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SHORTER CONTRIBUTIONS TO GENERAL GEOLOGY

DEFORMATION OF THE ROBERTS MOUNTAINS
ALLOCHTHON IN NORTH-CENTRAL NEVADA

By James G. Evans and Tep G. THEODORE

ABSTRACT

During the Antler orogeny in Late Devonian and Early Mississippian
time, early and middle Paleozoie siliceous rocks, largely chert and
shale, were thrust eastward for 90 to 160 km over coexisting carbonate
rocks. Minor and major structures of two small areas of the allochthon
at Battle Mountain and in the southern Tuscarora Mountains were
studied in order to characterize the deformation and test the consis-
tency of the movement plan with respect to the large eastward dis-
placement. In the Battle Mountain area, the lower Paleozoic Scott
Canyon and Valmy Formations were deformed in the Antler orogeny
but were unaffected by later tectonism during late Paleozoic or early
Mesozoic. In the southern Tusearora Mountains area, the Ordovician
and Silurian siliceous rocks deformed in the Antler Orogeny were de-
formed by later, possibly Mesozoie, folding and thrusting.

Most of the minor folding visible in the allochthon is in the cheret, but
proportionally more of the strain was taken up in the shale and argillite,
both poorly exposed but predominant rock types. Most minor folds,
concentric in form, plunge at small angles to the north-northeast and
south-southwest with steeply dipping or vertical axial planes. The
b-fabric axis, parallel to these folds, is identical apparently to the
B-kinematic axis. The horizontal component of tectonic shortening of
the allochthon, N. 70°-75° W. both in the Battle Mountain area and in
the southern Tuscarora Mountains area, is therefore consistent with an
eastward direction of movement of the allochthon. Folds with west-
northwest trends locally present in the allochthon, may have formed in
the direction of tectonic transport. In the southern Tuscarora Moun-
tains, local strain in and below the allochthon was different from the
prevailing strain in the allochthon, and tectonic shortening was locally
at large angles to the accepted direction of movement of the allochthon.

INTRODUCTION

REGIONAL SETTING

The Roberts Mountains thrust, a major structure in’

northern Nevada, divides the siliceous or western as-
semblage (allochthon) from the carbonate or eastern as-
semblage (autochthon). Major juxtaposition of these two
distinet sedimentary assemblages occurred during the
Antler orogeny in Late Devonian and Early Mississip-
pian time (Merriam and Anderson, 1942; Roberts and
others, 1958). Rocks intermediate in character between

the two assemblages are assigned to the transitional as-
semblage. The transitional assemblage occurs mainly in
the autochthon, although some, including that described
here, occurs in the allochthon.

Conclusions of previous workers concerning the direc-
tion of tectonic transport have been based on inferred
initial distributions of sedimentary rock facies in the
Cordilleran geosyncline (Kirk, 1933; Merriam and An-
derson, 1942; Roberts and others, 1958; Gilluly and
Masursky, 1965; Roberts and others, 1971). The siliceous
assemblage, consisting of chert, argillite, shale,
greenstone (andesite and basalt), quartzite, limestone,
and siliceous carbonates of early and middle Paleozoic
age, was originally deposited west of the carbonate as-
semblage, consisting of limestone, dolomite, limy shale,
and quartzite of early and middle Paleozoic age. The
present occurrence of the siliceous rocks overlying the
carbonate rocks of equivalent age in north-central and
northeastern Nevada implies many kilometers of gener-
ally eastward movement of the upper plate of the
Roberts Mountains thrust.

The Roberts Mountains allochthon covers a large area
of northern Nevada (fig. 1). Windows in the allochthon in
which the carbonate assemblage is exposed occur as far
as 90 km west of the inferred eastern margin of the
thrust, thereby providing a minimum estimate of the
magnitude of the thrust separation.

Possibly not all of this displacement is attributable to
the Antler orogeny. At the end of this orogeny, part of
the eastern edge of the Roberts Mountains thrust was at
the longitude of the northern Pifion Range, near the
town of Carlin, Nev. (Smith and Ketner, 1968; Ketner,
1970b). The siliceous rocks from Elko, Nev., eastward
may have been emplaced in part in post-Antler time
(Riva, 1970).

PURPOSE

For the present study, we undertook to examine large
and minor structures within and below the allochthon of
the Roberts Mountains thrust in the Battle Mountain
area and in the southern Tuscarora Mountains area (fig.
1) in an attempt to define the deformation and movement
plan of the allochthon. Although the data from these
small areas cannot represent the overall deformation in

1



2 DEFORMATION OF THE ROBERTS MOUNTAINS ALLOCHTHON

12‘0" 118° 116° 114°
— L | 42
T / Southern Tuscarora
% Mountains area
<
AN
£
QY
SEL,
LG
Battle
Viountain
=

Eureka

\\
N
\\
N
N
INDEX MAP OF NEVADA
0 50 100

150 MILES
J

|-
T T T

T
0 50 100 150 200 KILOMETERS

F1GURE 1. —Index map of Nevada showing the areas studied in the
Roberts Mountains allochthon. Dashed line is approximate bound-
ary between allochthon and Tertiary and Mesozoic cover. Eastern
limit of the allochthon is from Stewart and Poole (1974).

an allochthon as extensive as that of the Roberts Moun-
tains thrust, we can characterize certain aspects in a
general way; orientations and character of the fabric
elements, degree of homogeneity of deformation within
the allochthon, and the consistency of the movement plan
within the allochthon with respect to its presumed large
eastward displacement. Clearly more study of the de-
formation in many parts of the allochthon is needed to
define adequately its deformation picture during the
Antler orogeny.

The structures and deformation in each of the areas
are described separately, first, of the Battle Mountain
area, then of the southern Tuscarora Mountains area. A
concluding section brings together the similarities and
differences of the two areas of study and the significance
of the data for the allochthon as a whole. Preliminary
results of some of these data are discussed by Wrucke
and Theodore (1970).

METHOD

Standard techniques of structural analysis were used
(Turner and Weiss, 1963; Ramsay, 1967): gathering
numerous attitudes of bedding, axial planes, lineations,
and fold axes, and detailed observations of fold types or
styles and their geometric relations.

Most structural data in this study were contoured on
equal-area lower hemisphere projections by a modified
version of a method originally described by Kamb (1959)
wherein a variable counting area is used. This area is a
function of the number of data points and the frequency
of significant deviation from a uniform spatial distribu-
tion. The counting area varies inversely with the number
of data points, and the data sets were limited in size such
that the diameter of the counting area could not be less
than the grid spacing used during computer contouring.
The sets were contoured using a program written by C.
E. Corbato (written commun., 1966) and modified by W.
J. Nokleberg (written commun., 1969). All stereograms
are contoured in various intervals of 20 where 20 is the
expected number of data points within a counting area
for a uniform distribution across the entire stereogram.

BATTLE MOUNTAIN AREA
GENERAL GEOLOGY

Four major tectonic blocks of Paleozoic rock crop out
in the Battle Mountain area (fig. 2). The Roberts Moun-
tains thrust plate, the lowest of the four exposed tectonic
blocks, is made up of the Lower and Middle Cambrian
Scott Canyon Formation (now known to contain Devo-
nian radiolarians, Jones and others (1978)) and the Or-
dovician Valmy Formation. The Roberts Mountains
thrust does not crop out here but probably lies at least
1,400 m below present erosion levels (Theodore and
Roberts, 1971). The second tectonic block, the Dewitt
thrust plate, consists of the Upper Cambrian Harmony
Formation that has been thrust, generally eastward,
over the Scott Canyon and Valmy Formations along the
Dewitt thrust, an imbricate thrust related to the Roberts
Mountains thrust system (Roberts, 1964). The Roberts
Mountains allochthon consists of all of the preceding for-
mations. Unconformably overlying the Roberts Moun-
tains allochthon is the third major tectonic block, the
autochthonous Antler sequence. These autochthonous
rocks occur below the Golconda thrust indicating that the
Roberts Mountains allochthon was not deformed in the
Battle Mountain area by Golconda thrusting during the
Sonoma orogeny in Late Permian to Early Triassic time
(Silberling and Roberts, 1962; Roberts, 1964; Nichols,
1971; Speed, 1971; Silberling, 1975). The upper Paleozoic
Pumpernickel and Havallah Formations in the upper
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plate of the Golconda thrust make up the fourth major
tectonic block of Paleozoic rock in the Battle Mountain
area.

ALLOCHTHON OF THE ROBERTS MOUNTAINS THRUST

Structural data for our study of the Roberts Mountains
allochthon were gathered from the Scott Canyon Forma-
tion, structurally the lowermost of the formations in the
plate in the Battle Mountain area. The lithology of the
Scott Canyon is extremely variable throughout an esti-
mated aggregate stratigraphic thickness of about 1,500
m (Roberts, 1964). Poorly exposed, slope-forming gray
argillite and well-exposed, locally cliff-forming, gray to
black chert, interbedded at the meter and centimeter
scale, make up about 95 percent of many studied sections
in the Scott Canyon Formation. Poorly exposed,
greenish-brown, altered andesite and (or) basalt is the
next most common rock type. Quartzite crops out at
some places, and there are a few isolated exposures of
light-gray limestone. Chert outerops provided about 90
percent of the 1,600 structural attitudes gathered for
study of the Scott Canyon Formation.

The discontinuous and lensoid nature of chert masses
within argillite, some as much as 100 m wide, suggests
the extreme tectonic disruption of the upper-late rocks.
This style of deformation persists at much larger scales.
Under the microscope, examination of apparently undis-
turbed (in hand specimen) chert reveals that it commonly
is composed of an almost phyllonitic mosaic of wedge-
shaped fragments, about 0.4 mm long, of microcrystal-
line quartz. These fragments are separated one from
another by discontinuous interleaved stringers of dark
organic material. Rounded detrital quartz grains are
sparse. Folded chert-argillite layers, several centimeters
across, also show this disruptive style (fig. 3A). Chert
phacoids swim in the apparently more ductile argillite
matrix. Accordingly, strain in the upper-plate rocks at
Battle Mountain appears to have been concentrated in
the argillite-rich horizons. Concomitant with deforma-
tion of the argillite, chert layers yielded by folding.

GEOMETRY OF MINOR STRUCTURES

Exposures of chert of the Scott Canyon Formation are
typified by partings, about every several centimeters,
parallel to bedding (fig. 3). Possible postdiagenetic
transposition of bedding in chert, parallel to preexisting
sedimentary layering, has been recognized under the
microscope. Bedding has a fairly consistent attitude over
many outcrops, some of which measure up to 50 m wide.
There are some local changes in bedding attitudes. Some
steeply dipping chert sequences typically are warped
into broad open folds containing horizontal or gently
plunging fold axes (fig. 3B).

The outerop area of the Scott Canyon Formation (pl. 1)
has been divided into four smaller areas, and the orienta-
tion of bedding in each of these studied (pl. 1). Poles to
bedding form a broad girdle in all four areas, the axes of
which (geometric fold axis) plunge about 10° east of due
north and 10° west of due south. Two of the areas, 1 and
3, have poles to bedding that form strong single maxima
that plunge steeply to the southwest (area 1) or due east
(area 3), reflecting the strong concentration in these
areas of beds that dip at shallow angles to the northeast
and west, respectively. The other two areas, 2 and 4,
have poles to bedding that form strong paired maxima;
one group of poles plunges steeply to the east, the other
moderately to the west. Single pole-to-bedding maxima
within the girdles suggest the homoclinal nature of bed-
ding in areas 1 and 3, but this is only statistically defined.
The paired maxima of areas 2 and 4 may reflect fold limbs
statistically resolvable throughout these two areas. Ab-
sence of a uniform geographic distribution of recorded
bedding attitudes, resulting primarily from uneven out-
crop distributions, precludes construction of average fold
profiles from the pole-to-bedding diagrams.

Individual antiforms and synforms (facing is generally
unknown in the Scott Canyon Formation) that can be
inferred beyond the extent of a given outerop are not
common in the Battle Mountain area. This relation is a
result of both the locally extreme tectonic disruption of
the rocks and the absence of suitable marker beds. Only
six such folds have been recognized (pl. 1); several of
these have fold widths (Hansen, 1971) of about 250 m.
Their northerly trend suggests east-west shortening of
the Scott Canyon Formation.

No compelling evidence of superposition of fold sys-
tems such as refolded folds and interference domes and
basins (Ramsay, 1967; Hansen, 1971) were noted. At the
macroscopic scale, however, some small antiforms and
synforms are found in the limbs of a large antiform in the
southeastern part of the Battle Mountain area. Such a
geometric relation suggests that some of the large-scale
east-west shortening followed development of the smal-
ler structures (pl. 1), although age relations cannot be
demonstrated with certainty because the axes of the
small folds are approximately at right angles to the axis
of the large antiform.

Several features are characteristic of many folds in the
Scott Canyon Formation. Most folds are concentric
(Turner and Weiss, 1963; Ramsay, 1967); generally they
are upright or slightly overturned (fig. 3C), and they
have rectilinear or cylindrical axes. The overturned folds
have monoclinic symmetry, with the symmetry plane
perpendicular to the fold axis; the upright folds have
orthorhombic symmetry. Some folds have a marked
down-plunge variation in axial orientation, perhaps re-



117°00

DEFORMATION OF THE ROBERTS MOUNTAINS ALLOCHTHON

117°15

40°45

..... (9]
- z
|3
& e
o Z<
T
3 Sk
@
...... < w3
- i ey N \ r
(8 T w
Y ciib . 2
ISR TTw: H=FNRN. 77 SRR | Speions)S «
R : Om,zi‘ : 2
ARSI : < >/ By suny
: cEa (3 i ?AM\\««%\
...,1“ " D P i o \\\\.n.v byt 74
31 S Batty B T && e
RIS i \N. »&\\ ,

BERTS MOUNT
THRUST PLAT

4KILOMETERS

F1GUre 2. —Geologic sketch map of the Battle Mountain area. Geology modified from Roberts (1964, pl. 4).

40°30'





















SOUTHERN TUSCARORA MOUNTAINS AREA 11

northeast-trending folds, B (3:nne), were rotated about| however, and both could have occurred during the Ant-
an axis, P, plunging east-southeast subparallel to B| ler orogeny.

(3:wnw), and that therefore the two sets could represent| In general, the axial planes of the minor folds in areas
consecutive stages of deformation with northeast-| 1, 2, and 3 are steeply dipping or vertical. A preferred
trending minor folds better developed in the initial stage. | sense of overturning of the axial planes is not evident. In
These stages could have occurred very close in time,| the western part of area 2, the axial planes of the folds in

B(l.:nne)

L ]
X B(1:wnw)

+

LY )(
B(2:nne)
SB(2:wnw)

F1Gure 8. —Fabric diagrams showing poles to bedding, fold axes, and poles to axial planes in areas 1, 2, and 3 (pl. 2). See text for
explanation. A, Contoured poles to bedding in area 1. 175 points. Contours 20, 40, 80, and 160. Great circle (dashed line)
represents a plane striking N. 28° E. and dipping 30° NW. B, Fold axes at 27 localities in area 1. 27 points. C, Contoured poles to
bedding in area 2. 176 points. Contours at 20, 4c, 8¢. and 12¢. Great circle (dashed line) represents a plane striking N. 53° E.
and dipping 30° NW. D, Average orientations of fold axes at 22 localities in area 2. E, Fold axes from 13 localities in western part
of area 2. 55 points. Contours 2¢, 40, 8, and pole-free area. F’, Contoured poles to axial planes in folds in western part of area 2.
35 points. Contours 20, 40, and pole-free area. G, Contoured poles to bedding in siliceous assemblage in area 3. 300 points.
Contours 20, 40, 80, 120, and pole-free area. Great circle (dashed line) is distribution of poles to bedding. Bs is pole to great
circle. B axis plunges 15°in the direction S. 18° W. H, Fold axes at 24 localities in area 3. 27 points. Ps (circled dots) is pole to the
great circle (dashed line).
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page. The angle of plunge is written at the point of the arrow.
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X B(1:wnw)

X B(3:ne)

.63

EXPLANATION

X Mean orientation of fold set

e Rotation axis or f axis

Ficure 10. —Summary fabric diagram for areas 1, 2, and 3. See text for
explanation.

chert phacoids are also mostly steeply dipping or vertical
(fig. 8F). Some of the axial planes, however, are flat
lying, occur adjacent to minor thrusts, and dip northwest
and southwest (fig. 9G). The axial planes that dip at low
to moderately steep angles in westerly directions in fig-
ure 8F indicate that the sense of overturning in these
folds had a large eastward component. Other axial sur-
faces are folded around axes coincident with the domin-
ant northeast-trending fold axes (fig. 9F').

The most common fold-axis direction in areas 1, 2, and
3 is north-northeast. In folds of this orientation, predo-
minantly of concentric form, slip took place on the bed-
ding in a direction perpendicular to the fold axis. The
b-fabric axis is identical to the B-kinematic axis, and the
direction of tectonic shortening is generally N. 70° W.
These fabric features are consistent with the accepted
easterly direction of movement of the allochthon. As
stated here, however, only part of the total deformation
of the allochthon is revealed in the chert outcrops. Minor

local shortening within the allochthon could have occur-
red in the relatively ductile shale, while, for example, the
allochthon glided eastward over an irregular thrust sur-
face. Minor shortening could have occurred perpendicu-
lar to the principal movement direction of the allochthon,
possibly resulting in local development of west-
northwest-trending folds in the chert.

Area 4 is in the thin-bedded limestone member, about
120 m thick, of a 1,400-m-thick section of chert and shale
west of the Lynn window (pl. 2). The limestone member
is folded into an antiform and synform plunging north-
northwest at low angles. Bedding generally dips steeply
and strikes north-northwest. The poles to bedding define
a B axis, B¢, plunging 35° in the direction N. 8° W. (fig.
114).

In the hinge zone of the major antiform, the folds are
characteristically concentric although the beds are
slightly thicker in the hinges than on the fold limbs (fig.
12). Folds are more conical than cylindrical. Many are
faulted, and bedding in some is pinched off in the cores.

The fold axes of area 4 appear to fall into two groups
(fig. 11B): (1) a set designated B (4:nnw) that plunges at
low angles in northerly directions and (2) a set of more
steeply plunging folds, designated B (4:sc), that varies in
trend from northeast to northwest. Many of the folds of
set B (4:sc¢) are more intricate and more tightly ap-
pressed than the folds in set B (4:nnw). The steeper folds
B (4:sc) lie along a small circle about 45° from the center
of the cluster of folds B (4:nnw). These relations, possibly
more apparent than real, suggest that the folds B (4:sc)
have been rotated about an axis, A*, which is subparallel
to B (4:nnw), and that therefore the folds B (4:sc) are
older than the set B (4:nnw).

Poles to the axial planes of all the minor folds of area 4
are shown in figure 11C. Most of the axial planes dipping
northeast are from the more numerous folds of the set B
(4:s¢). The axial planes of folds B (4:nnw) have nearly
vertical axial planes. The asymmetry of the folds B
(4:sc), with steeper southwest limbs, could be an original
characteristic or a feature developed during a super-
posed deformation.

The small-circle distribution of the folds B (4:sc)
around a north-northwest plunging axis, A?, and the
subparallelism of that axis and the folds B (4:nnw) with
the large post-Antler anticline in the autochthon strongly
suggest that area 4 was subjected to two episodes of
deformation, the later stage occurring after the al-
lochthohh was emplaced. The early folds of area 4, B
(4:sc), might have formed in the limestone at the time of
the Antler orogeny. If these folds originated at that time,
the evidence does not clearly indicate whether the origi-
nal orientation of these folds was north-northeast or
west-northwest, the two major fold directions developed



DEFORMATION OF THE ROBERTS MOUNTAINS ALLOCHTHON

1n the allochthon in areas 1, 2, and 3. Most of the folds B
N (4:s¢) trend northwest, and on the strength of that ob-
servation, most of them may once have trended north-
west and west-northwest.

Folds B (4:sc), tentatively assigned to the Antler
orogeny, may be correlative with the west-northwest
folds of areas 1 and 2. This suggests that the deformation
of area 4 was not typical of most of the allochthon during
the Antler orogeny. The presence of the limestone
member may have resulted in localized anomalous strain
within the allochthon. Some of the local tectonic shorten-
ing may have been at a high angle to the dominantly
eastward direction of movement of the allochthon.

AUTOCHTHON

Minor folds are generally absent in the autochthon ex-
cept near large thrust faults. An exceptionally inten-
sively folded area, area 5 (pl. 2), is located about a half
mile south of the Roberts Mountains thrust and is in the
upper plate of a large thrust within the autochthon. Area
5 is chiefly in laminated siliceous siltstone, believed to be
silicified Silurian and Devonian strata of the carbonate
assemblage.

The shapes of the minor folds in area 5 are varied.
Some of them, like the ones in the chert of the allochthon,
are concentric in general form, but with some thickening
of bedding in the sharp fold hinges. Other folds are broad
open warps or are tightly appressed and disharmonie.
Some folds have polyclinal and folded axial surfaces.

Poles to bedding in area 5 lie along a great circle girdle
whose pole plunges 40° in the direction N. 55° E. (fig.
134), close to, but steeper than, most of the northeast-
trending folds in areas 1, 2, and 3.

The folds plunge at low to steep angles, chiefly in the
northwest quadrant (fig. 13B). Many of the folds plunge
at low to moderate angles to the west-northwest, a fold
direction present, but not prominent, in the allochthon.
At one locality, the folds seem to be divisible into two
groups (fig. 13C): (1) a few folds, designated B (5:nnw),

F1cure 11. —Fabric diagrams showing poles to bedding, fold axes, and
poles to axial planes in area 4 (pl. 2). See text for explanation. A,
Poles to bedding. 25 points. B axis plunges 35° in the direction N.
8° W. Great circle (dashed line) is distribution of poles to bedding
and defines B* axis. B, Fold axes. 38 points. Triangle with dot lies
at center of 45° small circle (dashed line). C, Contoured poles to
axial planes. 35 points. Contours 20, 40, 60, and 8o. Great circle
(dashed line) represents a plane striking N. 70° W. and dipping
65° NE.
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plunging at small angles to the north-northwest and (2)
more numerous folds, designated B (5:s¢), plunging at
low to steep angles from the northeast to the west that
appear to lie along a 45° small circle. The axis, As, of the
small circle is subparallel to the folds B (5:nnw). The
folds B (5:s¢) appear to be the older ones that were ro-
tated during the later north-northwest folding. Axial
planes of the minor folds of area 5 show no preferential
direction of overturning (fig. 13D).

The geometry of the minor folds in area 5 is very simi-
lar to that in area 4 (fig. 14). The small-circle distribution
of the folds B (5:sc) about a north-northwest-trending
axis and the parallelism of that axis to the few minor
north-northwest-trending folds, B (6:nnw), and to the
north-northwest-trending post-Antler anticline in the
autochthon strongly suggest that area 5 underwent two
stages of folding. The later stage was presumably coinci-
dent with the post-Antler folding. The earlier folds could
date from the Antler orogeny. The concentration of
west-northwest-trending folds in figure 13B suggests
that many of the early minor folds of area 5 originally
plunged at small to moderate angles to the west-
northwest. Local strain during the Antler orogeny, in

this case below the allochthon, was probably different
from the strain in the allochthon; as reflected in at least
some of the minor folds in area 5, tectonic shortening
below the allochthon was locally at high angles to the
accepted direction of movement of the allochthon.

CONCLUSIONS

Study of minor and major structures of the Roberts
Mountains allochthon by outcrop-scale structural
analysis in two small areas, one in Battle Mountain and
another in the southern part of the Tuscarora Mountains
area, reveal:

1. Most of the minor folding visible in the Roberts
Mountains allochthon is in the chert, is of the concentric
type, and is developed by slip on bedding at right angles
to the fold axes. Minor flowage occurred toward the fold
hinges.

2. The chert does not accurately reflect the total
strain of the allochthon. Masses of chert after early duc-
tile folding behaved in a brittle manner in the more duc-
tile shale and argillite matrix. Thereafter, much of the
strain was taken up in the shale and argillite.
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FiGure 13. —Fabric diagrams showing poles to bedding, fold axes, and poles to axial planes in area 5. A, Poles to bedding. 57 points. Contours 20,
40, 60, and 80. Great circle (dashed line) is distribution of poles to bedding. B? is pole to great circle. B axis plunges 40°in the direction N. 55°
E. B, Fold axes. 81 points. Contours 20, 40, and 6c. C, Fold axes. 18 points. Triangle with dot lies at center of 50° small circle (dashed line).
A is rotation axis of small circle. D, Poles to axial planes. 48 points. Contours 20, 40, 60, and 8.

3. Most of the minor folds in the chert plunge at low | therefore the apparent horizontal component of tectonic
angles to the north-northeast and south-southwest and | shortening of the allochthon is N. 70°-75° W. in the
have steeply dipping or vertical axial planes. Battle Mountain area and in the southern Tuscarora

4. The b-fabric axis, parallel to the north-northeast- | Mountains area (figs. 5, 14). This direction is consistent
trending folds, is identical to the B-kinematic axis and | with the eastward direction of movement accepted for
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FI1GURE 14. —Summary fabric diagram for areas 4 and 5. B (autoch) is
fold axis of anticline in autochthon. B (4:sc) and B (5:s¢) are fold
sets with small-circle (dashed line) distribution areas 4 and 5, re-
spectively. Angle of spread of fold axes along small circle is indi-
cated by solid line and arrows. Lined area is 60 concentration of
fold axes in area 5.

the allochthon. Folds with west-northwest trends are
present and may have formed during the Antler orogeny
in the direction of tectonic transport.

5. The similarity of the general features of the de-
formation in the Battle Mountain area and of the early
deformation in the southern Tuscarora Mountains area,
65 km apart, suggests that the deformation of the al-
lochthon during the Antler orogeny must have been
moderately homogeneous over large segments of the al-
lochthon.

6. A post-Antler episode of folding, evident in the
southern Tuscarora Mountains area, is manifest in part
of the allochthon and the autochthon by folding about an
axis plunging gently to the north-northwest. Preexisting
folds, modified during this deformation, may have origi-
nated during the Antler orogeny. Most of these older
folds plunge west-northwest and northwest and could
reflect local tectonic shortening, both within and below

the allochthon, at high angles to the eastward direction
of movement of the allochthon.
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