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INTRODUCT ION

Potentially active faults located in northern Mono County near the
community of Coleville include the Antelope Valley fault, "Larson Lane" fault,
East Antelope Vallaey fault zone, and the Slinkard Valley fault (figure 1).
The fault zone near the intersection of Highways 395 and 108 (Sonora Junction)
is termed the West Walker River fault zone (figure 1). These faults are
evaluated as part of a statewlde effort to evaluate faults for recency of
movement. Those faults determined to be sufficiently active and well defined
are zoned by the State Geologist as directed by the Alquist-Priclo Epecial
SBtudies Zones Act (Hart, 1980).

REVIEW OF AVAILARLE DATA

The Antelcope Valley-Soncra Junction FER study area is characterized by
Baein and Range style normal faulting. Topography in the FER study area
ranges from the relatively flat to gently sloping floor of Antelope Valley to
the precipitous slopes of the EBiarra Nevada bordering the west side of
Antelope Valley and Slinkard Valley.

Fredominant rock types encountered in the FER study area include
pre-Cretaceous metamorphic rocks, Cretaceous granitic rocks, Tertiary voleanic
rocks, and extensive late Pleistocene glacial deposits in the Sonora Junction
area (Stewart, et al., 1982; John, et al., 1981, Halsey, 1953; Curtis, 1951;
Koenig, 1263; Clark, 1967). Surficial deposits in Antelope Valley include
late Pleistocene older alluvium, late Plaistocene to Holocene alluvium and
terrace deposits of the West Walker River, and Holocene alluvial fan deposits
and flood plain deposits of the West Walker River (Dohrenwend, 1982; John,
et al., 1981).

Development is sparse in the FER study area and is generally limited to
Highway 395, particularly near the szmall towna of Coleville and Walker.
Highway 395 locally obscures the Antelope Valley fault in the vicinity of
Topaz Lake. Agricultural land use and irrigation canals alsc locally obscure
or have destroyed geomorphic evidence of recent faulting along the Antelope
Valley fault. However, land surfaces generally remain unaltered by man in the
FEE study area.



Antelope Valley Fault

The Antelope Valley fault is a north to north-northwest~trending normal
fault with down-to-the-east digplacement. Tha fault forms the western
boundary of Antelope Valley, a down-dropped block or graben. Halaay (1353)
agstimates that hetwean 2,000 to 4,000 feet of cumulative down—-to-the-east
displacement has occurred along the Antelope Valley fault. The upthrown

"block, or hanging wall, has been rotated to the wegt and is, in turn, bounded
by the Slinkard Valley fault on the west.

Both Curtis (1951) and Halsey (1953) map faults alony the west side of
Antelope Valley that offset Quaternary alluvium. However, the fault traces
are generallzed and will not be eavaluated in this FER.

John, et al. (198l) map a zone of discontinucus faults along the west side
of Antelope Valley (figure 2a). Pleaistocene pediment deposits are offset
againgt Holocene deposits at the very easmtern border of the Topaz Lake
quadrangle. Holocene alluvial fans are mapped as offset against Cretaceous
granitic and pre-Cretaceous metamorphic rocks in Sections 18, 7, 12, and 1,
T8N, R22E, and Sectiong 36, 26, 14, and 11, T9N, R22E (fiqure 2a). ¥From about
Section 2, T9N, R22E north, John, et al. map the Antelope Valley fault as
concealed by alluvium (figure 2a).

bohrenwend (1982a,h) compiled Quaternary geologic mapping on the 1:250,000
scale Walker Lake sheet. Dohrenwend (1982h) considers the Antelope Valley
fault to be a major range-front fault. Fault tracea in the Topaz lLake
guadrangle mapped by Dohrenwend easentially are the same ag those mapped by
John, et al. (198l). A prominent east-facing scarp characterizes the Antelope
Valley fault in the Desert Creek Peak gquadrangle (figure 2b). Dohrenwend
(1982a) indicates that Flaistocene pediment deposits and hedrock are offaet
against late Pleistocens and Eolocensa alluvium along the Antelope Valley
fault. Farther south near the mouth of Mill Canyon, Dohrenwend maps the
Antelope Valley fault as concealed by late Pleistocene to Holocene alluvium.

Clark (1967, 1272} maps the southern gegment of the Antelope Valley fault
that corresponds well with Dohrenwend (1982) (figures 2a, 2b). Howevar, Clark
maps the fault as inferred.

Envicem (1576) mapped seqments of the Antelope Valley fault in the
southern portion of the Topaz Lake quadrangle and the Desert Creek Peak
gquadrangle (figures 2a, Zb)., Fault traces mapped by Envicom in the Desert
Creek Peak guadrangle generally coincide with the faults mapped by Dohrenwend
{1982) and Clark (1967, 1972). Differences in location between Envicom (1976)
and John, et al. (128l) occur in the Tapaz Lake ¢uadrangle in the vicinity of
Coleville. Envicom considers the Antelope Valley fault to ke "potentially
active", based on the offset Pleistocene alluvium in Section 18, T8N, R23E
(Pleigtocens pediment deposits of John, et al., 1981, and Dohrenwend, 1982)
(figures 2a, 2b).

Little Antelope Valley, located west of Walker, may have been at one time
part of Antelcpe Valley, based on the pediment deposits mapped by Dohrenwend
{1%82a) and John, et al. (1981). Saveral faults have been mapped in Little
Antelope Valley and are ¢onsidered in this FER to be segments of the Antelope
Valley fault.

Curtis (1951) maps an inferred fault along the northern boundary of Little
Antelope Valley and along the west zide of the valley. These faults are very
generalized and will not be evaluated in this FER., Halsey (1953) maps faults
along the borders of Little Antelope Valley, but doer not indicate whether or
not he consjiders these faults to be recently active.



John, et al. (198l) and Dohrenwend (1982a,b) map faults along the western
and northern sides of Little Antelope Valley (figure 2a}. They also map a
north-trending fault in alluvium near the sastern edge of the Topaz Lake
quadrangle. The north-tranding fault along the western margin of Little
Antelope Valley offsets FPleistocene alluvial fan depoaits against late
Pleistocene to Holcene alluvium in Section 23, T8N, R22ZE (figqures 2a). Tha
sense of displacement 1s normal, down to the east. The fault changez to a
northeast trend in Section 14, T8N, R22E and offaets older alluvial fan
deposits against younger fan deposite (figure 2a). An east northeast-trending
fault at the southern end of Centenniazl Bluff juxtaposes Jurassic metarhyolite
against Pleistocene pediment deposits. To the east, a north—trendlng fault
offsets late Flelatogcene to Hologene alluvium in Section 24 and bedrock
against Holocene alluvium in Sectionz 25 and 36 (Dohrenwend, 1982a; John,
et al. 1981) (figure 2a).

T TClark (1972) maps digeontinuous, east—-facing gearps in older alluvium that
are similar in trand and location to faults mapped by Dohrenwend (1982) and
John, et al., {1%8l) {figqure 2b).

Evicom (1976) mapped several north to northwest-trending faults in
alluvium along the east side of Little Antelope Valley (figures 2a, 2b).

These faults are shown to form a graben, but are mapped as only approximately
located.

"Larson Lane" Fault

A north-trending fault mapped by Dohrenwend (1982a,b) is lovated south of
Larson Lene and will be informally referred to as the "Larson Lane" fault
(figure 2b). The Larson Lane fault is a normal fault with down=to-the-east
displacement. It juxtaposes older Pleistocene alluvial fan deposits on the
west agalnst younger (late Fleistocene to Holocena) alluvial deposits on the
east. Although no previous workers have identified this fault, Dohrenwend
mapped it as a well-dafined feature.

' Eaet Antelope Valley Fault Zone

A complex zone of normal faults characterized by both east and west-facing
scarpe are mapped on the east side of Antelope Valley by Halaey {1953}, Clark
{(1272), and Dohrenwend (1982a,h) (figure 2b).

Halsey (1953) mapped a north—trending zone of faults along the east side
of Antelope Vallay. The principal fault traces are generalized and will not
be evaluated in this FER.

Clark (1972) mapped a broadly arcuate, north to northwest=trending fault
in the southeastern part of Antelope Valley near Camp Antelope (figure 2b).
The fault juxtaposes bedrock against Plaistocene and Holocene(?) alluvium, but
Clark mapped the fault as inferred. Another inferred fault between bedrock
and alluvium was mapped by Clark {1972} west of West Walker River (figure
2b). No evidence of these inferred faultz was observed on the aerial photos
(£igure 2bh),

Dohrenwend (1982a,b) mapped a complex =zone of essentially north-trending
faults along the east side of Antelope Valley (figure 2b). FPleistocene and
late Pleistocene to Holgoene alluvial fan deposits are offset along the East
Antalope Valley fault zone as mapped by Dohrenwend (1982a) (figure 2b). WNorth
of the astudy area Dohrenwend (1982a) mapped a Holocene alluvial fan as offget
by 2 segmant of the East Antelope Valley fault zone (figure 2b).
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Envicom (1976) evaluated faults along the east side of Antelope Valley and
concluded that the "existence of at least some of them (faults) is
quaestionable, and those rock boundaries that probably are faults appear to be

sufficiently ancient as to constitute only a very low hazard of future surface
rupture.”

Slinkard Valley Fault

Halsay (1953) and Curtis (1951) mapped a north-northwest-trending fault
along the west side of Slinkard Valley. The Slinkard Valley fault is normal
with down-to-the-sast digplacement. The downthrown block is tilted to the
west and is the upthrown block of the Antelope Valley fault. Several thousand
feet of late-Cenczoic down-to-the-east displacement has occurred along the
Slinkard Valley fault (Halsey, 1953). Curtis (1951} mapped alluvium as offset
along the Slinkard Valley fault where the valley forms reentrants into the
range front. However, faults mapped by both Curtis (1%51) and Halsey (1953)
are too generalized to be critically evaluated in this FER.

John, et al. (198l) and Dohrenwend (1982a,b) mapped & zone of
discontinuous normal faulte aleng the west alde of Blinkard Valley (Ffigure
2a}., Mainly, these faults juxtapose bedrock against late Pleistocene to
Holocene alluvium. John, et al. mapped the faults as concealed where they
extend inteo Holocene alluviuﬂ_ffigura 2a)+ The southernmost segment of the
Slinkard Valley fault mapped by John, et al. (198l) cuts late Pleistocene to
Hologene alluvium in Ssction 22, TBN, R22E {figure 2a). However, Dohrenwend
(19823) mapped this fault as concealed by late Pleistocene to Holocene
alluvium. The northern end of the Slinkard Valley fault is concealed by a
large landglide (John, et al., 1981) (figure 2a).

Wegt Walker River Fault Zone

Halsey (15533) mapped a north-trending fault that apparently controls the
course of the West Walker River. HNear Sconora Junction, Halsey states that
faults offset Sherwin-age moraines near Burcham Flat, but Tahoe and Tioga
moraines generally are not offset.

Clark (1967, 1272, 1975) mapped a zone of discontinuous north to
northeast—trending faults near the West Walker River (figure 2¢). The
southernmost of these faults offset Tioga-stage (13,000 to 20,000 yra. BE)
morainal deposits near the vicinity of Sonora Junction (Sections 32 and 20,
TEM, R23E) (figure 2c). BSense of offset along these faults is normal, down to
the east. Faults with dowvn~to-the~east normal displacement offset glacial
deposits of probable Bherwin-age (greater than 700,000 yr. BP} in the Burcham
Flat area. Clark maps a graben structure in Sectien 34, TVN, RZ3E, although
he indicates that these faults, and northeast—trending faults farther to the
north, are not well defined (figure 2¢).

INTERPRETATION OF AFRIAL PHOTOGRAFPHS

Air photo interpretation by this writer of faults in the FER atudy area
was accomplished using U.S. Bureau of Land Management color air photos
{CA01-77, 1977, Bcale 1:24,000). Air photo interpretation of the West Walker
River fault zone was accomplished using U.S. Department of Agriculture (CNL,
1240) air photos at a scale of 1:20,000, U.S. Forest Service air photos {(EME,

1263) at a acale of 1:15,840, and U.S. Geoleogical Survey air photos (WR, 1967)
at a scale of 1:20,000.



Antelope Valley Fault

Results of air photo interpretation by this writer along the Antelope
Valley fault are ammmarized on figure 3. The Antelope Valley fault is
characterized by well-defined smcarps and breaks in slope at the basze of a
prominent east-facing eacarpment that is approximately 2,200 feat high. The
Antelope Valley fault is generally well defined from near the settlement of
Walker northwest to the northern part of Section 12, T8N, RZ2IE (figure 3).
Traces mapped by John, et al. (1981), Dohrenwend (1982a,b), Clark (1972), and
logally by Envicom (1976) along this segment of the Antelope Valley fault
generally correspond with the faults mapped by this writer. Geomorphic
evidence of Holocene activity is indicated by wvertically offset alluvial fan
surfaces and pogsible vertically offset drainages (figure 3).

Fault segments characterized by geomorphic features indicating recency
were observed by this writer only in the western portion of Little Antelope
Valley {Sections 14 -and 23, T8N, R2ZE, figure 3). Mederately well-defined,
edst-facing scarps juxtapose Pleistocene alluvium on the west against late
Fleistocene to Hologene alluvium on the east (Jnhn,_gglii. 198]; Dohrenwend,
1982a)., PFaults in the eastern part of Little Antelope Valley mapped by John,
EE.E&' {1981), Dohrenwend (l1982a,b), and Envicom (1976) are not well-defined
and could not be wverified by thias writer (figurea 2a, 2b).

North of Section 12, T8N, R22ZE, traces of tha Antelope Valley fault are
more discontinmouss Well-defined traces were observed by this writer in
Section 1, T8N, R22E, and Sections 26, 23, 14, and 11, T9N, R22E (figure 3).
Geocmorphic evidence indicating Holocene activity includes vertically offset
alluvial fan surfaces, linear vegataticn contrasts in Holocene alluvium,
oversteepened talus cones, and vertically offset drainages, The Antelope
Valley fault generally i= not well defined north of Highway 89 {figures
2a, 3), where it may be partly voncealed under late(?) Holocene fan and lake
deposits. Grading for Highway 395 obscures any specific geomorphic evidence
of Holocene faulting, although the relatively ateep slopes suggest recent
faunlting. Alsc, Tepaz Lake is a large closed depression, which further
suggests recent displacement along the northern segment of the Antelope Valley
fault.

"Larson Lane" fault

The Larscon Lane fault is a well-defined normal fault characterized by a
north-trending, east~facing scarp between Pleistocene alluvium on the west and
late Pleistocense to Holocena alluvium on the east (figure 3). Slight
differences in location exist between the fault traces mapped by Dohrenwend
(1%82a,b) and this writer, no doubt because Dohrenwend's tracas were
transferred from a 1:250,000 base map. WNo geomorphic evidence of faulting was
observad by this writer north of Larson Lane.

Just north of the West Walker River, the Larson Lane fault steps left and
vertically offzets {down to the gast) a late Pleistocene to Holocene rilver
terrace {(figure 3). This east=facing scarp has been modified to some extent
by an irrigation canal. A tonal lineament and a low, eagt-facing acarp in
Holocene flood plain deposits of the Walker River indicates that offset along
this fault has occourred during Holocene time.



East Antelope Valley Fault Zonae

The Fast Antelope Vallay fault zone mapped by Dohrenwend (1982a,b)
generally is not well-defined, baged on ailr photo interpretation by this
writer (figures 2Zb, 3). Scarps in older alluvium were obserwved by this writer
in Sections 4, 9, and 21, TBN, R23E, but geomorphic avidence of Holocene
offget was not observad along the East Antelope Valley fault zone. This
writer was unable to verify Dohrenwend'as (1982z) faultad Holocene alluvium
north of the study area in Section 19, T9W, R23E (figure 2b). Faults east of
the principal fault bordering the eastern Antelope Valley were not evaluated

in this FER, based on the relative remotensss of the faults and the limited
time available for this study (figures 1, 2bl.

8linkard valley Fault

Fault segments bordering the western side of Slinkard Valley generally are
not as well defined as fault segments bordaring the western side of Antelope
Valley (figure 3). An east-facing scarp in Section 2, T8N, R22E offsets
bedrock against late Pleistocene to Holocene alluvium mapped by John et al.
(1281), but the scarp is eroded {(figure 3). A tonal lineament (possiblé__
east=facing scarp) in a talus slope iz located in Section 32, TOW, R22E and is
the only feature observed by this writer along the 8linkard Valley fault that
suggests possible Holocene activity (figure 3).

West Walker Riveyr Fault Zone

Air photo interpretation by this writer was limited to verifying and
annotvating the faults mapped by Clark (1967, 1972) (figure 2c). The
southernmoet fault mapped by Clark (1967, 1972) {Section 32, TEN, R23E) i=
characterized by a very well-defined, though socmewhat discontinuous,
sast~facing scarp in Tioga morainal depeosits (figure 2¢). Geomorphic evidence
of Holocene activity along this fault segment includes an undissacted fauld
scarp, vertically offset drainages, and a trough along the base of the scarp
(ficure 2¢). Discontinuouse scarps in alluvium near Junction Reservolr are
wall defined, as 1 the northeast-trending fault just gouth of Highway 108
{figure 2¢). Faults mapped by Clark northeast and east of the West Walker
River generally are not well defined and are not characterized by geomorphic
evidance of Holocene activity (figure 2¢}. A possible exception is the
wegt-facing scarp north of Burcham Flat {Section 3, TEN, R23E), A
wall-defined scarp (in Sherwin-age deposits) and a possible vartically offset
drainage indicate Plelstocene activity and possibly Holocene activity.

FIELD OBSERVATIONS

Two and one-half days were spent in the Antelope Valley/Sonora Junction
area during the month of August 1983 by this writer in order to verify
selected faults interpreted from air photos. BAn additional day in the field
in September 1983 was spent with E.W. Hart. BSubtle featurez not obsarvable on
the photor were mapped in the field. In addition, ages of lithologice units
and offget geomorphic surfaces ware estimated based an degree of soil
development and degree of dissection.



An attempt was made to measure fault gcarp profiles in order to estimate
recenay of faulting based on the work of Wallace (1977). Points of

observation and locations whare fault ascarp profiles were maasured are shown
on figures 2c and 3 and are summarized in Table 1. It should be anphasizead
that these measurements represent only approximations of scarp height, anglae,
and width of scarp crest. Scarp height was measured using the method
described by Lahee (1961, p. 454). Scarp angle was estimated by using a
Brunton compass clinometer and an improvised leveling rod, as described by
Wallace {1977). The width of the scarp's crest was estimated by pacing.

‘ A direct correlation between the ages indicated by fault-scarp profiles
measured by Wallace (1977) in Nevada and scarp profiles measured during
investigations for this FER cannot be made due to different lithology,
¢limate, and styles of faulting (Mayer, 1982). However, the data preszented by
Wallace (1977, 1978) can be used as a guide (or additional factor) when
evaluating the geomorphic features and age of offset deposits {(when known) for
recency of faulting. Some very general guidelines for estimating scarp agaa
are summarized as follows: minimum slope angles for fault scarps in
unconsolidated alluvium and colluvium no older than 10,000 to 12,000 yrs. BP
can range from 10° to 20° (Wallace, 1977). Tha average scarp angle iz

about 14° to 159, based on figure 8 of Wallace (1977), although figure 12

of Wallace (1977) indicates that scarp angles of about 19° represent minimum
Holocene age. The scarp crest width for scarpd no older than about 10,000 yras
BP ranges from 3.2 to about 16 feet (figure 11 from Wallace, 1977). Wide
variations occur, but these figures probably represent minimom (l.e. conser-
vative) criteria suggesting Holocene ages. The Antelocpe Valley/West Walker
Rivar study area is wetter than Wallaca's Nevada gtudy region and is probably
subject to more rapid degradation of the geocmorphic features.

Antelope Valley Fault

The Antelope Valley fault is generally well definad, although somewhat
discontinuous. Geomorphic evidence cbserved along the fault suggesting recent
activity (uplift) is characterized by precipitous eagt-facing slopes with
typlecal "wine-glass"™ drainages across the fault. Well=defined, east-facing
scarps delineate vertically offset alluvial fan surfaces along many of the
drainages that cross the Antelope Valley fault (figure 3). The heights of
thase fault scarps range from 13 feet to 20 feet, with scarp angles from 23°
to 329, The fan surfaces are relatively undisszected and are probably quite
youthful. North of Centennial Bluff, an artificial exposure across a faulted
alluvial fan revealed a series of buried A soil horizons (figure 3). HNo
evidence of B horizon development was observed, atrongly indicating that the
alluvial fan surface is very young {probably Holocene). Soil development is
similar on both the upthrown and downthrown surfaces of the alluvial fan in
the NE 1/4 Section 12, T8N, R22E, indicating that the surfaces are offset and
that the east-facing scarp 18 due to faulting rather than erosion {(figure 3).
Youthful, very steep (approx. 409) talus cones igsuing from the steep
east-facing slope of Centennial Bluff further imply very recent uplift.

An arcuate (convex toward the east) inferred fault trace was obzerved just
east of the main scarp in Section 18, T8N, R23E (figure 3). This feature,
delineatad by a five-foot high east-facing scarp, has been modified by grading
for an irrigation canal and may be totally artificial. However, it is
possible that this scarp represents the most recent offset along the




southern segment of the Antelope Valley fault. The main drainage crossing
this feature has incised into its channel, forming a constructional terrace.
The alluvial terrace at the north of the channel seems natural, is loglically
associated with the £i11 terrace upstream, and is partly dissected at the
scarp crest. These features suggest that the scarp and alluvial terrace are
natural and thus were probably formed either by recent faulting or, parhaps,
by lateral stream erosion.

A major fault zone exposed in granitic bedrock was observed along Highway
B9 just west of its jntersection with Highway 395 (figure 3). A prominent
shear fabric in bedrock generally coincides with the gecmorphic features .
indicating recent faulting at this location. The shear zone is at least 300'
to 400" wide, and down-to~the-east displacements of small dikes are consistent
with the sense of displacement along the Antelope Valley fault. Soil-filled
fiasures in bedrock were observed near the principal active Ffault trace,
suggesting recent downhill movement.

Hot water wells are located in the southernmost part of Section 18, T8N,
R23E (figure 3). The presence of the hot water indicates that bedrock
faulting occurs beneath the alluvium aleng the Antelope Valley escarpment.

The fault along the west side of Littie Antelope Valley iz locally well
defined, but this north to northeast-trending fault is discontinuous
(figure 3}. Scarp angles measured along this east—facing fault scarp range
from 140 to 200, suggesting Holocene activity.

"Larson Lane" Fault

The north-trending Larson Lane fault is well defined and is characterized
by scarp angles ranging from 180 to 210 in unconsolidated older alluvium,
with scarp crest widths ranging from 4 feet to 6 feat (figure 3}. However,
stream arosion has enhanced the scarp profile. The upthrown block, or hanging
wall, of the Larson Lane fault seems to be tilted to the wast. Because the
alluvial fan surfaces naturally glope to the west and because of tectonic
tilting westward toward the Antelope Valley fault, it is difficult to
ascertain whether or not the westerly slope has been "tectonically enhanced.”
The Larson Lane fault may actually be an abandoned channel of the West Walker
River that locally has been enhanced by stream erosion. Evidence supporting
the erosional origin of this feature includes the general northward flow of
the modern West Walker River, and the somewhat scalloped nature of the
east~facing scarp. However, the west side of this feature is higher than the
east side, strongly indicating that differential uplift has occurred. The
cldar alluvial surface has been displaced by the Larson Lane fault.

East Antelope Valley Fault Zone

Geomorphic evidence of Holocene-active faults along the Eaat Antelope
Valley fault zone was not obzarved by this writer. An east—facing fault scarp
in older alluvium, observed in Section 9, TN, R23E (figure 3), is
characterized by a scarp angle of 109, scarp height of & feet to 7 faet, and
a crest width of greater than 20 feet. A west-facing scarp located in
Sections 33 and 28, T9N, R23E is agsociated with what seems to be recent
vertically offset drainages, based on air photo interpretation by this writer
(figure 3)., However, field checking indicates that constriction of the mouths
of the drainages is due to steeply weat~dipping bads of resistant metaw-
limestone.



Blinkard Valley Fault

Thic writer was unable to field check segments of the Slinkard vValley
fault in August due to a lack of access (locked gates) and a shortage of time.

West Walker River Fault Zone

Selected segments of the Westr Walker River fault zone south of Highway
108 were field checked. The sast-facing scarp in Section 32, TEN, R23E is
very well defined and is characterized by scarp angles ranging from 329 to
350 and crest widths of 2 feet to 4 feet (figure 2¢). Vaertically offaat
drainages and a trough, or linear depression, at the base of the scarp
strongly indicate Holocene activity. The northeast-trending fault just scuth
of Highway 108 offsets Ticga morainal debris (Clark, 1975%) and is very well
defined (figure 3). Scarp angles ranging from 322 to 359 in
unconsolidated till, a vertically offget drainage, and a possible eagt-facing
scarplet in Holocene alluvium strongly indicate Hologene activity.

SEISMICITY

Seismicity in the FER study area is depicted in figure 4 {Real, et al.,
1978). An association of earthguake epicenters with specific fault traces is
not. apparent. An earthguake in the M5.0-M5.9 rangs occurred just east of the
Antelope Valley fault, ag did an earthquake in the M4.0~M4.9 range {figure
4). B few additional spicenters are located in Antelope Valley. No seis-
micity has occurred in the Sonora Junction area (figure 3). It should be
peinted out that the quality of epicenters ranges from A through D; thus, any
azsumptions regarding earthquake activity along specific fault traces is
Somewhat speculative.

CONCLUSIONS

Antelope Valley Fault

The Antelope Valley fault i= a normal fault with cumulative down—tow-the—
esagt displacement from 2,000 feet to 4,000 feet (Halsey, 1953). The north to
northwest=trending fault is somewhat discontinucus at the surface, but is
locally well defined. Geomorphic evidence suggesting Holocene activity is
characterized by precipitous east-facing slopes with typical "wine-glass"
drainages developed acrosgs the fault. 8pecific geomorphic evidence strongly
indicating Holocene activity observed by this writer includes offset Holocene
alluvial fan surfaces and very steep talus cones that steepen acroas the trend
of the fault {(figure 3}. Holocene activity aleng the Antelope Valley fault is
suggested by fault scarp profiles across scarpg in alluvial fans of probable
Holocene age (figure 3, Table 1). Faults mapped by John, et al. (1981},
Envicom (1976), and Clark (19272), and this writer agree in géﬁafal, although
differences in detall exist.

The Antelope Valley fault iz obacured by very young alluvium and by the
construction of Highway 395, north of Highway 89, although the extremely steep
east-facing slope and the presence of Topaz Lake (a large depression) suggest
recent fault activity close to the highway.



Faults in Little Antelope Valley mapped by John, et al. (198l),
Dohrenwend (1982a,b), and Envicom {1976) generally are not wall defined
(figures 2a, 2b). East-facing scarps in late Pleistocene to Holocene alluvium
mapped by Clark (1972) (which partly corraspond to fault segments mapped by
John, et al., 198l) were locally verified by this writer (figure 3). These
fault EE@EEhts are discontinuous, relatively short, and are characterized by
geomorphic evidence suggestive of Holocene activity (fiqure 3).

"Larson Lana™ Fault

The Larson Lane fault, first mapped by Dohrenwend (1982a,b), is
characterized by an eazt-facing scarp in Plelstocene alluvium (fieure 2b). To
the north of Larson Lane, bohrenwsnd mapped late Pleistocene to Holocene
alluvium as offset by the fault. However, this writer was unable to verify a
fault north of Larson Lanea (figure 3). The Larson Lane fault is characterized
by a relatively well-defined east-facing scarp that has been enhanced by
stream erosion near its southern end. Hear its southern end, the fault steps

laft and vertically offsets a late Pleistocene to Holocene river tarrace

(figure 3). A subtle, east-facing scarp and assoclated tonal lineaments in
late(?) Holocene floodplain deposits indicate Holocene activity.

East Antelope Vallay Fault Zone

The East Antelope Valley fault zone is generally not well defined
(figures 2b, 3). Discontinuous, subtle scarps in older alluvial fan deposits
were mapped by Dohrenwend (1982a) and verified by this writer. However,
geomorphic evidence of Holocene—active faults was not observed by this writer.

Slinkard Valley Fault

The Slinkard Valley fault mapped by Jobn, et al. {1981) is generally not
well defined. John, et al. map late Pleistocens to Holocene alluvium as
locally offset, but digﬁ;hgeomorphic evidence of Holocene activity was not
obgerved by this writer (figure 3).

West Walker River Fault Zone

The West Walker River fault zone, mapped by Clark (1967, 1972, 1975), 1is
characterized by a zone of dlscontinuous north to northeast-trending normal
faults. MNorth of the Burcham Flat area, the fault zone genarally is not well
defined. To the south of Burcham Flat, the fault zone iz well defined,
although it is somewhat discontinuous. The fault zone souwthwest of Highway
108 is characterized by down-to-the-east normal faults in Tioga morainal
deposits and alluvium of probable Holocene age (Clark, 1975). The fault
locally is very well defined and is characterized by vertically offset
drainages, offset crests of Tioga moraine (Clark, 1975), and a trough along
the base of the scarp (figure 2¢). Fault scarp profiles measurad across
segments of the West Walker River fault zone support Holocene activity
(figqure 2c, Table 1}. :
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RECOMMENDATIONS

Recommendations for zoning faults for special studies are baged on the
criteria of "sufficlently active" and "well-defined" (Hart, 1980).

Antelope Valley Fault

Zone for special studies well-defined faults shown on figures 5a and Gb.

Principal references cited should he John, et al, (1981), Dohrenwend (1982),
and this FER.

"Larson Lane® Fault
Zone for special studies well-defined faults shown on figure 5b.
Principal references cited should be Dohrenwend (1282) and this FER.

East Antelope Valley Fault Zone

Do not zone for apecial studies traces of the Easzt Antelope Valley fault
zZone.

Blinkard Valley Fault

Do not zone for special studies traces of the Blinkard Valley fault,

West Walker River Fault Zone

Zone for special studies wall-defined faults shown on figure 5c.
Principal references cited should be Clark (1972) and this FER.
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TABLE 1 (to FER-154) - Fault Scarp Profiles

Fault Name/Location Helght Angla Crest Width Matexrial Offget Fault Typel
Sonora Junction area latest Pleistocene to
Bec.32,T6H,R23E 201 350 31-g Heolocene Tioga morajne nf
Bonora Junction area
Sec.32,T6N,R23E

{=ame fault) lat=1971 320 at Tioga moraine nf
Little Antelope Valley Pleistocene older
Sec.23,T8N,R22E 13=1/2" 140 10'=15" alluvial fan material nf
Little Antelope Valley clder alluvium against
Seac.14,T8N,R22E 25" 209 15 younger alluvium nf
Antelope Valley fault |
Sec.l2,TBN,R22E 15! 320 4'm5" Holocene( )alluvial fan nf
Antelope Vallay fault
Sec. 1,T8N,RI2E 137=14" 230 GimEt Holocene( jalluvial fan nf
Antalope Valley fault
Bec.26,TO9N,R22E 20 309-320 6’ Holocena( }alluvial fan nf
"Larson Lane" fault Pleistocene alluvium
Sec.20,T8N,R23E 12 21@ 47-5" against Holocene alluvium nf
"Larson Lane" fault
Sec.20,TBN,R23E Pleistocene alluvium
" (same fault) 13 1ge-2q0° 51-g against Holocene alluvium nf
E. Antelope Valley
Sac.9,T8N,R23E &'=7" 1loe 15%«20" older alluvium(Pleistocens) bfs

1l pis = back~facing scarp (mountain-side down): nf = normal fault scarp
{valley-side down).
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Figure 1 (to FER-154).
Valley-Sonora Junction FER study area.
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Figure 4 (to FER-154). Seismicity plot in the FER study area for
the period 1900 to 1974 (Real,et al., 1978). Quality of data
is A through D. Base map is from Koenig, 1963.



