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Abstract.Little Fish Lake Valley is a north-trending ncarly‘syrﬁ\-.:'

metrical graben in the central Great Basin, It lies along a regional axis of
mticlinal symmetry; to the east most ranges in the Great Basin dip
castward, and to the west most dip westward. Little Fish Lake Villey

and Monitor Valley to its west are the two highest major valleys in the -

Aireat ‘Basin and lie within a zone where the crust is thicker than normal
tor the Great Basin, North-trending Little Fish Lake Valley is

\le(,l'llnp()S(,d on scveral east-trending acromagnetic discontinuilics: one
‘of these, rcfcrrcd to hercin as the Tulle Creck-Pritchards Station

iineament, can be traced eastward for 64 km (40 mi) from Tulle Creek
iin the Monitor Range through the Pritchards Station quadrangle. The

exact nature of the lincament is in doubt, but in central Nevada it
_icrves as a volcanic province boundary between an arca to the north™ 5
“that is wnderlain by thick intermediate lavas and an area to the south .7

where these lavas are virtually absent. During part of its history the
lincament has been a left-lateral strike-slip fault, and in the Hot Creck
itange, between Little Fish Lake Valley and Pritchards Station, the

strike-slip fault is interpreted as passing into a low-angle thrust. The .

~trike-slip faulting and associated thrusting and the development of the
Little Fish Lake Valley graben all postdate the youngest tuff in the

region, the Bates Mountain Tuff, dated at 23 m.y., but predate
“tuffaccous sediments that yield vertebrate fossils of late Miocene or -

carly Pliocene age.

In late 1966, the U.S. Geological S_ilr\%y began geological
and geophysical iﬁvesligalions in central Né\{ud;i i an altempt
to {ind an underground nuclear testing arca for the U.S.
' Atomic Energy Commission supplemental to the Nevada Test

Site. Geographic remoteness and at least 1,800 m (6,000 ft) of

altuvium and (or) volcanic rocks were required. Testing at the
‘ q ‘

Nevada Test Site had. shown previously that these lithologies

provide ideal media for underground nuclear testing. Little

tish Lake Valley (fig. 1) met the .geographic requirement . = |

+dmirably, but could not satisfy the geologic requirement,

This report presents the three-dimensional data derived :
pnnmpally from the 1966— 67 investigations and discusses the © .
Lake Valley, the . -

- aature of cast-trending magnetic lineaments that transect the
Uvalley and adjacent ranges, and the bearing the structure and
_history of the valley have on the origin of the Great Basin.

structural setting and age of Little Fish
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. STRATIGRAPHY

The oldest rocks é)ip()@(:d in the Little Fish Lake VATIC); aréa
These were mapped principally by

are Palcozoic (fig. 2
Klcinhampl and /mny (l967) as part of the northern Nye

. County_“mapping and_by H.W. Dodge, Jr. (unpub. (]dld), as .

part of the Morey Peak quadrangle mapping; these maps have
been generalized and modificd for this report. The Paleozoic
rocks of northern Ny(, County were described briefly by
Klunhnmpl an(l /wny (1 967) ‘and the dqsnmbldges in ccntml
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Figufe 1.—Index map of Nevada, showing location of Little Fish Lake'
Valley and line of scheimatic cross section,
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Flgurc 2,— Reumnalssanu: gu)l();,u- mnp and slmtlgraphu seétions uf Little l'l‘-h Lake lel(-y arca; Nye County, Nt~vada.r 3
: Basc from U.S. (-H)l(l[,l(‘dl Qurw y, Tonopah l 250,000 quadran;,,h 1956-62.

o N(,v‘u]a lmve been dcscnhcd clscwhcrc in a ‘mullmulc of | and’” Rogt‘ : (1974) The ‘rocks in lll(, .area are Lhnfly
reporlb. ‘Merriam (1963), Lowell (1965), Nolan, Merriam, and — miogeosynclinal carbonates of carly and middle Paleozoic age,:
Wllhdms (19‘)6) Wmlcnr and Murphy (I‘)()O) and Qumllv.m but include dark (,Il(,rh and carbonaceous shale of lule‘..r
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'dge in the’ Momtor Range q()ulh of Tullé Crcck
* which are mapped as allochthonous.
The oldest 'l(‘rlldry rocks are rhyolite Idvas that constitite”

dm(mlmunus piles in the Hot Creek” Rangc and in the Monitor N
" Range north of Tulle Creek. Most of the rhyolite is crystal
poor, nearly aphyric, but some flows at the top of the pilc in




" “representative” histograms are shown in fig. ‘3). Potassium-

3l

“the Hot Creek Range are Lryslal rich and grade in cornposmon
toward quartz latite. East of the Hot Creck Range, in~the
Moores Station. quadrangle (Ekren and others, 1973),: lhc
. thyolite lavas were dated by R. F Marvin (wnll(,n wmmun.,i ol
1970) at 37.2+1.0 m.y. . PR R I R R
: AT I Bates
L ,Mountam X
Tuft

The rhyolites are overlain locally’ by mlum(‘dmlc IdVdS lhal

‘ranﬂe in Lompoutlon from andesite. to quartz latite. The
intermediate lavas undeilie the north half of the valley and are
widespread to the north and east, nearly blanketing the
Pritchards Slalnon quadrangle and the next 15-minute quad--
rangle to the (,.lbl Near Ninemile Peak, about 16 ki (10 mi).
“north ‘of Little Fish Lake Valley, the intermediate lavas have, :
been dated at 35.2%41.1 m.y. (F.]J." Kleinhampl and R, I
Murvin, written commun,, 1971). Phenocryst compositions of
the principal volcanic rocks discussed are shown by lnsl()"rdeu
in figure 3. ' '
< Along the’ northeast and norlhwcst ﬂanl\s of llu, vallcyxlhcd |
intermediate lavas are overlain by the Windous Butte F()rmaw
tion (Cook, 1965). The Windous Butte consists of a hundred -
"melérs or more of rhyolitic welded tuff that grades upward to B

v

‘a thick quartz fatitic caprock (fig. 3). The unit is as much as . '."‘;,
480 m (1,600 ft) thick in.the Hot Creek Range, 390 m (1,300 ~
ft) thick in drill hole UCE-12a in northeastern Little Fish Lake
Valley, and about 60 m (200 ft) thick in the Monitor Range 4'
north of Tulle Creck. It is not present in the Monitor Range -
south of Tulle Creek. The age, paleomagnetic propertics, and
careal distribution of the: Windous Bulle are discussed by s,
‘Grommé, McKee, and Blake (1972), who concluded that. the
unit is 30.7 my. old and “that it has a-reversed magnetic
polarity. .. .. .. S
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At Morey Peak in lh(, soulhcdstun part of lhe mappvd ared a-
" thick prism of welded tuff, the tff of Williams Ridge und
Moréy Peak, ‘occurs which is at least 910 m (3,000 ft) lhl(,k._n
‘W..J. Carr (wnttcn commun., 1972) concluded that this tuff -
lics within a’ resurged -part of a large caldera; The taff is’ " Quartz

PSS S I

. Tmi

lithologically similar to the upper quartz latitic part of the M Vm"};‘ij
Windous Butte Formmation, and potassiwim-argon analyses « (2
“indicate that the two units are virtually the same “age. The’ i
Windous Butte is inferred to have been extruded. from either.
the Morey Peak "area or another ‘part of the central Nevada
caldera complex that lies cast of Morey P(,ak (U S. (J(,Ul()bl(‘dl o
* Survey, 1970, p. A39—A40). - _ -'r;';'(;g;a;sd‘;;
. Welded tuffs youngcr than the tuff of Wlllmms Rulgc and 2| | Morey Peak
‘Morey Peak crop out on the west flank of Morey Peak; the,: et -
" principal one of these tuffs is the tuff of Hot Creck (..dnyon, :
which “consists of several ash-flow tuff cooling. units (1L W/
_Dodge, Jr., unpub. data). These cooling units arc composi-
li(mully zoned from rhyolitic bases to quartz latitic Llops (no‘-,’:

.((

Twr<:. .

- Windous_* |-
"’ Butte -
.Formation .

Twb

-

- argon analyses indicate that they are between 28 and 30 m.y
old. The tuff of Hot Creck Canyon is overlain by, the Shingle

ass Tutf (hg 2) and also by local units in the Vl(,llllty ()f ru,urc S—I'llslo;,rams showing volumne of phenocrysts and abundance

Morey Peak (I W. Dodge, Jr., unpub, ddld) . . of six crystal (unlpom‘nls of principal voleanic rocks of Little Fish
ln the Monitor R,mge south of 'lulle Creek, lhc ash-flow . Lake Vallcy arca,
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strike-slip faulting=movement .of “the northern™, |0L.|l|0n (lo(*s nol  nécess rlly;-unncu](, -precisely 2
uieromagnetic line ament (fig. 6). The thrusting is'somewhat.
analogous to that described by Sharp (1967, p. 710, 711, ﬁg4
fault (fig. 2) seemingly is hest ace :ounted for as having heen =~ 3 y pl.- l) alony the rightlateral strike-slip San __]acmto.dnd,
" dragged to this position by lefidateral movement alml;, the “:Coyote Creek - faults in the Peninsular Ranges of southern:
fault. The stratigraphic relationships of the Tertiary volcanic s California, OQur inte rpretation of thrusting in the Hot Creek
o rocks likewise support a left-lateral strike-slip fault interpreta- Rang(, is based on (1) the direct-observation of a low-angle’
:“tion. For example, north of the Tulle Creek fault the Palcozoic * fault that dips 20°--30° N. at locality A (fig. 2), (2) intense
“rocks are overlain directly by at lcast 450'm - (1,500 A1) of ¥ local :breeeiation - whcre the Windous Butte Formation abuts
older volcanic rocks or Paleozoic rocks along the south cd{,t, of,
the plal«. (fig.. 2), (3) the occurrence of an anticlinal fold that
mass that is intercalated in the lower unit of the tuff o affects only upper-plate’ rocks. south of the Tulle Creek
“~Monitor. Range and a thin andesitic flow(’) Jess than 15 m (50 'l‘ lnl( hards Station lineament, and (4) the occurrence of several
fu) thick that rests on Palm/mc strata in a fault block north of 4 Snormal | faults that affect only the, upper-plate rocks.; At
-Dayrwille - Canyon . (not shown, on fig. 2). The andesite at¥ locality? A (fig? 2), the upper [)Idl(:.l,()nhlhlb of the uppcrmost #
. Danville Canyon, however, is nearly aphyric and does not have " part of the Windous' Butte Formation. The toff is breceiated,

of lefi-lateral
block westward with respect Lo the southern block. A wedge
uf black chert caught between two branc hes of the Tulle Creck

.

intermediate lavas (principally andesite and quartz latite), The
~layas are absent south of Tulle Creck except for a small slide

o

-a counterpart north of Tulle Creek; it coubd be a thin sill or « and attitudes ur(-(lmulu- Between lm .lllll('h ‘A and B the upper’

dike. The virtual absence of the andesite lavas south of the™s
“Tulle Creek fault and the juxtaposition along, the fault of
Windous Butte Formation and thick. piles of ash- ﬂnw tuff _normal faults (only two of which are shown in fig. 2)
(lower tuffs of the Monitor Range, fix :

l:rm ¢ mtmn Oeenrs there, ln llnm area almrulanl m;rlh tre mlm"

. 2), which are unknown i mnshlcntly dmp thie strata down to- Lho wcsl These fduhs

.ir .exposures to- the easl, are most casily explained by dppmr to be. ('ntmly umfmul to lh(- uppu plnl(, and havc

57
ST
{left-lateral strike-slip movements .nlnng7 ihe Tulle Creek fault. Jg‘“’ﬁ-

East of the mapped arca in the Pritchaids Station quadrangle® 46 m (l.)O fl) lhul' tumuld!lvc effect is to grmtly ‘thin ‘mdf
‘(Dixon and others, 1973), the relations are very similar Lo 0 extend the upp(-r plau, Al lomllly B, the rhynhlc LIVd is cut:
Zthose at Tulle Creck in the Mmu(or Range. The ace mmmrm-u(-

" lincament _(fig. 0) coincides with an cast-trending fault zone
that separates contrasling Icrtmry volcanic sequences. N()rlh}f normal f‘l\lll& n’ lhc‘uppcr plal«, wnnol be tr.u,cd‘mto lhe:
{of thic fault zone the Windous Butte Formation is as much as . underlying Paleozaic rocks. ‘They' appear to merge with the 2
485 m (1,600 fu) thick, and the underlying intermediate lavas, sole of the ll;ruvs'l../\l locality C the rhyolite is not brecciated
together with an older welded tuff, the Stone Cabin Forma-. where Lhe fil“",i-"i inferred to pass, between the rhyolite and
tion (Cook, 1965), are 300-600 m (1,000-2,000 ft) thick. * Paleozoic rocks, but the Paleozoic rocks are badly fractured: ;
" South of the fault zoné between lat 38°45" and 38°40" the and, adjacent” to_the r])y()lllc, strike parallel 1o the fault:
eonlacl. At |()(~a||ly D the upper plate, (,onslslmg of th
»'Wm(lous Butte- (aml mdudmU the Bates Mounlam Tuff at th

Windous Butte is present nnly -as parts of large: mrnph tely :

l
brvcualul allochthonous : masses - that include interinediate

lavas and the Stoné Cabin: Autochthonous intermediate | avas
“and the underlying Stone Cabin- are present for about 1.6 ks A
(l i) south ofsthe fault zone. /\pp.lr(‘n( offsets of the contact f
“between - Stone  Cabin Formation and  intermediate. Idvas -
" suggest from 3 o 10 km (26 mi) of leftlateral offsct across: luﬂ of Pott Hole Valley, which is 'dlmul 25 m.y. old, based on
~the fault zone. The allochthonous masses south” of the fault K-Ar dates ol underlying and overlying strata, The tuff of Pott”
zone are not easily accounted for as simple gravlly -glide ; Hole Valley appears to be in-depositional contact with thes
hlo(,l\s because they oceur at virtaally the same elevations ast; Paleozoic mckq. The structural inversion of the Windous Butte
lh( dirin situ counterparts north of the fault zone. The masses
dppcar to be best explained as remnants of a thrust plate’ £ Tl s involved in- the thrusting place a definite lower limit of
associated . with stnk('-shp movement along the «-asl-lr(-n(hnm{‘ 23 . my. on the a;_;c'of thrusting and associated strike-slip©

» - faulting. In this arca tuffaccous sediments containing equid -

lhc rul{.,t,. The H.ll(,s Mounl.un Tuff in this I()mhly includes the j.‘.

cover a much ymmvvr Laff andl the fact that the Bates Mounlain;

fault zone. .. : :

2n the Hot chck Ran;,c (fngs 2, >6) we mfu thatthe
(,.r((k Pritchards: Station strike- slip fault passes into-a low-
angle thrust which shoulders or shoals dl()ll" the belt of .o limit on the
Palcozoic rocks exposed north of Morey Peak. The low-angle % valley formation. (See discussion on valley configuration.) - -
Hault dips, northward, and the upper plate is inferred to AL locality E, a north-trending fault drops the upper plato‘

“and camelid fossils of late Miocene and (or) carly Pliocene age *
are faulted down against the plate (fig. 2). This places an upper

re of sliding and prohably also dates the onset of

© progressively thicken northward. Al some location beneath the down 1o the west exposing the lower plate, which consists of

range the fault probably approaches a verlical attitude, This  brecciated strala ranging in age from Ordovician to Permian
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|hc l;cds i lho 'upp(,r plate: s Butte
l'nrm.llmn the wiffs of Crested thal Rldgc, and the Slnmrl
Pass and Bates Mountain Tuffs. These are overlain by 61+ m ™
- (200+ ft) of stratified breccia (fig. 2) that dips 50° L. The,, :
: l:rvcua is -composed of fragments of upper- -plate rocks that
mngc in size from less-than 3 cm (1 in. ) to large blocks 10 m
'ur more long. Interbeds of nonwelded agh-fall wff indicate

that this breceia accumulated during a period when tuff vents
"were still active, probably in areas west of Little Fish Lake’
Vallcy The north-trending fault plane is cnnwalod by hreccia
debris, but judged from the posntnonmg of brC(ua ‘against the
¢ Paleozoic rocks the mee probably dipsno steeper. than about
40° W._The. breceia must have been derived from broken
upper- plalc rocks - that lay” to; the , east, and it probably

ace annulated simultancously’ wnh active lhruslmg Upcanyon
+ from: locality I, thin latite lavas ‘which are interbedded with
wifaceous conglomerate containing subrounded cobbles of
ml(,rmuhal(, lavas me oul, These strata d]p 30 E. in the

‘unconformity. . The unconformity indicates, that some tilting
nd crosion occurreéd after the extrusion of intermediate lavas

“the upper-plate is believed to be below the ranyorf level in this
areg. On the south side of the canyon, afault plaie is (:xposml :
“that dips 60° S. and displays slickensides ranging from vertical .
0 h()l‘llr)nldl “The fault: drops” the -Windous Butte,. Bate

- Mountain, dnd Shmfrlt' Pass Tuffs (flu 2) against Paleozoic
rocks near the upper-end of the canyon, and near the lower
" end it swings -northward to drop’ the younger tuffs against
bedded conglomerate and ‘the Windous Butte. The rocks in the |
downtlirown . block of this fault are badly fractured and iny
places (,()mplu(‘ly brec cmlcd The dcgr(‘c of fracturing suggests
‘that lhls fault is_not, a simple normal fault.. Despite its
ulrv.llur(" it pm[mbly has an appreciable anponcnt of lateral
“displacement, and it separales an area to the south character-
ized by abundant normal faults (described dll()VC) from an area

“ Wést edge of . ; I - . to the north that has few normal faults.. .
lava flows - ¢ e e . "

The Paleozoic rocks. pxposed south of tlu, vnl('amc rm‘ks

(locs. A-C, | s, 2) are highly fractured in all prosurcs, and
L . _ _ locally  they - are ml(-ns(,ly breceiated. According to 11 W.
gjast’iédéé‘df SR L ERRor N IS e Dodge; Jr, (nml commun.;” 1972), the brecciation is (.,()lﬂp.ll- .
lava flows’ CLT L ' S5 ible with shallow-depth deformation and the possibility exists,
therefore, that the low-angle faults in the Palezoic rocks are
"l'( rliury in age. f this is true, there i's' no cvidr-n('(, to indicate .

vf‘()lllllllllly wlurc the volg.nm, rocl\s .llmt P.xlw/m(: .stmta to
the south of the Tulle Creek-Pritchards Station lineament. This |
;- discontinuity coincides closely with the south edge. of the
o upper plate. In this area, however, unaltered rhyolite lavas in’

the lower plate probably contribute to the magnetic anoma-
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That Palcozoic rocks dlru.tly umlerhc the vallcy flll in this
area is confirmed by data from drill hole UC lﬁ-]OH.

able Devonian age at a depth of 903 m (2,963 f1) after cutting™
810 m" (2,660 ft) of valley-fill allavium. The oceurrence of

valley-fill alluvium directly above Paleozoic strata in parts of

youngest ash-flow tuff, which was dated at about 23 m. y
The data indicate that valley formation begai-

" extended  through  Plioceve time. Late  Miocene or carly .
Pliocene valley formation is suggested by Gilluly and Mdsursky

MeKee, Smith, and Korringa (1970) for v.lll(,ys in north-
. western Nevada, by Ekren, Rog,,(,rs,"Aml(,rmn, and "Orkild

Anderson,  Longwell,” Armstrong,

central Nevada is late Cenozoic in a{,c .lnd pmh.ll»ly is y()un"cr
- than 17 m.y.

Vokamsm atarled in thc Little F ish Laki, Vd"(‘
dise ontmuuu.s piles of virtually aphyric rhyolite lava, Extensive
. that now corresponds 1o the Tulle Creek-Pritchards Station’
" followed by tilting and erosion. About 33 m.y. ago eruption of
23 m.y.

ago., Some of these cruptions were (rom centers lot,alul
nmrgm.ll to Little Fish

ash-flow tuff started- and it continued through about 2
Lake Valley-the center closest to the,

? Creek-Pritchards . Station lincament+ commenced fafter
- deposition of the Bates Mountain Tuff (23 .y, .lgo) l)ul-haul
- ceased before the development of the Little Fish Lake Valley
graben and the deposition of the carliest graben-lilling scdi-
' mcnts in late Mioccnc and curly [’Iioct:nc time, R 9
RELAT|ONSH|P OF LITTLE FISH LAKE VALLEY

. TO ORIGIN OF THE GREAT BASIN

fas

‘topographic and structural high,:and the mxluluml symmetry’

: Lven a’ few dcgrecs on* the flanks of thc )
vhich (qmro ‘an- unrealistic” central uplift of tens of thousands of

.. bottomed in massive relatively unfractured dolomiteof prob- g

the valley indicates that the valley is younger than: the - broad areas on adjacent ranges. Oue fact seems inescapable,

Idl(' » X
Miocene or carly Pliocene time, and it is inferred @o have
'ILaI\(, V.lll(-y, showever, remained “relatively Iuﬂh until the
“graben ac lu.llly formed and is topographically and structurally |
: l‘u-fh (()ddy suggests that the central part of the, Great Basin

(1965) for valleys in the Cortez area’to the north, lny Noble, -

f' possibly by the addition of new crustal material
2 (1968) in the Nevada Test Sité to the'south-southeast,and by
and Marvin (1972) .and’;
Anderson (1971a) for valleys in the Lake Mead arca in the
. southeru part of the Great Basin. We concur with Sl(,w.ulw
- (1971), who suggested thit most basin-and-range structure in .‘j

- rise to, the present pattern of basins and ranges began several

~rilling (as. ~prrvsqt :d by the present pattern Jof basius_and

Ollboccnc time about 37 m.y. ago with th(, crupllon of
ranges.. I, a5 p()bllll-llul in-this report, cast-west magnetic

sheels of intermediate lavas were then erupted north of aline?

lincament, and we infer that this distribetion conforms closely -
‘o the original distribution. Log ally, eruplion of lhc sheets w.ns'

“and  basalt (\/ld\u‘ and  Silberman,

valley is at Morey Peak. Left-lateral movement along the Tulle
the?,

-~ o
- continental margin trench and the resulting dircet contaet of

s tAn lrlterd.lllonshlp musl exist bf‘lwu,n the central In(,dllon L
~of Little Fish Lake lelcy, the ancestral and pru.ullddye Basin 16 n.y. ago (see also Menard, 1964). Scholz, Barazangi,

of the Great Basin as reflected by.range alhlu«lcs east and we st
. of the valley, These features must be controlled by anil mu,sl

subduction |
reflect the mechanism that gave rise to ‘the basin-and- ringe

province. The possibility that ‘the central Great” Basin was ~Great Basin, Whatever the reason for the deve lopment of the’

uplifted to- form a north-trending anticline. prior to block”  east-west.

- faulting scemsremote for two reasons: (l) to ('\Lllill\ll a dip of

? would
meters, and such an uplift would have caused the crosion of i
much, if not all, of the volcanic strata along the axis of the
“uplift;and (2) the youngest ash flows found by drilling within
‘the graben are also the youngest ash flows cropping out in !

llmn,foro _the block faulting "and the east anid west tilting of

lhc “ranges dcvclupu] as. a smblc process without an initial
“central uplift of large magnitude. The fact that Little Fish

“was-“constantly buoyed up during nllmg of the pruvm(,

In Little Fish Ldl\(, V.lll(*y the nflm«r of the crus ;lhdl gavu,

ilfion years after the last ash-flow tuff was crupted, probably
in late Miocene or early Pliocene time or about the same time

inferred. for basin-and-range development in other parts of the’
~Greal Basin., There apparently was no outward; migration of |
Dasin-and-range faulting from a central arca as suggested by
/\rmstr(mg [Ekren, McKee, and Noble. (1969). Certainly, “0-*‘6'
close time and spau, re l.llmnslup cxists between cale-alkaline
sh-flow, luﬂ volcanisni in the central Great Basin and crustal

lineaments.y W( e loci for slnkc-shp movements that predate the d

~formation ()f gmlu,ns in the central Great Basin,. then it is’

“ necessary 1o “conclude that in parts. of the- Great Basin,

transcurrent laulting has both preceded and developed con-

~currently with hasin-and-range normal faulting (Shawe, ‘)65;
« Hamilton'and Mycrs, 1960; Anderson, 1971a, b). ..

An the adjacent arcas of the Great Basin the de Llopm( ntof ;

lmsms and ranges was .uunnlmm(‘(l by the cruphon of thyulite
1970;. McKee, 1971).
Christiansen- and  Lipman ' (1972) and Lipman, Prostka; and
Christiansen (l‘)72) related -the inception of biomodal basalt-
llly()lllt, volcanism and crustal extension with changes roaullmg_, ;
from collision. 6f the East Pacific. Rise with 2 mid-Tertiary

“the American and ‘castern Pacific plates along a ng,hl lateral -
transform :fuult systen., McKee (1971) umsnd(,rul the possi-’
“bility that. the change in the type of volcanism noted above
aind the ‘inception of basin-and-ranige faulting were caused by -
“the - East Pacilic . Rise reaching a position beneath the Great

md Shar (1971) postulated that the change was due to the
termination of the carly to middle Cenozoic west coast
about, 25 m.y. which released the
compressive stress fickd and allowed extension o oceur in the

70n¢ 480,

the.
volcanism: that accompanied this development, any model of

zone of extension and drastic change of
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+ - that the basing and ranges began to form at virtually ‘the

_ lime throughout the Great Basin,
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