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INTRODUCTION

The northern Glllils Range borders the east
side of Walker Lake and lles within the
Walker Lane of west-central Nevada, which,
In thls part of Nevada, Is a 30 km. wide

zone of northwest-trending r}gh+—|a*erﬂ
strike-slip faults. At least flve ma) o
through-golng lateral-slip faults const|,
tute this fault zone, and an ﬂddl*lon”
lateral-slip fault Is Inferred beneatp the
alluvial fIll of Walker Lake valley
adjacent to the west margin of the Glllge
Range (Flg. 1). The comblned right-latep.
al displacement across these faults |g at
teast 48 km. (Hardyman and others, 1975
and may be slgniflcantly more. The strye-
tural geology of +thls segment of the
Walker Lane [s domlnated by Cenozo|,
faults superimposed on folded and thrysi

FIGURE 1: Photograph of a rellef map of part of eastern Cailfornla and west-central
Nevada showlng the maJor lateral slip faults referred to In this report. The Walker Lane
structural zone Is Inferred to extend from the Wassuk Range on the West (WR) through Cedar
Mountaln on the east (CM). SR - Slngatse Range, WR - Wassuk Range, WL - Walker Lake, GR -
GIllls Range, GYR - Gabbs Valley Range, PM - Pllot Mountalns, SV - Stewart Valley, CM -
Cedar Mountain, ML - Mono Eake, Y - Yerington, H - Hawthorne.
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faulted pre-Cenozolc rocks. Faults that
cut Tertlary strata In the northern Gillls
range have been grouped Into three catego-
rles (Hardyman, 1975); strike-slip faults,
normal dlp and obllque-slip faults, and
flat to low-angle "detachment" faults .

The detachment faults are particulariy
yell exposed in the northern Gillls Range.
They dlisplay field relations that contrast
wl/th those of low angle faults described
in the Singatse Range (Proffett, 1977; and
this volume) to the west, and In many
aspects, with the detachment faults in the
Colorado Rlver country of Callifornia,
Arlzona, and southernmost MNevada (see for
example Frost and Mertin, editors, 1982;
and Frost, Cammeron, and Martin, 1982).
This guldebook report summar)zes +he fleld
relationships of the varlous faults In the
northern Glllls Range and describes par-
tlcutarly the characteristics of the
detachment faults.

GEOLOGIC SETTING

Bedrock In the northern Gillls Range
consists of Trlasslc shallow-marlne car-
bonate and clastic rocks along wlith a
package of volcanlec and volcaniclastic
rocks contalning relatively minor Inter-
calated carbonates (Hardyman 1978) .
Preserved thicknesses of these rocks total
more than 900 m.
and are Intruded by Mesozole plutonic and
hypabyssal rocks of diorite to granite
The sedimentary rocks were
folded at least twice prior to emp!lacement
of the Intrusive rocks (Hardyman and
Oldow, In preparation).

The Mesozolc rocks are overlaln by a
thick section of Tertlary volcanlc rocks

| that Is dominated by a sequence of silliclc
1 ash-flow +tuffs

of O0llgocene and Miocene

In aggregate thlickness’

1"De?achmen? fault" as used In this report
flat or low-angle bounding
Surface along which a layer of rock has
become separated, "detached", from under-

No connotation
of the fault plane or
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age (see Fkren and others, 1980, for a
complete description of these units). The
lower unlts of this pyroclastic section, .
especlally the 0llgocene Mickey Pass Tuff
(Including both +the Gulld Mine and Weed
Helghts Members) and the 0l lgocene Sing-
atse Tuff, are of particular Importance to

the structural geology of this part of
west-central Nevada In that these units
are reglonally extensive (Fig. 2, +his

report; and Fig. 3 of Proffett, this vol-
ume). They occur west of the Walker Lane
In the Singatse Range (where they were
orilginally named by Proffett and Proffett,
1976), In the northern Wassuk Range to the
east, and, across the Walker Lane fault
zone, from the northern Gillls Range,
southeast through the Gabbs Valley Range
and farther southeast to Cedar Mountain.
These units, together wlth younger ash-
flow tuffs (whose dlstal parts also occur
In the Slngatse Range) compose the bulk of
the rocks exposed In the Gabbs Yalley and
northern Gillls Ranges and provide excel
lent chronostratigraphlc markers for use
In comparing the structural styles of
faulting across the Walker Lane.

STRUCTURAL GEOLOGY

The structural framework of the northern
Glllls Range Is that of a central north-
west-trending rift zone or complex graben.
It Is bounded by +t+wo promlnent northwest
trending hlgh-angle faults that separate
the central graben from the structurally
higher southwest and northeast flanks of
the range (Fig. 3, and see Hardyman,
1980) . 2

The Gumdrop HIlls fault, which can be
mapped for some 35 km. along strlke to +he
southeast (see Flg. 3, Ekren and Byers,
this volume) bounds the central graben on
the east-northeast and the Agal-Pah Hills
fault bounds the graben on the west-south-
west. Exposures of pre-Tertlary basement
rock occur In the flanks of the range,
outboard of these two maJor bounding
faults. Normal faults In the flanks of
the range parallel these major faults, or
are at moderate obllque angles to +them,
and are synthetic to the central graben.

Ash-flow tuffs younger than the Sing-
atse Tuff (dated at about 27 m.y.) are
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Age Thickness
(m.y.) (meters)
0-100 Tem
0-25 Thp
233 % 06 0-100 Thg
(biotite)
228 T o5 0-70 Tha
(biotite) —_—
S
0-300 Tsp
e |
250 * 10 67-95 Tav
(sanidine) ;
(lower unit}
0-46 Tbp
]
0-305 Ths
0-67 Tbmw
276 * 08 0-200 Tbmg
(sanidine)

zone in which
detachment faults occur

F1GURE 2:

TUFF OF COPPER MOUNTAIN (MIOCENE)

Quartz latitic ash-flow tuff characterized by abundant accessory sphepg,
Restricted to area east of Benton Spring fault

Poinsettia Tuff Member
Rhyodacitic ash-flow tuff

Ghost Dance Lava Member P HU-PWI RHYODACITE {MIOCENE]

Rhyodacitic flow breccia and lava

Nugent Tuff Member
Rhyodacitic ash-flow tuff _J

BLUE SPHINX TUFF (MIOCENE OR OLIGOCENE)

Quartz latite ash-flow tuff characterized by
extremely resorbed and “wormy” quartz phenocrysts

TUFFS OF GABBS VALLEY (MIOCENE OR OLIGOCENE)
Three ash-flow tuff cooling units of thyclite and quartz latite compositions

Petrified Spring Tuff
Rhyodacite ash-flow tuff;
only locally present

Singatse Tuff

Quartz latite ash-flow tuff BENTON SPRING GROU

4 [ (OLIGOCENE)
Weed Heights Member

Ash-flow tuff, zoned from alkali
thyolite near the top to quartz

latite at the base b Mickey Pass Tuff

Guild Mine Member
Ash-flow tuff, zoned from rhyolite

at the top to rhyodacite at the
bottom. e J _J

Diagram of typical ash-flow tuff coooling unit

Densely welded tuff

“Basal” vitrophyre of densely welded zone

Nonwelded glassy tuff

Sediments and/or air-fall tuff

Princlpal volcanle rock units In the Northern Gilllis Range.
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nearly absent from the Agal-Pah Hills west
of the Agai-Pah Hills fault on the west-
southwest but are consplcuous withln the
central graben; and, locally they form
faulted cuestas In +the Gumdrop Hills
east-northeast of the Gumdrop HIlls fault
(Flg. 3). The thickest accumulations of
post-Singatse tuffs are In the northwes+-
ern part of the central graben. These
younger tuffs here dip gently to moderate-
ly east and are repetiously down faulted
to the west. The older Slingatse and
Mickey Pass Tuffs form most of the out-
crops In the medlal and southeast parts of
the central graben along with scattered
outcrops of pre-Tertlary rocks. Direc-
tlons of dip of these older tuffs and
directlions of fault dlsplacements are
varlable 1In thls part of the graben.
These relatlonshlps, together wlth eleva-
tions of contacts, Indlcate that the
graben Is complex and structurally lower
In Its northwest part.

In addition to the through-goling Agal-
Pah Hills and Gumdrop Hills faults, rocks
wlthin the northern Gillis Range are cut
by ublquitous hlgh-angle faults. Some of
these can be shown to be predominantly
lateral-silp faults. Others are dlp or
obllique-slip faults that together Impart a
strong northwest fabric to the northern
Gillis Range. These latter faults trend
parallel to the northwest-trending major
and mlnor strike-sllp faults or +trend
obliquely to them. For the most part the
normal faults cut the flat to low-angle
detachment faults and do not appear to
flatten appreclably wlth depth; however,
some mlnor faults may be of the |istric
type as observed locally In the Gabbs
Valley Range (Ekren and Byers, this vol-
ume) . ,

The northern Glllls Range lles betwean
the reglonally extensive Benton Spring
lateral-slip fault (approximately 90 km.
of known strlke length) on the east and a
right-lateral slip fault that | Interpret
to exlst west of the range, beneath the
alluvial flll of Walker Lake valley. in
thls position, between Initlally en-eche-
lon left-steppling right-slip faults, the
northern GIllls Range with Its Tertiary
volcanlc cover was Inltially compressively
arched and sheared, and was subsequent!ly

188

extended thereby producing a central

zone wlth borderlng flanks of °u*:::
dipplng Tertlary strata that are cut
normal faults synthetic to the CGDTrJ
graben.

STRIKE-SLiP FAULTS

R1GHT-SLIP FAULTS

Gumdrop Hills Fault

This fault Is named after the Gumdrup
Hills, a serles of promlnent d°m'Cﬂ|Ian
capped hillls along the northeast flank of
the northern Gillls Range (Fig. 3), A
distinct Mesozolc granlte, the granite of
Red Granlte MIne (Hardyman, 1980), eXposad
east of the fault In the Gumdrop Hills has
been displaced 6.4 km. rlgh*-laferunY
along this fault. This Is consistent yipy
the apparent right-lateral shift of Ter-
tiary tuffs across +the fault farther
southeast In the Nugent Wash area (Figq. 5
Ekren and Byers, thils volume). it |s also
compatible with an apparent displacement
of about 9 km. for Trlassle sedlimentary
rocks along the south flank of the Gabbs
Valley Range (Ekren and Byers, thls vol-
ume) .

The Gumdrop HIlls fault Is concealed by
alluvlium for most of I+s |ength In the
northern Gillis Range. Where exposed In
bedrock between +the alluvlal valleys of
Hu-Pwl Wash. and Hldden Wash; however, the
fault |Is sharply deflned by a deeply
weathered zone conslsting of cataclasti-
cally crushed welded tuff bordering a
central zone of clay gouge. Blocks of
smashed |imestone are present In the gouge
zone that, at the closest, were derlved
from outcrops 1.3 km. to the southeast.

Small Intruslve masses of Tertlary
diorite are locallzed along this fault
from Hldden Wash In the northern Gillls
Range southeast to the Nugent Wash ares
(Flg. 3; Ekren and Byers, thls volume).
Southeast of Nugent Wash latite was In-
truded along this fault. The Intrusion of
dlorite and latite along this fault Indl-
cate deep crustal penetratlon this
structure.

of

Agal-Pah HIlls fault
The Agal-Pah Hills fault can be traced for
about 20 km. from the north end of the
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FIGURE 4 - Geologic map of the upper Gillis Canyon area,

Generalized from Hardyman, 1978

Aludum [Quatemary)

Dike rocks (Miocene?)

Ghost Dance Lava Member of Hu-Pwi Rhyodacite [Miocene]
Blue Sphinx Tuff (Miscene or Oligocene}

Tulfs of Gabbs Valley Miocene)

Segatse Tulf

Weed Heights Mernber Benton Spring Growp {Oligocene)

Mickey Pass Tuff
Guld Mine Member

Gillla Canyen pluton {C; 7} + quarz
Diorte  {Crawcacus or Jurassic?)
70
=
Lim and shake 4 [Triassic) =

Limestane (Triassic]
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Agal-Pah Hills, northem Gillis Range

30 30
Rose diamram showing strike ardentatlons of
high-angle shear planes in detached densely weided tuff sheets

Low angle detachment fauit-Hall-moon symbel an upper plate

Fault - Dashed where inferred or concealed. Dip shown where known,
bar and ball on downthrown side; amows indicate direction of -
relative lateral movement

B!
_.L Strke and dip of compaction folaton of welded ash-fow tuffs
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FIGURE 5: a) Upper Gillls Canyon area
showlng traces of Agal-Pah HIlls lateral-
sllp fault and low-angle detachment
faults. b) Brecclated Blue Sphinx Tuff
along Agal-Pah Hills fault In saddle of
above photograph. End of 4X4" clalm post
In lower left corner of photograph for
scale.
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gi11is Range southeast to the alluvial
valley that extends east to Nugent Wash,
at the northwest end of the Gabbs Valley
range (Flg. 3; and Fig. 3, Ekren and
gyers, thls volume). This fault splays
jato two faults that form a cymoid loop
map pattern In the central part of the

glllls range. 1in the upper Gillis Canyon
dralnage (Flg. 4), the western splay of
this cymold loop Juxtaposes Blue Sphinx

Tuff agalnst Singatse Tuff and alternate-
ly, along strike, the Guild MIne Member of
the Mlckey Pass Tuff (Flg. 5a). Where
thls splay fault crosses a low saddle, the
Blue Sphinx Tuff along the fault Is spec-
tacularly brecclated (Flg. 5b). Elsewhere
along strike, thls fault displays an
Inconsistent pattern of Juxtapositlion of
map unlts and varlable apparent vertical
displacements; features that are typical
of strike-slip faults.

in the Wildhorse Canyof area (Fig. 6)
the Agal-Pah Hills fault strikes N30W,
dlps B4° east, and the rake of striatlons
In the fault plane Is 30° and plunge Is
towards the south. These fault plane data
are conslstent wlth the Agal-Pah Hills
block on the west belng relatively up-
thrown compared with the central graben
block weast of the fault. Lateral dis-
placement on the Agal-Pah Hills fault Is
uncertaln but it Is probably at least 1.1
km. and may be as much as 9 km. (Hardyman,
1978) .

LEFT-SLiP FAULTS
No ma]or left-sllIp faults have been recog-
nlzed within +the northern Glllis Range.

| e high-angle east-striking fault in the

lower reaches of Wildhorse Canyon (Flg. 3)
displays slip line data Indicating left-
lateral movement. This fault along with

. other possible left-slip high-angle faults

In the Wildhorse Canyon area are not major
faults, however, and are
Interpreted as complementary shears asso-

the Wlldhorse Canyon of the
Cll11s Range--not to be confused with the

= "lldhorse Canyon of the Gabbs Valley Range
- (Ekren apg Byers, this volume).
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clated wlth the +through-golng northwest
trending right-lateral faults.

DETACHMENT FAULTS
Flat lylng to low-angle detachment faults

are ublquitous throughout the Gabbs Valley
and Gillls Ranges, but are particularly

well exposed In several localitles In the
northern Gillls Range. These faults are
an Integral part of the Cenozolc deforma-
tion Iin the Walker Lane and appear to be
restricted to +the zone of pervasive
strike-slip faulting. The detachment
faults are bedding plane-llke faults In
that they +typlcally occupy +the basal

nonwelded parts of ash-flow tuff unlts or
basal contacts of lava units. They do not
generally toe-out or cut across densely

welded zones In the ash-flow units. in
the northern Glllis Range detachment
faults rarely cut across sectlon. 1In two

localitles a detachment fault in the lower
part of the tuffs of Gabbs Valley (con-
sisting of three thin ash-flow tuff cool-
Ing unlts) passes along strike to the base
of the overlylng Blue Sphinx Tuff or
across one ash-flow tuff Into a higher
unite. The tuffs of Gabbs Valley In the
Gillls Range exposures are, for the most
part, nonwelded or only moderately welded.

in another example, on the south slde
of lower Wlldhorse Canyon (Flig. 6), a
stack of ash-flow tuffs of the Benton
Spring Group (Gulld Mine and Weed Helghts
Members of the Mickey Pass and the over-
lylng Slngatse), each In normal deposi-
tional contact with the other, dips to the
west at 35-45°. The lower member, the
Gulld Mine Member, Is In fault contact at
Its base wlth pre-Tertlary basement rocks.
This fault also dlips moderately. to the
west but apparentl!y cuts across the Guild
Mine Member (only moderately welded here)
to the base of the Weed Helghts Member.

This re!afionshlp Is not unequivocal,
however, due to numerous vertlical north-
east-trending hlgh-angle shear planes

through these units. Many of these shear
planes display horlzonta! striations.

The fleld characterlstics of detachment
faults In the northern Gillis Range are:
1) they displace younger over older stra-
ta, with or wlthout stratigraphlc omlsslon
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FIGURE 6-Geologic map of the Wildhorse Canyon area

Generalized from Hardyman, 1978
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“ Alluvium {Quatemary)
50 50
‘ll.‘?ﬁ. e Dike rocks (Miocene?) Rose diagr h g strike of
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high-angle shear planes In detached densely welded tuff she
Blue Sphinx Tuff (Miocene or Oligocene)
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—b_ Stike and dip of compacton follation of welded ash-fow ol
Petrified Sprng Tuff

7
/

%’ Stike and dip of bedding

33
Contact-Dip shown where known
Singatse Tuff
P Benton Sprng Group {Oligocene)
landslide mass
Weed Heights Member

Mickey Pass Tuff

Guild Mine Member

B_a_s_a_ low angle detachment fault-Half-maon symbol an

upper plate
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Il Volcanic, valcaniclastic and intrusive rocks undivided {Triassic) Lt . Faul-Dashed where inferred or concealed. Dip shown where known

bar and ball on downthrown side; amows Indicate diection of
relative lateral movement
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of unlts; 2) they occur at nearly all
stratigraphlic horlzons In the ash-flow
yuff sequence but are not everywhere
presen+ at any glven contact; 3) they
commonly terminate against strike-sllip
taults and they are often offset and
rotated by hlgh to moderate-angle dlp and
obllque-slip faults. in addition *to
yarlous contacts within the Tertlary

section the Tertlary-pre=Tertlary contact
|s nearly everywhere a deftachment fault.
Within the Tertlary sectlon, detachment

faults occur where there Is a marked
contrast In llthologlc competency; there-
fore, they generally occur In the non-

welded horlzons of ash-flow tuff units
(Flgs 2). in outcrop, these faults are
generally expressed as a chocolate-brown
to dark-grey or black zone at the basal
contact of an ash-flow tuff coollng unit
or more typlically "wlthin"™ the nonwelded
tuff above the deposltional contact. in
several localltles bedded volcanlclastics
and water-lald or alr-fall tuff Immediate-
ly below the basal contact of the unlt Is
undisturbed, and detachment has occurred a
few feet (1-2 m.) above these rocks. The
chocolate-brown zones range from as llttle

as 1 or 2 ft. to as much as 20 ft. (7 m.)
thick. The clay gouge In these zones
displays nearly ublqultous and often
spectacular sllckensided surfaces. The

general orlentation of the most pronounced
slickensided surface ls generally paralle!

to the flat lylng detachment fault.
Chunks or splinters of gouge dlsplaying
Individual sllickenslded surfaces one foot

tength have been observed In
**some of the clay gouge zones. The clay
gouge zones are generally enveloped by
cataclastically crushed and sheared non-
to moderately-welded tuff. 1in some places
these "sanded™ zones are tens of feet
(several meters) thick. Thin shear planes
or low-angle "shear velnlets" not
uncommon In the more coherent tuff above
the sanded zones. Thin sectlons of fuff
from these cataclastically "sanded™ and
clay gouge zones commonly contaln stralned
quartz gralns set In a commlnuted matrlx
of nearly opaque clay and tiny glass
fragments. Not uncommonly the sldes of
Ilthic fragments In the clay gouge or
Cataclastic +tuff are entlrely slicken-

are
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slded.
in some localltlies movement within the
basal nonwelded zone of a tuff sheet

appears to have occurred along anastomos-
Ing planes. For example, a "sanded" tuff
zone wlth some clay gouge may occur at the
base of a nonwelded tuff, and good clay
gouge may be present also a few feet
higher at the upper part of the zone, just
below the competent densely welded tuff of
+he coollng unit. The nonwelded tuff
between the two shear zones In this exam-
ple s little deformed. Locally, as In
the Wlldhorse Canyon area (Fig. 6, and
Fig. 7), where Tertlary ash-flow tuffs are
In detachment fault contact with underly-
Ing Mesozolc basement rocks, sheared
nonwelded tuff beneath densely welded tuff
occurs as dlscontinuous lenses along the
contact, and densely welded tuff with only

minor sheared tuff below Is In contact
wlth the Mesozolc rocks. in scattered
localltles In this area, the zone of

shearing below the detached densely welded

slab penetrates along horlzontal planes
Into consolldated debris flow material
+hat was origlnally deposlted on the
Mesozolc eroslon surface. Here, as In all
localltles where Tertlary rocks are In

detachment fault contact with underlying
pre-Tertlary rocks, the detachment faults
do not appreclably penetrate the basement
rocks and no mylonite zone Is present
below the Tertiary-pre-Tertlary Interface.

Compaction follation In ash-flow *tuff
unlts above detachment faults Is locally
conformable with the detachment fault bu¥
more commonly It Is dlsconformable to the

detachment fault (Flg. 6). Attitudes of
densely welded tuff above detachment
faults may be qulte consistent, dipplng
30-50° Iinto the detachment faults. Gener-
ally, however, the attltudes are highly
inconslstent. Within a slingle detached
uni+, dips may vary as much as 50° and

strikes as much as 60°. Where the detach-
ment fault dips at a low to moderate
angle, dips of the overlylng detached tuff
may be antlthetic to the dip of the fault
or they may dip In the same directlon as
the detachment fault.

Likewlse, dlps of tuffs In detached
slabs are highly variable and nonsystema-
+lc across high-angle faults, especlally
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FIGURE 7: a) Tertlary - pre-Tertlary contact relatlons at bend In canyon of rldge formlng
north wall of Wildhorse Canyon. View Is to the north, across the canyon. Singatse Tuff
Is detached over Gulld Mine Member of the Mlickey Pass Tuff, which Is In turn In low-angle

detachment fault contact with +he underlylng Mesozolc basement. b) Gulld Mine Member In
detachment fault contact with underlylng Mesozole volcanlc, rocks

slvely sheared non-welded basal Gulld Mlne Member.
approximately parallel to compaction follatlon
this locallty and to the dip of the detachment
marked by "X" |n photograph a above).

» White zone Is perva-
Handle of hammer (lower right) Is
In the overlylng densely welded tuff at

fault. (Locatlon of thls photograph Is
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FIGURE 8: a) Hlgh-angle shear planes In densely welded Gulld Mine Member above the basal
lov-angle detachment fault, Wlldhorse Canyon area (lower detachment fault In Flg. 7).
b,c) Subhorizontal striatlons on sllickenslided shear planes In densely welded Gulid Mine

Member. d) Shear plane displaying mulllon structure.
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adjacent to strike-slip faults (Fig. 6).
Where tuff attitudes are discordant +o
underlying or overlylng detachmen+ faults,
In a stack of detached tuff unlts, compac-
tlon follatlion In one unit may be qulte
discordant (dips varylng as much as 60°,
strikes varylng as much as 90° from that
of tuffs In the underiying or overlying
detached slabs (Flg. 6), even thobugh the
detachment fault planes may have very
nearly the same attitudes. There Is no
apparent systematic varlation In the above
discordant relatlionshlps across the struc-
tural grain of the northern Gillls Range,
except that tuff units and thelr basal
detachment faults In the Agal-Pah Hllls
and the Gumdrop Hills generally tend to
dlp away from the relatively down dropped
but antlclinal core of the range.

Although some varlablity of compaction
follatlon attitudes In ash=-flow tuff are
to be expected, especlally If the tuff
sheet Is lald down on a faulted terrailn of
tocally qulte varlable topographlc rellef,
much of the complexities In tuff attitudes
observed are Interpreted to result from
fault disruption.

Another Important characteristic of +he
detached ash-flow tuff sheets |s ublqul-
Tous hlgh-angle shear planes within dense-
ly welded +tuffs above the detachment
faults. These shear planes "bottom out”

-In the more or less flat lyling detachment
- fault zones and do not cut across the
zones (Flg. Ba). Densitles of the high-
angle shear planes range from one per
meter to as many as several per meter
laterally along a densely welded tuff slab
above a detachment faul+.

Where a stack of detached slabs Is
exposed, hlgh-angle shear planes wlthin
each slab are unlique to that unl+. High-
angle shear planes in one competent slab
bottom out In the detachment fault at the
base of that unit and are not contlnuous
with the hlgh-angle shear planes In the
next lower competent slab. Shear planes
In detached rock unlts dlp at high angles
(generally nearly perpendicular) +to +the
detachment faults regardless of varlations
In attitude of compaction follatlon In the
tuff cut by the shear planes. Shear
planes do not asymptotically converge Into
the detachment faults. Commonl!y +these

. 1lon structures (Flg. 8d).

shear planes, where well exposed,
horlzontal or near horlzontal
on thelr surface (Filg. 8b,c). Not
monly, the better developed shaar Plang
display horlzontal or subhorlzonta) mu)

Orientatlon data for the shear Plang
within detached structural lithle P lateg
collected above detachment faults 8Xpose
throughout the northern Gilljs Range 4,
regardless of stratigraphic POsition ,
the detachment faults, show that
straln experlenced through brittl]e detor
mation of +the plates is systemat|e (se
rose dlagrams In Flgs. 4 and 6). The dat
show that the high-angle shear plang
occur in conjugate .sets that displa
orlentation maxima which are ossent|a||
colncldental wlth flrst-order primary ap
complementary or second order shear op|ep
tations predicted for strike-s!ip fau|
deformation (see for example Moody ap,
Hill, 1956) (Fig. 9).

1st Order C amplimentary

1st Order Primary

2nd Order

50
n= 454

FIGURE 9: Rose diagram showlng strik
orlentations of high-angle shear planes |
detached densely welded +tuff shests
Agal-Pah HIlls, northern GIillis Range
Predicted flrst and second order latera
shear planes (modlfled from Moody an
HITl, 1956) for a N-S dlrected primar
stress are also shown.

Detachment  faults always displace
younger over older strata. Where a suc-
cesslon of ash-flow sheets comprises 2
continuous stack, a detachment faul+ may
exlst only at the base of the entire stack
or these faults may exist at every contact
between unlts In the stack. The basal
contact of a glven unit may be a detach-
ment fault In one structural block or It

may be a normal depositlional contact In 2
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nearby structural block across a hlgh-
angle fault. Detachment faults appear *o
pe locallzed solely by zones of maximum
porlzontal stress.

stratigraphlic omlsslions do occur In
terranes affected by detachment faults.
in most locallties only one unit Is omlt-

ted but In a few places as many as flve
units are omltted. Locally, as In the
gil1is Canyon area, along the Agal-Pah

Hills fault, a "stack" of ash-flow tuff
cheets appears to be "shlngled" onto the
Mesozolc basement (Flg. 4). Here, each
younger unit Is detached and apparently
displaced farther southward than the next
older unlt so that the younger overlaps
that unlt, and In turn rests directly on
the granlte. The dlrection of overlap,
however, colncldes wlth the direction of
increasing elevation of the granlte ero-
slon surface so that the overlap may be

partly due to fllllng of a depresslon as
eruptions proceeded.

RIfting In the central Walker Lane
concomitant wlith volcanlsm appears to be
well documented (Ekren and others, 1971;
1980) and I+ Is reasonable to assume that

local up!ifted blocks were In exIstence In
one locallty or another durlng depositlion

of all the ash-flow tuff sheets beglnning
about 27 m.y. ago. Thils Is supported by
local abrupt verlations In thlicknesses of

the nonwelded basal! parts of ash-flow tuff
units, and the local occurrences of thlck
zones of breccia and debris at several
stratigraphlc horlzons and between hlgh-
angle faults. Local deposits of coarse
eplclastic sediments between ash-flow tuff
cooling unlts and the presence of petrl-
fled wood at a couple of horizons Indi-
cates eroslonal hlatuses between the major
pyroclastic eruptlons. Therefore, It
seems |lkely that In most localltles where
stratlgraphlc omlsslons occur they are due
to pre-detachment fault nondeposition of

units or local of strata by ero-
3'0"0

removal

NORMAL FAULTS

Together with t+he through-going Agal-Pah
Hills and Gumdrop HIlls lateral slip
faults many of the other shorter high-
dngle faul+s that are parallel or sub-
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parallel
northern
perlenced
movement .

to the major faults wlthin the
Gillls Range have probably ex-

predominantly lateral-slip

These faults glve rilse +to
patterns typlcal of lateral-slip fault
zones (Tchalenko, 1970; and discussions In
Hardyman, 1978). <Certalnly, some of these
high-angle lateral-slip faults have ex-
perlenced addltlional vertical! readjust-
ments. Other hlgh-angle faults of dliverse
strikes are probably primarily dip-silp or
obllque-silp faults. These faults cut the
low-angle detachment faults and locally
can be mapped Into the pre-Tertiary base-
ment rocks. 1n the Agal-Pah Hills, these
faults mostly dip to the east-northeast
and are down to the east. The strata
within the blocks dlp to the west in a
manner simllar to llstric faulted blocks
descrlbed by Ekren and Byers (thls vol-

ume) . in the Gumdrop HIlls on the east
side of the central rlft zone, In con-
trast, the normal faults generally dlip
west, step unlts down to the west, and

+11t+ strata to the east-northeast.

Within the central rift =zone,normal
faults trend northwest parallel ‘o the
maJor bounding faults, or they trend at
high angles to the northwest bounding
faults. These geometrles result In varl-
ous rhomb-shaped blocks. Many of these
rhomb-bounding faults undoubtedly formed
as second order normal faults In response
+o movement on flrst order strike-silip
faults In the basement rocks. Locally,
partlcularly In the northern part of the
central graben, the hligh-angle normal
faults have served as condults for em-—
placement of dike rocks of Intermedlate
composlitlions. in other places In the
range hydrothermal flulds have mligrated
along the faults, deposliting quartz velin
material and sllliclfying the ad]acent
volcanlc wall rocks.

Locally, as In the Agal-Pah HIllls,
densitles of normal faults are greater In
the Tertlary volcanlic rocks than In ad]a-
cent pre-Tertlary outcrops suggesting that
some of the norma! faulting Is not deeply
penetratling and restricted to the Tertlary
strata. in some locallties these faults
may be of the llstric type as documented
locally In the northern Gabbs Valley Range
(Ekren and Byers, this volume). Numerous
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faults that cut the Nugent Tuff Member of
the Hu-Pwl Rhyodacite In the Hu-Pwl wash
area In the northeastern part of the
northern Glllls Range (Flg. 3) are probab-
ly of this type. in thls area these
faults trend northwest, parallel to +he
Gumdrop HIlls lateral-s!ip fault, and dip
to the west. These faults have quite
|lnear traces and repetitiously cut the
Nugent Tuff Member but +the erosional
rellef In this area Is lInsufficlent to
allow Interpretation of the attitudes of
the faults at depth. Faults in this area
may once have been contiguous wlth +he
package of |istric faults cutting the same
section In the Nugent Wash area +o +the
southeast along the Gumdrop HIills fault,
described by Ekren and Byers. The amount
of lateral shift (about 6.1 km.) on the
Gumdrop HIills fault necessary to restore
these two areas of repetitlious normal
faulting Is comparable with other esti-
mates of displacement on the Gumdrop Hllls
fault.

As discussed earller, lateral-siip and
assoclated normal faults were active at
the time of earliest ash-flow deposition
(27-28 m.y.) In the northern GIllis Range.

Normal faults cut the youngest tuff unilt
In the range (Nugent Tuff Member, 22-23
m.y.) and younger aphanltic lIntermediate
lavas In Gumdrop HIlls that are undated

but which may be as young as 15 m.y. 1in
at least two localitlies, dissected fault
scarps can be mapped In alluvium Indlcat-
Ing normal faulting has continued +o
recent times.

DiSCUSSION

The northern Glllis Range Is a highly
faulted terraln l!ying within the central
Walker Lane lateral-slip fault zone. Two
maJor and several mlnor lateral-slip
faults cut pre-Tertlary rocks and Tertiary
volcanlc rocks exposed In the range. Most
of the high~angle normal faults are Infer-
red to cut the low-angle detachment faul+s
that are an Integral part of the fault
deformation.

The sallent aspects of the low-angle
detachment faults exposed In the northern
Gillls Range and the Gabbs Yalley Range
that must be consldered In any Interpreta-

198

_ Contacts between Tertlary volcanig T

|

tlon of thelr mode of orlgln are.
Detachment faults are present
Tertlary-pre-Tertlary Interface
most contacts throughout the
section. Basement rocks below +h
ary-pre-Tertlary detachment faul+
myfonltized
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or pervaslvely shearad; (2)

Ql\fen
In ong

are not everywhere faulted and ,
contact may be a detachment fault+
structural block and not In an ad] acens
structural block; (3) Attltudes o con-
pactlon follatlon In detached tufs sheets
may be concordant or dlscordant to detach.
ment faults and tuff attitudes may vary
conslderably within one detached unit o
between wunlts In a stack of detacheq
tuffs. Detachment faults within a stack
of detached tuffs are generally concordant
wlth one another; (4) Detachment faults dq
not toe-cut or cut across densely weldeg
zones; (5) Detached ash-flow tuff units |p
the northern Gillis Range display ublqul-
tous high-angle shear planes that botton
out In the detachment fault zones. This
deformation Is systematic and conforms
with shear straln predicted for strike-
slip fault deformatlion.

Detachment faults In the central Walker
Lane are thin skinned tectonlc features
and occur where there Is a marked contrast
In the competency of rock uni+s. They
occur In the lncompetent, easlly dlsaggre-
gated, nonwelded basal zones of ash-flow
tuff cooling unlits or basal flow brecclas
of lava units. The presence of thess
Incompetent stratigraphlc horizons and an
underlylng faulted basement terraln exper-
lencing domlnant lateral shearing appear
to be two factors Intimately assoclated
with the detachment faults In the central
Walker Lane.
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STRIKE-SLiP, NORMAL, AND DETACHMENT FAULTS
{N THE NORTHERN GiLL15 RANGE,
WALKER LAKE OF WEST-CENTRAL NEVADA

R. F. HARDYMAN

(See Hardyman, R. F., 1980, Geologlc Map

of the Glllis Canyon quadrangle, Nevada:
UeSe Geologlical Survey Map 1-1237,
1:48,000; for reference to the geology of
t+he northern Gillls Range)
ROADLOG
DAY 2
Mileage
0.0 Start at the post offlce In Shurz,
Nevada, on Hlghway 95. You are now
In the Shurz quadrangle, 15 mlnute

topographlic map. Turn southeast on
paved road adjacent to the south slde

of the post office bullding. Follow
road along the Southern Paciflc
Rallroad llne.

.25 Cross bridge over the Walker Rlver.
Vlew ahead Is of the northwest end of
+he Agal-Pah HI!ls that border the
west side of the northern Gillls
Range. Note moderate west +ilt of
the contact between the Weed Helghts
Member of the Mickey Pass Tuff (dark
reddish-brown rocks) and the under-
lylng lighter colored Gulld Mlne
Member of the Mickey Pass Tuff.

2.3 Bend In road, pass under telephone
line. Leave pavement and follow
gravel road to the southeast (tele-
phone llne along west side of road).
You are now nearly off the Shurz 15
minute map.

3.6 Cross Irrigation canal, ranches on
your rlght.

4,15 Corner of fenced fleld on right,
bear left. You are now In the Gllllis
Canyon 15 min. topographlc map. Sign
a few yards ahead reads, "Travel at
own risk, sandy roads.”
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6.95 Pass

10.3

under east-west power |lne,
rallroad tracks are a few yards to
your left.

Road passes along bluff composed of
rounded to subrounded conglomerate,
conglomeratic sandstone, and coarse
sandstone Interbeds of probable
alluvlal fan/deltalc deposition. The
Inclined beds In this sequence are
underlaln and overlaln by subhorlzon-
tal beds of the same material. The
dip of the Incllined beds (15=-30°,
strike approximately N80°W) Is Inter-
preted to be primary-~depositional and
not tectonlic. One high-angle normal
fault trending approximately N10°E,
displaces the prominent horlzontal
strata (exposed about 2/3 of the way
up bluff) about 4 m., down to the

west. Thls fault does not offset the
overlylng flat-lying conglomeratic
sequence. i

The age of +these conglomeratic
beds Is wuncertain but they are
thought to be pre-Lake Lahonton

(Plelstocene) In age. The clas+s In
the conglomerates here consist of
abundant dark metavolcanlc rocks, a
varlety of flne- +to medlum=-gralned
leucocratic granitic rocks, dlorlte,
and Tertlary pyroclastic rocks. The
granitic rocks are dlssimilar from
the granltic rocks exposed in the
northern Glllis Range. The source of
these conglomerates was apparently
not the Glllis Range but the Wassuk
Range to the west. 1f thls Is the
case, It Is posslble that these beds
have been transported right-laterally

several kllometers from a position
origlnally near +the northeastern
flank of the Wassuk Range. Contlnue

on road to the south; for a couple of
hundred yards thls wll! be a critical
part of the road.

Entrance to Glllis Canyon road (un-
marked), turn left, road heads south=-
east, then east, towards range front.

View directly ahead at range front.
Varicolored rocks forming high ridge
are ash-flow tuffs of the Guild Mine

13.5

15.3

Member of the Mickey Pass Tutt,
outcrops In the notch are of
folded, Triassic carbonate
tlc rocks. Somber gray-pp
to the right of the folded seding
conslst of porphyritic quart; ma:h-
nlte of Gillls Canyon, capped 4
Mickey Pass Tuff to the right,

and i
Own h” 3

by Morg

Outcrops on the left are of
ritlic quartz monzonite of the
Canyon pluton.

Pofphp
611y,

Dark outcrops on your lgf* and ey
tendling uphil! to the feft arg of
fol lated metasedImentary rocks, with
local diorlite outcrops adJacent 4,

wash, cut by apophyses of quart,
monzonlte and aplite. Redd|sh cap
rock on hlll +o the south Conslsts of

Gulild Mine Member of +he Mickey Pass
Tuff in fault contact with the under-
lylng Glllis Canyon pluton.

Fork In GIillls Canyon dralnags.
Brick red outcrops direct!y ahead arg
of ash-flow tuff of +he Tuffs of
Gabbs Valley sequence. The western
splay of the Agal-Pah Hills fault

passes along the front of these
outcrops. All outcrops to the east
of +this location are of Tertlary
ash-flow tuffs. The  dark-brown
outcrops formlng +the skyllne (Ghost
Dance Ridge) consist of Singatse
Tuff. Proceed on rlght fork of
dralnage.

15.55 Headframe vlisible on the hlllslde

off to your right Is at +he Gentry
Mlne. Here, calc-slllcate rock
(garnet, epldote rock primarlly
occurs ad]acent to granodloritlic rock
that Is locally present near the
margins of the Gillis Canyon quartz-
monzonite Intruslive. Limited scheel-
I'te was taken from this mine. Uphll!
from the mine area Is the Gulld Mine
Member of the Mickey Pass Tuff that
rests In low-angle fault contact on
the pre-Tertlary granitic rocks. In
this fault block the Gulild Mine
Member dips generally 42° +to 52°

(with dips locally as low as 16°) 1o
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The fault at the base of
is poorly exposed but Is
marked by a zone of "sanded" and
locally gouged tuff. This fault
contact also dlps east but at only
about 10°-20°.

The next rldge to the south Is
composed of Weed Helghts Member of
the Mickey Pass Tuff that rests In
low-angle fault contact on the Guild
Mine Member and, on the back slde of
the rldge, on granlte. Thls tuff
also dlps 30°-40° east, but the fault
at Its base dlips esast only about
15°=20°.

the east.
this tuff

163 STOP 1.
Gully to your right.

singatse Tuff here Is In low-angle fault
contact over pre-Tertlary granodloritic
rock. Attltudes of the Singatse above the
fault here are varlable, ranging from
N45°E, dip 37°SE, to NIO°W, 29°NE, to
NI5°W, 68°NE. 1 Interpret the Tertlary-
pre-Tertlary contact here to be a fault
that strikes about NIO°E and dips about
12°NW. Locally along this fault there are
a couple of thin sllvers of Mickey Pass

Tuff less than 4 meters thick that are
essentlally within the fault zone. in
contrast, the Mlckey Pass Tuff In *the

fault bounded rldges Just to the west Is
In excess of 122 m. thick. Return to

- vehlcles and proceed up wash.

16.5 The outcrop to the rlght of the wash
is composed of metamorphosed pre-
Tertiary carbonate rocke. The out-
crops to the left of the wash are of
Singatse Tuff. A hlgh-angle fault
trending along the wash separates
these rock unlts.

16.8 STOP 2.
(Brief stop}.

Cat cut to rlght of wash Is In red-brown
gouge along the hlgh-angle fault separat-
Ing Singatse Tuff to the east from pre-
Tertiary rocks in the hill to the west.
The gouge here Is typlcal of many of the
faults cutting the Tertlary rocks In the
forthern Glllis Range, regardless If they
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are hlgh-angle or low-angle faults.
Return to vehlicles, proceed up wash and up
road over hi!l ahead.

17.1 STOP 3.

The saddle directly ahead to the south
contains +he trace of one splay of the
hlgh-angle, Agal-Pah HIlls fault (Flg. 4
of guidebook report). Singatse Tuff forms
the rlidge to the right (west) of this
saddle; brecclated Blue Sphinx Tuff forms
outcrops In the fault zone In the saddle,
and Ghost Dance Lava Member of the Hu-Pwi
Rhyodaclte forms the prominent knob east
of the saddle and Is In low—angle detach-
ment fault contact over Blue Sphlnx Tuff.
We wl!ll proceed to the consplcuous brick
red zone at the base of the Singatse Tuff

about 100 yds. west of the saddle and
traverse this zone to the saddle. This
zone Is Interpreted to be a detachment

fault &t the base of the Singatse Tuff
that maps to the hlgh-angle fault through
the saddle. Examline the brecclated Blue
Sphinx Tuff In the saddle (Flg. 5 of
gulidebook report) and the detachment fault
zone at the base of the Ghost Dance Lava
to the east of the saddle. Traverse
Vehi-
cles only: Retrace route to Gilllis Canyon

Wash.

18+3 Turn right Into Gillls Canyon Wash
and proceed south-southeast up wash.

20.55 Do not take dirt road that Inter-
sects wash here, stay In wash. A few
yards farther another road exlits
wash, but do not take It+; stay In
wash. The road wlll exlt on right
(west) slide of wash a few vyards
ahead.

21.05 Take Intersecting road to right and

drive to end of road (about .4 mi.)
and plck up people. Proceed back to
maln road and turn right (south).

22.0 Road pases through narrow gully.
immedlate outcrops on both sides are
Singatse Tuff, dark outcrops adjacent
to these are of pre-Tertlary dlorite.
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22.3 STOP 4.

At saddle, with view of Walker Lake and
Wassuk Range across valley to the west,
leave vehicles and walk back on road +o
brick red outcrops. Here, Gulld Mlne
Member of the Mickey Pass Tuff Is In
low-angle detachment fault contact over
pre-Tertlary diorlite and In the gully to
the north the Singatse Tuff Is In detach-
ment fault contact over the Gulld Mine
Member. Farther to the east, the Slingatse
Tuff rests In fault contact on the pre-
Tertlary dlorite.

The low-angle fault at the base of the
Singatse Is belleved to be the same fault
plane as observed at the last stop.
Attitudes of the Singatse Tuff above thls
fault here are varlable and locally range
from N20°-40°W, 80°E dip to N20°E, essen-
tlally vertical. The low-angle detachment
fault here dlps 20°-30° to +he north.

Between +the Singatse Tuff  and the
underlylng Gulld Mine Member Is a thin
ash-flow tuff that |s mapped wlth the
Gulld Mine Member, but this tuff may be
the distal part of one of a couple of thin
cooling units that exist between the Gulld
Mine Member and the Singatse Tuff farther
south In the southern Gabbs Valley Range.
A hligh-angle fault with minor displacement
may separate thls dlscontinuous ash-f]ow
tuff from the underlying Gulld Mine Mem-
ber. This thin ash-flow tuff and +the
Gulld Mine Member, however, are conform-
able and have an attitude of about N50°-
60°W, 30°40°NE. The fault contact between
the Gulld Mine Member and the pre=Tertlary
diorite also has this attitude. Return to
vehicles and retrace route down Glllls
Canyon wash to the rallroad wes+ of the
range front. '

30.4 Junctlon of Gillis Canyon road and
road along rallroad grade. Turn
south and proceed to the Wlldhorse
Canyon road.

32.1 Road crosses under an east-west-
trending power |lne. Dark outcrops
along west flank of the range, along
trend of power poles, conslst of
pre-Tertiary carbonate and clastic
rocks Intruded by dlorlte on +he

skyllne (dlorlite at +he
Varicolored Tertlary rocks +D02L
south are primarily Gullg Mine HemJe
of the Mickey Pass Tuff. sr

last o

34.85 Cattle guard in east-yggt foie
llne. You are now leaving the Hame:
Lake Palhute indian Resa?vafhn
Proceed +to the rallroadq cr°sﬂnl
(former rallroad malntenance STa*hn'
on west side of tracks) and +an,a”
(east) on road leading +o w”dhoma
Canyon. White rock on cement slab 4,
your right Is barlite ore mined along
two high-angle faults |p dark oyt.
crops near crest of range direct,

ahead.

36.95 Road enters Wildhorse Canyon Wash,
Outcrops of highly sheared Singatss
Tuff are to the left (north) and I
the ridge +to +the right (south),
"Tortured® pre-Singatse tuffs make
the hills directly ahead.

if time permits, we wi]] stop and
examlne these outcrops of Singatse
Tuff. The Singatse here strikes
about N20°W and dips 30°-40°sy.

Proceed up the wash to the east.
The dark outcrops on your right are
of pre-Tertlary metavolcanlc, volcan-
Iclastlc and thin bedded carbonate
rocks that strike northeast and dlp
moderately to steeply to +he north-
west, On the left (north) slde of
the canyon the highly bleached,
sheared and fractured, hydrothermally
altered pre-Tertlary rocks are over-
laln In detschment fault contact by
Gulld Mine Member of the Mickey Pass
Tuff.

up

38.4 On your left, Mickey Pass Tuff Is In
detachment fault contact over dark-
gray pre-Tertlary rocks.

39.1 Directly ahead Is another good vlew
of the Tertlary ash-flow tuffs In
detachment fault contact over the
pre-Tertlary rocks. On your right
(south side of wash) you will pass 2
landsllde mass of Guild Mine Member
of the Mickey Pass Tuff.
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40.15 STOP 5.

culld Mine Member of the Mickey Pass Tuff
jn detachment fault contact over
Tertlary rocks. The Singatse Tuff, form-
ing the ridge crest, Is In detachment
fault contact over the Gulld Mine Member.
10 the east In thls canyon wall, the Gulld
Mine Member wedges out. " . _

climb hill on the north side of the
wash to whitlsh outcrop along the pre-
Tertiary-Tertlary contact. Return o
yehicles. ' .

pre-

40.45 STOP 6.

(Time permltting). Just around bend
Iin Wlldhorse Canyon at reentrant In
canyon wall (gully to the east).
Climb to exposures at head of gully
to vlew the detachment fault at the
base of the Slingatse Tuff.

Return to vehlcles and retrace
route back down Wlldhorse Canyon to
rallroad line.

45.5 At rallroad crossing. Follow road on
west slde of tracks to the south.

60.2 Rallroad crossing at Thorne (former
rallroad depot site). Turn right
(west) on blacktop road.
through ordnance faclllty.

Pass

64.0 Junctlon of Bonanza Rd. (chaln-1llInk
fenced compound on the right). Turn
left, cross rallroad +tracks, and

proceed to Hawthorne.

65.45 MaJor Intersectlion Just past ceme-
tery on rilght (west) slde of road.
Proceed stralght ahead through Inter-

sectlon and stralght ahead at next
stop slgn onto F Street. Proceed
about 3 blocks to the E| Caplitan
Lodge (Best Western Motel) and Ca-
sino.

66.0 END OF SECOND DAY ROAD LOG.
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THE GABBS VALLEY RANGE--A WELL-EXPOSED
SEGMENT OF THE WALKER LANE
iN WEST-CENTRAL NEVYADA

E. B. EKREN, U.S. Geological Survey,
Denver.
F. M. BYERS, JR., Los Alamos Sclentific

Laboratoery, New Mexlco.

ABSTRACT

Four narfhwgs+-s+rlklng, en echelon right-
sllp faults are exposed In and adjacent to

the Gabbs VYalley Range In west-central
Nevada. These faults, tTogether with
northwest-striking faults exposed In the

Gillls Range and Walker Valley to the
west, lle within the Walker Lane struc-
tural zone and have a combined displace-
ment of 48-60 km. The four faults In and
adjacent to the Gabbs Valley Range probab-
ly have a minlimum of 4 km. displacement
each, and the two easternmost faults may
have dlsplacements as great as 10-15 km.
each. 1in addltlon to the four northwest-
striking right-slip faults, several north-
east-striking conjugate left-slip faults
are present. The most Important of these
conjugate wrench-system faults llies just
east of the Monte Christo Range and Is the
only fault In the reglon that shows exten-
slve assoclated drag foldlng. Thls fault

drags beds of cobble conglomerate from
northeast strikes In exposures several
kilomsters eoast of the fault zone *to

northwest and west strilkes adjacent to the
fault zone. This majJor fault probably has
at least 10-15 km. of left-slip displace-
ment.

Listric normal faults are abundant In
several! localltles along the Gabbs Valley
Range. These strlike northwest--parallel
to the range-bounding right-siip faults--
and are princlipally down to the west.
Tertlary volcanlc rocks appeer to be
detached from the underlylng Mesozolc
basement rocks In most localltles. The
detachment faultlng, wrench faulting, and
listric-normal faulting were synchronal
and recurrent. Strike-slip faulting along
northwest trends commenced about 25 m.y.
ago and has perslsted Into recent times.



