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onset of post-Paleozoic folding and low-angle faulting in the
Pifion Range is difficult to determine and can be estimated
only from the age of coarse conglomerate derived from
Paleozoic rocks in the vicinity. The oldest of these is early
Late Cretaceous in age.

Much of the deformation took place in the late Eocene, as
indicated by the structural relations near Emigrant Spring.
There, Mississippian units and the unconformably overlying
Elko Formation have been folded in the form of an asymmet-
rical, south-plunging syncline with east vergence (fig. 4)
(Smith and Ketner, 1978; Server and Solomon, 1983). An
anticline and thrust fault, both subparallel with the Emigrant
Spring Syncline, are exposed in the Paleozoic units just west
of the syncline. The Emigrant Spring Syncline plunges
southward and disappears beneath the almost undeformed
Indian Well Formation. In the Emigrant Spring area, the age
of deformation is therefore probably late Eocene, close to the
Eocene-Oligocene boundary as fixed by the ages of the
youngest radiometrically dated bed of the Elko Formation
(37.1£1.0 Ma, K-Ar; Solomon and others, 1979) and the old-
est dated bed of the Indian Well (37.6x1.3 Ma, K-Ar; Smith
and Ketner, 1976)

Elko Hills

In the Elko Hills, Lower Mississippian to Lower Penn-
sylvanian(?) siliceous deep-water turbidites were thrust over
Lower Permian shelf rocks (Ketner, 1990). This contrac-
tional event is interpreted to have taken place before eruption
of the Eocene rhyodacite of Elko Mountain and deposition of
the Eocene Elko Formation because the upper plate is known
to lie only on Permian rocks. Subsequently, the rhyodacite of
Elko Mountain, Elko Formation, and underlying Paleozoic
units were folded and partially overridden by a plate or plates
of Paleozoic rocks (fig. 5) (Ketner, 1990). Folds include a
well-defined anticline, a parallel, poorly defined anticline,
and a poorly defined syncline. The exposed length of the bet-
ter defined anticline is about 10 mi (16 km). Trends of the
fold axes are generally about N. 45° E., almost parallel with
trends of fold axes in Paleozoic rocks of the Peko Hills 10 mi
(16 km) to the northeast and with the main trend of the axis
of the Adobe Range Syncline 5 mi (8 km) to the northwest
(fig. 1). Tuffaceous beds near the southwest corner of the
mapped area (fig. 5) assigned to the uppermost Eocene and
Oligocene Indian Well Formation were interpreted by
Solomon and Moore (1982b) to be tilted, but not folded, as a
result of extensional faulting. The upper Miocene Humboldt
Formation, which crops out east and west of the Elko Hills,
is undeformed.

On the northeastern flank of Elko Mountain (fig. 5) a
klippe, composed of the lower part of the Pennsylvanian and
Permian Strathearn Formation, overlies Permian beds that
dip 20°-30° and beds of the Elko Formation that dip as much
as 45°. The low-angle fault on which the Strathearn lies and

beds within the Strathearn dip very gently to the northeast.
On the northern flank of the mountain two closely spaced
klippen composed of the Mississippian and Lower Pennsyl-
vanian Diamond Peak Formation overlie Permian beds and
the Eocene rhyodacite of Elko Mountain. The fault on which
the Diamond Peak lies is irregular but, in general, dips gently
to the northwest. Interpolation of fault attitudes among the
three allochthonous plates suggests that if the plates were
once connected the fault on which they lie was only slightly
arched and discordantly spanned the Elko Mountain folds.
Thus, structural evidence in the Elko Hills suggests that fold-
ing took place after deposition of the Eocene Elko Formation
and the rhyodacite of Elko Mountain, certainly before depo-
sition of the upper Miocene Humboldt Formation, and prob-
ably before eruption of the uppermost Eocene and Oligocene
Indian Well Formation. Low-angle faulting took place prob-
ably between the Early Permian and middle Eocene and
again after deposition and folding of the Elko Formation and
eruption of the rhyodacite of Elko Mountain.

FOLDS AND LOW-ANGLE FAULTS
IN THE ELKO AREA:
CONTRACTIONAL OR EXTENSIONAL?

Admittedly, some folds and low-angle faults, considered
by themselves, may be hard to classify as contractional or
extensional; however, compatible associations of numerous
and varied structural features, typical of either shortened or
extended terranes generally, can be classified more confi-
dently. Typical post—Early Triassic, pre—Basin and Range
structural features of the area of this report are large-scale
folds verging toward the southeast quadrant, older over
younger low-angle faults related to major folds, and tectonic
juxtaposition of contrasting facies. Each of these features is
typical of shortened terranes, but juxtaposition of contrasting
facies constitutes the best evidence that the fault system and
related folds are primarily contractional. Extensional faults
cannot juxtapose contrasting facies but, rather, tend to spread
them farther apart. Although Late Tertiary Basin and Range
faults are pervasive in the region, structures typical of ter-
ranes that were highly extended in the mid-Tertiary, such as
extremely rotated fault blocks, younger over older low-angle
faults with omission of strata, and greatly attenuated strata,
are not prominent in the area of this report. Younger over
older faults are present in the northern Adobe Range, but the
dominant features of that area are large-scale folds broken by
older over younger faults and telescoping of facies. Steeply
dipping strata in Jurassic rocks of the Cortez Mountains
could be interpreted as expressions of a tilted fault block, but
gently inclined strata in the northernmost exposures suggest
that a fold axis is present.
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The origin of large-scale folds and older over younger,
low-angle faults involving beds as young as Eocene is espe-
cially subject to controversy because the age of those struc-
tures approaches that of mid-Tertiary extensional structures
well documented in many parts of Nevada. Moreover,
Eocene lake deposits in the area can reasonably be inter-
preted to have been deposited under extensional conditions
(Vandervoort and Schmitt, 1990). The large-scale folds in
Eocene strata in the Pifion Range and the Elko Hills are here
interpreted, however, as probable contractional features
because they belong to a family of east- to northeast-
trending, southeast-verging folds that, in nearby ranges, are
demonstrably contractional. In addition, large-scale folds
such as those affecting Eocene strata in the area are the nor-
mal expression of compression and are simply less likely to
have formed under tensional conditions. The older over
younger fault or faults in the northern Elko Hills could be an
expression of either compression or tension. We favor the
former but leave a final resolution of this uncertainty to
future studies.

COMPARISON WITH THE IDAHO-
WYOMING-UTAH THRUST BELT

Initial thrust faulting in various sectors of the Idaho-
Wyoming-Utah Thrust Belt began in the latest Jurassic
(Armstrong and Oriel, 1965; Oriel and Armstrong, 1966;
Wiltschko and Dorr, 1983) or the late Early Cretaceous
(Bohannon, 1983; Heller and others, 1986; Villien and Klig-
field, 1986). Thrusting ended in the Paleocene (Villien and
Kligfield, 1986) or the early Eocene (Armstrong and Oriel,
1965; Oriel and Armstrong, 1966; Wiltschko and Dorr,
1983). Principal pulses, determined by the ages of the prin-
cipal conglomeratic deposits, were in the latest Jurassic, Late
Cretaceous, Paleocene, and early Eocene (Wiltschko and
Dorr, 1983) or the Early Cretaceous, Late Cretaceous, and
Paleocene (Villien and Kligfield, 1986). The prevailing con-
cept that the ages of conglomeratic deposits reflect ages of
principal thrust pulses has been questioned by Blair and
Bilodeau (1988), but, even if their belief that the ages of finer
grained foreland sediments (rather than conglomerate) more
accurately date the orogenic pulses is correct, the interval of
contractional deformation in the thrust belt remains essen-
tially within the latest Jurassic to early Eocene interval.
Thus, the interval of faulting and folding in the Elko area,
here interpreted as primarily contractional, corresponds
roughly to contractional deformation in the thrust belt.
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