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STRATIGRAPHY, STRUCTURE, AND GEOLOGIC HISTORY OF THE
LUNAR LAKE CALDERA OF NORTHERN NYE COUNTY, NEVADA

By E. B. EKREN, W. D. QUINLIVAN, R. P. SNYDER:and F. J. KLEINHAMPL

Denver. Colo. Menlo Park, Calif.

Abstract.-The Lunar Lake caldera is in northern Nye County, Nev.,
about 70 mi (110 km) east-northeast of Topopah. It is the youngest
caldera in the central Nevada multiple-caldron complex and the source
of the tuff of Lunar Cuesta, a multiple-flow simple cooling unit of
quartz latitic welded tuff that is about 2 1 old. The tuff was dis-
tributed over an area of nearly 3,00 and has a
volume of approximately 90 mi3(375 kin3 ). The lunar Lake caldera is
the site of the Lunar Crater basalt field which contains basalts of Pleis
tocene and probably Holocene age. These basalts were fed from
northeast trending fissures that had much earlier served as vents for
ash-flow tuffs and lavas, possibly including the tuff of Lunar Cuesta.

U.S. Geological Survey investigatiorns in central Nevada on
behalf of the U.S. Atomic Energy Commission have led to the
recognition of a multiple caldron complex (U.S. Geological
Survey, 197b, p. A39-A40). The boundaries of this caldron
complex have been delineated by a combination of geological
and geophysical (gravity. aeromagnetic reflection seismo-
graph) techniques and information from deep drill
holes. Ash-flow tuffs that can reasonabibly be. inerred to have
been extruded from the caldron include the Windows
Butte Formation (Cook, 1965), which is the most widespread
and possibly the oldest (30.7 m.y.. according to Gromine and
others, 1972), and the tuff of Lunar Cuesta, which is about
25 m.y. old and one of the youngest This report is concerned
primarily with the tuff of Lunar Cuesta. extrusion re-
sulted in the formation of the topographically ex-
pressed Lunar Lake caldera. Rock that are closely related
to the tuff of Lunar Cuesta in time and space are also di-

cussed.
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within the drill-hole location. The occurrence of rhyolite of
Big Sand Springs Valley between depths of about 200 and
800 ft (60 and 240 m) indicates that a major fault, probably
east-trending, lies between the drill hole and the large rhyolite

mass exposed to the northeast (fig. 3). This fault, if it is east-
trending as postulated in figure 3, could mark the main caldera
boundary or a relatively minor secondary ring-fracture zone.

The presumed location of the caldera boundary between
drill holes UCE-21 and UCE-23 is inferred from a reflection
seismic survey run on a traverse line southeastward from
UCE-21 toward UCE-23. The boundary was placed at a point
on the traverse about 2.5 mi (4 km) southeast of UCE-21 at
the southeast edge of a zone of no reflections, which was
interpreted as a structural high betwee-n the Lunar Lake cal.
dera and a deeper, older caldron-the "outer Hot Creek Valley

dron" (Ekren, Hinrichs, and others, 1974. The boundaries
of this older caldron are not shown in figure 2.
There is no present-day indication of western and south-

western boundaries to the caldera. This could be due to an
original lack of caldera boundary faults along the western half
of the Lunar Lake depression. Initially, the western half of the
caldera" simply sagged toward the center of time structure.

P. P. Orkild, who mapped part of the Lunar Lake area in 1966,
suggested that this type of volcanic depression be termed a
trapdoor caldron" (written .. 1972). On the other

hand, the lack of a discernible boundary today may have
resulted from basin-range faulting whih effectively lowered
the outer rim of the caldera (Palisade Mesa) and raised time
interior (Little Lunar Cuesta). We favor the "trapdoor" intrr-
pretation. That a structural break of some kind exists in this
area is clearly indicated by the marked contrast between time
nearly flat-lying broad mesas west of Little Lunar Cuesta and
the broad depression broken only by the subdued cast-tilted
cuestas and the abundant cinder east of Palisade Mesa

That this structural break may be arcuate in form is suggested
by the curvilinear nature of the Little Lunar Cuesta fault block
(fig. 3).

The caldera, as just defined, is semicireular in plan, mea-
suring about 11 mi (18 km) east to west, and 13 mi (21 kim)

north to south. Owing to the effect of postcaldera basin-and-
range faulting, the amount of vertical displacement is difficult
to determine in the caldera. Drill hole for example,
penetrated the tuff of Lunar Cuesta at a depth of 1.200 ft
(365 m) and an elevation of 4,600 ft which is
nearly 2,000 ft (610 m) lower than the top of the tuff in the
nearest outcrop outside the caldera. This 2.000 ft (610 ) of
structural relief may be due partly to caldera displacement and
partly to basin-and-range faulting, or it may constitute the
structural relief remaining after the drill area was rela-
tively uplifted by basin and-range faulting. The first possibility
seems more plausible, however, and a miminium about

and a maximum of about
of displacement for the central part of the Lamar Lake caldera

probably are a reasonable estimate.
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