
~;:;;;:·rt ;;;., ... ,;:;;:I ; ;;;;, 

(ah 

140,li 
m: Gr: 

The American Association of Petroleum Geologists Bulletin 
V. 54, No. 2 (February, 1970), P. 275-284, 7 Figs. 

Paleozoic Stratigraphy of Toiyabe Range, 
Southern Lander County, Nevada1 

Abstract A sequence of Paleozoic sedimentary rocks, 
ranging in oge from Combrion to Carboniferous, was 
deposited in a transitional zane between the mio- and 
eugeosynclinal belts and now is exposed in a large 
area of the central Toiyabe Range south of Austin, 
Nevada. A maximum of 3,250 ft of quartzite, graywacke, 
and some limestone constitutes the Gold Hill Formation. 
Archaeocyathids (Archaeocyathus at/anticus Billings and 
Ethmophyllum whitneyi Meek), locally abundant at the 
lop of the lower Gold Hill Formation, indicate an Early 
Cambrian age. The Cambro-Ordovician Broad Canyon 
~ormation (new name), consisting of intensely deformed 
limestone, argillaceous siltstone, and phyllite, is about 
2,?00 ft thick. Antelope Valley Limestone, up to 800 ft 
t~1ck, contains the Palliseria assemblage (Middle Ordovi· 
Clan) near the top in two areas. Remnants of the Silurian 
Masket Shale (Roberts Mountains Formation) overlie the 
Antelope Valley with regional disconformily. Devonian 
corals are present in a massively bedded limestone over· 
lying the Masket in one locality. A Tertiary conglomerate 
preserves boulders of coralline limestone and chert peb· 
bles of the Carboniferous Wildcat Peak Formation. 

An allochthonous sequence lies tectonically above and 
~ext lo the transitional succession which is considered to 

e ?~lochthonaus. It consists mainly of Paleozoic chert and 
orr"''~ about 10,000 ft thick, and, in one small area, of 
vo can,c racks, chert, and siltstone, perhaps of the Char· 
~o~l Canyon Formation. Only poorly preserved radio· 
anans have been found in these rocks. 

INTRODUCTION 

Autochthonous and allochthonous sequences 
of Paleozoic sedimentary rocks are exposed in 
large ar~as of the central Toiyabe Range south 
~f ~ustm, Nevada (Fig. 1). The three distinct 
ac.Ies of Paleozoic rocks which have been de

scnbed in the Great Basin-the eastern carbon
ate belt, the western chert and volcanic belt, 
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FIG. 1.-lndex map showing location of Lander 
County, Nevada, and Toiyabe Range. 

and a transitional belt between the two-are 
present (Roberts et al., 1958). Similar lithic 
units have been described in the southern Toi
yabe and Toquima Ranges by Ferguson 
(1924) and Ferguson and Cathcart (1954), in 
the Toiyabe Range by Means (1962) and 
Stewart and Palmer (1967), in the Toquima 
Range by Kay and Crawford ( 1964), and in 
the Battle Mountain area by Roberts et al. 
(1958). 

AuToCHTHoNous STRATA 

Strata which appear to be autochthonous or 
parautochthonous range in age from Cambrian 
to Devonian and consist of siltstone, quartzite, 
argillite, and limestone. The Cambrian and Or
dovician sediments were deposited in the transi-
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tional environment as defined by Roberts et al. 
( 1958). The Silurian and Devonian calcareous 
shale and carbonate rocks are part of the east
ern carbonate environment. 

Cambrian and Ordovician Systems 

In this part of the Toiyabe Range, the Cam
brian and Ordovician strata bear little similarity 
to those of the eastern Great Basin. The only 
stratigraphic unit common to the Toiyabe 
Range and the eastern Great Basin is the upper 
part of the Pogonip Group (Antelope Valley 
Limestone). The older stratigraphic units may 
be compared best with the rocks on the south. 
Rocks similar to the Palmetto Formation in the 
southern Toiyabe Range (Ferguson and Cath
cart, 1954) and the Perkins Canyon Formation 
in the Toquima Range (Kay and Crawford, 
1964) are present in the mapped area. These 
rocks, constituting the Broad Canyon Forma
tion named herein, represent the transitional fa
cies. The Lower Cambrian Gold Hill Forma
tion of the southern Toiyabe and Toquima 
Ranges also crops out in the central Toiyabe 
Range. 

Gold Hill Formation 

Lower Cambrian strata, metamorphosed in 
part, crop out along the Summit Ridge from 
Rock Canyon to Frenchman Creek, at the foot 
of the range at Globe Canyon, and along Span
ish Canyon (Fig. 2). In each area, the rocks 
exposed have certain unique aspects, but they 
all have been assigned to the Gold Hill Forma
tion. 

Summit Ridge section.-The most informa
tive section is along the Summit Ridge; 3,250 ft 
of continuous section is exposed in Crooked 
Canyon from the range fault (altitude 8 400 
ft) to the summit of the range (altitude 10:soo 
ft) in a w~st-dipp_in~ limb of a major north
south-trendmg ant1chne. The section has been 
divided into seven units {Fig. 3). The lowest 
unit, terminated by the fault, is 120 ft of lime
stone. The next 500 ft is mudstone interbedded 
with quartzite and graywacke. The third unit is 
white quartzite, a prominent cliff former 230 
ft thick. About half of the total section, u~it 4 
is fine-grained graywacke with quartzite and 
mudstone interbeds. Unit 5, a slope former that 
is distinctive in color, consists of 80 ft of buff-

weathering limestone, with locally abundant ar· II 
chaeocyathids. Above (unit 6) is 400 ~t. of 
mainly mudstone, the middle 100 ft cons1~tmg 
of limestone and quartzite. Some of the hme· 
stone contains Girvanella-like structures. The 
uppermost unit (7), capping the range, is per· 
sistent blue limestone, 330 ft thick. . 

Globe Canyon section.-A second section 
was measured on the south side of Globe Can· 
yon (Fig. 2) near its mouth; 642 ft of c~nt_in· 
uous section is exposed in a broa~ ant1c~me 
paralleling the trend of the range. It_ IS possible 
to recognize in this section, with vaned degre~s 

.J 

.J 

of certainty, the lower six units of the Su~m~t 
Ridge section (Fig. 4), although each umt IS 
thinner and the total thickness visibly decreases 
westward. The blue limestone, unit 7, crops out 
above unit 6 on the next ridge south and on a 

· nd dip slope between the top of the sectiOn a I > 
the next ridge. It was not measured because the 
contact is locally faulted. However, on the 

· pears north side of the canyon the sectiOn ap 
stratigraphically continuous near the top, 
though generally it is less well exposed. 

In both measured sections the buff-we~ther· 
ing limestone unit 5 is the most consistent 

' ' . . uous and easily traced unit. There IS a conspic d n 
absence of mudstone at Globe Canyon, an a 
abundance of limestone interbeds. d" 

Spanish Canyon section.-The prece. mg 
sections show little evidence of metamorphiSIUi 
However, in Spanish Canyon, the northernmos 
canyon mapped on the east side of the ra~ge~ a 

k s JD• sequence of quartzite and graywac e 1 . ,. il 

terbedded with dark-red, brown-weath~nng, 
1 

~u 
spotted and micaceous schist. These sedu~~f" j ~u 
tary and metasedimentary rock~ ~re essenti tb~ I, It 

vertical in a tight anticline stnkmg along 
d. ntary canyon. On the north the metase Ime 

rocks are in contact with the Austin pluton~ 
Scapolite-garnet marble derived from limeston 1· 
. . h h d of the can· IS present on the ndge at t e ea S an· i 
yon. Near the foot of the range between blue 
ish Canyon and the next canyon south, a 
limestone similar to unit 7 crops out. . Lower 

Age.-Archaeocyathids are present m B sin 
Cambrian rocks in the southern Great a od 
Nevada and California (Stewart •. 1966); ;at· 
the Lower and/ or Middle Cambnan nea b rtS 
tie Mountain, Nevada (Roberts, 1964; R~ :ac· 
et al., 1958). These fossils, which are c a 

' 

Fm. 2.-Geo!o<>ic map of ~ · b R . 
"" 01ya e ange, modified from Washburn {1966). ~~ 
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Gold Hill Formation, 
Summit Ridge Section 
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Medium-to massively bedded light· 
blue calci siltite. 

Predominantly l)reen-brown, weathering 
11ray mudstone; interbeds of limestone, 
ripple-marked quartzite and fine-grained 
graywacke. Limestone contains 
Girvonello·iike al11ae. 

Light blue-gray, weathering buff 
calcisiltite, Archaeocyathids. 

Scale 

F50d 

~,.,. 
Eo' 

Massive white vitreous quartzite. 

Qu~rtzite and graywacke, both fine 
gra'"ed, c~oss-bedded,in equal 
amounts, Interbedded with green
brown muds! on e. 

Light~ray ripple-marked quartzitic 
calcts11t it e. 

. FIG. 3.-Stratigraphic section of Gold Hill F 
tion measured above Crooked Canyo t 1 o~a-8 4""10 800 ft S · · n a e evation , uv- , on ummJt Ridge of T . b R mya e ange. 

teristic of the Lower Cambrian 
f · , commonly 
orm a maJor part of the buff-weath . I. 
t · 5 h enng Ime-

s one, umt , on t e Summit Rid (F' ge 1g. 5). 

Archaeocyathus at/anticus Billings and Ethmo· 
phyllum whitneyi Meek are abundant in the 
thin-bedded calcisiltites and quartz-silty calcisil
tites, whereas Cambrocyathus sp. and Cambro· 
cyathus sp. cf. C. occidentalis Okulitch are 
scarce. Ghosts of archaeocyathids are present 
in a massive, 5-ft-thick, recrystallized reellike 
limestone bed. 

According to Palmer (1956, p. 676), ar· 
chaeocyathids form a poorly defined faunal fa· 
cies in the Cambrian rocks of the Great Basin. 
This opinion was based on the three fossil loca· 
tions known at that time, and on the absence of 
these fossils in the numerous well-studied Cam· 
brian sections in the eastern Great Basin; the 
facies is restricted to the western Great Basin. 
The new locality in the Toiyabe Range .a?d 
several other new archaeocyathid locahttes 
summarized by Stewart (1966), well within the 
limits of Palmer's western faunal province, _help 
to substantiate and define this faunal provmce. 

The only other fossils found in thes.e rocks 
are Girvanella-like algae and impnnts . of 
worms or algae on some quartzite ~d~mg 
planes. Therefore, the only age determmattons 
which can be made are for unit 5 and lower 
units which are assigned to the Early Cam· 
brian. 

Correlation.-These sections can be com· 
pared with several well-known Cambrian sec· 
tions in the Great Basin. The Cambrian strata 
most similar to these are in the Gold Hill For· 
mation described by Ferguson ( 1924) and Fer· 
guson and Cathcart ( 1954) near Manhatta~, 
Nye County, Nevada, in the Toquima and ~o:; 
yabe Ranges. In the Toiyabe Range a few rn~ 
south of the study area, Means ( 1962) e-

r-----------------------------

fault 

Gold Hill Formation, 
Globe Canyon Section ____ 

Medium-to massively bedded light· 

blue calcisiltite 

~-:~:;;~;,~ ~·-~ Brown-weathering graywacke • limestone 
- ':.·_-:.;<:.:.. ... ~. interbeds increasing toward toP· 

ff lcisiltite. 
Light-blue, weathering bu co k 

- ~'-·.-•.':.~:·l Medium-bedded to massive groywac e, 
-::-:·-'.··._--:.._,,:::\ thin interbeds of limestone. 

_1~~~:.2:~>:~=·~·.~:rl Massive white vitreous quartzhlt:;ne 
:1!: Quartzite and graywacke,bot 

~rt ·.··:. ·. ·..-: grained and crass· bedded. 

Calcarenite, weathering light brawn. 
latus 

ill foflll" I . FIG. 4.-Stratigraphic section of Gold H 00 \l 
ti~n measured on south side of Globe Cany 
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Paleozoic Stratigraphy of Toiyabe Range1 Nevada 279 

scribed a section which he called the Clear 
Creek sequence that appears to contain similar 
strata. The Gold Hill Formation and the Clear 
Creek sequence also include schistose slate, 
quartzite, and sandstone, much the same as 
those found in Spanish Canyon. Large plutons 
are present near or adjacent to each locality. 
The sections at Summit Ridge and Globe Can
yon differ in that they are unmetamorphosed. 
. The Globe Canyon and Summit Ridge sec-

tiOns differ in thickness and lithology. Although 
~he coarser terrigenous units can be correlated 
m both sections, Summit Ridge is characterized 
by an abundance of mudstone, whereas the 
~lobe Canyon section has little mudstone and 
Is g~nerally calcareous throughout. These two 
sections are separated by a high-angle fault, 
and the lateral relations cannot be observed. 

The proximity of these differing sections can 
be explained in two ways. First, they may be 
!aterally and temporally equivalent, once hav
mg been continuous across the high-angle fault, 
but a marked thinning and facies change is in
volved between sections. Second, one or both 
sections may have been transported to the pres
ent site (parautochthonous or allochthonous) 
and they may be in different thrust-slice se
~ue;'lc~s. If so, they would represent the same 
lithic mterval, but would not necessarily be 
synchronous. 

The second possibility seems most likely 
upon comparison of the sequences of rocks. 
The upper three units correlate well, although 
no archaeocyathids have been found in unit 5 
at Globe Canyon. The similarity in the se
quence of rock types in the other units also 
su&gests that the two sections may correlate. 
This possibility could be proved if the thrust at 
the base of the transported sequence were 
found. No thrust has been located in the area 
mapped. 

The first possibility seems less likely because 
of the marked differences in thicknesses, and 
because the Globe Canyon section thins in the 
~r~ng direction. Moreover, although certain 
lithic units can be correlated, the predominance 
of carbonate in one section and mudstone in 
the o~her is puzzling. 

It Is also possible that the two sections are 
not lithically or temporally related. 

These sections are considered to be the Gold 
H.ill Formation because of the lithic similarity 
With the type Gold Hill and because both are 
of Early Cambrian age. 

Depositional conditions.-Cross-bedding is 
~ommon and ripple marks are locally abundant 
Ill the siltstone and sandstone. Most sediments 

are relatively well sorted, in that only the finest 
grain sizes are present. Grains are mostly angu
lar but some are subrounded. Increasing round
ness varies inversely with feldspar content and 
appears independent of grain size. Quartz is by 
far the dominant mineral in all of the clastic 
rocks. Where feldspar is present, it is generally 
sodic plagioclase, although some microcline oc
curs. All feldspars are fresh in appearance . 

The presence of archaeocyathids and arch
aeocyathid reefs indicates that part of the for
mation was deposited in very shallow water. 
Current directions, based on meager data (Fig. 
6), are divided about equally between N35°E 
and S30°W, roughly parallel with the direction 
of the long axis of the geosynclinal belt. 

Broad Canyon Formation (New Name) 

Means (1962, p. 76) introduced the name 
Broad Canyon sequence for "a sequence of 
dark slates, phyllites, and argillites which over
lies the Clear Creek sequence," after exposures 
in Broad Canyon, the first canyon south of 
Kingston Canyon, Toiyabe Range, in southern
most Lander County, Nevada. Herein it is con
sidered a formation. 

The Broad Canyon Formation is exposed in 
Lynch, Sheep, Rock, and Crooked Canyons 
and along the Summit Ridge (Fig. 2). A com
plete section does not seem to be present in any 
one locality. The formation can be divided into 
three members. The lowest is composed of in
terbedded limestone and argillite and minor 
siltstone. It is easily accessible along the old 
mine road in Lynch Canyon. This member 
grades into the middle member as the limestone 
beds decrease in number. The middle member 
is dark argillite with silty bedding laminations. 
The highest member is gunmetal-blue phyllite. 
The boundary between the middle and upper 
members is placed where the bedding, as indi
cated by the silt laminations, becomes indistin
guishable. This change is observed best along 
the north side of Rock Canyon. The whole for
mation has been folded severely, and its true 
thickness has not been determined. However, it 
is in the order of 2,000 ft. The base of the 
Broad Canyon Formation is exposed best in 
Crooked Canyon about 0.8 mi above the 
mouth. There its contact with the Gold Hill 
Formation appears to be conformable. The 
upper contact of the Broad Canyon Formation 
is seen best 0.4 mi north of Toiyabe Peak on 
the Summit Ridge. The overlying Pogonip 
limestone appears to grade downward into the 
Broad Canyon phyllite. 

Age and correlation.-No fossils have been 
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280 Robert H. Washburn 

FIG. 5.-Photographs of rock sections from Gold 
Hill Formation between Crooked and Globe Canyons 
at altitude of 10,600 ft. A. Polished .section of 
archaeocyathid limestone. Two large specimens near 
top are Archaeocyathus at/anticus; others are Ethmo
phyllum whitneyi. Actual size. B. Polished section of 
Cambrocyathus sp. cf. C. occidentalis showing inner 
and outer walls and radial septa. Actual size. 

found in the Broad Canyon Formation. As its 
contacts with the underlying Gold Hill Forma
tion and the overlying Antelope Valley Lime
stone (Chazyan) appear to be conformable, it 
is dated as Middle Cambrian through Early Or
dovician. 

Lower Paleozoic rocks similar to the Broad 
Canyon are present in the southern Toiyabe 
Range and in the Manhattan and Northumber
land districts, Toquima Range. These strata 
may be in different thrust sequences and details 
of their stratigraphic relations have not been de
termined. 

Depositional conditions.-The fine-grained 
terrigenous and calcareous sediments of the 
Broad Canyon Formation indicate a distant 
and p:obabl~ ~oncratonic source and/ or quiet 
tectomc condthons. The absence of ripple marks 

. . d the presence of fine and cross-lammattons, an d "ti in 
laminations probably indicate epost on 
deep water. 

Antelope Valley Limestone 

A t 1 e Valley Lime· I In the study area the n e op k d Dry ' 
T · be Pea an stone is exposed at mya · the vicini~ 

Creek. Its base is exposed on~ ~ng the ridge 
of Toiyabe Peak and east~ar ka In this area 
between Lynch and Tar r~~ 1~~ conformably 1 

the Antelope Valley appears . The two for· 1 

on the Broad Canyon Forma~IOn~ ncline over· I 
mations are in an east-trendmg t~ of Toiyabe ' 
turned on the north. Just so~ the Masket 
Peak in the core o~ the syncl~~e, overlies the 
Shale (Silurian) dt~conform~ofal thickness of 
Antelope Valley, whtch has a 
less than 800 ft. 

i 
in L ____ ___: _____ ~= . pie !llarkS 

· from rtP a r 6.-current directiOn.s tcrop are · 
Gold Hill Formation ou 

FIG. 
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The Antelope Valley Limestone can be di
vided into four members (Fig. 7). Abundant 
macluritid gastropods, Receptaculites, and or
thid brachiopod fragments are present about 
600 ft above the base. Lowell ( 1958, p. 82) 
has described the formation in the Dry Creek 
area, where about 400 ft of limestone is ex
pos~d: !he lower 300 ft is platy, thin-bedded 
calcisiltlte. The upper 100 ft is coarser and 
contains Palliseria, M aclurites, and "Girva
nella." The Masket Shale overlies this fossil 
zone. 

Antelope Valley Limestone also is present in 
the area of Bunker Hill and forms the summit 
of the mountain itself (D. MacLachlan, per
sonal commun. 1962). 

Age and correlation.-The shelly fauna pre
serve~ ~t Dry Creek and Toiyabe Peak is char
actenstic of the Palliseria beds of the Antelope 
Valley Limestone. The limestone beds in the 
Toiyabe Range appear more argillaceous and 
much less fossiliferous than the type Antelope 
Valley. '!here is doubt of the synchroneity of 
the Palllseria zone in the Great Basin. Ross 
(1964, p. 1540) believed that it is facies-con
trolled and becomes younger toward the west. 
~eans (1962, p. 77, 78) mapped large areas 

of _hmestone southwest of Kingston Canyon, 
Which he informally called the Crane Canyon 
sequence. Late Cambrian trilobites .have been 
reported 5 mi south of Austin from Crane Can
yon-like rock types (Stewart and McKee, 
ii-68) whic~ overlie the Clear Creek (Gold 
t Ill Formation) sequence. On the east side of 
he range near the mouth of Clear Creek, 
~.ans mapped a limestone-shale sequence 
w rch he called the Eastside sequence. These 
rocks are in part lithically similar to, but not 
correlated (by Means) with, the Crane Canyon 
~~tiuence. !he Eastside sequence contains grap-
79 te~. Which, according to Means ( 1962, p. 

) • · · · may be correlated with the Copenha
g:~ Formation or, less probably with the upper 
~0 °~ the Antelope Valley Limestone of the 

gomp Group (W. B. N. Berry, personal 
~ommunication) ." The Copenhagen Formation 
~above the Antelope Valley Limestone in the 
t n~elope Valley region on the east. According 
~ tewart and McKee (1968), the Crane Can

fhen se'\uence and Eastside sequence are above 
b Kmgston Canyon thrust, structurally 
~ ove the Antelope Valley Limestone and 

road Canyon Formation. 
in ~epositional conditions.-The lack of fossils 

he lower part of the Antelope Valley Lime
~ne may b7 due to deposition in deep water. 

e fine-gramed texture of the pre-Palliseria 

Antelope Valley Limestone 

Toiyabe Peak Section 

700' .... 

60o' ~ 

sao'··· 

400' 

:'100' 

200' -

100' . 

so' 

Masket Shale 

Thin-bedded blue-weathering 
calcisiltite, brown quartz-silt 
laminations. 

Calcarenite, Polliserio-beds. 

Thin-bedded calcisiltite, silty 
lamiryations. 

Platy yellow-weathering quartzitic 
calcisilite, and calcareous siltstone. 

Thin-bedded gray, tan-weathering 
argillaceous calcisiltite and argillite. 

Broad Canyon Formation 

Fm. 7.-Composite stratigraphic section of Ante
lope Valley Limestone, measured on east side of 
Toiyabe Peak. Limestone is repeated by faulting; 
section was broken at Palliseria beds. 

strata and the lack of primary sedimentary 
structures other than uniform lamination sup
port this impression. 

The gastropod zone represents a lessening of 
water depth for a short period of time. Young
er Ordovician faunal zones may be absent be
cause of a regional discordance between the 
Ordovician and Silurian Systems indicated by 
different thicknesses of Antelope Valley Lime
stone between the Palliseria beds and the over
lying Silurian Masket Formation. 

Silurian and Devonian Systems 

Rocks of the Silurian and Devonian Systems 
in the eastern Great Basin are mostly carbon
ate. Several thousand feet of stratigraphic sec-
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tion may be present. On the west the rocks be
come terrigenous and the section thins. 

Masket Shale 

The Masket Shale (Roberts Mountains For
mation) overlies the Antelope Valley Lime
stone at Toiyabe Peak and Dry Creek, and is 
present in Point of Rocks Canyon. Structural 
complications and poor exposures preclude an 
accurate thickness determination in either area. 
The inferred thickness is similar to that in the 
type area in the Toquima Range, where 450 ft 
of argillaceous calcisiltite containing Silurian 
graptolite faunas has been described (Kay and 
Crawford, 1964). Graptolites have been re
ported at Dry Creek (Lowell, 1958, p. 87) and 
are very poorly preserved in the Masket south
east of Toiyabe Peak; between Reeds and Point 
of Rocks Canyons, Retiolites (?) sp. is present. 
However, the rocks in each of these areas are 
relatively unfossiliferous. The Masket is found 
both above and below the Kingston Canyon 
thrust. 

Devonian Limestone 

A coarse calcarenitic patch reef overlying 
the Masket Shale between Reeds and Point of 
R~ks Canyons has yielded many corals. W. A. 
Ohver, Jr., and C. W. Merriam have studied 
t?e faunule. Besides Favosites sp. and Alveo
lites sp., co~mon to Silurian and Devonian 
strat~, two umque Devonian corals were found. 
Memam (~ersonal commun., 1968) identified 
a new spectes of Billingsastraea similar to B 
nevadensis (Stumm) and possibly a new genu~ 
of a large Hexagonaria-like coral On the b . 
f th · ·1 · · asts o e stmt anty of the newly found Billin sas-

traea to B. nevadensis, this limestone ca~ b 
correlated with the Nevada Limestone ~ 
~one Dz, which is of late Emsian to earl' ~~ra 
han (late Early to early Middle Devonia~) ~f:-
. A second occurrence of Devonian corall~~ 

limestone crops out near Dry C k h 
2-ft-thick bed · ree • w ere a 
Shale. Is exposed overlying Masket 

De The~e limest~nes,. the westernmost Middle 
voman coralhne hmestone fou d . . 

t?ogeosynclinal belt, extend th n ~n ~hts. or
tton westward at least 50 e. area dtstnbu
McKee ( 1968) pi th mt. Stewart and 

ace ese strata at th 
a lower Paleozoic sequence h . e top of 
stratigraphic affinity With th avmg g_reater 
synclinal belt than with th e east~r~ miOgeo
from which 1·t · e transttional belt 

Is separated b th . • 
Canyon thrust fault. Y e Ktngston 

Carboniferous and Permian Systems 

On the west side of the Toiyabe Range, near 
the mouth of Murphy Canyon, limestone boul· 
ders and multicolored chert-pebble conglomer· 
ate are exposed in a Tertiary conglomerate. 
They are preserved, with Tertiary volcanic 
rocks, in a downfaulted block. The limestone 
boulders, some of which are several feet across, 
contain many corals and some productid brach· 
iopod fragments. Both the limestone and chert 
are like the Carboniferous Wildcat Peak For· 
mation of the Toquima Range and represent 
the eroded fragments of this formation, which 
at one time was present in this area. 

ALLOCHTHONOUS STRATA 

The largest area of allochthonou~ strata in 
the Toiyabe Range is on the west stde of the 
Kingston-Big Creek fault (Fig. 2). All the west 
side of the range from Dry Creek to Ree~ 
Canyon is included. The area bounded by Big 
Creek, North Fork, Dry Creek, and the Reese 
River Valley was mapped in detail _by 1: Han· 
sen (1960), who divided the strata m thts area 
into four conformably formations, A (oldest) 

through ~· . . ded 
Formation A conststs of mediUm-bed . ' 

dark, subvitreous chert, with green-gray ~rgil· 
lite in thin interbeds. A thin-bedded medturn· 

· k · pres· gray argillaceous siltstone, 525 ft thtc • IS ick· 
ent near the top of the formation. Total th 
ness is less than 2, 700 ft. ock 

Formation B is composed of several r. 
types, including medium-bedded chert rangtn~ 
from black to light blue thin black shale, an 

' . th' kfle5S graded graywacke-siltstone. MaXImum IC 
is 2,000 ft. 'th 

Formation C is black to dark-blue chert J:e· 
thin interbeds of dark-gray argillite. Tw~ this 
stone beds (2-3 ft thick) are present tn 

· these· unit and are the only carbonate ro~ks m thick· 
quence. The formation has a roaxtrnum 
ness of 1,250 ft. ,;nite 

Formation D consists of interbedded ar1the 
and chert. The chert, unlike the chert 0 to 
other units, is light green-gray a~d weatber~e 
rust brown. The argillite is medmrn gray. 1 
apparent maximum thickness is 4,000 ft. h a!· ; 

Outside the area mapped by Hansen, td~er· 
lochthonous strata were mapped as unh rt of 

. ray c e enttated. However, the light green-g dant 
formation D is probably the most abun 
rock type in the area. bout I 

.on the crest of the Summit Ridge~ a to the 
mt south of Toiyabe Peak and extendtng 
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Kingston-Big Creek fault, is another area of al
lochthonous chert. On the crest itself, the chert 
is black with gray laminations with some argil
lite interbeds. The western slope of the Summit 
Ridge is covered with chert and tan-weathering 
siltstone, probably the same as in formation A. 

Age and correlation.-The only fossils found 
in the allochthonous strata are very poorly pre
served radiolarians; hence the age and correla
tion of these strata are uncertain. Stewart and 
McKee (1968) classify them as questionable 
Valmy Formation (Ordovician). The sequence 
does contain black shales in which one would 
expect to find graptolites if it were lower Paleo
zoic, but none were found in a careful search. 
Chert sequences similar to these are present 
throughout the Paleozoic, including the Slaven 
Chert (Devonian), Schoonover Formation 
(Carboniferous), Havallah Formation (Middle 
Pennsylvanian to Permian), and Pumpernickel 
Formation (Pennsylvanian). These formations 
contain distinctive fossils which establish, at 
least partly, their age. Therefore, no age desig
nation other than Paleozoic is given to the allo
chthonous strata in the Big Creek area. 

Clipper Canyon Group?-At the foot of the 
east side of the Toiyabe Range, between Tar 
and Sheep Canyons, is a third area of possibly 
allochthonous strata, mapped in detail by R. 
~orris (in Washburn, 1966). Interbedded lam
mated siltstone, fine-grained quartzite, and pyr
oclastic rocks(?) form most of the strata. 
Thicknesses are indeterminable but are on the 
order of tens of hundreds of feet. The siltstone 
and volcanic rocks have structures resembling 
fl~wage and primary deformation. However, 
~tcroscopic examination of several thin sec
tions reveals small-scale fracturing which indi
cates, at least in part, tectonic deformation. 
The volcanic material now appears as a felted 
mass of microcrystalline quartz and sericite. 
These rocks resemble and are tentatively corre
lated with the rocks in the Clipper Canyon 
Group (Ordovician), Toquima Range. 

STRUCTURAL GEOLOGY 

Three major types of structure are present in 
the mapped area-high-angle dip-slip faults, 
thrust faults, and folds. High-angle dip-slip 
faults both parallel and cut across the range. 
Those which parallel the range (range faults) 
ar~ the most recent and are responsible for the 
~Xtstence of the range. The thrust fault separat
Ing the allochthonous strata from the autoch
thonous or parautochthonous strata (the Rob
erts Mountains thrust) can be viewed only in a 

few localities, such as south of Toiyabe Peak 
and in Reeds Canyon. In much of the area the 
allochthon is downfaulted against the auto
chthon along the Kingston-Big Creek fault. 
Both structural sequences have been folded at 
least twice, and the major folds generally paral
lel the range. A more detailed analysis of the 
structural geology is given by Means (1962) 
and Washburn ( 1966). 

SuMMARY 

The autochthonous transitional sequence in 
the Toiyabe Range consists of sediments depos
ited in an environment which has not been stud
ied as thoroughly as the eugeosynclinal belt on 
the west or the miogeosynclinal belt on the east. 
The sediments are fine grained and may have 
been deposited far from their source areas in 
waters of varying depth. Evidence for shallow
water deposition includes archaeocyathid reefs, 
macluritid gastropods, and fairly large-scale 
cross-bedding. Indicators of deeper water in
clude horizontally laminated beds of alternating 
silt and limestone (lower Broad Canyon For
mation) and generally unfossiliferous shale and 
limestone. Limestone and shale of like age are 
abundantly fossiliferous only 30 mi eastward. 
This sequence lacks the distinguishing volcanic 
strata of the eugeosynclinal belt and also lacks 
the fossiliferous strata of the miogeosynclinal 
belt. It is much thinner than comparative strati
graphic sections in the mio- and eugeosynclinal 
belts, and represents a zone of slow deposition 
in the geosyncline. 

The allochthonous sequence on the Roberts 
Mountains thrust is primarily chert. Volcanic 
rocks are sparse or absent. The apparent ab
sence of distinctive fossils is puzzling; in time 
probably more careful searching will produce 
fossils. 
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