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TECTONIC ANALYSIS OF ‘HAWTHORNE' & “TONOPAH QUABRRANGLES, NEVADA

Based on:Structural Geoloryof the Hawthorne & Tononah Quadrangles,Nev,
H.G.,Ferguson & Siemon W,Muller.USGS PP 216,1949,

For stratigranh sectio,see my Pkate 1. Tertiary formations omitteds they
overlie and largely conceal older rocks and .structures, Oldest Tertiary
are lavas of various types with minor IB seds.Miocene.These overlain

uneofiformably by Esmeralda,late Mio-early Plio:feesh-water and subape-

ial seds. IB with rhy flows, tuff.Block fltg preceded depn.of Esmeralda,
latter in »nart at least deposited in basins resulting fron the fltg,
Tn places thick rhy lies confarmably on Esmeralda;rhy stocks cut and
Aistort the beds,

Inconfarmably on these is thick series andesite,andes,agclom.,Plio,
Otz latite flows overlies Esmeralda unconfddformably in Toyabe and nearby
ranges, An erosion surface pr-served on crests of nresent ranges trun-
cates the tilted,faulr=d andesite and qtz latite.Basalt flows above gra=-
vels,Pleistocene ,are later than this erosion surface,

Tectnnie Historvy:

Older Paleozothc.

Cambfiah, Ordovieian,Devonian annear all conformable. Laid down within

- CordillTeran geosyncline,nerhansg somewhat NW of its center line.

T.B.Nolan:The Basin &« Range Province in Utah,Nevada,California.USGS PP
197-D,1943: p.146-7. Great Basin nart of Cord.geosyncline.Geosynel inal
seas extended far N of Great Basin vrovince.latter defined by boundaries:
on West,Sierra Nevadaj;on E,western borders of Wasatch range & Colorado
Plateau.On N arbitrary line, Susanville to MeDermitt,thence E along

W boundaries of Nevada and Utah to Wasateh Range,SE,Colorado River;Sw,
San Andreas rift. Sed white print,Tectonic Map of W N,A. ‘

“ebatable whether geosynclinal seas extended to SW , Few 0Cs of Paleo
seds in Mo jave and Colotado deserts,SE Calif. But trends in thickness N
of here,and 1lithology of beds just N of Mojavae desert indicated %eosyn-
¢’ine mist have extended S along its nrojected axis, Abdemnde of Paleo
seds in this S region due to efther intense deformation or to erosion
fallowine differential movement alone Garloek flt.:;nossible unlift along
this flt.also,Cambrian, Ordovician very thick,may exteed 23000!';but Si-
lurian,“evonian seas extended heyonfi boundaries of GB,s0 have much thin-
ner sectionsg.6000!', At end of Devonian geosynecline split by geanticline
in W Nevada,hence Miss.,Penn,seds known only in central E parts of GB,
Genticline eroded by fermian:Bermian strata in most parts excent S GB,
where another geanticline which nersisted intn ﬁesozoic,began to rise
coincldentally with disannearence of older one. y Fis |

onam 6T,
Wolan's W Nevada geanticline is shown on my version,Plate $ (axis ),g
It is desceribed in PP 216 under
Vv
Pre-Permian Folding.(My Fig,1).

T.B.Nolan: A late Paleozolc ‘ositive Area in Nevada.Am,Jnl.Sei.5th.ser,
16,1928,153-161, ",..elevation along the geanticline was accomnlished by
foldins or warping on so broad a secale that the angular discordance be-
neath the overlanning Permian 1s scarecly discernable.In view of the
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" INSERT,

My Fig.,l shows relation of ore-Permian folding to Nolan's geanticline.
Candelaria-Miller Mt.area,folds swing around westward bulge 1n'unlift,
_and are nverturned down-slope,as usual. In Toyaba fange,Sec,B-B!' may renr-

sent autonomous unlift,perhans along center line of Egrdley Viss-Penn,
geanticlinesor nart of major fold overturned to E,on © slope of Nolam gea-

ntieline,

O



thickness »f beds that were pmbably removed,this imxzmiwex imnlies that a
fa'rly wide area was involved. %g‘ %1 9 however, the elevation was ac-
com-anied by more intense foldf Vel e “andelaria-Miller Mountain
area", My Fig.1l.

; PP 216: W nart of Candelaria Hills,steen foldsin Ordovician trend NE;
in ~art overtmmned to NW:these overlain by Permian & Lower Trias,strike W
di-~ gently N, See my Fig.2,for folds in overlying Fxcelsior on this S

rim »f Iunine Embayment. Angnlar unconformity between Ordovician & Per-
mian in Monte Cristo Rangg and Toyabe Range. (My Fip,1). Here general
striuctural trends of Pre-"ermian and Permian about napaktadl;this means
sre-Permian. unlift, truncation,laying down of Permian voles.and seds.,
renewed,m-rre gentle unlift al@ng same lines, 'n S pnart of area unlift
remained more nnsitive,less sinking below sea-level, for Permian is thin,
missing in nlaces:ecreatest thickness not over 400 ft.,and consists of 100
fte.cegl.,coarse grit, ss,,sub-aerial., In NE, Toyaba Range Permian 6000',upp=-
er 4000!' domiantly voleanic.Series here grades upward from basal ss,,
grit as in S,thru chert,bedded tuff,to greanstone,breccia. Unlift again
toward Trias.,for upver vart has grit also.Thus,vmlcanism connected with
u-11ft, See ovnosite page,INSERT,

Pbst-Permian “Yeformation
Pre~Lower Triassic
Pnst-Permian, pre-Trilassic unlift confdrmed by fact that Lower Trias,

Candelaria exists only in Candelaria Hills,where it rests offi Permian with
Srnsional unconformity: Permian uplifted without foldinggperoded,subsided,

andelaria sh.,ss cglg.laid down, Permian,thin at best here in S,eroded
during ennoch mentioned, Candelaria in nlncps rests directly on vrdovi=-
cian folds descr'bed sbove. Even if Permian had been originally thiek in
S,1ts almost comnlete erosion shows unlift,pre@Lower ‘iriassic,

Post-Tower iriassic Yeformation
Pre-Middle Triassic.

Torwer Trias.Candelaria missing in Shoshone Mts,(see my Fig.2):only
8nN! mMiddle Trias, (Crantsville):this rests with angular uneonformity on
Permian voleanies, Tn1lift at close of Lower Trias,

Pre-Thner Triassic Folding (My Fig.2). e

T~ E Garfield Hills(Sec.F,my Fig.2) and in Pilot Mts.(Sec.H, my
Fig.2) Middle Trias.Excelsi-r is strongly folded and overturned to the N.
Probably on N flank of unlift mentioed above,recurrent. Above the Fxcel-
sisr in this area the Upner Trias.™uning is thrust to the S,

My Fig.2 shows distribution of Excelsior and folding in it.Folds are
narallel to the eastward trend of the uplift,are sharp and overturned as
nsual, down-slove., Since the Unner Triassie Luning overlies the Middle
mriaqs1c Excelsisr (in the few nlaces where denositional econtacts of the
2 are seen) with marked ancular unconformity,the Excelsior folding vrece-
dedd devnsition »f the Luhing.Whgch means that erosion suceeded folding;
which in tiurns means that the unlift on the S was higher at the time of
the Excelsinr folding than at the time of denosition 6f the Luning,although
even at that time the u»1ift was land,bounding the Luning embayment on
the sonth,See below,
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Ths the S border of the Embayment coincided with the N slope of an
T.W 1n11ift (my Fie.2) which came into being immediately after devosition
~f Widdle Triassic Excelsior,largely tuffs,flows,breccias, Cambrian ex-
nosed alon~ S border,Fic.2 marks core of this uplift,as 1t did that of
the pre-Femmisn unliftyas shown by the overturned folds that tend to »ar-
allel it,over which the Triassic seds.lie unconformably. Frobably the E-W

rend of the Cambrian (Fig.2) 1s due to the H-W post-Excelsior uplift sup=-
arimposed on the NNE pre-"ermian uplift?




Iuning Embayment

. Yas a local easterly bicht in the margin of a broad mper Triassie
N-5S seaway.Smargin in central & E parts of Hawthorne quad.brended E-W,not
far from ~resent S margin of Tuning formation,Uoper Trias.,the first for-
mation devmosited in the trough, Here it is bounded on S by older rocks,
Cambrian to Middle Triassie, I have shown above (also in Figs.l,2)that
this area,and that E of the Embayment,were positive (1) in Miss.,Penn.:
(2) in prst-Permian,and during Permian in S (very thin there);(3) at this

4<i time,nnst-Middle Trias., Excelsiorislump foldinc down N slove. N/SEPT

fyidence for E-W southern margin of Embayment offered by abundéant cgl.
derived from Xximximr Txcelsior,in S Garfliedd Hills and Pilot Mts, Such
cglseoccur as much as 3000 ft.above base,while elsewhere there is little
cgl.above the basal member, Means unlift was mobile,travelling N into
embayment,ldeal tricser or shalkinc conveyor to induce slump folding. Cf.
Spieker, ﬁentral Utah,

Warnin- that gave the Embayment determined by preexisting structure,
i.e. 0ld nositive area on S and probably on E, Ferguson seems to recog=
nize overtirned fold as a mark of a slove,for he says p.8: "...the folds
overturned northward in the Fxcelsior forgation of the Pilot Mountains
and Garfiedd Hills as onnosed to the thrust southward of the hearby Lu-
ning formation,indicate that at least the easterly trend of the southern
border of the Fmbayment was controlled by older structural trends."

7ithin Fmbayment weré quietly, conformably deposited 10,000 ft.of
Xmwme Unner Trias.Luning, Jura-Trias Gabbs ahd Sunrise.luning 8000,1s.,
dol,,mo"e cel,.toward margins., Land surrounded its basin of denosition.
n,9:"The coarse conclomerates in the lower vart of the Luning formation -
sugcest that there may have been locally considerable topogranhic relief,
Ir egularities in outline and inegnalities of either erosional @ struc-
tural oricin in the floor may have influenced the later structures.The mass
of the Excelsior formation in the southemstern Garfield Hills,between Mina
and Tuning,may have nersisted as an island throughout at least a part of
the period of Tuning deposition, There is no evitdence +that the depnosition=-
al area of thé Sunrise and CGabbs formations differed essentially from that
nf the Luning."

Deformation.

Jurassic
This ds8 shown above was sunerimposeq on previously fonlded rocks;it was
by far the m-st intense in the TLuning “mbayment,where the Luning-Gabbs-
Sunrise.seds.may have been still mishy. Sunrise is marine shale,thin-bed-
ﬁ;;ﬂﬂ@M%ded 1s$9Dun1an denosited in a2 broad basin whose S border overlanned the S
;b¢m¢7;‘5mar@in ~f the Tunine Embayment: meaning a recessfion of uplift to the S,
*7Fﬁf “or a rejuvenation of the unlift that produced the ILuning egls.,with its
4 E-W axls somewhat S of the ® margin of the Iuning depositions Lower nart
of Dunlap red cross-bedded ss and cgle. Typicall# marginal trough along
¥ side of unlift,algng Fxecglsior-Iuning contact. Sinking goes with unlift,
- a8 in cenvral Utah,Denver Basin etce. Outside of this local sharop basin
and N of the unlift the sea-way was as usual,for in NW Garfield FHills &
in Gabbs Valley Range Dunlavn is conformable on Sunrise or shows modeérate
ernsional uneonformity:Dunlap cgls have pebbles from Luning,Sunrise,
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2, Local folding,thrustifng:develonment of troughs, Change now from
down-warping t» real folding, See my Fig.3. The very thick(12000!') resis-
tant Fxcelsior acted as a basement for the thinner younqerﬁ strata,Fig,3
attemnts to show the éontours »f this basement,unon which the younser)strata
slid,slumped,def»rmed,. : L

Two main troushs, (1) NW Y110t Mts,,(2) N Garrield Hills (see my Fig,3
and Fig,3A), At Tuning-Excelsior contact.(1l) is at margin of Tunines Em-
bayment, but \2) borders an inlyer of Excelsior N of S border of Embayment
At (1),Pilot Mts,,unver 1500' of Dundbaf is egl.,fanglom.derived from the
Iuningssame for u»mner 1000! at (2),*arfiedd Fills trough.

The Dunlan denosited during foldine of the Tuning,which took place mainly
down the slovesof the ® margirs of these troughs, (My Fipgs.3,3A,44., ) Tn
t?e Garfield Fills trough,while folding during “unlap devosition was rela-
t}vely gentle,devression of the trough continued during folding.PP 216 “ec-
tion E-Ef,Plate 2, shows following:folding of ILunfAinc,down-slope from Ex-
celsior inlier ; trduncation/-of earlier Tuning folds;laying down of basal
1s.cgl.of Dunlap;folding of the latter. .

e cBlE)
dd 1 /s, dl-
Jds ssilcte, cs1

Ferongon is confusing here,nrobably because a downwar of a bed is a
£41d to him. The section would seem to imply laving down of the Tuning;
wxxxRx3foldins of the beds down-slope from the Fxcelsior inlieriexnosure
abnbve the water of those folds highest un the hill and their consequent
truncation:layvins down of basal Bunlap in revived basin,which was deenest
next the unliftmand died out to N,where “uning not folded in the early
neriod and hence Dunlap laid down on it conformably; folding of the whole
works with sharnest folding next unlift,on steenest nart of slope, Uplift
revived sharnly to give thick local ss and grit of Jds. Uplift continued
daring entire deposition of this thickness:ino secular change,coarser to
finer, Basin sinking as rapifdly as ® shore rose,

In the Pilot MbtS.basin,thrusting from the north occurred.My Fig, 4A,4B,C
shows earliest such thrusts, Mac & Spearmint. Cgl.,fanglomerate of unner
Dunlan denosited on surface in front of Mac thrust while upprer nlate was

moving forward. (Cf,Muddy Mts.) Unper plate of Mac thrust moved into trough,
which continued to downwarp-:this buckling plus accummlation of boullery cgl
in front of nlate imneded further southward movement,Mac thrust bogged down
in egl.but continied »nressure from N forced new break :Snearmint thrust
(Fig.Ag)overrode ernsion surface cut on unner Mac nlate;this bogged down
for sSame reasons (4D)., Further pressire relieved by folding of both thrusts
and by develn-ment of new thrusts from N(NW,4E;Dunlan Canyon etc.,4F).

Fig.4 is an attemnted exnansion of Ferguson's Plate 3,by including the
Gabbs valley region to the north, ™ig.4 was constructed as follows:

With Plate 3 as a basis: SSe end of ection held fixed in snace (Pt.G).
Sec tion telesconed from NNW,and G orgressively ralsed with reseect to a »nt.
in snace (nr bottom of gection lowered). Fig,4F shows present state.To go
backwards to Stage A,th® Gabbs Valley section mist be raised,for each sten,
the amount that G is lowered,s'nce G,in normal time sequence,»rogressive-
B W
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ly rose with respect to the northern area,hence at the start the latter
area was higher with resnect to. & than at the end.

In the same way,since there was marked shortening from the NNW toward
G,the section in reversihg the normal time sequence,must be st retched,
Tn the S area Fergusons stretched his area 3007 (4 miles into 12).To the
N it was assumed that stretehinc decreases N,s0 the svace between the two
sections was stretched 1007,the N section itself only about 50%,

Fiec,4 succests tome the following: Luning Embayment region of crustal
instability. Gabbs Valley Range on N, Pilot Mts.on S, jerkily rising. Area
between,negative or neutral,at start.Cober is very thick:over 28,000',
Meso nlus "ermian(?); rest of Paleozoic at le_st 10,000,vorobably much
more, Foldine would occur in such a thick céver on a very slight slone,
altho' locally vhe thick,comnetent Excelsior might iact as a basement,Blowk
fanlting in the basement would never make it uoward thrm such thick co-
ver,ntil the s~ft cover beds were work hardened by close folding,

With these nremises,the following is concluded: Slope on north,d-wn to
S, over 15 ,or about same as with equally thick cover in Bannock area,
Presence of a basin flanked on N by a se¢arp shown by de~osition of Dun=-
lan eHarse flastics.,(Fig.4A). On S,marked fold at D coincides with nosi-
tion »of Mac thrust,and was nrobably caused by thrust.This would cause
overturn unslone, The scarp at the N end likewise coincides with posi-
tion of N.Y.Canyon thrust:;but since latter thrust,much flatter than Mac,
was nrobably a track thrust,the fold is probably a slump fold which
travelled along the N.Y.bhrust tracke The sagging marginal basin on the
extreme S accentuated the D foldy,and truncated its S flank.

Slumring of the cover down the S flank of the N unhlift turned over to
the S marepinal faults associated with that u»lift. Cover is so thiek that
the Mac fault,for example, rojected down to N at &5-40°,would at 40,000!
de~rth come below the S margin of the N unlift, As shown in Fig.4A,the
N di» »f the beds,away from the S uplift,would slso serve to deflect a
synthetic fault,turnine it over toward the S,Goodsrrings. The Mae& Spear-
mint thrusts, however,bogged down in the marginal hasin and against the ri-
sing S highland, whioe material continued to slumn fown the slone from
the N hichland, This blockine to the S camsed the ma jor buckling anticline
in thecenter,

The entire deformation can perhans be ex»lained by the sketch,right-
hand side of Fig,4F, A synthetic famlt,or a series of them,turnedover to
the S (1)by flow of material south,down slone of N uolift;tz)by deflec-
tion,roughly,alons contact between cometent Emcelsior basement below
and soft cover above (Fig.4A),wanders in that manggat the higher hori-
zons, far S of its narent unlift and enters the region of sag. The thick,
strong Excelsior basement can transmit stress,so this series of faults
can shove its unner nlatesun and to S.Thus the soft stuff above the Ex-
celsior niled un in a great imbricated mass against the sirsing front of
the S Hichland (1) because it was shoved +there,in frént of the major
mass slumnine drwn from the N Hipghland;(2) because the Mac series of over-
turned mareinal faults,whiceh according to Ferguson have their "roots...
enoncealed under the lava and gravel in the ar~a between the noGthwestern
nart Hf the Pilot Mo¥ntains and the suthern nart of the Gabbs VYalley
Range"(n:32) by their disnlacement,%m block-fashion,as onnosed to slump
or ereep, translated imbricate slices of the Excelslor,with the soft cov=-
er about 1t, south into the marginal t ough.“'/_/{g cover pel dp/)/ 3/://:7/)//,‘,)7,‘,
ﬁg ma/jm:/ Tre Vj‘ Sl Wes (‘cr/‘/a,{/. :’fz ) S//rw’, on a Conveyosr /B/f,

LS
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Fach successive thrust adont-d the erosional surface carved in the unp-
er ~late nf the nrevi-us thrust (to the south and lower),hence all were
z1ided intn the area of the marsinal trough. This trough FXHEXX¥Y became
filled with work-hardened material s» that the later thrusts, NW,Dunlap
Canyon, South Fork and East Rtdge,shot abowe it.A11l nrobably spring from-
a ~arent marcinal fanlt at denth:each in turn avoided the closely-folded,
hardened stuff, ~icking stuff less hardened above it, But the Cinnabar
Canvon thrust oot below the cover,chosing the Excelsior contact and
follnwing the umer »nart »~f the Spearmint thrusg.

The West Ridge "thrust" mdipning south,is oroof of unlift of the S
Highland,

3. Folding and thrusting in the Tuning Embayment.

Pirst, unlift of the folded areas. Advance of S unlift,evidenced
by late West Ridge marginal thrust, northward, p.10: "It is believed that
unlift of the folded area bordering the Dunlap -troughs of the Garféadd
Fills and Pilots Mts.was in progress during most if not all of this
stage"(3).In the northern Garfield Hills,east &f Garfield Peak(pl.2;Fig.
3),and in the northwestern Pilot Mowntains (pls.2,7),this uplift and com=-
naction of the previously folded area diverted the trend of the later
folds and caused lowal backfolds which in places developed into small
thrusts, "Tus in the N Garft~1d Hills the prevailing (earlier) west
trending folds changes sharply to a SW trend;s.p.these folds are over--
turnéd  NW (i.e. oonosite to the overturning of the earlier folds).Pl.Z2,

secs,C, D, Tn NW Pilot Mb#. the folds above the Dunlap Canyon thrust
change in trend from east to SE and in one place are overturned to NE.
Sec.B-B',Plate 7 (zkmwx location shown on my Fig.3) shows Dunlap ss and

conforp.overlying fanglomerate on Excelsior basement,dipping 50°N. Unlike Sec.

A-A' to the west,at Sec.B-B' the Luning is entirely lacking,showing that
either this area 1s south of the Luning Embayment ér Luning eroded here
prior to deposition of Dunlap. At any rate the post-Dunlap fanglomerate
unlift is very marked,causing a present steepening Bf the thrusts from
the north,the upper plates of which did not run nearly so much uphill as
appears today. With increasing post-Dunlap uplift of the S “ighland,
these thrusts would make excellent tracks for slump folgding downslope
to the N.

IMP. However, in the preceding period (2) there must have been a tendency,
once a thrust bogged down, for its upper plate to slide backward,down to
the N. Such a sliding would intensify the involution of an overtirned fold
as suggested strongly by the Spearmint thrust, Figs.4C,4D.,where the

lower 1limb of the recumbent syncline has probably slid down the ~pearmint
thrust surface. _ ‘

: 2
Most recumbent folds are found in "geosynclinal troughs";they
are inclined away from the bordering uplift or hinterland,which in many
cases had marginal faults,so that the above mechanism may exPlain some
recumbent folds,especially in the Alps. ¥ Wl

(

il k™
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After the folded areas described were uplifted, largelscale thrusting t
took place, confined to the area of Luning deposition. Evidence that

New York Canyon,Garfield,Marble Wuarry,Ashby,ast Ridge thrusts moved

at or near the surfacej;they mostly did not cut the Excelsior and are
thought by authors to have oripinated at base of Efining or along bed
planes within the Luning,breaking thru to the surface as movement reached
increasing resistance on the S,near the marginal Excelsior..p.ll:For the
most part...the basement rocks were itnvolved in the deformation only to a
slight extent,and it is believed that these thrusts tore the Luning from
its moorings and carried it toward the borders of the embayment." Good
picture of slump movement aldng a track.

The basal member of the Luning is usually thin-bedded limestone,but
in the Garfield Hills the middle member,slate with cgl.,at least 2000
thick,lies at the base. Massive ls.and dolomite found only at the top.
The thinbedded 1ls,about 1500' thick,is incpmpetent;total incompetent,
all at bottom. 3500' plus,over half or about half the total thickness of
the Luning. How could such stuff be shoved over these flat thrusts by
lateral compression} by a force that ignors the massive competent under-
lying Excelsior greenstones and concentrates on the soft cover? Only
gravity,which acts on each particle equally thruout the mass could
transport such soft stuff without to#ally disrupting it.

Movement on these thrusts relatively small,since no major differences
in facies of the Luning are involved.Movement a few miles.

Notes on thrusts of this series.

New York Canyon:‘Fig.3. Relative movement of upper plate,several miles
S or SE. Folded or warped. May be same as E Ridge. See Fig.4F.

Barfield Flat,Marble Quarry Thrusts. Resemble New York Canyon thrust.
Flat, have been warped.Upper plate moved S.Thrust seems to root to N.
Marble Quarry thrust roots to N.

Ashby Thrust:like the others. p.24: "..,.the relatively steep dip of the
eastern segment of the thrust may be the result of later uplift of the
marginal Excelsior. ‘

A1l these thrusts,like those of the Pilot Mts.are thought to be tracks
for slump movement from an updift to the north.

The uplift of the S highlands mentioned,occurring during this period,
is evidenced by "backfolding",folds overturned to NW in Garfield Hills,to
NE in Pilot Mts. Mining N thrusts like W.fidge.

IMP Fig.3,which shows structural contours on Excelsior erosion surface
(i.e.basement for Luning etc. demonstrates the essential parallelism of
Luning-Dunlap folds with the structural contours.Cf 5ig Horn Basin region.
Folds not parallel to basement contours usually in upper plate of a thrust.
Now the Excelsior surface has jo relation to folding.in the Excelsior:it
truncates these folds. No laminar folding of Excelsior possible. Hence base
ment could not fold with the cover. Must be slump foldipeg.

s SR
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4, Large-Scale Thrusting

Mainly eastward,southeastwafd.'These do cut the Excelsior,indicating
greater nearness to roots. Slicesof Excelsior carried above Luning.

McGee, Pamlico cut only thin slices of the Excelsior and are probably
big brothers of the Marble Quarry etc. Gillis on the contrary cuts
deep into Excelsior;it has a well-defined trend also, NNW parailel to
Sierra Nevada batholith not far W. Upper plate of all % thrusts travelle
E or possibly SE.

On the other hand,the Shoshone thrust and the N thrust in the To-
vabe Range show W movement of upper plate. Note that all rocks E of
these thrusts are fermian or older:N-S uplift,thrusts dip into uplift.

Referring the Yeformation Plate II, Schematic Diagram,the test of a
"track thrust",i.e. one that has made out into the passive frame along
a bed or an erosion surface,is that,since the upper plate slumped and
folded,it should be highly folded while the lower plate is not.fmddy
This holds for Cinnabar Canyon-Garfield Flat thrust(assuming they are
same,displaced by flaw or rift in Soda Spring Valley,fig.8) and prob-
ably for the Marble Quarry.

The New York Canyon thrust (Sec.G-G' attached)shows a striking resembl
lance to the Sckematic Diagram,its lower plate showing strong monoclinal
folding toward the west,where the thrust roots,which dies out to the E,
in the passive frame.

Age of Diastrophism: Intrusion of Sierra Nevada batholith later than
all the compressive movements;but latest major thrust,the Gillis,has
granitic rock intruded along it‘scarecly possible with a passive flat
thrust (E.W.)
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