated ages of dis-
placed and undisplaced Quaternary deposits, scarp characteristics, total displacement, Quaternary displacement,
single—event displacement, slip rate, and recurrence of Quaternary surface rupture (appen. 2). These criteria were
chosen because they will likely be important in evaluating whether or not a fault should be considered an earth-

_quake source. A more detailed discussion of the information included on the description sheets is given in appen-
dix 2. ' )

The data on the description sheets presented in appendix 2 are summarized in tables in appendix 1. These
summary tables were put together so that the characteristics of the individual faults within a given radius from the
potential waste repository could be readily compared and contrasted. The methods used to assemble the tables are
described in appendix 1. : A -

Limitations of the Data Presented in this Compilation

The faults depicted on plates 1 and 2 and the data reported on the description sheets (appen. 2) and summa-
rized in the tables (appen. 1) are influenced by a number of factors. First, the distribution of the faults and their
age assessments are strongly biased by the information that is available in published literature. Some of the faults
and the information about them have been inferred from studies in which the primary objective was something
other than evaluating young fault displacements. The detail of mapping for faults varies considerably throughout

the region. For example, studies evaluating possible Quaternary fault displacements south of latitude 36°N. are

limited to investigations done at scales of 1:250,000 or smaller (fig. 2). In contrast, some faults have been mapped
at a scale of 1:24,000 or larger.

Second, the scale of the maps in the original references influences the accuracy of the location of faults
shown on plates 1 and 2. Faults that were shown on 1:250,000—scale maps could be directly transferred onto the
base map. Faults shown by Reheis (1991a, 1992) and Reheis and Noller (1991) are portrayed on 1:100,000-scale
maps with metric contour intervals requiring that the location of the faults on plates | and 2 be approximated. In
addition, faults shown on maps with scales significantly smaller than 1:250,000, especially where topographic fea-
tures are lacking and those shown on maps with scales significantly larger than 1:250,000 are also difficult to por-
tray accurately. The purpose of plates 1 and 2 is to show the regional pattern of known and suspected Quaternary
faults. Cited references should be consulted for the accurate location of an individual fault. :

Third, the delineation of faults with Historical, Holocene, and late Pleistocene displacement should be con-
sidered with caution. Whereas some of these faults have documented evidence for one or more surface ruptures
over much of their length during these time intervals (e.g., Death Valley fault, Furace Creek fault, Panamint Val-
ley fault), such displacement may be recorded at only a single locality along faults several tens of kilometers in
length (e.g., Rock Valley fault, Bare Mountain fault). Extrapolation of data from a single site to the entire fault
may not be a valid method of assessing the characteristics of the entire fault. In addition, faults shown on plates |
and 2 as not having Historical, Holocene, and late Pleistocene displacement are not necessarily older Quaternary
faults. These faults may have experienced younger ruptures that have not yet been identified or documented.

Fourth, assembling short, individual fault traces (or tectonic—related geomorphic features) into one fault and
implying a single seismotectonic source, when no such grouping has been previously described in the literature, is
very subjective and the resulting fault shown and labeled on plates 1 and 2 may not bear any relationship to geo-
logic reality. Relationship to physiographic features, strike, type of displacement, and the criteria used to group
the faults, can all vary along a single known fault. The faults that resuit from these groupings not only influence
the visual image presented on the plates, but also affect various fault characteristics, most notably fault length,
reported on the description sheets and in the summary tables.



Fifth, the data shown on the description sheets and in the summary tables are influenced by all the factors that
limit assessment of Quaternary displacement along faults and by the differences in interpretation that result from
each worker’s skills and biases. These include, but are not limited to, problems in accuratély dating the ages of Qua-
ternary deposits, problems with determining the exact relationship between Quaternary deposits and faults (e.g.,is
the deposit really displaced?), problems of finding Quaternary deposits of several appropriate ages in proximity to
the fault, and factors (e.g., climate, location, degree of cementation, erosion, deposition) that influence the preser-
vation of scarps and other geomorphic features indicative of Quatemary displacement.

Sixth, the compilation of the description sheets and, especially, the summary tables required putting the vari-
ous types of age data found in individual references into a single time scale. The reported ages of the deposits and
surfaces in relationship to the faults do not always allow this to be done easily. Terms such as late Pleistocene or
late Quaternary are used in different ways by individual workers, sometimes without specifying the age range that
is meant. Additionally, both relative and numerical age estimates often have large uncertainties. As a result,
reported ages for displaced deposits sometimes overlap with or appear to be older than the ages for the undisplaced
- deposits. Alsoe, ages noted by some authors cross the age categories used by other authors and in this-compilation.

Seventh, a compilation such as this can never be complete, in part because work is ongoing. This report and
accompanying map are a first attempt to compile the information available as of December 1993 into a usable format
for future studies. As in any study, existing work may been unintentionally overlooked. Thus, original references
should examined before beginning any detailed study of a particular fault.



PATTERN OF KNOWN AND SUSPECTED QUATERNARY FAULTS WITHIN ABOUT
100 KM OF YUCCA MOUNTAIN AND ACCOMPANYING DATA

Ten faults within 50 km of the potential waste repository have Holocene or late Pleistocene (<130 ka) dis-
placements. Of these ten faults, the longest and most continuous is the northwest—striking Furnace Creek fault
about 50 km southwest and west of the potential repository site (pls. 1 and 2). This fault is reported to have evi-
dence for recurrent surface displacement along most of its 250 km length (including its possible extension into Fish
Lake Valley). This fault may be even longer if it connects with the north—striking Death Valley fault, which also
exhibits evidence for recurrent Holocene displacements, immediately to its south. If these faults represent a single
fault system, then the length of the entire system would be at least 325 km, by far the longest geologlc structure in
the region with reported recurrent Holocene displacements.

The other nine faults within 50 km of the potential repository site for which Holocene or late Pleistocene
surface ruptures have been reported include the following (listed in order of increasing distance from the site): the
. north—striking Bare Mountain fault located 14 km west of the site, the north—northeast=striking faults along the . .
east side of Oasis Valley located 24 km northwest of the site, the northeast—striking Rock Valley fault located
24 km south of the site, the north~ to northwest—trending Beatty scarp located 26 km west of the site, the north—
striking Ash Meadows fault located 34 km south of the site, the northeast—striking Eleana Range faillt located
37 km northeast of the site, the northwest-striking Amargosa River fault located 40 km south of the site, the north—
striking Yucca fault located 40 km northeast of the site, and the north—striking Carpetbag fault located 43 km north-
east of the site (pls. 1 and 2). Of these faults, only the Rock Valley fault, the Ash Meadows fault, the Yucca fault,
and the Carpetbag fault have suggested lengths of greater than 30 km. Displacements along these faults have been
reported to be normal, lateral, or oblique.

Fifteen more faults that are reported to have Holocene or late Pleistocene displacements are located between
>50 km and about 100 km from the potential waste repository. The longest of these faults is the north— to north—
northwest—striking Panamint Valley fault, which is at least 80 km long, and the northwest—striking Hunter Moun-
tain fault, which is also about 80 km long. These two faults may represent a continuous fault system similar to the
Death Valley and Furnace Creek faults to the east. The closest approach of these faults to the site is about 95 km.
Other relatively long faults on which Holocene or late Pleistocene displacements have been noted are the generally
north-striking, 85-km-long Kawich Range fault located 57 km north of the site, the northwest—striking, 70—km—
long Pahrump fault located 70 km south—southeast of the site, the north—striking, 60—km-long West Pintwater
Range fault located 76 km east of the site, the north— to north—northeast—striking, 55—km-long Belted Range fault
located 55 km northeast of the site, and the north—striking, 50—km-long Cactus Flat fault located 84 km north of
the site (pls. I and 2). Except for the Hunter Mountain fault and the Pahrump fault, most of these faults generally
strike north.

~ Thirty—three faults that are reported to have Holocene or late Pleistocene displacements are located at dis-
tances greater than 100 km of the potential waste repository but within the area covered by plates | and 2. These
faults, some of which have received more extensive work than faults within 100 km of the site, are included
because some may be related to closer faults and some of these are specifically noted in the study plan (Department
of Energy, 1988).
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Available data on the Quaternary activity on the known and suspected Quaternary faults within the study area
are assembled on description sheets in appendix 2 and in summary tables in appendix 1. Data for selected charac-
teristics that are needed to assess each fault’s potential seismic hazard are listed in tables 1 through 3. These tables
highlight the lack of data about known and suspected Quaternary faults within about 100 km of Yucca Mountain.
Even for faults within 50 km of the site, data are generally based on only limited or reconnaissance studies. For only
a few faults have the parameters been estimated that will be needed to assess the potential of these faults for future
earthquake activity (e.g., potential rupture length, type of displacement, amount of displacement per event, slip rate,
and recurrence of surface—rupturing events). Even for these few faults, examination of available maps and reports
indicates that these values are often rough guesses, are based on limited field data, or are estimated for only a short
section or at only a single locality along the fault. A primary obstacle in calculating slip rate and recurrence is the
lack of reliable age estimates for deposits or surfaces displaced by or burying the faults: Although the dating of
deposits and surfaces is a continual problem in Quaternary studies, for many faults within 100 km of Yucca Moun-
tain, no attempt has yet been made to map the distribution of Quaternary deposits in relation to the faults and to
evaluate the potential for obtaining numerical ages on these deposits. The possibility-for correlating Quaternary
deposits and surfaces with those that have been studied in detail in Midway Valley (e.g., Gibson and others, 1991;
Wesling and others, 1992) has also not been evaluated. In addition, types of displacement and amounts of displace-
ment have not yet been determined. The component of strike—slip displacement, in particular, needs to be addressed
because some initial workers assumed that displacements along faults in the area were principally dip slip, an
assumption that subsequent workers have suggested may not be correct for some faults. In addition, conclusions of
some studies are contradictory and open to alternative interpretations. ,

Additional examination of faults in the region may eliminate some of the known and suspected Quaternary
faults shown on plates 1 and 2, may add other faults that do have Quaternary displacements but are as yet unrecog-
nized, or may change the age designations and other information shown on the plates and noted on the description
sheets and in the summary tables. Hopefully, future studies will provide additional detailed information to expand
our knowledge of these faults, so that those within about 100 km of the potential waste repository can be evaluated
on the basis of more uniform and reliable data.
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APPENDIX 1. DATA TABLES FOR KNOWN AND
SUSPECTED QUATERNARY FAULTS WITHIN ABOUT
100 KM OF YUCCA MOUNTAIN

INTRODUCTION

_ This appendix contains tables that summarize properties of known and suspected Quaternary faults
located within the area covered by plates 1 and 2. It includes known and suspected Quaternary faults
within 100-km of the potential waste repository at Yucca Mountain. Data shown on these tables have been
.extracted from the description sheets presented in appendix 2. The tabulated properties provide informa-
tion about possible earthquake sources relevant to the potential waste repository. The properties shown in
the tables in this appendix are listed below. The tables in which the properties appear are shown in paren-
theses. ' ' B '

«Strike of the fault (Bbles 8, 13, 18)

+ Bpe of displacement identified along the fault (Tables 8, 13, 18)

» Estimated length of the fault (Bbles 4, 9, 14)

* Percent of the fault3 total length that has experienced late Quaternary surface rupture (Tables 4, 9,

14)

*Closest approach of the fault to the potential waste repository at Yucca Mountain (Tables 4, 9, 4)

Estimated age(s) of the youngest displaced deposit(s) (Tables 5, 10, 15)

«Estimated age(s) of the oldest undisplaced deposit(s) (Tables 5, 10, 15)

*Amount of displacement that occurred in the youngest surface—rupturing event (Tables 5, 10, 15)

*Amount of displacement that has occurred during the late Quaternary (Tables 5, 10, 15)

+Slip rates or apparent slip rates estimated for time intervals during the Quaternary (Tables 6, 11, 16)

*Estimated number of surface—tupturing events for time intervals during the Quaternary (Tables 7,

12, 17) o ,

*Recurrence interval between surface—rupturing events during the late Quaternary or the Quaternary

(Tables 8, 13, 18)

. Two additional pieces of information are shown for the faults:
*Plate or figure number where the fault is shown (Tables 4, 9, 14) , : -
*Reference(s) from which the data were taken (Tables 4, 5, 8, 9, 10, 13, 14, 15, 18). The numbers
beginning with “Y-" have been arbitrarily assigned to the references. The references are listed by
these numbers in appendix 4.

The faults shown in the tables in this appendix are grouped by distance from the potential waste
repository at Yucca Mountain as follows: faults within 50 km of Yucca Mountain (tables 4 through 8,
pages 18 through 35), faults between >50 and 100 km from Yucca Mountain (tables 9 through 13, pages
36 through 55), and faults at distances greater than 100 km from the site but within the area covered by
plates 1 and 2 (tables 14 through 18, pages 56 through 75).

Previous workers have subdivided several faults into segments (although these are not necessarily
rupture segments). These segments or sections are listed separately in the tables under the fault name.
Some individual traces of a fault have received enough study that they are also listed separately under the
fault name. In addition, some separate, short faults are listed together under one name on plates 1 and 2

and on the description sheets in appendix 2. These short faults are shown under the name for the group of
faults, but properties are listed for each short fault.
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~ Large uncertainties exist in the ages of the displaced and undisplaced deposits. These uncertainties
partly reflect the problems in determining the ages of Quaternary deposits. In some cases, ages have been
estimated at different localities along a fault, but studies are not detailed or extensive enough to determine
if the differences.in ages actually reflect differences in rupture histories. These uncertainties sometimes
result in age estimates for the youngest displaced deposits that overlap with or are younger than the age
estimates for the oldest undisplaced deposits. :

DISCUSSION

The tables in this appendix demonstrate that, with but a few exceptions, little data about the prop-
erties listed above are available for known and suspected Quaternary faults within about 100 km of the
potential waste repository at Yucca Mountain. The exceptions are the faults within about 5 km of the site
(site faults) and a few other faults that have received relatively detailed study (e.g., the Carpetbag fault
in Yucca Flat). Additional studies may eliminate some faults listed in the tables in this appendix by dem-
" onstrating that no Quaternary surface rupture has occurred. Additional studies may also change the way
in which some faults are portrayed on plates 1 and 2. Previously mapped fault traces that have known or
suspected Quaternary activity and geomorphic features (e.g., scarps, lineaments, and linear range fronts)
that may indicate Quaternary surface rupture have been grouped together where these traces and geomor-
phic features have similar strikes or trends and similar relationships to topographic features (e.g., at or
near the base of a mountain range), and a similar senses of displacement, if they are indicated. However,
once an understanding of fault displacements and their ages becomes clearer, grouped fault traces as
shown on plates | and 2 may change. This could be significant for some properties shown in the tables
in this appendix. An example is fault length, a property used to assess potential hazard but one that is
primarily dependent upon how individual fault traces have been grouped together.

Compilation of existing data is in constant revision because of the continuing study of the faults
near and around Yucca Mountain. Because of this, a primary goal of this compilation is to provide an
exhaustive bibliography of what was available as of December 1993. Additional studies will, hopefully,
provide the data necessary to complete the tables in this appendix.
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Table 4. Estimated length, total displacement, and distance from the site for known and suspected Quaternary faults within 50 km of Yucca Mountain

{Detailed data are on data sheets in appendix 2. References are listed by number in appendix 4. Queried entries indicate uncertainty in information. Entries separated by a comma {,) indicate data for individual
faults or at different focalities atong a fault or faults: entries separated by a semicolon (1) indicate different interpretations by different authors: leaders (--) no |nfnrrnnl|on was noted during the literature
review: YM, the proposed repository site at Yucea Mountain]

Plate (P) Estimated Percent of Total Total . Closest
or total fault total Iength with vertical lateral approach
Fault or faults- ‘ Figure (F) length late Quaternary displacement displacement to YM
[Segment, Individual fault] number (km) displacement (km) . (km) (km) References (Y-)

Amargosa River fault (AR) P2 15 - J— - .o 40 £95
Area Three faullA(AT) Pl ' 51075 — - - 44 181,224,526
Ash Meadows fault (AM) P2 60 ——. - - ' 34 69, 695

[Northern section] P2 7 - 10,05 - J— 695

{Central <ection] P2 5 ~— ! 0.002 10 0.003) -- - 695

[Southern section) P2 48 - -- - R 69. 695
Bare Mountain fault (BM) Pl P2 15.5 - >2.6 - t4 3,101

[Section #1] F5 35 - -- - -

[Section #2} F5 33 - -— -- b. -=

{Section #3} Fs 2.5 - - - . --

{Section #4} F$ 38 — —- . R

[Section #5} F5 2.5 —-— - - ) -
Beatty scarp (BS)! P1. P2 8; 10; 25? - - - . 26 62321041
Bow Ridge fault {BR) F3 6.9 tolO. —_— 50.2 - : ] 26,46, 55,217,224, 298,772

1042

Butlfrog Hills faults (BUL) Pl 4,7 - - - : 38 132
Cane Spring fault (CS) P1. P2 14,27 - - -- o 36 104, 210, 232
Carpetbag fault (CB) Pl 16530 - 20.6: 1.27 0.6 - 43 181,182, 224, 526
Checkpoint Pass fault (CP) ; P2 8 - - - 44 8‘l 3,882

Crossgrain Valley faults (CGV)? P2 - - - - .48
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Table 4. Estimated length, total displaceméﬁt. and distance from the site for known and suspected Quaternary faults within 50 km of Yucca Mountain

— Continued
Plate (P) Estlmated Percent of Totsal Total Closest
or total fault total length with vertlcal lateral approach
Fault or faults Flgure (F) length late Quaternary displacement displacement to YM
[Segment, Individual fault] number (km) displacement (km) (km) . (km) References (Y-)

{North Ridge front fault] P2 7:85 - -- -- - 813,852

[Northeast valley faults) P2 1.5:2.5 - - - - 813.852

{Southwest valley fault) P2 3 - - - - 813
East Crater Flat faults (ECR) F3 ‘ . - —— - - -

Fault S F3 12 —-—— -— - 4 26

Fauh T F3 7 - - - 5 26

Black Cone fault (BLK) F3 351065 .- - -- 7 1196, 1201

West Lava faul (W10 ) ) X 7 1196, 1201, 1230

Fault U F3 02:05 -— -— - 16 36
Eleana Range fault (ER) Pl 6:9:13 - -- -- 37 526,813, 853
Fatigue Wash fault (FW) F3 45:.7.5 - - - 2 26,1042
Furnace Creek fault {FC) PL. P2 19105 115: 17510 80 - 1110; 219: 24 to 48; 50 216,236, 262, 389. 468,479,

160; 165 50: 68+4; 80; 80 10 596, 600, 651, 683, 1027
175:>250; 128
400

Ghost Dance fault (GD) F3 9:19t0 20 - 20.025 -— 0 26, 55, 396. 1042
Keane Wonder fault (KW) P2 28 - s 43 238, 1357
Mercury Ridge faults (MER) P2 -- - - - —--

[Northwest fault] P2 9:10 - - - 48 813,852

[Southeast fault] P2 3 - - - 5t RS2
Mine Mountain fault (MM) Pl 16:22:27 - -— >1 19 104, 182, 205, 232
Qasis Valley faults (OSV) Pl -— - - - -

[Eastern faulis] P1 41610 20" - 15>0.004 -— 24 10, 238,813, 1223

{Western faults) Pt N7t 11(M) - -— -- 30 238,813
Pahute Mesa faults (PM) Pl 169 - - - 48 813
Paintbrush Canyon fault (PBC) F3 18:25: 30 - 0.3:20.5 - 3 26,46, 55,217,224, 575, 1042
Plutonium Valley-North Halfpint Pl - 15,26 — - — 46 232,813

Range fault (PVNH)
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Table 4. Estimated length, total displacement, and distance from the site for known and suspected Quatemary faults within 50 km of Yucca Mountain
— Continued

Plate (P) ] Estimated- Percent of Total Total ) " Closest
or . total fault total length with vertical Iateral " approach
Fault or faults Figure (F) length late Quaternary displacement displacement to YM
[Segment, individual fault] number {km) displacement {(km) (km) A {km) . References (Y-)
Ranger Mountains faults (RM)'* LA -- - - - -
[North faults) - XS - - -- ! - 813, 852
{South faults] 34 - - - ‘ -— 813.852
Rock Valley fault (RV) P2 1919: 32; 65 - - " CoM 7 20, 62, 68, 224, 238, 695
Rocket Wash-Beatty Wash fault Pi s 17 - - - 19 238. 813, 853
(RWBW) . }
Solitario Canyon fault (SC) F3 212113 - 1>04; 1 - 0.5 26. 396, 1201
Stagecoach Road fault {SCR) F3 ' "29:;[2: 13 - *>10 by | : 10 31. 46, 55, 189, 396
Tolicha Peak fauli (TOL) Pl ) 2 - -— - ' 42 813
Wahmonie fault {WAH) P2 . 14:15 - - -~ : 22 104, 232
Windy Wash fault (WW) F3 7428 - 204 -— 3 396. 701
Yucea fault (YC) Pr 122:25: 24 - ¥>0.2: 0.31t0 (" " 40 181,526, 693. 813, 853
to 32: 34 10 40 0.61;>0.61
Yucca Lake fault (YCL) Pl 17 -~ —— - 36 232

"The nonthem portion is about 2 km long. The southern scction has two branches, a western one 3 or 4 km fong and an castern one 3.5 10 5.5 km long (Y-181: Y-224; ¥-526),

This displacement is for & 3.2-Ma T along the westem branch of the northern scetion (Y-695).

HThis is the mini verticat disp! of a deposit with an estimated age of about 40 ka as interpreted from trenches (Y-695).

4Although a tectonic origin is not clear. a non—tcctonic origin for the Beatty scarp has not been verified. Therefore, the feature is included in this compilation. which is based vn published literature and other readily available data for
known and suspected Quaternary faults.

$The is the apparent vertical separation reported by Y-217 and Y-298 for the Topopah Spring Member of the Paintbrush Tuff{13.120.8 Ma; K-Ar).

$BUL includes four faults. The castem and western faults are cach about 7 km long. The other two faults are euch about 4 km long (Y-232).

o181 (p. 27) reported an average venical displacement in Tertiary voleanic tff of 600 m. Y-182(p. 21, 23-24) noted that alluvium adjacent to the southern end of CB is 600 to 1,200 m thick and interpreted this depression to be a structural
feature formed in part by vertical displacement on CB,

Iy.18¢ {p- 27) noted that the amount of right-lateral displacement on CB since deposition of Tertiary volcanic tuff could be 2600 m and that Paleozoic rocks could be displaccd laterally “several thousand feet.”

*CGV includes several faults: one along the front of North Ridge (North Ridge front fault), faults about 0.5 km north of North Ridge in Crossgrain Valley and fauits at the northeastern end of the ridge (Northeast valley faults), and a fault at the
southwestem end of North Ridge (Southwest valiey fautt), .

Yvariation in length estimates results from differences in the interpretation of the ends of FC, pecially it south n ion along the Fumace Creck basin into the Amargosa Valley, and the relationships between FC and
the Fish Lake Valley fault (FLV) to the northwest and the Death Valley fauft (DV) to the south. (See data sheets in appendix 2.) :

Wpercent of length with late Quatemary displacement was estimated using a late Quaternary rupture length of 130 km (between the northern end of Death Valley and Navel Spring adjacent to Furmace Creck Wash) and a total length of
165 to 175 km {between the northern end of Death Valley and the Amargosa Vallcy). N

2y.683 (p. 128) thought that development of Fumace Creck basin requires no more than 10 km of right-lateral displacement on FC. Y468 (p. 157 implicd that right-lateral displacement on FC has boen at least |9 km. Y-389

(p. 56) suggested that FC has cxgen'enced 24 10 48 km of right-lateral disp! Y-596 estimated 50 km ol'riﬁhl-lnlcnl displacement on FC at the northern end of Death Valley. *On the basis of correlations of Meso.
thrust faults, Y-1027 suggested that 68+4 km of apparent right-lateral displacement has occurred on FC between the Col ood and Funeral ins. Y-600 (p. 133, 133) estimated about 80 km of right-lateral dis»

on FC on the basis of isopachs on Upper Precambrian and Lower Cambrian rocks. Y-262 (p- 1411} interpreted isopachs and facies of Devonian and Siturian rocks and the distribution of Mississiznian rocks as indicatine
80 to 128 km of right-latcral displacement on FC in northem Death Villey. ) . )
13Y.1357 reported about § km of right-latcral disp! on the south n end of KV/. T=is amount was estimated from displaced. 2ortheast-trending axes of folds in Proterozoic joeks.
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Table 4. Estimated length, total displacement, and distance from the site for known and suspected Quaternary faults within 50 km of Yucca Mountain

~ Continued
“A graben shown by Y-813 in the northern part of Oasis Valley do:s not clearly align with the faults along either side of the valley, The larger. queried valuc is the length of the fauhs if this graben, which
is about 3.5 km long. is included with the other faults.
15Y.10 (p. 58) reported that one fault along the castem side of Oasis Valley displaces Quaternary and Tertiary allusial-fan deposits about 4 m.
8Individual faults have lengths between 0.5 and 4 km (Y-813).
Ssratigraphic dip separation on PBC in the Topopzh Spring Member of the Paintbrush Tuff (13.1:0.8 Ma) is $15=5 m at the northern end of Fran Ridge (Y-55: Y-217). Total displacement across the Fran Ridge fault, which
Y-217 (p. 52) included 25 a splay of PBC, is about 300 m. .
1*RM includes two (aults porth of the Ranger Mountains (North faults) and four faults in the southem Ranger Mountains (South faults),
PRV asma ‘}Jped by Y-224 extends from the Specter Rlnge 1o Frenchman Flat for a length of about 32 km. The length of RV as ponrayed by Y-20 is only 19 km because they do not show fault traces in Frenchman Flat to be
part of RY. Y-68. Y-238, and Y-695 cxtcnd RV about 33 km southwest of the Specter Range into the Amargosa Desent for a total Iength for RV of about 65 km . R
3ot lateral disp! on RV is estimated to be “a few kilometers™ (Y-62). : ’
Upistance is 27 km if RV is considered to extend from the Specter Range to Frenchman Flat. Distance is 24 km if the southwestern end of RV extends into the Amargosa Desert as suggcslcd by Y-68. Y-238, and Y-695.
2The length of 5 km is from Y-853, who show only some of the fault traces that arc shown by Y-238 and Y-813. Y-238 and Y-813 estimated RWBW t0 be 17 km long.
13Y.396 (p. 273) reported a dip-slip disptacement of 0.4 km along the central portion of SC since 13.5 Ma. ¥-396 (p. 259) noted a cumulative displacement of about | km at the southern end of the fauit.
3 The length of SCR is 12 km as estimated from Y-55 and about 9 km as estimated from Y-189. but SCR extends to the edge of their map areas. If concealed sections between Yucca Mountain and Jackass Flats, across Jackass
Flats, and northeast of the fiats are considered pm of SCR, then the total fength of SCR as portrayed by Y-46 is 31 km.

150n the basis of ic tilt of volcanic units (Paintbrush Tuffat 13 Ma 10 13.5 Ma and Timber Mountain TufT at {1.5 Ma). Y.396 (table 2. p. 275) suggested 6.7 km of vertical displucemenl on SCR between |3 Ma and 11,5 Ma.
3.3 km of vertical displaccment since 11.5 Ma. and 4.3 m of ventical displacement since some time after 1.7 Ma. This is a total ventical displacement of at teast 10 km.
18y.31 tp. 332 identificd as much as | km of lcft-tateral displ of ridges composed of a | 3.-Ma rufl.

17¥.701 reported a length of 14 km for WW. The fength of WW s about 25 km as estimated from the map by Y-396 (p. 256},

M The total Imglh of YC is about 22 km as estimated from Y-813 { 19! 2) and Y-B53. about 25 km as csnmalcd from Y-$26. at least 24 km and possibly 32 km as notcd by Y-181 ¢p. 16) and about 14 km to 40 km as inferred
by Y-693 (p. 209). The longest values include the Butte fault (BT) as pant of YC.

YR ip Myeer J a vertreal displacement of 2200 m in Teniary volcanic wil. Y.693 (p. 201) reported that alluvial and lacustrine deposits are 205 10 610 m thick ort the downthrown side of YC: allusium in the
~th-central pan of the basia and cast of YC (duwnthrown side} is >610 m thick (Y-6%S, p. 200, These thicknesses may represent the anwunt ol vertieal displacement on YC.

IBV.IRE (p 299 reported that Palcozoic rocks may be dupllccd tatcrally “scveral thousand feet” on YC Y-181 {p. 271 also noted that the lateral component of displacement in Tertiary voleanic twff may be equal to or
greater than the amount of sertical displacement (2200 m).
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Table 5. Estimated ages of displaced and undisplaced deposits and amounts of youngest displacement for known and suspected Quaternary faults within 50 km
of Yucca Mountain .

{Detailed data are on description sheets in appendix 2. Ages are estimated primarily from photogeologic, geomorphic, and pedologic criteria. (See individual references and description sheets in appendix 2
for limitations.) References are listed by number in appendix 4. Overlap of ages reported in columns 2 and 3 reflects uncertainties in age estimates and in stratigraphic interpretations (appen, 2). Abbreviations
for ages (used where age is not specified in years): Hist., Historical: Hol.. Holocene; E.Hol., Early Holocene: Li.Pleist.. Latest Pleistocene; L.Pleist.. Late Pleistocene: L. M Pleist., Late and Middle Pleistocene;
M.Ptiest.. Middle Pleistocene; E.Pleist. Early Pleistocene: L.Plio., Latest Pliocene; L.Quat., Late Quaternary: Quat., Quatemnary: Tert., Tertiary. Late Quatermary displacement is since 130 ka. Queried entries
indicate uncertainty of information. Entries separated by a semicolon (:} indicate different interpretations by different authors: entries separated by a comma {.) indicate data for individual faults or at different
localities along a fault or faults: leaders {~~), no information was npted during the literature review]

Age of Ageof
= youngest oldest
unlt/surface unlt/surface Displacement In Late Quaternary
Fault or faults disptaced undisplaced youngest event (m) displacement (m)

[Segment or Individuat fault] (10‘ w ot yr) A Vertical Lateral Vertical . Lateral References (Y-)
Amargosa River fault {AR) <10 - - - —_— o= 695
Area Three fault (AT) 'Hist.: 10 - o ~— - R 18], 224, 526
Ash Meadows fault (AM} A )

[Northern section) 10 -— - - 1550 - 695

{Central section] >10; 40 - 1.6,>3 - - __ 695

[Southern section] £.Hol./Lt.Pleist. <10 - - - - 69
Bare Mountain fault (BM) Hol. -- - - - R 3.1041

[Section #1] M Pleist.? ~— - - . —— 3

(Section #2] <350 —— - - - o 3

[Section #3) [/M Pleist.? <8.3+0.075 —~— - - == 3,64

(Section #4] locality 3 <(5t15) - - . - - 3

locality 4 <9 - 1.75 — - - 3
locality 5 E.Hol. - —_— - _— T

{Section #5] L/M Pleist.? - - - _— __ 3
Beatty scarp (BS)® (l0tol2) . (11037 - - 210 30 - 6
Bow Ridge fault (BR) 738110 to 270190: *40; 38+10; 90+50 Fracturing; %0.11 t0 0.28 190.45 0.76101.32 . 26.87.217, 1091

270 and 1,200 *0.05100.2

Bullfrog Hills faults (BUL) Quat. i Quat. - - - o 43,232
Cane Spring fault (CS) ) . Quat.? Quat. - -— - ' . -- 104, 210, 226. 232
Carpetbag fault (CB) "Hist.: 30 135415:12510130  BFracturing H0.15 - - 181.224.327. 1106

{3367 170
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Table 5. Estimated ages of displaced and undisplaced de
of Yucca Mountain — Continued

posits and amounts of youngest displacement for known and suspected Quaternary faults within 50 km

Age of Age of
youngest oldest
unit/surface unft/surface Displacement In Late Quaternary
Fault or faults dhplnce‘d undisplaced youngest event (m) dlsplaccmeht (m)

[Segment or individual fault} (10’ yr) (10J yr) Vertical Lateral Vertical " Lateral References (Y-)

[Southeast fault] Quat.? Quat./Tent. - -— - — 62,852
Mine Mountain fault (MM) Quat. Quat, - -— —-— - 104, 205, 232, 238
Oasis Valley faults (OSV)

[Eastern faults] 13(27 10 35) 10 <730; - -- —-— >4 -— 10.73.264. 1223

145 10 430:-Quat.

[Western faults] Quat. -= -= -~ - -- R13
Pahute Mesa faults (PM) Quat, -— -— - —— - 813
Paintbrush Canyon fault {PBC) 2, Quat.; 270to 700; 16010 250; 270 to Ho s - Bed ) (M - 26,217, §75. 1098

270 10 800; 700 to 700; Quat. Y1710
750; L.l:lcisl. 27
Plutonium Valley-North Halfpint Quat. Quat. - - -= - 232.813
Range fault (PYNH) '

Ranger Mountains faults (RM)*

{North fauls} Quat, - - - - - 852

[South faults] Quat, - - - -— L 852
Rock Valley fault (RV)

{Central section) (31 10 38). <10 " 0.1t00.32 - Mg2.510 1) - 20,70

[Northeast section) 1010130 - - - _— - 852

[Possible southwest extension]) <10 - - - - - 68.90. 695
Rocket Wash—Beatty Wash fault Quat. - - - - -- 238, 813

(RWBW) '
Solitario Canyon fault (SC) 6.6t 11.1: <15 270 to 800 (R4 - <1 - 26, 396. 700, 1196, 1201, 1230
Stagecoach Road fault (SCR) 1100 to 2000: Quat. 700 10 750 - - - He(10 10 30y 26, 31
Tolicha Peak fault (TOL) Quat. - -- -- - - 813
Wahmonie fault (WAH) 270 (o. 740; >740: l§9 10 140 Ml 10 37 —_ .- 126, 238
Quat. .

Windy Wash fault (WW) 36 - <0.1 - <1502 -- 12,701
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Table 5. Estimated ages of displaced and undisplaced deposits and amounts of youngest displacement for known and suspected Quaternary faults within 50 km
of Yucca Mountain — Continued :

Age of Age of

youngest oldest
unit/surface unlt/surface Displacement in Late Quaternary
Fault or faults dlsplaced undisplaced youngest event (m) displacement (m)
[Segment or individual fault] (Il)J yr) (e} ¥ Yertical Lateral Vertical Lateral References (Y-)
Yueca fault (YC) YHist.: 1 1o 10: 1010 <i0 - = i 5106: S 181, 224, 526, 688, 693, 853,
130: 235 >12: 15 . 1106
Yucea Lake fault (YCL) Quat! - -~ -- — - sl

TSurficial cxpression of pants of the Arca Three fault may be the result of underground nuclear cxplosions {Y-181: Y-224).

Data are for the western branch of the northem section. :

’Alxhough # tectonic origin is not clear. a non—tectonic origin for the Beatty scarmp has not been verified. Thercfore. the feature is included in this compilation, which is based on published literature and other readily available data for
known and suspected Quaternary faults .

‘Age is uncertain. Radiocarbon dates suggest that faulied deposits are about 10 ka (1020.3 ka and 9.840.3 ka), but uranium-trend anatyses suggest that the age of these same deposits is about 100 ka (4R0L50 ka). Maximun
scarp-slope angles suggest that displacement is younget than |2 ka, but older than a few thousand ycars { Y-6). .

*Age 11 based on intcrpretation of matimum scam-slope angles (Y-6; sce.note 4 above).

SThene are the measurements of scarp herghts tY-6). Number of cvents is aot known; ages for the scarps ane not specificd.

TThese fint 1w ages were o3t J using ium-trend hods (Y-26). Y-217 concluded that the dates arc inconsistent. The Jast two numbers are from Y-R7, who concluded that the most-recent event exposed in Trench 14
is represenicd by undated basaluic ash that they correlated with 1.2-Ma and 0.27-ka ashes from Crater Flat, . ’

v Tuded that der with an esti I age of 40 ka overlic the fault. Y-R7 interpreted an colisn unit that yiclded dates (uranium-trend analyses) of 38110 ka and 90250 ka as undisplaced.

*Y.1091 infcrred 8 per-cvent verucal displacement between $ and 20 em {aserage of sbout 10 em) and an sverage act (left-obliquel displaccment per event between 11 and 28 em,

1%v. 1001 inferred a lative vertical displ. of 48 cm since middlc Q y and & lative net (left-oblique) displ of 76 to 132 cm since middle Quatemnary.

"The youngest fracturing occurred about 30 ka (Y-327), Y-1X1, ¥-224, Y-327. and Y-1106 all reportcd that portions of CB were reactivated by an underground nuclear explosion in 1970,

120 the basis of a datc furanium-rend analyscst of 38215 ka for an unfractured deposit, Y-327 (p. 231) and Y-1106 (p. 25, 30} concluded that no surface fracturing (or larger displacement) had occurred on at lcast part of CB since
that time. Another unfractured depenit was estimated to have an age of about 170 ka by Y-1106 (p. 30) on the basis of development of both rock vamish and an argillic soil horizon. On the basis of an absence of prehistoric scarps
and undisplaced stratigraphic units cxposed in three trenches. Y-327 (p. 231) and Y-1106 {p. 14, 31) fuded that no signifi vertical displ had occurrcd at feast since 10 ka, probably since 125 ka to 130 ka, and
possibly sinc¢ 350 ka. ’

3Youngest displacements have been interpreted by Y-327 to be fracturing only. : :

14 An historical subsurface explosion resulting from nuclesr testing produced 15 cm of right-lateral disp! across a 1.2.m-high scarp and left-stepping. en echelon cracks (Y-181).

1%The Quaternary age is bascd on the faults juxtaposing Quatemary alluvium against bedrock along a range front of ridge that hay morphologic features similar to those along major range-front faults (Y-X52),

14 map by Y-1230 (g. 5) portrays as “recently active™ a fault that is probably correlative with Fault S.

YThe gest units displaced at several localities have estimated ages of late Holocene (0.2 ka to 2 ka: ¥-216, table 3). The ofdest undisplaced units noted by Y.216 (sable 3. p. 20) along most of FC are latest Holocene
(<206 yr). However, they recognized no displacement of late Holocene units (0.2 ka to 2 ka) nonthwest of Grapevine Canyon. Similarly, Y-66 portrayed FC northwest of Grapevine Canyon as displacing deposits no
younger than Pleistocence. Y~421 {p. 8. pl. 1) shows an undisplaced surface with an estimated age of older Pleistocenc across FC above Navel Spring about 15 km southeast of the Fumnace Creck Inn in the Fumace
Creek basin. :

14Y.236 (p. 238) noted 0.6 to 1.5 m of cast-side-down, vertical displaccment in a gravel deposit with an estimated Holocene age in northem Death Valley.

1%This is the range of right-lateral displacements noted by Y-216 (able 3) on late Holocene surfaces.

2%ne maximum right-lsteral displacement noted by Y-216 (table 3) on a Pleistocene surface is 21 m near Grapevine Canyon. Y-236 (p. 238) reported right-lateral displacement of 46 m for an allusial fan with well-
developed desert vamish and p and an esti d Plei age in the area northwest of Red Wall Canyon.

UThese are the different age estimates that were given by Y-73 and Y-264 for the faulted deposits.

Hy.575 (p. A119) estimatcd that lhegoungcsl rupture at Busted Butte probably occurred during late Quatemary. On the basis of corrclation of stratigraphic units, ¥-26 (table 4, p.21) inferred an age of 270 ka to 700 ka
for the youngest displacement on P C. Y-26 (1able 1, p. 5) noted that the youngest rupture that is recorded in two trenches near Yucca Wash near the northem end of PBC displaced units with an estimated age of 700 10
750 ka in one trench and an estimated age of 270 ka to 800 ka in the othet trench, Y-26 (table 1, p. 5) concluded that the youngest rupture recorded in two west of Fran Ridge displ, deposits with an esti |
age of 700 ka to 750 ka. On the basis of faulted and unfaulted coltuvial deposits exposed in 4 trench. Y-1098 (p. 153) inferred a late ;Icisloccnc age for the most-recent displacement along a western splay of PBC.

By 26 (table 1, p. 5) noted that the youngest rupture that i recorded by two trenches near Yucea Wash near the northem end of PBC doex not displace deposits with an csti { age of [60 kato 250 ka, Y.24 (able 1,
p- $) concluded that the youngest rupture fed in 1wo hes west of Fran Ridge docs not disp! | its with an esti d age of 270 ka to 700 ka, PBC is shown by Y-224 ax concealed over much of its tength,

Hy. 1098 (p. 153) esti d a vertieal displ. of about 1$ ¢m during the youngest rupture along a western splay of PBC. They csti d a vertical displ per cvent of 40 10 85 em for all but this youngest event,

T A e es e begoning of e it o1 Dured st (meximam age o TO0ka devcloped n sandfamps. Assuming obiue dslacement of 57
26y_26 (p. 131 noted that displacement in middic and late Plci deposits exposed in hes near Yucca Wash have apparently been minor (less than a few centimeters).
y.1098 (p. 153) esti da lative dip-slip displ of about 170 to 270 em in middle Pleistocene deposits along a westem splay of PBC.

1B M includes two faults north of the Ranger Mountains (North faults) and four faults in the southern Ranger Mountains (South faults).

Dt are for the central part of RV at the trench sites of Y-20.

367,70 noted that younger Holocene units (their Q1b deposits) are deposited against fault scarps on older Pleistocenc (160 ka to 740 ka) surfaces.

Myertical displacement on the central part of RV is 2.5 to 3 m in deposits thought 1o be alder than 740 ka (Y-20). i
Mpyain are for searps along Frenchman Flat ot the northeastern end of the fult (Y.RS2).

Y
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Table 6. Slip rates (mm/yr) for known and suspected Quaterpary faults within 50 km of Yucca Mountain

{Detailed data are on description sheets in appendix 2. References are listed on tables 4, 5, and 8 and in appendix 2. Rates in italics are for apparent lateral slip: rates in venical type are for apparent

vertical slip. F indicates fracturing has been recognized, but no significant displacement. Numbers in parentheses indicate the time interval for which the rate has been estimated. The pre-Quaternary rates
are based on displacement of units that are older than 1.6 Ma, but the time interval over which the rates arc estimated may continue into the Quaternary. Queried entries indicate uncertainty in information.
Entries separated by a semicolon (:) indicate different interpretations by different authors; leaders (- —). no information was noted during the literature review]

Fault or faults

[Segment or individual fault]

Late

0-4 ka

Middle

4-8 ka

Holocene

Early

8-10 ka

Plelstocene Late

Late Middle Quaternary

130-790

Ka <130 ka

10-130 ka

Quaternary

<1.6 Ma

Pre-Quaternary

Interval

(l(){'yr)

Amargosa River fault (AR}

Arca Three fault (AT)

Ash Meadows fault (AM)
[Northemn section)
[Central section}
[Southern section]

Bare Mountain fault (BM)
{Section #1]
[Section #2]
{Section #3]
{Section #4)
[Section #5}

Beatty scarp (BS)?

Bow Ridge fault (BR)

Bullfrog Hills faults (BUL)
Cane Spring fault (CS)

Carpetbag fault (CB)

Checkpoint Pass fault (CP)

Crossgrain Valley faults (CGV)
[North Ridge front fault}
[Northeast valley faults]

[Southwest valley fault]

(€40 ka)y

0.04

0.016 10 0.018:;
0.009 10 0.011

<(12.3t0 13.9):
<1140 13.6)

11t 14
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Table 6. Slip rates (mm/yr} for known and suspected Quaternary faults within 50 km of Yucca Mountain — Continued

Holocene Plelstocene Late
Fault or faults Late Middle Early Late Middle Quaternary ‘ Quaternary

|Segment or Individual fault] 0-4 ka 4-8ka 8-10 ka 10-130 ka lJ(:('Z” <130 ka <16 Ma

Pre-Quaternary

Interval

Rate (10%yr)

East Crater Flat faults (ECR)
Fault S - - - - - - - —~——
Fault T — - - - - - —-—
_Black Cone fault (BLK} ~ cememomeennees 40.03100.06 --eneeeerennencd! (<173 1a 309 ke - - _
West lava fault (WL) - - - —- - - _—
Fault U - - . —_— - - . .

Eleana Range fault (ER) - - - -— -~ - -
Fatigue Wash fault (FW) - -— - — - - -

Fumnace Creck fault (FC) 23 (<10 kay .- - -
Ghast Dance fault (GD) - - .- .- . - .
Keane Wonder fault (KW) - ~- -— -— - - -
Mercury Ridge faults (MER)

[Northwest fault} - Co- - — . - .

[Southeast fault] - -- - - - - -
Mine Mountain fault (MM) — - - - - - __
Qasis Valley faults (OSV)

[Eastern faults] - -— - - - -

[Westem faults] - - - - - - .

Pahute Mesa faults (PM) - - -

Paintbrush Canyon fault (PBC) *0.0083 (<100 ka) __ .
*<0.01

Plutonium Valley-North Halfpint - - - _ - . e
Range fault (PVNH)

Ranger Mountains faults (RM)'*
[North faults] - -- -- -- -- -- -
[South faults) - - e - - o "

Rock Valley fault (RV)

Rocket Wash-Beatty Wash fault -— -- -— —— -— - -
(RWBW) :

ENRVER <7310 7.9

0.07to 0.09 <(11.51013.5)

0.035; 910 13:
0.006 0.7109
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Table 6. Slip rates (mm/yr) for known and suspected Quatemary faults within 50 km of Yucca Mountain — Continued,

Holocene Plelstocene Late ' Pre-Quaternary
Fault or faults Late | Middle Early Late Middle Quaternary Quaternary Interval
[Segment or Individusl fauht] 0-4 ka 18k B0k 1000k 070 <130ka <6Ma Rate (108 yr)
Solitario Canyon fault (SC)  ceceeeemeeeeees 0.0310 0.06 reenceancncanns {t17310303) k) - -— - 1 0.19: <(11.510 13y
' 0.01 <tLs
Stagecoach Road fault (SCR) - - - — - - >0.003 0.08; <13:
= } 10 45; 11.51013:
130,029 <ll.5
- -- - - - -- - "045 11.5-13

Tolicha Peak fault (TOL) —_ - —— - -~ —_ - . . e

Wahmonie fault (WAH) - —_— - - — - — . __

Windy Wash fault (WW) emmensnasnaan -- - 140.07: 1151013:
10.026 <il.5
Yucca fault (YC) _— - - _— - . __ . __

Yucea Lake fault (YCL.) - - - - - - —_ - __

TData arc for the western branch of the northem scction of the fault (Y-695; Y.996).

2 Although 1 tectonic origin is not clcar. a non~tectonic origin for the Beatty scarp has not been verified. Therefore. the feature i included in this compitation, which is based on pui’lishcd literature and other readily available dara for
known and suspected Quaternary faults. .

3Y.1091 (p. 120) estimated that «lip rates on BR during middle and Iate Quaternary have been very low (about 0.601 mmiyr),

4Y.181 and Y-210 noted that lef-lateral displ along CS b progressively less in tufls that range between 14 Ma and 11 Ma. but no amounts are specified,

$See notes 11 and 12 on Table 5.

$This is & maximum vertical slip rate during the last 17.000 yr 10 30.000 yr. The rate was estimated using the <1 m of displacement on a surface with an estimated age of 17.3 ka to 30.3 ka as reported by Y-1201 (p. 1.64).

’Thils Isli;‘) ?l:.was estimated using the 4 m of displacement noted by Y-10 (p. 58} in deposits with an estimated age of 730 ka to 3 Ma (Y-73, p. 2. 26) for one fault along the castern-side of Oasis Valley since carly Quaternary
of latest Tertiary.

*On the basis of an estimated 5.8 m of oblique displacement since abour 700 ka, Y-578 {p. A119) estimated an oblique stip rate for PBC at Busted Butte of 0.0083 mnvyr sinee the beginning of middle Pleis

* An apparcnt vertical slip rate of about 0.01 mmvyr of less during middlc and late Quaternary was cstimated by Y-1098 (p. 153) for a western splay of PBC. :

1R M includes two faults north of the Ranger Mountains (the North faulis) and four faults in the southern Ranger Mountains (the South faulis),

" Data are for the central part of RV at the trench sites of ¥-20.

V3This rate assumes that 6.7 km of vertical displacement occurred during the 1.5-million-year intcrval between 11.5 Ma and 13 Ma (Y-396, table 2. p. 275). .

3This rate assumes that 3.3 km of venical displacement occurred since 11.5 Ma and that Cenozoic displacement rates oceurred in a step-wise manner in which rates sharply decreascd about 11.5 Ma (Y-396, p. 273).

HThis is the average vertical slip rate estimated by Y-1201 (p. 1.67) for their southern WW (westem splay of Y-1042) for the late Pleistocene and Holocene. using the interpretations of Y-12 (40 cm of venical displacement
in 270-ka deposits and 10 cm of vertical displacement in 3-to-6-ka deposits). .

15This rate was calculated by ¥-396 (table 2, p. 275) based on the 40 cm of vertical displacement since 270 ka that was interpreted by Y-12.

%This rate assumes that about 0.14 km of veniical displacement occurred during the 1.5-million-yr interval between 13 Ma and 11.5 Ma (Y-396. table 2. p. 275).

This rate assumes that about 0,26 km of vertical displacement has occurred on WW since 1.5 Ma and that Cenozoic displacement rates have varicd in a step-wise manner in which rates sharply decreased about 11.5 Ma
(Y-396, 1ble 2, p. 273, 275), . ’




Table 7. Estimated number of events/time interval for known and suspected Quaternary faults within 50 km of Yucca Mountain

[Detailed data are on description sheets in appendix 2. Numbers with age units in parentheses indicate the estimated age of the faulting event(s). References listed on tables 4. 5, and 8 and in
appendix 2. Queried entries indicate uncertainty in information. F. fracturing (no significant displacement). Entries separated by a semicolon (:) indicate different interpretations by different
authors: leaders (- ~), no information was noted during the literature review. Number of events are shown in the last two cotumns only if more specific information is unavailable}

Fault or faults

[Segment or individual fault]

Late

0-4 ka

Holocene

Middle

4-8 ka

Early
8-10 ka

Plelstocene

Late

10-130 ka

Middle
130-790 ka

Late

Quaternary

<130 ka

Quaternary

<1.6 Ma

Amargosa River fa.uh (AR)

Area Three fault (AT)

Ash Meadows fault (AM)
[Northem section]
[Central section]
[Southern section]

Bare Mountain fault (BM)
[Section #1]

{Section #2]

(Section #3)

[Section #4] locality 3
locality 4
tocality §

[Section #5}

Beatty scarp (BS)*

Bow Ridge fault (BR)

Bullfrog Hills faults (BUL)

Cane Spring fault (CS)

Carpetbag fault (CB)

Checkpoint Pass fault (CP)

Crossgrain Valley faults (CGV)
[North Ridge front fault]
[Northeast valley faults]

{Southwest valley fault}

1510 ke)

{s10ka)

110k

21

540 kay

21

<30 kay >3tk 5t

21?2 *

(<15 to 151ka)

L T [ 1<t 145 10 1601 Kay

1<{40 to $0) ka)

1110 12} ka),

(<010 10 21 kay

5to6

1210, 230, 2130, >)50‘.’)___I-F4 __A<1230 10 230) kay

1?
2(5t06)

21?
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Table 7. Estimated number of events/time interval for known and suspected Quaternary faults within 50 km of Yucca Mountain — Continued

Holocene Plelstocene Late
Fault or faults Late Middle Early Late Middle Quaternary ' Quaternary
[Segment or Individual fault] 04 ka 4-8 ka 810 ka 10-130 ka 130-790 ka <130 ka <16 Ma

East Crater Flat faults (ECR)

Fault § - - - - - - >1?

Fault T —— -— - - . - ek

Black Cone fault (BLK) 21 110 1D k270 0 300 — - _

West lava fault (WL) —~— - - .((]7.52"'1 m.).n:; —_ . .

Fault U —-— - - —_—— —-— - >1?
Eleana Range fault (ER) >1 1<110t0 130} ka) - - .
Fatigue Wash fault (FW) - - —_ - —_— —— _—
Furnace Creck fault (FC) 0.tk 4106 1£10%0) - - - _—
Ghost Dance fault (GD) -- -— - - - . >17
Keane Wonder fault (KW) - -— - - —_— - >1
Mercury Ridge faults (MER)

[Northwest fault) . - - - - - - >17

[Southeast fault} —-- -- - - —_— . 17
Mine Mountain fault (MM) —~— - - - . - >|
Qasis Valley faults (OSV)

[Eastern faults) - - —— e Py [ (<427 10 %) ka1 730 ka) o .

[Western faults) - - - - . - >1
Pahute Mesa faults (PM) - - - - - - >1
Paintbrush Canyon fault (PBC) 5 (<700 kay - —

105
Plutonium Valley~North Halfpint -- - - - - —— >!
Range fault (PVNH)

Ranger Mountains faults (RM)*

[North faults) —— -— - . . - 21

[South faults) - —— - - - - >1
Rock Valley fault (RV)

{Central section) 1 (3o Wb |9. <10k - L.
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Table 7. Estimated number of events/time interval for known and suspected Quaternary faults within 50 km of Yucca Mountain — Continued

quocene Plelstocene Late
Fault or faults Late Middle Early Late Middle Quaternary Quaterﬁary
[Segment or individual fault] 04 ka 4-8 ka 8-10 ka 10-130 ka 130-790 ka <130 ka <1.6 Ma
[Northeast section) >l Ha o 10k - - —_—
{Possible southwest extension} >1 1510k} - - —= —_—
Rocket Wash—Beatty Wash - - - - —_ __ 21
faull(RWBW) .
Solitario Canyon fault (SC} >1 (<tb.bro 111 ke 15 %a) —_— . —
Stagecoach Road fault (SCR) .. ) - - -~ 00 0 0k - -
ST FY [
Tolicha Peak fault (TOL) - -— - - - - >1
Wahmonie fault (WAH) >1 (<42 240) kay —_— -
Windy Wash fault (WW)  ceeeesas L} SRR 43 16 S har - Pavay e L S— 12100 ka) . 157
Yucca fault (YC) 1>ihe) 1 <10k - -
>0 k), 1 1<10 50 1301 ka) oML 5] ceeeeanaaee
Yucca Lake fault (YCL) - - - - — —_— >1

TData arc [or the westem branch of the northem section (Y-6931,

3The age of the youngest fautted deposits are noted as early Holocene and {or) latest Pleistocene (no age specified; Y-69).

3Y.3 inferred & possible esent during middle and late Pleistocene.

4Two events since 40 ka to 0 ka. onc of which probably occurred during early Holocene (Y-3)

3 Although 8 tectonic origin is not clear. a non—tectonic origin for the Beatty scam has not been verificd. Therefore, the feature is included in this compilation, which is based o published literature and other readily

available data for known and suspected Quatemary faults,

$Fracturing is noted to have occurred at about 30 ka, 45 ka, 65 ka. 100 ka. and 230 ka. so that five fracturing events occurred in all during the Jate and middle Pleistocene; Four of these fracturing cvents occurred

during the late Pleistocene. See notes {1 and 12 on Table 5.

70n the basis of buried soils in faulted sand ramps at Busted Butte, Y-575 (p. A119) interpreted five events since about 700 ka.
*y.1098 {p. 55) estimated that three to five scparate surface-faulting events had occwrred during middle and late Pleistocene on & western splay of PBC.
*RM includes two faults north of the Ranger Mountains (the North faults) and four faults in the southem Ranger Mountains (the South faults),

19Y.12 (p. 787) interpreted trench exposures as indicating at Jeast seven Quaternary faulting events on the southemn portion of WW, Three of these events occurred before 300 ka; event 4 occurred around or
just before 300 ka: event $ occurred between 270 ka and 190 ka: event 6 occurred between 190 ka and 40 ka: and event 7 occurred after 3 ka to 6.5 ka. .




Table 8. Recurrence interval, strike, and type displacement for known and suspected Quaternary faults within 50 km of Yucca Mountain

[Detailed data are on description sheets in appendix 2. References are listed in appendix 4. Abbreviations of trends: E, east; N. north: NE, northeast; NW, northwest: ENE. east—northeast: NNE, north-
northeast; NNW, north—northwest. Abbreviations for displacement type: F, fracturing: LL, left lateral: LO, left oblique: N, normal: RL, right lateral: RO. right oblique. Queried entries indicate uncenainty
in information. Number of events and time period are shown only when used to estimate recurrence interval; entries separated by a comma (,) indicate data for individual fault traces or for different localities
along the fault or faults: entries separated by a semicolon (:) indicate different interpretations by different authors; leaders (- -1, no information was noted during the literature review]

Fault or faults

[Segment or Individual fault}

Strike

Type

displacement

References (Y-)

3%

Amargosa River fault (AR}

Area Three fault (AT)

Ash Meadows fault (AM)
[Northern section]
[Central section]
[Southem section}

Bare Mountain fault (BM)
{Section #1}

[Section #2]

[Section #3]

[Section #4] locality 3
locality 4
locality $

[Section #5)

Beatty scarp (BSY

Bow Ridge fault (BR)

Bulifrog Hills faults (BUL)

Cane Spring fault (CS)

Carpetbag fault (CB)

Checkpoint Pass fault (CP)

Crossgrain Valley faults (CCV)
[North Ridge front fault}
[Northeast valley faults]

[Southwest valley fault]

N.48°W.

N, NE, NE to NW
N
IN.18°W., N.28°E,
N.10°W.

N
N
N to NNE
NNW, NE
NNW
NNE

NNW to NNE

N.40°W. to N.10°E.

N
N-NW to NW
NE
Nto NNW
'NNE 10 NE. E

NE t0 ENE
NE
NE

RL

N
N.LO

LO” LL
F.RL
SNLLL

LO:LL
LN

UL M

238, 695
181. 224, 526
69. 695

68. 695

695

69. 695

1. 104}

3

3

3

3

3

B ]

3

6.40.43,379

26. 55, 87, 1042, 1091
232 .
104, 210, 226, 232

60, 182, 224, 327.1106
813.852

52,R13
813
313
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Table 8. Recurrence interval, strike, and type displacement for known and suspected Quaternary faults within 50 km of Yucca Mountain — Continued

Numberl Time Recurrence
Fault or faults of period Interval Type

[Segment or individual fault] events 0k yr) (10} yr) Strike dlsplncemerit References (Y-)
East Crater Flat faults (ECR)

Fault § - - - NNE ‘N 26

Fault T - - -— NNE "N 26

Black Cone fault (8[:!() - - - NNW, NW N 26, 224, 1201, 1230

West lava fault (WL) - -- - NNE N 1196. 1201, 1230

Fault U -— - -— NE N 26
Fleana Range fauli {ER) ~— - - NE to NNE N 1R1, 182, 526, R13. 853
Fatigue Wash fault (FW) - -— - NNE to NNW N.LL.L?0 26, 55, 506, 1042
Furnace Creek fault (FC) 4106 <10 1.7102.5 NW RL: RO 66, 216,475,479, 600, 683, RRO
Ghost Dance fault {GD) - -- -- N. NNW,_NNE N 26.55.189, 1042, 1239
Keane Wonder fault (KW) - -= - Nw N,RL 238. 336, 390. 1357
Mercury Ridge faults (MER)

[Northwest fault) - -- - NE LO; RO 62.813

(Southeast fault] -- -- - NE Lo 62
Mine Mountain fault (MM) - -- - NNE 1o NE Lo? 104.205, 232
Oasis Valley faults (OSV)

[Eastern faults] -- - - NNE N? 238813, 1223

[Western faults) - -— -— NNE .N? 813
Pahute Mesa faults (PM) - -- - Variable N, RO? 10.813.922
Paintbrush Canyon fault (PBC) 5t06 <700 *117t0 140; NNE N. LL‘ LO 26. 55,217, 224, 396, 575, 1042,

10410 104 1098
Plutonium Valley~North Halfpint - - - NNW "N 232,813
Range fault (PVNH) ’

Ranger Mountains faults (RM) )

(Northem faults] - - —- NE. ENE N2 813. 852

[Southem faults) -- -- - NE: NNE to NE 'N'.’ 813. 85.’:
Rock Valley fault (RV} - - -- NE Ll:.: LO 0,238
Rocket Wash—Beatty Wash fault - - - "N NNE .

(RWBW)

238813
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Table 8. Recurrence interval, strike, and type displacement for known and suspected Quaternary faults within 50 km of Yucca Mountain — Continued

Number Time Recurrence
Fault or faults of . perlod interval . Type
[Segment or Individual fault| events (10" yr} ' (10J yr) Strike dlspl.acement References (Y-)

Solitario Canyon fault (SC) - . -- -- NNE N.LO.LL 26, 55, 700, 1042

Stagecoach Road fault (SCR) - - — NE to NNE " N.LL.LO 16, 55. 189. 575, 1042.

Tolicha Peak fault (TOL) - - - NNW . 'N: RO 813

Wahmonie fault (WAH) © ) -— - i - "INE, Nto NE ‘N 104. 226,232, 238

Windy Wash fault (WW) By B<300 B35 WN, NNW&E to NNW, N, LL 12, 55,224, 701, 1042

Yucca fault (YC) - : —— - N ¥N: RL: RO 50. 60. 181, 182, 224, 526, 693,
813

Yucea Lake fault (YCL) -~ : —- _— NNW : N 23

TThe northem scction strikes generally north. The southern section has two branches. a western one that strikes generally northeast and an castern one that strikes between northeast and northwest Y- 151 Y-224: Y.526).

he hem scction ists of two branches. a westem one striking N. 18° W. and an castern one siriking N. 28* E, (Y-68: Y-695).

3 Although a tectonic origin is not clear, 4 non—tectonic origin for the Beatty scarp has not been verified. Therefare, the feature is included in this compilation. which is based on published literature and other readily available data
for known and suspected Quaternary faults. :

4Data are for fracturing. not for significant surface displ (Y-327). Recurrence interval is for the last 125.000 to 130,000 years. Sce notes L1 and 12 on Table .

$The castem half of CP has 8 curving. but general cast, strike (Y-813). The norther trace of the wester half strikes northeast: the southem trace of the western half strikes north-northeast,

$Displacement on the eastern half of CP is shown by Y-813 as fef-lateral. Displacement on the two branches of the westem half is shown as dip slip (normal).

7Y.238 showed displacement on KW as down to the south Y-1357 Tuded that displ on KW has been right-lateral strike slip, which was accompanied by northeast tilting of the Funeral Mountains. Y-336
(p. 149) also mentioned right-lateral displacement on KW.

*Using the conclusion of Y-573 (p A119) for five events since xbout 700 ka and adding one event for the present interval. the average recurrence interval for surface-faulting cvents on PBC at Busted Bunte since the beginning of
middle Pleistocene ranges between 117.000 to 140,000 yr.

*On the basis of weakly developed soils that are preserved on sediments deposited between surface faulting events, Y-1098 (p. 153) concluded that recurrence intervals of 10° to 10* yr separate theee to five middlc and late
Pleistocene surface-faulting cvents on a western splay of PBC. .

VORWBW strikes generally nonth (Y-813; Y-R53). Traces at the southern end of RWBW strike north-northeast (Y-238).

" Displacement on one trace at the southern end of TOL. is portrayed by Y-813 ax down to the southwest. One tence of TOL that crosses Tolicha Peak is shawn by Y-813 to have right-oblique displacement.

IWAH strikes generally northeast. but its trace curves so that the strike of WAH ranges between nornth and northeast (Y-232).

130n the basis of four faulting events since 300 ka. Y-12 (p. 787) and Y-70) estimated an average recurvence interval between surface-rupturing cvents of 75,000 yr.

“Displacmcnl on WW is shown by Y-12 and Y-701 as dip slip (normal} with & lefi-lateral component of an undetermined amount. A lef-lateral component of displacement was also interpreted by Y-1042tp. 17, 20) from.
observed gecomorphic features and slickensides that plunge 43° to 47°.

'5Displlcemem on YC is shown by Y-50, Y-60, Y-224, and Y-526 to be dip slip (normal). Y-181 (p. 27-28) luded that the left-stepping, et echelon patiem of scarps suggests right-lateral displacement. Y-182
suggested that YC belongs to a set of north-striking faults with right-oblique displacement, B




Table 9. Estimated length, total displacement, and distance from the site for known and suspected Quaternary faults between >50 and 100 km of Yucca Mountain

[Detailed data are on description sheets in appendix 2. References are listed by number in appendix 4. Queried entries indicate uncertainty in information. Entries separated by a comma (,) indicate data for individual
fault traces or for different localities along the fault or faults; entries separated by a semicolon (;) indicate different interpretations by different authors; leaders (—), no information was noted during the literature review:

YM. the proposed repository site at Yucca Mountain)

Plate (P) Percent of Total Total Closest
or Totr;l fault total length with vertical lateral approach !
Fault or fnﬁlts. X Figure (F) tength ) late Quaternary displacement displacement to YM
|Segment or individual fault] number (km) displacement (km) (km) ‘ (km) References (Y-)
Belted Range fauit (BLR) Pl 38:51:53:54 - >0.61 —= 55 5,232, 813.853
Bonnie Claire fault {BC) Pl 27 - - - 74 238
Boundary fault (BD) Pl 3065 - -- -= 51 224,526,813, 853
Buried Hills faults (BH) P1, P2 0, 26 - —-— - 53 813
Cactus Flat fault (CF) r 50 - - . ) /4 RI3
Cactus Flst-Mellan fault (CFML) Pl 35 - -— - 80 813
Cacrus Range—Wellington Hills P1 25:29 - - - 87 232.813
fault (CRWH) ™ )

Cactus Springs fault (CAC) ’ P2 12 - -— - 59 813, 852
Central Pintwater Range faults (CPR) Pl 2516 - - - ’ 9 813
Central Spring Mountains faults (CSMY* P2 - - - — ‘ 7%

[Northwest fault] P2 16 — - _ — 813

[Northeast fault] P2 6t09 - - - - 813,852

{Southeast fault] P2 S5t012 - - - —_— 813,852
Chalk Mountain fault (CLK) Pl 3. 207 - _ - 87 813
Chert Ridge faults (CHR)® Pl - - - - 65

[Eastern faults) Pl 14 - _~ - - 813

{Westem faults) Pt 12 - — - _— 813
Chicago Valley fault (CHV) P2 20 _— - - 90 69,238
Cockeyed Ridge~Papoose Lake fault (CRPL) Pl 21 - - - 53 813
Death Valley fault (DV) P2 651: 6410 104: - 1.2103:2.3:5: 10 - 55 216, 389. 429, 594, 976, 1048

C68:72:79 to 20

East Belted Range fault (EBR) Pt 26 - - - , &0 813,853
East Nopah fault (EN) P2 >(17t0 19) - $>0.008 - 85 69. 238. 696
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Table 9. Estimated length, total displacement, and distance from the site for known and suspected Quaternary faults between >50 and 100 km of Yucca Mountain
— Continued : :

Plate (P) Percent of Total Total Closest .
or Total fault total length with vertical lateral approach
Fault or faults Figure (F) length {ate Quaternary displacement displacement - “toYM
[Segment or individuaf fault| number (l.\'m) displacement (km) (km) (km) References (Y-)
East Pintwater Range fault (EPR) PL. P2 58 - - - 8! 813,852
Emigrant fault (EM) . P2 13 - - —- : 73 239
Emigrant Valley North fault (EVN) Pl 28 —— - - . 60 813
Emigrant Valley South fault (EVS) Pl 20 - —— - 66 813
Fallout Hills faults (FH) Pl 4108 - - -- ' 70 813
Gold Flat fault {(GOL) 4] . 16 - - - . 65 813
Gold Moumtain fault {GOM) 1 17:18 - - - 90 238,853
Grapevine fault (GV) Pt, P2 20, 30 ~ 4.3 0.002 SR 236.239,755.917
Grapevine Mountains fault (GM) P1 -- -— -- - o -
[Southem trace] P1 9:23 - -— -- 67 . 238,239,853
{Northemn trace) P 13: 21 - - - 70 238, 853
Groom Range Central fault (GRC) Pt 3 _-— - L - .82 813
Groom Range East fault (GRE) : P1 20 - - - 85 813
Hidden Valley—Sand Flat faults (HVSF) P2 —— i - - ' 87
{Fault along the eastern sides of Hidden P2 12 _— - - ' - 230
Vailey/Ulida Flat]
[Fault along the southem sides of Ulida P2 9 - - - . —_— 239
FlavSand Flat) :
4(Fnul| along the southeastern side of Sand P2 ‘10 —_ -= - . - 239
Flat] .
Fault along the northeastem side of Sand P2 7.5 . - - _— _— 239
Flat] :
{Fault along the western side of Ulida P2 3 - -— - - 239
Flat) ) .
Hunter Mountain fault (HM) P2 78: 85 - M>(1101.5%2:26  "M0.7t0 2:l (l): 268 to - 98 239, 356. 697, 864, 1148. 1274
Indian Springs Valley fault (ISV) P1, P2 23:28 - - —-= . 67 813, 852
Jumbled Hills fault (JUM) ' Pl 27 - -- - ’ 77 813

Kawich Range fault (KR) Pl 80; 84 - 0.9: 21.2 -- s 5,232,813




Table 9. Estimated length, total displacement, énd distance from the site for known and suspected Quaternary faults between >30 and 100 km of Yucca Mountain

— Continued
Plate (P) Percent of Total Total Closest
or Total fault total length with vertical lateral approach
Fault or faults Figure (F) length {ate Quaternary displacement displacement to YM
[Segment or Indlvidual fault] number (km) displacement (km) (km) (km) References (Y-)
. Kawich Valley fault (KV) Pl 43 - - —— 61 813
La Madre fault (LMD) P2 3 - - - 82 813
North Desert Range fault (NDR) P1 13524 - - -= 61 813
Oak Spring Butte faults (OAK) Pl - Y19:21: 40 -— 142046 - 57’ 693, 813. 853
Pahrump fault (PRP) P2 50: 65 10 70: - 1203 ¥>(1610 19) 70 161, 238, 696, 813, 845. 888,
130 1105
Panamint Valley fault (PAN) P2 80: 100 172510 38 "1.8:9.2 - 95 397. 399, 427, 697. 698. R6]
[Fault south of Ballarat} P2 30 100 - 81010 —- 427, 864
{Fault north of Ballarat} P2 50 - -— *>(3.1 10 4.6) - 614,632,698
Penoyer fault (PEN) P1 25: 35, 56 - - - 97 25,404, 1032
Racetrack Valley faults (RTV) P2
[Eastern fauh] P2 22 - - - 97 239
[Western fault] P2 22 - -- -- 102 239
Sarcobatus Flat fault (SF) Pt 27:51 - -— - 52 238. 813,853
Slate Ridge faults (SLR) P1 87
{Northem fault] Pl 12:13 - - - -- 238, 853
[Southern fault] - Pl 512 —— - - - 238, 853
South Ridge faults (SOU) P2 -~ - — - _
{Northern fault) P2 M 103.25.5 - - - 55 852
(Southem fault] P2 n 19 - - — 50 813
Spotted Range faults (SPR) P1, P2 -- ~ - - 59
[Range-front fault] P1. P2 201030 _— - — - 813, 852
{Fault along unnamed ridge] PI.P2 91012 - - - - 813.852
{Faults within the range] PL. P2 47 - -— - - 813, 852
Stonewall Mountain fault (SWM) Pl 10:13: 22 -— - - 92 232,238, R13.RS3
Stumble fault (STM) Pl 3033 — - - 74 . .25. 813
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Table 9. Estimated length, total displacement, and distance from the site for known and suspected Quaternary faults between >50 and 100 km of Yucca Mountain
— Continued

Plate (P)' . Percent of Total Total . Closest
or ' Total fault total length with vertical lateral approach
Fault or faults . Figure (F) length late Quaternary displacement displacement . to YM
[Segment or Individual fault| number {km) displacement (km) (km) (km) References (Y-)

Three Lakes Valley fault (TLV) Pl ) 159:27 - -— - ' 84 813
Tikaboo fault (TK) - Pl : 10; 33 - s - ' 92 - 25,813, 1032
Tin Mountain fault (TM) PL.P2 2 -— - - ' 90 238,239
Towne Pass fault (TP) P2 3 — 1502: 524 — ' 7% 239,390, 427. 458, 763
West Pintwater Range fault (WPR) PI.P2 260 — - - g 813852
West Spring Mouniains fault (WSM) P2 330 36: 60 - 2335 - 53 161. 238, 696, 813, 852

The BH includcs three faults. Two of the faults are adjacent to the Buried Hills: one about 10 km long along their eastem side and one about 26 km long along the western side of the hills. The third fault. abaut 10 km long. is along
northern Nye Canyon, which is about 3 km west of the Buried Hills. .

CPR s composed of two main fautis, one xlong the castemn side and one a'lnng the wester side of an unnamed valley within the northern Pintwater Range. The castem fault of CPR is about 16 km long  The western fault is about 4 § km long,

3CSM includes three faults: (1) one on the nonhwestem side of Wheeler Wash (Northwest fauli), {2) one on the nontheastem side of the Wheeler Waxh drainage (Northeast fault), and {3) one on the southeastern side of the Wheeler Wash
drainage (Southeast fault)

Length of CLK could be as much as 20 km if north-striking faults on the westem side of nothem Emigrant Valley are included in CLK. (The north-striking faults are shown in this compilition as possibly part of the Emigrant Valley North fault
(EVN™ pl. 1)} .

SCHR is composed of numerous faults along the eastern and western sides of Chert Ridge.

SEstimates of the length of the Death Vallcy fault range between 1 and 104 km. The difference in fength estimates results from differences in the interpretation of the end points of the fault with the Southern Death Valley fault (SDV110 the south
and the Fumace Creek fault {FCY to the north  (Sce the data sheet for the Death Vatley fault in appendix 2.}

TEstimates of tolal vertical displacement are bascd on a varicty of topographic. structural. gravity. and geobarometric data, (Sce data sheet for the Death Valley fault in appendix 2.)

*This is the amount of apparcnt verucal displacement estimated from fault sears on early Plcistocene and (or) Tertiary surfaces thought by Y-69 to be older than 300 ka to 500 ka (Y-696. p. 40).

*The fault along the southcastern side of Sand Flat may extend an additional {3 km north of Sand Flat toward White Top Mountain, .

18y.864 (ei 10.424) estimated down-to-the-southwest vertical displacement of 0to 2 km on HM in the area of Panamint Butte in northem Panamint Vatley, This cstimate was made using outcrops of a near-vertical contact between early Jurassic
Hunter Mountsin batholith and an unconformity at the base of MiocenesPliogene volcanic rocks. Y-1148 (p. 25} reported a veniical displacerment of “perhaps tens of meters” on HM in southenstern Satine Valley at Grapevine Pass and a venical
displacement of at least 6,000 m on HM in southwestem Saline Valley at Daisy Canyon. These were esti  using the elevation difference between the Inyo Mounains and the depth of fill in Saline Valley that was inferred from
gnvlity data by Y-917. Y-R64 {p. 10.423) interpreted 3 steep escarpment at the northem cnd of P int Valley as corresponding to HM. The escarpment has | 1o 1.5 km of topographic reliel thal is assumed to reflect the minimum vertical
displacement on HM.

Hy.g64 (K. 10.424) estimated right-tateral displacement of 8 10 10 km on HM in the arca of Panamint Butte in northern Panamint Vallcy. This estimate was made using outcrops of & near:vertical contact between early Jurassic Hunter Mountain
batholith and an unconformity at the base of Miocenc/Pliocene voleani¢ rocks as picrcing points. On the basis of displaced stream channels, Y-1148 (p. 25. 34) estimated a tota! lateral displacement between 700 and 2.000 m on HM in Saline
Valley. He speculated that right-latcral displ. at the north 1 end of HM in Saline Vallcy at San Lucas Canyon may be nearly 1.000 m. Y-1274 (p. 38) noted that the di pl of a promil magnetic anomaly c¢ d over
Hunter Mountain indicates right-laterat displacement of st least 6 km along HM., b

The first entry is for fault traces along the front of the northern Desert Range: the sccond entry is for fault traces 0.5 to | km west of the range front.

"3The 40 km length is the combined tength of the Butte fault (BT, 8 portion of one fault in OAK) and the Yucea fault (YC) to the south, Y-693 (p. 209) suggested that BT and YC join.

Hy.693 (p. 210} reported a vertical displacement of nearly 458 m in Teniary voleanic rocks (Bclied Range Tuff) along the Butte fault (a portion of onc fault in OAK).

B A mini vertical displ of sbout 300 m along PRP was estimated by Y-845 (p. 18, 21) on the basis of this amount of crosion of basin-fill sediments from the upthrown block of the fault.

16Right-lateral displacement of greater than about 16 1o 19 km was estimated by Y-888 (p: 694) from relationships among Precambrian and Paleozoic rocks. ’

The length of the scarps formed in the most-recent pre-historic carthquake (<10 ka) south of Ballarat is 25 to 30 km (Y-697, p. 4859). Using a total length for PAN of 80 10 100 km. the rupture length in this most-recent event is 25 1o 38%
of the estimated total length of PAN. :

B Total pre-Quatcrnary dip slip across faults bounding the eastern side of Panamint Vallcy. which includes the modem trace of PAN. is 9.150 m (Y-399, P 4260 Y-698.p 112). Total vertieal displacement on PAN is reported by Y-427 (p. &)
to be about 1.8 km. .

1%About |1 km south-southesst of Highway 19, near the mouth of Wildrose Canyon. a landslide is displaced right laterally 3.050 10 4.575 m from its source at Wildrose Canyon (Y.614; Y-632),

3The northern fault includes & wester trace that is 1 to 3 km long and that is less than 1 km north of the front of South Ridge. a central trace that is § km long and that is along the front of the ridge. and an eastern trace that is 2.5 km long and
that is at the very eastern end of South Ridge (Y-852). N

1 The trace of the southem fault as shown by Y-813 is ncarly continuous for 19 km. A branch fault south of the southern fault is 7 km long (Y-R13). Y-852 showed each of the 1wo traces south of the ndge as 2 to 3 km long.

MThe length of TLV is 9 km as estimated from Y-R13, but the fault interscets the casten cdge of her map arca at long 115°30°W. The lincarity of the range front east of this point suggests that TLV may continue southeasiward. so that
the total fength of TLY could be about 27 km.

1Y.390 (p. Al114) reported displacement on TP of at feast 153 m. Y458 {p. 57-58) noted at least 2.3%0 m of displacement on TP and concluded that this displacement has accounted for most of the elevation of the Panamint Range
southeast of Towne Pass, . N

HwsM is noted by Y-696 (p. 83) as about 30 km long, which includes & neatly continuous, 12-km-long section along the range front, WSM ‘s about 36 km long as cstimated from Y-238 and Y-813. If north-trending traces in Pahrump
Valley between Hidden Hills and Manse, Nevada. are considered part of WSM. the> WSM would have a total length of sbcet 60 km. - . h
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Table 10, Estimated ages of dlsplaced and undisplaced deposits arid amounts of youngest displacement for known and suspected Quaternary faults between >50 and
100 km of Yucca Mountain.

[Detailed data are on description sheets in appendix 2. Ages are estimated primarily from photogeologic, geomorphic. and pedologic criteria. (See individual references and description sheets in appendix 2 for limitations.)
References are listed by number in appendix 4. Overlap of ages reported in columns 2 and 3 reflects uncentainties in age estimates and in stratigraphic interpretations (appendix 2). Abbreviations for ages (used where age
is not specified in years): Hol.. Holocene: L.Hol.. Late Holocene: E.Hol.. Early Holocene: Lt.Pleist.. Latest Pleistocene; L.Pleist., Late Pleistocene: Pleist., Pleistacene; Plio.. Pliocene: L.Quat.. Late Quaternary: Quat..
Quaternary: Ten., Tertiary. Late Quaternary displacement is since 130 ka. Quatemary displacement is since 1.6 Ma. Queried entries indicate uncértainty in information. Entries separated by a semicolon (:) mdlcalc
different interpretations by different authors; leaders (——), no information was noted during the literature review)

Age of Age of
youngest oldest
unit/surface unit/surface Displacement in Late Quaternary
Fault or faults displaced undisplaced youngest event (m) displacement {m)
[Segment or Individual fault] (10 yr) (10° yr) . References (Y-)
Belted Range fault (BLR) 1010 130 ] Quat. 5,232,853
Bonnie Claire fault {BC) Quat. -- 232,238,853
Boundary fault (BD) 810 10; >8: 13010 <10 90, 526
1.500
Buried Hills faults (BH) Quat. -— 404, 813, 852
Cactus Flat fault (CF) L.Pleist. -— 813
Cactus Flat-Mellan fault (CFML) Quat, - 813
Cactus Range~Wellingion Hills Quat, Quat 232,813
fault (CRWH)

Cactus Springs fault (CAC) Quat. -— - 813,852
Central Pintwater Range faults (CPR) Quat. - 404, 813,852
Central Spring Mountains faults (CSM)

[Northwest fauit} Quat. - 813

{Northeast fault] Quat. - 813.852

[Southeast fault) Quat.: 10to 1.500 -— 813,852
Chalk Mountain fault (CLK) Quat. - 813
Chernt Ridge faults (CHR)

[Eastern faults] Quat. - 404, 813, 852

[Westemn faults] Quat. - 813
Chicago Valley fault (CHV) >10 and <(300 1o 500) o) 69
Cockeyed Ridge—Papoose Lake Quat. - 1232813

fault (CRPL)
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Table 10. Estimated ages of displaced and undisplaced deposits and amounts of youngest displacement for known and suspected Quaternary faults between >50 and
100 km of Yucca Mountain — Continued

Age of Age of
yu;ungest oldest
unlt/surface unit/surface Displacement in Late.Quaternnry
Fault or faults displaced undisplaced youngest event (m) _ displacement (m)
[Segment or individual favit} (10’ yr) (10® yr) Vertical Lateral Vertical Lateral References (Y-)
Death Valley fault (DV) 0.2:0.210 2: €10 3<0.2 0.15103 $1.8103.6 56,610 15; 61; 216, 252, 390, 429. 474,
63 1020
East Belted Range fault (EBR) Quat. -- -— - - 813, 853
East Nopah fault (EN) 7>10 and <(300 10 E.Hol. to L.Hol. 432 - <3 69, 696
500): E.Hol. to '
Lt.Pleist.
East Pintwater Range fault (EPR) 130 to {.500 - -— —— - 852
Emigrant fault (EM) ~ Quat. - -- - - 222,239
Emigrant Valley North fault (EVN) *L.Quat. - - —_ - 813
Emigrant Valley South fault (EVS) Quat, -— _— - _ 213
Faltout Hills faults (FH) Quat, - - - —_— 813
Gold Flat fault (GOL) Quat. - —— _ —— 813
Gold Mountain fault (GOM) 1010 130 - - —_ = 853
Grapevine fault (GV) 1%Quat. 1%plio.? - - 236,239.755
Grapevine Mountains fault (GM)
[Southern trace] Quat. - - - - 238, 239, 853
[Northern trace) (10 to 130)?: Quat, - - —_— _— 238, 239, 853
Groom Range Central fault (GRC) Quat, - - —_ - 25.813
Groom Range East fault (GRE)  Ten? Quat. - - - 25.813
Hidden Valley-Sand Flat faults (HVSF)
[Fault along the eastern sides of Hidden Quat. - _— —— - 239
Valley/Ulida Flat]
{Fault along the southern sides of Ulida Quat. - -— - - 139
FlavSand Flat]
{Fault along the southeastem side of Sand Quat. —~— - . - 239
Flat) .
[Fault along the northeastern side of Sand ' Quat. - _— _ —— 239

Flat)
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100 km of Yucca Mountain — Continued

Table 10. Estimated ages of displaced and undisplaced deposits and amounts of youngest displacement for known and suspected Quaternary faults between >50 and

Ageof Age of
youngest oldest
unit/surface unlt/surface Displacement in Late Quaternary
Fault or faults displaced undisplaced youngest event (m) displacement (m)
[Segment or Individual fault] (10° yr) (10% yr) Vertical Lateral Vertieal Lateral References (Y-)
{Fault along the westem side of Ulida Quat, - - - - - 239
Flat)

Hunter Mountain fault (HM) <10 —_— - - - "183(,:13005 ) 698, 1020
{ndian Springs Valley fault (1SV) Quat. - - - - - 813.852
Jumbled Hills fault (JUM) Quat. - - —- - - 813
Kawich Range fault (KR) 10 to 1.500: Quat. Quat - -— - - 5,232, 813,853
Kawich Valley fault (KV) Quat. —— - - - - 813,883
La Madre fault (LMD) Quat, - - - - - 813,852
North Desent Range fault (NDR) Quat. - - - - - 813
Ozk Spring Butte faults (OAK) 100 130 Quat - -— - - 50.212, 693.813.853
Pahrump fault (PRP) Hol. or L.Pleist(M <10 - - B>(51015) - 696
Panamint Valley fault (PAN) 239,697

[Fault south of Ballarat} ) - 0410 1.2 163 240.5: - 17>1142: 220 697. R68

0.6t01.8 2.0+0.6 .

[Fault north of Ballarat} -— - - -— - "183 . 698
Penoyer fault (PEN) 15 to 200; Quat. 1510 200; Quat, - —_ - . - 404, 813, 1032
Racetrack Valley faults (RTV)

{Eastern fault] Quat. - - - - - 239

[Western fault] Quat. - - - - - 239
Sarcobatus Flat fault (SF) Quat. —— —— - - - © 238,813,853
Slate Ridge faults (SLR)

{Northern fault] "Quat. Hol. - -- - - 238,407, RS3

{Southern fault] Tert. Hol. -— - - - 228,407
South Ridge faults (SOU)

[Northern fault] Quat, - - —— - 813, 8%
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Table 10. Estimated ages of displaced and undisplaced deposits and amounts of youngest displacement for known and suspected Quaternary faults between >50 and

100 km of Yucca Mountain — Continued

Ageof Age of
youngest oldest ‘
unit/surface unit/surface Displacement in Late'Quaternary
Fault or faults dlspinctd . undisplaced youngest event (m) displacement (m)
{Segment or Individual fault} 10% yr) (10° yr) Vertical Lateral Vertieal Lateral References (Y-)

[Southern fault] Quat.? Quat./Tent, ~ —-— - - - 62, 813
Spotted Range faults (SPR)

[Range-front fault} Quat. ) - - - - - 813, 852

[Faults along unnamed ridge] Quat. -- -— - -- - 813

[Faults within the range] Quat.? -- -- - -- - 813,852
Stonewall Mountain fault (SWM) 10 to 130; 10 10 1.500; -— -— - -— - 232,238, 813,853

Quat.
Stumble fault (STM) Quat. Hol. to Plio.; -- - - - 25. 404, 81Y
. Quat./Ten,
Three Lakes Valley fault (TLV) Quat. - _— - _— - 813
Tikaboo fault (TK) 200 <5 -~ - —_ - 1032
Tin Mountain fault (TM}) Quat. - - -— - - 216,238,239
Towne Pass fault (TP) "Hol.; Lt.Pleist. to Pleist./Plio. — - - - 222, 239,427,458, 763.
Hol.; Quat. 1020, 1032

West Pintwater Range fault (WPR) 10 to 1.500; Quat. - - - — - 813, 852
West Spring Mountains fault (WSM) L. Pleist. to Hol.; 10 - - . 1>12;>20 - 238, 696, 813, 845. 852

to 130; <1307: >120;
Quat.

- TThe youngest event inferred by Y.90 from scarp morphol
Y-526 cstimated an age between about 160 ka and 860 k

y occurred between 8 ka and 10 ka and is the youngest reported age for displacement on BD. A caliche that
or displaced deposits. Y-853 noted scarps on surfaces with estimated ages between 130 ka and 1.5 Ma.

INo faults are shown by Y-69 on surfaces of either early Holocene and (or) latest Pleistocene age or in deposits of Holocene age.

yielded a date (uranium-thorium) of >8 ka is displaced by BD (Y-90)

) Ages of the youngest units displaced bg DV and overlying DV are bascd on a varicty of data noted at different localities, (See data shect for the Death Valley fault in appendix 2.) Y-216 suggested that the youngest section of DV is
t

near Golden Canyon. A level line estal
Iy

vertical

SRight-lateral displacement is for a gully on & northwest-striking section of DV south of Copper Canyon as reported by Y-429 (p. 7).

ished by ¥-252 in 1970 across DV about 2 km south of Fumace Creck Wash (near Golden Canyon) suggests that vertical displacement continues,
d i d across scarps on late Holocene (0.2 ka to 2 ka) surfaces range between 0.15 m on the main trace of DV along the Badwater tuntleback to 3 m ncar Salt Springs {north of Furnace Creck Wash) (Y-216).

$Maximum vertical scparations across scarps on Pleistocene surfaces range bptwccn 6.6 m ncar Ashford Mill and 15 m near Copper Canyon (Y-216. table ). Y-390 (p. A71-A72) proposed castward tilting of 61 m and northward tilting of
92 m on the basis of deformed strandlincs and lake gravels between Mesquite Flut and Shore Line Butte. They thought that the Inke features were formad during the Wisconsin (comelated 1o the Tahoo glaciation in the Sierra Nevaday., Y-174
(p. 2073, 2091} estimated & total post-AYisconsin (since about [0 ka to 11 ka) displacement of 63 m on DV using the present clevations of tufa and strandlines on the cast and west sides of Death Valley.

TSurfaces of this age (10 ka to 300-500 ka) are displaced by abundant fault traces. Surfaces of early Holocenc and (or) latest Pleistocenc age may also be displaced at onc locality (Y-69: Y-696),

1 scarp on a surface for which no age was estimated is 3 m high (Y-696). Scarps on carly Pleistocence and (or) late Tentiary surfaces are 8 m high (Y-696. p. 40). ’

*Y-813 {p. 6) noted that fault traces included in EVN include “many scarps formed on late Quaternary fan deposits and possibly on pluvial lake deposits of Groom Lake.™ No further age was specified by Y-813,

"North of Red Wall Canyon. rocks of possible Pliocene age arc not'cd.:)'y Y-236(p. 2343 to overlic GV. Y-755 (p. 21) inferred recurrent Quaternary displacement on different scctions of GY between Red Watl Canyon and Titanothere Canyon.
because Quatemary alluvium that was subdivided into at lcast four different age groups by Y-390 and Y.236 is faulted against the range front at some localitics and deposited against fault scarps at ather Jocalities,

"Along 2 northwest-striking fault that could be part of HM (shown on HM? on plate 2 of this compilation} and that is north of Highway 19, Y-698 (p. 113) noted 183 m of right-fateral dispt that was esti 4 on the baxis of the
juxtaposition of a latc Q y siluvial-fan deposit that is composed of clasts of Precambrian and Paleozoic rocks against a 61-m-high hill of Tertiary volcanic rocks. About 3 km southeast of Highway 19, rght-tatcral displacement of older
altuvial-fan deposits totals 305 to 610 m (Y-698. p. 114).

12y.696 (table 1. p. 28) suggested that the Koungcst geomorphic surfaces displaced by PRP are middlc to late Holocene at the northern ¢nd of the fault and late Pleistocene(?) at the southein end. Tn Stewan Valley, the youngest displaced
deposits are reported to be probably late Pleistocene 1o carly Holocene (Y-696, p. #1-82).




Table 10. Estimated ages of displaced and undisplaced deposits and amounts of youngest displacement for known and suspected Quaternary faults between >50 and
100 km of Yucca Mountain —- Continued

"‘bscouxlz oLI‘al 36°05°N. (but north of fat 36°00°N.), the main escarpment of PRP is up to 15 m high (Y-696. p. 53). North of 1at 36°05°N.. the maximum scarp height is § m (Y-696, p. 78). 'Thc surfaces on which these scarps are located have nat
on dated. . !

HThe youngest event is estimated 10 have occurred during the fast few hundred years (Y-6971.

13Y.697 (p. 4859) recognized dip-slip displ from the most-recent event of 0.4 to 1.2 m alon,
single-event displacement on fault traces that arc subsidiary 1o the main trace of PAN, -

18697 (p. 4862-4R63) reported an average right-lateral displacement during the most-recent event south of Ballarat of 3.240.5 m as indicated by scarps at six localitics. Y-86R (p. 412-413) concluded that right-latcral displacements
of 2.040.6 m characterize the last surface-rupturing event on PAN between Ballarat and Goler Wash, h

17y.697 (p. 4861-4762) noted right-lateral displacements of 1122 m for three to four surface-rupturing events on PAN ncar Manly Peak Canyon, Y-R68 (
necar Manly Pesk Canyon of 20 m in mudflow levees that were buricd by strandlines that date between 10 ka and 20 ka.

18y_698 {p. 113) noted 183 m of right-latcral displacement along the northwest-striking section that could be part of cither PAN or HM (shown as HM? on plate 2 of this compilation). This
juxtaposition of a late Quaternary alluvisl-fan deposit that is d of P brian and Palcozoic rocks against a 61-m-high hill of Tertiary volcanic rocks.

19Y.1020 showed one s'hon mlion_ofTP as Holocene, but the rest as having Quaternary displacement. Y-763 (p. 13) reported that locally TP juxtaposes Palcozoic bedrock against Holocene alluvium. Y-222 showed the northern part of

TP as juxtaposing } against Pliocenc and (or) Pleistocene rocks. Y-427 (table 1, p. 22) noted beheaded drainages, which he thought suggested latest Pleistocene to Holocene displacement. Most of TP is portrayed by
Y-239 as prominent lineaments o scarps on surfaces of Quatemnary deposits. ‘

rhe youngest scarps that were noted by Y-852 along the Spring Mountains range front and 2 to 3 km west of the front ncar the northern end of WSM arc on depositional or erosional surfaces of fate Pleistocene age (10 ka 1o 130 ka).
Some fault traces in Pahrump Vallcy between Hidden Hills and Manse., Nevada, cut paludal sediments of probable late Plcistocene to Holocene age (<130 ka?: Y-696, p. 91). The younaest gcomorphic surfaces with scarps along the
westetn front of the Spring Mountains may be about or older than 120 ka when compared to surfaces at Kyle Canyon on the castem side of the Spring Mountains (Y-6g6. p. 86). \ZZSR—md %-Rl] portrayed much of WSM as prominent
(mainly) to weakly expressed lincaments and scarps on surfaces of Quatemary deposits.

"A’ﬁ"xh" on a surface of unspecificd age just north of Whecler Wash has & minimum displacement of 12 m (Y-696. p. 87-88). Scarps on surfaces of alluvium with an estimated age of 120 ka” or >730 ka? arc noted by Y-696 as
>20 high.

g the trace of PAN along the range front at Goler Wash. Y-868 (p. 413} suggested that scarps between 0.6 and 1.8 m high represent

p.411. 413, 415) noted a maximum right-lateral displacement along PAN

of dispt is based on the
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Table 11. Slip rates (mmy/yr) for known and suspected Quaternary faults between >50 and 100 km of Yucca Mountain

(Detailed data are on description sheets in appendix 2. Rates in italics are for apparent fateral slip: rates in vertical type are for apparent vertical slip. Numbers in parentheses indicate the time interval for
which the rate has been estimated. The pre—Quaternary rates are based on displacement of units that are older than 1.6 Ma, but the time interval over which the rates are estimated may continue into the
Quatemary. Entries separated by a comma (,) indicate data for different time intervals for a portion of the fault: entries separated by a semicolon () indicate different interpretations by different authors.
Queried entries indicate uncertainty in information. Leaders (—), no information was noted during the literature review]

Fault or faults

[Segment or Individual fault)

Late

0-4ka

Holocene

Middle

4-8ka

Early
8-10 ka

Pleistocene

Late

10-130 ka

Middte
130-790 ka

Late

Quaternary Quaternary

<130 ka

<1.6 Ma

Pre-Quaternary

Rate

Interval

(10°yr)

Belted Range fault (BLR)
Bonnie Claire fault (BC)
Boundary fault (BD)
Buried Hills faults (BH)
Cactus Flat fault (CF)
Cactus Flat-Mellan fault (CFML)
Cactus Range-Wellington Hills fault (CRWH)
Cactus Springs fault (CAC)
Central Pintwater Range faults (CPR)
Central Spring Mountsins (aults (CSM)
{Northwest fault]
[Northeast fault)
[Southcast fault}
Chalk Mountain fault (CLK)
Chert Ridge faults (CHR)
[Easter faults)
[Western faults)
Chicago Valley fault (CHV)

Cockeyed Ridge-Papoose Lake
fault (CRPL) :

Death Valley fault (DV)

East Belted Range fault (EBR)
East Nopah fault (EN)

“hlhay___

10.08 to
11,500

{<2ka)

2k

1510 ka)

%0.006 to 0.06

UV by

(<440 10 $D0) ka)

0.03,0.08

Q]
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Table 11. Slip rates (mm/yr) for known and suspected Quaternary faults between >50 and 100 km of Yucca Mountain — Continued

Fault or faults

|Segment or individual fault}

Late

0-4 ka

Holocene
Middle
48 ka

Early
8-10 ka

Pleistocene

Late
10-130 ka

Middle
130-790 ka

Late
Quaternary

<130 ka

Quaternary

<L.6 Ma

Pre-Quaternary

Rate

Interval

(10%yr)

East Pintwater Range fault (EPR)
Emigrant fault (EM)
Emigrant Valley North fauh.(EVN)
Emigrant Valley South fll;ll (EVS$Y
Fallout Hills faults (FH)
Gold Flat fault (GOL)
Gold Mountain fault (GOM)
Grapevine fault (GV)
Grapevine Mountains fault (GM)
[Southem trace]
[Northern trace]
Groom Range Central fault (GRC)
Groom Range East fault (GRE)
Hidden Valley-Sand Flat faults (H1VSF)

[Fault on the eastern sides of Hidden
Valley/Ulida Flat)

{Fault on the southem sides of Ulida Flav
Sand Flat)

[Fault on the southeastern side of Sand
Flat]

[Fault on the northeastern side of Sand
Flat]

[Fault on the western side of Ulida Flat]
Hunter Mountgin fault (HM)

Indian Springs Valley fault (ISV)
Jumbled Hills fault (JUM)
Kawich Range fault (KR)
Kawich Valley fault (KV)

$2103.2
20027
S<tl.310 1.8
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Table 11. Slip rates (mm/yr) for known and suspected Quaternary faults between >50 and 100 km of Yucca Mountain — Continued

Holocene Pleistocene Late Pre-Quaternary
Fault or faufts Late Middle Early Late Middte Quaternary Quaternary Interval
{Segment or Individual ‘faulll 0-4 ka 4-8 ka 810 ka 10-130 ka 130-790 ka <130 ka <1.6 Ma Rate (10%yr)
L2 Madre fault (LMD) - - - -— - - - —_ —-——
North Desert Range fault (NDR) - - - - - - _— - ——
Oak Spring Butte faults (OAK) - - - —— - - — —_ _
Pahrump fault (PRP) ‘ - - - -- - - *) - -
Panamint Valiey fault (PAN)
UL
{Fault south of Ballarat) T 217 f_,i;“” S - - - - -
" 102 < 20y

(Fault north of Baltarat}
Penoyer fault (PEN)
Racetrack Vafley faults (RTV)
[Eastern fault]
{Western fault}
Sarcobatus Flat fault (SF)
Slate Ridge faults (SLR)
[Northem fault]
[Southem fault]
South Ridge faults (SOU)
[Northern fault]
[Souther fault]
Spotted Range faults (SPR)
(Range-front fault)
[Fault along unnamed ridge)
[Faults within the range)
Stonewall Mountain fault (SWM)
Stumble fault (STM)
Three Lakes Valley fault (TLV)
Tikaboo fault (TK)
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Table 11. Slip rates (mm/yr) for known and suspected Quaternary faults between >50 and 100 km of Yucca Mountain —— Continued

Holocene Pleistocene Late ) Pre-Q'uaternary

Fault or faults Late Middle Early Late Middle Quaternary . Quaternary Interval

[Segment or individual fault) 0-4 ka 4-8 ka 8-10 ka 10-130 ka 130-790 ka <130 ka <L.6 Ma Rate (10%yr)
Tin Mountain fault (TM) - -- -— -- - - - . - -
Towne Pass fault (TP) -= - -= -- -- - -- . -— -
West Pintwater Range fault (WPR) —-— - - - - - -— - -
West Spring Mountains fauit (WSM) : 10.06 1€200 ka) —_ - oL -

20,02 to 0.2 (<t 50 10 $00) ka) __ . o o _

TUsing the range of maximum vertical separations of 0.15 10 2.3 m in deposits estimated to be 0.2 ka to 2 ka as reported by Y-216 (tablc 4) for DV south of Fumace Creck Wash, the apparent s entical slip rate ranges between 0.08
to 11.5 mavyr for this portion of DV during late Holocene. Using the range of maximum verical separations of 1.5 to $'m that is reported by Y-216 (1able 4) for older Holocene {2 ka to 10 ka} surfaces. an apparent vertical slip rate of
0.15 to 2.5 mauyr is estimated for DV during the Holocene. Y474 (p. 2096) estimated a vertical slip rate of 7 mnvyr for DV sinee late Pleistocenc using his estimate of the present tilting mie of Death Valley (0.016°1.000 yr) and the
assumption that the axis of tilting is 25 km westof DV.

y.389 (p. 66 suggested “crude™ estimates of the minimum average vertical slip rates on DV: 0.03 mmiyr (100 [vye) since middle Miocene and 0.08 mm/yr (250 fuye) since middle Pfioccnc.
HThis is an apparent vertical slip rate cstimated by Y-696 (p. 431 st onc locality along EN using a 3-m-high searp on a middle to late Pleistocene surface with an estimated age of 50 ka to 500 ka (Y-69)

By assuming that a maximum age of 3 Ma for the formation of Saline Valley reflecis the age of inception of HM at the northern end of Panamint Valley and that the net slip on HM is reflected by 8 to 10 km of lateral stip and 0 to 2 km
of vertical slip, Y-864 (p. 10.424) calculated a minimum average slip rate of 2 to 3.2 mm:yr for HM, :

*Y.697 {p. 4.858) calculated an apparcnt (lateral™) SHYP ratc of 2 to 2.7 mavyr for HM using & displaccment of 9.34 1.4 km for a 4-Ma basalt that they reported from Y-864, Using this same amount of disptacement but assuming that
P ated o mint

displacement began about 6.1 Ma as suggested by Y-909 {p. 6571, Y-697 (p. 4.RSR) cal I (latcral?) slip rate of 1.30 to 1.75 mmyyr for HM.

¥Slip rate for an unspecificd time interval is estimated 10 be low (Y-696), but the actual ratc is not specified,

This is & mini Hot and latest Plei right-lateral slip rate estimated on the basis of 37+4 m of right-lateral displacement of ridges with a maximum age of 1744 ka (may be younger than 12 ka o 13 ka) near the southern
extent of fault scarps at Goler Wash Canyon (Y-697). .

Mhis is & mini Ho and latest Plei right-laternl slip rate estimated on the basis of 2424 m and 2744 m of right-lateral displacement of ridges with a maximum age of 1744 ka (may be younger than 12 ka or 13 ka) near

Manly Pcak 5.3 km north of Goler Wash Canyon (Y-497).
*This right-fateral slip rate was estimated using the 20 m of displacement of mudflow levees observed by Y-868 (p. 413) at the mouth of Goler Wash Canyon and an cstimated age of 10 ka to 20 ka for the levees (Y-868. p. 411).
19Y.900 (p. 465 suggested that the lateral stip rate on the southem portion of PAN since 15 ka has been about 2.5 mmyyr,
Uenis isb:t'\lnvengc apparent vertical slip rate on WSM that was estimated by Y-696 (p. 87) assuming an age of 200 ka for a surface containing a graben neat the mouth of Wheeler Wash and a minimum displacement of |2 m across
the graben.
12Y.696 (p. 87) cstimated an apparent vertical slip rate of 0.02 10 0.2 mnvyr for WSM ncar the mouth of Wheeler Wash, using a range of 50 ka 10 500 ka for the age of the displaced surface.
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Table 12. Estimated number of events/time interval for known and suspected Quaternary faults between >50 and 100 km of Yucca Mountain

[Detailed data are on description sheets in appendix 2. Numbers with age units in parentheses indicate the estimated age of the faulting event(s). Queried entries indicate uncertainty in information,
L eaders (— ). no information was noted during the literature review. Number of events is shown in the last two columns only if more specific information is not available] )

Holocene Plelstocene : : Late
Fault or fault “Late Middle . Early Late Middle ) Quaternary Quaternary
[Segment ot Individual fault] 0-4 ka 4-8 ka 8-10ka 10-130 ka 130-790 ka . <130 ka <1.6 Ma

Belted Range fault (BLR) 21 1110 10 §303ka) - - —_—
Bonnie Claire fault (BC) - - —— -- ) - - 21
Boundary fault (BD) - - e ]I 10%a) __ L . L _
Buried Hifls faults (BH) - - - - - . __ 21
Cactus Flat fault (CF) : 21 : ’ - -
Cactus Flat-Mellan fault (CFML) - - - —— —— ’ e >l
Cactus Range—Wetlington Hills fault (CRWH) -- -— - -— -— 4 - >1
Cactus Springs fault (CAC) ~- -- - - - - - >t
Central Pintwater Range faults (CPR) -- - -- -- - . —= 21
Central Spring Mountains faults (CSM)

[Northwest fault) - - - - —— - >l

[Northeast fault] - -- - - - ' -- >1

[Southeast fault) - - - - — - >1
Chalk Mountain fault (CLK) - - - —— _ — ’ >
Chert Ridge faults (CHR)

[Eastem faults) -- -- - - - - >1

[Westem faults} - - - - — : - >
Chicago Valley fault (CHV) -- : -= —-—— 10k ... 21 eeemees 10300 10 S00 ka) ..L_ -
Cockeyed Ridge—Papoose Lake fault (CRPL) - -- - - - ) . >l
Death Valley fault (DV) ""-““~---§§:l _- . . - -
East Belted Range fault (EBR) -— - - : - - o >1
East Nopah fault (EN) - -- L pg IR ——— 11300 10 40 kap ‘ - __

. >17 1< o 150 Kat . ' - »1

East Pintwater Range fault (EPR)-

Emigrant fault {EM) - - - - - -- >1
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Table 12. Estimated number of events/time interval for known and suspected Quaternary faults between >50 and 100 k‘m of Yucca Mountain — Continued

Holocene Pleistocene Late
Fault or fault Late Middle Eatly Late Middle Quaterna‘ry Quaternary
[|Segment or Individual fault} 0-4 ka 4-8 ka 8-10 ka 10-130 ka 130-790 ka <130 ka <1.6 Ma
Emigrant Valley North fault (EVN) -- -= - - . >1 —
Emigrant Valley South fault (EVS) - - - - —_ .. _ ‘ >1
Fallout Hills faults (FH) E -= - - _ _ — >1
Gold Flat fault GOL) — - - -- - - 51
Gold Mountain fault (GOM} >1 (<t1Dta 130y kay _— — —
Grapevine fault (GV) - -— - - - - >1
Grapevine Mountains fault (GM)
[Southem trace] - - - - —— - >1
{Northem trace) >1? ACUI06 10 1M k™ ore<g1® < 130 kay . ——
Groom Range Central fault (GRC) - - - - - - >1
Groom Range East fault (GRE) - -- - - - - 217
Hidden Valley-Sand Flat faults (HVSF)
[Fault slong the eastern sides of Hidden -- -- - - —_— - >1
Valley Ulida Ftat)
[Fault along the southern sides of Ulida - - - - - -— >1
FlavSand Flat]
[Fault along the southeastern side of Sand - —- - — - . >1
Flat]
[Fault along the northeastern side of Sand - - - - _— — >1
Flat)
[Fault along the western side of Ulida - - - — —_— — >1
Flat)
Hunter Mountain fault (HM) >1 1£iokay —_— - — .
Indian Springs Valley fault (ISV) - —_— — - - - - >1
Jumbled Hills fault (JUM) - -— - - -- - >1
Kawich Range fault (KR} >1 peitha L e __
Kawich Valley fault (KV) —— - - - - - >1
La Madre fault (LMD) - - - - - - —_— >1
North Desert Range fault (NDR) ; - -- - -- - - >t
>1 1<i10ta 130} ka) __ o L

Oak Spring Butte faults (OAK)
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Table 12. Estimated number of events/time interval for known and suspected Quatermary faults between >50 and 100 km of Yucca Mountain — Continued

Holocene Pleistocene Late
Fault or fault ) Late - Middle Early Late Middle Quaternary Qu;lernary'
[Segment or individual fault] ' 0-4 ka 4-8 ka 8-10 ka 10-130 ka 130-790 ka <130 k=a <1.6 Ma

Pahrump fault {(PRP) 2 >1 2 - - -
Panamint Valley fault (PAN) ’

[Fault south of Ballarat] - - 610 14 pelisd kar - —— —_—

{Fault north of Batlarat] - - - -- - - >l
Penoyer fault (PEN) >1 (<418 10 200} ka) . L
Racetrack Valley faults (RTV)

[Eastern fault} - - - - - —-— >1

[Western fault] - - - . - >l
Sarcobatus Flat fault (SF) -= - _- - - >
Slate Ridge faults (SLR) ‘

[Northem fault] - -— - - - - >l

{Southem fault) - -- - -- - - 1
South Ridge faults (SOU) '

[Northem fault] -- - - - . - >t

{Southem fault) o -- - R - . - 12
Spotted Rage faults (SPR)

{Range-front fauit) - -— - - - . -

{Fault along unnamed ridge] ~— - - - —— - >l

[Faults within the range) C - - - - - - 12
Stonewall Mountain fault (SWM) >1 (<1100 130) kay _ _ -
Stumble fault (STM) - . - - - - - 21
Three Lakes Valley fault (TLV) - S —_— —_— . __ 1
Tikaboo fault (TK) 5h k) >1 =200 k) - -
Tin Mountain fault (TM) - - — - —_— _— 1
Towne Pass fault (TP) 21 (510 ks} — - - o
West Pintwater Range fault ( WPR) >1 1€01010 1,500} ka) __ .
West Spring Mountains fault (WSM) >l (<010 10130} ka) " - .

ly.697 (p. 4866) inferred that strandlines from the tast high stand of Lake Panamin( (cstimated to have occurred about 17 ks + 4 ka) are displaced by possibly six to fourtecn events. assuming single-cvent

disptaccments of about 3 m.
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Table 13. Recurrence interval, strike, and type displacement for known and suspected Quaternary faults between >50 and 100 km of Yucca Mountain

[Detailed data are on description sheets in appendix 2., References are listed in appendix 4. Abbreviations of trends: E, east: N. north: NE. northeast: NW. northwest; ENE. east-northeast: NNE, north-
northeast; NNW, north-northwest: WNW., west-northwest. Abbreviations for displ t type: L. unspecified lateral; LL, left lateral: LO. left oblique: N. normal: R, reverse: RO, right oblique: RL, right
lateral. Number of events and time period are shown only when used to estimate recurrence interval. Queried entries indicate uncertainty in information. Entrics separated by a comma (.} indicate data from
individual fault traces or for difTerent localities along the fault or faults: entries separated by a semicolon (:) indicate different interpretations by different authors: leaders (~~). no information was noted during

the literature review]

Number Time Recurrence
Fault or faults of events period Interval Type
|Segment or individual fault] events (10% yr) (10° yr) Strike displacement References (Y-)

Belted Range fault (BLR}) - -— - 'N: NNE N? 5,232,813, 853
Bonnie Claire fault {BC) - -- - NE N? 232,238,853
Boundary fault (BD) - - - NE N 50,224, 526, 813, 853
Buried Hills faults (BH) -— -= - N N 813
Cactus Flat fault (CF) -- -— - * 813
Cactus Flat-Mellan fault (CFML) -- - -~ N - 813
Cactus Range—Wellington Hills fault (CRWH) - - - NwW 813
Cactus Springs fault (CAC) -— - - ENE, E, WNW N 813
Central Pintwater Range faults (CPR) - - - N to NNW 404. 813,852
Central Spring Mountains faults (CSM)

{Northwest fault] - - -— NNE 813

[Northeast fault] - - - NNW ’ 813.852

{Southeast fault] - - -— N.E 813,852
Chalk Mountain fault (CLK) -- -- - NE to NNE - 813
Chert Ridge faults (CHR)

[Eastern faults] - -- - N N 813

{Western faults) - - ~-— N IN.RL 213
Chicago Valley fault (CHV) - - - Nto NNW N 69,238
Cockeyed Ridge—Papoose Lake fault (CRPL) - -= -— NNW N 232,813
Death Valley fault (DV) 3 <2 0.65 N.4°W. 10 N.28°W. 'N.RL: RO * 216, 389,429,473, 474
East Belted Range fault (EBR) - -- - NNW - 813,853
East Nopah fault (EN) - - - EN.3W, RL 696
East Pintwater Range fault (EPR) - - - N N 404, 813.852
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Table 13. Recurrence interval, strike, and type displacement for known and suspected Quaternary faults between >50 and 100 km of Yucca Mountain

— Continued

Fault or faults

{Segment or Individual fault]

Strlke

Type

displacement

References (Y.)

Emigrant fault (EM)

Emigrant Valley North fault (EVN)
Emigrant Vatley South fault (EVS)
Fallout Hills faults (FH)

Gold Flat fault (GOL)

Gold Mountain fault (GOM)

Grapevine fault (GV)

Grapevine Mountains faull (GM)

[Southern trace)

{Northern trace]

Groom Range Central fauft (GRC)
Groom Range East fault (GRE)
Hidden Valley-Sand Flat faults (HVSF)

(Fault along the eastern sides of Hidden
Valley/Ulida Flat]

(Fault along the southemn sides of Ulida

FlavSand Flat)

[Fault along the southeastern side of Sand

Flat]

[Fault along the northeastern side of Sand

Flat)

{Fault along the westem side of Ulida

Flat]

Hunter Mountain fault (HM)

Indian Springs Valley fault (ISV)
Jumbled Hills fault (JUM)
Kawich Range fault (KR)
Kawich Valley fault (KV)

La Madre fault (LMD)

N
NNE to NE
NNE
NNW
NE
ENE
NW

NNE 1o NE
NE
"N to NNE, NNW

NNE

Nio NE
Nw

Nto NE
NwW

Nto NE

INNW, WNW

NNW
N
NE. NNW., NW, NNE
NE,NNE. N
NwW

N
‘N.L
N L

239
813
313
813
813
238,853

236

238,239, 833
238,239,853
813
813

239
239

239

239

239

239, 356, 427, 494,
698, 864, 1148
813, 852

25.813

5,813,853

813.853
813
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Table 13. Recurrence interval, strike, and type displacement for known and suspected Quaternary faults between >50 and 100 km of Yucca Mountain

— Continued
Number Time Recurrence
Fault or faults of events period Interval Type
[Segment or lndh‘lduﬂ fault] events (10" yr} (IO" yr) Strike displacement References (Y-)

North Desert Range fault (NDR) - - - N BI3
Oak Spring Butte faults (OAK) - -- - N 50,212,813, 853
Pahrump fault (PRP) -— - - N.45°W. RO 161, 238, 696, 806
Panamint Valley fault (PAN) .

[Fault south of Ballarat] %610 14: <1 744: 19<(10 10 20) %0.86 to 2.36: NNW UN,RL. RO 697, 868

198 to 14 "0.7102.5

(Fault north of Ballarat] - - - N N 239
Penoyer fault (PEN) - - - YINNE to NE, N to NNW N 25.404. 813, 1032
Racetrack Valley faults (RTV)

{Eastern fault) - - - NNE N 239

[Western fault] - — - " NNE to NNW 239
Sarcobatus Flat fault {(SF) - -- - NNW N 238,813,853
Slate Ridge faults {SLR)

[Northem fault] - - -- Eto ENE 238,853

[Southem (ault] - - Eto ENE 238,853
South Ridge faults (SOU)

{Northem fault) -- -- - E N 813,852

{Southem fault] - - - *E, ENE, NE N LL 62.813
Spotted Range faults (SPR)

[Range-front fault] - - -- N. NNE - 813

[Fault along unnamed ridge) -— - -- NE -— 813

[Faults within the range] - - -- N, NNE N - 813
Stonewall Mountain fault (SWM) - - - NE, ENE HN: 1O, R 10, 238, 813. 853
Stumbte fault (STM) - - - YNNE, N to NNW N 25,404,813
Three Lakes Valley fault (TLV) - - - NW NO 404,813
Tikaboo fault (TK) - - -- NNW N 25.813.1032
Tin Mountain fault (TM) - - -- Nto NNE 238,239
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Table 13. Recurrence interval, strike, and type dlsplacement for known and suspected Quaternary faults between >50 and 100 km of Yucca Mountain
— Continued

Number Time Recurrence .
Fault or faults of events perlod interval Type
{Segment or individual fault) events ) (10% yr) (10° yr) Strike ;ilsplacemcnt References (Y-)
Towne Pass fault (TP) - - -- NNE . LHGE 239, 390,458
West Pintwater Range fault (WPR) —_— - - 1IN, NNW, NNE N 852 ‘
West Spring Mountains fault (WSM) - - - N.12°W. i "IN, RL 161, 696. 813, 852
TThe southem half of BLR strikcs north-northeast; the northern half strikes north. Short sections of BLR strike between north-northwest and nonh-northeast {Y-5: Y-232: Y-813: Y.853).
2y.813 shows four north-north Jing folds subparalic! to the northern end of CF. Y-813 (p. 6) suggested that these folds indicate that pression has been iatcd with CF during the Quaternary.

3Fauls included in CHR generally strike north, but individual faults curve so that their strikes range between north-northwest and northeast (Y-813),
4Faults in CHR are shown 10 have vertical displacement c‘ccpt for short faults at the southern end of the westem side of Chent Ridge. Thesc faults arc portrayed by Y-813 as having right-lateral displacement.

5Dispt on DV is reported to have been predomi y dip slip { 1 Y-216: Y-389: Y-429), but Y-216 and Y-474 both noted evidence for right-lateral displacement near Badwater and Copper Canyon. Y-473 (p. 436)
notcd & component of right-lateral duphccmcm on noﬂhcasl-slnkmg fault fraces along the Black Mountains. Y-429 (p. 6) thought displacement on DV had been right-oblique.

"ﬂlc southern 9 km of EN slnke’i 16* W, to N. 30° W. (Y-696, p. 41). Fault traces that splay to the southeast away from the main trace of EN strike between N, 18° W, and N 8° E. (Y-696, p. 41

T¥races of GRC strike g y aorth to north heast (Y-813). The left-stepping pattem of traces results in a general north-northwest strike for the entire fault.
AHM in northem P: i anl and adj to Hunter M in strikes north-nonhwest. Y-864 {p. 10,422} notcd a strike of N. 67 W near Panamint Butte in northen Panamint Valtey. Y94 p. 1781and Y-098 (p. 113)
both noted a strike of N. $5* W. for a ncar-vertical fault irace at Grapevine Pass southwest of Hunter Mountain. HM strikes west est b Hunter M in and Daisy C:myon along the southern edye of Saline Valley,

Y- 1148 (p. 20} reported a strike of N. 60* W. for HM in Salinc Vallcy.
*This is the s erage recurrence interval for the southem section of PAN estimated by Y-697 (p. 4868) for the Holocene and latest Pleistocene assuming single-event lateral dlsphccmcms of about 3 m 3.2 + 0.5) and a right-tateral
slip rate of 2.36 ¢ 0.79 mavyr.

% This is the average recurence interval for surface-rupturing ¢vents on a ’0 km Iong scction of I’/N between Ballarat and Goler Wash. The interval was estimated by Y-RAR (p. 415) assuming that all events produced
right-fateral displacement of 1.4 10 2.6 m and that the total T eight to fc cvenis sinee 10 ka to 20 ka,

1 Along the southern section of PAN, fault traces at the range fronl have d| ~shp(n0rmnl) fown-to-th 1 displ (Y-697, p, 4838). Right-lateral disp! has been dominant aluny fault teaces several hundred
meters west of the range front, Y697 (p. 4869) noted that right-oblique slip is “partitioned between strike- shp and dip-slip faults.

3 The first entry is for the southern half of PEN: the second entry is for the northem half of PEN (Y-1032).

"The main trace of the southern fault varics in strike from cast-northeast at the westem end of South Ridge. to northeast in the central part of the fidge, to east at the castern cnd of thc ridge (Y-R13). A branch fault south of the
main trace strikes primarily northeast.

“SWM generally exhibits cvudcncc for dip-slip (normal) displacement (Y-813). but the fault may have had teft-oblique disg

p may have don partof S\WM, .

15The first entry is for the southern half of STM (south of about Cattle Spring): the second entry is for the curving, northern hatf of STM. The nothem half is composed of four fauh traces (Y-813)

16%_158 {p. $7) reported that he obscrved no evidence for fatera! displacement on TP,

VIWPR strikes gencratly north, but its trace curves, so that the souther end of WPR strikes north-northeast and the northern portion strikes nosth-northwest (Y-852). WPR is portrayed by Y-RS2 as composed of curving,
overlapping. and branching traces with strikes ranging between north-nronhwest and nostheast,

Y-696 (p. 86-87) noted that dip-slip (nonnal) and down to-th t disp) on WSM is indicated b bedrock relationships in the Spnn and Montgomery mountains and by scamps (Y-696: Y-R13: Y.452).
Y-696 (p. 84-85) suggcsted that sharp bends in the fault’s trace preclude s signifi Interal ! Y.813 (p. 91 noted that displ. on WSM is pred ly dip slip with little or no strike
slip. Fault races in Pahrump Vallcy between Hidden Hills and Manse. Nevada, exhibit dip slip. buta lcﬂ-slcppmg fault pattern suggests some nghl -latcral displacement (Y 696). -

1 *

at its s stend (Y-10). Y-10 (p. 58) s‘uggcslcd that high-angle reverse
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Table 14. Estimated length, total displacement, and distance from the site for known and suspected Quaternary faults greater than 100 km from Yucca Mountain

(Detailed data are on description sheets in appendix 2. References are listed by number in appendix 4. Quericd entrics indicate uncertainty in information. Entries separated by'é comma (.} indicate data (or individual
fault traces or for different localities along the fault o faults; entries separated by a semicolon (:) indicate different interpretations by difYerent authors: leaders (~~), no information was noted during the literature review:

YM, the proposed repository site at Yucca Mountain]

Plate (P) Estimated Percent of Total Total Closest
or total fault total length with vertical ‘lateral a;;proach :
Fault or faults Figure (F) length fate Quaternary displacement dlsplacement to YM
|Segment or Im‘ilvldual fault] number (km) displacement (km) (km) (km) References (Y-)
Airport Lake fault (AIR) . ‘P2 . 230;>23650: >50: - ) 20.5; 20.6 . ' 138 640, 1035, 1052, 1110, 1145
Ash Hill fault (AH) P2 >45 -— 0.1 - . 108 239. 399
Badger Wach faults (BDG) Pt 813 - -- -, 1 25
Cedar Mountain fault (CM) Fl 245; 60 100 - 0.1 200 17. 170, 794, 969
Central Reveille fault (CR) Pl 29 - - IR 108 1032
Clayton-Monteruma Valley fault (CLMV) P1 13; 14 - -— - 126 238.853
Clayton Ridge-Paymaster Ridge fault (CRPR) B 251: 253 - - - ’ 126 238, 853
Clayton Valley fault (CV) Pl 26:27 - - -, 132 238,853
Deep Springs fault (DS) P1 27 - s 2t -— 148 651,872, 1033
East Magruder Mountzin fault (EMM) P'l 7 ) -— -— - 13 238
East Reveille fault (ERV) Pl 19:22; 36 - - -— ' 12 5.232.813.853.1032
East Stone Cabin fault (ESC) P1 35 - - - 115 1032
Emigrant Peak faults (EPK) PI- 26 - 0.9 -—. 166 .635. 665, 853
Eureka Valley East fault (EURE) Pl 34; 50? - -- - 1o 853, 1031
Eurcka Valley West fault (EURW) Pl 22 —— - — 140 853
Fish Lake Valley fault (FLV) . P! ©o 280 225 3(0.5:0(%:,75): <(15 10 25) 135 647. 651
Freiburg fault (FR) | Pl 18; 19 - - - 133 . 404, 1032
Frenchman Mountain fault (FM) P2 18:20 -— - - 146 852, 1073
Garden Valley fault (GRD) P1 12 to 15(7) - - - L1126 25
General Thomas Hills fault (GTH) - Pl 11:26 - - - 137 238.853
Golden Gate faults (GG) " P 23;24 - -- -- ST 25, 404
Hiko fault (HKO) Pl 15; 45; 47 - -- - 131 25,404, 1032

Hiko-South Pahroc faults (HSP) Pl Con - —— - 130 25,404
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Table 14. Estimated length, total displacement, and distance from the site for known and suspected Quaternary faults greater than 100 km from Yucca Mountain

— Continued
Plate (P) Estimated Percent of Total Total Closest
or total fault total length with vertical lateral approach
Fault or faults Figure (F) length Iate Quaternary displacement dlsplncemﬂ'ﬂ to YM
{Segment or lndivldull fault} number (km) displacement (km) (km) (km) References (Y-)
Hot Creek—Reveille fault (HCR) Pl 83 - 2046 - 103 232,1032
LeeFlat fault (LEE) . P2 105,57 - - — 13 356.1148
Lida Valley faults (LV) . Pl 135,10 - - -— . 15 238
Little Lake fault (LL) P2 224; >30; 40 25 - 1950.25: 204 163 374, 542, 1035.1052. 1110
Lone Mountain (ault (LMT) Pl 9:15:70 —_ - —-— 165 238, 407, 853
McAfee Canyon fault (MAC) Pl 14:17 - -- - 155 238,853
Monitor Hills Fast fault (MHE) Pl 8 - - -- . 125 813
Monitor Hills West fault (MHW) 4] ‘ 121015 - - - 124 ]13
Monatony Valiey fault (MV) PI ny:ss -- -- — 103 813
Montezuma Range fault (MR) i >18:29; 33 -- - - 121 238. 853, 1032
Mud Lake-Goldfield Hills fault (MLGH) P1 ' >33 - - -— 13 28
Owens Valley fault (OWV) P2 100 2100 91 8103.1:2.4: 5.8 Y 126 ﬁkm' 1046. 1055. 1115,
Pahranagat fault (PGT) l:;l 40to 45 —— - 91016 106 25,395, 404
[Arrowhead Mine fault (ARM)] Pl 14: 15: 66 - 20.5 28 -- 25,395, 404
[Buckhom fault (BUC)) P1 201025: 27 - - s -- 25.395.404. 1032
40; 42 : .

[Maynard Lake fault (MAY)] Pl 40: 44: 245, 91 - -- <(5t06) - 25, 395,404, 1032
Pahroc fault (PAH) Pl 42:59: 74 — - — 144 . 25,404, 1032
Pahrock Vatley faults (PV) Pl 9. n - - - 155 25,404
Paimetto Mountains-Jackson Wash P1 12 - -- _— 12 218

fault (PMJW)
Palmetto Wash faults (PW) P1 18: l&:"m to —-— - - 11 238,853
Quinn Canyon fault (QC) Pt 16:18: 19 - - Co—— 127 25,404, 1032
Saline Valley faults (SAL) ] P2 - - -— 108
{Fault along the front of the Inyo Moun-
tains (WF)) P2 13.5: 22 - "6 - - 2i2 1148
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Table 14. Estimated length, total displacement, and distance from the site for known and suspected Quaternary faults greater than 100 km from Yucca Mountain
—- Continued
Plate P Estimated Percent of Total Total Closest
or total fault total length with vertical lateral approach
Fault or faults Figure (F) length late Quaternary displacement dlsplacemen.t to YM
{Segment or individual fault) number (km) dIsplacement (khn) (km) (km) References (Y-)
[Fauit along the eastern side of Saline
Valley (ES)] P2 5.6 - - -- -- 356

[Fault in central Saline Valley (CEN)] P2 20 —— -- —-— - 222
Seaman Pass fault (SPS) P1 1922: 234 - - - 153 404
Sheep Basin fault (SB) PL.P2 1535:242: 47 .~ 31037 >0.46 —~— 12 852,918, 1148
Sheep—East Desent Ranges fault (SEDR) P2 45 - -- - 104 852
Sheep Range fault (SHR) PL, P2 30. 250 540 - - 122 852, 1032
Sierra Nevada fault (SNV) P2 25 - - -— 154 1054
Silver Peak Range faults (SIL) Pl 24 -— -— -— 142 238
Six~Mile Flat fault (SMF) Pi 24 - -- -— 138 1032
Southeast Coal Valley fault (SCV) P1 MR >19 - - - 132 1032
Southern Death Valley fault (SDV) mn H51; 63; 85: - - %<8 <(1010 12); 105 389, 413,468, 479, 592, 593,

200; 300 >19: 24 10 48: 50 602. 612,955

State Line fault (SL) Ft 32 - 535 -— 130 743, 893, 1105
Stonewall Flat fault (SWF) Pl 5:22 - - —-— 10} 238, 853
Sylvania Mountains fault (SYL) Pl 14 - - -— ‘1 238
Tem Piute fault (TEM) Pi 8:22 - - - 101 25,404, 1032
Tule Canyon fault (TLC) Pl 110; 14: 26 - - - 104 238. 853
Weepah Hills fault (WH) Pl 15 - - -— 145 238
West Railroad fault (WR) Pl 42 -= - - 12 1032
Wilson Canyon fault (WIL) P2 9; 42 - - - 140 15,1020, 1122
'BDG includes four faults. The east-central fault is the longest (13 km). The castem and western faults arc cach 8 km long. The west-central fault is 4 km long. )V

2Along the northem section of CM. a minimum of 100 m of right-lateral displacement was inferred by Y-170 {p. 53) from displacement of the contact between Miocene units and the rake of exposed striations.

3Y.872 (p. $5) d & total app vertical displ across DS of 1525 m based on identification of bascment rock bencath Deep Springs Vatley from a geophysical survey and the present height of the front of the Inyo Mountains
above the valley. Y-651 (p. 40) suggested a minimum estimate of total apparcat vertical displacenent on DS of 1625 m on the basis of the topographic hcight of bedrock and its focation bencath Decp Spnings Valley as interpreted from
gravity data. : .

*This is the length of the longest fault included in the Emigrant Peak faulis. It is the westemmost of four faults. The west-central fault faorth of Middle Wash1 is 9.5 10 11.5 km long. The east-central fault is only 2 hm long. The castenmont
fault of EPK is greater than 12 km long. .

Y665 (p. 30) suggested that late-carly 1o middle Pliocene sediments in the prescat Silver Peak Range between Fish Lake Vatley and Clayton Valley have been uplified at feast 900 m since 5.9 Ma (K- Ar date on trachyandesite flows
in the sediments). . .

The is the stratigraphic throw {stratigraphic unit is not specificd) across & normal fault on the castern side of the Kawich Range (Y-232, p. 32). Itis not clear if this fault is part of HCR as defined in this compilation.

TLEE includes fault traces within and bordering northem Lee Flat. The longest trace, which is on the castern side of Lee Flat, is 7 km tong (Y-1148). The longest trace on the western side of Lee Flat is $ km long as estimated from Y-1148
and 6.5 km long as cstimated from Y-356. Lengths of other traces are vanable with 0.5 km #s the shontest (Y-1148).
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Table 14. Estimated length, total displacement, and distance from the site for known and suspected Quaternary faults greater than 100 km from Yucca Mountain

— Continued
3The first entry is for the fault along the northwestern side of Lida Valey: the second entry is for the fault along the southeastem side of Lida-Valtey (Y-23R).
*Ground cracks atiributcd to a 1982 magnitude $.2 eanthquake occur in two aress over a combined length of about 10 km (Y1035, p. 199,
'Southcast of the Owens Ris ¢r. a dasalt flow dated at about 400 ka is displaced right laterally about 250 m (Y-542), 3250 m (Y-1110, p. 10, 12, or 400 m [Y-1052, p- 5.
The first entry is for the fault race on the northern side of the highland (northem trace): the second cntry is for the fault trace on the western side of the highland {western trace: (Y-813).
::Sufﬁcg ruprure length in 1872 (M7.8, March 26) occurred on 90 to 110 km of OWV between Owens Lake and north of Big Pinc. essentially the entire mapped Yength of OWV (Y-1046, p. 2 Y-1053).
i vi i . Y-1116 {p. 50 ed that the Cenozoic rocks that a i - Terti i M i Independ lifomi i
(O.n Z‘h :”!;:.;n ,Y?lflglr;) I”r‘y”:;(: ::l.c;lp":‘(’;d vzyrl:'?misYpI'llclcm(epmsor: g /'V of about 2.400 m near Losn::hP(in: rYI-ullrl% :gal(n.‘s ; !:\ch;:T: I3;lr:lx:\-kcsnlinc;}l‘fiilsnpyl‘a):cmcm of .bsgn‘::';%roo . which is "?hc dichrv.:nacr: i.nb:;:;rtlx&?gc‘lt\'ifns?h?sl:r'::\'ilYo-fl‘?dv‘o(:ml
himey and the buried pre-Tertiary floor of Owens Valley cast of Line Pine.” , ‘

14¥.1046 (p. 2) noted a maximum right-lateral displaccment on OWV of sbout 20 km based on the correlation of two Cretaceous plutons by Y-1115 (p. D88} and work by Y-694.°
'5This is given as the displacement of unspecified type (Y-25: Y-395; Y-~104). This may be primarily lateral displacement because of the orientation of the fault.
1%The first entry is for the castern fault: the second entry is for the western fault (Y-25: Y-404),
VIPW may be as long as 14 to 16 km if traces with similar strike to that of PW but south of PW in Fish Lake Valley arc included in PW (shown as PW? on plate | of this compilation).
1%This is the total vertical displ on WF esti d by Y-1148 (p. 50) on the basis of the clevation difference between the height of the Inyo Mountains and the depth of fill within Saline Valley as determined from gravity data.
YThe portion of SPS with surficial expression is 22 km long. The fault is portrayed by Y-404 as concealed for another 12 km along Scaman Wash, so that the total length of SPS could be 34 km. However, SPS extends ;o the northern

edge of their map arcs, so that this would be & minimum length, -
3%The length of SB is at least 35 km. as mapped by Y-852, The straight range front continucs another 12 km to the north, so that the leagth of SB could be as much as 47 km.

Using the elcvation difference between the floor of Sheep Basin and & pass at the northem end of the Sheep Range, Y-918 (p. 41 estimated 2 minimum of 366 m of subsidence of the basin. Y-1148 (p. 4-5) i
i s 3 . Y- . 4-5) inferred that
were once connected to the Sheep Range have been faulted below the present floor of the basin on the foorwall of SB and arc preserved about 458 m above the basin floor in the Desert Range on lhémangin; \:;L a1 pediments tht
Bpercent was calculated using 20 km for the fength of continuous scarps and 50 km for the total length of the fault.
DIfSCV extends 10 the south to the Pahranagat Vallcy. then its length may be 219 km (Y-1032).
e length of SDV' 14 at least 51 km between Cinder Hill in southemn Death’ Villey and the northeastern side of the Avawarz Mountains in the Silurian Valley as estimated from Y-413. The length may be 63 hm if
1 . s n Death, ; 3 b alley as -413. uth i aled trace
shown by Y-413 along the nqnhcmcm sidc of the Avawatz Mountains is included. 1 SDV extends 20 km south of the Avawatz Mountains to the southern {‘:I"nﬁln Hills as suggested by Y-(ﬂ)bz (p. 180-181) :|rr:‘xll \.‘;&":;1 Ic. l(;.alclLL
then the total length of SOV is about 85 km. The length of SDV mn( be about 200 km, if SDV extends woutheast from the Avawmz Mountaing through a scries of aligned v:lllc}s as speculated by Y479 (p 93 Y612 (p, $30-530)
Rnoposcd that SDV cxtends about 250 km h of the A (! along northwest-striking faults to the Big Maria, Littte Maria, and Riverside mountains, which are just north of Blythe. Califormaa, along the Colorado
iscr. for a total length of about 300 km for SDV. i
ya19 tp 947} inforrod that (he totat nght-latera! displacement on the northern part of SDV could be no more than & km based on 1rends of formational contacts {e. i ings i ‘i i
s < $ b i acts {e.g.. Precambrian Kingston Peak Forms and N B
Y-593 tp 1413) caimatced that the di\prxcmml on the Garlock fault by SDV has been limited to about 8 km. Y-502(p. 29, 31y luded that “considerable peologi c\-idcncc'l'al ot (l’;:.‘ll :r,:\ n.‘mm:'ﬁ?cnl‘3.’:',:’:‘{:3:2:2:::‘
SDV has been about R km. Y-(»f)I (p. 10, I?I ) estimated that the total lateral displacement across the Noble Hills is Tess than 1010 12 km. Y46 [p. 1537) imcrprcfc(l the distribution of Precambrian Pahrump Scries as indicating
2 minimum of about 19 km of right-lateral displacement on SDV. Y-3X9 (p 56) concluded that the distribution of these same rocks suggested right-lateral displacement of 24 1o 48 km, Y-612 (p. 530531 recontoured isopach
data of Y-479 and concluded that SDV had experienced 50 km of right-lateral displacement.
This is the lprlmnl sertical scparation of pre-Tertiary rocks across the stecp escarpment along the northeastern side of Mesquite Valley and interpreted by Y-1105 to be an extension of SL. The estimate is based on a maximum
depth of 2 to 3 km 10 pre-Tertiary rocks beneath Mesquite Valley as interpreted {rom geophysical data and the elevations of the surrounding mountains (Y-1105, p. 8639}, .
Y1he length of TLC north of the mouth of Oriental Wash at the eastern edge of Death Valley is 10 km as cstimated from Y-85 and about 14 km as cstimated from Y-238. If north- and né ki i
. $ 238, - and north-northwest.strik a $
Death Vallcy south of Oricntal Wash ar¢ included in TLC. then the length of TLC is about 26 k. orth-northwest-striking faulttraces in
" . . . .
WIL is about 42 km long as estimated from Y-1020. Of this length, the castern 21 km north and cast of Scartes Lake is shown by Y-1020 as concealed and has been inferred from geophysical oy id 4 9
Y-1122 (p. 49) noted that WIL is about 29 km long. geophysical cvidence (Y15, p oh.
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Table 15. Estimated ages of displaced and undisplaced deposits and amounts of youngest displacement for known and suspected Quaternary faults greater than 100 km
from Yucca Mountain : '

(Detailed data are on description sheets in appendix 2. Agesare estimated primarily from photogeologic. geomorphic. and pedologic criteria. (See individual references and description sheets in appendix 2 for limitations.)
References are listed by number in appendix 4. Overlap of ages reported in columns 2 and 3 reflects uncenainties in age estimates and in stratigraphic interpretations (appen. 2). Abbreviations for ages (used where age
is not specified in years): Hist., Historical: Hol., Holocene: L.Hol., Late Holocene; M.Hol.. Middle Holocene: E.Hol.. Early Holocene: Lt.Pleist.. Latest Pleistocene; LM Pleist.. Late and Middle Pleistocene: M.Pleist..
Middle Pleistocene: Pleist.. Pleistocene: Quat.. Quaternary: Test.. Tertiary. Late Quaternary displacement is since 130 ka. Queried entries indicate uncertainty ininformation. Entries separated by a semicolon ;) indicate
different interpretations by different authors; leaders (~ --), no information was noted during the literature review]

Age of Age of
1 youngest oldest
uplt/surfnce unit/surface Displacement in - Late Quaternary
Fault or faults displaced undisplaced youngest event (m) . displacement (m)
[Segment or individual fault] (10} yr) (103 yr) Vertical Lateral Vertical Lateral References (Y-)
Airport Lake fault {AIR) s10 - - - 3.4 - 1052, 1110
Ash Hill fault (AH) 10 Active stream - - - - 222,427,458, 1020
channels
Badger Wash faults (BDG) Quat. - - —— - - 25
Cedar Mountain fault (CM) Hist. - 40.15t00.3; 1102 9 221 13, 17. 170, 794, 795,
£0.5: 0.6 1069
Central Reveille fault (CR) 1510 200 <15 - - - - 1032
Clayton—Montezuma Valley fault (CLMV) 10 to 1,500; Quat. - - - - - 238.853
Clayton Ridge—Paymaster Ridge fault (CRPR} 700 to 1,800; Quat. 15 to 200 ~ - - - 238, 1032
Clayton Valley fault (CV) 10 10 1.500: Quat. <10 - - -— - 238, 407, 853
Deep Springs fault (DS) <6 ka - £2.3t0>20 - >180; 2201 - 651, 861, 1020, 1033
East Magruder Mountain fault (EMM) Quat.? - - - —-= - 238
East Reveille fault (ERV) 700 to 1800: Quat. sts - —_— == - 813, 1032
East Stone Cabin fault (ESC) . 1510200; 10to 130 <15 - —_— - - 853, 1032
Emigrant Peak faults (EPK) lto 1.4 - 1 - 15357 - 635
Eureka Valley East fault (EURE) 1010 130 - - - - - 853
Eureka Valley West fault (EURW) 10 to 1,500 Hol./Lt.Pleist, - - -— - 762. 853
Fish Lake Valley fault (FLV) <0.2;0.6t010r1.5 - <3 40 92:122 216, 647, 665
Freiburg fault (FR) Quat. 1510 200 - - ~= - 404, 1032
Frenchman Mountain fault (FM) 10 to 130: "30 10 Mio? - —— - 852. 1073
>500(?)
Garden Valley fault (GRD) Quat. -- - - - - 25.1032
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Table 15. Estimated ages of displaced and undisplaced deposits and amounts of youngest displacement for known and suspected Quaternary faults greater than 100 km

from Yucca Mountain — Continued

Ageof Age of
youngest oldest
unit/surface unit/surface Displacement in Laée Quaternary
Fault or faults displaced undisplaced youngest event (m) . displacement {m) ‘
[Segment or Indlvidual fault] (103 yr) (10’ yr) Vertical Lateral Vertlcal Lateral References (Y-) .
General Thomas Hills fault (GTH) Quat. - - - -- -— 238,853
Golden Gate faults (GG) Quat. Quat./Tert. -— - - - 404, 1032
Hiko fault (HKO) 15 to 200; Quat. <15 - - 159 - 25,1032
Hiko-South Pahroc faults (HSP) Quat, - -= - - - 25.404, 1032
Hot Creek—Reveille fault (HCR) 15 10 200: 10 10 130 <5 - - e134 - 853.1032
Lee Flat fault (LEE) Quat. ~-= -- - ~-- - 356, 1148
Lida Valley faults (LV) Quat. - - - -~ - 238
Little Lake fault (LL) Hist. -- (" - - 1230 427, 1035, 1110
Lone Mountain fault (LMT) Hol: 1010 130: 1510 15 t0 200 1 - <5 ' - 407, 853. 1032, 1069,
200 1070
MeAfee Canyon fault (MAC) 10 1o 1.500: Quat. - - - - - 238, 853
Monitor Hills East fault (MHE) Quat. - -- - - - 813
Monitor Hills West fault (MHW) Quat. - - - - - 813
Monotony Valley fault (MV) Quat.? - - - - - 813
Montezuma Range fault (MR) 150 200: 10 to 1.500; <15 - - - - 238,853, 1032
Quat.
Mud Lake-Goldficld Hills fault (MLGH) Quat. - - - -— -- 238
Owens Valley fault (OWV) Hist, -= 19140.5:210 3 6t2: 710 11 - - 1025, 1055
Pahranagat fault (PGT)
[Arrowhead Mine fault (ARM)} Quat. - - - - - 25,332,395
[Buckhorn fault (BUC)) 17.000 to 34, 000 15 t0 200 - - - - 1032
{Maynard Lake fault (MAY)] 15 to 200 15 10 200 - - - - 1032
Pahroc fault (PAH) 700 to 1,800 15 t0 200 -- - -— -- 1032
Pahrock Valley faults (PV) Quat.? -= -- - -- - 25.404
Palmetto Mountains—Jackson Wash fault [/M Pleist.; Quat, - -= - -~ - 10.238

(PMIW)
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Table 15. Estimated ages of displaced and undisplaced deposits and amounts of youngest displacement for known and suspected Quaternary faults greater than 100 km
from Yucca Mountain — Continued :

Ageof Age of
youngest oldest
unlt/surface unit/surface Displacement in Late Quaternary
Fault or faults displaced undisplaced youngest event km) displacement {m)
[Segment or Individual fault] (10% yr) (10% yr) Vertlea! Lateral Vert.lcal Lateral References (Y-)
Palmetto Wash faults (PW) - 10 to 1,500; <1.500; 3¢ Hol. and M.Hol. - - - - 238. 853. 103t
1*E. Hol. to M.Pleist.
Quinn Canyon fault (QC) 700 to 1,800; Quat.; - - - —— - 25.404. 1032
Pleist.(M)
Saline Valley faults (SAL)
[Fault along the front of the Inyo Hol. -— - - - - 1148
Mountains (WF)) .
{Fault along the eastern side of Saline ‘ Hol. or Pleist.; - - - 212 - 356, 1148
Valley (ES)) 1171027 :
[Fault in central Saline Valley (CEN)] tHol. - - - -- - 222
Seaman Pass fault (SPS) 15 to 1.800: Quat. - - - -= - 404, 1032
Sheep Basin fault (SB) 10to 30:(!3)!0 1.800; - - - - - 852.918. 1032
Sheep-East Desert Ranges fault (SEDR) 10 to 1,500; <1.500 - - - _ - 852
Sheep Range fault (SHR) 15 10 200; <30 <is - - - = 852, 1032
Sierra Nevada fault (SNV) Hol.; Lt.Pleist.; <700 Lt.Pleist. - - -.- - 425, 1020, 1054
Silver Peak Range faults (SIL)
{Northeastem fault] Quat. - - - - - o238
) {Southwestern fault] Quat. -— - - —_— - 238
Six-Mile Flat fault (SMF) 15 10 200 <ts - - —_ - 1032
Southeast Coal Vailey fault (SCV) 15 to 200 <15 - - -- - 1032
Southern Death Valley fault (SDV) 48 to 15.5: Hol. *100 4200: <500 429, 602. 603. 955,
. 1020
State Line fault (SL) "M.Plcirzt,.;;.’): Quat.: Quat.; (% - - -~ - 742, 893. 1020, 1105
Stonewall Flat fault (SWF) £30; 10 to 1.500: Quat. - - - - - 238, 853
Sylvania Mountains fault {SYL) Quat. -— - - - - 218
Tem Piute fault (TEM) Quat, - 1510 200 - - - - 1032
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Table 15. Estimated ages of displaced and undisplaced deposits and amounts of youngest displacement for known and suspected Quaternary faults greater than 100 km
from Yucca Mountain — Continued

Age of : Age of
y;mngest oldest
unit/surface unit/surface Displacement In Late Quaternary
Fault or faules displaced undisplaced youngest event (m) ) displacement (m)
{Segment or individual fault] (IO3 yr) (103 yr) Vertical Lateral ' Vertical Lateral References (Y-) ‘
Tule Canyon fault (TLC) . . - 10 to 1.500; Quat, - - - Ao . 238, 853
Weepah Hills fault (WH) Quat, -= - - == -- 238
West Railroad fault (WR) 19)0to0 130; 15 1o 200; <15 - - N30 - 813.853,1032
Quat,
Wilson Canyon fault (WIL) Hol.; Pleist.: Quat, - - - . == - 413,415, 1020 1110
TThis is the vertical disp! for the southern segment of Y-1110 (pls. 2and 3). Displacement is for alluvium containing ¢lasts of obsidian that is corvelated with thyolitic domes dated at 90 ka=24 ka and 8% ka2 38 ka

(K-Ar: Y:1110. p. 31, 74),
2A portion of the cast-ccntral fault and portions of the two westermn faults included in BDG are shown by Y-25 as faulted contacts between pre-Tertiary o Tentiary rocks and Holocene and Pleistocene altuvium.
CM muptured in an earthquake (M7 2) on December 20, 1932, :
41n Monte Cristo and Stewan valleys. right-tateral displacements in 1932 were up to | to 2 m: vertical displacements were <0.5 m (Y-13: Y-170: Y-794: Y-1069). Y-17 reported as much as 0.6 m of vertical displacernent at one locality,

Y-795 noted 15 10 30 ¢m of vertical disﬁlxcmcm and about | © 2 m of right-latcrat displacement from the 1932 carthquake as interpreted from a trench in Monte Cristo Valley. Y-13 inferred that the ratio of vertical to horizontal
displacement in 1932 was at least 1-3. Rupture in 1932 was primanly atong a southem scction of the fault between notthwestem Monte Crisio Valley and the southern edge of Kibby Flat(Y-170),

*Thix is the displacement inferred by Y-795 since 730 ka from trench exposures in Monte Cristo Valley. The lateral displaccment is bascd on a ratio of vertical to horizontal displaccment of | 10 7,

$This is the range of herghts of scarps on surfaces of unspecified age (Y-1033. p. 244.245). Stope angles of these scarps range between 21° and 39° (Y-1033).

TUsing the clevation differences of Bishop ash (740 ka), Y-1033 (p. 247} esti d a mini vertical disp! of 180 m and Y-651 (p. 40) esti ! a mini pf vertical displ of 201 m.

¥Late Holocene scams arc along the westernmost fault of EPK (Y-635).

This is the minimum vertical surface displacement across a scarp on late Holocenc alluvium (Y-635). Scarp is on the westernmost fault of EPK.

!%This is the minimum venical surface displacement across scarps on eatly Holocene and late Pleistocene alluvium. Scarps are along the westernmost fault of EPK (Y-635).

y.1073 (p. 49. 101) stated that their best guess for the I?e of the youngest rupturc on FM is |ate Quatemary (<130 ka), but that this event could be as young as carly Holocene. Scarps are preserved on surfaces with estimated ages of
30 ka 1o 3500 ka(?). The only deposits that overlie the fault could be as young as late to middie Holocene (1 ka to 7 ka: Y-1073. appen. 2), : .

2This is the maximum scarp height reporied. No age was specificd (Y-1032).

BGround cracks up to 4 mm in width were reported from a 1982 (M 5.2) canthquake (Y-1035).

H4y.1110 {p. 10, 27) reported that young (not dated but probably Holocenc) alluvium and landslide debris are displaccd right laterally 30 m at the northem end of LL where the fauft merges with the Sierva Nevada faule,

"Y—lnﬂ?(p. 388) and Y-1070 (p. 406) both reported that middie and tate Ple surfaces arc displaced up to S m,

"The first entry is the average vertical component of displacement in the 1872 carthquake. Y-1025 (p. 763, 766) reported an additional dip-stip component of 1 to 2 m on the Lone Pine fault. a sccondary trace of OWV. Average
nct oblique displacement was 6.142.1 m with 2 maximum net oblique displacement of |1 m (Y-1055), .

The first entry is the average right-lateral component of displacement in the 1872 canhquake, Maximum di: pl was about 10 m at Lone Pinc (Y-1055). Including the horizontal component of slip on the Lone Pine fault
(a secondary trace of OWVyin 1872, Y-1025 (p. 766) concluded that the maximum honizontal component of stip in 1872 was 710 1) m.

"*Data in columns 2 and 3 are from diffcrent localities along the fault. . o -

"g'hc map by Y-1031 shows that faults that arc possibly part of PW (the traces that are in Fish Lake Valley and that are shown as PW? on plate 1 of this compilation) displace alluvial-fan d posits of carly Hol to Iat

leistocene age. :

®rhe map by Y-1031 shows that faults that are possibly part of PW (the traces that arc in Fish Lake Valley and that are shown as PW? on plate | of this compitation) are concealed by Iate and middle Holocene alluvium.

HThis is the age range for the younfcst cvent on ES estimated by Y-1148 (J) 63-64) on the basis of 2 comparison of the characteristics of the scarps along ES with those of scarps studicd by Y-1118, the lack of vamish on scarp
faces, the presence of scarps on all but the most-recent surfaces, and the disruption of drainages by the scarps.

1his is the probable age of the youngest event as estimated by Y-1032 (pl. 9).

BY.918 (p. 5-7) concluded that scarps "preserved between canyons appear remarkably fresh™ given the unconsolidated character of the alluvial-fan deposits. He (Y-918. p. 7) suggesicd that displacement probably oceurred not
“more than a few hundred years ago,” '

My_502 {p. 127) reported that an eastemn branch of SDV in the northern Avawatz Mountains cuts carly Holocene to late Pleistocenc (8 ka to 15.5 ka) altuvial-fan deposits. so that displacement could be as youny as 8 ka,
although Y-602 (p. 130) speculated that most of the disp. in this arca d between | Ma and 2 Ma, Along the castern side of the Avawatz Mountains, bedrock is faulicd over late Pleistocene or early Holocene
(B ka to 15.5 ka) alluvial-lan deposits (Y-955, p. 6). Y1020 portrayed displaccment on some traces of SDV as Holocence (<10 ka). Y-429 {p. 10. fig. 30 reponted that the expression of SDV along the northeastern side
of the Noble Hills suggests some Holocene displacement. .

By.c03 {p. 26) reported a maxil vertical displ of about iOO m for their castern subzone of SDV in southem Death Valley since 700 ka to 900 ka.
1y.603 (p. 30, 99) estimated about 200 m ofrighl-hteral displacement of Cinder Hill in southern Death Valley since 700 ka to 900 ka. Y-955 {p. 9-10) esti d that late Plei -carly Holl ($kato 5.5 ka)
alluvial-fan deposits in the northem Avawatz M ins have a fative latcral disp! of <500 m on western traces of SDV,

"l¥1.742 (p- 1R) concluded that normal faults bounding Ivanpah Valley are younger than basalt flows that overlie an upland surface. He inferred that the upland was eroded and that the basalt flows were extruded during middle
cistocene (Y-742, p. 18). ’ o




Table 15. Estimated ages of displace'd and undisplaced deposits and amounts of youngest displacement for known and suspected Quaternary faults greater than 100 km

from Yucca Mountain — Continued :
2Y.893 (p. 103) suggested that displacement along SL possibly coincided with downwarping of Mesquite Valley, which he thought had occurred recenily.
Y1105 (p. 8689) concluded that the lack of obvious lopographic expression of a nge-bounding fault in M quite Valley {an inferved cxtension of SL) “suggests that most of the slip j)mbnbly oceurred before Holocene or even

{ate Quaternary time.”

3*The youngest fault scarps along WR that are shown by Y-853 are on depositional or erosionsl surfaces of Iate Pleistocenc age {10 ka to 130 ka1, Y-1032 (tables 3 and A2) noted that the youngest unit displaced along WR
is alluvial-fan deposits with an cstimated age of 15 ka to probably about 200 ka. WR is shown by Y-813 as weakly ex; d 1o promi H and scarps on surfaces of Quatemary deposits.

31Y.1032 qtable A2, p. A19) noted 2 maximum scarp height of 10 m on surfaces of unspecified age.

31y_413 showed the western end of WIL in the Coso Basin as displacing Holocene alluvium. WL is noted by Y=115 {p, 191) to cut Pleistocenc volcanic rocks. Y-1020 pontrayed the entire fength of WIL as having Quatemnary

displacement. The eastern portion of WIL is not exposcd at the ground surface but is reported by Y-415 tp. 191) 1o affect Quatemary sediments at depth as inferred from geophysical data. Y-1110 (p. 79) concluded that WIL

has ot been active during the Quatemary.
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Table 16. Slip rates (mm/yr) for known and suspected Quaternary faults greater than 100 km of Yucca Mountain

{Detailed data are on description sheets in appendix 2. Rates in italics are for apparent lateral slip; rates in vertical type are for apparent vertical slip. Numbers in parentheses indicate the time interval for which the rate

has been estimated. Abbreviation Lt.Pleist. is Latest Pleistocene. The pre-Quaternary rates are based on displacement of units that are older than 1.6 Ma, but dis;
erences are listed on Tables 14, 15, and I8 and on data sheets in appendix 2. Queried entries indicate uncertainty in information. Entries se

leaders (~-), no information was noted during the literature réview)

placement may have continued into the Quatemary. Ref-
parated by a semicolan' (1) indicate different interpretations by different authors:

Freiburg fault (FR)

Holocene Plelstocene Late Pre-Quaternary
Fault or faults Late Mlddl‘e Early Late Middle Quaternary Quaternal;y Interval }
[Segment or individual fault} 04 ka 4-8 ka 8-10 ka 10-130 ka 130-790 ka <130 ka <1.6 Ma Rate (IO‘(l yr)
Airport Lake fault (AIR) . 10.03 10 0.07 soeuneesvasanencd! 143010 126)kay - - 0 7t00.3 - _—
Ash Hill fault (AH) — — -— - - -— — - —
Badger Wash faults (BDG) - —-— —~— - - - - - -
Cedar Mountain fault (CM) 0.1 005 $>0.03 - - - ——
Central Reveille fault (CR) - —— -~ - - - - - .
Clayton-Montezuma Valley fault (CLMV) -- - - -— - -- - - -
Clayton Ridge-Paymaster Ridge fault (CRPR) -- - -- -— -- -- -- - -
Clayton Valley fault (CV) -- -= - -- - -- -- - -
Deep Springs fault (DS) -- -- - -— —— -- *20.24:20.3 ¢>(0.06 to <1010 12)
0.07); 2(0.13
10 0.16)
East Magruder Mountain fault (EMM) - - - - - - - - .
East Reveille fault (ERV) - - - -= - - - . .
East Stone Cabin (ault (ESC) - - - - - - .. - ..
Emigrant Peak faults (EPK) (0.5 to - - - —— - $>0.16; 0.15 <59
] 0.2
Emigrant Valley East fault (EURE) — - - - —_ - - - -
Emigrant Valley West fault (EURW) — - _— — — _— - — .
Fish Lake Valley fault (FLV) ~ ceeeemeeees 1040 0.6 «--m-m- Jesto by - - -— 10,310 0.7 - ——
--------------- 1.1 10 0:3 wrmeneeed SR8 a) - - - - 110,05 10 0.2 0.4t 108
3061008 (<130 kay - _— 143 <i
0810 1.6 1<110 ke - - 10.15t0 0.25 <3
-- ~-~ -— - - - -- 170,06 to 0.07 <1010 12}
- - - - - - e <82 11.9)
- - - - - - b¥ <15, 2160

.




Table 16. Slip rates (mm/yr) for known and suspected Quaternary faults greater than 100 km of Yucca Mountain — Continued

Holocene

Fault or faults Late Middle Early Late

8-10 ka 10-130 ka

[Segment o Individual fault] 0-4 k2 4-8 ka

Plelstocene

Middle
130-790 ka

Late

Quaternary

<130 ka

Quaternary

<1.6 Ma

Pre-Quaternary
Interval

Rate (108 yr)

Frenchman Mountain fault (FM) - [ —_ —
Garden Valley fault (GRD) - - - —_——
General Thomas Hills fault (GTH) - - - —_—
Golden Gate faults (GG) - - . . o
Hiko fault (HKO) ‘ R - — ——
Hiko-South Pahroc faults (HSP) - - —_ ——
Hot Creck—Reveitle fault (HCR) - - - -
Lee Flat fault {LEE) - - - -
Lida Valley faults (LV} . - - e

Little Lake fault (LL) 3 (£10ka)
1.1t049

(<181 (0 220) kay

Lone Mountain fault (LMT) s _— _— -
McAfee Canyon fault (MAC) - —_— —_— —
Monitor Hills East fault (MHE) - P - -
Monitor Hills West fault (MHW) - —-— —_ _
Monotony Valley fault (MV) - - _— —
Montezuma Range fault (MR) - - —_ —
Mud Lake—Goldfield Hills fault (MLGH) - - — -

Owens Valley fault (OWV) 7 "
24/ (€10 ka

V0710 02 e (<10ka)
[ . ; V. I 7,55 Jic S {<Lt.Pleist)
#) 541

(<300 kay

Pahranagat fault (PGT)
[Arrowhead Mine fault (ARM)] - - _ __
[Buckhorn fault (BUC)) - - - -
(Maynard Lake fault (MAY)} . - -~ - _—
Pahroc fault (PAH) - —— — -
Pahrock Valley faults (PV) - - - - .

Paimetto Mountains—Jackson Wash fault (PMJW) .- - —— .

®0.61t0 1.8:
>l <l
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Table 16. Slip rates (mm/yr) for known and suspected Quaternary faults greater than 100 km of Yucca Mountain — Continued

Holocene Plelstocene Late Pre-Quaternary
Fault or faults Late Middle Early Late Middle Quaternary Quaternary i Interval
[Segment or Individual fault) 0-4 ka 4-8 ka 8-10 ka 10-130 ka 130-790 ka <130 ka <16 Ma Rate (168 yr)
Palmetto Wash faults (PW) - .- -— - - - ' - . -
Quinn Canyon fault (QC) - - - - - -= ' _— _— -
Saline Valley faults (SAL)
{Fault along the front of the inyo Mountains - - - -— - - ' - - -
(WF)]
[Fault along the eastem side of Saline Valley - - - - - - - - -
(ES))

[Fault in central Saline Valley (CEN)] - - - - - - ! - - -
Seaman Pass fault (SPS) . -— - —— -— - -— . R - -
Sheep Basin fault (SB) - -= - -= -- -- ) -= -- -
Sheep~East Desert Ranges fault (SEDR) ~— ~-— —-—— - - - - - -
Sheep Range fault (SHR) - - - - - - . -- - .
Sierra Nevada fault (SNV) 0.11008 {10k - - — - - —
Silver Peak Range faults (SIL)

[Northwestem fault] - -- - - - - ' - - -

[Southeastem fault] —-— - - -— -— - . I - ) - -
Six-Mile Flat fault (SMF) -— - B - - - - - -
Southeast Coal Valley fault (SCV) - -— - - - - -- - -
Southern Death Valley fault (SDV) e M<(3210 63) ------';-; ------- (4R 10 i3ka) i - -~ 2103 110 10
State Line fault (SL) -~ —-— - - - - ! .- ~— -
Stonewall Flat fault (SWF) - - - - - -~ . - -
Sylvania Mountains faults (SYL) - - - - - -= -- - -
Tem Piute fault (TEM) . - - - -— - - . - -
Tule Canyon fault (TLC) - - - - -- -= . -- - -
Weepah Hills fault (WH) - -- - S -— - . - - -
West Railroad fault (WR) S - - - -— - —-— .- - -
Witson Canyon fault (WIL) ' - C—= - - - - ' - - -

TThis is the apparent vertical slip rate for the Southern scgment of Y-1110 (pls. 2 and 3y esti I using the disp! of alluvium with a maximum agc of S0 kato 126 katY-1110. p. 31 :

IThis rate is for the Southem segment of Y-1110 (pls. 2 and 3) and is based on the apparcnt right-lateral displacement of 125 m of » basalt flow assumed by Y-1110 (p. 74, pl. 2) to be >400 ka and. < | Ma
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Table 16. Slip rates (mm/yr) for known and suspected Quaternary faults greater than 100 km of Yucca Mountain — Continued

This is the rate since 138 ka and was estimated assuming 7 m of right-lateral displacement (Y795, p. 1-35).

#This is the rate since 730 ka and was estimated assuming >21 m of right-lateral displacement (Y-795. p. |-35).

SThese are minimum apparent vertical slip rates since 740 ka, The rates were estimated by Y-651 (p. 37, 40) and Y-1033 (p. 254) on the basis of the inferred displacements of Bishop ash. These displacements were inferred from '
2180 m, which is the uplift of fluvial gravels interbedded with pumice fragments tentatively correlated with the Bishop ash, and 201 m, which is the clevation difference actoss the fault between uplifted flusial ‘gravel that contains
Bishop ash and the floor of Deep Springs Valicy. N

These are minimum apparent vertical stip rates estimated by Y-651 (p. 37. 40} for the period since 10 Ma to 12 Ma using the clevation of a basalt of this age and its infcrred clevation beneath Decp Springs Valley tyiclds a rate of
0.06 10 0.07 mmvyr) and using the elevation of bedrock and its inferred elevation bencath Deep Springs Valley and ing that all disp has occurred since 10 Ma to 12 Ma (yiclds a rate of 0.13 to 0.16 mmvyr).

TThis is & maximum apparent vertical slip rate for the westernmost fault of EPK during the late Holocene. The rate was estimated by Y-330 (p. 223) using 1 to 2 m of displacement in deposits that date at about 2 ka.

*This is the minimum vertical slip rate since about 740 ka (Bishop ash) along the westernmost fault of EPK (Y-635). .

*This is the minimum vertical slip rate since about | Ma for the westernmost fault of EPK (Y-651). [t is also the apparent vertical skip rate since about 2 Ma for the three western faults of EPK (Y-6511.

1%This rate is based on data from only a single trace of FLV at Indian Creek in northem Fish Lake Valley (Y-647; Y-665).

ViThis is the range in vertical slip rates estimated at several places along FLV for deposits containing Bishop ash (0.74 Ma: Y-651). |

YThis is  post-Miocenc apparent venical slip rate {Y-651, p. 26.42). .

UThis rate is based on data from only a single race of FLV at Leidy Creek and Indian Creck in northern Fish Lake Valley (Y-647: Y-665).

HThis is a minimum vertical slip rate ¢stimated for FLV at Perry Aiken Creck in central Fish Lake Vatley (Y-651, p. 39).

YThis rate was cstimated across the entire FLY at Indian Creck in northem Fish Lake Valley (Y-647). The appsrent vertical ship rate at this same tocality across a single tracc of FLV is about 0.3 mmveyr (Y-647; Y.665).

%This is the range of vertical slip rates estimated for FLY near Davis Mountain in southern Fish Lake Valley (Y-651, p. 40).

1This vertical slip rate is based on displacement of a 10-Ma-to] 2-Ma basalt acar Chocolate Mountain in southem Fish Lake Valley (Y-651, p. 3%).

1 the Horse Thicf Hills-Willow Wash arca just south of Fish Lake Vatley, volcanic rocks that underlic and that are interbedded with fault-derived sediments yicld ages of 8.2 Ma and 11.9 Ma (Y-651.p 361, If the 50 m of right-tateral
displaccment that was roted by Y475 (p. 509510, $12)is 4, then the past-Mi right-lateral slip mte is 4 10 &6 mmvyr for FLV in southem Fish Lake Valley (Y-651, p. 36,

PRight.latcral slip rates of 0 26 mmvyt since about 1.5 Ma and 0.3 mmvyr since about 160 Ma were estimated by Y-475 (p. 510, 512) for FLV in the Cucomungo Canyon area hetween Fish Lake Valley and Death Valley. Y-651 tp. 27
speculated that the rate in the older rocks is 8 mi value b displ! on FLV probably did not begin until middle Miocene tY-26, clred v Y-(-.{.I. P2 Y206 p 2 ’

10,1052 (p. [2-3]) suggested & lateral slip rate of 0.610 1.8 mmuyr for LL on the basis of a reinterpretation of 250 m of apparcat lateral displacement of a channcl wall of the Owens River (Y-1110.p 10, The age of displacement is
bracketed by a basalt dated at about 400 ka into which the channel is cut and an intrs-canyon basalt flow datcd at about 140 ka. Y-374 {p. 225) suggested that the lateral slip rate on LL may be “as high as | mmiyr or greater based on most-
recent evaluation of (aull morphotogy.” ¥-1052 tp [5). (R]) calcutated a maximum lateral slip rate of | mavyr of L. on the basis of 400 m of displacement of a basalt with an.age af 400 L. i ) :

By.1028 (p 766, canng Y-1362 and Y-1363) reponied an ascrage historical right-lateral slip rate of about } to 7 mm yr, which was measured geodeticully across Owens Valley

y_27(p &) reported a late Quatemary ship rate of about 3 muyr.

Barscvers] sites, data of Y-1088$ yielded an average Holocene net slip rate of 241 mmyr.

"Y-IQZSA .2766) calculated an avcrage Holocene horizontal stip rate at Lone Pine of 0.7 to 2.2 mmvyr using the total slip component (7 1o 11 m) during the 1872 carthquake and an average recurrence inten al for eanthquakes similar 1o the
one in . !

2’Usin%,ln estimate of the average total llig&cr cvent (4.3 10 6.3 m) and & range of recurrence intervals (5,000 to 10.500 yr). Y-1025 (p. 765.766) calculated an average late Quaternary (6bliquc) slip rate of 0.4 to 1.3 mm-yr for the
Lone Pine fault (one of several traces of OWV). .

38¢-1085 reported an average net slip rate of 1| $21 mm-yr at one sitc on OWV since about 300 ka.

1y.108$ {p. 7) concluded that faults along the Sicrra Nevada front have expericnced a vertical slip rate of 0.1 to 0.8 mmvyr during the Holocene. These faults may be a part of SNV of this compitation.

MJsing observations by Y-953 (p. 9-10, table 1) that early Holocene to late Pleistocenc (8 ka to 15.5 ka) alluvial-fan deposits are displaced laterally <500 m. a masimum apparcnt lateral slip rate of 32 10 63 mmyr can be estimated
for SDV in the Noble Hills. : .

”dY-ﬁJ (p.bi(}) ?Jgricd an average apparent right-lateral slip matc on his eastern subzone of SDV of about 0.3 mmvyr, which is bascd on his estimate of 4 maximum lateral displaccment of 200 m at Cinder Hill, which has been

at at about a.

”Y-mw. 29) concluded that the average apparcnt right-lateral slip rate on his western subzone of SDV adjacent to the Owlshead Mountains is about 2 to 3 mmyyr, which is based on Zd to 35 km of displacement that he thought

occul hetween about 10 Ma and | Ma, : .
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Table 17. Estimated number of events/time interval for known and suspected Quaternary faults greater than 100 km from Yucca Mountain '

[Dcmlcd data are on description sheets in appendix 2. Numbers with age units in parentheses indicate the estimated age of the faulting event(s). References are listed on Tables 14, 15, and 18 and in appendix

2. Leaders (~-). no information was noted during the literature review. Number of events is shown in the last two columns only if more specific |nformanon is not avallable]

Fault or faults

{Segment or Indlvidual fault}

Holocene Plelstocene

Late Middle Early Late Middle
130-790 ka

0-4 ka 4-8 ka 8-10 ka 10-130 ka

Late

Quaternary

<130 ka

Quaternary

<1.6 Ma

Airport Lake fault (AIR) -

Ash Hill fault (AH)

Badger Wash faults (_BDG)

Cedar Mountain fault (CM)

Central Reveille fault (CR)
Clayton-Montezuma Valley fault (CLMV)
Clayton Ridge—Paymaster Ridge fault (CRPR)
Clayton \’/nlley fault (CV)

Deep Springs fault (DS)

East Magruder Mountain fault (EMM)
East Reveille fault (ERV)

East Stone Cabin fault (ESC)
Emigrant Peak faults (EPK)

Emigrant Valley East fault (EURE)
Emigrant Valley West fault (EURW)
Fish Lake Valley fault (FLV)
Freiburg fault (FR)

Frenchman Mountain fault (FM)
Garden Valley fault (GRD)
General Thomas Hills fault (GTH)
Golden Gate faults (GG) -
Hiko fault (HKQ)

Hiko-South Pahroc faults (HSP)
Hot Creek~Reveille fault (HCR)

>1 (€10 ka)

>1 1£10 ka)

1 1510 6? &}

S18ka)_ | 21 e (<200 ka)

f—— - - —_ 1>200ka)___ 221 wISLA May

> 10 kay >t wtel $Ma

21 3 kay 3 [P f<hha) —_ —— —

P p—tL
1.%00) ka)

[LILIED 5 NS 5 S t<t}0kaor
<200 ka)

oS v
(T k)

21 <110t 130 kay

G WIS k) . 3 T 1€1.5 May

O L )

4110 T ka) ) »1

— 121518 k), 51 1015 10 200) kay

(>515 kapo, 51 f<118 10 2001 ka)
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Table 17. Estimated number of events/time interval for known and suspected Quaternary faults greater than 100 km from Yucca Mountain — Continued

Holocene Plelstocene | ' Late
Fault or faults " Late Middle Early ) Late Middte Quaternary Quaternary
{Segment or [ndlvidual fault] 0-4 ka 4-8ka 8-10 ka 10-130 ka 130-790 ka i ' <130 ka <1.6 Ma

Lee Flat fault {LEE) - - S - — : - >1
Lida Valley faults (LV) - -— - - - R 1
Litle Lake fault (LL) - 4 <A — — — _= : — .
Lone Mountain fault (LMT) 21 1510k _ - : —_— .
McAfee Canyon fault (MAC) >1 (<110 10 1.500) kay : - .
Monitor Hills East fault (MHE) - - . - - - ' - >1
Monitar Hills West fault (MI{W) - - - : - — ’ - >1
Monotony Valley fault (MV) - - - - - ’ S 217
Montezuma Range fault (MR} - 12451 kaity | f<i18 1 2001 ka) V - -
Mud Lake-Goldfield Hills fault (MLGH) ~- -- - - -- ' . -- >
Owens Valley fault (OWV) 2! 21 <1 2 ykay ) - ..
Pahranagat fault (PGT) :

{Arrowhead Mine fault (ARM)] c—- -- - - - - >1

[Buckhom fault (BUC)) - - —— g - _— >1?

Maynard Lake fault (MAY)] >1 14118 10 2001 Ka) ! . -
Pahroc fault (PAH) - - —— U200k 25 . (<1700 10 1A} ka) " . - __
Pahrock Valley faults (PV) - - - - - . ) - >1?
Palmetto Mountains—Jackson Wash fault >4 - —

(PMIW)

Palmetto Wash faults {PW) - — - - —_— _ >l
Quinn Canyon fault (QC) - == - P13k 1 1<1.8 Mo - ——
Saline Valley faults (SAL) - ‘ - - - - . -— .

[Fault along the front of the Inyo >1 (<10 ka) - - - o

Mountains (WF)]
{Fault along the castem side of Saline <3 1£37 ka - - --
Valley (ES)) .

{Fault in central Saline Vallcy‘(CE.N)] >1 <10 %) o L . ' )

Seaman Pass fault (SPS) - - - SR T 1] ceeeman RSP — -

1< ia JM by

Sheep Basin fault (SB) 21
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Table 17. Estimated number of events/time interval for known and suspected Quatemary faults greater than 100 km from Yucca Mountain — Continued

Holocene Pleistocene Late
Fault or faults _ Late Middle Early Late Mlddte X Quaternary Quaternary
{Segment or lndlvldqnl fault) 0-4 ka 4-8 ka 8-10 ka 10-130 ka 130-790 ka <130 ka <1.6 Ma
Sheep—East Desert Ranges fault (SEDR) - >1 {<tii0 1.500) kay - —_—
Sheep Range fault (SHR) LR >1 1418 10,200 ka; <30 ka) - -
Sierra Nevada fault (SNV) - - - - - ) >1 -

Silver Peak Range fault.s.(SlL)

[Northwestern fault] - - - - —_ - >1

[Southeastern fault] - ~— - - - . . >1
Six-Mile Flat fault (SMF) s 1 ismmona ‘ . -
Southeast Coal Valley fault (SCV) 13 | 1<41% 10 200) kay . __
Southern Death Valley fault (SDV) . 21 1<tR 10 15 kay —— —— _
State Line fault (SL) >1? - JO .
Stonewall Flat fault (SWF) >1 1<M kay - - -
Sylvania Mountains fault (SYL) -- - -— -- . : - >t
Tem Piute fault (TEM) - - - w000k . P J—— t<1.6 Ma) - ——
Tule Canyon fault (TLC) >1 (<010 0 1,500} ka) . .
Weepah Hills fault (WH) — - - - —-— — 21
West Railroad fault (WR) 118 kn) >] 113 40 2001 ka) ' - .
Wilson Canyon fault (WIL) -— - g - e >l
‘(t)\:rl\:;‘::;tol{iomcocnslo Vll‘llcy o (hcl som;lcm chgc onl(lltZEy(Fl 73-T3v inferred ar Jeast three, and probubly five or six, pre- 1932 surface ruptures that eccurred during the Tatest Pleistocene and Holocene on C btlwccn

This is the best guess of the age of the youngest cvent as noted by Y-1032.
3This is for the westemmost fault included in EPK. The other three faults appear to be older and are portrayed by Y-635 as mostly concealed by early Holocene and late middle Plustoccnc alluvium. The number of older events

is not known,
40n the basis of i interpretation of four trenches in Fish Lake Valley (two between Indian and Leidy crecks in northem Fish Lake Valley and two south of Cottonwood Creck in southern Fish Lake Valley), Y-665 (table 10, p. 231-232)
concluded that three ruptures had occurred since about 2.5 ka.
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Table 18. Recurrence interval; strike, and type displacement for known and suspected Quaternary faults greater than 100 km from Yucca Mountain

[Detailed data are on description sheets in appendix 2. References are listed in appendix 4. Abbreviations of trends: E, east: N, north; NE. northeast: NW. northwest: ENE, east-northeast: NNE. north—
northeast: NNW, north—-northwest; WNW, west-northwest. Abbreviations for displacement type: LL. lef lateral: LO, left oblique: N, normal: RL, right lateral; RO, right oblique. Number of events and time
period are shown only when used to estimate recurrence interval, Entries separated by a semicolon (:) indicate different interpretations by different authors: ¢ntries separated by 2 comma (,) indicate data for

individual fault traces or for different localities along the fault or faults: leaders (- --), no information was noted during the literature review)

Number Time Recurrence
Fault or faults of perfod Interval Type

[Segment or lnfilyldual fault} events (103 yr) (103 yr) Strike displacement References (Y-}
Airport Lgke fault (AIR) - -- - N 'N,RL 1035, 1052,1110
Ash Hill fault (AH) —- -- - NNW RL,N? 239.698. 1020
Badger Wash faults (BDG) - - - NNW N? 25,404
Cedar Mountain fault (CM) - -- * N.30°W., N RL. N, RO :87;7 170, 794, 795. 969,
Central Reveille fault (CR) - - - TNNW, N to NNE N 813, 853. 1032
Clayton-Montezuma Valley fault (CLMV) -- -- - NE - 238853
Clayton Ridge-Paymaster Ridge fault (CRPR) - - -— NNE N; LO 10. 238, 852
Clayton Valley fault (CV) - - - NE - 238.853
Deep Springs fault (DS) - -- - N.25°E. N 484, 853, 872. 1033
East Magruder Mountain fault (EMM) - - - NE - 238
East Reveille fault (ERV) -- - - NNW 5,232. 813, 853. 1032
East Stone Cabin fault (ESC) - - - NE 813. 853, 1032
Emigrant Peak faults (EPK) - - - NNE N.LL !0. 635, 651
Emigrant Valley East fault (EURE) - - -— NNW ) N. 853, 1031
Emigrant Valley West fault (EURW) - - - NNE - 853
Fish Lake Valley fault (FLV} 3 2.5 41.140.6 IN.35°W. to N.40°W. RO 216, 665
Freiburg fault (FR) - - - N N 404
Frenchman Mountain fault (FM} 519 <500 ™* NW 1o NE - 852, 1073
Garden Valley fault (GRD) - - - N N 25
General Thomas Hills fault (GTH) - -- - *NNW: NE - 238,853
Golden Gate faults (GG) -— - - NNE 25.404, 1032
Hiko fault (HKO) - -- - NNW N 25.404. 1032
Hiko—South Pahroc faults (HSP) -- - -— NNW 25, 404
Hot Creek—Reveille fault (HCR) - -~ -- NNW N S$.232, 813,853, 1032




Table 18. Recurrence interval, strike, and type displacement for known and suspected Quaternary faults greater than 100 km from Yucca Mountain — Continued

Number Time Recurrence
Fault or faults of perlod Interval Type
(Segment or individual fault] events (10° yr) (10 yr) Strike vdlsplnceme'nt References (Y-)
Lee Flat fault (LEE) - - - NwW N 222.356. 1148
Lida Valley faults (LV) - - - NE -— 238
Little Lake fault (LL) 13 19<0.06 190.02 NW RL 374, 1020, 1035, 1052
Lone Mountain fault (LMT)‘, - - - NE N, RL 238, 407, 853. 1069
McAfee Canyon fault (MAC) —— -—— - N, NNW - 238,853
Monitor Hills East fault (MHE) - -= -— N —— 813
Monitor Hills West fauft (MHW) - -- - N 1o NNW - 813
Monotony Valley fault (MV) “- - - INE, N to NNW 813
Montezuma Range fault (MR) - -— - NE N 10, 238, 853
Mud Lake-Goldfield Hills fault (MLGH) —-— - - NNW -- 238 :
Owens Valley fault (OWV) 3 s10 3305 Nto NW WRL.N 427. 694, 1046, 1055
3 <(101021) 5t010.5

Pahranagat fault (PGT) -= - -- N.50°E. LO 25, 395,404

[Arrowhead Mine fault (ARM)] - - -— N.50°E. LO.RL 395, 404

{Buckhom fault (BUC)) - - - N.50°E. LO . 395

[Maynard Lake fault (MAY)] - -= - N.50°E. LO: RL? 395, 404, 1032
Pahroc fault (PAH) - - - NNE 1o NNW ' 25.404. 1032
Pahrock Valley faults (PV) - - - NNE N? 25,404
Palmetto Mountains-Jackson Wash fault (PMIJW) - - - NE. N to NNE 238
Palmetto Wash faults (PW) — - - NNW, NW. N 238. 853
Quinn Canyon fault (QC) - - - NE 25,404
Saline Valley faults (SAL)

{Fault along the front of the Inyo Mountains - -~ — N.40°W., N 1148

(WP
{Fault along the castern side of Saline Valley - - - N N.RL 356,864, 1148
(ESY)

[Fault in central Saline Valley (CEN)] - - - - NWio W N.RLY 1148

Seaman Pass fault (SPS) - - -- N, NNW, NW - 404, 1032
- - - 15N, NE. NNW N 671852

Sheep Basin fault (SB)




L

Table 18. Recurrence interval, strike, and tj;pe displacement for known and suspected Quaternary faults greater than 100 km from Yucca Mountain — Continued

Number Time Recurrence

Fault or faults of ‘ perlod Interval Type .
[Segment or Individual fault] events 10 yr) (10° yr) Strike displacement References (Y-)

Sheep-East Desert Ranges fault (SEDR) - - - Y NNE D 852
Sheep Range fault (SHR) - - - N S T
Sierra Nevada fault (SNV) ) - - —— NNW . N, RL 425, 1054
Silver Peak Range faults (S.lL)

[Northwestern fault) - -— - NNE . L 238

[Southeastern fault] . o ~- C-- NW - 238
Six~Mile Flat fault (SMF) - - - NE : N 1032
Southeast Coal Valley fault (SCV) -— - - N. NNW N 25,1032

NW: N.30°W. to N.40°W.: (M) RL: (™ 216, 1B, 429, 468, 472,473,

Southern Death Valley fault (SDV) - - -
. 603

State Line fault (S1.) - -- - NW, N.55°W. N: RL 743,893, 1105
Stonewall Flat fault (SWF) -- - - NE N 238.853
Sylvania Mountains fault (SYL) -- - -— “E N 238

Tem Piute fault (TEM) - -- -= ENE PLL:N 25,404

Tule Canyon fault (TLC) - —-— - NNE, NNW N 238,853
Weepah Hills fault (WH) - -- - WNW N 238

West Railroad fault {(WR) - -- -- 1N: NNW, NNE - 813, 853, 1032
Wilson Canyon fault (WIL) - - - UNW, NNW LL 413.1020, 1110

TRight-latenl displacement is only on the Southem and Northern segments of Y-1110 (p. 17, 19-20).

200 the basis of the subdued character of scarps otder than the 1932 rupture, Y-795 (p. 1.34) inferred a recurrence interval of possibly tens of thousands of years for surfacc-rupmnng events.

3The southern part of CR strikes north.northwest; the northem part strikes north to north-northeast (Y-853: Y-1032).

4Y.1033 (p. 247) noted that displacement on DS appears to be entirely dip slip (normal} and that no evidence for left-lateral strike stip, which might be expected along a northeast-striking fault, has been observed.
SFaults in EPK arc gmcnlly down to the west with dip slip {normal) displacement (Y-10: Y-635: Y-651). Y-635 noted lef-tateral displacement along one scction of the westemmost fault. the portion just south of South Wash

that exiends into ¢

¢ Silver Peak Range. This section stnkes north-nonhwest,

$0m the basis of interpretation of four trenches in Fish Lake Valley. Y-663 (1able 10, p. 231-232) concluded that the recurrence interval between three ruptures since about 2.5 ka has been about 1.1004600 yr. although the recurrence

interval could be as long as 3.000 yr or as shor as 500 yr.

TThis is the avemge strike. Strikes range between N. 22° W, and N, 55° W. (Y-216,p. 5-13).

R interval is estimated to be tens to

19Y.374 {p. 225) reported that earthquak

freds of th

1 predomi ventical displac
stream channcls at two localities.

V3The first entry is for the fault on the northem side of the highland (northern frace): the sceond entry is for the fault on the western side of the hightand (western trace: Y-R13).

has been | to 2 m for 2 9-m-high scarp on a surface with an estimated age of 500 ka (Y-1073. p. 101),
*The first entry is the strike of GTH on the south along Paymaster Ridge: the second entry is the strike of GTH on the north slong the General Thomas Hills (Y-238: Y-853).

gnitude 25.0 have recurred cvery 20 yr for the past 60 ye on LL, Earthquakes of this size occurred in 1938, 1961, and 1981 {Y-1052. p. {4]).
on LMT was inferred by Y-1069 (p. 388) on the basis of the sinuous character and large heights of the associated scarps. In addition. Y-1069 (p. 38%) reporied right-lateral displacement of

D Displacement on OWV has been primarily right lateral, with a minor componcent of dip-slip (normal) displacement (Y-427: Y-1046). Howaver. the dip-slip component may be significant locally (Y-427, p. 6)
14SPS has a curving trace (Y-1041, Its northern part strikes nonth. Its central section strikes north-northwest. Its southern part strikes northwest.
1358 adjacent to the Sheep Range front has a curving trace (Y-671: Y-852). The northern portion strikes north-northwest. The central portion strikes north. The southern portion strikes nonhcm
YESEDR has 1 general nonth-nonheast. curving strike (Y-852). The southern end of SEDR strikes northwest. The remainder of SEDR strikes between north-northeast and north-northwest.

1"The westem subzone of SDV of Y-472 (p. 404) and Y-603 (p. 25) between the Confidence Hills and the southern Owlshead Mountains strikes between N, £5° E. and N. 30° W.. their castern subzone in This same arca sirikes

hetween N. 40> W.and N. 50° W,




Table 18. Recurrence interval, strike, and type displacement for known and suspected Quaternary faults greater than 100'km from Yucca Mountain— Continued
Hy_a29 {p. 4) suggested that SDV has & minor comp of vertical displ . Y472 (p. 407) recognized both lateral and vertical displacement on his castern subzone of SDV between the Confidence Hills and the

hem Owlshead M ins. Displ on his western subzone in this area has been predominanty right-lateral strike slip. ) .
MSYL strikes generally cast, but the trace curves slightly so that portions of the fault strike either northeast or northwest (Y-238),

*Displacement on TEM is shown by Y-25 as lef-lateral strike slip and by Y404 (pl. 31 as down-to-the-north dip slip.
HWR has a curving. but gencrally north strike, WR north of Fang Ridge strikes north-northwest; WR south of the ridge strikes north-northeast (Y-813; Y-853).

BWIL sirikes generally northwest (Y-413: Y-1020). The southeastem end of WIL strikes nonth-northwest (Y-1020),




APPENDIX 2: DESCRIPTION SHEETS COMPILED FOR
KNOWN AND SUSPECTED QUATERNARY FAULTS
WITHIN ABOUT 100 KM OF YUCCA MOUNTAIN

This appendix summarizes available data about known and suspected Quaternary faults identified within
about 100 km of the potential repository at Yucca Mountain. The data, which have been summarized from published
and readily available literature, are organized on description sheets in a format that emphasizes the Quaternary
characteristics of the faults. Data for each fault are assembled into the sections described below. An entry of “No

information” indicates that no information for that section was found in the cited references. Measurements that
" "were reported in the references in metric units are noted in these units in the appendlx Measurements that were
- . reported in English units in the references are noted in both metric and English units in the appendix. '

FAULT NAME

Names for the faults are taken from the cited references, if possible. The reference from which the name has
been taken is indicated under the “References” section, although other authors may also use the name. If alternative
names have been used in the literature, then these names are also indicated. If no name was noted in the references,
a name was given to the fault, usually on the basis of a nearby geographic feature. The abbreviations noted after the
fault name were assigned for ease in labeling of the faults on the plates and figures.

PLATE OR FIGURE

This is the number of the plate or figure in this compilation on which the fault is shown.

REFERENCES

References that show or discuss the fault are listed. The references have been assigned a number beginning
with “Y—", so that each reference has a unique identifier. Full citations of the references are listed numerically in .
Appendix 4 and alphabetically in Appendix 5. References listed under “Not shown by . . .” are those references
(primarily maps) that cover the area in which the fault is located but that do not show the fault. Some references
that are noted show only a portion of the fault, either because the authors did not recognize the entire fault as
portrayed in another reference or because their map or study area does not include the area of the entire fault.
References that portray a fault in a significantly different manner from the way it is shown on plates 1 and 2 of this
compilation are also noted in this section.

LOCATION

The location of each fault in relation to the potential repository site at Yucca Mountain was measured on
topographic maps at a scale of 1:250,000. The first two numbers (separated by a /) give the location of the closest
point of the fault to the site (indicated by the black circle labeled “YM” on plate 2 of this compilation) in terms of
distance and compass direction using an azimuthal scale and north as 0°. The second group of numbers gives the
same point in terms of approximate latitude and longitude.
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A brief description of the location of the fault follows. Major physiographic features noted here and in the
following sections-are shown on fig. 4 or on plates 1 and 2.

Figure 4. Physiographic features in the area covered by plates 1 and 2.

USGS 7-12" QUADRANGLE:
The U.S. Geological Survey topographic quadrangles that cover the area of the fault are listed alphabetically.

FAULT ORIENTATION

- This is the general direction of the fault’s strike (1) as recognized on plates ! and 2 of this compilation, or
(2) as noted in the references. A measured strike, dip direction, or dip amounts may also be listed if these figures
were noted in the references. The width of the fault is sometimes given.

FAULT LENGTH

This is the length of the fault as reported in the listed references or as estimated from the maps in these
references. Because the scales of the maps are variable, the accuracy of these measurements is also variable. The
measurements should be considered approximations only. As noted elsewhere in this compilation, the lengths
reported here are sometimes dependent upon how fault traces have been grouped together into an individual fault
in this compilation. The lengths do not necessarily reflect rupture length. If a fault has been subdivided into
segments or sections (e.g., the Ash Meadows fault, the Bare Mountain fault), then the length of each segment or
section is noted. In some cases, several distinct faults have been grouped under one name for ease of discussion.
In these cases, the lengths of the individual faults are given. If major sections of a fault are portrayed as concealed,

‘the lengths of these sections, as well as that of the entire fault, are noted. If available, the lengths of associated
scarps or the lengths of sections of the fault that have scarps are reported.

STYLE OF FAULTING

The type or types of displacement along the fault are given in this section. The type of displacement noted
in this section may have been (1) reported directly in the references, (2) inferred from the portrayal of the fault on
maps, or (3) interpreted from reported fault—scarp characteristics, stratigraphic relationships, or other geologic
evidence, as indicated in this section. Occasionally, the types of displacement reported in the references appear to
conflict. These differences are noted and may be the result of studies that were completed at different localities
along the fault or of changes in displacement over time along the fault.

SCARP CHARACTERISTICS

Characteristics of associated fault scarps, such as height, surface displacement, and maximum scarp-slope
angle, are noted if they are reported in the references.
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DISPLACEMENT

This section includes estimates or measurements of the total fault displacement, the displacement recorded by
Quaternary deposits (the Quaternary or late Quaternary displacement), and the displacement that occurred during
the youngest rupture, if this information is available. The amount of displacement, the unit or deposit displaced and
its estimated age, and the location at which the displacement was estimated or measured are noted. Displacements
of several different deposits and at several different localities may be reported for some fauits.

AGE OF DISPLACEMENT

In this section, the age of the youngest surface rupture on the fault is emphasized if it has been reported. The
age of older surface ruptures are also noted, if available. The estimated ages of displaced deposits or surfaces and
of undisplaced deposits or surfaces are given if possible. The techniques (e.g., radiometric, soil development,
surface characteristics) used to estimate the ages for the deposits or surfaces are also noted. In same references, the
ages of the displacements are reported using an age term, such as late Quaternary. If stated, the author’s definition

.ofthe time interval is given. Age terms are used occasionally with no further definition of the time interval intended.
If ages are reported for several localities along the fault, all of the ages are listed with a brief description of each
locality. Individual references should be consulted for the exact locations and detailed information.

SLIP RATE

Rates given in this section were either reported directly in the references or were estimated using reported
information about the amount and age of displacement on the fault. The time interval for which the rate is reported
or estimated is noted. Because the exact displacement direction is unknown for most of the faults in this compilation
and because most of the reported amounts of displacement have not been measured within the fault plane, the slip
rates listed in this section are usually apparent slip rates.

RECURRENCE INTERVAL

Recurrence intervals in this section were either reported directly in the references or were estimated using
reported information about the number of surface ruptures interpreted to have occurred during a given time interval.
The time interval for which the recurrence is reported or estimated is noted.

RANGE-FRONT CHARACTERISTICS

If a range front is associated with the fault, the front’s characteristics (e.g., straightness, steepriess, general age
of deposits preserved along the front) are noted. Most of the reported characteristics are from Dohrenwend and
others (1991, 1992).

ANALYSIS

This is a brief descriptioh of the methods used to study the fault as reported in the references.

RELATIONSHIP TO OTHER FAULTS

The relationships noted in this sections are either (1) from the references in which authors directly or
indirectly relate the fault to other faults in the region or (2) from spatial relationships observed on plates 1 and 2 of
this compilation (e.g., is the fault parallel or perpendicular to adjacent faults). The relationships among some faults
have received much speculation and alternative interpretations are noted, if available. In general, however, the
structural relationships among faults in this region are largely unknown.
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Airport Lake fault (AIR)

Plate or figure: Plate 2.

References: Y-222: Streitz and Stinson, 1974; Y-413: Jennings and others, 1962 {Trona sheet);
Y-415: Jennings, 1985 (Death Valley and Trona sheets); Y-425: Stinson, 1977; Y-427: Hart and others, 1989;
Y-640: Duffield and Roquemore, 1988; Y-1020: Jennings, 1992; Y-1035: Roquemore and Zellmer, 1983;
Y-1052: Wills, 1988 (evaluated only the southern half of AIR, the portion on the Ridgecrest North, Volcano Peak,
and White Hills quadrangles, p. [3]); Y-1053: Wills, 1989 (discussed only the Hot Springs segment of AIR);
Y-1110: Roquemore, 1981 (subdivided AIR into four segments); Y-I111: Roquemore and Zellmer, 1987 -
Y-1112: Walter and Weaver, 1980; Y-1113: Duffield and Bacon, 1981; Y-1122: von Huene, 1960;
Y-1126: Roquemore, 1980; Y-1145: Roquemore and Zellmer, 1983.

.. Location: 138 km/234" (distance and direction of closest point from YM) at lat.36°06"N. andlong [17°40°W.
(location of closest point). AIR is located along the western side of the Coso Basin (a graben), in the southern Coso
Range, and in Indian Wells Valley. Y-1110 (pls. 2 and 3) subdivided AIR into four segments, from south to north:
Southern segment, Northern segment, Coso Hot Springs segment, and Haiwee Springs segment. (The segments are
not shown on plate 2.)

USGS 7-12" quadrangle: Airport Lake, Cactus Peak, Pearsonville, Petroglyph Canyon, Ridgecrest North,
Volcano Peak, White Hills.

Fault orientation: AIR strikes approximately north (Y-1035, p. 198; Y-1110, pls. 2 and 3; Y-1145, p. 6) to
northeast (Y-1110, pls. 2 and 3). The Southern and Northern segments of Y-1110 (pls. 2 and 3) strike north; the Coso
Hot Springs segment of Y-1110 strikes northeast; the Haiwee Springs segment of Y-1110 strikes north—northeast
(Y-1110, pls. 2 and 3). Y-1110 (p. 76) reported that AIR strikes between N. 10° E. and N. 20° E. and dips between
50°E. and vertical.

Fault length: The length of AIR was noted to be 230 km by Y-1110 (p. 21, 74), >35 km by Y-1145 (p. 6),

>50 km by Y-1052 (p. [3, 8]), and >60 km (from the Coso Range into Indian Wells Valley) by Y-1035 (p. 198). AIR
forms a narrow zone along the western side of the Coso Basin, but to the south in Indian Wells Valley, the zone
widens to >8 km (Y-1035, p. 198; Y-1052, p. [6]). The width of AIR is reported to be 10 km by Y427 (table 1,
sp 7).

Style of faulting: AIR is a broad zone of left—stepping, en echelon approximately north—striking traces that
show normal displacement (Y-1035, p. 198; Y-1052, p. [3]; Y-1110, p. 17, 76). A right—lateral component of
displacement has been inferred by Y-1110 (p. 17, 19-20) for the his Southern and Northern segments on the basis of
(1) the left-stepping, en echelon pattern of traces (Y-1052, p. [8]; Y-1110, p. 17), (2) the displacement of stream
channels observed by Y-1110 (p. 19-20, pl. 2), (3) the presence of shutter ridges (Y-1110, p. 19-20), and (4) the first
motions determined from historic earthquakes reported by Y-1112 (p. 2442, 2448-2449).

No right—lateral component of displacement has been recognized along the Coso Hot Springs segment to the
north (Y-1053, p. [2]), but the segment has'evidence for vertical displacement (Y-1110, p. 20). Fumaroles and hot
springs are aligned with this segment (Y-1110, p. 20-22, pl. 3).

Y-1145 (p. 7, 8) interpreted geodetic and level-line surveys as showing continuing extensional deformation
across the section of AIR adjacent to Indian Wells Valley.
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Airport Lake fault (AIR) — Continued

Scarp characteristics: Scarps on alluvial surfaces along the Coso Hot Springs segment have slopes of 20°
to 30° (Y-1053, p. [2]). On the basis of five topographic profiles measured across beveled scarps on the Coso Hot
Springs segment, Y-1110 (p. 50-51, table 1) noted a maximum scarp height of 7.1 m and lower scarp heights of 6.2
4.3,4.1, and 3.4 m. Two or three bevels identified by Y-1110 (table 1, p. 50) on all scarps except the one that is
3.4 m high suggest that these scarps formed during multiple events.

Two scarp profiles measured across the southern segment of AIR suggest scarp heights of 16.9 and 4.8 m
and “free—face™ angles of 49° and 69", respectively (Y-1110, table I, p. 50). . ’

*

Displacemcnt: Y-1145 (p. 6) reported a total vertical displacement of at least 600 m near Coso Basin on the
Southern segment of Y-1110 across a zone about 5 km wide. On the basis of trench exposures on this segment,
Y-1110(p. 31, 74) noted an apparent vertical (east-side-down) displacement of 3.4 m in alluvium containing clasts
of obsidian correlated with rhyolite domes in the Coso Range. These domes have dates of 90 ka + 25 ka and
88 ka + 38 ka (K—~Ar; Y-1110, p. 31, 74, citing C:R. Bacon, written commun:; 1979). About 6 km north of this
trench site but still on his Southern segment, Y-1110 (p. 74, pl. 2) recognized rightlateral displacement of 125 m
in.a basalt flow that he assumed to be >400 ka and <I Ma.

Y-640 (p. 173) reported that Mesozoic rocks have been displaced, down to the east, at least 500 m near Coso
Hot Springs and Airport Lake.

Age of displacement: Y-1052 (p. [6]) noted that AIR displaces Holocene and late Pleistocene alluvium
along the western side of the Coso Basin and in Indian Wells Valley. The fault also displaces a late Pleistocene
basalt in the southern Coso Range.

The youngest deposits shown by Y-1113 to be displaced by AIR are Holocene and Pleistocene alluvial
deposits (their Qya unit). AIR is also portrayed by Y-1113 to displace Pleistocene alluvium (their Qoa deposits),
Pleistocene basalt flows (their Qbw, Qbc (1.07 Ma + 0.14 Ma; K—Ar), and Qba deposits), Pleistocene and Pliocene
sedimentary rocks in the White Hills (their QTs unit), and Pleistocene and Pliocene basalt flow and pyroclastic
deposits (their QTbr and QTbrp units). This map also shows that traces of the Southern segment of Y-1110 appear
to be concealed by Pleistocene basalt west of the White Hills (their Qbh unit; 188 ka + 35 ka; K~Ar). However,
Y-1052 (p. [3]) reported that basalt of this age is displaced by AIR (citing Y-1113).

On his Southern segment, Y-1110 (p. 28) estimated that alluvial fans containing scarps are not older than
10 ka (Holocene). He (Y-1110, p. 17-19) inferred Holocene surface rupture on the basis of a lack of varnish on.
surface stones that he concluded had been flipped by seismic shaking. Scarps are noted by Y-1052 (p. [3]) to have
a “fresh” morphology. The age of the youngest rupture on this segment was estimated initially by Y-1110 (p. 51)
to be about 40 yr on the basis of scarp morphology. However, Y-1110 (p. 51) concluded that this age must be
incorrect given the lack of recorded historic earthquakes large enough to produce this scarp. In a trench across this
* segment of AIR, Y-1110 (p. 31) noted displacement of alluvium containing clasts of obsidian that correlated with
thyolite domes dated at 90 ka + 25 ka and 88 ka + 38 ka (citing C.R. Bacon, written commun., 1979). Y-1110
(p. 74, pl. 2) also reported displacement of a basalt flow that has not been radiometrically dated but that Y-1110
concluded was emplaced some time between 400 ka and | Ma on the basis of stratigraphic relationships.

On the basis of geodetic and level-ine surveys, Y-1145 (p. 7-8) concluded that deformation within the Coso
Range and Indian Wells Valley is continuing “at rates significantly higher than those observed in much of the
tectonically active western United States.”

Slip rate: Using 3.4 m of vertical displacement in alluvium containing obsidian correlated to rhyolite dated
at 90 ka + 25 ka and 88 ka + 38 ka (range of 50 ka to 126 ka) as noted by Y-1110 (p. 31), an apparent vertical slip
rate between 0.03 and 0.07 mm/yr is estimated for his Southern segment of AIR. This would be a minimum rate
because the displaced alluvium must be younger than the included obsidian clasts.

On the basis of 125 m of right—lateral displacement of a basalt fiow emplaced between 400 ka and 1 Ma,
Y-1110 (p. 81) noted an apparent lateral slip rate of 0.1 to 0.3 mm/yr on his Southern segment of AIR.

Recurrence interval: No information.
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Airport Lake fault (AIR) — Continued

Range-front characteristics: Along a portion of the southern Coso Range adjacent to his Southern segment,
Y-1110 (p. 19-20, fig. 13) noted a very sharp front with faceted spurs.

Analysis: Aerial photographs (Y-1052, p. [5], scales 1:12,000 and 1:24,000; Y-1053, p. [2], scale 1:30,000;
Y-1110, p. 8, scales 1:6,000 to 1:60,000 (some low—altitude, low—sun—angle photographs); Y-1122, p. 8, scales
1:12,000 and 1:47,500). Field examination (Y-1052, p. [5]; Y-1110, p. 8). Detailed geologic mapping (Y-1122, p- 8).
Topographic scarps profiles using plane table and alidade and the methods of Wallace (1977, Y-1118)

(Y-1110, p. 8-9, 44-51). Trenches (Y-1110, p. 28-39, Trench A on his Southern segment). Gravimetric survey and

data interpretation (Y-1122, p. 8, 54-57, appen. A). Geodetic and level-line triangulation network (Y-1145, p. 7). - .

"Relationship to other faults: Y-427 (table 1, p. 17) and Y-1052 (p. [3]) suggested that AIR either merges
with or intersects the northwest—striking Little Lake fault (LL) in Indian Wells Valley. Northwest—striking fault
traces in Indian Wells Valley have been considered part of LL by Y-1035, Y-1110, and Y-1111 (all cited in Y-1052,
p- [2]), although these traces are continuous with AIR and have similarities to both faults (Y-1052,p.[2]). In =~
contrast, Y-1035 (p. 198) suggested that AIR is truncated by LL because their preliminary mapping revealed no
evidence for AIR southwest of LL in Indian Wells Valley. Y-1035 (p. 200) also speculated that the fault pattern-and
distribution of epicenters of earthquakes along the traces of LL and AIR suggest that displacement along both faults
has been interrelated. For example, Y-1035 (p. 200) cited the change in the dip of flexures along LL as they truncate
the eastern and western sides of AIR as indicating a direct relationship between the two faults.

Y-1145 (p. 6) suggested that AIR and LL are a result of the same regional stress field and that the two faults
“are components of the regional right—slip shear and the east—west extension that characterize the tectonics of the
western Basin and Range physiographic province.”
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Amargosa River fault (AR)

Plate or figure: Plate 2.

References: Y-238: Reheis and Noller, 1991 (pl. 4); Y-695: Donovan, 1991 (name from this reference); -
Y-809: Donovan, 1990 (her north—northwest—striking Ash Meadows fault?); Y-892: Claassen, 1985 (his
northwest—striking, inferred Stewart Valley fault?, fig. I, p. F2). Not shown by Denny and Drewes, 1965 (Y-386,
pl. 1).

Location: 40 km/183" (distance and direction of closest point from YM) at lat 36°29'N. and lang 116°28°W.
(location of closest point). AR is located in the Ash Meadows portion of the Amargosa Desert parallel to and about
4 km northeast of the Amargosa River (Y-695, p. 47). '

" USGS 7-1/2' quadrangle: Franklin Well.

_ Fault orientation: AR strikes noﬁhwest, AR is shown by Y-695 (pl. 1,p. 47, 49, fig. 3-4) as discontinuous, -..
en echelon lineaments and scarps that form a zone that trends N. 48° W. AR is portrayed as a nearly continuous,
relatively prominent northwest—trending lineament by Y-238 (pl. 4).

Fault length: The length of AR is about 15 km as measured from sec. 17, T. 1758, R.49 E. to sec. 16,
T. 18 S., R. 50 E. (Y-695, p. 47). AR is about 7 km wide (Y-695, p. 47-48).

Style of faulting: Y-695 (p. 50) inferred right-lateral displacement on AR, because of the possibility that AR
is an extension of the Pahrump fault (PRP), on which displacement is thought to be right lateral. Y-695 (p. 50)
interpreted east—trending folds in Tertiary (Miocene?) sediments to have formed by compression caused by a left
step between PRP and AR. Such compression would occur if displacement on both faults has been right—lateral.

Scarp characteristics: No information.
Displacement: No information.

Age of displacement: The youngest surfaces on which scarps or lineaments have been mapped are
interpreted to be Holocene (<10 ka) by Y-695 (p. 50).

Slip rate: No information.
Recurrence interval: No information.
Range-front characteristics: No range front is associated with AR.

Analysis: Aerial photographs (Y-238, p. 2, scales 1:24,000 to 1:80,000; Y-695, p. 3, 37, 39, scales 1:12,000
(low—sun-angle) and 1:60:000). Field examination (Y-695, p. 37). Topographic scarp profiles (Y-695, p. 50,
appen. A, profile P3).

Relationship to other faults: Y-695 (p. 50, 74) inferred AR to be an extension of the PRP because, as she
noted, the two faults have parallel strikes and nearly join across a left step between Stewart Valley and southern Ash
Meadows. Y-238 (pl. 4) portrayed the two faults as nearly continuous. The mapping by Y-695 (pl. 1) suggests that
a 20—km—long break in surficial expression exists between PRP in Stewart Valley and AR in Ash Meadows.

Y-695 (p. 48) suggested that the southeastern end of AR may extend to the north—striking Ash Meadows fault
(AM), at a point where a discontinuity exists in the surficial expression of AM. In contrast, Y-238 (pl. 4) portrayed
northwest-trending lineaments associated with AR as continuing east of the northern end of the Resting Spring
Range across the trace of AM as mapped by Y-695 (pl. 1).

Y-695 (p. 48) suggested that the northwestern end of AR may truncate the northern end of a zone of
north—trending, west—facing fault scarps on surfaces of Quaternary/Tertiary polestrian carbonate rocks. (These
scarps are shown as fault traces on plate 2 of this compilation, but they are not labeled with a fault name.) However,
she noted that one north—trending graben within this zone extends north of AR.
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Ash Meadows fault (AM)

Plate or figure: Plate 2.

References: Y-68: Swadley, 1983; Y-69: McKittrick, 1988; Y-238: Reheis and Noller, 1991 {(pl. 4):
Y-386: Denny and Drewes, 1965 (pl. 1, part of AM may correlate with their north—striking, ~1—km—long fault about
1.5 km southwest of Devils Hole); Y-389: Drewes, 1963 (fig. 2, p. 5: shows the Shoshone fault zone in Amargosa
Valley south of Eagle Mountain); Y-695: Donovan, 1991 (name from this reference); Y-809: Donovan. 1990 (her
north—striking Rooker Road fault?); Y-892: Claassen, 1985 (AM may correlate with a portion.of his north—
northwest—striking, inferred Gravity fault, fig. 1, p. F2); Y-996: Hay and others, 1986; Y-1020: Jennings, 1992
(shows two north-northwest—striking faults along the Amargosa River south of Eagle Mountain and one north—
northwest—striking fault west of Eagle Mountain).

Location: 34 km/169° (distance and direction of closest point from YM) at 1at-:36°33'N. and long 116°22"W.

(location of closest point). AM is located.in the Ash Meadows portion of the Amargosa Desert and-along the western -

side of the Resting Spring Range.

USGS 7-122' quadrangle: Bole Spring, Devils Hole, Eagle Mountain, East of Deadman Pass, Skeleton Hills,
Stewart Valley, Twelve Mile Spring.

Fault orientation: AM strikes generally north. AM is composed of en echelon lineaments and scarps that
are discontinuous in geomorphic expression and variable in strike (Y-238, pl. 4; Y-695, pl. 1). Y-695 (p.51)
subdivided AM into three sections (northern, central, southern) on the basis of these discontinuities. The northern
section consists of two branches, a western one striking N. 18" W. and an eastern one striking N. 28" E. (Y-68;
Y-695, p. 51-52). The central section strikes north to N. 10° W. and is juxtaposed on an alignment of springs that
trends N. 24" W. (Y-695, p. 51, 55). The southern section of AM, located along the Resting Spring Range, strikes
north (Y-69; Y-695, p. 71).

Fault length: The total length of AM is about 60 km from just south of the Rock Valley fault (RV) to the
southern end of the Resting Spring Range as estimated from Y-69 and Y-695 (pl. 1). The northern section of Y-695
is 7 km long and 3 km wide (Y-695, p. 53). The central section is 5 km long and 3 km wide (Y-695, p. 57). The
southern section of AM is about 48 km long as estimated from Y-69 and Y-695. This section includes fault traces
along the western side of the Resting Spring Range. :

' Style of faulting: Normal dip slip has been dominant along AM as indicated by (1) a graben along the
southern section (Y-695, p. 71), (2) slickensides that are exposed in a trench (TR3) along the central section and that
have a 90" rake (Y-695, p. 59), and (3) west—facing scarps that contain material on their hanging wall that is younger
than material on their footwall (Y-695, p. 51). Faults exposed in Trenches TR3 and TR4 along the central section
dip 557 to 58" to the west (Y-695, p. 59-60).

Scarp characteristics: Y-695 (p. 51) noted west—facing fault scarps associated with the western branch of
the northern section. Scarps along the central sectionof AM are 0.35t0 1.2 m high with maximum slope angles of
10.5" and 12.5% (Y-695, p. 58, appen. A, p. 142-143). Vertical scarp heights along the southern section (along the
Resting Spring Range) are generally <1 m (Y-69).

Displacement: Y-996 (p. 1,490) inferred at least 50 m of down—to—the—west displacement along a north—
striking fault 0.5 km west of Fairbanks Butte by assuming that tuffs dated at about 3.2 Ma at several localities in the

Amargosa Desert are correlative. Y-695 (p. 53) interpreted this displacement to be along the western branch of her
northern section of AM. :

Vertical separation is >2 m, and probably >3 m, along the central section of AM at Trench TR3 (Y-695, p. 59-
60). Y-695 (p. 64) estimated a vertical displacement of 155 cm across AM at Trench TR4 along her central section
of the fault. This estimate was made using the base of an exposed soil profile as a piercing point.
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Ash Meadows fault (AM) — Continued

Age of displacement: Scarps along the western branch of the northern section are mostly on surfaces of
Holocene alluvium (her Qla deposits; <10 ka; Y-695, p. 51). The map by Y-68 portrays northeast—striking traces
along the eastern branch of the northern section of Y-695 in Pleistocene deposits (his Q2bc deposits) and
Pleistocene and Pliocene? deposits (his QTa deposits).

Soils developed on displaced deposits along the central section and exposed in Trench TR4 are interpreted

- by Y-695 (p. 64) to suggest an age of >10 ka and possibly about 40 ka for these deposits. Y-695 (p. 69) suggested
that this age estimate is supported by the possible correlation of the deposits in Trench TR4 to deposits exposed -
along the Rock Valley fault (RV). The deposits along RV have been dated by uranium—trend methods at 38 ka by
Yount and others (1987, Y-20). The youngest displaced deposits exposed in Trench TR3, another trench along the
central section, are interpreted by Y-695 (p. 59) to be most likely late Pleistocene. This interpretation is based on
degree of soil development and induration. A l-km-long fault trace in the central section of Y-695 is portrayed

by Y-386 (pl: 1) as displacing Quaternary playa-and alluvial-fan deposits (their Qp and Qgs units). However, they -
inferred the presence of the fault from the distribution of the playa and alluvial-fan deposits, which abut each other,
and suggested that “differential erosion along some sort of structural break” is the best explanation for the pattern
that they noted (Y-386, p. L42).

The youngest surfaces that exhibit scarps along the southern section of AM (along the Resting Spring Range)
are portrayed by Y-69 as early Holocene and/or latest Pleistocene (her Qf3 deposits). The map by Y-69 also shows
scarps preserved on surfaces of older deposits: late and/or middle Pleistocene (her Qf2 deposits, older than 10 ka
and younger than 300 ka to 500 ka), middle and/or early Pleistocene (her Qf1 deposit, older than 300 ka to 500 ka),
early Pleistocene and/or late Tertiary (her QT deposits), and Miocene and older (her Ts deposits). In addition,
Y-69 noted that Holocene deposits (her Qf4 deposits, <10 ka) are not cut by fault traces. On the basis of these
relationships, the embayed character of the range front, and the presence of pediments formed on bedrock
preserved basinward of the range front, Y-69 speculated that late Quaternary fault activity has been minimal along
the Resting Spring Range.

The three faults south and west of Eagle Mountain are noted to be Quaternary by Y-1020, because he noted
evidence for displacement since 1.6 Ma.

Slip rate: The average apparent vertical slip rate since late Pliocene along the western branch of the nonhém
section of AM is 0.016 mm/yr as reported by Y-695 (p. 53). This rate is based on 50 m of displacement of a 3.2—
Ma tuff (Y-695, p. 53; Y-996, p. 1,490).

The apparent vertical slip rate since about 40 ka along the central section of AM is about 0.04 mm/yr. This
rate assumes an estimated age of about 40 ka for a deposit displaced about 155 cm in Trench TR4 as reported by
Y-695 (p. 64-69).

Recurrence interval: No information.

Range-front characteristics: No range front is associated with the northern and central sections of AM.
The southern section bounds the western side of Resting Spring Range, which is noted by Y-69 to be embayed by
alluvial-floored channels and to include pediments formed on bedrock basinward (west) of the range front.

Analysis: Aerial photographs (Y-69, scale 1:30,000; Y-238, p. 2, scales 1:24,000 to 1:80,000; Y-695, p. 3,
37, 39, scales 1:12,000 (low—sun—angle) and 1:60.000; Y-809 (low—sun—angle)). Field examination (Y-69: Y-695,
p. 37). Scarp profiles (Y-695, appen. A, profiles PI1-P2, P9-P12, p. 132-133, 140-143). Trenches (Y-695, p. 37,
Trenches TR3 and TR4). Soil descriptions (Y-695). Transects measured on alluvial fans (Y-69).

Relationship to other faults: Y-695 (p. 54) speculated that the eastern branch of the northern section of AM
could, instead, be a southwest—striking branch of the generally northeast—striking Rock Valley fault (RV).
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Ash Meadows fault (AM) — Continuéd

Y-695 (p. 58) noted that an apparent discontinuity at the southern end of the central section of AM occurs
across a 3—km right step that coincides with the southeastern projection of the northwest—striking Amargosa Rwer
fault (AR).

Y-892 (p. F3) noted that the hydrologic characteristics of Ash Meadows change in the vicinity of the central
section of AM as portrayed by Y-695 (Gravity fault of Y-892). This change is in part indicated by large springs along
and east of the fault (Y-892, p. F3).

Y-695 (p.-75-76, fig. 7-1, p. 117) proposed that the central and northern sections of AM are extensions of
either the southern section along the Resting Spring Range ora north—northwest—strlkmg branch of the Pahrump
fault (PRP).

Y-389 (p. 55) mferred strike slip on his Shoshone fault zone in the Amargosa Valley and suggested that it is
one of several “master™ faults in the Death Valley region, along with the Furnace Creek fault (FC), the Southern
Death Valley fault (SDV; his Confidence Hills fault zone), and the Death Valley fault (DV).
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Badger Wash faults (BDG)

Plate or figure: Plate 1.
References: Y-25: Ekren and others, 1977; Y-404: Tschanz and Pampeyan, 1970 (pls. 2 and 3).

Location: 111 km/68° (distance and direction of closest point from YM) at lat 37°12°N. and long 115°18°W.
(location of closest point). BDG includes four faults within Badger Valley and in small unnamed valleys between
the Pahranagat Range and the East Pahranagat Range.

USGS 7-172" quadrangle: Alamo, Badger Spring, Desert Hills NE, Lower Pahranagat Lake NW.
Fault orientation: The four faults in BDG strike primarily north—northwest (Y-25; Y-404).

Fault length: The longest fault of the four included in BDG (the cast—central fault) is about 13 km long. The

eastern and western faults are each 8 km long. The shortest fault (the west—central fault) is 4 km long. These lengths
were estimated from the map by Y-23.

Style of faulting: Three of the four faults 1ncluded in BDG are shown by Y-25 to be down to the west; the
longest fault is shown by Y-25 as down to the east.

Scarp characteristics: No information.
Displacement: No information.

Age of displacement: Portions of the two eastern faults included in BDG are shown by Y-25 as faulted
contacts between pre-Tertiary or Tertiary rocks and Holocene to Pliocene alluvium and colluvium (their QTa
deposits). One short section of the longest fault is shown by Y-25 as a faulted contact between their QTa deposits
and Holocene and Pleistocene alluvium (their Qa deposits). Portions of the two western faults in BDG are shown
by Y-25 as faulted contacts between pre~Tertiary or Tertiary rocks and their Qa deposits. Y-404 portrayed all four
faults of BDG as post—Laramide structures. They showed the longest fault as a faulted contact between Tertiary
volcanic rocks and either unconsolidated Quaternary and Tertiary gravel and alluvium (pl. 3) or Pliocene lake beds
(pl. 2). '

Slip rate: No information.

Recurrence interval: No information.

Range-front characteristics: No information.

Analysis: Compilation of prev1ous work (Y—25) Aerial photographs (Y-404, p. 2, scale 1:60,000). Fleld
mapping (Y-404, p. 2).

‘Relationship to other faults: “The southern ends of the eastern two faults may terminate at the northéast—
striking Arrowhead Mine fault (ARM) of the Pahranagat fault (PGT). Faults in BDG parallel the Hiko fault (HKO)
and the Hiko—South Pahroc faults, all of which are east of ARM.
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Bare Mountain fault (BM)

Plate or figure: Plates | and 2, Figure 5.

Figure 5. Bare Mountain fault along the eastern side of Bare Mountain.

‘References: Y-1: Carr and Monsen, 1988; Y-3: Reheis, 1988 (her Bare Mountain range—front fault or range—

front fault, p. 103; subdivided BM into five segments, p. 110, fig. 8.1, p. 104); Y-26: Swadley and others, 1984 (their . -

Bare Mountain fault zone, pl. 1, p. 18); Y-40: Cornwall and Kleinhampl, 1961; Y-64: Swadley and Parrish, 1988:
Y-101: Ackermann and others, 1988; Y-232: Cornwall, 1972; Y-234: Monsen, 1983; Y-238: Reheis and Noller,
1991 (pl. 3); Y¥-572: Zhang and Schweickert, 1991; Y-662: Hamilton, 1987, Y-1041: Monsen and others, 1992.

“Location:- 14 km/260" (distance and direction-of closest point from YM) at lat 36°48°N. and long 116°37°'W. "
(location of closest point). BM is located along the eastern side of Bare Mountain and the western side of Crater Flat.

USGS 7-1/2" quadrangle: Beatty Mountain, Carrara Canyon, Crater Flat, East of Beatty Mountain.

Fault orientation: BM strikes generally north. Most fault traces dip eastward 60° to 80°; some traces dip
gently southeastward (Y-1, p. 55). For example, northeast of Chuckwalla Canyon BM dips southeast 35° to 45°
(Y-3, p. 105). Y-64 showed a dip of 65° near the central part of BM east of the Panama Mine. Y-1041 portrayed
eastward dips between 30° and 55°.

Fault length: The length of BM is about 15.5 km as estimated from fig. 8.1 (p. 104) of Y-3 (from Joshua .
Hollow? on the north to Steves Pass on the south). Five segments that were identified by Y-3 (p. 110, fig. 8.1, p. 104)
have been numbered from north to south (fig. 5; locality names from Beatty 1:100,000 topographic quadrangle):
#1=3.5 km (Joshua Hollow? to Tarantula Canyon), #2=3.25 km (to Diamond Queen mine), #3=2.5 km (to SE1/4,
sec. 13, T. 13 S., R. 47122 E.), #4=3.75 km (to Wildcat Peak), #5=2.5 km (to Steves Pass). Lengths have been
estimated from Y-3 (fig. 8.1, p. 104). Y-1 (p. 55) suggested a segment boundary at Chuckwalla Canyon along
segment #2 above. The map by Y-64 portrays BM as very discontinuous, espectally south of Chuckwalla Canyon.

Style of faulting: BM is shown primarily as having down—to-the—east or down—to—the—southeast dip—slip
(normal) displacement (Y-1041). Y-1 (p. 55) reported a “strong component” of right—lateral displacement along -
steep eastward—dipping fault traces that compose a system of faults along the eastern front of Bare Mountain about
3 km north of Steves Pass. Nearly pure dip-slip was suggested by Y-1 (p. 55) for gentle southeast—dipping fault
traces in this same area. o : .

Scarp characteristics: No information.

Displacement: Y-3 (p. 107) reported a minimum vertical displacement of 1.75 m on segment #4. The
displaced deposit has an age of about 9 ka as estimated by Y-3 (p- 107) on the basis of its soil development and
possible correlation to Qlc deposits at Fortymile Wash.

Paleozoic rocks have been downdropped about 2.6 km into Crater Flat according to Y-101 (p. 33).

Age of displacement: Ages of displacement as estimated by Y-3 (p- 106-110, fig. 8.1, p. 104) for her five
segments are as follows (fig. 5). Segment #1: Middle and late Pleistocene(?), no data. Segment #2: At least one
event>350 ka and at least one younger event, based on a scarp just south of Tarantula Canyon. Segment #3: Middie
to late Pleistocene(?), based on a scarp that has been destroyed by mining activities. Segment #4: Holocene or late
Pleistocene, based on (1) evidence at locality 3 for one event younger than 5 ka to 15 ka, (2) evidence at locality 5
for two events younger than 40 ka to 50 ka, one of which probably occurred during early Holocene, and (3) evidence
at locality 4 for one event after about 145 ka—160 ka and another event since 9 ka. Segment #5: Middle to late
Pleistocene(?), no data.
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Bare Mountain fault (BM) — Continued

The map by Y-64 shows BM as displacing early Pleistocene and Pliocene(?) alluvial and colluvial deposits
(their QTa deposits), which they estimated to be much greater than 740 ka and probably greater than 1.2 Ma. This
map also portrays BM as a faulted contact between either Miocene gravel (their Tgs deposits), QTa deposits, or
Pleistocene alluvium (their Q2c¢ deposits; <740 ka and >270 ka + 30 ka, uranium—trend analyses) on the east side
of the fault and Paleozoic and Proterozoic rocks on the west side. In addition, this map shows Holocene alluvium
(their Qlc and Qlab deposits; <8,300 + 75 yr, "C date) overlying the central part of BM, east of the Panama Mine.

The map by Y-1041 shows that the youngest displaced deposits are younger alluvial fan deposits (their Qyf
deposits), which they concluded are Holocene. They stated that these deposits are equivalent in part to the Qla. -
Qlac, and Qlc deposits of Y-64.

Slip rate: An apparent vertical slip rate’during the Holocene of 0.19 mm/yr is estimated fof segment #4 of -
BM, using 1.75 m minimum displacement in a deposit with an age of about 9 ka as noted by Y-3 (her locality #4,
p. 107). ' i ' B

Recurrence interval: The average recurrence interval for ruptures at locality #4 on segment #4 is estimated
to be 73,000 to 80,000 yr on the basis of the conclusions of Y-3 (p. 107) that two ruptures have occurred in a buried
gravel with a soil inferred by Y-3 to have formed in 145,000 to 160,000 yr. This recurrence may be an over
estimate because, as Y-3 (p. 107) noted, the soil must have been mostly developed before the first faulting event,
so that this event may have occurred close to the age of the overlying unit, which was estimated to be 9 ka by Y-3

(p. 107).

The average recurrence interval for ruptures at locality #5 on segment #4 is estimated to be 20,000 to
25,000 yr on the basis of the conclusions of Y-3 (p- 110) that two ruptures occurred since deposition of an alluvial
deposit with an age of 40 ka to 50 ka (correlation of the soil developed in the alluvial deposit at locality #5 with
that in deposits in Fortymile Wash).

Range-front characteristics: Y-3 (p. 105) concluded that geomorphic characteristics along the eastern
front of Bare Mountain south of Tarantula Canyon (segments #2 through #5) suggest recurrent Quaternary fault
displacement. These characteristics are (1) a steep front with faceted spurs and (2) drainages that are deeply
incised in the mountains but that are aggrading adjacent to the range front on steeply sloping Holocene alluvial
fans that bury older alluvial fans. However, Y-3 (p. 105) noted that Holocene deposits north of Tarantula Canyon
(segment #1) are primarily limited to arroyos cut into older deposits and concluded from this observation that fault
displacement is older on this segment of BM than it is on the other segments to the south.

Analysis: Geomorphic mapping, interpretation of aerial photographs (scale 1:12,000), field reconnaissance,
examination of arroyos and prospect pits, soil studies (Y-3, p. 103).

Relationship to other faults: The relationship between BM and the Fluorspar Canyon fault (and other low—
angle normal faults cutting Bare Mountain) has been commented upon by several previous workers. Mapping by
-1 (p. 54) along Tates Wash and the relationship between a low-angle fault and a 14-Ma dike at their Stop 6
suggested to them that the Fluorspar Canyon fault is separate from and older than (activity ceased by late Miocene)
BM, which is located along the range—front. Y-1041 speculated that the north—northeast—striking Tates Wash fault
joins the northern end of BM. Y-662 suggested that the Fluorspar Canyon fault and BM are part of the same system
of detachment faults on top of the mid—crustal rocks.
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Beatty scarp (BS)

Plate or figure: Plates 1 and 2.

References: Y-6: Swadley and others, 1988; Y-18: Swadley and others, 1986; Y-40: Cornwall and
Kleinhampl, 1961; Y-43: Cornwall and Kleinhampl, 1964 (show only that part of BS west of long 116°45°W.);
Y-113: Harding, 1988; Y-182: Carr, 1984 (fig. 26, p. 58); Y-232: Cornwall, 1972; Y-379: Comwall and
Kleinhampl, 1961; Y-629: Rodriguez and Yount, 1988; Y-1041: Monsen and others, 1992 (show BS as a heavy
dashed line; an inferred fault?). :

Location: 26 km/272° (distance and direction of closest point from YM)atlat 36°51'N. and long 116°45'W.
(location of closest point). BS is located along the western side of Bare Mountain south of Beatty, Nevada, adjacent
to the Amargosa River and in the northern Amargosa Desert.

. USGS 7-172" quadrangle: Beatty, Beatty Mountain, Carrara Canyon, Gold Center.
Fault orientation: BS trends N. 40° W. to N. 10" E. as estimated from Y-6 (fig. 9.1, p. 114).

Fault length: The length of BS (from Beatty, Nevada, to the northern Amargosa Desert) is about 8 km as
estimated from Y-1041 or about 10 km as noted by Y-6 (p. 113) and as estimated from Y-232 (pl. 1). BS is shown
by Y-232 as concealed another 15 km to the south, so that the total length of BS could be as much as 25 km.

Style of faulting: The origin of the Beatty scarp is in question. BS has been mapped as a Quaternary fault
or as a faulted contact between Quaternary deposits and Paleozoic rocks by Y-40, Y-43, and Y-379. The morphology
of the scarp is consistent with dip—slip (normal) displacement along a west—dipping fault.

In contrast, Y-6 (p. 119) concluded that BS *“formed as an erosional scarp produced by lateral migration of the
Amargosa River.” They based this conclusion on “the trend and location of margins of the bottom lands occupied
by the river in late Quaternary time, the occurrence of fluvial deposits at or near the base of the scarp, the lack of
conclusive evidence of faulting revealed by surficial mapping and trenching, and the lack of offset of subsurface
horizons as shown by seismic—refraction and seismic—reflection profiles.” In addition, Y-113 (p. 123) concluded
that BS is not fault related because seismic—reflection data, which he interpreted, indicate that the only possible
projection of the surface scarp to depth would have down—to-the—east relative displacement, which is the reverse of

_the displacement direction suggested by the scarp at the ground surface. .

Scarp characteristics: BS is a discontinuous scarp that has been partially eroded by crosscutting streams and
partially buried by alluvium along about half its length (Y-6, p. 113). Scarp heights range between 2 and 30 m, with
maximum values occurring near the middle of the scarp (Y-6, p. 116). Maximum scarp-slope angles range between
357, where the scarp is highest, and about 20°, where the scarp is about 4 m high (Y-6, p. 116). '

Displacement: No information.

Age of displacement: Y-182 (p. 65) suggested that BS may represent Quaternary reactiv.ation of an older
fault. The map by Y-43 (pl. 1) shows the northwestern 1 km of BS as an approximately located fault that juxtaposes
Tertiary welded tuff (their TwAu‘nit) and Quaternary alluvium (their Qal deposits).

BS is interpreted by Y-6 (p. 119) to be early Holocene. This estimate is based on a '“C date of 10 ka + 0.3 ka,
which was determined by M. Rubin (written commun., 1985, cited by Y-6, p. 118), on carbonized wood fragments
that were discovered in gravelly alluvium (their Qf deposits) exposed at the base of the scarp in Trench BF—1
(sample #W-5673, Y-6, fig. 9.3, p. 117). This age is supported by an additional '*C date of 9.8 ka + 0.3 ka that was
determined on carbonized wood from the same stratigraphic unit (Qf deposits) exposed about 1 km southwest of
Trench BF-1 in a vertical bank adjacent to the Amargosa River (sample #W-5676, Y-6, p. 118). In addition, a
comparison of maximum scarp-slope angles for BS with those for dated fault scarps in north—central Nevada
suggested to Y-6 (p. 116) that BS is younger than 12 ka but is “more than a few thousand years in age.”
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Beatty scarp (BS) — Continued

In contrast, uranium—trend analyses yielded an age estimate of 480 ka + 50 ka for the Qf deposits (the same
stratigraphic unit that contained the carbonized wood that was dated at about 10 ka; Y-6, p. 118). In addition,
similar analyses suggested an age of about 70 ka for gravelly alluvium (their Q2¢ deposits). This age conflicts with
the older age estimate “in that it infers that the fan composed of unit Q2c truncated by the scarp is younger than
post~scarp deposits of unit Qf” (Y-6, p. 118). These inconsistencies in age estimates could not be resolved by
Y-6 (p. 118). ’

Slip rate: No information.
Recurrence interval: No information.
Range-front characteristics: No information.

Analysis: Measurement of twenty—-five topographic profiles across the scarp (Y-6, p. 116), but no plotted
profiles are shown by them. ‘Maximum scarp angles are summarized by Y-6 (p. 116)'in a histogram and correlated -
to histograms of scarp-slope angles compiled for young fault scarps in north—central Nevada by Wallace (1977,
Y-1118). Surficial mapping and a crude map that combines six Quaternary deposits into three units (Y-6, fig. 9.1,
p- 114, table 9.1, p. 115-116). There are no independent age determinations for the deposits, which have been
correlated to Quaternary stratigraphic units near the Nevada Test Site. Trenches (BF-1 and BF-2, Y-6,p. 116-117,
Y-18). Sketch logs of these trenches are included in Y-6 (figs. 9.3 and 9.4, p. 117) and are summarized in Y-18.
Radiometric age determinations (Y-6, p. 118). High~resolution seismic—reflection survey using MINI-SOSIE
technique (Y-6, p. 119; Y-113, p. 121-123). Seismic—refraction profiles (Y-6, p. 118, fig. 9.5; Y-629, p. 139-140).

Relationship to other faults: No information.
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Belted Range fault (BLR)

Plate or figure: Plate I.

References: Y-5: Ekren and others, 1971; Y-232: Cornwall, 1972; Y-813: Reheis, 1992 (pls. 1 and 2);
Y-853: Dohrenwend and others, 1992.

Location: 55 km/22° (distance and direction of closest point from YM) at lat 37°18°'N. and long [16°13"W.

(location of closest point). BLR is located along the western side of the Belted Range and along the eastern side of
Kawich Valley.

USGS 7-1/2" quadrangle: Belted Peak, Lambs Pond, Monotoﬁy Valley, Oak Spring Butte, Quartet Dome,
Rhyolite Knob, Sundown Reservoir, Wheelbarrow Peak.

Fault orientation: The strike of the southern half of BLR averages north—northeast. The strike of the
northern half averages north. BLR curves so that short sections.strike in directions between north—northwest and
north—northeast (Y-5; Y-232; Y-813; Y-853).

Fault length: The length of BLR is 38 ki as estimated from Y-853. This length includes a 7-km—long gap
in surficial expression. The length of BLR is 51 km as estimated from Y-813, 53 km as estimated from Y-5, and
54 km as estimated from Y-232. BLR north of Antelope Reservoir is shown as three subparallel strands by Y-5.

Style of faulting: No information.
Scarp characteristics: BLR is shown primarily as west—facing scarps (Y-5; Y-232; Y-813).

Displacement: Displacement on BLR near Cliff Spring has been interpreted from gravity data to be >610 m
(2,000 ft), valley side down, by Y-5 (p. 70) and by Y-232 (p. 32), both citing D.L. Healy (oral commun., 1964).

Age of displacement: BLR at two localities is portrayed by Y-853 as scarps on depositional or erosional

surfaces of late Pleistocene age (their Q2 surfaces with estimated ages between 10 ka and 130 ka). They portrayed
.BLR at two other localities as scarps on surfaces of early to middle and (or) late Pleistocene age (their Qi-2 surfaces
with estimated ages between 10 ka and 1.5 Ma). BLR at another locality is shown on surfaces of early to middle
Pleistocene age (their Q! surfaces with estimated ages between 130 ka and 1.5 Ma). '

BLR is shown by Y-813 as faults that are in Quaternary and Tertiary deposits and that were identified from
previous mapping. She also portrayed BLR as weakly expressed to prominent lineaments and scarps on surfaces of
Quaternary deposits.

BLR is shown by Y-5 as concealed by Pliocene through Holocene alluvium and colluvium (their QTa
deposits). However, Y-5 (p. 70) reported that BLR is expressed on aerial photographs as a “feeble” lineament and
as “small offsets of older alluvium.” Y-232 (pl. 1) showed most of BLR as concealed by Quaternary alluvium (his
Qal deposits). Both Y-5 and Y-232 portrayed an 8—km-—long section at the southern end of BLR as a fault in Tertiary
rocks (Y-5; Y-232, pl. 1).

Earliest displacement on BLR, and on other north—striking faults in the adjacent area, is interpreted by Y-5
(p. 70-71) as occurring after extrusion of the Timber Mountain Tuff (early Pliocene; about 11 Ma to 13 Ma).

Slip rate: No information.
Recurrence interval: No information.

Range-front characteristics: BLR is portrayed by Y-853 as a major range—-bounding fault that borders a
tectonically active range front, which is characterized by “fault juxtaposition of Quaternary alluvium against
bedrock, fault scarps and lineaments on surficial deposits along or immediately adjacent to the range front, a general
absence of pediments, abrupt piedmont-hillslope transitions, steep bedrock slopes, faceted spurs, wineglass valleys,
and subparallel systems of high-gradient, narrow, steep—sided canyons orthogonal to range front.” Portions of BLR
are shown by Y-813 as topographic lineaments bounding a linear range front.
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Belted Range fault (BLR) — Continued

Analysis: Aerial photographs (Y-5; Y-813, p. 4, scales 1:62,500 to 1:80,000; Y-853, scales 1:115,000 to
1:124,000 and 1:58,000). Field mapping (Y-5).

Relationship to other faults: BLR is approximately parallel to other north—northeast— and north—
northwest—striking faults along major range fronts in the area (Y-813; Y-853). These faults include the Hot Creek—
Reveille fault (HCR) along the eastern side of the Kawich Range northwest of BLR, the Kawich Range fault (KR)
along the western side of the Kawich Range east of BLR, and the West Railroad fault (WR) along the eastern side
of the Reveille Range and the East Réveille fault (ERV) along the western side of the Reveille Range, both
immediately north of BLR. BLR also parallels north-northeast-—and north—northwest—striking faults within basins
in the area, such as the Cactus Flat fault (CF) and the Cactus Flat—Mellan fault (CFML) both in Cactus Flat that is
northwest of BLR, the Emigrant Valley North fault (EVN) in Emigrant Valley east of BLR, and the Kawich Valley
faults (KV) along the western side of Kawich Valley immediately west of BLR (Y-813; Y-853).-The relationship
between BLR and KV, which bound opposite sides of Kawich Valley, is not known. The relationship between BLR
and ERV, which is immediately north of BLR and has a strike similar to that of BLR, is also not known.

95



Bonnie Claire fault (BC)
Plate or figure: Plate 1.

References: Y-10: Reheis and Noller, 1989: Y-232: Cornwall, 1972; Y-238: Reheis and Noller, 1991 (pl. 2); .
Y-407: Albers and Stewart, 1972; Y-853: Dohrenwend and others, 1992.

Location: 74 km/304° (distance and direction of closest point from YM) at lat 37°13'N. and long 117°08 'W.
(location of closest point). BC bounds ridges west of Bonnie Claire Lake (west of Sarcobatus Flat).

USGS 7-1/2" quadrangle: Bonnie Claire, Bonnie Claire Lake, Gold Mountam Scottys Castle, Scottys
Junction, Scottys Junction SW. .

"~ Fault orientation: BC generally strikes northeast (Y-232; Y-238; Y-853). Some individual traces in BC
curve, so that their strikes range between north—northwest and east—northeast (Y-232; Y-238; Y-853).

Fault length: The total length of BC is about 27 km as estimated from Y-238. The lengths of individual fault
traces range between | km and 8 km as estimated from Y-238.

Style of faulting: Displacemenis on fault traces near and south\'vest of Bonnie Claire Lake are generally down
to the northwest (Y-238). Displacements on fault traces north of Bonnie Claire Lake are generally down to the
southeast (Y-238). '

Scarp characteristics: No information.
Displacement: No information.

Age of displacement: The longest down—to—the—southeast fault trace at the northeastern end of BC (just
southwest of Scottys Junction) is shown by Y-232 as displacing Quaternary alluvium (his Qal deposits). The map
by Y-853 shows fault traces of BC at Bonnie Claire Lake primarily as scarps and (or) prominent topographic
lineaments on surfaces of Tertiary volcanic and sedimentary rocks. This map may portray one curving trace
immediately west of Bonnie Claire Lake as juxtaposing Quaternary alluvium against bedrock (difficult to
differentiate line width on map). Y-238 portrayed portions of BC as weakly expressed or prominent lineaments or
scarps on surfaces of Quaternary deposits.

Slip rate: No information.
Recurrence interval: No information.

Range-front characteristics: No range front is associated with BC, although some fault traces do bound
outcrops of Timber Mountain Tuff (Tp unit of Y-232; Ttm unit of Y-407; about 11 Ma). The escarpments along
some of these outcrops are linear. Y-238 showed additional fault traces primarily as topographic lineaments that
bound linear bedrock ridges.

Analysis: Aerial photographs (Y-238, p. 2, scales 1:24,000 to 1:80,000; Y-853, scales 1:115,000 to 1:124,000
and 1:58,000).

Relationship to other faults: BC is one of several northeast—striking faults that mostly bound the
northwestern sides of ranges, such as the Grapevine Mountains (Grapevine Mountains fault (GM)), Gold Mountain
(Gold Mountain fault (GOM)), Magruder Mountains (Lida Valley faults (LV)), possibly Slate Ridge (Slate Ridge
faults (SLR)), and the southeastern sides of Magruder Mountain (East Magruder Mountain fault (EMM)), and part
of the Palmetto Mountains (Lida Valley faults (LV); Y-238, p. 4). Y-10 (p. 59) and Y-238 (p. 4) suggested that these
northeast—striking faults could be conjugate shears of the northwest—striking Furnace Creek fault (FC) to the west,
but the expected left—lateral displacement on BC and on the other northeast—striking faults has not been documented
by field observations. Thus, Y-10 (p. 59) and Y-238 (p. 4) suspected that the northeast—striking faults are an
expression of dip—slip displacement perpendicular to a northwest least—principal-stress direction.
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Bonnie Claire fault (BC) — Continued

Scarps and (or) lineaments on surfaces of Tertiary deposits are shown as part of BC on plate 1 of this
compilation only where they align with fault traces portrayed at least in part as having possible Quaternary
displacement. Other scarps and (or) prominent topographic lineaments that are shown by Y-238 and Y-853
(primarily) to be on surfaces of Tertiary deposits between BC and the Gold Mountain fault (GOM) are not on
plate 1. Some of these scarps and lineaments correlate with some of the numerous faults in Tertiary volcanic rocks
shown by Y-232 and Y-407. These scarps and lineaments extend north to the eastern end of Slate Ridge where
their trends are more northerly than the strikes of fault traces included in BC. If the faults between BC and GOM
are included in BC, then BC could be as wide as 15 km. In addition, the boundary between BC and GOM would
not be as clear as it appears on plate 1 and would be indicated only by a slight change in fault strike.

Y-407 (p. 51) described the geologic structure between Grapevine Canyon and Gold Mountain (the area of
BC) as ash flows (Timber Mountain Tuff) that strike east-northeast and dip southeast. Accordmg to Y-407 (p. 51),
the tuffs are cut by three prominent east—striking faults downdropped on the north and by minor northeast—strlkmg
faults (BC?) that branch from the east—striking faults and that are downdropped on the northwest. ’
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Boundary fault (BD)

Plate or figure: Plate 1.

References: Y-50: Barnes and others, 1963 (name from this reference); Y-90: Szabo and others, [1981];
Y-181: Carr, 1974; Y-224: Frizzell and Shulters, 1990; Y-526: Swadley and Hoover, 1990; Y-813: Reheis, 1992
(pl. 2); Y-853: Dohrenwend and others, 1992. :

Location: 51 km/38" (distance and direction of closest point from YM) at lat 37°13°N. and long 116°05°W.
(location of closest point). BD is located at the northern end of Yucca Flat.

USGS 7-12" quadrangle: Oak Spring.

Fault orientation: BD strikes northeast and is slightly sinuous. A northern extension of BD strikes north
(Y-50; Y-224; Y-853). -

Faultlength: Mapped lengths of BD range between about 3 km and about 6.5 km. BD is shown on two maps
as between Oak Spring Wash and Butte Wash only for a length of 3 km (Y-813) or about 3.5 km (Y-224). Y-526
indicated a total length of about 5 km for BD between Smoky Hills and Butte Wash. Y-50 extended the length of
BD to about 6.5 km by mapping concealed portions to the south (~2 km) and north (~0.5 km). The map by Y-853
shows BD as two sections: a northeast—striking one that is 3 km long (the northeastern end of the fault mapped by
Y-224 and Y-813) and a north—striking one (the northern extension) that is also 3 km long.

Style of faulting: BC is shown by Y-526 and Y-813 as down to the southeast with dip-slip (normal)
displacement.

Scarp characteristics: No information.
Displacement: No information.

Age of displacement: Y-526 implied that the youngest displacement on BD is Quaternary and could be late
Pleistocene, because the fault is observable on aerial photographs on surfaces of Quatemnary alluvial deposits of two
different ages, one with an estimated age between about 160 ka and at most 800 ka (their Qap deposits) and one with
an estimated age of >740 ka (their QTz deposits). They also showed part of BD as a faulted contact between

.Cretaceous intrusive rocks and their Qap or QTa deposits. - _

Y-90 (p. 17, 19, 28) reported dates (uranium—thorium analyses; samples 50 and 51, tables | and 3) of >8 ka
and 224 ka for laminar caliche exposed in a trench across BD. The younger caliche has been displaced by BD; the
older caliche is from the fault zone (Y-90, p. 28). Consequently, fault displacement occurred after deposition of most
of the laminar caliche. They (Y-90, p. 28) noted that the morphology of the scarp associated with BD “suggests-
younger significant offset than on the Rock Valley fault.” A comparison of the characteristics of this scarp to those
of scarps in north—central Nevada studied by Wallace (1977, Y-1118, p. 1,275) suggested to them (Y-90, p. 28) that
the scarp along BD formed about 10 ka. On the basis of the uranium—thorium analyses and the scarp characteristics,
they concluded that the fault “may have moved a little as recently as 8,000 years ago” (table 3, p. 19).

A 3—km-—long section of the northeast—striking portion of BD is portrayed by Y-853 as a scarp on depositional
or erosional surfaces of early to middle Pleistocene age (their QI surfaces with estimated ages between 130 ka and

1.5 Ma).

Y-526 portrayed BD as concealed beneath Holocene (<10 ka) alluvium (their Qah deposits) at the mouth of
Oak Spring Wash.

Slip rate: No information.
Recurrence interval: No information.

Range-front characteristics: No information.

98



Boundary fault (BD) — Continued

Analysis: Aerial photographs (Y-526, scale 1:24,000; Y-813, p. 4, scales 1:62,500 to 1:80,000; Y-853, scales
1:115,000 to 1:124,000 and 1:58,000). Limited field examination (Y-526). Analyses of samples from a trench
across the fault (Y-90, p. 28).

Relationship to other faults: The northern end of BD is portrayed by Y-224 as merging with the north—
striking Yucca fault (YC). Y-50and Y-853 indicated that this end of BD merges with the north—striking Butte fault
(BT, part of the Oak Spring Butte faults of this compilation) along the eastern side of Oak Spring Butte. The
southern end of BD is shown by Y-224 as merging with the north—northeast—-stnkmg ‘Carpetbag fault (CB). The
exact relationships among these faults are not known.
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Bow Ridge fault (BR)
Plate or figure: Fiéure 3.

References: Y-26: Swadley and others, 1984 (their Fault C, p. 13); Y-46: Maldonado, 1985; Y-55: Scott and
Bonk, 1984 (name from their pl. 1); Y-73: Hoover and others, [1981]; Y-74: Hoover, 1989; Y-87: Taylor and
Huckins, 1986; Y-189: Lipman and McKay, 1965; Y-217: Gibson and others, 1991; Y-224: Frizzell and Shulters,
1990; Y-238: Reheis and Noller, 1991 (pl. 3); ¥-298: Gibson and others, 1990; Y-396: Scott, 1990; Y-576: O’Neill
and others, 1991; Y-577: Wesling and others, 1991; Y-586: Zartman and Kwak, 1991; Y-772: Neal, 1986;

Y-773: Carr, 1991; Y-1042: O’Neill and others, 1992; Y-1091: Menges and others, 1993; Y-1239: Wesling and
others, 1992,

Location: 1 km/90° (distance and direction of tlosest point from YM) at lat 36°50°N. and long 116°26'W.
(location of closest point). BR bounds the western side of the main part of deway Valley along the western sides
of Bow Ridge and Ex1le Hill.

USGS 7-172" quadrangle: Busted Butte, Pinnacles Ridge.

Fault orientation: BR strikes generally north (Y-26, pl. 1, p. 13; Y-87, p. 418). Where it is exposed in
Tertiary rocks on the western side of Bow Ridge, BR dips 75° W. (Y-55, pl. 1). BR is nearly vertical where it is
exposed in Trench 14 (Y-87, p. 418) and dips 76° W. where it is exposed in Trench 14D (Y-1091, p. 120). Y-396
(p. 259) reported an average dip for BR of 69°, which was calculated on the basis of three measurements.

Fault length: Y-26 (p. 13) reported that BR extends at least 6 km north from Trench 15, which is located
adjacent to Bow Ridge, but that BR does not appear to cross Yucca Wash. Y-1042 (p. 10) noted that BR may
terminate on the north in Midway Valley and extend to the south to intersect the Paintbrush Canyon fault (PBC).
Y-217 (p. 47) estimated a length of 9 to 10 km for BR from maps by Y-46, Y-55, and Y-224.

Style of faulting: Y-55 (pl. 1) showed BR as a dip-slip (normal) with down—to—the—west displacement.
Y-1091 (p. 120) interpreted striations that plunge 65° to 20° on carbonate fault laminae as indicating left-oblique

displacement. Y-1042 (p. 12) also inferred a component of left—lateral displacement on BR from a rhombic—shaped
- structural depression that is bounded on the east by BR.

Scarp characteristics: No information.

Displacement: Asnoted in Y-217 (table 4-1, p. 46), who cited data from Y-298, BR has an apparent vertical
separation of 220 m in the Topopah Spring Member of the Paintbrush Tuff (13.1 + 0.8 Ma; K-Ar). It has an apparent
vertical separation of 120 m in the Tiva Canyon Member of the Paintbrush Tuff (12.5 £ 1.1 Ma; K-Ar). Asalso
noted in Y-217 (table 4-2, p. 48), using data from Y-55, Y-772, and Y-773, the stratigraphic dip separation of the
Topopah Spring Member along BR ranges between 115 + 5 m and 145 = 5 m at the northern end of BR adjacent to
Exile Hill (Y-217, fig. 4-9, p. 62, fig. A-1, p. A-2, figs. 4-11 and 4-12, p. 66, 67) to 220 + 5 m in the central part of
BR just north of Bow Ridge (Y-217, figs. 4-9 and 4-10, p. 62, 63). Y-217 (p. 46) reported that displacement in their
Q2s deposits (38 ka to 270 ka; uranium—trend analyses) has been limited to fracturing.

On the basis of exposures in a trench, Y-1091 (p. 120) inferred (1) a cumulative vertical displacement of 45 cm
since middle Quaternary, (2) a cumulative net (left—oblique) displacement of 76 to 132 cm during the same time
period, (3) a vertical displacement per event between 5 and 20 cm and averaging about 10 cm, and (4) an average
net (left—oblique) displacement per event between 11 and 28 cm.
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Bow Ridge fault (BR) — Continued

Age of displacement: On the basis of exposures in Trench 14 and uranium—trend analyses, Y-26 (table 4,
p- 21) interpreted the youngest event on BR to have occurred between 270 + 90 ka and 38 + 10 ka, because their
Q2s deposits with an estimated age of 270 ka to 700 ka are fractured by BR but their Q2a deposits with an
estimated age of about 40 ka overlie BR. However, Y-217 (p. 50) noted that the dates on which this interpretation
was made are inconsistent. Y-87 (p. 418) concluded that the most—recent-event exposed in Trench 14 is
represented by an undated basaltic ash that is preserved in the fault zone and in fractures; they correlated this ash
with 1.2 Ma and 0.27 Ma ashes from Crater Flat. Y-87 (p. 418) reported that sandy colluvium faulted down against
the Tiva Canyon Member of the Paintbrush Tuff has a minimum age of 490 + 90 ka (uranium—trend analyses); an
opaline band within the sandy colluvium yielded a date of >500 ka (uranium—series analyses).

Y-87 (p. 418) interpreted an eolian unit that yielded dates of 90 + 50 ka and 38 + 10 ka (uranium—trend
analyses) as “not demonstrably fractured-or offset by faulting.” Y-87 (p. 418) further concluded that the K—horizori
’ developed in the sandy colluvium and that yielded dates of 490 + 90 ka and >500 ka is fractured but not displaced.
Y-1091 (p. 120) concluded that the two youngest events on BR (out of a total of five or six recognized) occurred -
during the late Pleistocene.

The map by Y-55 (pl. 1) shows BR as concealed beneath alluvium over much of its length. Y-1042 (p. 7, 10)
noted that BR is difficult to recognize on aerial photographs at a scale of 1:12,000, but identified north—trending
tonal contrasts and aligned drainages along the western side of Exile Hill, along with segmented, lefi—stepping
drainage alignments, all which probably correspond to BR. They also identified a small scarp along a projection
of BR between Bow Ridge and Boundary Ridge (Y-1042, p. 7). Lineaments that may be associated with BR were
also recognized by Y-1239 (p. 45-46) along the contact between bedrock and alluvium north of Bow Ridge and
along Exile Hill and within alluvium north of Exile Hill. Y-577 (p. A119) identified lineaments of possible tectonic
origin on surfaces of colluvial and alluvial deposits along BR in Midway Valley.

Slip rate: Based on 220 m of displacement since 12.3 Ma to 13.9 Ma as suggested by Y-217 (table 4-1,
p. 46), the apparent vertical slip rate on BR since that time has been 0.016-0.018 mm/yr. Based on 120 m of
displacement since 11.4 Ma to 13.6 Ma as suggested by Y-217 (table 4-1, p. 46), the apparent vertical slip rate on
BR since that time has been 0.009-0.011 mm/yr. Y-1091 (p. 120) estimated that slip rates on BR during middle
and late Quaternary have been very low (about 0.001 mm/yr).

Recurrence interval: Y-1091 (p. 120) concluded that displacements in fault colluvium and buried soils
- exposed in Trench 14D, along with degraded fault scarps, suggest five to six surface—rupturing events during the
middle and late Quaternary with long recurrence intervals (104 to 10° yr) between events.

Range-front characteristics: No tectonic geomorphic interpretation of the west sides of Bow Ridge and
Exile Hill has been done. '

Analysis: Compilation of published and unpublished information (Y-26, p. 1). Lineament analyses using
low—sun—angle aerial photographs (Y-1042, p. 2, scale 1:12,000) and vertical aerial photographs (Y-238, p. 2,
scales 1:24,000 to 1:80,000; Y-1239, p. 3, scales 1:6,000, 1:12,000, and 1:60,000). Mapping of surficial deposits
and field investigations in Midway Valley (Y-1239, p. 3). Trenches, chiefly Trench 14 excavated along the
northwestern side of Exile Hill (Y-26, table 1, p. 5; Y-87, p. 418) and Trench 14D (Y-1091, p. 120). Y-26 (pl. 1,
p. 13) noted that another trench across BR exists, Trench 15 on the western side of Bow Ridge, but they did not
discuss it or show the results on their table | (p. 5). Y-217 (p. 50) mentioned that five additional trenches were
planned in the area of Trench 14 but that these were not yet completed. Where BR is obscured by alluvium, the
fault has been located on the basis of anomalies observed in geophysical survey data (Y-55, pl. 1).
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Bow Ridge fault (BR) — Continued

Relationship to other faults: Y-1042 (p. 7) suggested that northwest-trending linear features (e.g., linear
drainages, tonal contrasts, vegetation alignments) that extend from Bow Ridge to Fran Ridge onto alluvial surfaces
near Fortymile Wash may structurally connect BR to the Paintbrush Canyon fault (PBC), which bounds the eastern
side of Midway Valley. These linear features coincide with short faults mapped by Y-55 (pl. 1). Y-26 (pl. 1) and
Y-55 (pl. I) also suggested that the southern end of BR may merge with PBC. Y-217 (p. 47, 49) interpreted the
northern end of BR as obliquely intersecting their proposed northwest—striking Yucca Wash fault.

102



Bullfrog Hills faults (BUL)
Plate or figure: Plate 1.

References: Y-43: Cornwall and Kleinhampl, 1964; Y-232: Comnwall, 1972. Not shown by Reheis and
Noller, 1991 (Y-238, pl. 3), unless a northwest—trending scarp in southern Sarcobatus Flat is part of BUL.

Location: 38 km/280" (distance and direction of closest point from YM) at lat 36"52"N. and long 116°55°W.
(location of closest point). BUL includes four faults in the Bullfrog Hills between Sawtooth Mountain and the
Grapevine Mountains on the east and west, and between Sarcobatus Flat and Crater Flat on the north and south.

USGS 7-12" quadrangle: Beatty, Bullfrog Mountain.
' Fault orientation: Faults in BUL generally strike north—northwest to northwest (Y-232).

Faultlength: The eastern and western faults in BUL are about 7 km long; the other two faults are abouit 4 krt
long. (Lengths are estimated from Y-232.) ‘

Style of faulting: The two lohgér faults in BUL (the only ones for which type displacement is shown) are
both down to the southwest (Y-232, pl. 1).

Scarp characteristics: No information.
Displacement: No information.

Age of displacement: Parts of each of the four faults are shown by Y-232 (pl. 1) within Quaternary alluvium
(his Qal deposits) or as faulted contacts between Tertiary volcanic and sedimentary rocks (chiefly Miocene rhyolite
(his Tr unit) and Pliocene Timber Mountain Tuff (his Tp unit)) and his Qal deposits.” The two longer faults and the
western fault of the two shorter ones are all shown by Y-43 (pl. 1) as concealed by Quaternary alluvium (their Qal
deposits). Short portions (Sabout 0.5 km) of the eastern fault of the two shorter ones are shown by Y43 (pl. ) asa
faulted contact between Tertiary welded tuff (their Tw unit) and their Qal deposits (primarily), or between pre—
Tertiary rocks and their Qal deposits.

Slip rate: No information.

Recurrence interval: No information.

Range-front characteristics: No rangé fronts are associated with the four faults in BUL.
Analysis: Aerial photographs (Y-232).

Relationship to other faults: All four faults of BUL are within the Bullfrog Hills caldera (Y-232, pl. I and
fig. 2,p. 29). Other faults in the Bullfrog Hills cut Tertiary rocks (Y-232, pl. 1), but these faults are not portrayed as
having possible Quaternary displacement, so they are not shown on plate 1 of this compilation. Y-232 (p. 33-34)
suggested that displacement on all of these faults, those considered part of BUL plus the other faults not shown on
plate 1, may have been caused by subsidence of the caldera.

The map of Y-238 (pl. 3) shows a curving, northwest—trending, down—to—the—northeast, weakly expressed
scarp on the surface of a Quaternary deposit just north of the Bullfrog Hills in Sarcobatus Flat. This scarp has a trend
similar to the strikes of the four faults in BUL (north-northwest) and is located near the edge of the caldera.
Although this scarp could be part of the Sarcobatus Flat fault (SF), its trend is more northwesterly than the strike of
SF, and it is separated from faults in SF by nearly 15 km. This scarp is only 4 km north of faults in BUL. Whether
or not this scarp is related to the faults in BUL is unknown.

The relationship of BUL to either the Beatty scarp (BS) or to the Bare Mountain fault (BM), both southeast
of the Bullfrog Hills, is not known.

103



Buried Hills faults (BH)
Plate or figure: Piétes I and 2.

References: Y-404: Tschanz and Pampeyan, 1970 (pls. 2 and 3); Y-813: Reheis, 1992 (pls. 2 and 3);
Y-852: Dohrenwend and others, 1991 (show only that part of BH south of lat 37°N., the northern edge of their map
area). Not shown by Ekren and others, 1977 (Y-25).

Location: 53 km/85° (distance and direction of closest point from YM) at lat 36°52"N. and long 115°51"W.
(location of closest point). BH includes two main faults adjacent to the Buried Hills: one along their eastern side
and the other along their western side. It also includes a fault along northern Nye Canyon, which is located about
3 km west of the Buried Hills.

USGS 7-1/2" quadrangle: Aysees Peak, Frenchman Lake, Frenchman Lake SE, Papoose Lake, Plutonium
Valley.

Fault orientation: BH strikes generally north, but the individual faults curve so that sections strike between
north—northwest and north—northeast (Y-813).

Fault length: The fault along the eastern side of the Buried Hills and the fault along Nye Canyon are both
10 km long as estimated from Y-813. The total length of the fault along the western side of the Buried Hills is about
26 km as estimated from Y-813. This length includes three overlapping traces that result in nearly continuous
surface expression for about 17 km and several discontinuous, short (0.5 to 1.5 km long) traces for another about
9 km to south of Aysees Peak (Y-813). BH is 4 km wide as estimated from Y-813.

Style of faulting: The fault along the eastern side of the Buried Hills is down to the east (Y-813). The fault
along the western side of the Buried Hills and the fault along Nye Canyon are shown by Y-813 as down to the west.

Scarp characteristics: No information.
Displacement: No information.

Age of displacement: Faults in BH are shown by Y-813 primarily as either lineaments along a linear range
- front or as weakly to moderately expressed lineaments and scarps on surfaces of Quaternary and Tertiary deposits.

She also portrayed portions of some as faults that are in Quaternary and Tertiary deposits and that were identified

from previous mapping. Faults in BH are also shown by Y-404 as juxtaposing Pleistocene(?) older alluvium (their
Qol deposits) against bedrock. Faults of BH south of lat 37°N. are portrayed by Y-852 as juxtaposing Quaternary
alluvium against bedrock.

Slip rate: No information.
Recurrence interval: No information.

Range-front characteristics: Portions of range fronts along some faults within BH are shown by Y-813 to
be linear. Portions of range fronts south of lat 37°N. are shown by Y-852 as having a morphology similar to that
along major range—front faults.

Analysis: Aerial photographs (Y-404, p. 2, scale 1:60,000; Y-813, p. 4, scales 1:62,500 to 1:80,000; Y-852,
scale 1:58,000). Field mapping (Y-404, p. 2).
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Buried Hills faults (BH) — Continued

Relationship to other faults: Fault traces at the northern end of BH along the eastern side of the Buried’
Hills strike north—northeast and are approximately parallel to and aligned with fault traces to the north within
southern Emigrant Valley (Emigrant Valley South fault, EVS). BH as a whole is approximately parallel to faults
to the east, such as the Chert Ridge faults (CHR) along both sides of Chert Ridge, the Indian Springs Valley fault
(ISV) along the eastern side of the Spotted Range, the Spotted Range fault (SPR) along the western side of the
Spotted Range, the Fallout Hills faults (FH) within the Fallout Hills, and the three faults along and within the
Pintwater Range (the East Pintwater Range fault (EPR), the Central Pintwater Range fault (CPR), and the West
Pintwater Range fault (WPR)). Faults at the southern end of BH along the western side of the Buried Hills strike -
obliquely to the northeast—striking Rock Valley fault (RV).
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Cactus Flat fault (CF)

Plate or figure: Plate 1.

References: Y-813: Reheis, 1992 (her Cactus Flat lineament, pl. 1); Y-1108: Locke and others, 1940. Not
shown by Cornwall, 1972 (Y-232), except for a concealed fault that is shown along the eastern side of the Cactus
Range at the southern end of CF. Not shown by Dohrenwend and others, 1992 (Y-853).

Location: 84 km/343" (distance and direction of closet point from YM) at lat 37°35'N. and long 116°44"W.
(location of closest point). Most of CF is located along the western side of Cactus Flat and separates Cactus Flat
from the basin of Mud Lake to the west (Y-813, p. 6). The southern end of CF is located along the southeastern side
of the Cactus Range. '

USGS 7-112° quadrangle: Breen Creek, Cactus Spring, East of Cactus Peak, Mellan, Reeds Ranch, Roller
Coaster Knob, Stinking Spring NW, Stinking Spring SW, Trappman Hills.

Fault orientation: CF strikes gehefally north (Y—S 13). Héwéver, its northern end strikes north—northeast,
and its southem end strikes north—northwest.

Fault length: The length of CF is 50 km as estimated from Y- 8 13 between the nor‘thern end of her map area
at lat 38"N. and south of Antelope Hill (north of Mount Helen). This length includes a gap in surficial expression
along the eastern side of the Cactus Range. This gap is nearly 5 km long as estimated from Y-813.

Style of faulting: Y-813 shows four nortHonhwa——twnding folds subparallel to the northern end of CF just

south of lat 38"N. She (p. 6) suggested that these folds indicate that Quaternary compression has been associated
with CF.

Scarp characteristics: CF is shown by Y-813 as having both east— and west—facing scarps at its northern
end, as primarily west—facing scarps in Cactus Flat, and as primarily east—facing scarps (one is west—facing) at its
southern end along the Cactus Range.

Displacement: No information.

Age of displacement: Much of the northern portion of CF in Cactus Flat is shown by Y-813 (pl. 1) as
prominent topographic lineaments that she (Y-813, p. 4) interpreted as suggesting Quaternary displacement. Some
of this portion of CF also is portrayed by Y-813 as weakly to moderately expressed lineaments and scarps on surfaces
of Quaternary (chiefly).and Tertiary deposits. Other parts of CF are shown by Y-813 as faults that are in Tertiary
‘deposits-and that were identified by previous mapping. The southern portion of CF along the Cactus Range is shown
by Y-813 as weakly expressed to prominent lineaments and scarps on surfaces of Tertiary deposits.

Late Pleistocene displacement along CF is inferred by Y-813 (p. 6) on the basis of (1) the diversion of
drainages by west—facing scarps along CF (e.g., drainage from the Kawich Range to the east is ponded in an
unnamed playa north of Antelope Lake), (2) the small drainages that flow along and are diverted by left-stepping
scarps of CF on surfaces of Quaternary deposits, and (3) the lack of pluvial-lake shorelines and local topography,
which both together suggest that Cactus Flat basin was once contiguous with Mud Lake basin (before late
Pleistocene?) and that the two basins were separated by displacement along CF.

Slip rate: No information.

Recurrence interval: No information.

Range-front characteristics: No information.

Analysis: Aerial photographs (Y-813, p. 4, scales 1:62,500 to 1:80,000).

Relationship to other faults: Clusters of lineaments and (or) scarps with trends similar to the strike of CF
are preserved 5 to 10 km east of CF in Cactus Flat. These lineaments and (or) scarps are combined into the Cactus
Flat-Mellan fault (CFML) of this compilation. The relationship between CFML and CF is not known.
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Cactus Flat fault (CF) — Continued

Y-232 (p. 32) stated that the Cactus Range is a horst. The east-bounding fault correlates with faults at the
southern end of CF along the Cactus Range. Y-232 (p. 32) suggested that deformation resulting in the Cactus
Range occurred primarily during the Miocene and was related to volcanic activity, but Y-1108 (Y-232, p. 32, citing
Y-1108) speculated that the southeast elongation of the range may be related to the northwest—trending Walker
Lane.

A discontinuity in the bedrock units that flank Mount Helen south of the Cactus Range, just south of and
aligned with the southernmost fault traces of CF (pl. 1), has been suggested to be due to strike—slip faulting related
to the Walker Lane (Ekren and others, written commun., 1966, cited in Y-232, p. 33). The relationship between
this possible fault and CF is not known. o .
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Cactus Flat-Mellan fault (CFML)

Plate or figure: Plate 1.

References: Y-232: Cornwall, 1972; Y-813: Reheis, 1992 (pls. I and 2). Only a few faults of CFML, as
mapped by Y-813, are shown by Y-232. Not shown by Dohrenwend and others, 1992 (Y-853).

Location: 80 km/355" (distance and direction of closest point from YM) at lat 37°34'N. and long 116°38°W.
(location of closest point). CFML includes several clusters of lineaments and scarps within Cactus Flat between
about Gold Mountain and north of Mellan; Nevada, and east of the prominent Cactus Flat fault (CF).

USGS 7-12" quadrangle: ‘Breen Creek, Mellan, Roller Coaster Knob, Stinking Spring SW, Trappman Hills,”
Triangle Mountain.

Fault orientation: The strike of the entire CFML is approximately north (Y-813). Individual lineaments and
scarps or clusters of lineaments and scarps trend between northeast and northwest (Y-813).

Fault length: The length of CFML, which extends from north of Gold Hill to north of Mellan, is about 35 km
as estimated from Y-813. The width of CFML is about 10 km as estimated from Y-813.

Style of faulting: No information.
Scarp characteristics: Scarps within CFML are shown by Y-813 as both east—and west—facing.
Displacement: No information.

Age of displacement: CFML is portrayed by Y-813 as weakly expressed to prominent lineaments or scarps
on surfaces of Quaternary deposits (primarily) or as topographic lineaments bounding a linear range front or in
bedrock. Two fault traces between Gold Mountain and Mellan are shown by Y-232 as faulted contacts between
Tertiary volcanic rocks and Quaternary alluvium (his Qal deposits). One of these two fault traces is also shown by
Y-813.

i

Slip rate: No information.
Recurrence interval: No information.

Range-front characteristics: No range front is associated with CFML, although some of the faults do bound’
linear ridges or outcrops of Tertiary volcanic rocks (Y-813).

Analysis: Aerial photographs (Y-232; Y-813, p. 4, scales 1:62,500 to 1:80,000; Y-853, scales 1:115,000 to
1:124,000 and 1:58,000). ) ' o ' "

Relationship to other faults: CFML includes several groups of lineaments and scarps in Cactus Flat.
Although lineaments and scarps in CFML have slight differences in trend and in relationships to geologic and
topographic features, these lineaments and scarps are combined into one fault because of their location in Cactus
Flat and their general north alignment. CFML does not include scarps and lineaments recognized as part of the
prominent, nearly continuous Cactus Flat fault (CF) that was identified by Y-813 (pl. 1, p. 6). The structural
relationship between CFML and CF is not known. CFML is shown separately from CF, although the strikes of the
two faults are similar, because (1) CFML lies east of the relatively well-defined CF, (2) CFML is more
discontinuous than CF, and (3) lineaments and scarps in CFML are more widely scattered than those in CF.

The structural relationships between CFML and other faults surrounding Cactus Flat are not known. These
include faults bounding the eastern side of Stone Cabin Valley, the East Stone Cabin fault (ESC), which is directly
north of CFML, and faults bounding the western side of the Kawich Range, the Kawich Range fault (KR), which is
northwest of CFML. North of Silverbow, Nevada, ESC generally strikes more northeastward than CFML, although
one trace of ESC strikes northward, which is similar to the strike of CFML. South of Silverbow, KR strikes
northwest, which is markedly different from the general north strike of CFML.
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Cactus Flat-Mellan fault (CFML) — Continued

The relationship between CFML and the Gold Flat fault (GOL), which is immediately south of CFML, also
is not known. GOL generally strikes northeast, in contrast to the nearly north strike of CFML. However, a few
fault traces in GOL do strike northward. '

Fault traces at the southern end of CFML, near Gold Mountain, are subparallel to faults, lineaments, and
scarps shown by Y-232 and Y-813 to affect Tertiary volcanic rocks. Only those features noted with possible
Quaternary displacement are portrayed on plate 1 of this compilation.
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Cactus Range—Wellington Hills fault (CRWH)
Plate or figure: Plate I.

References: Y-5: Ekren and others, 1971; Y-232: Cornwall, 1972; Y-813: Reheis, 1992 (pl. 1). Not shown
by Dohrenwend and others, 1992 (Y-853).

Location: 87 km/337" (distance and direction of closest point from YM) at lat 37°34"N. and long 116°49°W.
(location of closest point). The northern portion of CRWH includes fault traces along the western side of the Cactus
Range. The southern portion of CRWH includes fault traces along the western side of the Wellington Hills.

USGS 7-112" quadrangle: Cactus Peak, Cactus Spring, Civet Cat Cave, ‘Whit.e Patch Draw.

Fault orientation: CRWH strikes generally northwest, but CRWH curves so that the northern and southern
ends strike north (Y-813). R

Fault length: The length of CRWH is about 29 km as estimated from Y-813. This length includes about
I5 km of fault traces at the northern end of CRWH along the Cactus Range, a 7-km—long gap in surficial expression,
and about 7 km of fault traces at the southern end of CRWH along the Wellington Hills. The length of CRWH is
about 25 km as estimated from Y-232, of which 17 km on the fault’s southern end apparently has no surficial
expression (shown as concealed by Y-232).

Style of faulting: Most of CRWH is shown by Y-813 as having down-to~the—west or down—to—the—
southwest displacement.

Scarp characteristics: No information.
Displacement: No information.

Age of displacement: CRWH is portrayed by Y-813 primarily as weakly to moderately expressed lineaments
and scarps on surfaces of Tertiary deposits, as faults that are in Tertiary deposits and that were identified by previous
mapping, and as prominent topographic lineaments where upper Cenozoic deposits are juxtaposed against bedrock.
At one locality near Sleeping Column Canyon, CRWH is shown by Y-813 as a moderately .expressed scarp or
lineament on surfaces of Quaternary deposits. In contrast, Y-232 portrayed the northern 8 km of CRWH as a fault
in Tertiary rocks and the southern 17 km as concealed by Quaternary alluvium (his Qal deposits).

Slip rate: No information.
Recurrence interval: No information.
Range-front characteristics: No information.

Analysis: Aerial photographs (Y-813, p. 4, scales 1:62,500 to 1:80,000). Information shown by Y-232 was
taken in part from Y-5.

Relationship to other faults: Y-232 (p. 32) noted that the Cactus Range is a northwest—trending horst that is
bounded by “an elliptical ring of mapped and inferred faults. The complex structural evolution of the range is
believed to have resulted mainly from volcano—tectonic deformation in the Miocene, but the northwest-southeast
elongation of the range may be related to a major regional northwest—trending lineament, such as the Walker Lane
* * *, whose extension may pass near or along the Cactus Range” (Y-232, p. 32).

The relationship of CRWH to the Cactus Flat fault (CF) along the southeastern side of the Cactus Range, to
the northeast—striking Stonewall Mountain fault (SWM) along the northern side of Stonewall Mountain west of
CRWH, or to the north—striking Pahute Mesa faults (PM) directly south of CRWH on Pahute Mesa is not known.
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Cactus Springs fault (CAC)

Plate or figure: Plate 2.
References: Y-813: Reheis, 1992 (pl. 3); Y-852: Dohrenwend and others, 1991,

Location: 59 km/119" (distance and direction of closest point from YM) at lat 36"35'N. and long 115°52°W.
(location of closest point). CAC is located along the northern side of an unnamed ridge northwest of Cactus Springs,
Nevada.

USGS 7-1/2° quadrangle: Indian Springs, Indian Springs NW, Mercury NE, Mercury SE.
Fault orientation: CAC has a curving strike that ranges between east—northeast. east, and west—northwest.

Faultlength: CAC is mapped continuously along the base of the unnamed ridge for about 12 km as estimated
from Y-813 and Y-852. A 2—km-long fault trace that is slightly north of the unnamed ridge is also shown by Y-852.

- Style of faulting: CAC isportrayed by Y-813-(pl. 3) as down to the north.
Scarp characteristics: No information.
Disblacement: No information.

Age of displacement: Part of CAC is shown by Y-813 (pl. 3) as weakly to moderately expressed lineaments
or scarps on surfaces of Quaternary deposits:

Slip rate: No information.
Recurrence interval: No information.

Range-front characteristics: Most of CAC is portrayed by Y-852 as a fault juxtaposing Quaternary alluvium
against bedrock, but not as a major range—front fault. The morphology of the northern side of the unnamed ridge
along which CAC has been mapped is noted by Y-852 as similar to that along a major range—front fault and may be
characterized by “fault juxtaposition of Quaternary alluvium against bedrock, fault scarps and lineaments on
surficial deposits along or immediately adjacent to range front, a general absence of pediments, abrupt piedmont— '
hillslope transitions, steep bedrock slopes, faceted spurs, wineglass valley, and subparallel systems of high—gradient,
narrow, steep—sided canyons orthogonal to range front.” However, CAC is significantly less extensive and any fault
scarps are substantially lower, shorter, and less continuous than those along a major range—front fault (Y-852). Part
of CAC is shown by Y-813 (pl. 3) as a topographic lineament bounding a linear range front. ‘

Analysis: Aerial photographs (Y-813, p. 4, scales 1:62,500 to 1:80,000; Y-852, scale 1:58,000).

Relationship to other faults: The general east strike of CAC is similar to the strikes of the South Ridge faults
(SOU) north of CAC. These two faults have been interpreted by Y-813 (p. 8) to be part of the Spotted Range-Mine
Mountain section of the Walker Lane belt. '

The strike of the generally north—striking West Pintwater Range fault (WPR) becomes more northeasterly as
WPR approaches CAC from the east. The relationship between these two faults is unknown.
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Cane Spring fault (CS)

Plate or figure: Plates | and 2.

References: Y-62: Barnes and others, 1982; Y-104: Ekren and Sargent, 1965; Y-181: Carr, 1974;
Y-182: Carr, 1984; Y-192: Marvin and others, 1970; Y-205: Orkild, 1968 (shows the northeastern end of CS only);
Y-210: Poole and others, 1965 (name from this reference); Y-226: Swadley and Huckins, 1990 (They show fault
traces along the southern side of Skull Mountain. These traces possibly align with the southwestern end of CS, but
they do not exactly correlate with CS as mapped by Y-104.); Y-232: Cornwall, 1972; Y-238: Reheis and Noller,
1991 (pl. 3: they show one fault, which is within Tertiary deposits and may align with CS as shown by Y-232.);
Y-301: Fleck, 1970; Y-314: Ekren, 1968; Y-1107: Carr, 1974.

Location: 36 km/112° (distance and direction of closest point from YM) at lat 36°45°N. and long 116°1'1 "'W.
~ (location of closest point), This includes the southwestern section of Y-232. From northeast to southwest along the
fault, CS is located along the southern side of Yucca Flat, along Cane Spring Wash, and along the southern side of
Skull Mountain. '

USGS 7-1/2" quadrangle: Cane Spring, Skull Mountain, Specter Range NW, Yucca Lake.

Fault orientation: CS strikes generally northeast, but its trace is slightly curving (¥Y-232). The map by
Y-232 shows a southwestern section of CS that is separated by about 1 km from a main, continuous trace of CS to
the northeast. Maps by both Y-104 and Y-210 show CS, including the southwestern section of Y-232, as having
continuous surficial expression. CS also includes a northeast—striking branch fault southwest of Cane Spring and
south of the main, continuous trace (Y-210; Y-232).

Fault length: The length of CS is about 14 km as estimated from Y-104 and Y-210 and up to 27 km as
estimated from Y-232. The longer value includes a 4&km-long section at the southwestern end of CS that is
separated from the longer, continuous trace by about 1 km. Fault traces mapped by Y-226 along the southern side .

-of Skull Mountain are 0.6 to 2.6 km long.

Style of faulting: Displacement on CS may be oblique. The southwestern end of CS (includes the separate
southwestern section of Y-232) is shown by Y-104 and Y-210 as down to the southeast; its central part near Cane
Spring is shown by Y-210 as down to the northeast; its northeastern end northeast of Cane Spring is portrayed by
Y-210 as lefi~lateral.” The map by Y-232 shows CS as having left-lateral strike slip along its entire length. The
southern branch of CS southwest of Cane Spring is shown as down to the northwest by Y-210 and Y-232 and down
to the southeast by Y-210. Faults along the southern side of Skull Mountain are portrayed by Y-226 as both down
to the northwest and down to the southeast. '

Scarp characteristics: No information.

Displacement: Y-181 (p. 6) and Y-210 noted that left-lateral displacement along CS becomes progressively
less in tuffs with ages ranging between 14 Ma and 11 Ma, but no amounts are specified.

Age of displacement: Some sections of CS are portrayed as faulted contacts between Tertiary rocks and
younger Tertiary or Quaternary deposits. This includes (1) one 0.5~to—1.0—km—long section at the fault’s
southwestern end, which is shown by Y-232 as a faulted contact between Wahmonie and Salyer formations (his Tws
unit) and Quaternary alluvium (his Qal deposits), (2) fault traces along Skull Mountain, which are portrayed by
Y-226 as faulted contacts between Pliocene to Oligocene rocks (their Tr unit) and early Pleistocene and Pliocene(?)
alluvium (their QTa deposits), and (3) other fault traces that are shown by Y-104 as displacing Tertiary volcanics of
Wahmonie Flat (their Twm unit), Pliocene Piapi Canyon Formation (their Tpr and Tpat units), or Pliocene basalt of
Skull Mountain (their Tbs unit) against Pliocene older alluvium (their Tao deposits) and Quaternary alluvium (their
Qa deposits).
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Cane Spring fault (CS) — Continued

Other sections of CS are portrayed as faults in Tertiary or Quatemnary deposits, or as lineaments or scarps on
Tertiary or Quaternary surfaces. Y-210 showed parts of CS as fault scarps or fault—line scarps on surfaces of
Miocene and Pliocene(?) Wahmonie Formation, Pliocene alluvium and colluvium, and Pliocene Timber Mountain
Tuff against which Quaternary alluvium and colluvium (their Qac deposits) have been either displaced or
deposited. Y-210 also showed several fault lines or lineaments approximately parallel to CS on surfaces of
Quaternary alluvium and colluvium (their Qa and Qac deposits) along Cane Spring Wash. The traces of CS,
mapped by Y-238 (pl. 3) are shown as faults that are in Tertiary or Quaternary deposits and that were identified by
previous mapping. CS is portrayed by Y-232 to displace Pliocene and Miocene volcanic and sedimentary units,
including the Wahmonie and Salyer formations (his Tws units), Timber Mountain Tuff, Paintbrush Tuff, and (or)
_ tuff of Crater Flat (his Tp unit), and basalt flows and plugs (his Tb unit). )

CS is generally shown as concealed by Quaternary alluvium by Y-104 (their Qa deposits), Y-210 (their Qac

deposits), and Y-232 (his-Qal deposits). The northeastern extension of CS as showr by Y-232 would be crosscut”™ 7’

by faults or lineaments mapped by Y-210 on surfaces of Quaternary alluvium and colluvium (their Qa and Qac
deposits) east of the junction of Neilson Wash with Cane Spring Wash. :

The Spotted Range—Mine Mountain structural zone (SRMM), a zone of northeast—striking faults of which
CS may be a part, is considered by Y-182 (p. 44, 61) to be seismically active because of the numerous earthquakes
in the area. However, Y-62 (citing Y-301) suggested that most of the displacement on SRMM may have occurred
between 5 Ma and 7 Ma, during the late Miocene and early Pliocene. In addition, Y-182 {p. 64) concluded that
much of SRMM had developed and considerable erosion had occurred before middle Oligocene. This conclusion
was based on the age of the oldest Tertiary rocks in SRMM, which are correlated with the Horse Spring Formation
that was dated (K—Ar) at slightly greater than 29 Ma (Y-192, tables 1 and 2, sample locality #19, p. 2663, 2665).

Slip rate: No information.

Recurrence interval: No information.

Range-front characteristics: No range front is associated with CS.

Analysis: Aerial photographs (Y-226; Y-232: Y-238, p. 2, scales 1:24,000 to 1:80,000).

- Relationship to other faults: CS is one of four main faults that have been grouped into the 30—to—60—km—
wide Spotted Range-Mine Mountain structural zone (SRMM), which is characterized by northeast—striking, left—

lateral faults that have experienced relatively small amounts of displacement (Y-181, p. 9; Y-182, p. 56). The other
three faults in SRMM are the Mine Mountain fault (MM), the Rock Valley fault (RV), and the Wahmonie fault
(WAH). These faults have been interpreted by Y-62 (citing Y-1107) to be “first-order structures that form a
conjugate system with the northwest—striking, right-lateral faults of the Las Vegas Valley shear zone.” Y-314
(p. 16-17) suggested that displacement along faults in SRMM resulted from what he called rotary slippage that
occurred during right—lateral displacements along the Las Vegas Valley shear zone (LVS). However, Y-182 (p. 63)
noted that neither the LVS nor the northwest—striking La Madre shear zone crosses SRMM and that significant
curving or bending of faults in SRMM, which would be required if such rotation had occurred, is lacking. In
contrast, faults of SRMM are probably related to northwest—striking faults and flexure zones with rightlateral
displacement or bending north of LVS (e.g., the Frenchman flexure of Y-181 (fig. 11, p. 34) or the Yucca—
Frenchman shear zone of Y-182 (fig. 8, p. 17)), because faults in SRMM and LVS mutually displace one another
as indicated by field relationships (W.J. Carr, unpublished data, 1976, cited by Y-181, p. 9) and because both
SRMM and LVS are locally active as indicated by associated seismicity (Y-181, p. 9). '

Alternatively, Y-182 (p. 62) thought that displacements on faults in SRMM are conjugate to displacements
on faults in the northwest—trending Walker Lane.
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Cane Spring fault (CS) — Continued

Both the similarity in types of displacement and the alignment of surficial expression suggested to Y-182
(p. 62) that SRMM may be connected to the Pahranagat fault (PGT) to the northeast (the Pahranagat shear zone of
Y-182). However, 70 km separates SRMM and PGT and no northeast—trending structures have been recognized in
the Paleozoic rocks that are exposed in numerous places within this gap, which includes the north— and north—
northwest—trending Spotted, Pintwater, and Desert ranges (Tschanz and Pampeyan, 1970 (Y-404); Ekren and others,
1977 (Y-25); Y-182, p. 62).
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Carpetbag fault (CB)
Plate or figure: Plate 1.

References: Y-50: Barnes and others, 1963; Y-60: Colton and McKay, 1966; Y-181: Carr, 1974 (Carpetbag
fault zone on his fig. 7); Y-182: Carr, 1984 (name from his fig. 12, p. 24; also shows CB as the Carpetbag fault zone
onfig. 11,p.23); Y-196: McKeown and others, 1976: Y-224: Frizzell and Shulters, 1990; Y-327: Shroba and others,
1988 (their Carpetbag fault system); Y-526: Swadley and Hoover, 1990; Y-693: Barosh, 1968; Y-813: Reheis, 1992
(pl. 2); Y-1106: Shroba and others, 1988 (their Carpetbag fault system). Not shown by Dohrenwend and others,
1992 (Y-853).

. Location: 43 km/46' (distance and direction of closest point from YM) at lat 37°07°'N. and long 116°06"W.
(location of closest point). CB is located in the western half of central Yucca Flat.

.- .USGS.7-172" quadrangle: - Qak Spring, Yucca Flat.

Fault orientation: CB generally strikes north to north-northwest (Y-182, fig. 12, p. 24; Y-1106, fig. I,p. 3).
In the subsurface, CB is inferred to be slightly sinuous (Y-182; Y-224) and branching (Y-224). At the surface, CB
is shown by Y-526 to be composed of several subparallel strands. Y-1106 (fig. 1, p. 3) recognized several north—
northeast-striking or northeast—striking splays of CB. CB generally dips steeply to the east (Y-60; Y-182, p. 21,
Y-224). Antithetic faults dip to the west (Y-182, fig. 11, p. 23). Y-181 (p. 26, fig. 8, p. 25) noted that CB in
southwestern Yucca Flat may dip as little as about 40°.

Fault length: The length of CB is about 30 km as estimated from Y-224 and 16.5 km as estimated from
Y-526. CB is portrayed by Y-224 as concealed beneath Quaternary alluvium along most of its length, and its extent
has been inferred from drilling or gravity data.

Style of faulting: Y-60 and Y-224 both showed CB as generally down to the east. Y-181 (p. 27) noted
evidence for right-lateral displacement that resulted from an underground nuclear explosion. Y-327 (p.231) and
Y-1106 (p. 30) concluded that the youngest ruptures that formed before those produced by underground nuclear
testing were limited to fracturing. ‘

Scarp characteristics: Prominent, generally east—facing scarps, some forming a graben, were produced
during and following an underground explosion in Yucca Flat in 1970 (Y-181, fig. 7; Y-1106, p. 2-5, 30; the
Carpetbag event). Y-327 (p. 231) and Y-1106 (p. 2) noted that, unlike the Yucca fault (YC) to the east, CB lacks
prehistoric (before nuclear testing) scarps. However, Y-224 indicated that a I-km—long portion of CB does displace

surficial deposits prehistorically, but no scarp characteristics are given by them.

Displacement: The average vertical displacement in Tertiary volcanic tuff along CB is 600 m (Y-181, p. 27).
Alluvium in Yucca Flat is thickest just east of the southern end of CB. The alluvium at this locality is 600 to 1,200 m
(2,000 to 4,000 ft) thick in an area <3 km wide (Y-182, p. 21, figs. 11 and 12, p.- 23-24). Y-182 (p. 21) interpreted
this depression as a structural feature formed in part by vertical displacement on CB. Y-1106 (p. 15) measured
apparent vertical offsets across explosion—produced scarps of 1.7, 2, and 2.3 m at their three trench sites.

Y-181 (p. 27) noted that the amount of right—ateral displacement on CB since deposition of Tertiary volcanic
tuff could be 2600 m. Y-181 reported that Paleozoic rocks could be displaced laterally “several thousand feet.”
Y-181 (p. 32) thought that CB may account for as much as 1,500 m of horizontal extension. Y-181 (p. 27) noted that
the Carpetbag event (a nuclear explosion) produced at one locality (near UE2b, Y-181, fig. 7) 15 cm of right—lateral
displacement across a 1.2—m—high scarp, along with left—stepping, en echelon cracks.

Age of displacement: A portion of CB that is about 2 km long (Y-181, fig. 7;~Y-327, p- 231; Y-1106, p. 30)
to 4.5 km long (as estimated from Y-224) is shown as having been reactivated by an underground nuclear explosion
in 1970.
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Carpetbag fault (CB) — Continued

Y-1106 (p. 2) noted that displacement on CB (and on the Yucca fault to the east) has probably occurred
during late Quaternary. A I-km-long section of CB, which is at the southern end of the fault and east of the traces
reactivated by underground testing, is shown by Y-224 to displace surficial deposits prehistorically. A 1.5-km—
long portion of CB has been identified by Y-182 (fig. 12, p. 24) as having Quaternary (but prehistoric)
displacement. Using aerial photographs, Y-1106 (p. 14, 30) also recognized north—trending lineaments that may
be associated with CB.

Y-327 (p. 231) and Y-1106 (p. 30) interpreted at least six major episodes of fracturing (and perhaps minor
faulting) on CB since 250 ka. On the basis 6f uranium—series analyses on secondary carbonate in eight fracture—
fill features interpreted by Y-1106 (p. 12) to have been produced by surface or near—surface displacement, episodes
of fracturing and minor faulting on CB occurred about 30 ka, 45 ka, 65 ka, 100 ka, 125 ka to 130 ka, and 230 ka
to 240 ka (Y-327, p. 231; Y-1106, p. 30). Y-1106 (p. 5) noted that a date (uranium-—series analyses) of 37 ka was
determined by Knauss (1981, Y-1242, cited in Y-1106, p. 5) on one fracture—fill deposit near CB (site CBF3,
Y-1106, fig. 2).

On the basis of a lack of prehistoric scarps and undisplaced stratigraphic units exposed in three trenches,
Y-327 (p. 231) and Y-1106 (p. 14, 31) concluded that no significant vertical displacement has occurred on CB at
least since 10 ka, probably since 125 ka to 130 ka, and possibly since 350 ka. On the basis of a date (uranium-
trend analyses) of 35 + 15 ka for an unfractured deposit and a lack of fracture fillings in deposits younger than
about 30 ka, Y-327 (p. 231) and Y-1106 (p. 25, 30) concluded that no surface fracturing (or larger surface
displacements) had occurred on at least part of CB since about 30 ka. (Another unfractured surficial deposit was
estimated to have an age of about 170 ka by Y-1106 (p. 30) on the basis of development of both rock varnish and
an argillic soil horizon.) Y-1106 (p. 25, 30-31) also concluded that little or no fracturing or faulting occurred on
CB between about 240 ka and 350 ka, because dates determined by uranium-—series analyses on the carbonate—rich
fracture fillings do not fall within this time interval. ‘

Slip rate: The slip rate along CB between about 30 ka and 125 ka to 130 ka or earlier has been nearly zero,
because displacements, as interpreted by Y-327 (p. 231) and by Y-1106 (p- 30), have been limited to fracturing and
minor faulting. No evidence for fracturing or faulting has been recognized since about 30 ka.

Recurrence interval: Y-327 (p. 231) and Y-1106 (p. 31) inferred an averagé recurrence interval of about
25,000 yr for fracturing events during the last 125,000 to 130,000 yr.

Range-front characteristics: No range front is associated with CB.

Analysis: Analysis of conventional aerial photographs (Y-813, p. 4, scales 1:62,500 to 1:80,000;-Y-1106,
p. 14, scale about 1:5,000). Description of surficial deposits and soils (Y-1106, p. 5). Interpretation of deposits
exposed in trenches at three localities (Y-327, p. 231; Y-1106, p. 4-5, Trenches T1, T2, and T3). Interpretation of
exposures along explosion—produced scarps (Y-1106, p. 4-5, Sites S1-S4). Radiometric dating (uranium—trend
and uranium—series methods) of surficial deposits and carbonate—rich fracture fillings (Y-1106, p. 5, 15-30).
Measurement of characteristics of explosion—produced scarps (Y-1106, p. 15). Geophysical and gravity data for
Yucca Flat (Y-181). Additional information from M.N. Garcia, U.S. Geological Survey, written commun., 1988
(cited in Y-526).

Relationship to other faults: CB is probably related to other faults in Yucca Flat: the Yucca fault (YC), the
Area Three fault (AT), the Eleana Range fault (ER), the Yucca Lake fault (YL), and several short, unnamed faults.
Y-182 suggested that displacement on all of these fault probably resulted in the formation of Yucca Flat as a
structural basin. Y-1106 (p. 15) proposed that seismic shaking associated with YC, located about 3.5 km east of
CB, may have triggered one or more episodes of minor displacement on CB and resulted in the carbonate—rich
fracture fillings.

te6



Carpetbag fault (CB) — Continued

Y-182 (p. 21) interpreted CB to be a typical Basin and Range fault. He suggested that the southern end of CB
is intersected by the northwest—trending Yucca~Frenchman shear and flexure zone, which is located northwest of
the Las Vegas Valley shear zone and is interpreted by Y-182 (p. 21) to be a part of the Walker Lane. Y-182 (p.- 21
proposed that the interaction between CB and the Yucca—Frenchman shear zone has enhanced north—northwest
extension and subsidence of Yucca Flat.
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Cedar Mountain fault (CM)

Plate or figure: Figure I.

References: Y-13: dePolo and others, 1987; Y-14: Gianella and Callaghan, 1934; Y-15: Bell, 1988;
Y-16: Doser, 1987; Y-17: Gianella and Callaghan, 1934; Y-170: Molinari, 1984 (his Stewart—Monte Cristo fault
zone), Y-794: dePolo and others, 1988; Y-795: Bell and others, 1988 (p. 1-25 to 1-36); Y-797: Bell and others,
1987; Y-969: Shawe, 1965; Y-1069: Yount and others, 1993; Y-1070: Yount and others, 1993: Y-1074: Doser, 1988;
Y-1075: Molinari, 1983.

Location: 200 km/328"° (distance and direction of closest point from YM) at lat38 20'N.and long 117°50°W.
(locatxon of closest point). CM consists of fault traces that ruptured in an earthquake on December 20, 1932. It
includes traces previously referred to as the Gabbs Valley, Cedar Mountain, and Monte Cristo faults.

USGS 7-112" qhadrangle: Beﬁles.Well, Dicalite Surﬂmif, Eddy\'/illé,.Gabbs. Mouﬁfaiﬁ, Graﬁny 'Gdose Well,
Kirby Flat, Luning, Mount Ferguson, Stewart Spring, Sunrise F lat.

Fault orientation: CM consists of a discontinuous zone of fault traces that generally strike N. 30° W. (Y-170,
p- 45-46; Y-1075). Main fault traces that ruptured in 1932 in Monte Cristo Valley strike approximately north; other
fault traces have varying orientations (Y-794, p. 5; Y-969, p. 1,364).

Fault length: CM is 245 km long along the western edge and south—central portion of Stewart Valley and in
Monte Cristo Valley south of Kibby Flat playa (Y-170, p. 45, his Stewart—Monte Cristo fault zone; Y-1075). The
length of the traces that ruptured in 1932 is about 60 km (38 miles) from about 6 km (3.6 miles) east of Warrens Well
in Gabbs Valley southeast to about 13 km (8 miles) east of Pilot Peak (Y-17, p. 8; Y-794, p. 3; Y-969, p. 1,364). The
width of the rupture zone in 1932 was about 6 to 16 km (4 to 10 miles; Y-17, p. 8; Y-794, p. 3; Y-969, p. 1,364).

Style of faulting: Displacements along CM in 1932 and in pre—1932 ruptures have been primarily right
Iateral with a minor component of dip—slip (normal) displacement or normal right—oblique displacement (Y-170,
p-46;Y-794,p. 5, 6, 8; Y-1075). Right-lateral displacement in 1932 is suggested by a left—stepping, en echelon
pattern of ruptures (Y-13; Y-17, p. 8), by lateral displacement of small-scale geomorphtc features (Y-13),-and by
near—horizontal shcken51des (Y-13).

During the 1932 earthquake, the main, north—striking fault traces in Monte Cristo Valley experienced right—
lateral and normal right—oblique displacements (Y-794, p. 5). Northeast—striking fault traces, which are more
numerous to the north (e.g., in Gabbs Valley), had dominantly normal displacement (Y-794, p. 5). Northwest—
striking fault traces that form steps or bends in traces of the main fault appear to have evidence for compressional
deformation (Y-794, p. 5).

Scarp characteristics: Y-13 noted that west—facing scarps that formed in 1932 are 30 to 50 cm high and that
these scarps are superimposed on older, subdued scarps. Y-1069 (p. 386) reported scarp heights of a few centimeters
to 60 cm from the 1932 earthquake Incontrast, Y-170 (p. 115) suggested that scarps from the 1932 earthquake were
1.4 m high.

Displacement: The largest and most continuous ruptures in 1932 occurred in Monte Cristo Valley (Y-794,
p-4). In this valley and in Stewart Valley, right—lateral displacements were up to 1 to 2 m in 1932; vertical
displacements in this earthquake were <0.5 m (Y-13; Y-170, p. 115; Y-794, p. 5; Y-1069, p. 386). Y-17 (p. 15)
reported as much as 0.6 m (2 ft) of vertical displacement at one locality from the 1932 earthquake. Y-795 (p. 1-35)
noted 15 to 30 cm of vertical displacement and about 1 to 2 m of rightlateral displacement from the 1932 event at
- their Trench 3 in Monte Cristo Valley. Y-13 inferred that the ratio of vertical to horizontal displacement in 1932 was
at least 1:3.
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Cedar Mountain fault (CM) — Continued

On the basis of their interpretation of stratigraphy exposed in trenches, Y-795 (p. 1-34) inferred a minimum
vertical separation since 730 ka of 3 m at one locality on CM in Monte Cristo Valley. They suggested that the total
amount of right—ateral displacement may be >21 m, because the ratio of vertical to horizontal displacement was
1:7 (Y-795, p. 1-35). Furthermore, possible correlation of deposits across the fault at this same locality suggests
that about 1 m of vertical separation has occurred since about 135 ka (Y-795, p. 1-34).

Along the northern section of CM, along the eastern side of the Gabbs Valley Range, a minimum of 100 m
of right—lateral displacement is inferred by Y-170 (p. 53) from displacement of the contact between Miocene units
and from the rake of exposed striations. The number and size of folds and the amounts of vertical displacement
across faults along this northemn section and along a central section suggested to Y-170 (p. 100) that the amount of
deformation increases to the north along CM.

CM includes folds in the Esmeralda Formation (middle to late Miocene; 11 Ma to 16 Ma; Y-170, p. 31) east
~ of the main fault trace (Y-170, p. 46). One northeast—to north—striking fault trace in south—central Stewart Vailey
may have experienced 0.7 m of left—ateral displacement and a minor amount of vertical displacement in middle
and late Miocene rocks (Y-170, p. 57, his north section).

Age of displacement: The youngest displacement along CM is historical. Surface ruptures were associated
with an earthquake (M 7.2) on December 20, 1932. The approximate epicentral location of this earthquake was in
Gabbs Valley (Y-17,p. 2, 4).

On the basis of differences in style and amount of deformation, Y-170 (p. 47-48) subdivided CM (his
Stewart—Monte Cristo fault zone) into three sections. These sections also show a difference in age of displacement.
Along a 13—km-long northern section along the eastern side of the Gabbs Valley Range, the fault displaces and
deforms Quaternary alluvium as well as middle to late Miocene volcanic rocks and lacustrine sediments, and it is
expressed as prominent topographic lineaments (Y-170, p. 47-57; Y-1075). Displacement of middle(?) to late
Pleistocene surfaces indicates that late Pleistocene displacement has occurred along this section (Y-170, p. 54,
100). However, late Holocene alluvium is not displaced and no surface ruptures associated with the 1932
earthquake have been identified along this section (Y-170, p. 54, 100). Along an 8—km-long central section
between south—central Stewart Valley and northwestern Monte Cristo Valley, displacement is expressed as folds,
faults, and tilting of Miocene sediments (Esmeralda Formation; Y-170, p. 58-59), but no Quaternary displacement
has been recognized (Y-1075). Along a 24—km-—long southern section between northwestern Monte Cristo Valley
and the southern edge of Kibby Flat, CM is expressed as either north—to northwest—trending, west—facing,
prominent scarps on surfaces of middle(?) to late Quaternary alluvial and lacustrine deposits (the northern 12 km)
or as a northwest—trending vegetation lineament across Kibby Flat (the southern 12 km; Y-170, p. 61; Y-1075).
The southern section is the primary location of the surface ruptures produced in 1932 (Y-170, p. 61-72).

Y-1075 (p. 384) noted that displacement along CM began after the middle to late Miocene and continues, as
indicated by the 1932 earthquake.

Slip rate: The following preliminary, minimum lateral slip rates for CM in Monte Cristo Valley were
estimated by Y-795 (p. 1-35): >0.03 mm/yr since 730 ka assuming >21 m of nght—lateral dlsplacement
0.05 mm/yr since 135 ka assuming 7 m of right-lateral displacement, and 0.1 mm/yr since 10 ka assuming 1 m of
right—ateral displacement.

Recurrence interval: Because Holocene deposits lack pre—1932 scarps and because pre—1932 scarps are
subdued and generally lack “fresh” evidence for strike-slip displacement, Y-795 (p. 1-34) inferred that the
recurrence interval for surface ruptures along CM is relatively long, “possibly tens of thousands of years.” On the
basis of stratigraphic and geomorphic relationships, Y-170 (p. 73-75) inferred that at least three, and probably five
or six, pre—~1932 surface ruptures occurred during the latest Pleistocene and Holocene along his southern section
of CM, between northwestern Monte Cristo Valley and the southern edge of Kibby Flat.

Range-front characteristics: CM is located primarily in the middle of valleys and is not associated with
range fronts (Y-1069, p. 386).
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Cedar Mountain fault (CM) — Continued

Analysis: Aerial photographs (Y-170, p. 6, scales 1:80,000 and 1:16,000 for conventional and 1:18,000 for
low—sun—angle; Y-795, p. 1-34). Field examination (Y-17: Y-170, p. 7; Y-794, p. 5). Topographic scarp profiles
(Y-170, p. 77, 80). Soil development (Y-170, p- 39-44; Y-794, p. 4). Trenches (Y-13; Y-795, p- 1-34). '
Tephrochronology (Y-794, p. 4). :

Relationship to other faults: CM is subparallel to and east of the Bettles Well fault and faults along the
eastern side of the Pilot Mountains (Y-170, p. 46). CM is also subparallel to but west of the fault along the western
side of the northern Cedar Mountains (Y-170, p: 46). Y-170 (p- 116) and Y-1075 suggested that right—lateral -
displacement along CM indicates that CM was part of a left—stepping, en echelon fault system that included five - -
main right-lateral faults in the Gillis and Gabbs Valley ranges, which are west of CM.
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Central Pintwater Range faults (CPR)

Plate or figure: Plate 1.

References: Y-404: Tschanz and Pampeyan, 1970 (pls. 2 and 3, show only the western fault); Y-813: Reheis,
1992 (pls. 2 and 3); Y-852: Dohrenwend and others, 1991 (show both faults, but only south of lat 37°N., which is
the northern boundary of their map area). Not shown by Ekren and others, 1977 (Y-25).

Location: 79 km/77° (distance and direction of closest point from YM) at lat 36°59"N. and long 115734 W.
(location of closest point). CPR is composed of two main faults: one each along the eastern and western sidés of an
unnamed valley within the northern Pintwater Range. -

. USGS 7-112’ quadrangle. -Quartz Peak, Southeastern Mine.

Fault orientation: The faults of CPR generall.y strike north to north—northwest, but they curve so tha: '
sections of the faults strike between northwest and north—-northeast.(Y-404; Y-813; Y-852).

Fault length: The length of the eastern fault of CPR is about 16 km as estimated from Y-813. The lengih of
the western fault of CPR is about 4.5 kmt as estimated from Y-813.

Style of faulting: Sections of the eastern fault are shown by Y-813 as down to the west. These sections
consist of curving, branching, and subparallel traces along the range front, within the range, and within the unnamed
valley that is bounded by CPR (Y-813; Y-852).

Sections of the western fault are shown by Y-404 and Y-813 as down to the east. The western fault is generally
expressed as a single surface trace along the range front; however, short subparallel traces at the northern end of the
western fault extend into the unnamed valley (Y-813).

Scarp characteristics: No information.
Displacement: No information.

Age of displacement: Sections of the eastern fault along the range front and within the range are shown by
Y-813 as faults that are in Tertiary rocks and that were identified from previous mapping (primarily), as weakly to
moderately expressed lineaments and scarps on surfaces of Tertiary deposits, and as lineaments along linear range
fronts. The sections of this fault that are within the unnamed valley are shown by Y-813 as weakly to moderatsly
expressed lineaments and scarps on surfaces of Quaternary (mainly) and Tertiary deposits and as faults that are in
Quaternary deposits and that were identified from previous mapping.

Sections of the western fault and the southern part of the eastern fault (south of lat 37°N.) are shown by Y—852
as juxtaposing Quaternary alluvium against bedrock. Sections of the westem fault are also portrayed by Y-404 as )
post—Laramide structures; some are shown by them as faulted contacts between pre—Tertiary rocks and Pliocene(?)
and Pleistocene(?) older gravels (their QTg deposits). Some fault traces are portrayed by Y-813 as faults that are in
Quaternary (primarily) and Tertiary deposits and that were identified from previous mapping. The northern end of
the western fault is portrayed by Y-813 as weakly expressed lineaments and scarps on surfaces of Tertiary. deposits.

Slip rate: No information.
Recurrence interval: No information.

Range-front characteristics: Y-852 portrayed sections of the western fault and the southern portion of the
eastern fault (south of lat 37°N.) as having morphological characteristics similar to those of fronts along major
range—front faults (e.g., a general absence of pediments, abrupt piedmont-hillslope transitions, steep bedrock slopes,
faceted spurs, wineglass valleys, and subparallel systems of high—gradient, narrow, steep-sided canyons orthogonal
to range front), except that “associated fault systems are significantly less extensive and fault scarps are substantially
lower, shorter, and less continuous.” Portions of the range front adjacent to sections of the western fault are shown
to be linear by Y-813.
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Central Pintwater Range faults (CPR) — Continued

Analysis: Aérial photographs (Y-404, p. 2, scales 1:60,000; Y-813, p- 4, scales 1:62,500 to 1:80,000; Y-852,
scale 1:58,000). Field mapping (Y-404, p. 2)

Relationship to other faults: CPR is approximately parallel to faults along the eastern and western sides
of the Pintwater Range: the East Pintwater Range fault (EPR) and the West Pintwater Range fault (WPR). The
structural relationships among these faults are not known.

The northern end of CPR appears to terminate south of the northeast—striking North Desert Range fault
(NDR), which is directly north of CPR along the northern end of the Pintwater Range.
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Central Reveille fault (CR)
Plate or figure: Plate I.

References: Y-813: Reheis, 1992 (pl. 1; shows only that part of CR south of lat 38°N., which is the northern
boundary of her map area); Y-853: Dohrenwend and others, 1992 (show only that part of CR south of lat 38°N.,
which is the northemn boundary of their map area); Y-1032: Schell, 1981 (pls. 7 and 8; name from his table A2, fault
#109). Not shown by Cornwall, 1972 (Y-232, pl. 1).

Location: 108 km/12" (distance and direction of closest point from YM) at lat 37°48 'N. and long 116°11"W.
(location of closest point). CR is located in central Reveille Valley between the Reveille and Kawich ranges.

: USGS 7-1/2" quadrangle: Georges Well, Kawich Peak NE, Reveille, Reveille Peak Revellle Peak NW,
Warm Springs SE.

Fault orientation: The southern part of CR strikes north—northwest (Y-853; Y-1032); the northern part
strikes north to north—northeast (Y-853; Y-1032).

_Fault length: The length of CR is 29 km as noted by Y-1032 (table A2, p. A20).

Style of faulting: Fault traces are generally shown by Y-813, Y-853, and Y-1032 as down to the west or
southwest.

Scarp characteristics: Scarps are shown by Y-813, Y-853, and Y-1032 as primarily west facing. Some
scarps are noted to be indistinct by Y-1032 (table 3, p. 23).

Displacement: No information.

Age of displacement: The probable age of the youngest displacement along CR is noted by Y-1032 (table A2,
p. A20) as late to early Pleistocene (defined as >15 ka and <1.8 Ma by Y-1032, p. 29-30). The youngest unit
displaced is his intermediate—age alluvial-fan deposits (A5i, table A2, p. A20) with an estimated age of 15 ka to
probably about 200 ka (Y-1032, table 3, p. 23). Displacement is indicated by indistinct scarps on these alluvial fans .
(Y-1032, table 3, p. 23). The oldest unit not displaced is his young—age alluvial-fan deposits (ASy, table A2,p. A20)
with an estimated age of <15 ka (Y-1032, table 3, p. 23). The oldest unit displaced is his latest Tertiary volcanic -
rocks (Tvy, table A2, p. A20) with an estimated age of 1.8 Ma to 6 Ma (Y-1032, table Al, p.-Al).

The map by Y-853 shows one scarp on a Quaternary depositional or erosional surface at the southern end of
Reveille Valley, but Y-853 did not estimate a more precisé age for this displacement. Their map also shows several
scarps and (or) prominent topographic lineaments on the surfaces of Tertiary volcanic or sedimentary rocks just
south of lat 38°N.

The map by Y-813 includes two scarps in central Reveille Valley south of lat 38°N. One is portrayed asa -
lineament or scarp on surfaces of Tertiary deposits: the other is portrayed as a topographic lineament within bedrock.

Slip rate: No information.
Recurrence interval: No information.
Range-front characteristics: No range front is associated with CR.

Analysis: Aerial photographs (Y-813, p. 4, scales 1:62,500 to 1:80,000; Y-853, scales 1:115,000 to 1:124,000
and 1:58,000; Y-1032, p. 15, scales ~1:25,000 and ~1:60,000). Field reconnaissance (Y-1032, p. 17-18). Gravity
analysis (Y-1032, p. 16). Magnetometer surveys (Y-1032, p. 16-17).

Relationship to other faults: The relationship of CR either to the East Reveille fault (ERV), which bounds
the eastern side of Reveille Valley at its junction with the Reveille Range, or to the Hot Creek—Reveille fault (HCR),
which bounds the wester side of Reveille Valley at its junction with the Kawich Range, is not known. Y-1032
(pl. 7) suggested that CR may merge with ERV north of lat 38*N. (north of the area shown in pl. 1 of this
compilation).
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Central Spring Mountains faults (CSM)

Plate or figure: Plate 2.

References: Y-696: Hoffard, 1991 (pl. 1, shows only the fault on the southeastern side of the Wheeler Wash
drainage); Y-813: Reheis, 1992 (pl. 3); Y-852: Dohrenwend and others, 1991,

Location: 76 km/130" (distance and direction of closest point from YM) at lat 36°23°N. and long 115°48"W.
(location of closest point). Faults in CSM are located within the Spring Mountains south of Wheeler Pass in the srea
of Wheeler Wash. CSM includes three faults: (1) one on the northwestern side of Wheeler Wash, (2) one on the
northeastern side of the Wheeler Wash drainage, and (3) one on the southeastern side of the Wheeler Wash drainage.

USGS 7-112" quadrangle: Horse Spring, Wheeler Well, Willow Peak.

Fault orientation: Fault orientations are variable (Y-813: Y-852). The northwest fault generally strikes

- north—northeast (Y-813). The northeast fault generally strikes north-northwest (Y-813; Y-852). The southeast fault
generally strikes north, except at its northern end where the fault turns eastward and parallels Clark Canyon, a
tributary.to Wheeler Wash (Y-813; Y-852).

Fault length: The length of the northwest fault is 16 km (Y-813). The length of the northeast fault is 6 km
(Y-852) to 9 km (Y-813). The length of the southeast fault is 5 km (Y-852) to 12 km (Y-813).

Style of faulting: Traces of the northwest fault are shown by Y-813 as generally down to the northwest.
Traces of the northeast and southeast faults are portrayed by Y-813 and Y-852 as generally down to the west.

Scarp characteristics: No information.
Displacement: No information.

Age of displacement: The northwest fault is shown by Y-813 primarily as a topographic lineament along a
linear range front or in bedrock. The northeastern end of this fault is portrayed by her as weakly expressed
lineaments or scarps on surfaces of Quaternary deposits.

The northeast fault is shown by Y-813 as weakly expressed lineaments or scarps on surfaces of Quaternary
deposits and as topographic lineaments along a linear front or in bedrock. Y-852 showed this fault as juxtaposing
Quaternary alluvium against bedrock. . ;

The southeast fault is portrayed by Y-813 as weakly expressed lineaments or scarps on surfaces of Quaternary
" deposits and as topographic lineaments along a linear front or in bedrock. Y-852 showed this fault as scarpson
depositional or erosional surfaces of early to middle and (or) late Pleistocene age (their Qi-2 surfaces with estimated
ages between 10 ka and 1.5 Ma). Y-696 (pl. 1) showed part of the southeast fault as a prominent fault or lineament.

Y-813 (p. 8) noted that the Spring Mountains “contain a few possible Quaternary faults and lineaments,
generally north—trending, but they appear to be relatively inactive.”

Slip rate: No information.
Recurrence interval: No information.

Range-front characteristics: The range front along the northeast fault and part of the range front along the
southeast fault are noted by Y-852 to be similar to that along major range—front faults (e.g., characterized by “a
general absence of pediments, abrupt piedmont-hillslope transitions, steep bedrock slopes, faceted spurs, wineglass
valleys, and subparallel systems of high—gradient, narrow, steep—sided canyons orthogonal to range front™), except
that the faults of CSM are “significantly less extensive and fault scarps are substantially lower, shorter, and less
continuous.”

Analysis: Aerial photographs (Y-696, p. 8-9, scale 1:80,000; Y-813, scales 1:62,500 to 1:80,000; Y-852, scale
1:58,000).
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Central Spring Mountains faults (CSM) — Continued

Relationship to other faults: The relationships among the three faults combined here in CSM are not
known. The northwest fault aligns with a northeast-striking portion of the West Spring Mountains fault (WSM)
east of Pahrump, but the relationship of faults in CSM to WSM is not known. Y-813 (pl. 3) labeled the
southwestern portion of the northwest fault of CSM as the Wheeler Pass thrust.
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Chalk Mountain fault (CLK)

Plate or figure: Plate 1.
References: Y-813: Reheis, 1992 (pl. 1). Not shown by Comnwall, 1972 (Y-232).

Location: 87 km/31" (distance and direction of closest point from YM) at lat 37°32°N. and long 115°57"W.
(location of closest point). CLK extends along the western side of Chalk Mouritain and into southern Sand Spring
Valley. It is north of the drainage divide separating Emigrant Valley from Monotony and Sand Spring valleyz.

 USGS 7-12° quadrangle: White Blotch Springs.

Fault orientation: The southern end of CLK strikes generally nonh—noﬁheast; the northern end strikes
northeast (Y-813).

Fault length: The length of CLK as defined here is 8 km as estimated from Y-8 13. CLK could alsc incinds
north-striking fault traces along the western.side of northern Emigrant Valley. (These are shown as possibly part o -
the Emigrant Valley North fault (EVN?) on plate 1 of this compilation.) If these faults are included in CLK, thsn
the length of the fault could be as much as about 20 km (estimated from Y-8 13).

Style of faulting: No information.
Scarp characteristics: CLK is shown by Y-813 as west— or northwest—facing scarps.
Displacement: No information.

Age of displacement: CLK is shown by Y-813 as weakly to moderately expressed lineaments and scarps on
surfaces of Quaternary deposits, as lineaments along linear range fronts or in bedrock, and (rarely) as weakly to
moderately expressed lineaments and scarps on surfaces of Tertiary deposits.

Slip rate: No information.

Recurrence interval: No information.

Range-front characteris!tics: No information.

Analysis: Aerial photographs (Y-813, p. 4, scales 1:62,500 and 1:80,000).

Relationship to other faults: Northstriking fault traces along the western side of northern Emigrant Valley
(shown as possibly part of the Emigrant Valley North fault, labeled EVN? on plate 1 of this compilation) could be
part of CLK instead or they could connect EVN and CLK. Although CLK is relatively short, the northern part has
a more easterly strike than the southern part, a pattern similar to that of the Stumble fault (STM) located east of CLK
along the western side of the Groom Range. This change in strike could be the result of influence by one or both
faults along the southern edge of Sand Spring Valley: the northeast—striking Penoyer fault (PEN) and the east—
striking Timpahute lineament (expressed as the east-northeast—striking Tem Piute fault; TEM). The structural
relationships among these faults are not known.
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Checkpoint Pass fault (CP)

Plate or figure: Plzate 2.

References: Y-62: Barnes and others, 1982; Y-813: Reheis, 1992 (pl. 3); Y-852: Dohrenwend and others,
1991 (show only the north—northeast—striking portion of the western half of CP as portrayed by Y-813).

Location: 44 km/113" (distance and direction of closest point from YM) at lat 36°40'N. and long 116°00°W.
(location of closest point). CP is located along the northern side of unriamed bedrock hills between a.narrow gap at
Checkpoint Pass and northeast of Mercury, Nevada. :

. USGS 7-112’ quadrangle: Mercury.

Fault orientation: CP is curved, with one orientation for the eastern half and another for the western half of
- the fault. THe eastern half of CP, shown as a single fault trace, has a'curving but'a general east strike (Y-813). The"
western half of CP actually consists of two traces as shown by Y-813 (pl. 3). Of these two traces, the northern trace
strikes northeast and the southern trace strikes north—northeast. . .

Fault length: The eastern half of CP is about 3.5 km long (Y-813). The northern trace of the western half of
CP is about 3 km long (Y-813). The southern trace of the western half is 3 to 4 km long (Y-813; Y-852).

Style of faulting: Displacement on CP is shown by Y-813 as left-lateral for the eastern half of CP.
Displacement on the northern trace of the western half is portrayed by her as down to the southeast. Displacement
on the southern trace of the western half is shown by Y-813 as down to the northwest.

Scarp characteristics: No information.
Displacement: No information.

Age of displacement: Y-852 portrayed the north-northeast-striking portion of the western half of CP (the
southern trace) as a fault that juxtaposes Quaternary alluvium against bedrock (see Range—front characteristics).

The eastern half of CP and part of the northern trace of the western half are shown by Y-813 (pl. 3) as faults
that are preserved in Tertiary deposits and that were recognized by previous mapping. The southern trace of the -
western half in the vicinity of Checkpoint Pass is shown by Y-62 as concealed by alluvial deposits of Quaternary
and Tertiary age. :

Slip rate: No information.
Recurrence interval: No information.

Range-front characteristics: The southern trace of the western half of CP is portrayed by Y-852 as a fault
juxtaposing Quaternary alluvium against bedrock, but not as a major range—front fault. The morphology of the
northwestern side of the unnamed ridge adjacent to this part of CP would be similar to that along a major range—
front fault and may be characterized by “fault juxtaposition of Quaternary alluvium against bedrock, fault scarps and
lineaments on surficial deposits along or immediately adjacent to range front, a general absence of pediments, abrupt
piedmont-hillslope transitions, steep bedrock slopes, faceted spurs, wineglass valley, and subparallel systems of
high—gradient, narrow, steep—sided canyons orthogonal to range front.” Although this morphology is similar to that
of major range—front faults, the “associated fault systems are significantly less extensive and fault scarps are
substantially lower, shorter, and less continuous” (Y-852). Part of the northern trace and the southern trace of the
western half of CP are shown by Y-813 (pl. 3) as topographic lineaments bounding a linear range front or in bedrock.

Analysis: Aerial photographs (Y-813, p. 4, scales 1:62,500 to 1:80,000; Y-852, scale 1:58,000).
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Checkpoint Pass fault (CP) — Continued

Relationship to other faults: The eastern half of CP has a strike similar to that of the Rock Valley fault
(RV), which is located about 6 km north of CP. The strike of this part of CP is more easterly than the strikes of the
northeast-striking Mercury Ridge faults (MER) and the Crossgrain Valley faults (CGV), both of which are 3 to
6 km east and southeast of CP.

The southern trace of the western half of CP is oblique to both MER and CGV. The strike of this portion of
CP is similar to the trend of a west—facing fault scarp shown by Y-852 at the southwestern end of South Ridge.
This scarp is included in the South Ridge faults (SOU) of this compilation.
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Chert Ridge faults (CHR)
Plate or figure: Piate 1.

References: Y-404: Tschanz and Pampeyan, 1970 (show only a few faults along Chert Ridge);
Y-813: Reheis, 1992 (pls. 2 and 3); Y-852: Dohrenwend and others, 1991 (show only the southern end of one fault
that is south of lat 37°N., which is the northern boundary of their map area). Not shown by Ekren and others, 1977
-25). '

Location: 65 km/74" (distance and direction of closest point from YM) at lat 37°00'N. and long 115°44'W.
(location of closest point). CHR is composed of numerous faults along the eastern and western sides of Chert Ridge..

USGS 7-112" qua\'drangle: Fallout Hills, Fallout Hills NW.

Fault orientation: Faults in CHR generally strike north, but individual faults curve so that their strikes range
between north—northwest and northeast (Y-813).

Fault length: The length of the curving and branching faults located primarily along the range front along
the eastern side of Chert Ridge is about 14 km as estimated from Y-813. The length of the curving, branching, and
subparallel faults along the western side of Chert Ridge is about 12 km as estimated from Y-813. The faults along
the western side of Chert Ridge form a zone up to 2.5 km wide as estimated from Y-813.

Style of faulting: The faults along the eastern side of Chert Ridge are shown as down to the east (Y-813).
One branch east of the range front, along with the southern part of the fault along the range front, is shown as down
to the west (Y-813). Short (0.5 to 1.2 km long) faults at the southern end of the western side of Chert Ridge are
shown to have right-lateral strike-slip displacement (Y-813).

Scarp characteristics: No information.
Displacement: No information.

Age of displacement: Faults on the eastern side of Chert Ridge are portrayed by Y-813 as faults that are in -
Tertiary deposits and that were identified from previous mapping (primarily), as weakly to moderately expressed
lineaments and scarps on surfaces of Tertiary deposits, as weakly expressed lineaments and scarps on surfaces of
Quaternary deposits, and as lineaments along a linear range front. Some faults on this side of the ridge are shown
by Y-404 as juxtaposing pre-Tertiary rocks and Pleistocene(?) older alluvium (their Qol deposits). The very
southern 2 km (south of lat 37°N.) of CHR are portrayed by Y-852 as faults that also juxtapose Quaternary alluvium
against bedrock.

Faults on the western side of Chert Ridge are portrayed by Y-813 as weakly to moderately expressed
lineaments and scarps on surfaces of Quaternary deposits (primarily), as lineaments along a linear-range front, and
as faults that are in Quaternary and Tertiary deposits and that were identified from previous mapping. '

Slip rate: No information.
Recurrence interval: No information.

Range-front characteristics: Some faults along both the eastern and western sides of Chert Ridge are shown
by Y-813 as lineaments that bound a linear front. According to Y-852, the eastern side of Chert Ridge adjacent to
the very southern 2 km of CHR has morphologic characteristics similar to those of fronts along a major range—front
fault (e.g., a general absence of pediments, abrupt piedmont—hillslope transitions, steep bedrock slopes, faceted
spurs, wineglass valleys, and subparallel systems of high—gradient, narrow, steep—sided canyons orthogonal to range
front), except that “associated fault systems are significantly less extensive and fault scarps are substantially lower,
shorter, and less continuous.”

Analysis: Aerial photographs (Y-404, p. 2, scale 1:60,000; Y-813, p. 4, scales 1:62,500 to 1:80,000; Y-852,
scale 1:58,000). Field mapping (Y-404, p. 2).
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Chert Ridge faults (CHR) — Continued

Relationship to other faults: Faults in CHR on the eastern side of Chert Ridge approximately align with a
fault located along the western side of the Spotted Range south of the Fallout Hills. This fault is not included in
CHR but is instead combined with the Spotted Range faults (SPR), because faults in CHR are generally down to

the east, whereas faults in SPR are generally down to the west.
" Y-813 showed northeast—striking, down—to—the—southeast faults at the northern end of Chert Ridge as faults
that are in Quaternary deposits and that were identified from previous mapping. The structural relationship
between'these faults and faults included in CHR is not known. It is also unknown how either of these faults relate
to north—northeast—striking faults to the northwest in Emigrant Valley (the Emigrant Valley South fault (EVS) of
this compilation). - ' ~
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Chicago Valley fault (CHV)

Plate or figure: Plate 2.

References: Y-69: McKittrick, 1988; Y-161: Burchfiel and others, 1983; Y-238: Reheis and Noller, 1991
(pl. 4); Y-657: Dohrenwend and others, 1984; Y-778: Huddleston, 1986; Y-783: Butler, 1986.

Location: 90 km/163" (distance and direction of closest point from YM) at lat 36°05°N. and long 116°09°W.
(location of closest point). CHV is located along the eastern side of Chicago Valley at its junction with the western °
side of the Nopah Range.

USGS 7-112° quadrangle: Nopah Peak, North of Tecopa Pass, Resting Spring, Twelve Mile Spring.

Fault orientation: CHYV strikes generally north to north—northwest. Individual fault traces strike between
_ northwest apd nqrtheas_t (Y-69; Y723_8)_.

Fault length: Discontinuous, subparallel, and en echelon fault traces included in CHV are mapped by Y-69
along the eastern side of Chicago Valley over a total length of about 20 km. The lengths of individual traces range
between 0.2 and 0.8 km as estimated from Y-69.

One 0.6—km—long zone of subparallel fault traces is shown by Y-69 on the western side of Chicago Valley.
Two fault traces are portrayed by Y-238 (pl. 4) near the center of Chicago Valley. The one that is located about
2.5 km west of the Nopah Range at Twelvemile Spring is 2.5 km long. The other, which is located about 5 km west
of the range, is about 4 km long.

Style of faulting: Displacement on CHV is shown by Y-238 to be dip slip (normal) and down to the west.
Y-161 (p. 1373) suggested that rocks in the Nopah Range have been tilted eastward by CHV and noted that the range
front consists of several arcuate segments, each of which is concave westward. They accepted a model of a curved
or listric fault that merges with a low—angle detachment fault at depth to explain the arcuate shape of the range front.

Scarp characteristics: No information.
Displacement: No information.

Age of displacement: Fault traces in CHV are shown by Y-69 on surfaces of late and (or) middle Pleistocene
age (her Qf2 deposits with an estimated age between 10 ka and 300 ka to 500 ka) and on surfaces of middle and (or)
early Pleistocene age (her Qfideposits with a minimum age of 300 ka to 500 ka). Faults are not shown by Y-69 on
surfaces of either early Holocene and (or) latest Pleistocene age (her Qf3 deposits) or Holocene age (her Qf4-
deposits). Fault traces along the western side of Chicago Valley are shown by Y-69 on late and (or) middle
Pleistocene surfaces (her Qf2 deposits) and at the contact between a pediment on bedrock and middle and (or) early
Pleistocene surfaces (her Qf1 deposits). Fault traces are absent from Holocene surfaces (her Qf4 deposits) along the
western side of Chicago Valley (Y-69). -

Slip rate: No information.
Recurrence interval: No information.

Range-front characteristics: "Part of CHV is portrayed by Y-238 (pl. 4) as a topographic lineament along a
linear range front.

Analysis: Aerial photographs (Y-69; Y-238, p. 2, scales 1:24,000 to 1:80,000). Field examination (Y-69).
Transects measured on alluvial fans (Y-69).

Relationship to other faults: The relationship of CHV to either the north-northwest—striking East Nopah
fault (EN), which bounds the eastern side of the Nopah Range, or to the Ash Meadows fault (AM), which bounds
the western side of the Resting Spring Range to the west of CHV, is not known. '
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Clayton—Montezuma Valley fault (CLMYV)

Plate or figure: Plate 1.

References: Y-10: Reheis and Noller, 1989; Y-238: Reheis and Noller, 1991 (pl. 1); Y-407: Albers and
Stewart, 1972; Y-853: Dohrenwend and others, 1992.

Location: 126 km/3 14" (distance and direction of closest point from YM) at lat 37°38 'N.and long 117°27°W.
(location of closest point). CLMYV is located in an unnamed valley between Clayton Ridge and the Montezuma
Range. :

USGS 7-112° quadrangle: Lida Wash, Montezuma Peak SW, Split Mountain.

Fault orientation: CLMV strikes generally northeast, but the fault curves so that individual sections strike
between north—northwcst and northeast (Y-238; Y-853).

Fault length: The length of CLMYV is 13 km as estimated from Y-853 and 14 km as estxmated from Y- 238.
The width of CLMV is 1 to 4 km as estimated from Y-238.

Extension of CLMV to the north or south of the unnamed valley between Clayton Ridge and the Montezuma
Range is unclear. As portrayed in this compilation, CLMV does not continue across the drainage divide at the
northeastern end of the unnamed valley. However, CLMV may extend to the north or east and may include north—
and east—trending lineaments south of and along Alkali Lake. The north—trending lineaments in this area are
included instead with the General Thomas Hills fault (GTH; pl. 1 of this compilation). The east—trending lineaments
in this area are not combined with either CLMV or GTH. CLMV may also extend to the south and include some
fault traces between the Clayton Ridge-Paymaster Ridge fault (CRPR) and the Montezuma Range fault (MR).
These traces have not been combined with any of the labeled faults in this compilation.

Style of faulting: No mformatlon

Scarp characteristics: Scarps along CLMV are shown by Y-238 and Y-853 as northwest facing primarily.
Some are portrayed as southeast facing.

Displacement: No information.

Age of displacement: CLMYV is shown by Y-853 as scarps on depositional and erosional surfaces with ages
of early to middle and (or) late Pleistocene (their Qi-2 surfaces with estimated ages between 10 ka and 1.5 Ma) and
early to middle Pleistocene (their Qi surfaces with estimated ages between 130 ka and 1.5 Ma). The northeastern
end of CLMV is portrayed by Y-238 as weakly to moderately expressed lineaments and scarps chiefly on surfaces
of Quaternary deposits; similar features on the southwestern end are shown by Y-238 as chiefly on surfaces of
Tertiary deposits. Short sections of CLMV are shown by Y-238 as faults that are in Quaternary deposits and that
were identified from previous mapping.

The map by Y-407 (pl. 1) shows faults with various, but primarily northeast, strikes in the valley between
Clayton Ridge and Montezuma Ridge. These faults are portrayed in Tertiary volcanic rocks (their Taf unit). Some
of these faults may correlate with the lineaments and scarps identified by Y-238 (pl. 1, p. 3).

Slip rate: No information.
Recurrence interval: No information.
Range-front characteristics: No range front is associated with CLMV.

Analysis: Aerial photographs (Y-238, p. 2, scales 1:24,000 to 1:80,000; Y-853, scales 1:115,000 to 1:124,000
and 1:58,000). Field observations for some faults in CLMV (Y-238, p. 3).
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Clayton—Montezuma Valley fault (CLMV) — Continued

Relationship to other faults: CLMV is approximately parallel to other northeast—striking major range—
bounding faults west of Cactus Flat, such as the Emigrant Peak faults (EPK) along the western side of the Silver
Peak Range northwest of CLMV, the Montezuma Range fault (MR) along the western side of the Montezuma
Range immediately east of CLMV, the Clayton Ridge-Paymaster Ridge fault (CRPR) along the western sides of
Clayton and Paymaster ridges immediately west of CLMV, and south of CLMYV, the East Magruder Mountain fault
(EMM) along the eastern side of Magruder Mountain and the Lida Valley faults (LV) along the southeastern side
of the Palmetto Mountains. CLMV is also approximately parallel to northeast—striking faults within basins, such
as the Clayton Valley fault (CV) in Clayton Valley west of CLMV, the Stonewall Flat faults (SWF) within
Stonewall Flat east of CLMYV, and the Palmetto Mountains—Jackson Wash faults (PMJW) within an unnamed’

- valley northeast of the Palmetto Mountains and southeast of CLMV (Y-238; Y-853). The structural relationships -
among all these faults are not known. ’ '

Y-238 (p. 4) speculated that the northeast—striking faults in the area around CLMV could be conjugate shears
to the northwest-striking Furnace Creek fault (FC). However, on the basis of the limited field work completed by
them and others, Y-238 (p. 3) noted that the evidence for the left—lateral displacement that would be expected if
the northeast—striking faults are conjugate shears has not been documented. Alternatively, Y-238 (p. 3) suggested
that these faults could be an expression of dip—slip displacement perpendicular to a northwest direction of least
principal stress. On the basis of the fairly consistent down—to—the-northwest displacement along the northeast-—
striking, range—bounding and intrabasin faults east of the FC and west of Pahute Mesa, Y-10 (p- 60) inferred these
faults could be rooted in a detachment fault at depth.
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Clayton Ridge—Paymaster Ridge fault (CRPR)
Plate or figure: Plate 1.

References: Y-10: Reheis and Noller, 1989 (their Clayton Ridge and Paymaster Ridge faults); Y-238: Reheis
and Noller, 1991 (pl. 1); Y-407: Albers and Stewart, 1972 (pl. 1; show only one fault about 16 km long along the
western side of Clayton Ridge); Y-853: Dohrenwend and others, 1992; Y-1032: Schell, 1981 (pl. 8; shows only the

northern 15 km of CRPR, which is his Paymaster Canyon fault (or fault #12); the western boundary of his map area
is east of long 117°30'W.)

~ Location: 126 km/310° (distance and direction of closest point from YM) at 1£1_t 37°34'N.and long 117°31"W.
(location of closest point). The southern end of CRPR is located along the western side of Clayton Ridge at its
junction with Clayton Valley. The northern end of CRPR is located along the western side of Paymaster Ridge
adjacent to Paymaster Canyon. These faults are combined because Paymaster Ridge and Clayton Ridge are nearly
continuous topographically. In addition, the two ridges are continuous in their stratigraphic and structural .
characteristics as noted by Y-407 (p. 50). ‘

"USGS 7-1/2" quadrangle: Alcatraz Island, Lida Wash, Montezuma Peak SE, Paymaster Canyon, Paymaster
Ridge, Split Mountain. .

Fault orientation: CRPR strikes generally north-—northeast, but the fault curves so that short sections strike
between northwest and northeast (Y-238; Y-853).

Fault length: The length of CRPR is 51 km as estimated from Y-853 and 53 km as estimated from Y-238.
These lengths may be minimum values, because CRPR extends to the edges of both of these map areas at lat 38°N.

Style of faulting: Y-10 (p. 57-58) reported that some traces of CRPR have dip—slip (normal) displacement
and steep (70" to 90°) northwest dips. On the basis of exposures at one locality on the northeastern end of Clayton
Ridge, Y-10 (p. 58) concluded that observed crenulations and slickensides within bedrock shear zones suggest left—
lateral oblique displacement.

Scarp characteristics: CRPR is shown by Y-238 (pl. 1) as primarily west—facing scarps.
Displacement: No information.

Age of displacement: CRPR is portrayed by Y-238 as moderately expressed to prominent lineaments and
scarps on surfaces of chiefly Quaternary deposits; a few lineaments and scarps are shown on surfaces of Tertiary
deposits. Some traces of CRPR are shown by Y-238 as faults that are in Quaternary deposits and that were identified
from previous mapping.

For the portion of CRPR that he shows, Y-1032 (table A2, p. A3) noted that the age of the youngest
displacement is probably middle to early Pleistocene (defined as >200 ka and <1.8 Ma by Y-1032, p. 30). The
youngest (and also the oldest) unit displaced.along this portion of CRPR is his old—age alluvial-fan deposits
(Y-1032, table A2, p. A3) with an estimated age of 700 ka to 1.8 Ma (Y-1032, table 3, p. 23). The oldest unit not
displaced along this section is his intermediate—age alluvial-fan deposits (Y-1032, table A2, p. A3) with an
estimated age of 15 ka to probably about 200 ka (Y-1032, table 3, p. 23).

Y-853 portrayed CRPR as one of the major range—front faults in the area; they interpreted these faults as
displaying evidence for Quaternary activity. Late Quaternary displacement on CRPR is interpreted by Y-10 (p. 58)
from stratigraphic relationships along both Clayton and Paymaster ridges. Upper Pleistocene and Holocene
alluvial-fan deposits are reported to abut the fronts of these ridges and appear to bury older alluvial-fan deposits
(Y-10, p. 58). Recurrent Quaternary displacements are inferred by Y-10 (p. 58) from layers of sheared alluvium or
colluvium that overlie sheared bedrock. On the basis of variations in particle size of, extent of shearing in, and
degree of cementation of the alluvial or colluvial layers, Y-10 (p. 58) concluded that the layers become younger and
less disturbed by faulting away from the bedrock. These relationships suggested to them that several episodes of
displacement have occurred rather than a single episode.
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Chayton Ridge—Paymaster Ridge fault (CRPR) — Continued

Y-407 (p. 4§) inferred that “Clayton Ridge is separated from Clayton Valley by a high—angle fault, which is
mapped in places, having movement that both pre—dates and post—dates the Tertiary volcanic and sedimentary
rocks in the central part of the ridge.”

Slip rate: No information. _
Recurrence interval: No information.

Range-front characteristics: CRPR is portrayed by Y-853 as a major range-bounding fault that borders a
tectonically active range front that is characterized by “fault juxtaposition of Quaternary alluvium against bedrock,
fault scarps and lineaments on surficial deposits along or immediately adjacent to range front, a general absence of
pediments, abrupt piedmont-hillslope transitions, steep bedrock slopes, faceted spurs, wineglass valleys, and
subparallel systems of high—gradient, narrow, steep—sided canyons orthogonal to range front.”

‘Analysis:” Aerial photographs (Y-238, p. 2, scales 1:24,000 to 1:80,000; Y-853, scalés 1:115,000 to
1:124,000 and 1:58,000; Y-1032, p. 15, scales ~1:25,000 and ~1 :60,000). Field reconnaissance (Y-1032, p. 17-18).
Field observations at two localities (Y-238, p. 3). Gravity analysis (Y-1032, p. 16). Magnetometer surveys
(Y-1032, p. 16-17).

Relationship to other faults: CRPR is approximately parallel to other northeast—striking, major range—
bounding faults in the area, such as the Emigrant Peak faults (EPK) along the western side of the Silver Peak Range
northwest of CRPR, the Montezuma Range fault (MR) along the western side of the Montezuma Range east of
CRPR, the Clayton—Montezuma Valley fault (CLMV) in an unnamed valley between Clayton and Montezuma
ridges immediately east of CRPR, and south of CRPR, the East Magruder Mountain fault (EMM) along the eastern
side of Magruder Mountain and the Lida Valley faults (LV) along the southeastern side of the Palmetto Mountains.
The eastern end of the northwest—striking Weepah Hills fault (WH), which is along the southern side of the Weepah
Hills, nearly intersects CRPR at the northern end of Clayton Valley. The structural relationships among all these
faults are unknown. '

Y-238 (p. 4) speculated that the northeast—striking faults in the area around CRPR could be conjugate shears
to the northwest—striking Furnace Creek fault (FC). However, on the basis of the limited field work completed by
them and others, Y-238 (p. 3) noted that the evidence for the lefi-lateral displacement that would be expected if
the northeast—striking faults are conjugate shears has not been documented. Alternatively, Y-238 (p. 3) suggested
that these faults could be an expression of dip—slip displacement perpendicular to a northwest direction of least
principal stress. On the basis of the fairly consistent down—to—the—northwest displacement along the northeast—
striking, range-bounding and intrabasin faults east of FC and west of Pahute Mesa, Y-10 (p. 60) inferred that these
faults could be rooted in a detachment fault at depth.
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Clayton Valley fault (CV)
Plate or figure: Pl-étc L.

References: Y-10: Reheis and Noller, 1989; Y-238: Reheis and Noller, 1991 (pl. 1); Y-407: Albers and
Stewart, 1972 (pl. 1); Y-853: Dohrenwend and others, 1992.

Location: 132 km/310° (distance and direction of closest point from YM) at lat 37°36'N. and long 11 7’35 W.
(location of closest point). CV is located primarily along the eastern side of Clayton Valley. It also includes fault
traces in central and western Clayton Valley. :

. USGS 7-122° quadrangle: Alcatraz Island, Goat Island, Lida Wash, Liida Wash NW, Lida Wash SW, Oaéis
Divide. : ‘ '

.Fault orientation: CV strikes generally northeast, but the fault curves so that short sections. strike between
northwest and east—northeast (Y-238; Y-853). Fault traces in central and western Clayton Valley strike northeast or
north—northeast (Y-238).

Fault length: The length of the part of CV along the eastern side of Clayton Valley is 26 km as estimated
from Y-853 and 27 km as estimated from Y-238. Fault traces in both central and western Clayton Valley are about
3.5 km long (estimated from Y-238 and Y-853).

Style of faulting: No information.

Scarp characteristics: Most scarps along the part of CV along the eastern side of Clayton Valley are shown
by Y-238 and Y-853 as northwest—facing. Scarps in central and western Clayton Valley are portrayed by Y-238 as
both down to the northwest and down to the southeast.

Displacement: No information.

Age of displacement: Y-10 (p. 58) noted that fault scarps in Clayton Valley appear to cross surfaces of
several ages. The part of CV along the eastern side of Clayton Valley is portrayed by Y-853 as scarps on depositional
or erosional surfaces of early to middle and (or) late Pleistocene age (their Q1-2 surfaces with estimated ages between
10 ka and 1.5 Ma) and, at one locality, early to middie Pleistocene age (their Q1 surfaces with estimated ages
_ between 130 ka and 1.5 Ma). Most of CV is shown by Y-238 (pl. 2) as fault traces that are in Quaternary deposits
and that were identified by previous mapping and, in places, as prominent scarps (primarily) on surfaces of
Quaternary deposits.- They also portrayed the northeastern end of CV as a lineament around Angel Island.

Y-407 portrayed fault traces in central and western Clayton Valley as a fault in Pliocene/Miocene sedimentary
rocks (e.g., shale, siltstone, sandstone, tuff) and as faulted contacts between Cambrian/Ordovician rocks and
Holocene alluvium, colluvium, and playa deposits (their Qal deposits). The map by Y-407 shows this part of CV as
concealed by Holocene alluvium, colluvium, and playa deposits (their Qal deposits). Fault traces in this part of CV
are shown by Y-238 as weakly expressed on surfaces of Quaternary deposits or as prominent on surfaces of Tertiary
deposits (the ones on surfaces of Tertiary deposits are not shown on pl. 1 of this compilation).

Slip rate: No information.
Recurrence interval: No information.
Range-front characteristics: No range front is associated with CV.

Analysis: Aerial photographs (Y-238, p. 2, scales 1:24,000 to 1:80,000; Y-853, scales 1:115,000 to 1:124,000
and 1:58,000). Compilation by Y-407 of unpublished mapping by Moiola (1962) and by Albers, Stewart, and
McKee (1960-62).
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Clayton Valley fault (CV)-— Continued

Relationship to other faults: CV is one of several northeast—striking faults within basins in the area, such
as the Clayton—Montezuma Valley fault (CLMV) in the valley between Clayton Ridge and Montezuma Range east
of CV. All of these have evidence for Pleistocene displacement (Y-238; Y-853). CV differs from these other faults
in that the scarps in Clayton Valley “are relatively long and appear to offset surfaces of several ages” (Y-10, p. 58).
CV is also approximately parallel to northeast—striking, major range-bounding faults west of Cactus Flat, such as
the Emigrant Peak faults (EPK) along the western side of the Silver Peak Range northwest of CV, the Montezuma
Range fault (MR) along the western side of the Montezuma Range east of CV, the Clayton Ridge-Paymaster Ridge
fault (CRPR) along the western sides of Clayton and Paymaster ridges immediately east of CV, and:southeast of
CV, the Palmetto Mountains—Jackson Wash faults (PMJW) in the valley northeast of Palmetto Mountains, the East
Magruder Mountain fault (EMM) along the eastern side of Magruder Mountain, and the Lida Valley faults (LV)
along the eastern side of the Palmetto Mountains and the western side of Magruder Mountain (Y-238; Y-853)."

Y-238 (p. 3) speculated that the northeast—striking faults in the area around CV could be conjugate shears
to the northwest-striking Furnace Creek fault (FC). However, on the basis of the limitéd field work completed by
them and others, Y-238 (p. 3) noted that the evidence for the left—lateral displacement that would be expected if
the northeast—striking faults are conjugate shears has not been documented. Alternatively, Y-238 (p. 3) suggested
that these faults could be an expression of dip—slip displacement perpendicular to a northwest direction of least
principal stress. On the basis of the fairly consistent down—to—the—northwest displacement along the northeast—
striking, range—bounding and intrabasin faults east of the FC and west of Pahute Mesa, Y-10 (p. 60) inferred that
these faults could be rooted in a detachment fault at depth.
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Cockeyed Ridge—Papoose Lake fault (CRPL)

Plate or figure: Plate 1.
References: Y-232: Cornwall, 1972 (pl. 1); Y-813: Reheis, 1992 (pl. 2).

Location: 53 km/63° (distance and direction of closest point from YM) at lat 37°03 'N. and long 115°55"W.
(location of closest point). CRPL is located along the northeastern side of Cockeyed Ridge and along the eastern
s1des of unnamed ridges west of Papoose Lake.

" USGS 7-12° quadrangle: Jangle Ridge, Paiute Ridge, Papoose Lake.
Fault orientation: CRPL strikes generally north-northwest (Y—232' Y—8-l3)

* - Fault length: The total length of CRPL is about 21 km as estimated from Y-813, which iricludes a S—km—
long gap in the surficial expression of the fault south of Cockeyed Ridge. i

Style of faulting:- The southern half of CRPL north of the gap in surficial expression is shown by Y-813 as *~ °

down to the east. The northern half of this part of CRPL is portrayed by Y-813 as down to the west. The direction
of displacement for the part of CRPL south of the gap is shown by Y-813 as down to the east.

Scarp characteristics: No information.
Displacement: No information.

Age of displacement: Most of CRPL is shown by Y-813 as faults that are in Quaternary deposits and that
were identified from previous mapping (primarily) and as weakly expressed lineaments or scarps on surfaces of
Quaternary deposits. Y-232 portrayed a short portion of one north—-northwest—striking fault trace at the southern end
of CRPL as a faulted contact between Quaternary alluvium (his Qal deposits) and Pliocene and Miocene tuff (his
Tp unit). Y-813 portrayed a short section (about 1.5 km long) of CRPL along the eastern side of Cockeyed Ridge
as a fault that is in Tertiary deposits and that was identified from previous mapping.

Slip rate: No information.

Recurrence interval: No information.

Range-front characteristics: No information.

Analysis: Aerial photographs (Y-813, p. 4, scales 1:62,500 to 1:80,000).

Relationship to other faults: The structural relationship of CRPL to other faults in the area is not known.
The northern end of CRPL abuts at an oblique angle the southern end of the northeast—striking Emigrant Valley
North fault (EVN; Y-813). CRPL is approximately parallel to fault traces along the western side of the Halfpint
Range. These are shown as the Plutonium Valley—North Halfpint Range fault (PVNH) in this compilation (pl. 1).

Along the western side of the Papoose Range east of Papoose Lake, two west—facing scarps that are shown by
Y-813 to trend slightly more eastward than CRPL are not included in CRPL (pl. 1).
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Crossgrain Valley faults (CGV)
Plate or figure: Plate 2.

References: Y-62: Barnes and others, 1982; Y-813: Reheis, 1992 (pl. 3); Y-852: Dohrenwend and others, .
1991.

Location: 48 km/114" (distance and direction of closest point from YM) at lat 36"40°N. and long 115°58°W.
(location of closest point). CGV includes several faults within Crossgrain Valley and along the southern side of the
valley at its junction with North Ridge. '

USGS 7-112" quadrangle: Mercury, Mercury NE.
_ Fault orientation: CGV has a curving but generally northeast strike.

Fault length: The fault along the front of North Ridge is 7 km or 8.5 km long as estimated from Y-852 and
. Y-813, respectively. Faults about 0.5 km north of North Ridge in Crossgrain Valley are 1.5 km long (Y-852). Faults
at the northeastern end of the ridge are about 2 km long as estimated from both Y-813 and Y-852. A fault trace at
the southwestern end of North Ridge is 3 km long (Y-813).

Style of faulting: Displacement on the fault along the front of North Ridge is shown by Y-62 as down to the
northwest and left—lateral. Y-813 portrayed displacement on 2.5 km at the southwestern end and 4.5 km at the
northeastern end of this fault as left—lateral. Y-813 also showed a fault in Crossgrain Valley at the southwestern end
of, but north of, North Ridge as lefi-lateral and down to the northwest. One short section of a fault in Crossgrain
Valley at the northeastern end of North Ridge is portrayed by Y-813 (pl. 3) as having lefi-lateral displacement. One
short section of this same fault is shown as having down—to-the—north displacement (Y-813).

Scarp characteristics: Y-813 (pl. 3) portrayed a 2—km—long section near the center of the fault along the
front of North Ridge as a northwest—facing scarp. Two sections of the fault in Crossgrain Valley at the northeastern
end of North Ridge are portrayed by Y-813 (pl. 3) as north—facing scarps.

Displacement: No information.

Age of displacement: CGV has surficial expression on surfaces of both Quaternary and Tertiary deposits
according to Y-813 and Y-852. A 2-km-long section of the fault along the front of North Ridge, a 0.5-km—long
section along the fault in Crossgrain Valley along the southwestern end of North Ridge, and most of the fault in
Crossgrain Valley along the northeastern end of North Ridge are shown by Y-813 (pl. 3) as moderately to strongly
expressed lineaments or scarps on surfaces of Quaternary deposits. Y-62 showed the fault along the front of North
Ridge as displacing pre—Tertiary rocks and as concealed by Quaternary and Tertiary alluvium. Faults north of North
Ridge in Crossgrain Valley displace Oligocene tuff and limestone and pre-Tertiary rocks but are concealed by
Quaternary and Tertiary alluvium according to Y-62.

Slip rate: No information.
Recurrence interval: No information.

Range-front characteristics: Faults both along the front of North Ridge and within Crossgrain Valley are
shown by Y-852 as juxtaposing Quaternary alluvium against bedrock, but not as major range—front faults. The
morphology of the front of North Ridge is similar to that along a major range—front fault and is characterized by
“fault juxtaposition of Quaternary alluvium against bedrock, fault scarps and lineaments on surficial deposits along
or immediately adjacent to range front, a general absence of pediments, abrupt piedmont-hillslope transitions, steep
bedrock slopes, faceted spurs, wineglass valley, and subparallel systems of high—gradient, narrow, steep-sided
canyons orthogonal to range front” (Y-852). Although this morphology is similar to that along a major range—front
fault, the “associated fauit systems are significantly less extensive and fault scarps would be substantially lower,
shorter, and less continuous” (Y-852).

.Analysis: Aerial photographs (Y-813, p. 4, scales 1:62,500 to 1:80,000; Y-852, scale 1:58,000).
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Crossgrain Valley faults (CGV) — Continued

Relationship to other faults: CGV may be the southwestern extension of the Spotted Range faults (SPR),
which are located about 5 km east of CGV. However, the Ranger Mountains and the valley of Sandy Wash separate
CGYV from these faults. The strike of CGV is similar that of the Rock Valley fault (RV), located along the southern
side of Frenchman Flat about 10 km north of CGV. The strike of CGV also is similar to those of the faults along
Mercury Ridge (MER) about 1.5 km to the north. The structural relationships among these faults are not known.
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Death Valley fault (DV)

Plate or figure: Plate 2.

References: Y-29: Hamilton, 1988; Y-216: Brogan and others, 1991 (subdivided DV between Salt Springs
and Ashford Mill into eleven segments on the basis of changes in the strike or character of the fault, p. 3);
Y-222: Streitz and Stinson, 1974; Y-246: Troxel, 1986; Y-249: Troxel and others, 1986; Y-251: Troxel, 1986;
Y-252: Sylvester and Bie, 1986 (their Artist’s Drive fault; p. 41); Y-389: Drewes, 1963 (his Black Mountains fault
system, which he subdivided into three north—northwest—striking faults (southern, central, northern) that are linked .
by two northeast—striking faults (southern and northemn); fig. 2, p. 5, 61-66); Y-390: Hunt and Mabey, 1966;
Y-391: Denny, 1965; Y-399: Hopper, 1947; Y-402: Drewes, 1959 (his Black Mountains fault system);
Y-413: Jennings and others, 1962; Y-415: Jennings, 1985 (his Death Valley sheet); Y-421: McAllister, 1970 (shows
the part of DV north of Gower Gulch); Y-427: Hart and others, 1989; Y-429: Wills, 1989 (his Death Valley fault
. zone between Furnace Creek and Shore Line Butte); Y-467: Curry, 1954 (his Frontal fault; description of turtleback
surfaces); Y-468: Noble and Wright, 1954; Y-471: Burchfiel and Stewart, 1966; Y-472: Butler and others, 1988;
Y-473: Hill and Troxel, 1966; Y-474: Hooke, 1972 (his Black Mountain fault; subdivided alluvial-fan deposits into
seven stratigraphic units; used characteristics of alluvial fans and pluvial features on the eastern and western sides
of Death Valley to infer a tilting history for a structural block that includes both the Panamint Range and Death
Valley): Y-594: Fleck, 1970 (his Death Valley fault zone is shown as approximately located in the central part of
Death Valley; DV is referred to as the frontal fault of the Black Mountains); Y-597: Wright and others, 1974;
Y-746: Wright and Troxel, 1954 (maps 7 and 8); Y-779: Cole, 1984 (measured topographic profiles of alluvial
surfaces and active washes along Willow Creek and three small drainages between Willow Creek and Sheep
Canyon); Y-805: Keener and others, 1990; Y-880: Curry, 1938; Y-976: Wills, 1989; Y-1020: Jennings, 1992 (his
Death Valley fault zone, fault #248); Y-1039: Keener and others, 1993; Y-1040: Miller, 1991 (his active segment of
the Badwater Turtleback fault; relationship between DV and his older turtleback segments); Y-1043: Pavlis and
others, 1993 (attempted to explain the geometry of DV and older faults along the Mormon Point turtleback);
Y-1048: Holm and Wemicke, 1990; Y-1150: Hunt, 1960 (survey of archaeology sites in and adjacent to Death
Valley; used by Y-390 to assess the age of faulting in Death Valley); Y-1153: Noble, 1926; Y-1248: Holm and others,
1993; ¥-1307: Curry, 1938 (named the “turtleback” surfaces along the western front of the Black Mountains).

Location: 55 km/220" (distance and direction of closest point from YM) at lat 3628 'N. and long 116°50"W.
(location of closest point). DV is located along the base of the western side of the Black Mountains and the eastern
side of Death Valley between about Furnace Creek Wash on the north and Shoreline Butte on the south.

USGS 7-1/2" quadrangle: Badwater, Dantes View, Devils Golf Course, Furnace Creek, GoId Valley, Mormon
Point, Shore Line Butte. )

Fault orientation: Most sections of DV strike between N. 4° W.and N. 28" W.(Y-216, p. 13-18). Exceptions
are the Willow Creek section of Y-216 (p. 17), which strikes N. 53" E., and the Mustard Canyon section, which
strikes N 55° W (Y-216, p. 14). Y-429 (p. 1) distinguished DV from the northwest—striking Furnace Creek fault
(FC) to the north and the Southern Death Valley fault (SDV) to the south by its more northerly strike.

Y-389 (p. 63) reported that dips of 40° W. to 55° W. are common on individual fault planes of DV, but that dips
of up to 75° SW. were observed southwest of Badwater and near Mormon Point. Y-1153 (p. 425) noted that fault
planes, where they are exposed in bedrock, are nearly vertical. On the basis of near—vertical fault scarps on alluvial
surfaces and a steep fault—line scarp, Y-1040 (p. 374) inferred that DV near Badwater dips at least 60° W.

Fault length: Estimates of the length of DV range between 51 and 104 km, as described below. Differences
in the length estimates result from differences in interpreting the end points of DV with the Southern Death Valley
fault (SDV) to the south and the Furnace Creek fault (FC) to the north.

Y-389 (p. 61) reported a length of 64 to 104 km (40 to 65 miles) for DV (his Black Mountains fault system).
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Death Valley fault (DV) — Continued

‘The map of Y-216 (pls. 3 and 4) shows DV to have nearly continuous expression from west—facing scarps
between Furnace Creek Wash and Mormon Point for a minimum length of about 51 km as estimated from

Y-216 (pls. 3 and 4). This includes a 6—km—long section of DV north of Natural Bridge, where the map by Y-216
(pl. 3) shows little surficial expression of DV.

Y-216 (fig. 2, p. 4) extended DV south of Mormon Point to the southern limit of their map area near Shore
Line Butte. They recognized little geomorphic expression for lateral displacement on this section, but noted
vertical scarps similar in size to those north of Mormon Point (Y-216, pl. 4). If DV extends to near Shore Line
Butte, a section about 17 km long, then the length of DV would be about 68 km as estimated from Y-216 (pl. 4).
However, Y-429 (p. 8, fig. 3¢, locality I) and Y-473 both reported evidence for right—lateral displacement on this
portion of DV. This type of displacement is similar to that on the northwest—striking SDV south of Shore Line
Butte. This section could instead be the northern part of SDV or a transitional section between DV and SDV.

- Y-216 (fig. 2, p. 4) extended DV north of Furnace Creek Wash to Salt Springs, although the.fault i this area
is expressed as scattered scarps, some trending north (similar to the strike of DV to the south) and some trending
northwest (similar to the strike of FC to the north; Y-216, pls. 2 and 3). The portion of the fault between Furnace |
Creek Wash and Salt Springs is about 11 km long as estimated from Y-216 (pls. 2 and 3) and would increase the
length of DV to 79 km. The map by Y-216 (pl. 2) shows no surficial expression of either DV or FC between Salt
Springs and a northwest—trending vegetation lineament, which appears to be surficial expression of FC. This
lineament is located about 4 km north of Salt Springs. 1f DV extends to this lineament, then the entire length of
DV could be about 83 km.

Y-429 (p. 6, fig. 3a, locality 1) noted that the northernmost well-defined surface trace of DV is just south of
the Harmony Borax Works about 4 km north-northwest of Furnace Creek. This interpretation would make DV
about 72 km long between this scarp and near Shore Line Butte.

Lengths of individual scarps associated with DV range between 2.3 and 13.1 km (Y-216, table 4, p. 21).

Style of faulting: Displacement on DV has been predominantly dip—slip (normal) according to Y-216
(p. 13), Y-389 (p. 61), and Y-429 (p. 2). DV dips generally west (Y-389, p. 61; Y-429, p. 2). Y-216 (p. 18, table 4,
p. 21) noted some evidence for right-lateral displacement, but only on his Badwater turtleback and Copper Canyon
sections.

Y-429 (p. 6) called DV a “right—oblique fault with the west side down.” He (Y-429, p. 6, fig. 3a) noted two
northwest—trending, en echelon anticlines, one at Mustard Canyon and the other south of the Harmony Borax
Works. (This sections is north of Furnace Creek Wash and could be part of FC instead of DV.) He (Y-429, p. 6)
interpreted the anticlines to be the result of right-lateral displacement. On the basis of oblique—slip striations on
some fault surfices, Y-473 (p. 436) inferred a component of right—lateral slip on northeast—striking faults along the
Black Mountains (e.g., north of Mormon Point). Y-429 (p. 6) reasoned that numerous small gullies that cross DV
at about 30" clockwise to the fault scarp south of Breakfast Canyon indicate right-ateral displacement (e.g.,
tension fractures or reidel shears along a right-lateral fault). Y-429 noted right—lateral deflection of small
drainages along DV east of Desolation Canyon (p. 6, fig. 3a, locality 4) and along a northwest—striking section of
DV south of Copper Canyon (p. 7, figs. 2b and 3d, locality 9). Because deposition has been concentrated on the
southwestern sides of alluvial fans between Badwater and Copper canyons, Y-474 (p. 2096) inferred that the
youngest displacements on DV have been right-lateral strike slip.

Y-389 (fig. 2, p. 5, 56, 61) inferred a fault near the axis of Death Valley (his Death Valley fault zone) and
suggested that the north—northwest—striking faults along the front of the Black Mountains (part of his Black
Mountains fault system) splay away from his inferred fault within the valley and are connected to each other by
shorter, northeast—striking faults along the mountain front (also part of his Black Mountains fault system).

Y-1153 (p. 427) described DV as irregular in detail, with a zig—zag pattern that results from a succession of
faults that displace each other and create indented *“cusps” along the front of the Black Mountains. Similarly,
Y-29 (p. 76) suggested that DV is not likely a single steep range—front fault, but is probably “a series of step faults
or the downdip continuation of the turtleback faults or a combination of steep and gentle faults.”

142



Death Valley fault (DV) — Continued

Y-429 (p. 7, fig. 3¢) interpreted a graben, which is up to 3 m deep, at the toe of the alluvial fan :.
Badwater to be the result of lateral spreading and liquefaction of sand beds within alluvium.

Scarp characteristics: Maximum vertical separations estimated across scarps on late Holocer . +. . -
2 ka; QiB; table 2, p. 8) surfaces (these are the youngest surfaces with scarps) range between 0.15 m ¢ - -
fault trace of DV along the Badwater turtleback section of Y-216 (table 4, p. 21, pl. 3)and 3.0 m along : - -
Springs section of Y-216 (north of Furnace Creek Wash; table 4, p. 21, pl. 2). The maximum slope angi. °
scarp along the Salt Springs section is 31° (Y-216, table 4, p. 21). The maximum slope angle reported by
(table 4, p. 21) for scarps on late Holocene surfaces is 57° for a scarp with a maximum vertical separatior\ '
This is on the Golden Canyon section of Y-216 (just south of Furnace Creek Wash) and may represent t
rupturing events according to Y-216 (table 4,p.21,pl. 3).

Maximum vertical separations across scarps on earlier Holocene (2 ka to 10 ka; Qic; table 2, p. 8= .1 ..
along the main trace of DV range between 1.5 m along the Black Mountains section.of Y-216 and 5.0 m ¢ - -
Artists Drive section of Y-216 (table 4, p. 21, pl. 3). The maximum slope angles for these scarps are about = -

48", respectively (Y-216, table 4, p. 21).

The highest Holocene scarps observed by Y-429 (p 7, fig. 3¢, locality 6) are at Badwater, where he rep\
that scarps are 10 m high and have free faces 3 to 4 m high.

Maximum vertical separations across scarps on Pleistocene (>10 ka; Q2) surfaces (Y-216, table 2, p. 8) alc.:.
the main trace of DV range between 6.6 m along the North Ashford Mill section of Y-216 and 15 m along the Cosi..
Canyon turtleback section of Y-216 (table 4, p. 21, pl. 4). Maximum slope angles for these two scarps are <47 =0
90°, respectively (Y-216, table 4, p. 21).

Y-1153 (p. 427) noted that five alluvial fans along DV have scarps and that some of these scarpsare 6 m (20 ;-
high.

Displacement (vertical): Estimates of vertical displacement on DV range between 2 mm and 20 . The .
estimates are based on a variety of stratigraphic and structural markers of different ages, as noted in the fclinwir:
paragraphs in which displacements are discussed in order of decreasing unit age.

Y-976 (p. 197) estimated a total vertical displacement of about 5 km (about 3 miles) in central Deatf: “::% -
by adding the height of the Black Mountains (about 1,525 m; about 5,000 ft) and the thickness of the valley f:li ¢ -
was estimated by Y-390 (about 3,000 m; about 10,000 ft).

On the basis of geobarometric, metamorphic, and structural data, Y-1048 (p. 523) estimated 10 to 206 kmi
uplift of the Black Mountains south of Badwater.

Y-594 (p. 2811) suggested that as much as 2,288 m (7,500 ft) of structural relief has resulted since deposits..
of the Furnace Creek Formation began about 6.3 Ma (p. 2810) and that this formation has been vertically displaced
at least 305 m (1,000 ft) along DV. He (p. 2811) also noted that the Artist Drive Formation has been vertically
displaced as much as 1,525 m (5,000 ft).

Y-389 (p. 63) estimated vertical displacement on DV using topographic evidence because footwall rocks are
not exposed in the hanging wall. From observations that prominent triangular facets along the front of the Black
Mountains are about 610 m (2,000 ft) high and that higher ridges about 3 km (2 miles) east of the front are about
1,525 m (5,000 ft) above Death Valley, Y-389 (p. 63) concluded that the minimum vertical dlsplacement on DV is
probably “in the order of [1,220 m] 4,000 ft.” He (Y-389, p. 63, 65) estimated that the maximum total vertical
displacement is about 3 km (2 miles). This estimate is based on (1) gravity studies (citing Mabey, 1959, Y-1364,
and Mabey, written commun., no date given) that suggest that Cenozoic fill in the central part of Death Valley is
1,525 t0 2,135 m (5,000 to 7,000 ft) thick, (2) the assumption that this fill is probably thicker along the eastern edge
of Death Valley since the valley has been tilted eastward, (3) the 3,660 m (12,000 ft) thickness of deposits in Copper
Canyon basin (a small structural basin), and (4) using half of the suspected thickness of 3,050 to 4,575 m (10,000 to
15.000 ft) for the thickness of fill in Death Valley adjacent to the Black Mountains (Y-389, p. 63-65).

Y-391 (p. 32) reported that the Black Mountains have been uplifted along DV “several thousand feet relative
to the valley floor™ and speculated that >30 m (>100 ft) of this amount occurred during “the last few thousand years.”
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Death Valley fauit (DV) — Continued

Using the fault scarps and range—front facets preserved along the Black Mountains, Y-389 (p. 65) suggested
that the minimum displacement represented by the range front occurred during at least six events that resulted in
cumulative vertical separations of 763 m (2,500 ft) in crystalline rocks, 397 m (1,300 ft) in fanglomerates of the
Pliocene(?) Copper Canyon formation, 46 m (150 ft) in older Pleistocene gravel deposits near Mormon Point, 14 m
(45 ft) in younger Pleistocene or Holocene gravel deposits, and about 1.5 m (about 5 ft) in all but the youngest
gravel deposits. ‘

Total vertical relief is 200 m across a dissected west—facing fault scarp at the Black Mountains range front
along their North Ashford Mill section of DV (about 8 km south of Mormon Point; Y-216, p. 17). Vertical relief
across fault scarps on surfaces of interlayered basalt, breccia, and fanglomerate thought by Noble (1941, Y-401) to
be Pliocene(?) is 80 m along DV east of Cinder Hill on the northern'part of their South Ashford Mill section (about
13 km south of Mormon Point and just north of Shore Line Butte; Y-216, p. 18).

Y-390 (p. A71-A72) suggested that shorelines and lake gravels (shingled) that are associated with a late
Pleistocene stand of Lake Manly that they thought occurred during the Wisconsin (tentative correlation of the lake
stand to the Tahoe glaciation in the Sierra Nevada) have been deformed between Mesquite Flat and Shore Line
Butte. They (Y-390, p. A72) proposed eastward tilting of 61 m (200 ft) and northward tilting of 92 m (300 ft) on
the basis of differences in the present elevations of the shorelines and lake deposits that they thought correlated to
a single lake stand.

Using the present elevations of tufa and strandlines on the eastern side of Death Valley (on the uplifted
footwall of DV) and on the western side of the valley, Y-474 (p. 2073, 2091) estimated a total post—Wisconsin
(since about 10 ka to 11 ka; p. 2086) displacement of about 63 m on DV.

The maximum vertical separation that is reported by Y-216 (table 4, p. 21) is 15 m across a scarp on a
Pleistocene surface (>10 ka; Q2; table 2, p. 8). This is along their Copper Canyon turtleback section (Y-216).

The maximum vertical separation that is reported by Y-216 (table 4, p. 21) across the main trace of DV on
surfaces thought to be Holocene (<10 ka; Q18 and Qic; table 2, p. 8) is 5.0 m along their Artists Drive section
(Y-216, table 4, p. 21).

Y-390 (p. A100) reported that the eastern shoreline of a lake that they inferred existed in Death Valley about
2 ka (see Age of Displacement) is about 6 m (20 ft) lower than the western shoreline of this same lake. They
(Y-390, p. A100) inferred that this tilting occurred abruptly, because concentric salt rings associated with the salt
pan related to the lake are crowded against the eastern side of the Badwater Basin and because they thought that
the tilting was related to the formation of a 3—m—high (10—ft-high) Holocene fault scarp along the base of the Black
Mountains. The tilting of the shoreline is reflected in the differences in the geomorphology of alluvial fans on the
eastern and western sides of Death Valley (Y-390, p. 106). Those on the eastern side are small; those on the western
side are long and high (Y-390, p. 106). The tilting is also reflected by the smooth, aggrading nature of the drainages
on the eastern side of Death Valley in the vicinity of Badwater and by the deeply entrenched (dissected) channels
of the Amargosa River and its tributaries on the western side of the valley in this area. Y-391 (p. 37, pls. 4 and 5)
also interpreted the differences in the size and morphology of alluvial fans on the western side (relatively large,
gentle, incised fans that include large remnants of older varnished surfaces) and eastern side (relatively small,
steep, undissected fans that include only small, scattered remnants of older varnished surfaces) as reflecting
Quaternary deformation and eastward tilting of the floor of Death Valley as suggested by Y-390.

A level line established in 1970 across DV about 2 km south of Furnace Creek Wash (the Golden Canyon
section of Y-216, pl. 3) and periodically resurveyed recorded about 2 mm of vertical displacement across the fault
between 1978 and 1984 (Y-252, p. 41).

Displacement (rightlateral): Right—lateral displacements are reported by Y-216 (table 4, p. 21) at only
two localities. Maximum right-lateral separations are 3.6 m along the Copper Canyon turtleback section of Y-216
and 0.2 m along the Badwater turtleback section of Y-216. Both of these displacements are on older Holocene
(2 kato 10 ka; Qic; table 2, p. 8) surfaces and both are measured across branch faults rather than the main trace of
DV.
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Death Valley fault (DV) — Continued

Y-429 (p. 7, fig. 2b and 3d, locality 9) reported 1.8 to 3.6 m of right—lateral displacement for a gully on a
northwest—striking section of DV south of Copper Canyon.

Age of displacement: The youngest displacement on most of DV is latest Holocene. A level line established
by Y-252 (p. 41) in 1970 across DV about 2 km south of Furnace Creek Wash (the Golden Canyon section of Y-216,
pl. 3) suggests that displacement continues.

Y-216 (p. 19) speculated that the youngest surface rupture on DV occurred on their Golden Canyon section
(immediately south of Furnace Creek Wash) and mdy be nearly historical. They based this age estimate on the lack
- of varnish on the youngest disrupted surface, the preservation of scarps that have free faces that “persist only a few
hundred to a few thousand years,” and on the gradational contact between faulted and unfaulted alluvium (Y-216,
p. 15). Y-976 (p. 198) noted that the “fresh scarps are especially well developed near the mouth of Golden Canyon.”
. Y-389 (p.-61) observed that DV between about 2.5 km north of Badwater and about 8 km south of Mormon Pomt is. -
either exposed, covered by only a thin veneer of gravel, or associated with “young fault scarps.”

Y-390 (p. A100-A101, figs. 72 and 73) suggested that the youngest surface rupture on DV about 2 km south
of Furnace Creek Wash (between Breakfast Canyon and Golden Canyon on the Golden Canyon section of Y-216)
must be prehistoric because Indian mesquite storage pits have been constructed in “colluvium that overlaps the
scarp” (Y-390, p. A100; Y-1150, p. 178-179, site 85-56, circle D). The circular pits were probably built during or
after Death Valley III occupation (Y-1150, p. 1-2, 177, since 2 ka). Y-1150 (p. 178) concluded that the surface
rupture that formed the fault scarp was “sufficiently older than the circles for the [scarp] to have weathered enough
to produce the colluvial slope.”

Y-1153 (p. 425) noted that “parts of [the] huge scarps {along DV] are fresher than any other scarps of similar
magnitude in the West,” but no specific location is given.

The youngest surfaces reported by Y-216 (table 4, p. 21) to lack scarps along DV are younger than 0.2 ka
(table 2, p. 8, their Q1A surfaces).

The only disrupted surface that Y-216 reported as having any age control is the surface with the 3—m-high
scarp along their Salt Springs section, which is the northernmost of their sections along DV (Y-216, p. 13, 19). This
scarp crosscuts a lake shoreline (Lake Manly) that dates from about 2 ka, for which Y-216 (p. 13) cited Y-390 and

"Y-1150. Y-390 (p. A70-A82) reported that this shoreline, at elevation 240 ft below sea level, is interpreted from “the
upper limit of highly saliferous ground” (p. A79). The 2—ka age estimate for this lake is based on artifacts contained
in sand dunes that overlie the lake floor on the westem side of Badwater Basin (west of Badwater about 35 km south
of Salt Springs; Y-390, p. A82, A87). The artifacts are from Death Valley III and IV occupatlons as mterpreted by
Y-1150 (p. 2, 111-112, 163-166) and noted by Y-390 (p. A82, A87). ‘

Y-216 (p. 19) concluded that three or more late Holocene surface ruptures have occurred on DV as indicated
by displacements of late Holocene alluvium (his Q1B unit with an estimated age of 0.2 ka to 2 ka).

Y-216 (p. 18) recognized Holocene surface rupture on all of DV except for their Mustard Canyon section,
which is located near the northern end of the fault as interpreted by Y-216 (between the Park Service facilities at
Cow Creek and about 2 km north of Furnace Creek Ranch), and their Artists Drive section, which is between Natural
Bridge and Mushroom Rock.

Y-1020 portrayed nearly all of DV (between Furnace Creek Wash or Salt Springs and south of Jubilee Pass)
as having Holocene (<10 ka) displacement. Y-429 (p. 1) noted that the evidence for Holocene displacement on DV
is “abundant.” Fault traces on the western side of Death Valley and some on the eastern side of Death Valley are
shown as Holocene (<10 ka) by Y-1020, based on the presence of sag ponds and fault scarps that show little erosion.

Y-429 (p. 7) noted that the alluvial fan with a scarp 10 m high at Badwater has only weak varnish and little or
no carbonate in the associated soil suggesting a Holocene age for the disrupted surface.
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Death Valley fault (DV) — Continued

Y-474 (p. 2073, 2077, 2086) interpreted segments (breaks in slope) of alluvial fans on the western and
eastern sides of Death Valley as indicating six episodes of tilting in Death Valley, three of which occurred after the
last major high stand of Lake Manly (his Blackwelder stand) that was interpreted by him to have ended between
about 10 ka and 11 ka. Y-474 (p. 2073) suggested that “distinct tectonic events™ occurred at about 0.2 ka, 1 ka,
6 ka, 17 ka, 30 ka, and 42 ka. These ages were derived from estimating volumes of sediment deposited after each
tilting event.

Fault traces on the western side and in the central part of the valley are shown by Y-1020 as late Quatém_ary
with displacement since 700 ka. This age estimate was based on features that are similar to but less distinct than -
those suggesting Holocene displacement (Y-1020).

Some fault traces are shown by Y-1020 as Quaternary, undifferentiated, w:th displacement since 1.6 Ma.

Y-389 (p. 65-66) concluded that displacement on DV has recurred at least six times since Miocene(?) to early
. Pliocene. He speculated that.(1) the aldest displacement, which includes three stages, occurred.in the Miocene(?) -
to early Pliocene, because this displacement postdates older volcanics and predates the Copper Canyon formation;
(2) the second and third displacements occurred in early(?) or middle Pleistocene and in middle(?) Pleistocene,
respectively, because these displacements postdate Funeral Formation and predate gravels of Lake Manly; (3) the
fourth displacement occurred in late(?) Pleistocene, because it postdates gravels of Lake Manly and predates
poorly indurated gravels; (4) the fifth displacement occurred in late Pleistocene or Holocene, because it postdates
poorly indurated gravels and predates Holocene gravels, and (5) the sixth dlsplacement occurred in the Holocene
and disrupts all but the youngest gravels (Y-389, p. 66).

Y-594 (p. 2,811) concluded that most of the vertical displacement on DV probably occurred since about
6 Ma (before deposition of the Furnace Creek Formation), although Death Valley may have begun to form before
this time.

The maximum age for the onset of faulting is assumed by Y-216 to be middle Miocene on the basis of K—
Ar ages for displaced volcanics believed to be coeval with faulting.

Slip rate: Anapparent vertical slip rate of 1.5 mm/yr is estimated for the Salt Springs section of Y-216 (part
of DV?), using the 3 m vertical displacement of a 2,000—yr—old shoreline as reported by Y-216 (table 4, p. 21).
Using the range of maximum vertical separations of 0.15 to 2.3 m in deposits estimated to be 0.2 ka to 2 ka (their
Q18 deposits, table 2, p. 8) as reported by Y-216 (table 4, p. 21) for DV south of Furnace Creek Wash, the apparent
vertical slip rate ranges between 0.08 to 11.5 mm/yr for this portion of DV during the late Holocene. Using the
range of maximum vertical surface separations of 1.5 to 5 m that is reported by Y-216 (table 4, p. 21) for older
Holocene (2 ka to 10 ka) surfaces, an apparent vertical slip rate of 0.15 to 2.5 mm/yr is estimated-for DV during
the Holocene.

Y-389 (p. 66) suggested that the vertical slip rate on DV has increased since middle Miocene(?). -This
suggestion is based on estimates of minimum displacement in rocks or deposits, which yield the following “crude”
estimates of the minimum average vertical slip rates (Y-389, p. 66): 0.03 mm/yr (100 f/1 myr) since middle
Miocene, 0.08 mm/yr (250 ft/1 myr) since middle Pliocene, 0.12 mm/yr (400 ft/1 myr) since middle Pleistocene,
and 0.23 mm/yr (750 f/1 myr) since latest Pleistocene. Although Y-389 (p. 66) indicated little confidence in the
actual values, he concluded that the general increase in the rates is significant.

Using differences in elevation of tufa and strandlines thought to correlate with stands of Lake Manly, Y-474
(p- 2093-2096) estimated late Pleistocene tilting rates on DV. From his estimate of the present tilting rate '

(0.016°/ 1,000 yr) and the assumption that the axis of tilting is 25 km west of DV, Y-474 (p. 2096) estimated a
vertical slip rate of 7 mm/yr for DV since late Pleistocene.

Recurrence interval: Assuming that three or more surface ruptures have occurred on DV during the late
Holocene (<2 ka) as reported by Y-216 (p. 19), the maximum recurrence interval for surface—rupturing events is
about 650 yr. Y-216 concluded this number of events from three distinct scarps that are preserved on late
Pleistocene surfaces. They inferred that these scarps represent three separate events on their Artists Drive section.
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Death Valley fault (DV) — Continued

Range-front characteristics: Y-1153 (p. 425) described the front of the Black Mountains adjacent to DV as
“exceedingly rugged” and noted that it “rises abruptly from the valley floor.” He (Y-1153, p. 425-426) described the
front, from its base above the alluvial scarps upward, as composed of (1) a small vertical cliff, which marks the
recent fault just above the valley floor, (2) a relatively steep escarpment (just above the cliff) that slopes 35° and that
is dissected by parallel drainages that are “deep, straight, and acutely V—shaped,” and (3) a gentler escarpment that
slopes 25° and that has a relatively subdued and rounded topographic form. Y-1153 (p. 426) attributed this
configuration to recurrent “earth—movement” with the more recent movements recorded by the vertical cliff and
scarps on the alluvial fans immediately west of the range front. ' - o

Y-389 (p. 63-64, fig. 11) noted that the western front of the Black Mountains adjacent to DV and above fault
scarps on alluvial fans is linear, abrupt, and faceted. He (Y-389, p. 63-64) recognized two groups of facets: a lower
group that is steeper and less dissected than an upper group. Facets in the lower group have an average slope of 40°

"to 45" toward the valley, are trapezoidal, are presérved along the lowermost 61 m (200 ft) of the range front, and are
associated with gravel remnants preserved above the facets (Y-389, p. 63). Facets in the upper group slope 35° to
40°, are triangular, and are positioned between the lower group of facets and elevations of 427 to 671 m (1,400 to
2,200 ft). Y-389 (p. 63) interpreted these facets, possibly along with straight ridge segments that slope 20° to 30°
for 305 to 610 m (1,000 to 2,000 ft) above the upper facets, to be the result of recurrent displacements on DV, tilting
of the footwall, and subsequent erosion.

Three portions of the western front of the Black Mountains (at Mormon Point, Copper Canyon, and Badwater)
are marked by “smooth, broadly convex, slightly eroded surfaces™ that rise “thousands of feet toward or to the crest
of the range” (Y-1307, p. 1875). These structural and topographic features, which were named “turtleback™ surfaces
by Y-1307 (p. 1875) because their form resembles a land tortoise, were interpreted by Y-1307 (p. 1875) to represent
late Tertiary, warped thrust faults (called turtieback faults by Y-467, p. 54) “from which the hanging wall has been

largely stripped.” These exhumed surfaces slope between 15° and 60°, but are rarely >32° (Y-1307, p. 1875). The
facets described above are on the sides of the Copper Canyon and Badwater turtlebacks (Y-467, p. 58-59).

Y-1040 (p. 372) interpreted the facets on the Badwater turtleback as “three distinct west—dipping faults that
decrease in age and increase in dip westward.” He (Y-1040, p. 372) called these faults from older (highest on the
range front) to youngest (lowest on the range front) as the low—angle segment, the frontal segment, and the active
segment (DV). The upper, low—angle segment is planar, dips 17° W., and is locally disrupted by younger faults
" (Y-1040, p. 374). The intermediate, frontal segment, which cuts the low—angle segment, dips between 35" and
54" W. or WSW. and juxtaposes remnants of Tertiary volcanic rocks and Quaternary(?) alluvial-fan deposits above
the fault against mylonitic, mostly Precambrian rocks below the fault (Y-1040, p. 374).

Analysis: Aerial photographs (Y-216, p. 3, scale ~1:12,000 (low—sun-angle); Y-389, p. 3 (vertical black and
white and low—angle oblique color); Y-390, p. A7-A8; Y-429, p. 10, scale 1:12,000 (low—sun—angle), 1:20,000, and
1:24,000). Geomorphic interpretation made using low—sun—angle aerial photography (Y-427, p. 8). Mapping at a
scale of 1:24,000 (Y-429, p. 5). Aerial reconnaissance (Y-390, p. A8). Field reconnaissance (Y-216, p. 3; Y-429,
p. 5-6). Subdivision of DV into eleven sections based on the orientation of the fault, the apparent age of faulting,
the width of the fault zone, the pattern of faulting, and the position of the fault relative to the range front (Y-216,
p. 3-4,fig. 2, pls. 2-4). Subdivision of Quaternary geomorphic surfaces into relative—age groups based primarily on
surface characteristics and topographic position (Y-216, p. 5. 8, table 2, 4 groups; Y-474, p. 2073, 7 groups). Field
examination (Y-216, p. 3-5; Y-427, p. 8;). Compilation of published and unpublished literature (Y-427, p. 8).
Geologic field mapping (Y-389, p. 3 (work done between 1956 and 1958 and included plane table and alidade and
1:48,000-scale topographic base); Y-390, p. A7-A8 (using ground traverses); Y-474, p. 2073 (work done between
1967 and 1970)). Interpretation of geomorphic features (Y-216, p. 3-5). Surveying of level lines 300 to 500 m long
and arranged perpendicular to the fault (Y-252, p. 41). Topographic profiles on alluvial fans (Y-474, p. 2081).
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Death Valley fault (DV) — Continued

Relationship to other faults: The relationship between DV and the turtlebacks or turtleback faults has
received much speculation. Y-467 (p. 58) noted that DV (his Frontal fault) joins the turtleback faults at Badwater
and south of Copper Canyon but does not cut either turtleback. From these relationships he (Y-467, p. 58)
suggested that DV “may coincide with the turtleback fault at depth, and that there may have been recurrent normal
movement on the west flanks of both turtlebacks.” Y-1040 (p. 374) concluded that DV (his active segment of the
Badwater Turtleback fault) intersects the lower—angle faults above DV on the Badwater turtleback (his frontal
segment of the Badwater Turtleback fault) because DV (1) dips more steeply than the frontal segment, (2) is
younger than the frontal segment, and (3) is similar in position to that of an active fault (DV) interpreted by Y-805
(p. 34) on the Mormon Point Turtleback fault. Y-805 (p. 34) observed that Quaternary fault scarps at Mormon
Point are coincident with an abrupt increase in gradient that they interpreted from gravity and magnetic data. From
this observation, they (Y-805, p. 34) concluded that the faults associated with the Quaternary scarps “probably
project at depth to a steeply dipping fault that cuts” a shallow—dipping portion of their Mormon Point fault system.
The 'shallow—dipping portion separates crystalline rocks from deformed Quaternary(?) gravels (Y-805, p. 34).
Y-1039 (p. 330) interpreted geophysical data as indicating that a northeast-striking, low—angle fault along the
northeém side of Mormon Point (their segment 5) is displaced by approximately parallel, younger, moderate—to—
high-angle faults (their segment 2; part of DV). Y-251 (fig. 1, p. 38) sketched an exposure that is located about
1.6 km (about 1 mile) south of Mormon Point and that shows that west—dipping, relatively steep, west-side—down
normal faults flatten and merge with the west—dipping, relatively low—angle turtleback fault. Although the
relatively steep normal faults have orientations similar to that of DV, the relationship between the trace of DV that
is associated with young fault scarps (west of the normal faults observed at this locality) and the turtleback fault is
not exposed at this locality. Y-402 (p. 1506-1508) proposed that relatively recent displacement on DV (his Black
Mountains fault system) allowed blocks of fanglomerate to slide toward Death Valley along the turtleback faults
during the late Pliocene or early Pleistocene.

¥-1043 (p. 267, 270) concluded that the irregular geometry of the Quaternary ruptures along DV in the
vicinity of Mormon Point is derived from the complex geometry of older faults at this locality and the rotation of
these older faults (now preserved in the footwall of the active fault trace) during repeated ruptures.

Fault scarps are preserved on Quaternary surfaces on the western side of Death Valley opposite DV, Y-216
(p. 13) concluded that the main fault is along the eastern side of the valley.

DV is part of a fault system that is >300 km long (Y-216, p. 1). Other faults in the system are the Fish Lake

Valley fault (FLV), the Furnace Creek fault (FC), and the Southern Death Valley fault (SDV). Y-390 (fig. 71,

P- A100) suggested that DV is cut off on the north by FC and on the south by SDV (their Confidence Hills fault
_zone). Y-471 (p. 439-440) concluded that right-lateral displacement on northwest—striking FC and SDV (their
‘Death Valley fault zone) has caused extension that has caused a “pulling apart” of the two sides of central Death

Valley along a north trend. Y-473 (p. 435-436) suggested that geologic structures in the Death Valley region are

products of northwest-southeast extension and northeast—southwest horizontal shortening on a system of strike—

slip faults and that extensional features along DV are compatible with this interpretation.

On the basis of the marked differences between the large structural block of the Black Mountains and
adjacent structural blocks (e.g., a near absence of Paleozoic rocks in the Black Mountains), Y-389 (p. 56) proposed
that large, north—striking faults inferred in Death Valley (his Death Valley fault zone along the axis of the valley
between near Furnace Creek and the Owlshead Mountains) and in the Amargosa Valley (his Shoshone fault zone)
connect two large, northwest—striking faults, FC and SDV (his Confidence Hills fault zone). In addition, Y-389
(p- 56) suggested that if these faults are related physically and temporally, then they are probably also related
genetically.

Y-1153 (p. 425) noted similarities in the strike, geomorphic expression, and recency of displacement
between DV and the Panamint Valley fault (PAN) along the western side of the Panamint Range about 40 km
(25 miles) west of DV and suggested that the faults have a “common origin.”
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Deep Springs fault (DS)
Plate or figure: Plate 1.

References: Y-238: Reheis and Noller, 1991 (pl. 2; show only that portion of DS north of about lat 37°21 °N.
and east of long 118'W.,, which are the boundaries of their map area); Y-427: Hart and others, 1989; Y-484: McKee
and Nelson, 1967 (show only that portion of DS east of long 118°W., which is the boundary of their map area);
¥-651: Reheis and McKee, [1991]; Y-762: Bryant, 1988 (preliminary report revised in Y-1033);

Y-853: Dohrenwend and others, 1992 (show only that portion of DS east of long 118°W., which is the boundary of

their map area); Y-861: Lustig, 1965 (does not show DS on his generalized geologic map (pl. 8), but does discuss . '

scarps and other evidence for faulting in his text); Y-862: Miller, 1928; Y-869: Nelson, 1966 (shows only that
portion of DS south of lat 37°15°N. and west of long 118°W., which are the boundaries of his map area);

Y-870: Nelson, 1966 (shows only that portion of DS north of lat 37°15'N. and west of long 118°W., which are the
boundaries of his map area); Y-872: Wilson, 1975; Y-1020: Jennings, 1992: Y-1033: Bryant, 1989; Y-1072: Reheis,

1993. Name from Y-862 (p. 516), cited by Y-762 (p. 2), Y-872 (p. 10), and Y-1033 (p. 246).

Location: 148 km/294" (distance and direction of closest point from YM) at lat 37°23"'N. and long 117°57'W.
(location of closest point). DS is located along the eastern side of Deep Springs Valley at its junction with the Inyo
Mountains. It includes scarps shown by Y-853 along the northeastern side of Deep Springs Valley.

USGS 7-1/2" quadrangle: Chocolate Mountain, Cowhorn Valley, Deep Springs Lake, Soldier Pass.

Fault orientation: DS generally strikes northeast, but it curves to strike north and north—northwest at the
northern end of Deep Springs Valley (Y-484; Y-853). Y-872 (p. 55) reported a strike of N. 25° E. and a dip of
40° £ 2° W. at one locality along DS.

Fault length: The length of DS is about 27 km as estimated from Y-1033 (fig. 1, p. 243). This is slightly
longer than Deep Springs Valley, which is 24 km long (Y-762, p. 2; Y-872, p. 2).

Style of faulting: Y-1033 (p. 247) noted that displacement on DS appears to be entirely dip—slip (normal) and
that no evidence for left-lateral strike slip, which might be expected along a northeast—striking fault, has been
observed. At the northern end of Deep Springs Valley north of Chocolate (Piper?) Mountain, DS may include north-—
or north—northwest—striking faults east of Deep Springs Valley within the Inyo Mountains (Y-238; Y-484; Y-1033,
p- 248). Y-1033 (p. 248) reported that a northwest—striking, well-defined fault trace north of Deep Springs playa is
characterized by northeast-facing scarps on alluvial surfaces, right-laterally deflected drainages, and vegetation
lineaments. Just south of Deep Springs College, DS is a complex and discontinuous zone of scarps and linear
troughs in granitic rocks (Y-1033, p. 247). This zone may delineate a right step in DS (Y-1033, p. 247).

Scarp characteristics: Scarps on DS are primarily west~facing (Y-484; Y-762, p. 3; Y-870). Heights of fault
scarps that are located between Deep Spring playa and an unnamed drainage from the southern side of Chocolate
(Piper?) Mountain range between 2.3 m and >20 m with scarp—slope angles between 21° and 39" (Y-1033, localities
1 through 9, fig. 2, table 1, p. 244-245). Scarps on surfaces of alluvial deposits north of the right step just south of
Deep Springs College are generally less steep than scarps south of the step (Y-1033, p. 247). Y-1033 suggested that
scarp heights in a graben east of Deep Springs playa may have been enhanced by lateral spreading caused by
liquefaction, because displacement appears to have been mostly extensional rather than vertical (Y-1033, localities
I'and 2, fig. 2, table 1, photo 5, p. 244, 248). This conclusion is based on the projection of alluvial fans across the
3.5-m—wide graben (Y-762, p. 7).

Displacement: Displacement along DS has been estimated on the basis of a variety of stratigraphic markers
as shown in the following paragraphs in which displacement is discussed in order of decreasing age of the

stratigraphic marker.
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Deep Springs fault (DS) — Continued

Y-872 (p. 55,fig. 22, p. 58) estimated that the total apparent vertical displacement across DS is about
1,525 m (5,000 ft). This is based both on the interpretation of a geophysical survey across Deep Springs Valicy,
which suggests that basement rocks are 793 m (2,600 ft) below the floor of the valley (assumes that DS dips abou
45°), and on the height (732 m; 2,400 ft) of the front of the Inyo Mountains above the playa in Deep Springs Valley.

A minimum estimate of total apparent vertical displacement along DS is reported by Y-651 (p. 40) as abou:
- 1,625 m. This estimate is based on (1) the highest elevation (about 2,387 m; 7,830 ft) of bedrock in the fooiwal}
near Soldier Pass, (2) the depth (about 792 m; 2,600 ft) to bedrock beneath Deep Springs Valley adjacent to the
fault at Soldier Pass as inferred from gravity data by Y-872 (p. 55), and (3) the elevation (about 1,554 m; 5,100 ft)
of the valley floor at this locality. 4 . :

Y-872 (p. 10) noted 153 m (500 ft) of vertical displacement across DS in Tertiary units just east of Dee;.
Springs College. Y-872 (p. 9) also reported that Pliocene basalt had been displaced 458 m (1,500 ft).

A minimum apparent vertical displacement of 714 m since 10 Ma to 12 Ma has been'estimated on the Bas..
of the difference between the highest elevation (2,348 m; 7,703 ft) of a basalt dated at 10 Ma to 12 Ma (Y-651, -
p- 30, citing Dalrymple, 1963, Y-1243) at the top of Chocolate (Piper?) Mountain and the lowest elevation {2l
1,634 m; 5,360 ft) of the surface of the hanging wall. This assumes that the basalt is probably buried beneath the
alluvium in Deep Springs Valley.

Y-872 (p. 10) reported 61 m (200 ft) of vertical displacement on a northeast-striking branch fault mapped
through Soldier Pass. This amount of displacement was calculated on the basis of the elevation differences
between ridges on opposite sides of the fault within the Inyo Mountains. Likewise, Y-861 (p. 141) estimated shout
61 m (200 ft) of uplift near Soldier Pass on the basis of a westtilted and uplifted conglomerate at the northern end
of Deep Springs Valley just southwest of Piper (Chocolate?) Mountain. Y-861 (p. 141) noted that the rocks in the
conglomerate could have been derived only from the Wyman—Crooked Creek drainages on the western side of
Deep Springs Valley, so that uplift and tilting probably caused disruption of the drainage pattern.

The elevation (1,805 m; 5,930 ft) of gravelsina canyon south of Chocolate (Piper?) Mountain, their position
above the floor of Deep Springs Valley, and the Bishop ash (740 ka; Y-651, p. 30, citing M.C. Reheis, personal
common., 1989) that is interbedded with the gravels indicate a minimum of 180 m (590 ft) of late Quaternary
vertical displacement along DS (Y-1033, p. 247).

The minimum apparent displacement since 740 ka has been estimated by Y-651 (p. 40) to be 201 m (660 fi).
‘This is based on the elevation difference between a wind gap containing Bishop ash (740 ka) south of Chocolate
(Piper?) Mountain, which is on the footwall, and the floor of Deep Springs Valley, which is on the hanging wall.

Age of displacement: The youngest displacement on DS is estimated to be Holocene by Y-1020 and Y-1033
(p- 247) on the basis of offset drainages and well-defined scarps on surfaces of Holocene deposits. Y-1033 (p. 250)
reported that the morphology of scarps determined from measured topographic profiles suggests an age of middle
to late’Holocene (1.5 ka to 6 ka) or post—early Holocene for the youngest surface rupture. Post—early Holocene
displacement is also indicated by scarps on both alluvial fans that are probably early Holocene and on younger
alluvium deposited in channels incised into these alluvial fans (Y-1033, p. 254). Y-861 (p. 140-141) thought that
“Recent” displacement along DS is indicated by scarps trending across alluvial surfaces, by springs and bogs, and
by two carbonate—cemented conglomerates ( Pleistocene?) that suggest post—lake uplift and tilting. One of these
conglomerates is sparsely preserved in Soldier Canyon and dips west; the other crops out above the floor of Deep
Springs Valley (Y-861, p. 140-141).

Fault scarps on Quaternary alluvial fans are also shown by Y-484 (their Qf deposits) and by Y-870 (his Qf
deposits); fault scarps on early to middle and (or) late Pleistocene surfaces are shown by Y-853 (their Q1-2 surfaces
with estimated ages between 10 ka and 1.5 Ma). Springs coincide with or parallel some scarps, especially those
adjacent to Deep Springs Lake (Y-870). v

Y-238 portrayed some fault traces as being in Tertiary deposits and as having been identified by previous
mapping. South of lat 37°15'N. (south of Deep Springs playa), DS is concealed by Quatemary alluvial-fan
deposits according to Y-869. The exception is one short (0.5 km to 0.8 km long) section that may have experienced
Quaternary (Y-869) or perhaps Holocene displacement (Y-762, p. 9).
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Deep Springs fault (DS) — Continued

On the basis of topographic position and lithologic composition of fluvial gravel deposits interbedded with
tephra correlated with the Bishop ash (740 ka) and preserved in present—day wind gaps in the Inyo Mountains,
Y-651(p. 30, 42) and Y-861 (p. 141) concluded that streams draining the White Mountains on the western side of
Deep Springs Valley once flowed across Deep Springs Valley and probably into Eureka Valley across Gilbert
Summit (Cottonwood Creek), south of Chocolate ( Piper?) Mountains (Wyman Creek), and across Soldier Pass
(unnamed creek). This drainage pattern was disrupted by uplift on DS since 740 ka. The uplift has resulted in
ponding in Deep Springs Valley or capture of drainages into Fish Lake Valley (Y-651, p. 30, 42; Y-861, p. 141).

Slip rate: Several minimum apparent vertical slip rates have been estimated for DS on the basis of a variety
of stratigraphic markers and assumptions as noted in the following paragraphs in which the rates are discussed in
order of decreasing unit age.

- Y-651 (table 2, p. 37, 40) estimated a minimum apparent vertical slip rate of 0.06 to 0.07 mm/yr since 10 Ma
to 12 Ma on the basis of the elevation of a basalt of this age on Chocolate (Piper?) Mountain and its inferred
_elevation beneath Deep Springs Valley.

Y-651 (p. 37, 40) estimated a minimum apparent vertical slip rate of0.13 t0 0.16 mm/yr for DS at Soldier Pass
using a minimum vertical displacement determined from the elevation of bedrock in the Inyo Mountains and its

inferred elevation beneath Deep Springs Valley and assuming that all displacement has occurred since 10 Ma to
12 Ma.

A minimum late Quaternary (since 740 ka) apparent vertical slip rate of 0.24 mm/yr was estimated for DS
south of Chocolate (Piper?) Mountain by Y-1033 (p. 254). This estimate is based on at least 180 m of uplift of fluvial
gravels interbedded with pumice fragments tentatively correlated with Bishop ash (740 ka) by M. Reheis (personal
commun., 1989, cited by Y-1033, p. 254). Y-1033 (p. 254) recognized that this is a minimum late Quaternary rate
because the Bishop ash fragments were eroded and deposited with the gravel some time after eruption of the ash at
740 ka.

Y-651 (table 2, p. 37, 40) calculated a minimum apparent vertical slip rate of 0.3 mm/yr since 740 ka for DS
- south of Chocolate (Piper?) Mountain. This estimate is based on the elevation difference (201 m; 660 ft) across the
fault between uplifted fluvial gravel that contains Bishop ash and the floor of Deep Springs Valley.

Y-651 (p. 40) noted that the apparent vertical slip rate since 740 ka has probably been nearly twice the post—
Miocene apparent vertical slip rate and suggested that this apparent difference could result for one or more of the
following reasons. (I) The calculated post-Miocene rate is too low because of significant erosion of rocks from the
footwall. (2) Displacement along DS actually began after 6 Ma rather than beginning immediately after the basalt
erupted at 10 Ma to 12 Ma and concurrently with ri ght-lateral displacement along the Fish Lake Valley fault (FLV),
which began between 8.2 Ma and 11.9 Ma. (3) The post—740-ka rate is indeed faster than the post-Miocene rate
(Y-651, p. 36, 42).

Recurrence interval: No information.

Range-front characteristics: The western front of the Inyo Mountains (east of long 118°W.) is portrayed by
Y-853 as a tectonically active, major range front that is characterized by “fault juxtaposition of Quaternary alluvium
against bedrock, fault scarps and lineaments on surficial deposits along or immediately adjacent to range front, a
general absence of pediments, abrupt piedmont—hillslope transitions, steep bedrock slopes, faceted spurs, wineglass
valleys, and subparallel systems of high—gradient, narrow, steep-sided canyons orthogonal to range front.” The map
by Y-238 shows part of DS as lineaments bounding a linear range front. Y-1033 (p. 246) noted that this range front
is linear and very steep. Y-862 (p. 516, cited by Y-872, p. 9 and Y-1033, p. 246) noted “great triangular facets™ along
the front. These facets and wineglass valleys are interpreted by Y-1033 (photo 3, p. 247, 254) as evidence for
recurrent displacement along DS.
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Deep Springs fault (DS) — Continued

Analysis: Aerial photographs (Y-238, p. 2, scales 1:24,000 to 1:80,000; Y-762, scale about 1:26.,000: Y-853,
scales 1:115,000 to 1:124,000 and 1:58,000; Y-1033, scale about 1:26 ,000). Field observations (Y-861; Y-872,
p. 4, 18). Limited field mapping (Y-1033). Measurement of topographic scarp profiles (Y-1033). Estimates of
ages of deposits and surfaces using soil development, rock varnish, pavement, gravel weathering, and surface
preservation compared to similar characteristics of dated deposits or surfaces on the western side of Silver Lake
(Y-1033, p. 250-254). Seismic refraction survey (Y-872, p. 4, 18-26). Gravity survey (Y-872,p. 4,26-27).
Magnetic survey (Y-872, p. 4, p. 26-27).

Relationship to other faults: The Fish Lake Valley fauilt (FLV) is about 5 km northeast of DS. Y-1033
(p. 248) suggested that FLV may influence displacement along DS (e.g., the relatively wide zone at the northern
end of DS with displacement apparently distributed across it). Y-651 (p. 40) suggested that Deep Springs Valley

“may represent a rhombochasm in the southern White Mountains between the right—oblique [FLV] and the right—
lateral. Owens Valley. fault zone to the west.” Y-861 (p. 140) also proposed that Deep Springs Valley may be .
connected to Fish Lake Valley, either directly or through Eureka Valley. The north—striking portion of DS along
the range front south of Soldier Pass turns and becomes a northeast-striking fault through Soldier Pass. This
northeast—striking fault coincides with elevation differences within the Inyo Mountains (Y-484; Y-861, p. 141,
citing Nelson, oral commun., 1961).

The maps by Y-238 and Y-484 show a northwest—striking, left—lateral fault that extends from the northern
end of Deep Springs Valley to FLV. This fault is indicated to be in Tertiary deposits and identified from previous
mapping (Y-238) or in Jurassic rocks (Y-484). North-striking traces of DS appear to terminate at this left—latero!
fault (Y-238). Two additional northeaststriking traces are shown by Y-238 and Y-484. These two traces are
located south of the northeast—striking fault described above and north of Chocolate (Piper?) Mountain. Y-238
indicated that these two faults have down—to—the—north vertical displacement. The structural relationships among
these faults and DS are not known.

Faults in DS are approximately parallel to fault traces to the east in northwestern Eureka Valley, the Eureks
Valley West fault (EURW) (Y-484; Y-853).

Y-762 (p. 6) concluded that faults along the western side of Deep Springs Valley have probably been inactive
since middle to late Pleistocene (in contrast to DS, which has evidence for Holocene displacement). Y-872 (p. 10)
noted that faults on the western side of Deep Springs Valley are “almost entirely concealed by alluvium.” The
much larger size of alluvial fans along the western side of Deep Springs Valley when compared to those on the
eastern side of the valley indicates eastward tilting along DS and supports the conclusion that the most—recent rate
of activity has been higher along DS than along faults on the western side of Deep Springs Valley (Y-762; p. 4:
Y-872, p. 10). Y-862 (p. 516, cited by Y-872, p. 10) estimated that the main fault on the western side of Deep
Springs Valley has a maximum displacement of 427 m (1,400 ft).
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. East Belted Range fault (EBR)

Plate or figure: Plate 1.

References: Y-813: Reheis, 1992 (pls. | and 2); Y-853: Dohrenwend and others, 1992. Not shown by
Cornwall, 1972 (¥-232) nor by Ekren and others, 1971 (Y-5).

Location: 80 km/29° (distance and direction of closest point from YM) at lat 37°28"'N. and long 116°00°W.
(location of closest point). EBR is located along the eastern side of the Belted Range at its junction with both
Monotony Valley and the northern part of Emigrant Valley.

USGS 7-112° quadrangle' Belted Peak, Groom Mine NW, Monotony Valley, White Blotch Springs.

. Fault orientation: EBR strikes generally nonh—northwest (Y-813; Y-853). The very southem end of EBR
strikes north—northeast (Y-8 13).

Fault length The length of EBR is 26 km as estimated from Y-813 and Y-853, but the fault does not have
continuous surficial expression over this entire length. '

Style of faulting: No information.
Scarp characteristics: EBR is shown as east— or southeast—facing scarps (Y-813).
Displacement: No information.

Age of displacement: The northern part of EBR is shown by Y-853 as fault—elated lineaments on Quaternary
depositional or erosional surfaces and as faults juxtaposing Quaternary alluvium against bedrock. The southern part
of EBR is shown by Y-813 as weakly expressed lineaments or scarps on surfaces of Quaternary deposits.

Slip rate: No information.
Recurrence interval: No information.
Range-front characteristics: No information.

Analysis: Aerial photographs (Y-813, p. 4, scales 1:62,500 to 1:80,000; Y-853, scales 1:115,000 to 1:124,000
and 1:58,000).

Relationship to other faults: The structural relationships between EBR and other faults in the area are not
known. These faults include the north— to north—northeast—striking Belted Range fault (BLR) on the western side
of the Belted Range immediately west of EBR, the north—northeast— to northeast—striking Chalk Mountain fault
" (CLK) along the western side of Chalk Mountain immediately east of EBR, the northeast—striking Emigrant Valley
North fault (EVN) in northern Emigrant Valley southeast of EBR, and the north—striking Oak Spring Butte faults
(OAK) north of Yucca Flat and on the eastern side of the Belted Range immediately south of EBR.
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