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zontal scale for cross-section A—A’, (2) the two cross sections are not at the same scale, and (3) both cross sections are at a smaller scale than
the geologic map shown in A (see A for section locations and unit descriptions). Figure 4B is intended to be viewed at a width of 23.6 in. To

Figure 4 (continued). (B) Interpretative northwest-southeast and east-west cross sections. Note that (1) vertical scale is two times the hori-
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FAULTS IN THE ADOBE HILLS

North-northwest—striking normal faults, west-
northwest—striking dextral faults, and northeast-
striking sinistral faults cut and offset Miocene
ignimbrite flows, Pliocene sediments and basalt
flows, and some Pliocene cinder cones (Figs. 4
and 7). Fault scarps are primarily characterized
by nearly vertical faces that expose flow features
within basalt, and slickenlines are rare. Seis-
micity in the area indicates that faults are still
active (Ryall and Priestly, 1975; Rogers et al.,
1991; dePolo et al., 1993); however, ash fallout
and wind-blown volcanic glass, ash, and small
lithics from Mono and Inyo Craters obscure
latest Pleistocene and Holocene fault scarps, if
developed. Reheis et al. (2002) noted that some
fresh fault scarps are exposed in the western
Adobe Hills.

Fault Geometry and Geomorphology

Although a small data set, tilted bedding and
flow foliation measurements within Mlt along
with paleorelief on MIt suggest an episode of
deformation prior to eruption of the Pliocene
basalt lavas. Map, structural, paleomagnetic,
and geochronologic data reveal Late Miocene
east-west extension, dextral slip, and verti-
cal axis rotations within the central WLB and
northern ECSZ (e.g., Dilles and Gans, 1995;
Stockli et al., 2003; Tincher and Stockli, 2009;
Rood et al., 2011), indicating that the region
underwent deformation at that time. This
deformation episode combined with erosion
likely resulted in the paleorelief along the
unconformity between MIt and the overlying
Pliocene lavas (Fig. 4). However, because of
the limited exposure of Mlt, the nature of this
Late Miocene deformation in the Adobe Hills
area is not known.

The oldest set of faults are north-south- to
northwest-striking curvilinear to straight nor-
mal faults that are ~0.2-2 km in length and
10-130 m in fault scarp height (Figs. 4 and 7).
Evidence for normal faulting includes linear to
moderately curved valleys in conjunction with
vertically offset basalt flows and exposed Mio-
cene ignimbrite flows and Pliocene sandstone
in the footwall of faults. In the southern Adobe
Hills, normal faults strike northwest near the
trace of fault 3 and strike north with increasing
distance away from this fault (Figs. 4A and 7).
Some normal faults in the Adobe Hills are sinis-
trally or dextrally offset, while others define left
steps along sinistral faults (Figs. 4A, 7, and 8).
All normal faults displace late Pliocene basalt
flows and older units; therefore, all normal fault-
ing postdates Pliocene basalt volcanism, and
mostly predates sinistral faulting.
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Pliocene fault slip across the Adobe Hills

Pbs (basalt scoria)-Red and black, angular to subrounded deposits of scoria clasts ranging in size

from near sand to cobble with scarce phenocrysts of olivine, pyroxene, and plagioclase. Sourced

__—Pvc (volcanic center)-Red weathering, commonly cone-shaped volcanic center with smaller than

pebble sized basalt cinder, pebble to cobble-sized scoria, and volcanic bombs and blocks, and

vesicular breccia blocks.

~——Pbr (basalt lava rubble)-Rounded cobble to boulder-sized clasts of black, vesicular, phyric basalt

which contains oscillatory and sector zoned pyroxene, olivine, and plagioclase phenocrysts in a
coarse crystalline groundmass. “°Ar/**Ar geochronology on basalt groundmass yields an age of

3.20 + 0.03 Ma.

/Pbp, Pbc, and Pbo (interfingered basalt lava flows). Pbp—Brown to tan weathering, light to

medium gray, weakly phyric (~1%) basalt lava contains euhedral, translucent plagioclase phenocrysts
within a crystalline groundmass. Pbc—Red to brown weathering, light to dark gray, phyric basalt lava
contains 5-10% glomerocrysts of euhedral to subhedral pyroxene (1-7 mm), olivine (1-4 mm), and
trace plagioclase phenocrysts (<1 mm) in a crystalline groundmass. “’Ar/*Ar geochronology on
basalt groundmass records ages of 3.13 + 0.02 Ma stratigraphically high within this unit and 3.43 +
0.01 Ma at the base of the unit. Pbo—Brown weathering, light to dark gray, flaggy, aphryic to weakly
phyric (< 1%) basalt lava contains euhedral to subhedral olivine (1-2 mm) and pyroxene (1-2 mm)
phenocrysts in a microcrystalline groundmass. “°Ar/*Ar geochronology on basalt groundmass
records ages of 3.28 + 0.03 Ma at a ridge top and 3.39 + 0.03 Ma at the base of this ridge.

Pts (tuffaceous sandstone)-Exposed in the southern Adobe Hills, this tan to light orange
weathering, tan to brown, fine- to medium-grained, poorly sorted, moderately friable, tuffaceous
sandstone is comprised of 10% angular to subangular tabular pumice clasts (1-4 mm), 3% angular

and subrounded obsidian, and scoria lithics (1-2 mm).

Pls (lacustrine sediments)-Locally exposed sequence of alternating beds of tan to brown,
cross-bedded volcaniclastic sandstone, white diatomite, and mudstone interfingered with
palagonitized basalt flows. Friable volcaniclastic sandstone interbeds range from 18-23 cm thick,
are moderately sorted, and are composed primarily of basalt clasts and volcanic glass. Chalky,

— thick-bedded (up to 2.1 m) diatomite contains leaf fossils and fresh water diatoms.

~

MIt (latite ignimbrite)-Unwelded dark brown to ashy black, friable ignimbrite exposed in the

southern Adobe Hills contains 4% lithics comprised of subrounded basalt (4-5 mm), subangular

red granite (~3 mm), and wood, and 0.5% euhedral biotite (<1 mm) and 0.5% subhedral plagioclase
(1-2 mm). Visible flow features are absent. The ridge-forming, porphyritic, welded white, pink, or dark
gray ignimbrite exposed in the northern Adobe Hills contains gray to dark gray angular basalt lithics
up to 30 mm in diameter and ~1% euhedral-subhedral biotite (1-2 mm), ~1% gray to clear
plagioclase (1-2 mm), and trace augite phenocrysts. Some flows exhibit eutaxitic texture. Ignimbrite
flows range in dip from 50° to 86° towards the E and SE. “°Ar/*Ar geochronology on plagioclase

yields an age of 11.17 + 0.04 Ma for this unit.

Figure 5. Stratigraphic column of Miocene and Pliocene volcanic and sedimentary rocks exposed in the Adobe
Hills. Relative thicknesses are shown.

A few northwest-striking, right-lateral faults,
exposed near the southern boundary of the Adobe
Hills (Figs. 4A and 7), are the least abundant fault
type. These faults offset normal faults, but not
sinistral faults; therefore, dextral faulting occurred
after normal faulting and before sinistral faulting.

The youngest and most prominent faults in the
Adobe Hills are five major and numerous minor
northeast-striking near-vertical sinistral faults,

ranging from 6 to 12 km in fault trace length and
tens of centimeters to ~100 m in scarp height
(Figs. 4 and 7). Sinistral faults traverse nearly
the entire field area, are well defined in the cen-
tral, northern, and eastern areas, and become
more diffuse toward the south and southwest,
where they are represented by several en eche-
lon short fault strands. Sinistral faults are char-
acterized by linear valleys, alternating scarp
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facing directions along fault strike, left-stepping
extensional (Fig. 8) and right-stepping compres-
sional stepovers, and sinistrally offset normal
fault-hanging-wall surface intersections, ridge-
lines, contacts, and channelized flows (Figs.
4A, 7, and 9). Linear valleys in conjunction
with fault scarps tens of centimeters to 100 m in
height along the sinistral fault traces may indi-
cate that these faults also accommodated a small
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