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1.0 INTRODUCTION

The Coso Range contains diverse rock types and geomorphology. The
volcanic rocks include basalts, andesites, dacites, and rhyolites. The
basement rocks include granitic, diorite, gabbro, and occasional meta-
morphic septa. Most of the volcanic rocks are Quaternary age with erup-
tions as early as 40,000 years ago.

Roquemore (1977) reported that the Coso Range contains a group of
west- and east-tilted blocks with a multitude of grabens. Most of the
warping has occurred since mid~Pleistocene and represents between 2000
to 3000 feet of differential uplift; the deformation rate is determined
to be 1.82 millimeter per year, vertically.

Walter and Weaver (1980a), in a study of the seismicity of the Coso
Range, found that during the first two years of seismographic-network
operation (1975-1977), 4200 local earthquakes (with magnitudes ranging
from 0.5 to 3.9) were recorded within or immediately adjacent to the
Coso Range. The structure indicated by a seismicity study (Walter and
Weaver, 1980b) is a complex, conjugate strike-slip pattern with major
zones that strike north-northwest and show right-slip movement, with a
general north-south compression consistent with all fault-plane solutionms.

Roquemore (1978a) reported that the Coso Range is a tectonic block
bounded by the Owens Valley graben boundary faults, that splay around the
eastern and western sides of the block. The Coso block has horst and
graben structures, internal second order, with north-south trending.
Strike-slip faulting has resulted in conjugate Riedel and en echelon
faults which internally complicate the horst and graben structures.
Seismicity of the Coso Mountains is related to known faults in most cases,
and the earthquake focal mechanism matches the geologic evidence (Roque-
more, 1977) for fault style and orientation (Walter and Weaver, 1980b).
Experimental and field data suggest that all of the major structures are
compatible with regional spreading and associated north-south compression

and east-west extension, and are typical within the Basin-Range and Sierra
Nevada transition zone.

Roquemore (1978b) noted that the Coso Range contains several major
active fault systems. These include the Charlie fault (now named the
Little Lake fault), the Haiwee fault, and the Airport Lake fault which
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dominate other (lesser developed) faults in the area. The orientations
of these faults range from northwest to north and south and have right-
slip displacement indicated by offset landforms and left-stepping en
echelon dip-slip morphology.

The northwest—trending Little Lake fault can be traced south from
Little Lake, through Indian Wells Valley, and on south to the Garlock
fault, Along its length are well developed rhombohedral depressions and
pressure ridges that document lateral movement. Blancan (von Huene, 1960)
sediments are warped by the fault into an anticlinal structure more than
25 meters high. The southern end of the fault bends nearly 90 degrees to
the east as it approaches the Garlock fault (Zbur, 1962). Activity of
the fault is indicated by offset Holocene (i.e., post-Pleistocene or
recent) materials and evidence of numerous recent earthquakes ranging in

"magnitude from 3.8 to 5.0.

‘Most of the major active faults in the Coso Range are typical range
front faults that trend north and south. Field evidence suggests that
these faults are all acting as part of the same structural system. There
are major left-lateral offsets located along the Garlock fault which is
to the south of the Coso Range. The Garlock fault serves as a boundary
zone between the Mojave block and the Basin~ and Range-physiographic
province. The Sierra Nevada fault zone, which is situated to the west
of the Coso Range, has been considered one of the more active zones in
southern California (Hileman et al., 1973).

1.1 PURPOSE AND SCOPE

The purpose of this study is to (1) map and determine the morphology
and activity of faults in the Coso Range, (2) determine the present
structural mechanics of the Coso Range, (3) explain the structural develop-
ment based on (1) and (2) above, and to (4) suggest a tectonic model for
the structural development of the Coso Range and surrounding areas based
on recent geologic history.

State-of-the-art methods in fault detection and analysis were applied
in implementing the procedures discussed in this report. Photography at
varying scales and time of day was utilized. Also, field verification of
data was done along all geologic zones and appropriate annotations were
.made on a map (i.e., offset stream and shutter ridge). Exploratory
trenching was accomplished to expose fault planes, to provide a means
for dating the faults, and to determine recurrence intervals.

The method of investigation used for this study is listed as follows:

1. Collect and review all appropriate published and unpublished
reports and data.
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2. Acquire all available aerial photography for the region (in
this case low-sun-angle, low-altitude photography was available).

3. Interpret the photographs.

4, Accomplish detailed field work including field verification.
5. Accomplish exploratory trenching.

6. Construct scarp profiles.

7. Prepare active fault maps and a technical report.

1.2 PREVIOUS WORK

The Coso Range is included in a portiom of land that was withdrawn
from public land during the early 1940s. Prior to that time, geologic
investigations were restricted to broad-scale regional studies such as
those done by Whitney (1865), Gilbert (1875), Goodyear (1888), Fairbanks
(1896a,b), Campbell (1902), Spurr (1903), and Knopf (1911).

Small mining efforts resulted in geological reports on the Coso Range
and nearby areas. These investigators include Warner (1930), Ross and
Yates (1943), Frazer et al. (1943), Chesterman (1956), Power (1959), and
Hall and Mackevett (1962).

The Coso formation was studied especially from the paleontological
aspect by Schultz (1937).

Other studies that mention the Coso Range (although not the prime
focus) include Kelley (1937, 1938) and Hopper (1947).

Structural studies of the Coso Range were undertaken by von Huene
(1960), Zbur (1963), and Healy and Press (1964).

Geologic mapping of the Coso Range has been completed by Roquemore
(1977), Duffield and Bacon (1977), and Stinson (1977).

Several reports have now been published that deal primarily with the
definition of the Coso geothermal resource area (see Literature and Data
Review paragraph in subsequent text).
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1.3 GEGCGRAPHY

1.3.1 Location and Access

The Coso Range is in the southwest corner of the Basin and Range
physiographic province (Figure 1). The massif of the Sierra Nevada (to
the west) is separated from the Coso Range by Rose Valley. Owens Lake is
on the northern boundary, the Argus Range is to the east, and the Indian
Wells Valley is to the south.

Access to the Coso Range is good along Highway 395 from which two
dirt roads (bladed) lead into the study area. Cinder Road leaves the
highway at Red Hill (a prominent cinder cone in Rose Valley), and Coso
Road leaves the highway at Gill's Oasis (a roadside rest area) also in
Rose Valley. Other routes include a 4-wheel drive road which leads south
from the settlement of Darwin and two 4-wheel drive roads that lead north
from the compounds of the Naval Weapons Center.

NOTE

It should be made very clear at this point that only
the west portion of the Coso Range can be entered
without permission from the Naval Weapons Center.

‘A locked gate blocks each of the access roads into
the range.

1.3.2 Human Activity

The study area is totally rural and located mostly on military re-
stricted land. There are a few small population concentrations nearby.
These villages include Pearsonville, Little Lake, Cartago, Dunmovin, Grant,
and Olancha and are located generally along Highway 395. Ridgecrest and
China Lake are two substantially larger communities which are located in
the Indian Wells Valley to the south. Small pumice mines in the unre-
stricted areas of the Coso Range produce lightweight aggregate, planting
material, and decorative rock.

1.3.3 Topographic Mapping and Aerial Photography

Topographic coverage comprises four maps drawn to a scale of 1:62,500.
These are (1) Haiwee Reservoir, (2) Coso Peak, (3) Mountain Springs Canyon,
and (4) Little Lake. The photographs and surveys for the 1:24,000 series
are completed, but they will not be available for three to four years.
Conventional aerial photographs are available from the U.S. Geological
Survey (USGS) and the U.S. Air Force. Special-purpose, low-altitude
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photography was used for the study, and was made available by the National
Aeronautics and Space Administration (NASA).

1.3.4 Climate

The climate of the region is associated with hot summers, cool to
cold winters, large diurnal temperature variations, low humidity, little
cloudiness and visibility restrictions, and prevailing southwest winds.
Russell (1926) classified the Coso Range in a transition between hot and
cold desert with a January isotherm greater than 32°F. To be more pre-
cise, at the 3400- to 4400-foot elevation in the Coso Range, there exists
a 32°F isotherm (adapted from Naval Weapons Center data). According to
the Naval Weapons Center weather summary, 1946 to 1976, the mean annual
precipitation is 2.96 inches.

1.3.5 Flora and Fauna

Much of the soil at the higher elevations of the Coso Range support
a mixed Joshua tree and pinon pine, timber-type ground cover. The median
elevations support Joshua trees and Shadscale brush, and the lower eleva-
tions are typified by creosote bush and Shadscale brush.

Mammalian populations in the area include ground squirrels, pocket
mice, cricetine rats and mice, hares, and rabbits. A few bats are com-
monly seen on summer evenings.

Indigenous and migratory birds found in the Coso Range are the golden
eagle (Aquila chrysaetos), hawks, prairie falcons (Falco mexicanus), Amer-
ican kestrels (Faleco sparverius), owls, roadrunners (Geococcyx californi-
anus), and native quail. Chukars (Alectoris chukar) were introduced into
the area and are abundant near springs.

Indigenous large mammals observed in parts of the area include the .
mountain lion (Felis concolor), bobcat (Lynx rufus), coyote (Canis latrans),
kit fox (Vulpes macrotis ssp), and the badger (Taxidea taxus). Exotic mam-
mals include the feral burro (Equus astnus), the feral horse (Equus cabal-
lus), and domestic cattle.

1.4 PHYSIOGRAPHIC SETTING

The Coso Range forms a natural barrier at the south end of Owens
Valley. It is bounded on the north by Owens Lake (dry) and bounded on
the south by Indian Wells Valley; both are closed basins. Coso Peak is
the bighest point in the Coso Range with an elevation of 8160 feet
approximately 2500 meters). The lowest topographic contour has an average
elevation of 3000 feet (approximately 900 meters). The physiography is

6
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generally a moderately uplifted horst block with minor horsts and grabens
within it. In places, the boundary between the Coso Range and the Argus
Range is barely discernible. In the northern portion of the area, the
Argus Range is separated from the Coso Range by Etcheron Valley; however,
the southern-portion is not separated by any physiographic feature. At
its northeast cormer, the Coso Range is separated from the Inyo Range by
the Centennial Flats, a broad graben valley.

1.5 GEOLOGIC SETTING

The Coso Range basement rock is a tectonically isolated sliver of
the Sierra Nevada batholith composed of cretaceous plutons and minor
metamorphic septa. Volcanic cover, Pliocene to Pleistocene in age, is
present throughout much of the area and generally occurs as thin sheets
of basalt and andesite flows no more than a few tens of meters thick.

Pliocene to Pleistocene sedimentary rocks of the Coso Formation are
found throughout the area, however, the greatest exposures are around
the west and north flanks of the range. These sediments record a complex
geologic history. The basal units are generally coarse gravels derived
from the Coso Range with little contribution from the Sierra Nevada.
Above the gravel lies fine grained, lacustrine sediments including vol-
caniclastics. Within this unit is subaerial and subaqueous andesitic
to rhyolitic tuffs. The entire formation is tilted away from the range,
indicating the uplift of the range (Roquemore, 1977).

Blancan and younger sediments are found on the south flank of the

range (von Huene, 1960) where they are warped into an assymetrical, east-
plunging anticline.

1.6 LITERATURE AND DATA REVIEW

All relevant published material pertaining to the Coso Range and
Basin and Range province was reviewed. Unpublished and some published
data were obtained from the Navy Geothermal Program. Data pertaining
solely to the Coso Range are limited. The following references were
generated either directly or indirectly by the Navy Geothermal Program:
Austin and Pringle (1970), Koenig et al. (1972), Teledyne Geotech (1972),
Furgerson (1973), Combs (1975), Duffield (1975), Lanphere et al. (1975),
Combs (1976), Combs and Jarzabek (1977), Duffield and Bacon (1977),
LeSchack et al. (1977), Stinson (1977), Fournier et al. (1978), Fox
(1978a), Fox (1978b), Galbraith (1978), and Hulen (1978).
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1.7 AERIAL PHOTOGRAPHY INTERPRETATION

Aerial photographs of the study area were available from USGS and
from NWC photographic files. Photographic missions were flown by person-
nel from Miramar Naval Air Station, NASA, and by local photographers for
various studies and at scales ranging from 1:6000 to 1:60,000. Both
color prints and black and white prints were produced and made available.
In some cases, both infrared and microwave imaging were used.

Low-sun—-angle conditions are apparent in most of the low-altitude
photography. The sun angle in the photography is very similar to that
discussed by Cluff and Slemmons (1972) and clearly illuminates and accen-
tuates fault features.

The photographs were interpreted and transferred to a map utiliziﬁg
a zoom transfer scope. The resultant maps and photographs were then taken
to the field for verification.

1.8 FIELD VERIFICATION

Each mapped fault zone was traversed on foot to verify the fault
features and to examine the terrain for indications of offset. The pro-

cedure and terminology for this phase of work were taken from Clark (1973)
and Slemmons (1977).

1.9 SCARP PROFILING

All of the fault zones, except the Little Lake fault (because it is
lateral slip), were surveyed based on work by Wallace (1977). By assuming
that the fault scarps in the Coso Range are forming by systematic offsets
and the resulting earthquakes rather than by creep, profiling becomes a

useful tool in recognizing the sequential displacement history of the
faults.

Most of the active faults in the Coso Range are geomorphically

fresh. The erosion rate in this part of the Basin and Range province

is very slow, and, in fact, probably slower than in the pilot study area
described by Wallace. The basis for this statement is that the areas of
Nevada which were studied by Wallace have freeze-and-thaw cycles, and
the area of concern in this study has generally none. Because of this
fact, it should be understood that the numerical values arrived at in
this study are probably too high.

For this study, a K & E self-indexing, geological survey alidade was
used. This instrument has a pendulum device that automatically corrects
for the slight residual tilts of the plane table and sets the indices
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used to read both the horizontal and vertical multipliers and the elevation-
angle scale. The scales are read optically and the instrument gives re-
sults that are approximately four times more accurate than those results
obtained with conventional alidades (K & E Surveying Instrument Marnual,
1964).

Readings were taken at very close intervals (1.0 to 0.2 meters) up
the scarp slope. Through the eyepiece, values for the vertical stadia
scale, the horizontal stadia multiplier, and a center scale for the zenith
angle can be seen. The Stadia-Arc Method, described in the X & E Surveying
Manual (1964), is the easiest and most common method of data reduction and
can be done on-site with a pocket calculator. Using this method, the
stadia interval (top stadia hair minus the lower stadia hair) is deter-
mined first. Second, the horizontal multiplier and vertical stadia scale
are read, then the following computations are made:

S-H= Dh
V-50-= Vc
S(Vc) = Dv
Dv - DI = Dvc
where
S = Stadia interval
H = Horizontal multiplier
Dh = Horizontal distance
V = Vertical stadia scale
Fc = Vertical stadia scale corrected
Dv = Vertical distance from the instrument
DI = Height of the instrument.
Dvc = Vertical distance corrected

After the above computations have been made, the data points can
be plotted either by hand or by computer. The main advantage of this
method of measurement is that, in the event of future movement of the
fault, there will be very accurate baseline information that can be re-
measured and to which data may be compared.
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2.0 DESCRIPTION OF ACTIVE FAULTS

2.1 INTRODUCTION

In this chapter, the discussion of each fault includes references
to the Index for Active Faults of the Coso Range and to Plates 1 through

4, located in the envelope-type pocket inside the back cover of this
report. :

In this study, active faults are defined as being either 10,000 years
of age or younger.

2.2 LITTLE LAKE FAULT

The Little Lake fault (Plate 1) splays eastward from the Sierra
Nevada frontal fault near the Little Lake Hotel and continues south
across Indian Wells Valley to the Garlock fault (St.-Amand, 1958; von
Huene, 1960). The surface trace of the fault mapped here is over
11.6 kilometers in length. Only the northern segment was mapped in
this study for the following reasons:

1. 'It has a marked expression in the 400,000-year-old basalts.
2. It offsets young alluvium on the Sierra Nevada front.

3. The south end of the fault crosses the north-south trend of
the Airport Lake fault.

4, As the fault enters the deep alluvial basin of Indian Wells
Valley, the fault expression changes to short, segmented, and highly
eroded scarp traces not easily seen on existing photography.

One-half kilometer west of the Little Lake Hotel, the Little Lake
fault merges with the Sierra Nevada frontal fault. In this area, young
alluvium and landslide debris are offset 30 meters by right-slip dis-
placement. The overall geomorphic expression consists of aligned springs,
shutter ridges, hillside troughs, and linear troughs (Figures 2 and 3).
The fault is exposed in a railroad-cut just south of Wickline Canyon
(Plate 1). In Section 20, a 140,000-year-old (Duffield et al.) basalt
flow (basalt of Red Hill, Duffield and Bacon) is offset forming a linear
trough with no measurable displacement because of the homogeneity of the
rock on both sides of the trough. South of that point, a 440,000-year-
old (Duffield and Smith, 1978) basalt cliff (basalt of lower Little Lake
Ranch, Duffield and Bacon, 1977) is offset 250 meters in a right-slip
sense (Figure 4). Because the offset sliver of basalt was eroded by
Owens River and thereby cannot be measured directly, the fault displace-
ment was reconstructed for this study with the aid of a cardboard model.

10
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FIGURE 2. Aerial View of the Sierra Front Showing a Shutter
Ridge Caused by the Little Lake Fault.
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FIGURE 3. Aerial View of a Sidehill Trough Formed in Association With the
Shutter Ridge Shown in Figure 2.

The result was a determination that a minimum of 250 meters displacement
has occurred since the eruption of the 440,000-year-old lava flow.

The fault pattern is well exposed atop the basalt of Lower Little
Lake Range (Figure 5). The pattern is a series of en echelon normal-
slip faults that form rhomboid-shaped depressions (Figure 6) and ellipsoid-
shaped ridges (Figure 7). Between the depressions and ridges, linear
troughs (Figure 8) exist and, depending on the topography of the flow
surface, there are occasional side-hill troughs.

© In Section 33, Plate 1, the Little Lake fault has a long (2 kilo-
meters) segment which has an apparent normal displacement with the west
side down. the mechanism of this segment, however, does net easily
permit normal faulting in the orientation in which it is situated. Tirst
of all, the overall fault displacement is clearly right slip, therefore,
the apparent normal-slip displacement must be a result of this mechanism.
The normal-slip displacement along other segments of the fault are part
of en echelon patterns or part of rhomboid structures formed by sinuous
traces along the fault trace. Adjacent to this segment, the fault zone
splays almost a kilometer to the west (left step). Mechanically, as the

12
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FIGURE 4. Aerial View of 250 Meters of Right-Slip Displacement
Caused by the Little Lake Fault in a 400,000 Year Old Lava Flow.
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FIGURE 5. Aerial View of Tectonic Depressions and Linear Troughs Along the
Little Lake Fault.

FIGURE 6. Aerial View of a Rhomboid Tectonic Depression on the Little Lake
Fault.

14
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FIGURE 8. A Linear Trough Formed Along the Little Lake Fault.

15
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fault has stress applied, this segment would have stress vectors that
could permit the formation of a thrust (Figure 9). In fact, the scarp
has a rounded, rubble surface produced by a wide zone of crushed basalts
as opposed to a steep, fairly sharp break as displayed in normal faults
produced by en echelon breaks. It is concluded, therefore, that the
Little Lake fault contains a segment nearly 2 kilometers long which is
probably a thrust fault associated with right-slip displacement.

Below longitude 35°53' and east of latitude 117°50', Plate 1, a
window was found in the lava flow_that exposed lacustrine sediments.
These sediments informally called the White Hills formation are probably
much younger than Blancan (Duffield and Bacon, 1977) as reported by von
Huene (1960). Through the White Hills formation, the fault pattern of
the Little Lake fault dissipates into short, segmented, dip-slip scarps.

o1

FIGURE 9. Schematic Model Indicating How
Thrust Faulting Has Occurred on the Little Lake
Fault. ’
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The scarps are easily eroded and many have served as wind barriers fa-
cilitating dune formation. Because of the lack of relief and proper
aerial photography, this area was not included in this study. The
mapped length of the Little Lake fault is 24 kilometers at present.

2.3 SOUTHERN SEGMENT OF THE AIRPORT LAKE FAULT (PLATE 2)

In this area, normal faults are associated with right-slip displac-—
ments, in left-stepping en echelon patterns; however, grabens also occur
along the entire length of the Airport Lake fault. The graben in Sections
32, 33, 4, and 5 (Figure 10), is nearly 2 kilometers wide. WNear lati-
tude 35°55', there is another graben 1 kilometer wide (Figure 11). 1In
Section 16, there is a small graben with flipped stones on the upthrown
side of the east flank. These stones form a desert pavement on the up-
thrown block. The stones are coated with desert varnish and the under-
side of the stones are stained a bright red-orange color (Figure 12).
Probably 20 to 30% of the stones in the pavement have the orange side
facing up. Stones are generally ellipsoidal in shape and 4 to 20 centi-
meters in major diameter. Disturbances by wind are not likely because

FIGURE 10. Aerial View Looking North Across a 2-Kilometer-Wide Graben Located
on the South End of the Airport Lake Fault.

17



NWC TP 6270

FIGURE 11. Aerial View Looking Northwest of a
1-Kilometer-Wide Graben Located in Coso Basin on the
Airport Lake Fault.

18
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FIGURE 12. Stones That Have Been Overturned by Seismic Shaking. Note the
orange oxidation stains formed on the underside of these stones. The largest stone
pictured is about 20 centimeters in length.

of the large surface area of the stones in contact with the ground, they
weigh several kilograms, they are in low profile with ground, and there
is no selective size of stone that is flipped. The surface on which the
pavement has formed is elevated by faulting above any local drainages
and is subjected only to sheet wash which may form from rain drop ac-
cunulation on the surface. Evidence of any substantial erosion by water
is nonexistent. Therefore, it is concluded that the stones were flipped
to their present position by Holocene seismic activity. The west flank
of this graben was trenched for this study, and the results are reported
in Chapter 3. The trench is located in alluvial fan material that is
the youngest (not including contemporary fans) in a sequence of at least
four alluvial fans of different ages (according to R. J. Shlemon in an
oral communication in 1980).

Section 16, and the south portion of Section 9, contain debris flows
and alluvial fans. In Section 9, there is evidence for right-slip dis-
placement in the form of shutter ridges and offset stream channels. 1In
the south portion of Section 4, the fault approaches the base of the
mountain block forming very sharp, steep faceted spurs (Figure 13).

19
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FIGURE 13. Aerial View of Faceted Spurs Formed Along the Airport Lake Fault.

In Sections 3 and 33, there is a graben formed in basalt; however, the
faulting extends into young alluvium on both ends (Figure 11). 1In
Section 28, the faulting again approaches the mountain front where the
bedrock is highly fractured and altered. The altered rock is formed
partially from crushing in the fault zone; however, as the fault con-
tinues north, hydrothermal alteration is dominant.

2.4 THE NORTHERN, COSO HOT SPRINGS, AND HAIWEE SPRINGS SEGMENTS OF THE
ATIRPORT LAKE FAULT (PLATE 3)

On the bottom end of Plate 3, Sections 15, 16, 21, and 22, there are
abundant offset stream channels and offset ridges in a right-slip sense.
Shown in Section 22, an abandoned hot spring as well as active fumeroles
and hot springs shown in Section 16, provide evidence for deep fault
planes and hydrothermal convection, at present and in the recent past.
Generally, areas in Sections 16 and 21 lack hydrothermally-altered zones
and fumeroles such as Coso Hot Springs. The Coso Hot Springs are along
an en echelon left step of the Coso Hot Springs fault segment of the
Airport Lake fault (Figure 14). The Coso Hot Springs fault has dip-slip
displacement with up to at least 3 meters of offset. Fumeroles are

20



FIGURE 14. Aerial View Looking North Along the South Segment of the Airport
Lake Fault. The Coso Hot Springs segment may be seen in a northeast orientation.

aligned along its length (red areas, Figure 15). 1In Section 33, there

is a massive landslide (hummocky area, Figure 16) in the zone between

the left step of two en echelon fault segments. This phenomenon is
common in the Coso Range including several locations along the Sierra
Nevada front (Figure 17). Areas located between en echelon faults are
subjected to extensional stresses as seen in the conceptual model on
Figure 18. From Section 21 to the top of Plate 3, the faulting adheres
closely with the mountain front. Offset stream channels, tectonic depres-
sions, and small grabens all provide evidence for right-slip displacement
along this segment of the fault. Northward, the fault is dispersed in
basalt sheets and is not seen as a single, continuous fault until it
reaches the north end of Coso Range where it enters the Owens Lake playa.
The total mapped length of the Airport Lake fault is 30 kilometers.

2.5 ACTIVE BREAKS ALONG THE FAST SIDE OF AIRPORT LAKE (PLATE 4)

The faulting on the east side of Airport Lake is left-stepping
en echelon normal faults. The faults on the east side of Airport Lake
together with the Airport Lake fault form the deep graben of Coso Basin.

21 ~
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FIGURE 15. Aerial View Looking South Along the Coso Hot Springs Seg-
ment of the Airport Lake Fault. Note the abundance of fumerolic activity.

FIGURE 16. Aerial View of the Northeast End of the Coso Hot Springs Seg-
ment of the Airport Lake Fault. Note landslide in hill above the hot springs.
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FIGURE 17. Aerial View of the Sierra Nevada ant. Note landslide.
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The average fault scarp height is 3 meters. Most of the faulting is in
Holocene alluvium; however, the upthrown block is located in subaqueous
tuff (Figure 19). Ramping, left-stepping en echelon patterns all suggest
right-lateral displacement, although no offset stream channels could be
found. This fault trends into the 3-million-year—old lava flows of Wild
Horse Mesa (Figure 20). On the mesa, massive step-fault patterns have
formed, much like those on the surface of the Bishop tuff in east central
California. This pattern can be seen in Figure 21. Probably the fault
pattern, generally confined to a narrow zone in the alluvial materials,
spreads out laterally in the lava flows, because the lava sheets are

thin and brittle as compared to alluvium or bedrock. As the fault move-
ment takes place at depth in bedrock, stress is distributed over a large
area in the overlying lava sheet and fracture and displacement takes
place over a large portion of the stressed area. This pattern (ramping
and sinuous en echelon) further supports the overall right-shear com-
ponent evident in the faults on the east side of Airport Lake.

Approximately 30 meters south of trench "B" in Section 17, the fault
crosses a small, modern drainage. The fault offsets the modern fan by
1/2 meter (Figure 22). According to Shlemon* in an oral communication

FIGURE 19. Aerial View of the Faults on the East Side of Airport Lake. Note sub-
squeous tuff on the upthrown block.

*Roy J. Shlemon is a consulting geologist in Newport Beach,
California.
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FIGURE 20. Aerial View of the Faults Trending Into the
Wild Horse Mesa.
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Bishop Tuff.

Wild Horse Mesa.
FIGURE 21. Comparison Between Fault Patterns on Wild Horse Mesa and Those on the Bishop Tuff.
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FIGURE 22. View of 1/2-Meter of Recent Normal-Slip Displacement on a Fault on the
East Side of Airport Lake.

during 1980, based on geomorphological evidence such as the degree of
subsequent incision by modern erosion, the scarp is not likely to be
more than 100 years old.

2.6 SUMMARY AND CONCLUSIONS

Field observation was performed on all active faults within the
study area to obtain morphological data. The data were then compiled to

help determine the activity and style and amount of displacement on each
fault.

The Little Lake fault is the only purely right-slip fault in the
study area. The morphology includes shutter ridges, linear troughs,
sag ponds, and pressure ridges. Thirty meters of right-slip displacement
were found in undated material of probable Holocene age. Two hundred
fifty meters of right-slip displacement were found in a 400,000-year-old
basalt flow. The overall mapped length of the fault is 24 kilometers:
however, the fault has the potential for being much longer and provides
a topic of further study. The complicated mechanics of the right-slip
movement have produced a thrust displacement on a 2-kilometer segment of
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the fault. The southern reaches of the fault enter thick, lake bed
material which reflects displacement in a highly splayed and diffuse
pattern. .

The southern segment of the Airport Lake fault proved to have right-
slip displacement based on left-stepping en echelon patterns and associ-
ated tension grabens. Recency of displacement is indicated by flipped
stones found near the fault scarps. The faulting generally adheres to
the mountain front, although occasionally scarps aré formed along young
alluvial fans. These fans are the youngest in a series of at least
four age groups in the area. It has been estimated that the fan could
be nc older tham 10,000 years. Displacement in the fans is dip-slip
with scarps up to 3 meters in height. Along the fault, the mountain
front is crushed and altered to a reddish-brown color.

The Coso Hot Springs and Haiwee segments of the Airport Lake fault
have abundant offset stream channels and ridges. Flowing hot springs
are common along this portion of the fault. Evidence for extinct
fumeroles is seen as reddened, altered ground with occasional travertine
outcroppings. The overall pattern is left-stepping en echelon with
normal~slip displacement on the en echelon segments up to 3 meters.
The north end of the fault dissipates in lava flows and is not seen as
a continuous, mappable fault until it reaches the far morthern Coso Range.
The mapped length is 30 kilometers.

The faulting on the east side of Airport Lake is in the form of left-
stepping en echelon faults with dip-slip displacement on each en echelon
segment reaching 3 meters. The fault crosses recent fan development,
thought to be less than 100 years old, and displaces it by 0.5 meter.

The overall, mapped length is 24 kilometers; however, evidence suggests
that it could be much longer in a southerly direction. This is certainly
an important future topic of study.

3.0 EXPLORATORY TRENCHING

3.1 INTRODUCTION

Three trenches were dug for this study. Trench A is on the Airport
Lake fault immediately west of Airport Lake (Figure 23). Trench B is on
an unnamed fault zone east of Airport Lake (Figure 24). A third trench
was dug across the Little Lake fault (Figure 25) late in this study; the
available data are presented herein.

The location of Trench A was chosen because the fault in that lo-

cality broke the youngest in a sequence of alluvial fans. The location
of Trefich B was chosen because the fault formed a small graben in that
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FIGURE 23. Aerial View Showing Location of Trench A.
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