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.Abstract.-Lillh Fish Lake Valley is a norlh-treiidiiij; nearly sym-
iiielrical (graben iti tlie central Great Basin. It lies along a regional axis of 
iiitielinal syniniclry; to (lie cast most ranges in the Great Basin dip 
rastward, and lo the west inost dip westward. Little Fish Lake Valley 
.mil Monitor Valley to its west are the two highest major valleys ih Ihe 

•I .real Basin and he within a /one where the crust is.thicker than normal 
lor the Great Basiru North-trending Little Fish Lake Valley is 
sii^ierimposed on several east-trending aerom.igtictic discontinuities: one 
.>! these, referred to herein as the Tulle Crcek-Prilchards Station 
lineament, can be traced eastward for 64 km (40 mi) from Tulle Creek 

iiiii the Monitor Range through the Pritchards Station quadrangle. The 
.xact nature of the lineament is in doubt, but in centnd Nevada it 
;(.Tves as a volcanic province boundary between an area to the north' 
ihat is underlain by thick intermediate lavas and an area to the south 
where these lavas arc virtually absent. Duririg part of its history the 
lineament has been a left-lateral strike-slip fault, and in the Hot Creek 
liaiige, between Little Fish Lake Valley and Pritchards Station, the 
..trike-slip fault is interpreted as passing into a low-angle thrust. The 
4rike-slip faulting and associated thrusting and the (h^velopment of the 
Little Fish Lake Valley graben aU postdate the youngest luff in the 
ii-gion, the Bates Mountain Tuff, dated at 23 m.y., but predate 
Uiffaceous sc<limcnts that yield vertebrate fossils of late Miocene or 
i:arly Pliocene age. 

In late 1966, t he U.S. Geological Siirvby began geologieal 

•md geophysical investigations in central. NcVada in an alleniji t . 

tl) find an iniderground nuclear testing area for the U.S! 

! Atomic Energy Commission supplemental lo the Nevada Test 

.Site. Gcograjihic remoteness aiul at least 1,800 m ( 6 , 0 0 0 ft) of 

:dluviiim aiid (or) volcanic rocks were required. Test ing at the 

iNevada Test Site had. shown previously that tliese lithologies 

|irovide ideal media for underground nuclear testing. Little 

I'ish Lake Valley (fig. 1) met the geographic requi rement 

.idmirably, but could n o t satisfy the geologic requi rement . 

This repor t presents the three-dimensional da ta der ived. 

I>rincipaliy from the 1966—67 investigations and discusses the 

structural set t ing and age of Litt le Fish Lake Valley, the 

• nature of east- trending magnetic l ineaments that transect the 

valley and adjacent ranges, and the hearing the s l r u c t u r o a n d 

history of the valley have on the origin of the Great Basin. 

. " i '. / 

;, ' ivM STRATIGRAPHY 

T h e oldest rocks ex[iosed in the Little Fish Lake Valley area 

are Paleozoic (fig. 2). These were mapped principally hy 

Kleinhampl and Ziony ( 1 9 6 7 ) as (lart of the nor thern Nye 

County. ina[)ping and ..by I1...W. Dodge, J r . (unpuh . da ta) , as 

part of the Morey Peak (juadrangle mapping; these maps have 

been geiicralized and modified for this report . The Paleozoic 

rocks of nor thern Nye" Coun ty were descrihed hriefly by 

KleinliJimpl and Ziony, ( I 967) , and the as.scjnblages in central 
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Figure 1.—Index map of Nevada, showing location of Little Fish Lake 
Valley and line of schematic cross section. 
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Figure 2.—Reainnaissahec geologic map and stratigraphic sections of Li(ll< I isli 1 iki Valli y in a Nyt County N< vada 
Base from U.S. Geological Survey, Tonopah 1:2.50,000 quadr iii},l( l9'>6-62 
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Nevada have' been described elsewhere iii a inultitiide of and Rogers;'!(1974). The ;rocks in the area are eliiefly 
reports: Merriam (1963), Lowell (1965), Nolan, Merriam, and miogeosynelinal carbonates of early and middle Paleozoic age, 
Williams (19r)6), Wuiterer and Murphy (I960), and Quinlivan but include dark cherts and carbonaceous shale of late 

. ' P 



. 1 ' x ' > 

1 

F K K I N BATH DIXON H r A L F ' i AND OUINI IVAN 

-nv <i 

py ' ^ y . iLy ..̂ yL t 
• ^ j > 

107 

C O R R E L A T I O N O P M A P U N I T S 

^ riiO( tne or 
Mux one 

> M i o i t n i 

•OliKotene 

l QUATERNARY .-:• 
AND TERTIARY 

11 i n i A R Y 

r i -RMIAN AND 
PI NNS^ I VANI \ N 

{•I AI F O / O K 

D E S C R I P T I O N O F M A P U N I T S 
i 

QTa ,,AlluvMiin (Quaternary and Tertiary) 

Tts , f. Tuffaceous sedimentary rocks (Pliocene or Miocene) 

Tbt Strat ifnd breccia and reworked tuff (Miocene) 

Tbs 1 riri( ip illy Ii i tes Mountain Tuff and Shingle Pass 
Puff (Mioone) —Also includes tuffs of Lun ir 
( ucstrt Kiln Canvon Or tnjfe Licht n ( .r tek i ot t 

•" Holt \a l ley and ( rested Wheat RUIKL 

Tnm Tuff of the nor lht rn Monitor Range (Tertiary — A(fe 
n 1 itivi to other I i ) tiary rocks uncertain) 

l u f f of the Monitor Range (Miot tnc and Oligocene) 
Tmu Ur»pci unit 

Tml , Low( r unit ^ 

The Tuff of Hot Creek Canyon (Oligocene) 

Twb Winilous Rutte Forniition (Oligocene) 

Twr Tuff of Willums Ridgc and Morey Peak (Oligocene) 

Ta Intermediate l u a s (Oligo(ene) 

Tr Khyolitt 1 tv is (Oligoti ne) 
P P c Dirk g r iy to l l u k c h i r t and shale (Permian and 

I cnnsylvanidn) 

ftr Palco/oic rucks — Stippled where brecciated 

(.•' 

MONITOR 
RANGE 

12 0 0 0 

12 0 0 0 

8000 

n 
IVIONITOR 

RANGE 

^ . 

4000 -

SLA 
Ll VEL 

LITTLE FISH LAKE 
VALLEY 

HOT CREEK 
RANGE 

A 

Tts UCE-I2d O^?- _ 

Iwb 

HOT CREEK 
RANGE 

n' 
Tbs 

JJCE-9 Jt x J j ' A 
Twb 

\ 'i\^3-^^^^.. /p7'3 d '̂ 

12 0 0 0 c 
MONITOR 

RANGE 
' HOT CREEK 

RANGE 
C 

8000 

4000 

SFA 
LEVEL" 

UCE 10 
ThL , 

^p ' - fy7\ '-••• 

i i Contact — showing dip 

.££1 ;±=_L Fault — Showing dip Dashed where 
ipproximat< ly located or inftrred 

dotted where (oncealid Bar and 
ball on downthrown side irrows 

j ^ 

show direction of infern d rti ilive 
movement 

—A .— A A Ix>w angle fault of compresstonat or 
gravi ty slide origin — Approxi 
inately located do t ted where 
(onc tahd Saw tt eth on upjH r plate 

y^ j ( J^2P \~>v Cracked and broken rock — Showing 
^ random dips 

i P 

.?•> 

1 0 5 
• 106 

. I r ace of ixi il pi ine of ant clme — 
Approx imi t t l y located 

Strike and dip of tieds 

Strike and dip of eu tax i t i c s t ruc tu re 
in welded tuff 

Fossil locality 

oHSf" Ltploratory drill hole 

-1—T" 
5 

10 MILES 

10 KILOMETERS 

Figure 2 — ( o n l i n u i d 

Paleozoic age m the Monitor Range south of I ull< Cre( k distonUiuious [)il< s m the Hot Cr(( k Range and ni the Monitor 
which are mapped as jlloditiionouh. Kai.gc r.wrth .,i 1 ,.llc Lr„c,k. l̂wSl wf the rhj.ilit,; is crystal 

The oldest Tertiary rocks are rhyolite lavas that constitute [ibor, nearly aphyric, but some flows at the top of the pile in 



. . . )! -̂  
TERTIARY HISTORY OF LITTLE FISH LAKE VALLEY, NEVADA 

the Hot Creek Range are crystal rich and grade in comjiosition 
toward quartz latite. East of the Hot Creek Range, in the 
Moorcs Station quadrangle (Ekren and others, 1973), the 
rhyolite lavas were dated by 11. F. Marvin (written commun , 
1970) at 37.2±1.0 in.y. . . . , . , , . 

The rhyolites are overlain locally by intermediate lavas that 
range in coinposition from andesite. to (juarlz latite. 'Ihc «, 
intermediate lavas undeilie the north half of the valley and are 
widespread to the north and east, nearly blanketing the 
Pritchards Station quadrangle and the nexl i.'ii-mlnute tjuad 
rangle to the east. Near Nincmile Peak, about 16 km (;l 0 nn) 
north of Lillle Fish Lake Valley, the inlermedialc lavas liavt 
been dated at 35.2±1.1 nty. (F. J. Kleinhainpl and R . I 
Marvin, written commun., 1971). Phenocrysl compositions of 
the principal volcanic rocks discussed are shown by liislogTams 
"in figure 3. • .. .,„-%..."-!'•. • ,. ,.. ,•, ' 

' Along the northeast and northwest flanks iif the valley, the ; 
intermediate lavas are overlain by the Windous Butle Forma 
tion (Cook, 1965). The Windous Butte consists of a hunilrcd 
meters or more of rhyolitic welded tuff that grades upward to 
a thick quartz latitic ca[)rock (fig. 3). The unit is as much as 
4»0 m (1,600 ft) thick in the Hot Creek Range, 390 ni (1,300 
fl) thick in drill hole UCE-12a in northeastern l.jttle Fisli Lake 
Valley, and about 60 m (200 ft) thick in the Monitor Range 
norlh of Tulle Creek. It is not present in the Monitor Range 
south of Tulle Creek. The age, paleomagnelic properties, and 
areal distribution of the Windous Bulle arc iliscussed by 
Grommi;, McKee, and Blake (1972), who concluded ihal llu 
unit is 30.7 m.y. old and that it has a-reversed inagnetic 
polarity^ ; ..̂  . . • , • 

y\l Morey Peak in the southeastern [lart of the mapjied area a 
ihick prism of welded tuff, the luff of Williams Ridge and 
Morey Peak, occurs which is at least 910 m (3,000 ft) ihick 
W. J. Carr (written commun., 1972) concluded that this tulf 
lies within a resurged pari of a large caldera. The tuff is 
lilhologically similar to the upper ipiartz latitic part of the 
Windous Butte Formation,- and polassium-argon . analyse s 
indicate that the two units are virtually the same age. 'I he 
Windous Butte is inferred to have been extruded, from cither 
the Morey Peak area or another part of the central Nevada 
caldera complex that lies east of Morey Peak (U.S. Geologital 
Survey, 1970, p. A39-A40). ,: ... ',..;:-. • .; , 

, Welded tuffs younger than the tuff of Williams Ridge and 
Morey Peak crop out on the west flank of Morey Peak; tht 
principal one of these tuffs is the tuff of Hot Creek Canyon, 
which consists of several ash-How luff cooling iiiiils (H.W 
I^Ptlge, Jr., unpiib. data). These cooling units are compost 
fionally zoned from rhyolitic bases to (juartz latitic tojis (no 
."rejircsentative" histograms are shown in fig. 3). Potassium 
argon analyses indicate that they are between 28 and 30 m y 
old. The tuff of Hot Creek Canyon is overlain by, the Shingle 
Pass Tuff (fig. 2) and also by local units in the vicinity tif ': 
Morey Peak (H. W. Dodge, Jr., unpub. data). ;,: 
• In the Monitor Range, south of Tulle Creek, tlie ash-flowi,' 
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of lift lateral slnkt-slip faiilling-^niovcmenl of lli< norlluin loc ilion doi s not lute^siril) (oincidc precisely with the y 
block westward with respect lo the .soiilhcrn block. A \\cdf,c , acroina^nclic lineament (fig. 6). 1 he lhrustin„ is somewhat J j ' ^ ; ^ , 
of black chert caught heiween two branches of the Tulle Creek .-analogous to that described by Sharp (1967, p. 71 0, 711, fig pAS]^ "̂  
fault (fig. 2) seeiningly is best accoiniled for as having been 3, pi. 1) along the right-lateral strike-slip San Jacinto.and ^-^^ij^i.' 
dragged to this position by lefl-lalcral movement along ihe, ".Coyote Creek = faults in the Peninsular Ranges of southern ' ' 'p^j . 
lault. The slratigrapliic relationships of the Tertiary volcanic-Califiirnia. Our inlcr|irelalion of thrusting in the Hot d e c k / y l , ' 
rocks likewise support a left-lateral .slrike-.slip fault inlerpieta- Range is bascil on ( I ) the direct'observation of a low-ang le ' ? ] ' 
tion. For example, norlh of the Tulle Creek fault llu; Paleozoic ; fault that dips 20°-30° N. at locality A (fig..2), (2) intense \ n j-^ 
rocks are overlain directly by at least 4.10 in (I ,.')00 ft) of" local brecciatio'n where the Windous Butte Formalion abnls jV>/Vj^ 
intermediate lavas (|irinciiially andesiie and (|uarlz lalitc). The ) ohier volcanic rocks or Paleozoic rocks along the south edge of ^'^y^'^y 
kivas are absent south of Tulle Oeek except for a small slideVthc plale (fig.. 2), (3) the occurrence of an anticlinal fold that ,!jijVf4/ 
mass that is intercalated in ihc lower unil of the tuff of;Aaffecls only npper-[tlate. rocks south of the Tulle Creek- -f,!!,'!,. 
Monitor. Range and a thin andesitic now(?) less than Ifj tn (.'iO | Pritchards Slaticiii lineament, and (4) the oecurrenee of several ^C^*^ '̂, 
ft) thick that rests on Paleozoic strata in a faull block nortli of ;»normal faults, that affect only. llic. upper-plate rocks. At y ' 
Daittillc Canyon (not shown, on fig. 2). The andesite ^ al'1: locality? A (fii.O 2), the ufiper plalcconsistsdf the up[)ermost , ' -
Danville Canyon, however, is nearly aphyric and does n')l have /larl of the Windous Butle Formiilion. The luff is brecciated 
a counterpart north of Tulle Oeek; it could be a thin sill or • and altiliides are chaolic. Between Ificalilies A and B the upp< r j 
dike. The virtual absence of the andesite lavas soulli of the f iilate rests on d r abuts the old rhyolite, 'and very litlli ^ 

' • • : ' •-' f . . ' - ' - •' ^ * ' " 1 5 

I ulle Creek fault and the juxtafiosition along, the fault of; brecciation occurs there. In this area abimdant norlh-treniling 
Windous Butte Formalion anri thick piles of ash-flow tuff riorrnal faults (only two of which are shown in fig. 2) 
(lower tuffs of the M<inilor Range, fig. 2), which are unknown • consistently drofi. the strata down to the 'west. These faults 
m exptisnres to the east, are niost ea.sily ex|)lained by ;...,a|i|>ear to be entirely confined to the np[)cr plale and hav( 
lefl-lateral strike-sli|i movemenls along the Tulle Oeek fault.; .dis[ilaccmenls ranging from 3.0 tn (10 ft) or less lo as much as 

Ea.st of the mapped area in the Pritchards Station qiiadranglc'V 46 m (1.50 ft). Their eiimulalive effect is to greatly ihin and 
(Dixon and others, 1973), ihe relations are very similar to,.j.extend the uf)[icr plate. At locality B, the rhyolite lava is cut v 
those at Tulle Creek in ihe Monitor Range. The aiirotnagnelic;^ oiil and the upper plate is _again badly broken where it rests <-
lineament (fig. 6) coincides wilh an cast-trending fault zone xdirectly (in Paleozoic strata; Between localities B and C, two y 
ihal scfiarates contrasting Tertiary volcanic sequences. North;|.? normal faults in thej upper'plate cannot be traced into the -,/ 

' of the fault zone the Windous Bullc Formation is as much as" underlyhig Paleoziiic. rocks. They appear to merge wilh the * ^ 
4H.'5 m (1,600 ft) thick, and the underlying intermediate lavas, '•>«<>h: of the thrust. At locality C the rliyolite is nol brecciated ^ 
logelher with an older welded tuff, the Slonc Cabin l'\)rma-. where the fault is iiiferred to jiass between the rliyolite and 
tion (Cook, 1965), are 300-600 m (1,000-2,000 ft) iliick. : I'aloozoie rocks, but llic Paleozoic rocks are badly fractured ^ < ' 
South of the fault zone between lal ,3»°45' and 38°40' the »"<J, adjacent to the rliyolile, strike parallel to the fault y.ri\ 
Windous Butte is present only as ])arls of large completely'^i (^oului^t. At hicality D the upper plate, consisting of tin 
brecciated allochthonous; ma's.scs that, include intermediate xWindous Butle (and including the Bales Mountain Tuff at th( 
lavas and the Stone Cabin.VAutochlhonous inlcrnK^diati! lavas | . "" r ib end of the ridge) is locally crackled throughout. Uresis "• j 
and the underlying Stone Cabin are present for about L6 km f ''ircctly ,on Palecizoic rocks along the southeast Hank of the 
(I mi) south oflho fault zone. A(iparent offsetsof (he contacl •, "dge and on llu; Bales Mountain Tuff al the southwest end of f / <t 
between .. Stone Cabin Formation and intermediale. lavas llie ridge. The Bales Mountain Tuff in ibis locality includes lht< 
suggest from 3 to 10 km ( 2 - 6 mi) of left-lateral offset iicro.ss ,' luff of Poll Hole Valley, which is about 25 rn.y. old, based on " 
the faull zone. The allochthonous masses south of llie fiiiill .'K-Ar dates of underlying and overlying strata. The luff of Poll j 
/one are not easily accounted for as sim|il(! gravity-slide ;; Hoh; Valley ajipears lo be in (le|iosilioiial contact with thr 
iilocks, because tiiey occur at virtually the same clevalions asr.. Pal<;ozoie ro<:ks. The stnicliiral inversion of the Windous Bulle 
iheir in situ counterparts norlh of the fault zone. The inasses''\;over a much younger luff and the fact that the Bales Mountain 
ajqiear lo be best exjilained as remnants of a thrust j i late ' /ri iff is involved in the thrusting [ilace a definite lower limit of 
associated.with strike-slip movement along the east-lrendingi' 23 m.y. o n the age.of ihrusling and associated strike-sli|i 
faull zone. . .,•' ., ;r. faulting. In this area tuffaceous sediments containinti etiuid 

In tlie Hot Cre'ek Range (figs.''2, 6), we infer iliainiic Tulle ' .aiid camclid fossils of late Miocciie and (or) early Pliocene age 
(j-(!ek-Pritchards Station slrike-slip fault pas.ses into a low-:''- are faulted dcnvn against the plale (fig. 2). This places an uppir 
angle thrust which shoulders or shoals along the bell of .. liinit on the age of sliding and probably also dales the onset of 
Paleozoic rocks exposed north of Morey Peak. The low-angle ) valley lormalion. (Sec discussion on valley configuration.) 
faull dips iiortliwanl, and the upper plale is infi;rrcd lo ' , Al locality E, a north-trending fault drops the u|iper plate 
progressively thicken norlbward. At some location bencalh ihe d o w n lo the west ex|io.sing the lower plate, which consists of 
range the fault probably a[)proaches a vertical alliludc. This brecciated strata ranging in age from Ordovician lo Permian 

fiV-
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llu beds III the iippir pi itr include the Windous Butte 
I ormalion; the luffs Of Crest<;d Wheat Ridge,;and the Shin^h 
Pxss and Bales Mountain Tuffs. These are overlain by 61+ m 
(200+ ft) of slrafified breccia (fig. 2) that ilips 50° E. I h. 
breccia is coinjiosed of fragments of upper-jilalc rocks that 
ringc in .size from less than 3 cm (1 in.) to large blocks 10 m 
or more long. Interbeds of nonwelded ash-fall tuff indie ili 
that this breccia accuniulaled during a period when tuff vcnU 
were still active, probably in areas west of Little Fish lake 
Villey. The north-trending faull [ilane is concealed by brec 111 
dcliris, but judged from the posifioning of breccia against the 
Pileozoie roi;ks the jilane probably dips no steeper than aboul 
40 W.. The breccia musl have been derived from brokdi 
u[i[)er-plale rocks' thai , lay to;: the .cast, and it probably 
iccniniilated siinulianconsly with active thrusting. Upcan)oii 
from locality E , t ' ' ' r ' latite lavas which are interbedded with 
tuffaceous eonglomcrale containing subrounded cobbles of 
intermediate lavas crop out. These strata dip 30 E. in lli< 
(aslcrninost cx[)osures but flatten lo alxiut 15 where lh(^ 
overlie Paleozoic rocks and rliyolile lava. 'I'he Windous Biitli 
rests de[iosilionally QII tli(;se strata, with a 10 -^20 angiil ir 
unconformity. The unconfortnity inilicatcSi that some lillin^ 
and erosion occurred after the extrusion of intermediate I ivas 
md before the deposition of the Windous Butle. The base of 
the upfierfilalc is believed to be below the canyori level in this 
u-ea. On the .south side of the canyon, a faiill fihiiic is exposi d 
that dips 60 S. and displays slickensides ranging from vertn tl 
t j horizontal. 'I'lie faull drops the Windous Butle,. Biti^ 
Mountain, anif Shingle Pass Tuffs (fig. 2) against Palco/oK 
rocks near the upper end of the canyon, and near the lowir 
(nd it swings northward to d r o p ihc younger tuffs agamsl 
bedded conglonieratc and the W'ndons Butte. The rocks in lln 
downthrown block of this fault are badly fractured and m 
pi ices completely brecciated. The degree of fracturing suggi sts 
that this, fault is not a simjile normal faulL, Despite its 
curvature;''it probably has an ap[)rcciable component of lat( r il 
displacement, and it scparatiis an area to the south cliaracti r 
i/ed by abundant normal faults (described above) from an m a 
lo the north that has few normal faults. : 

riie Paleozoic rocks ,exj)osed south of the" volcanic ro( ks 
(Iocs. :A—C, fig. 2) are highly fraeliired in all exposures, ind 
locally they are intensely breceialed. According to 11. W 
Dxlge," Jr. (oral commun., 1972), the breccialion is comp it 
ible with shallow-depth deformation and the possibility cxiils 
therefore, that the low-angle faults in the Palezoic rocks an 
hrt iary in age. If ibis is true, there is no evidence to indie ile 
whether, or in what manner, such faults might be related to 
the deformation that affected the volcanic strata.- >,,., 

The aeromagnetic map (fig. 6) shows a pronounced dis 
eonliniiily wh(;re the volcanic rocks abut Paleozoic strata lo 
llic south of the Tiillc Creck-Prilchards Station lineament. I his 
discontinuity coincides closely with the south edge o f lh( 
upper plate. In Ihis area, however, unaltered rhyolite lavas m 
the lower plale probably contribute to the magnetic anoma 
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That Paleozoic rocks directly underlie the valley Till in this even a few degrees' on the flanks of the "anticline" would i 
area is confirmed by data, from drill hole IJO^E-IO,-'wliich ' icipiiri; an unrealistic cijntral uplift of tens of thousands of 
bottomed in ina.ssive relatively unfractured doloinileof prob- , meters, and such an uplift would have caused the erosion of 
able Devonian age at a depth of 903 in (2,963 fl) after cutting "̂  much, if not all, of the volcanic strata along the axis of tht 
810 111 (2,660 fl) of valley-fill alluvium. The occurrence tif uplift; and (2) the youngest ash Hows found by drilling within 
valley-fill alluvium directly above Paleozoic strata in parts of 'the graben arc also the youngest ash flows cropping out in 
the valley indicates that liie valley is younger ihan the broad areas on adjacent ranges. One fact seems inescapable, 

. youngest ash-flow tuff, which was dated at aboul 2.;1 in.y. • therefore; the block faulting anil the east anil west tilling of 
The data indicate that valley formation b(;gaii in late .;llie!-ranges developed as. a single process without an initial 

Mi(jcene or early Pliocene tiiiie, and il is inferred to have central ujilift of large magnitude: The fact that Little Fish 
extended ihrough Pliocene lime. Late Miocene or early • Lake ..Valley, 'however, remained'relatively high until llu 
Pliocene valley formation is suggested by Cilliily and Masursky graben actually Tormcd and is lopogra[)liically and structurally 
(1965) for valleys in the Corlcz area lo (he north, by .N<ible,-.; |iig|i .(oday suggests that the central part of the Great Basin 
•McKee, Smith, and Korringa (1970) fiir valleys, in north--"was-'cohslantly buoyed up during rifling()f the (irovinci, 

^western Nevada; by Ekren, Rogers, Anderson, andOrkild • possibly by llie additioit of new eruslal material.; 
' (1968) in the Nevada Test Site lo lhc'soulli-soullieast,"and by.-!. |„ Little Fish Lake Valley the rifluig of the crust thai gave 

Anderson, Longwcll, Annslrong, and Marvin (l 'J72) and rise lo the pn^sciit pattern of basins and ranges began siviral 
Anderson (1971a) for valleys iu the Lake Mead area in liuvS .,|,j||io„ years after thi; last ash-flow tuff was erupted, probabi) 
southern part of the Creal Basin. We concur with Stewart * j , , |ui,; Miocene or early Pliocene lime or aboul the same liiiu 
(1971), who suggested that mosl basin-and-range structure in . inferred for basin-an(|-range development in other parts of llu 
central Nevada is late Cenozoic in age and probably is younger Great Basin. There apparently was no outward: migration of 

i than 17 m.y. . ., ba.sin-and-range faulting from a central area as suggested by 
, 7 . •:--., ,. !-r---'-' '•.;•;•'»? •V;,..'^?'! • -x'!. .••i:;-':(.l;;:x >.;X:.Arnislr(ing, Ekren, M<:Ke(!, and Noble. (1969). .Certainly, no 
i i - . l p ' S U M M A R Y O F ' C E N O Z O I C E V E N T S , V vix ^;^J;|^^ close, time and sjia^e relationship exists between eale-alkalini 
' ' , , ' ? i' • . . I . .1 • I .... T'. 1 1 1 t i ' i i ' '''t'"V'.-•;'ash-flow luff v()lcaiiisni in ihe ce.nlral Great Basin and crustal 
-,: Volcanism started in the Little r ish Lake^ Valley .area in,!.', . » j- i . 
-'riv •• 1 » 0-7 ..1 . 1 ' J. r rilting.as.,.ex pressed by the present pattern ol _ basins and 

Oligocene time about 37 m.y. ago with the eruption of ,v. j ', , . 
• .. .. • .i r . . 11 1 • 1 !• 1 I' . • , ; r a Hires. II, as [losliilalcd in l l i i s rciiorl, cast-west .nuii'nelK 

discontinuous piles ol virlually aphyrii; rhyolite lava, r.xtensive " -̂  • ' " 

lineanienls..wcre loci for slrike-sliji movemenls that |)redale the 
formalion (>f gra bens in the central Great Basin,, then il is 
necessary, kV'conclude that in jiarts.of the (>real Basin, 
transcurrent'faulting has both preceded and developed con 
ciirrenlly with basin-and-range normal faulting (Sliawe, 1965, 
llamillon and Myers, 1966; Anderson, 1971a, b). ., . -

In the adjacent areas of the Great Ba.siii the developirienl of 
basins and rangi^s was accompanied by the eruption of rhyolite 

sheets of inlerinediale lavas vvere then erupted north of a line'-. 
that now corresponds lo the Tulle Creek-Prilchanis Station? 
lineament, and we inter thai this distrihiilion conforms elo.sely 

Mo the original distribution. Loitally, erujilion of the .sheets was . 
followed by lilting and erosion. Aboul 33 m.y. ago eruption of, 
ash-flow luff started and il continued ihrough aiiout 23 m.y. 
ago. Some of these eruplions were from .centers located • 

marginal lo Little Fish Lake Valley-the cenler closest lo the , . , , , , , ^ i ,, n i/.-„i ».• î  .z^-,.. 
• 11 . , M n I 1 f, I • I . 1 .1 .1- 11 and ba.siilt (McKee and Si berniau, 1970; McKee, 971) 
valley IS at Morey Peak. Leitdalcral movcinenl along the I u l l e / , , , , . , , n , 

• r I u -, I I c. .- f . I f . .1 ,' Christiansen and Lipinan (I9<2) and Luiman, Proslka, and 
. Crcek-Prilchards Station lincamentveommenced ;all(!r, Ibex. . . . , / , - o \ i i . . r i . ' i i . • 
i 1 ... f ., ,, . • , , . ,i> rr .„., '.'X I .1 1 Christiansen (1972) related The ince|ilibn ol biomodal basalt 

deposition ol the Bates Mounlain lull (2.i m.y. ago) but hadx.. i . i 
' ,„ ,1 I f „ ,1 I I . f . l I ...I !-• I l l \/ II rliyolile volcanism and crustal extension with changes resulting 
. ceased bclore llie devclo|)nieiil ol the Little I'isli Lake Valhty •' n. • r • n r /• i i . 

_ 1 I ,1 1 ... r .1 !• . 1 rii- !• Irom collision. ()f the Last Pacific Rise with a mid-Tertiary 
gralien and the deposition ot the earliest gi-aben-lilling scdi- . . . ,.• •*• 

continental margin trench and the resulting direct contact of 
' ; the American and eastern Pacific plates along a right-lateral 
'/••transform fault system., McKee-(1971) considered the jiossi 

X bility that the change in the type of volcanism noted abovt 
.7 -aiid ihe inception of basin-and-range faulting were caused by 

An interrelafionship must exist between the central location 'thcTCast Pacific. Rise reaching a position beneath Ihe Great 
of Little Fish Lake Valley, tlie anccslral and jiresent-day ; Basin 16 m.y. ago (see al.so Menard, 1964). SCIK)IZ, Barazangi, 
topographic and structural high,;and the anticlinal .symmetry .'.'and .Shar (I 971) jiostnlaled ihal the change was ilue. to llu 
of ihe Great Basin as renected by.range altiliides east and west ^Tcrmihatiini of the early to middle Cenozoic west coast 
of the valley. These features musl be controlled by and miist J subduction .zone about, 25 m.y. ago, which released the 
reflect the nieehanism that gave rise lo the basin-and-range' compressive stress field ami allowed exlciision lo occur in llu 
province. The (lossibility that ' the central Great'Basin was Great Basin. Whatever the reason for the development of llie 
ii|)lifted fo form a norlh-lrciiding anlieliiu;. prior lo block easlrwcsl. zone of extension and the drastic change of 

-faulting seems remote fiir two reasons: (1) lo (establish a dip of volcanisiiirTlial aeeoinpanieil this developincnl, any model of 

ments in late Miocene and early Plioc<:ne lime. 
. ' . . • , ,., • (, . . X - ' • ' ' O . ''!''V'^v^''. V'.. ' ' 

' R E L A T I O N S H I P OF LITTLE FISH LAKE VALLEY 
TO ORIGIN OF THE GREAT BASIN . - - P^ 
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[ilate tectonics must lake intf) account the mounl in^ i vidi in ( 

that the basins and ranges began lo form al virtuall> tin sinii 

l ime throiigliout the Great Basin. 
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