Singatse
strikes |

4015 STOP 5.

gulld Mine Member of the Mickey Pass Tuff
[n detachment fault contact over pre-
Tertiary rocks. The Singatse Tuff, form-
Ing the ridge crest, is In detachment
tault contact over the Gulld Mine Member.
To the east In thls canyon wall, the Guild
Mine Member wedges out.

climb hill on *the north slide of the
wash 1o whitish outcrop along the pre-
Tertiary-Tertlary contact. Return +o
vehicles.

40.45 STOP 6.

(Time permitting). 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 side of tracks to the south.

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

64.0 Junctlon of Bonanza Rd. (chaln-!Ink
fenced compound on the right). Turn
left, cross rallroad +tracks, and
proceed to Hawthorne.

65.45 Major Intersection just past ceme-
tery on rlght (west) slide of road.
Proceed stralght ahead through Inter-
section and stralght ahead at next
stop sign onto F Street. Proceed
about 3 blocks to the EIl Capltan
Lodge (Best Western Motel) and Ca-
sino.

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 NEVADA

El B!
Denver.

EKREN, U.S. Geologlcal Survey,

F« M. BYERS, JR., Los Alamos Sclentific
Laboratory, New Mexlco.

ABSTRACT

Four northwest-striking, en echelon right-
sllp faults are exposed in and ad]acent to
the Gabbs Valley Range In west-central
Nevada. These faults, together with
northwest-striking faults exposed I[n the
Gillls Range and Walker Valley to the
west, lle wlthln 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 mlnlmum of 4 km. displacement
each, and the two easternmost faults may
have dilsplacements as great as 10-15 km.
each. 1n additlon to the four northwest-
striking right-slip faults, several north-
east-striklng conjugate left-sllp faults
are present. The most Important of these
conJugate wrench-system faults lles jJust
east of the Monte Christo Range and Is the
only fault In the reglon that shows exten-
slve assoclated drag folding. Thls fault
drags beds of cobble conglomerate from
northeast strikes In exposures several
kilometers east of the fault zone +to
northwest and west strikes adjacent to the
fault zone. This major fault probably has
at least 10-15 km. of left-slip displace-
ment.

Listric normal faults are abundant I[n
several localltles along the Gabbs Valley
Range. These strlke northwest--parallel
to the range-bounding right-slip faults--
and are princlpally down to the west.
Tertlary volcanlc rocks appear +to be
detached from +the underlylng Mesozolc
basement rocks In most locallitles. The
detachment faulting, wrench faultlng, and
listric-normal faultlng were synchronal
and recurrent. Strike-slip faulting along
northwest trends commenced about 25 m.y.
ago and has persisted Into recent times.
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FIGURE 1: {ndex map of Nevada showlng Walker Lane structural zone and locatlion of quad-

rangles referred to in this report and In Hardyman (+hls volume). Width of Waiker Lane
zone based on data from Welds Carr (written communs., 1983-84), and Ekren and others

(1976) .

INTRODUCT i ON

The Gabbs Valley Range and vielnlty In
west-central Nevada |s very Intrigulng
geologlcally because the area straddles
the Cenozolc Walker Lane structural zone
(Flg. 1) and, In additlon, lles wlthin +he
Mesozoic Luning embayment of Ferguson and
Muller (1949) and Muller and Ferguson
(1939).  The area |les north of +he Pan-
cake Range |!lIneament (Flge 2) which marks
a2 change In the +tectonic fabric of +the
Walker Lane. North of +the |lneament
strike-slip faults are consplcuous and |Je
within a relatively narrow zone; south of
the |lneament they are not easlly dis-
cerned and the lane |s character|zed by a
broad reglon of distributed shear (Ekren

and others, 1976).

The principal sedimentary rocks wlthin
the embayment consis+ of shallow marine
carbonates and clasties and deep marlne
turbldites of Trlassic and Jurasslc age
(Muller and Ferguson, 1939; Ekren and
Byers, In press a, b, ¢, d). Sedlimentary
rocks of Palsozole age are absent over an
extremely broad area, apparently havling
been eroded from the area prior to the
encroachment of +he Mesozole sea and
development of the Luning embayment.

Sedimentary rocks of Trlasslc and
Jurassic age were extenslively folded and
thrust faulted during the Jurassic Perlod
(Ferguson and Muller, 1949) and subse-
quently were |[ntruded by numerous !large
masses of Mesozolc bathollthie rocks that
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FIGURE 2:

strike-slip faults and geographle features referred to
Photo from Ekren and others (1976).

(this volume).

range [n composltlon from dlorite *to
granite. The batholithlc rocks are spa-
tlally and tempora!ly part of the Sierra
Nevada. :

Mesozolc basement rocks had been deeply

eroded and the paleotopography was subdued
vhen the first Tertlary volcanlc eruptions
occurred. These eruptlons started about
29 m.y. ago and ended about 6 m.y. ago.
Stratigraphy of these volcanlc rocks Is
described In detall In Ekren and others
(1980), and the stratigraphy and petro
graphy of the Mesozolc rocks are described
In Muller and Ferguson (1939), Ekren and
Byers (In press a, b, ¢, d), and Hardyman
(1978, 1980).

The objective of thls paper Is to
describe the princlpal Walker Lane struc-
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Rellef map of part of eastern Callfornla and western Nevada showlng major

In thils report and In Hardyman

tures In the Gabbs Valley Range. Excel-
lent exposures of the rocks In thls rugged
range reveal! certaln faults that seem to
be an lIntegral part of strike-slip fault
systems wherever strike-slip faulting can
be documented In the Baslin and Range
province In Nevada. These strike-sllp and
related faults Include detachment faults
and llstric norma! faults.

RIGHT-SLIP FAULTS

IND1AN HEAD FAULT

The westernmost right-sllp fault In the
Gabbs Valley Range and Immedlate vicinlty
Is the iIndian Head fault (Flg. 3), named

for an eroslonal monollth of basalt (see
1-1578). Right-sllp displacement along
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venerajized geologic map of Gabbs Valley and GlIllIs Ranges.
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this fault amounts to slightly more than 4
km., based on the offset of a steeply
dipping marker bed In the Luning Formation
of Trilasslic age In the viclinlty of T. 9
N., R« 33 E. (see {-1578). Southeast of
thls area, the fault separates bedrock of
Mesozolc age from alluvium of Quaternary
and Tertiary age, but only In one locali-
ty, near a small outller of Cretaceous
granitic rock, does t+he fault show as a
well deflned |lIneament on aerlal photo-
graphs (Flg. 4). The extenslve eroslon of
the scarp along the well-defined llneament
suggests that the Jlatest movement along
+hls fault was probably Plelstocene I[n
age. The time of earllest movement along
the indian Head fault Is not easlly decl-
phered. The abundance of landsllipped
debrls beneath a 5.8-m.y.-old black latite
(see 1-1578) seen In exposures east of the
fault suggests extenslve displacement
prior to the latite Intruslive and extru-
sive activity.

GUMDROP HiLLS FAULT
This fau!t Is almost contlinuously exposed
from the northwest corner of T. 8 N., R.
34 E. In Soda Spring Valley to Nugent Wash
In the southeast 1/4 of T. 11 N., R. 31
1/2 E« The fault contlinues northwest from
Nugent Wash for another 24 km. and Is a
major fau!t through the northeast part of
the northern Glllls Range. Here (Flg. 3)
a Mesozolc granite Is offset about 6.4 km.
along the fault (Hardyman, 1978, 1980).
in the viclinity of Soda Spring Valley, the
fault displacement Is not preclsely known;
however, on the north flank of the valley,
10 km. north of Lunlng, steeply dipping
sedimentary rocks of Trlasslc age Inter-
secting the fault at a high angle on the
east side (In the northwest corner of T. 8
N., R. 34 E.) appear to have correlative
rocks (also steeply dippling) on the west
side of the fault about 9 km. to the
northwes+t; hence, the actual displacement
Is Inferred to be close to thls apparent
offset. Most of the displacement predates
a8 5.8 m.y. old (Ekren and others, 1980)
black latite Intruded and extruded along
the fault (Fig. 5) In T. 12 N., R. 32 E.
The Gumdrop Hills fault Is of speclal
Interest because It separates an area to
the northeast that contalns blocks drama-

TERTIARY — W. CENTRAL NEVADA

tically affected by llstric normal! faults
from an area to the southwest where such
faults have not been poslitively lIdenti-
fled.

BENTON SPRING FAULT
This fault 1s named for Benton Spring,
located about 1.6 km. north of the town-
shlp line between T. 8 N. and T. 9 N., R.
34 E. The fault was flrst recognized as a
right-slip "flaw" by Ferguson and Muller
(1949, p. 14) who Inferred about 4 mi.
(6.4 km.) of horlzontal movement. Nlelsen
(1965) postulated a diIsplacement of at
least 6.4 km. and posslbly as much as 16
km. We belleve that the Cretaceous grani-
t+ic pluton, with I[ts steep south contct
with country rock exposed east of Highway
23 (Flg. 3) has been displaced 4 to 6 ml.
{6.4~9.6 km.) from Its orlginal position
opposlte the granlite that straddles the
range |lne between Rs. 33 and 34 E., T. 9
N. The Tertlary welded tuffs, detached at
their bases on both sldes of the Benton
Spring fault, nevertheless show a right-
sllp displacement of about 8 km. This
suggests that +the movement along *tThis
right-slip fault Is entirely Tertlary in
age as deduced earllier by Ferguson and
Muller (1949, p. 14). Similaritles of
displacements also suggest that the de-
tachment-fault displacements are minimal.
All the right-sllp faults, Including
the Petrified Spring fault (see later
pages), have breccla and gouge zones that
vary In thickness from a few meters. to
several tens of meters; the wldest of
+hese zones Is assoclated with the Benton
Spring fault. 1{n places along this fault,
+he Mesozolc granltic rocks are mechanli-
cally ground down to the consistency of
coarse sand for a dlstance of 100 m. or
more away from the fault (Flig. 6). The
mineral constituents In the "sand" are
fresh. 1in contrast, the Tertlary volcanlic
rocks adjacent to the fault are extenslve-
ly altered and locally Impregnated wlith
pyrite and gypsum of presumed hydrothermal
orlgin. A comblnetlon of gouge and argll-
lically altered volcanlc rock In zones as
wide as 30 m. Is present along the fault
between the sanded granite and relatively
Intact welded tuff or other volcanlc rock.

The fault controls the slte of Benton
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FIGURE 4: Fault scarp In older fanglomerate along the indlan Head fault (see Flge 3 for
scale). Deep erosion of scarp Indlcates a Plelstocene age.

| GABBS VALLEY PLAYA

FIGURE 5: View northward of black latite (5.8 m.y.) Infruded and extruded =along the
Gumdrop HIlls fault south of Nugent Wash.
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\Ground-up

“Sanded”,

looking northward at "sanded"™ gouge zone along the Benton Spring fault

Views
distant view wlth arrows showlng width of ground-up "sanded™ granlte on west side of

-

FIGURE 6

A

’

Singatse Tuff of the

Is ground-up hydrothermally altered welded tuff;

whlte zone

K}

faul+

Benton Spring Group forms bluff on east slide of fault; B, close-up view of same outcrop.

On both views,

dark rectangular patch within clrcle on white ground-up tuff zone Is a 12 X

15 foot tarpaulln for scale.
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Spring and other springs in the Gabbs
Valley Range; the springs Issue from the
clayey fault gouge. Where s!ickensldes
are visible along the varlous fault sur-
faces, they are nearly everywhere horizon-
tal or subhorizontal, Indicating strike-
slip movement.

Age of faulting along the Benton Spring
fault and also along the Petrifled Spring
fault (see later paragraphs) can be de-
duced by several |lnes of evidence. The
Tuff of Redrock Canyon (Ekren and others,
1980; and 1-1577) rests on a varlety of
land-slpped debrls, including granite
boulders several meters In dlameter.
These debris zones are conflned to out-
crops’ Iin the area between +the Benton
Spring and Petrifled Spring faults and
seem to be most easlly explalned as pro-
ducts of Intense strike-slip faulting.
The tuff of Redrock Canyon Is almost 24
m.y. old (Ekren and others, 1980; R. F.
Marvin, wrltten commun., 1983). Debris of
lands!ide origin Is present also at numer-
ous localitles beneath +he lavas of Mount
Ferguson, which are princlpally about 22
to 15 m.y. old (see 1-1577, 1578). Fur-
thermore, In the NEI/4 T. 10 N., R. 33 E.,
a major fault that strikes subparallel +o
the Benton Spring fault shows evidence of
both vertical and horlzontal motilon prlor
to the deposition of the Polnsettia Tuff
Member of the Hu-pwl Rhyodaclte, which has
been dated at 22 +o 24 mey. (Ekren and
others, 1980; and 1-1577,78) . The tuff
was deposlted agalnst a preexlsting fault
scarp and was subsequently faulted prior
to the deposition of the lavas of Mount
Ferguson.

PETRIFIED SPRING FAULT

Thls fault Is named after Petrlfled
Spring, whlch Is located about 1.6 km.
west of the nearest splay of the faul+
(Flg. 3). The fault Juxtaposes varlous
lavas of Mount Ferguson that have no
recognlzable marker horlzons; therefore,
the amount of dlsplacement along the fault
cannot be accurately determined. Recent
mapplng by R. F. Hardyman (ora! commun.,
1983) In the Cedar Mountaln area east of
the faul+t, however, reveals the presence
there of the tuff of Copper Mountaln and
tuffs of the Benton Spring Group (Ekren

and others, 1980). These OCCurpg
the Cedar Mountalins suggest, |, Iy
displacement along this faulf--probamama
the order of 16 km. or, 2) a rammkgw
broad distribution area of +he tutg ly
the viclinity of +he township |jne betys
T. 8 and 9 N., R. 35 E., the fault S
scarps and shutter rldges where |; Ll
older alluvium (Flg. 3, QTa). ks

The Petrifled Spring fayl+
into Stewart Valley (Ekren ang Othep
1976, p. 7) between +he Pllot Mounfun;
and Cedar Mountaln. Recen+t mapplng In
Stewart Valley by M. Mol inari, [“rl*hn
commun., 1983) has deflned rlgh*‘ﬂip
fault-related structures there |n Cenozol,
sediments; and rifts iIn Stewart V°||3Yam
on Cedar Mountaln +hat formed during +p,
earthquake of 1932 were regarded by Gla-
nella and Callaghan (1934) as Indlcafng
right-lateral horlzontal movement, 1y,
shutter ridges In older alluvium, together
with the earthquake data of 1932, Indlcate
the 1lkellhood of contlnulng earthquake
activity along +his system of righ+-sHp
faults.

nCes

In

LEFT-SLYP FAULTS

Left-slip faults occur sporadlically
throughout the map area. The most spec-
tacular of these cuts through Gabbs Yallsy
along the east flank of the Monte Cristo
Range (Flg. 3). The fault Is pooriy
exposed compared with “+he right=sllp
faults described earller, but I+s locatlon
can be accurately dellineated because of
the occurrence of reglonal drag. The
east-dipplng Cobble Cuesta lylng Just east
of the faul+t (Flg. 3 and 1-1579) has been
dragged from a reglonal N. 40° E. strlke
to N. 30° W., and flnally to a westerly
strlke adjacent to the fault zone. The
left-stip fault, Itself, strikes about N.
30-40° E. The magnitude of drag assoclea-
ted wlith thils fault in +he relatlively
young cobble conglomerate suggest that the
total amount of left-slip displacement Is
large. The Monte Cristo Range on the west
slde of thls major fault may have moved
southwestward 16 km. or more relative to
Gabbs Yalley.

The rocks In Gabbs Valley are Indeed
relatively young compared to the welded




Projects
thar."s' ;
fountains
pp ing lh i

(wr[+1eh

ght-siip

Idlca‘Hr_j'g'
together
Indicate.
irthquake
ght-slip:

adlcally
st spec-

s Valley

s Crlsto
poorly
ght-slip
location
:ause of
g. The
ust east
has been
. strike

westorly

- The

about R;.-

assocla=
atively
that the
yment s
the west
‘e moved

1tive to _-

Indeed

welded

yuffse The conglomerate that caps Cobble

cuesta Is probably Pllocene In age (sse i-

1579), and the basal part of the underliy-
jng Esmeralda Formation In this area has

| een dated at about 15 m.y. old. This

srea also Is the slte of recent fault

- scarps that formed during an earthquake in

1954. The scarps are not located along
the maln left-sllp fault, but Instead they
occur along an .adjacent north-trending
tault showing right-lateral oblique sllip
tsee 1-1579) .

individual left-slip faults that seem

;'fo have less than 1 km. of displacement

are numerous on both sldes of the indian
Head rlght-slip fault which separates the
southern Glllls Range from the Gabbs

~yalley Range (Flg. 3; 1-1578). The left-

slip faults on both sides of the right-

sllp fault strike due east to about N. 60°

gE.--dlverglng conslderably from the N.
30-40° E. strike of the maJor left-slip
fault In Gabbs Valley described above.
The left-sllp faults In the southern
Gll1ls Range area and southwest flank of
the Gabbs Valley Range (Flg. 3), appear to
terminate agalnst the indian Head fault.
At least those on the east slde of the
Iindian Head =zone termlinate agalnst the

- major fault, whereas those on the west

slde of the =zone elther terminate or
become Indlstinct adjacent to the fauilt.
The major rlight-siip fault and the minor
left-slip faults probably formed simul-
taneously and are part of a slngle system
of conjugate wrench faults.

DETACHMENT FAULTS

The nearly flat detachment faults men-

tloned previous!y are an Important part of

the tectonlc fabric of the central! Walker
Lane as well as farther south In the Lane
(see discussion of the Mellan HIlls south-
east of Tonopah In Ekren and others, 1971,
P+ 74). Both here and southeast of Tono-
Peh, the "flat" faults appear to be syn-
chronal wi+h strike-slip faulting and also
¥Ith the development of numerous repeti-
tlous 11stric normal faults.

The best evidence for detachment faul+t-
Ing In the Gabbs Yalley Range I|s the
Pronounced angular discordance at +the
Contact between Tertiary -welded tuffs and
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the Mesozolc basement rocks. For example,
In the range north of Soda Spring Valley,
between Rs. 33 and 34 E., the tuffs of the
Benton Spring Group (Flg. 3, Tw) dip as
steeply as 60° into the nearly flat con-
tact wlth the underlyling Cretaceous gra-
nite. The fault zone Is concealed
throughout thls area except In a few
prospect plts; however, the occurrence of
densely welded tuff dipplng 60° onlf 3 or
4 m. above masslve granlte or other varle-
tles of Mesozolc rock Indlicates a struec-
tural contact rather than a deposltional
one. The amount of dlsplacement Is prob-
ably relatively small--perhaps not more
than a few tens or hundreds of meters--
even though clay gouge as thick as 1 m.
was seen In some of the prospect pits In
T. 10 N., Rs. 32 and 33 E.

Detachment faults higher In the Ter-
tiary section, for example at the base of
the lavas of Mount Ferguson (Flg. 3, Ti1f),
are locally spectacular where there are
thick zones of gouge and breccia; but
elsewhere, flat-fault movements are diffl-
cult to prove due to a lack of breccla or
gouge. The best exposed and documented
detachment faults In this reglon are In
the northern Gillls Range (see Hardyman,
thls volume).

NORMAL FAULTS

Normal faults are abundant throughout the
Gabbs Valley Range and vicinity where two
distinct types have been noted: (1)
repetitious listric faults that flatten
wlth depth and (2) hlgh-angle normal
faults that show no flattenlng at the
current soroslonal level and presumably
penetrate deep Into the Mesozolc crust.

LiSTRIC FAULTS

Repetltious listric faults are consplcuous
features of the Gabbs Valley Range between
lat. 38°40' and 38°52' N. (Flg. 3). They
are best developed and wldely exposed In
the Gabbs Valley Range south of Nugent
Wash In T. 11 N. and R. 32 E. (between the
Benton Spring and Petrifled Spring
faults). it should be emphaslzed that

only a few of the major faults, exhlbiting
dlsplacements of at least several tens of
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meters are shown on Fig.
11576 to 1579.
South of

3 and on maps

Nugent Wash, +these faults
together with myriad mlnor parallel
faults, when viewed from a distance,
resemble bedding planes of thin-bedded
strata. In fact, a geologlst without a
working knowledge of textures In welded
tuffs might well conslider +he closely

spaced faults as bedding surfaces. The
minor faults have the same attitudes as
the major faults wlth large displacemen+s,
but displace the strata only a few centl-
meters. Both +he major and mlnor
faults dip 40° +o 60° westward
Nugent Wash and Wlldhorse Canyon
and they strike parallel
strike-slip faul+ts (Fig. 3). They are
conslstently down +o the west between
Nugent Wash and +the Golden Pen Mine In +he
SW1/4 T. 11 N., R. 32 E., but south of the
mine, along +he limbs of an antliclline,

llstric
In the
areas,
to the bounding

- they are down +o the east on the west
flank and down +o the west on +he east
flank. Still farther south between W]|d-

horse Canyon and Win Wan Flat (Flg. 7},
the faults dip westward as gently as 25°
and the beds commonly dip eastward as much

as 70° but locally are vertical. Where
vertical attl+udes prevall, the underlylng
fault planes probably are nearly flat

because with +his type of faulting, +he
beds consistently malntain a near 90°
attitude relative to the fault plane
{Anderson, 1971, 1973; Proffett, 1977
Angeller and Coletta, 1983). 4np this
area, the Mesozolc rocks exposed In win-
dows beneath the Tertlary strata do not
appear to be repetitiously faulted. This
fact, together with the steep attitudes of
the bedding In +he Tertiary rocks (see
c€ross sectlon, Flg, 7), suggest that +he
istric faults either merge tangentially
with the detachment fault or Intersect +he
detachment fault at Jow acute angles, such
as Inferred In the cross sectlon (Flg. 7).

The tuffs that are repeated by listric

faults In this part of the Gabbs Valley
Range, between +he Gumdrop HI!ls and
Benton Spring faults, compose the oldest
part of the Tertiary volcanlc section--

princlpally the Benton Sprilng Group (29 to
26 m.y.). The rocks affected by listric
faults farther east in the Gabbs Valley

Range, between the
Petrifled Spring faults
about 22 to 24 MoV
younger tuff sequence—prlncgpa,
Polnsettia Tuff Member of  +he
Rhyodacite. The +two +y
these separated areas appear iq
equal denslty of |[[strie
though we have shown only a fey
largest listric faults in Figs.
Comparable to +the older tuffs
Nugent Wash, the tuffs of the p
are repeated by listriec faults (]
of the Polnsettla Mine) where
superflcally resemble bedding. The erodeg
faulted sequence resembles glans
waves when viewed from the alr.,
clent rellef In +the Poinsettia area
ly reveals +the flattenlin
of the faul+s.

Benton Spr|

ng 5ﬂd
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5

have In
faul+s,
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GVQR
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Ocean
Suffl.
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g downward nNaturg

in some of +he deepest
canyons, the faults are seen to be

flat, and +he overlylng +tuffs of tha
Polnsettlia dip vertically Into the fault,

Although the +wo tuff sequences, rang-
Ing In age from probably 29 Mays to
M-Ye, show equal density of listric faylts
between the Gumdrop Hills and Benton
Spring and between the Benton Spring ang
Petrifled Spring faults, the next over|y-
Ing volcanic sequence (lavas of Mount
Ferguson) appears to be less faulted. We

nNear|y

22

may be decelved, however, because fey
marker zones are recognlzable In +the
sombre Jlava plle, and some slgnlflcant
faults undoubtedly were over looked,
Nevertheless, +the lavas, which rangs |In

age from less than 22 to 15 m.y.,
gently +than
and

dip more
the underlylng welded tuffs;
inasmuch as the dips of the tuffs are
In large part Ilstric-fault dependent and
commonly are 60° op more, It probably
follows that the lavas with dips as gentle
as 5°-10° are relatively unfaulted. The
Inference that +he lstric-faulting epl-
sode may have largely predated the lavas
Is supported by many observations that
Indlcate a marked angular unconformlty at

the base of the lava plle. in some places

the lavas rest on wedges or thick Jenses
of debris or breccla of the Polnsettla
Tuff Member and older volcanlc rocks.
Most of these lenses are Intercalated

between the lavas and the Polnsettia Tuff
Member. These two relatlons Indlcate that

|
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FIGURE 7: Segment of Gabbs VYalley Range south of Wlldhorse Canyon between Gumdrop Hills

fault zone on right. Thls part of the range Is strongly affected by Ilstriec normal
faults. Normal faults east of the Benton Spring zone are not of the llstrlc type, but In
the upper right corner of the map above the right-slip fault, listric faults again
dominate. Most of the volcanic rocks In cross-section are massive welded tuffs. Form

llnes are used to show attitudes. T and A Indlcate "toward" and "away from" observer in
Foss-sectlion.
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slgnlficant tilting of beds related to
assoclated faulting eplsodes occurred
prior to the deposltion of the maln plle
of lavas of Mount Ferguson (extruded after
the Polnsettia Tuff member dated at abou+t
22 mey.eda The overal} distribution of
lenses of debris (see i-maps 1376-1379,
and out Flg. 3) tend +o rule out the
possibllity that +he debris Is volcano-
tectonlc caldera related. We Infer that
the tectonlc actlivity which gave rlse to
the debris Included listric faulting.

HIGH-ANGLE NORMAL FAULTS

Except for the areas Just described, those
character|zed by abundant listric faults,
the remalnder of the volcanlc terrain In
the Gabbs Valley Range contains only
high-angle normal faults that trend mostly
northwest but show conslderable varlation
in strike. These faults and also +he
normal faults |n pre-Tertlary +terralns
ptot as nearly stralght Ilnes on +he map,
even |n areas of falrly high rellef,
thereby Indicating steep attitudes of the
fault planes. Furthermore, some of these
steeply dlpping faults, which have only
dip-slip sllickensldes, are weakly mlneral-
lzed and were condults for rising hydro-
thermal solutlons. The lIstric faults, In
contrast, that are recognlzed only In
Tertlary terralns were not condults for
ascending solutlons. An example of these
relations Is shown In Flg. 3. East of the
Golden Pen gold mine, along the entire
eastern flank of the Gabbs Valley Range,
the volcanic rocks dip 25° to 40° eastward
and are repeated by numerous llstric
faults that are down to the west and dip

_about 50° to the west. (it Is emphasized

agaln that due to +he mapplng scale, many
minor listric faul+ts which are present In
this area could not be mapped.) None of
the maJor or minor llstric faults are
mlnerallzed. At the Golden Pen gold mlne,
however, a high-angle normal faul+ was
mapped that Is down to the east. This
fault, which dips 75° 4o 80° eastward and
shows only dip-slip slickensides, |s
weakly mlneralized. The west-dipping
listric faults must either abut +his
east-dlpping norma! faul+ at a hlgh angle,
probably at a shallow depth, or the mlner-

allzed fault cuts directly 4 ‘

hrgu

gh 4
Intergq ]ni;
gl m”efviﬁ

listric faults. No fay|+
were seen In the mlne dyrj
in 1972.

Other close assoclationsg of hlgh-
normal faults and IHstrc fau[*smsh!
present elsewhere. On Fig. 3, foran
ample, note that high-angle norm&ifa;b
with mostly stralght-|Ine s
abundant east of the Benton s
whereas west of this fault, ||
characterlze +he range.

Fp acCeg he
Pring fay)y
stric fauH;

SUMMARY

(1) A conJugate fault system conslsﬂngof
coeval northwest-trending 'ﬂgh*wlb
faults and subordinate norfheasf—h@nmw
left-slip faults s present in tphe Babhs
Valley Range and vielnlty withip the
central part of the Walker Lane STruchwﬂ
zone. Movements along these Wrench fay|s,
began about 25 m.y, 390 and have cont|y
to the present time.

(2) Tertiary rocks are detached fro
underlylng Mesozole basement rocks
throughout most of thls part of the Walker
Lane, and detachment faults also accur af
higher stratigraphic levels |n the Ter-
tlary volcanlc section. Detachment faults
at the hlgher leve!l affect rocks as old as
25 m.y. and as young as 15 m.y., theresby
indicating that strike-slip faulting and
detachment faulting overlapped in time.

(3} Normal faults are abundant through-
out the area. Two majJor types have been
observed. One type wlth dlverss tren
shows no obvlous flattening downward and
Is locally mIneralized. This type probab-
ly ranges In age from 25 m.y. to recent
times. The second type strikes consls-
tently northwestward and |[s parallel to
the northwest-striking right=s|ip faults.
This second type comprises |lstric faulls
that flatten downward and are [nferred to
Intersect the detachment faul+ts at a low
angle. These shallow-rooted |Istric
faults do not appear to have served as
maJor condults for rising minerallzing
solutlons; they probably all bottom at the
base of the Tertiary section.

(4) Most Ilstric faulting may have
occurred durlng a time span of about 5 10
10 meye This perlod largely followed the

s




- gepos!tion of the Polnsettia Tuff Member
|, the Hu-pwi Rhyodacite that has been
dated at 22-24 m.y., and preceded the
extrusions of the maln, younger part of

i the lavas of Mount Ferguson (19 m.y. to
8 15 MaY« 8QgO).
i ox~ BbOIJ*
faul

REFERENCES

- Anderson, Re Eo, 1971, Thin-skin dlsten-
sion In Tertlary rocks of southeastern
Nevada: Geologlcal
gulletin, v. 82, p. 43-58.

1973, Large-magnltude

T etrlke-slip faulting north
.~ Mead, Nevada: U.S. Geologlcal
Professlonal Paper 794, 18 p.
Angeller, J., and Colletta, B., 1983,
Tenslon fractures and extenslonal
tectonics: Nature, v. 301, p. 49-51.
" tkren, E. B., Anderson, R. E., Rogers, C.
~ L., and Noble, D. C., 1971, Geology of
Northern Nellls Alr Force Base bomblng
and gunnery range, Nye County, Nevada:
U.S. Geologlcal Survey Professlional
Paper 651, 91 pe.

, Bucknam, R. C., Carr, W. J., Dixon,

late Tertlary
of Lake
Survey

‘cur =
a Tor G« L., and Qulniivan, W. D., 1976,
: East-trending structural! |lineaments In
central Nevada: U.S. Geologlcal Survey

Professlonal Paper 986, 16 p.

, and Byers, F. M., Jr., (lIn press
a), Geologlc map of the Murphy's Well,
Pilot Cone, Copper Mountaln, and Poln-

settla Spring quadrangles, Mineral
County, Nevada: U.S. Geologlcal Survey
Miscellaneous 1investligatlons Map i-

1576.

5 Cin press b), Geologlc map of the
Gabbs Mountaln, Mount Ferguson, Luning,
and Sunrise Flat quadrangles, Mineral
County, Nevada: U.S. Geological Survey
Miscellaneous investigatlons Map -
1577.

____, (in press c¢), Geologlc map of the
Win Wan Flat, Kincaid NW, Klncald, and
indlan Head Peak quadrangles, Milneral
County, Nevada: U.S. Geologlical Survey
Miscel| laneous investigatlions Map 1-
1578,

— 5 (Uin press d), Geologlc map of the
Mount Annle NE, Mount Annle, Ramsey
Spring, and Mount Annle SE quadrangles,
" Mineral and Nye Countles, Nevada: U.S.

Soclety of Amerlca’

215

TERTIARY — W. CENTRAL NEVADA

Geologlcal Survey Miscellaneous Inves-
tigations Map 1-1579.

, Byers, Fo M., Jr., Hardyman, R. F.,
Marvin, R. F., and Sllberman, M. L.,
1980, Stratigraphy, prelimlnary petro-
logy, and some structural features of
Tertlary volecanlc rocks In the Gabbs
valley and &lllls Ranges, Mineral
County, Nevada: U.S. Geologlcal Survey
Bulletin 1464, 54 p.

Ferguson, H. G., and Muller, S. W., 1949,
Structural geology of the Hawthorne and

Tonopah quadrangles, Nevada: U.S.
Geologlca!l Survey Professlonal Paper
216, 55 pe.

Glanella, V. P., and Callaghan, Eugene,
1934, The earthquake of December 20,
1932, at Cedar Mountaln, Nevada, and
Its bearing on the genesls of Baslin
Range structure: Journal of Geology,
v. 42, p. 1-22.

Hardyman, R. F., 1978, Volcanlc strati-

graphy and structural geology of Gillls

Canyon quadrangle, Northern Gilllis
Range, Mlneral County, Nevada: Reno,
University of Nevada Ph. D. thesls, 248
pe

1980, Geologlc map of the Gillis
Canyon quadrangle, Mineral County,
Nevada: U.S. Geologlcal Survey Miscel-

laneous investigations Map i1-1237.

Muller, S. W., and Ferguson, H. G., 1939,
Mesozolc stratligraphy of the Hawthorne
and Tonopah quadrangles,
Geologlcal Society of America Bulletln,
ve 50, p. 1573-1624.

Nlelsen, Re L., 1965,
strike-sllp faulting In the Walker
Lane, west-central Nevada: Geologlcal
Soclety of America Bulletin, v. 76, n.
11, p. 1301-1308.

Proffett, John M., 1977, Cenozolc geology
of the Yerington district, Nevada, and
impllications for the nature and origin
of Basln and Range faulting: Geologl-
cal Soclety of America Bulletin, v. 88,
p. 247-266.

Nevada:

Right-lateral




