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jnterior drainage of the Basin and Range province. All streams north
of North Fork drain northward into the Snake River drainage system.
Vegetation consists primarily of sagebrush and grass. South of

North Fork the slopes are dominantly covered by short grass, but along

evanescent stream courses thick, nearly impenetrable thickets and sapling

groves abound, North Fork canyon 1is well wooded in several localities.
Rock exposures are discontinuous t_.hroughout the area. A few
prominent exposures south of North Fork are surrounded by a soil of
hill washe North of the road many small, spot outcrops, usually con=
cealed by sagebruah. help bridge gaps between larger exposures. |
The eastem boundary of H\mboldt National I'oreat ‘lies at the
mouth of North Fork canyon. A state campground and the North Fork
Guard Station are located within the park along the stream. A park
road traverses the canyon and oonnecta with state highway 43 to the
east. There are several ranches in the vicini.ty; the Doheny Ranch
is the closest, located just outside the forest limits at the canyon

nouth.

Field Methods
Mapping was done by plane table using a sqale of 1v=500', Ailr
photos were available for atudy; but were not suitable for mapping as
the rounded topography and sparse vegetation provided few distinctive

landmarks. , .
Previous Work N

The miogeosynclinal sequence of North Fork has not been previously
described. .Js J. Fagan (1959) studied the eugeosynclinal sequence |

of the northern Independence Range, and R. W. Decker '(1958) has
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© 3,500 feety and 2) FormatiomsE thmugh I of upper Palaozoic age,

described the geology of the Bull Run Quadrangle, which is adjacent
fo Wild Horse Quadrangle on the west.

A en
‘The writer is indebted to Dr, Marshall Kay under whose supervision
this thesis was prepared. The fleld assistance of Mr. Bernard
Macecarillo was gratei\;lly received, and discussions with Mr. John Fagan
were most beneficial. 'For help in fossil identification the author
is.indebted to Mr. J. ‘E._.chvan and Mr. Stephen Streeter. Field
research was ,sugported from research funda of Columbia University.

STRATIGRAPHY

The rocks along North Fork are subdivided into two major groups:

1) Formations A through D of Cambrian age, having a thickness of abnut
|

having a thickness of more than 4,000 feet. ATh",e htte_r are believed -
to be dominantly Carboniferous. |

The eugeosynclinal chert sequence, shown as‘a single formation
without subdivision, was not studied. |

North of North Fork the hills mapped are deaignated, from east to
west, as East Hill, Cambrian Hill, t\fest Hi1l, Viectory Hill, and Limestone
Knob. ‘The stream valleys aqpnrating\ these hills are, from east to
west, First Canyon, Fry Canyon, Second Canyon, and Mikes Canyon. The
long, continuous ridge rising south of the park road :ﬁ here called
Long Ridge. |

Calcaraous rocks are des.tgnated as calciluti‘be, calecisiltite,
and calcarenite depending on partiole size. Classifioation of bedding
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follows the usage of Ingram (1954). The Wentworth scale (1922) is
followed in the classification of clastic pértiola‘siza.
| - Cam tio

Formation A

Formation A consists of light olive-gray and dark olive-black to
black, thinly laminated, non-fossiliferous, poorly exposed argillite.
Hill wash and small scattered outcrops form a band of widely varying
thickness across central and western East Hill, all of Cambrian Hill,
and the east flank of West Hill, On East Hill the argillite is olive~
black to black aﬁﬁ is non.caleareous, while.on Cambrian Hill and
West Hill the argillite is light olive-gray and is cut by thin, dark '
red calcite veins parallel to, and oblique to the laminations.
Although there seems to be little gradation from one to aﬁother, it
was not possible to demonstrate any stratigraphic difference between
the two. Therefore, they are included in the same formation without
subdivision. , |

The argillite oeours exclusively in a thrust sheet and is the
basal unit of the thrust eequence., Highly variabla’attitﬁdes and
lack of good exposures, combined with a greatly varying thickness |
along the outerop band, make an estimate of thickness extremely tenuoﬁg.
The argillite ranges from 0 feet to possibly 300' feet with neither =
the lower nor upper contacts exposed. ‘K. L \\,‘

The argillite is believed to be the oldest unit in the area.
The 1ight olive-gray argillite is lithically similar to argillite
interbeds in Cambrian Formation D, Also, there are almost no
argillites in the upper Paleozoic sequence. Therefore, it is
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assumed to be Cambrian, and since it is basal in the thrust sheet and
is not observed within the Cambrian sequence elsewhere, it is assumed
to be the oldest Cambrian unit.

On the iowar slope of Long Ridge, an area containing almost no
rock exposure and very little hill wash is designated as Cambrian
undifferentiated. A small outerop of a black, finely laminated
phyllite lying below the chert of Formation C has an attitude similar
to the orientation of the cherts From this fact, and the observation
that Cambrian units increase in extent eastward on the south side of
North Fork, it is inferred that the wndifferentiated area is underlain
by Cambrian. |

Forpation B
Formation B ias a pale yellow«browm, mé:diumly- bedded, none
fossiliferous, well-indurated quartz siltito showing narrowly spaced :
parting planes on weathered surfaces. The é(iuartz' siltite is poorly
exposed along the western base of East Hill, and south of the stream
along the park road in a very small antioclinal outerop. On Fast Hil;.
the attitude varies widely, but no mappable pattern of folding or
faulting was obéerved. The quartz aiitite may be as much as several
hundred feet thick, lower contact not exposed, On East Hill the
quartz siltite is overlain by chert of Formation C, while on , ’
Long Ridge the small qnarta 8iltite outerop 4s questionably overlain
by the chait, Further east on Long Ridge the quartz siltite is '
missing below the chert of Formation Cj the latter rests directly

on Cambrian undifferentiated phyllite. This area lies near the
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crest of a prominent antiolinal fold in the Cambrian sediments, and

it is possible that the quartz piltite bohaved plastically during dow
formation, flowing completely off the fold erest {sce Plate 2,

soction A-A'), lowever, »a wore satisfactory explanation for the
absance of Formation B below the chert might become apparent on further
study.

Eormatdon C
Formation C i3 a dense black, thinly bedded, non-fossiliferocus,

ridge-forming chert, ehamatsristican;," cut by minute calcite veins.
A dtscontinumipnff of chert extonds along the lower east slope of
Long Ridge, Wf“"'aharply north and continues dounslops to the park
road. Apparently it extends under the alluvium covering the canyon
floor, reappearing on the north sido of the stream. From a thickness
of 30 feet oun Long Ridge it thins eliphtly westward and na;thward.
It may thicken eastward on East Hilly however, eXposaes are poor,

he lover sontact is temuous, and the unit may be folded in this
locality. The chert is conformably overlain by Formation D on
Long Ridge, while on Wt Hill Formation E conglomerate lies with
angular unconformity on both the chert snd Formation D,

Forzation D 4s a ayolic sequence of trilobite bearing caleisiltites
and argillites. Medium gray to dark gray, thinly bedded, trilobits
bearing caloisiltites alternate with very thinly bodded, light
olive-brown weathering argillites in one to two inch cycles. The
weathered surfaces of tho caleisiltites are characteristically
rough, cermonly showing what appear fo be soluticn etched lineations.
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Trilobite sogments and‘ droppings are preserved as dark black erystalline
calcite in the gray caleisiltite matrix.

Formation D is welleexposed at the top of Cambrian Hill, on
East Hill in a very small outcrop midway up the west-central slope,
at the west base of East Hill, and over much of the slope of
Long Ridge. The Cambrian Hill exposure lies within a thrust sheet,

On Cazbrian Hill, a grayisheblack, mediwnly bedded, calcite
and quarts veined, non-fossilifercus, dolomitic siltite five feot
thick lies conformably on Formation D. Since it is cbserved only
at this one locslity and is thin, it s included in Formation D.

At the base c;f Eagt Hi1l and also above part of the cliff formed
of Formation C chert on Long Ridge, a medium gray to medium bluishe
gray, nottled, mediumly bedded chorf., frequently cantaining‘ small,
probable solution cavities outcrops between Formation C and\ .
Formation D. Graduation from the méttled chert to Formation D was
observed on Long Ridge (Plate 3A); thérefore,"ohe former is believed
to bo highly silicified strata of Formation D.

Formation D is about 175 feet thick in the thrust shect on
Cambrian Hillj the base is a thrust plans and the upper surface

is tho present erosion surface. m:;knesa on Long Ridge is
estimated at about 3,000 feet, but may be considerably axaggerated
by folding. ‘ , ‘
Formation D is easily distinguished from formations above and
below whether in stratigraphio or 4n structumi contact.

\
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Formtion E

Formation E coneists of a lensing, ridge-forming, quarte and
chert pebble conglomerate passing into quarte siltite and cross-
bedded calcarenite. Formation E is the basal upper Paleoszoic unit
and is most 1ikely Carbonifercus. ' Thickness varies from 120 to 160
feet, At the western base of Fast Hill and on the slope of Long
kidge, Formation E 1ies with angular unconformity on the Cambrian
cyeclic un.'its; On East Hill, ‘near the mouth of the canyon, Formation E
is in fault contact with eugeosynclinal cherts. On Cambrian and
West Hills this unit lies within a thrust sheet. Formation E is
subdivided inte three members. |

Hember 4 :

Member 1 is a lensing, ridge-forming, quartz and chert pebble

conglonerate of thicknese varying from O to 25 feet. Quartz pebbles,

dominating, are very light gray to blulshegray and grayisheblack while
chert particles range from a dark yellowish-broun to black. Fragmenis
range from fine pebbles to amall cobbles with the mean eize varying
along strike. Clasts are subangular to subrounded. Voids between
pebbles are filled by coarse sand to very fine petbles or granules.
The unit is poorly cemented on Eaét Hi1l and CambrianHillj in other

localities the conglomerate is well-cemented with siliea and fractures

through the pebbles. ‘ .

The conglomerate lenses throué)\out the area. Prominent ridges
occur along the lower western part of East Hill (Plate 3B) and near
the top of Cambrian Hill. HAll wash and a few blocks of conglamerate




ocour on the east flank of West Hill, at the mouth of the canyon on

East Hil1l, and at several localities on the slope of Long Ridge.
The ridge of conglomerate on East Hill thins westward, from

15 to 20 feet on the east to O feet on the west. Near the base of

the hill }n. few inches of conglomerate lie with angular unconformity

on ¥orration D eyclic beds, The conglomerate locally grades into

Membexr 2 quarts siltite, the transition occuring within a few feet.
Merber 2 .

¢ Member 2 includes & non-fossiliferous aucceasion of light gray,

mediumly bedded\, resistant, salt and pepper quarts siltites and

arenitesy and ;mla to dark yellowish«brown quartz ‘siltites with intere

beds 61’ chert and quartas pebble conglomerat;a near the base. The

conglomerate is wellwsorted, and the mean fragment size 1s that of
\ & small pebble. o o : A
\ ‘ Member 2 is well-exposed on Cambrian Hill and near the west

% base of East Hill. It is alao found sporadically as blocks and
E hill wash on the east flank of West Hili, and the east end of East -
| H411. Thickness veries from 80 to 120 feet. |

The contact of Member 2 quarts siltite with Member 3 calcarenite
can be placed within 10 feet in most localities. On the south face
1 of Cambrian Hill Member 3 seems to 1516 below Membexr 2 and abm"e
\ Hembervl conglomerate. This anomly‘ may be the result of structural
\ complications associsted with the low-angle thrust at. this locality.

' Member 3 S

\ Member 3 is a dark gray to black, cross~laminated, thinly to .
x mdiuml& bedded, ridgé forming calcarenite;, frequently with white

I




and orange sand grains floating in the calcarenite matrix. Locally,
beds are dominantly cdmpowd of recognizable erinoid columnsls. This
unit is welleaxposed in the thrust shoet on the east flank of West
Hill, and near the top of Cambrian Hill, where it is partly silici-
fiedse It 'alao outerops prominently near the canyon mouth on East
Hill (Plate LA), end along the uppor glope of Long Ridge, Small
elongate, highly eilicified outcrops, interpreted as thrust slivers
and horses occur on East Hill, The calcarenite 13"{35 to U5 feot
thicl'c end is conformable with Formation F.

K

Formation F
Formation F c¢bmprises 2,000 to 2,’5‘00 feet of calcisiltite and
quartz siltite with minor calcarenite and chert pebble conglomeraté.
Generally occuring only a8 hill wash, this formation underlj.es the
west lowor slope of East Hill, the south face of Cambrian Hiil, and
the east lower slope of West Hill. Good outcrops are found higher
on West Hill in & thrust sheet. Much of East Hill is covered by wash _
similar to Formation F, but equivalency of all ox part of the units |
~underlying this area to Formation F is uncertain. Consequently, this
area 1s represented as upper Paleozoic undifferentiated on the maps
Formation F is subdividad into four membars 3 however, member

boundaries. are gradational throughaut.

Member 1 L \ | | \

Member 1 is define& &8 the beds between the top of the CYOSSw
laminated celcarenite member of Formation B and the quartz siltites
of Member 2.° Member 1 is very poorly ‘oxpoagd and, consequently,

lithologic composition is poorly understoods On the southeast
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ahoulder of West Hill a few low ledges of black, thinly to nediunly
bedded quartzitic calo‘iailtite soenm to lie conformably on the calcaren-
ito. NMomber 1 is fossiliferous at this iocality. showing orinoid
columnals, and unidentified brachiopods and cephalopods. On-tho
wost slope of East Hill, rust weathering quariz siltite and black
quartzitic calcisiliite wash with a fow ledges of black caleisiliite
wore observed. Member 1 is estimated to be 325 to 375 feel thick.
Member 2 | |

The lower part of Member 2 is composed of poorly exposed brown
and‘ rust quartz siltites. They pass i.nté intorbedded medium to dark
gray, moderate roddish»brown to pale yellowish~brown weathering,

nediunly bedded, resistant dolomitic quartz siltites; dusky ysllowishe

brown to brownisheblaok, very thinly bedded, nonwresistant argillaceous
siltites; and dark yellowish-brown to moderate brown, thinly bedded,
quartz siltites having irregular black markings rosemblﬂ.ng\ flattened
worm borrows. Gradational lower and upper contacts of the nember are
poorly defined. Momber 2 is 40 to 400 feet thick.

A ledge of the resistant dolomitic quarts siltite extends ene
tirely across the lower front of Cambrian 11, accompanied by worm- |
burrow siltite wash. Near the top front cf West HilL, tﬁe upper part
of this menber 48 well-exposed and grades into silts ‘of Member 3.

A small exposure of womnwrrw giltite high on the west flank of

Canbrian Hill 1s interpreted as a thrust' sliver, .
 Menber 3 comprises .spaﬁngly«fossinfemua.' red, rust, and

brown weathering quarts siltites with gray %o black thinly and mediusly

bedded caloisiltite and calcarenite interbeds. -Fossils aro found

s S
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4. Ridges of Formation E calcarenits, repeated by higheangle faulting
at the mouth of North Pork canyon, View looking north, =
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B, "Black and White" caloisiliite and lensing chert of Formation G on
West Hill., View looking east, ' i
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only in the upper beds of this unit and congist primarily of une
identified brachiopods and & few bryogoan fragments. Siltite wash
extends across most of the south face of Cambriari Hill, the extreme
eastern part of the face of West Hill, and is also found near the
top of West Hj.ll in a thrust sequence. The upper contact of Member
3 in the thrust sheet is a fault contact. Thickness is on the order
of 400 to 550 feet with both contacts gradational,

Member

Merber L consists of poorly fossiliferous, black, thinly to
mediumly bedded calcisiltites, passing into brown and rust quartz
siltites with mterbé';ig of black calcisiltite and occasional thin
layers of chert pebble conglomerate, Near the top célcareous and
dolomitic interbeds become increasingly prominent. Unidentified
brachiopods, bryozoans and & few gaatropods wero found in the quartz
slltitea. This member, very poorly exposed, extends across the lowor
east half of the face of West Hill, At North Fork several good ex-
posures of the lower black calcisiltites outerop, but in general, the
member is represented by wash., Thickness ig estimated at 950 to
1,100 feet. The distinctive lithology at the baae of Formation @
closely defines the upper contact of Member L. |

AN
Formation @

Formation G is composed of light gray, tan and gray weathering,
nediumly bedded calcisiltita with lensing, two inch to one foot
interbeds of black cherty passing into medium gray, brown Waa‘thering
mediumly to thickly bedded quartzitic calcisiliite zmd quartz siltite,
with 10 fest of dull black, thinly bedded chert at the top., The
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basal caleisiltite is labeled the “Black and White" (Plate 4B) and 4is
characterized by a box-like network of thin quarts veins, and emall
irresular cryntalliné nasses of black caleits in a matrix of gray
caloisiltite. The Black and ¥hito is 50 to 60 feet thick,

Outerops of Formation G extend downslope from the center of
the south face of Yest nw. to the westom corner of that same hill
at North Fork Creek. Tha chorf. ia found across a small gully on
Victory Hil11i# however, it qhangea radically in orientation in passing
from Vést to Viotory Hill. Heardy vertical outcrops of the Black
and White wore alao reoognimd trendin@: mrthmt along Yict ory Hill,
and scattered outerops were recorded a.long the west flank of West H:L‘Ll
No reasonable structural explanation ean be prasmted for this
nearly ubiquitous oceurrence in the latter two areas. Obviously,
several faults merge in this aren, and it is likely that this :\ls a
shear zone having several distinet subareas completely blocked off
by faulting.

‘l‘im top and bottom contacts 51’ Formetion G are sharply marked
lithically by the Black and Vhite at the base and by the thin-bedded
‘chert at the top. Howaver, while the lower unit ie certainly |
conforrable with Formation F, the top chert unit s eeparated fm}
Forcation H by a high-angle fault. It is ;mssi,blq that a few tens
of feet of poorly exposed rock west of the bedded chert are conformable
with 1t and should be included within Formation G. However, \baeauaa of
unceriainty of fault location and because of the distinctiveness of
the bedded chert, its wpper surface is taken as ﬁﬁp top of Formation G.
Tho total thickness of Formation @ is 450 fost.
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Formation ji ;

Formation H cona.taia of a sequence of black calolsiltites,
calcarenites, chertified linestons, and brovn weathering, finely
banded, reddish-brown caloamoua Qquartz Biltita. The latter breaks
along smooth bwdding swuiaces, . |

Formation H is found only in a triangular area at the southwest
corner of West Hill, This area, balieved 1o be a fault block, 1z
bounded on. the north and northeast oy & thrust fault, on the east by
a high.'angle fault, on the south by alluvium, und, wost probably,
on tha‘wos'f, by a high-angle fault, The extent of Forwation H to
the northwest is unknmm Cenerally, the stratigraphy and struciure

f this unit ig poorly undorstood and no thickness ean ba astimated,
It ie possiblc that this undit should not be zi.vm the rank ofx\
formation. . |

Formation I

Formation I includes light gray to black, brown weathering,
thinly to wediunly bedded, Lossiliferous oalaiautitm with chert
replacoment lenses, calcarenites, and calmruoua and dolemitio
quariv siltites, passing into reddish-brown mtharing, thinly
bedded quarts mum interbedded with thinly bedded black chert.
Brachiopodas, particularly Produotids and Rhymhmllids. are the domie
nant fossfle., A few saatmpoda. cephalopods, pelmypuda and hmoaoan
fragments wers also collected. Several of the calearonite beds are

dominantly eomposed oi‘ erinoid oolumnals,

Formation T is well exposed on Limestone Kmb. and sirikes north-v

east across Victory Hin where M 4a poorly axpoaed, It is bounded




on the east and on the west by high~angle faults, and thins from
950 feot on Limestone Knob to X0 feet on Viotory Hill,

Formations ¥ and I are tentatively assigned a possible range
from uppor Miseissippian through Wolfeampian, Formations E, F, and
G are older than Formations H and I. Their age ocannot be narrowly
delimited from present evidence at North Forkj however, it is
strongly believed they are post-late Devonian.

Alf:hough agrecment was not reached in ‘the identification of the
fauna collected fron Formations H and Iy estimates of age based on
differing generic conolusiona. particularly bmehicpod genara, range
from upper Mississippian to lowermost Permian. The exact strati.
graphia and structural relations of these formations to the |
remaining Paleozoic formations is wncertain {see Plate 5). However,
since Formation E conglomerate and quarts siltite lie with angular

-~ unconformity on Cambrian ¢yclic beds, and gince Formations F and G

are conformable with the conglomerats and quarts siltite, all three
are assumed older than Formations H and I. ‘_

The lower units might therefore range from Ordovician throuah .
Carboniferous. The author believes thom Ca\rbonifarom. Cambrian
formations were folded befora deposition o.t“ the basal cunglomerate
of Formation E, The earliest deformation in the Millard belt seens .
to have been in late Devonian (Nolan 1928, Kay 1951, Dott 1955)!
thorefore, it s assumed the conglomerate is late Devonian at the |
earliest and rests on Cambrian rooks which were folded in the late
Devonian at the sarliest, Orogeny in northern Nevada culminated
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during Mississippian time and unrest continued intermittently during
Pennaylvanian time (Dott 1955). The congloﬁomh may refleot any
of these poriods of deformation—fron late Devonian through
Pennsylvanian, '\

The presence or absence of a depositional break between _
Formation G chert and ?omations H and I remains a oritical problems
solution should help to define the age limitations of Formations &,
F, and G nore olosely.

. N
Cambrian and upper Pﬁleomoin niogecaynclinal rocks are juxtaposed
by high-angle faults with eugeosynolinal cherts, turbidites, and
voleanics of unknown age. Within the area of miogsosynclinal rocks,
the upper Paleozoic formations lie with angwlar unconformity on folded
Canbrian oyelic beds and cherts. DBoth have been repeated by love

angle thrust faults of mmall dlsplacement relative to wajor thrusting

along the Robert's line. Structure is further complicated by highe:
angle faulling that is dominantly subsequent to the low angle
thrusting. Stratigraphic units nommally strike northenortheast and
dip to the west except near tha boarder faults with the eugeosynolinal
sequence where tho dip is to the east or nearly vorucnl;

The contaot of the limestones, sandstones, and conglomerates
with the cherteturbidite sequence trends northeast across saddles on
Limestone Knob and vxom_mu. eiroles around the back of West Hill,
extends southeast along Fry Canyon, and turns sharply to the northeast,
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crossing saddles at the back of Gambrian Hi1) and on ’:.hé northwest flank
of East Hill. 4 aimi;nr contact at the mouth of North Fork Canyon
trends northeast on the north side of North Fork.

The fault contact is well-substantiated at several localities.
At the back of Cambrian Hill fault evidence includes: highly brecciated
chert, mégnlarly oriented Cambrian cyelic beds, calcarenite slivers
of unknown age, the sharp bend in the contact, and, posaibly, a
epring seep on the hill slope just to the northeast.

. On Limestons Knob and Victory Hill the western cherts strike
northerly and dip steeply to the west, while ths fosailiferous
caloisiltites and calearenites of Formation I strike slightly to the
saet of north ar;df-dip to the east, or ave nearly vertical.

At the canyon mouth eugeosynclinal cherts and the crosswbedded
caloarenite of Formation E haw sinilar attitudes, althougl;“ the
former are quite variable locaily. The calearenite is right side up.
Therefore, since Formations F through I are missing to the eaat
of tha calcarenite, t.hc contact must be a rault aontact.

The rectilinearity of all mwwummgmsymiinal contacts
lends strength to the mwntim of higheangle faults. The westorn
cherts are believed to Jie in the downthrown block and the
niogeosynclinal rocks in the upthrown block, the evidence and
roasoning for this ‘conclusion is subsequently presented.

Conglomerate and quarts eiltite of Formation £ lie with angular
unconformity on folded Casbrian chert and oyclic beds at the south-
wast corner of fast HAll, and on the ayclic beds over much of the

slope of long Ridge. The unconfomity is well exposed on Zast Hill
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vhere the angle of wnconformity varies from 15° to nesrly 09, South ‘.
of the park road Fomtion E is poorly nxpoaad and the unconformity
is not easily recognized,

Cambrian romatim are folded in a prominent anticline at the
base of Long Ridge, and minor folds were obuerved in several othor
localities on Long Ridge. Am a whola, Cambrian units show marked
1mguh-rity in atutm. In contrast, upper Paleozoio formations
are relatively unfolded and have nearly constant attitudes, sxcept
near , fault sones, Therefore, the Cambrian formations were deforned prior
to deposition of uppor Paleozoic sediments, the deformation including
folding as well aa tltding. Further study of Long Ridge may revesl
this more clearly, | | « o

At the southwest corner of Bast H4ll, Cambrisn chert aﬁd eyolic
bada sasm to continue across the canyon on the nose of the anticline
without breaks As a result it is believed that Noxth Fork canyon is
not the locus of a major fault, Other inotances of continuity wore
not observed however, and mrthm' btudy of the base of Long Ridge is
needod, |

The wost prominent strustural feature in the ares of mdogeosynelinal
rocks 4s a low-anglo thrust that repeats both Cuxbrian and upper
Paleozole etratigraphic units, The thrust extends from North Fork at |
the base of Fast Hill northwestward across ast NA1l and Cambrian Hill,
and then turns north and contirues up Fry Canyon on the wast slope of
Carbrian Hill. The thrust resppears on the east alope of Weat HilY,
extends south aleng Fry Canyen, turns west autting aoross the face of
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West 11411, and finally is loat on the southwest ahoulcier of West Hill.
Topographically the thrust rises across Cambrian Hill, travels
downslope on the east side of Fry Canyon, rises again on the west
aida, and remains noaz-ly constant across the face of West Hill, Tha
present dip of the thrust surface is therefore north to northeast,
On the northwest alope of Cambrian Hill,a small segment of the thrust
is shown to bend to the northeast and rise topographically, producing
a south or southoant. dip, This may be uwraly & warping of the thrust
surface, or may be an anomaly eaused by the adjacent high-angle bordor
fnult._ However, it is alao possible that this segnent is in roality
& minor high—angle fault that cuts the thrust and should tharafore
be ahowm on tha map 48 & high-.magle fanlt,
The thrust appears as a lineation on photomphs (Plaw 6) and
the contact can be looated precisely in soveral locautiom On
East HALl ridges of Formation E canglomerate and quarts siltite
change from northeast trending to northwest trending ridgeu, and
then are sharply cut off with Cambrdan argillite dying above. The
folding of the conglomerate and quarts siltite ridges appears to
have resulted from drag movement along the fault. |
Purther west on East Hill, a sliver of silicified calearenite of
Formation E lies below wash of Cambrian argillite and above Formation ¥
quarts alitites and black caleistltites, ._\On Cambrian Hill Pormation E
conglomerate rests on quarts siltite of Me;nbar N Fomiion F. The
thrust can only be appmxmtoly phcnd on the west slops of Cambrian
Hill, o -
On Weat: Hi11 along Fry Canyen, first Formation 4 ammita. then
quartz siltite of Formation E, and finally calearenite of Formation E
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A+ View looking riorthwest at West Hill., A low angle thrust is marked
by a prominent lineation on the south and east flanks. Formation G
is overturned immediately below the thruat on the south face.

K

B. View looking north at Cambrian Hill, Cambrian ocyelie beds outorop
prominently on the hill swmmit with Formation E ridges ~exposed .just
belows Quarts siltite ridges of Member 2, Formation F, rise .

topographically from the southeast flank of Canbrian Hill where they
abut against a low angle thrust trending downslope across the south
face. Both are marked by prominent lineations, =~
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lie on siltites of Formation F. Across the face of Wast Hill, Formation
¥ forms the base of tho thrust. The "Black and White” caleolsiltite of
Formation U has beén overturned (Plats 7) and sharply cut off bolow

the thrust. What happens to the thrust on the southwest shoulder

of West HAll remains undotermined,

Although the thrust on Canbrian D411 cannot be traced across Fry
Canyon to West Uill, it is roasonable to assume this is one thrust
sheet. In goneral, the units at the base of the thrust sheet strike
mrthmst, dip west, and become progrésaively younger westward. The
tfnita over which tho Mt has ridden also become progressively
;}oungor to the west. These units also smm north to northeast and
dip west except where drag movement has socurred. }

A second i:hmat has ridden Cambrian cyclic beds over argillite
at the top of Cambi'ian Bil1l. 'Thu large wass of Fomti;n E downslope
1s intarpreted as a block ploked up during faulting and enveloped
in the argillite, e B ‘. o .

The net slip on the thrust cannot be *vwvy= great since the same
units are found on both sides of the fault. A half mile to a mile may
well be a high satimate. T

Evidence seems to support cast to weat or northeast to southwost
thrust movement in contrast to west to enst movemant, obsorved alnost
univeréally in other localities along the Robert*s line. As a recult,
the author is suspicious of the vulidit} of his evidence, but prosents
it here as was observed 1n the tic#ld.‘ Firat, on Wegt Hill snd Bast
Bl drag felding is 4n acoord with west mngmzt of the thrust sheet,
Seeond, unite in the thrust eheot are iﬁ#un&\weat of their presumcd
counterparts in tho lover blook, If the unito below the thrust. are

.




not the autochthonous counterparts of those in the thrust shoet as
prosuned, the latter evidence should be reinterpreted. The drag
folding is hard to explainj the only oxplamtion in accord with west
to east movement would seenm to be underthrusting with the lower block
the active component. Thi. could also explain the second ebservation.

A higheangle nomal- fault is inforred to extend northwesiward
from the &ae of Last mxi. raing topogmphic;am.- and crossing the
northeast flank of Cambrian Hill where it turns to the northeast
and a’m'xta against the border fault aseparating the mlogeosynclinal |
and eugeosynclinal “'nguoncea._ From the eouthwest slope of East Hill
to the back of Cnmbﬁan Hill the fault is wncertainly placed.
Undifferentiated upper Paleozolc rocks lie in the north and a;;;mm
block. Near the back of Cambrian Hill, Cambrian oyolic beds are
believed 1o lie in the downthrown block along the fault contact;
Along the remaindsr of the contact, Formation A argillite lies adjacont
to the fault, On Fast Hill small blocks of Formation ¥ silicified
calcarenite and Cavbrian oyclic units are interpreted as horses.

The thrust sheet m«mm} south of the normal fault is believed
to have formerly extended to the mrthagat? but has since been
oeroded from the upthrowm blook of the normal fault. | This fault may
be an offahoot of a major border fault along the sast side of
Independence Mountains. B

Altematel&, this fault might be Mtorpmtoc} a9 & émcond :
aortheast dipping thrust fault. If this were tha;\“ufmat explanation,

the lower thrust sheet would nover have sxtendsd northeastward over
the upper Paleozoic undifferentiated.
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High-angle faulting is undoubtedly present along Second Canyon ,
wost of Vest Iill, but displacements and exact locations are uncertain.
A higheangle fault betweon Fmt&m Geand H 45 interproted as being
prior to thrustings Numervus higheangle faults of small displacement
are scattered throughout the area and are subsequent to the thrusting,
although good stratigraphic evidence for the timing is lacking in many
instances.

Although evidence for higheanzle faults at all contacts of the
western chorts and assoctated rocks with the ﬂogaoayncl‘mal deposits
is wll«-sul;atanmted. the relative displacement on these faults is
uncertain, The hypothesis favored is that the cherts have moved down
relative 36 the linestones and quartzitio rocks. \

On Eaa_.t 411 and on Long Ridge, upper Paleozole conglomerate and
quarts siltite 1le with angular unconformity on Cambrian cyolic beds |
and cherts, The absence of any preserved weatern cherta between the E
Cambrian and the conglomerate-quarts siltdte is noteworthy. ’

If the thick cherts are au. or in part, pre-upper Paleozoic,

.tt is unlikely that they wonld be found in close proxim&ty, without
structural movements, to an area of non-deposition or an area where
subsequent erosion has removed all traces of deposited eugeosynolinal :
sedinents. It is more likely that the cherts were thrust into m |
area that received dissimilar sediments, if any, during the Ordovician
to uppar Paleozoie interval. _' | | o

If the cherts are oquivalent in age to the linestones and
quartzitic rooks, I believe thrusting must be pmtulam to acoount
for the close proximity of, and lack of mdamn between the two mktyp%.




Finally, .11' the chorts are entirely younger than the miogsosynclinal
rocks, they could merely reprasent an environmental change with tine
and would rest on top of ‘thn riogeosynolinal rocks.

At the end of thrusting in the first two cases, and at the end
of deposition in the third, the cherts would lie on limestonos and
quartzitic rocks. To expose the latter by high-angla faults, cherts
wmust be eroded frém an upthrown block.

If it were pﬁoeam“ that two contrasting lithic sgquences were
@epoaited in tho close proximity observed, the rolat.i:ve displacenont
night be eithor up or doun in the block cpntainmé miogeosynclinal
formations, This, I foel, is the pourest explamation.

SMPBRY OF IRCTORIC AXSTORY
During the Cambrian, deposition of a thick sequence of caloisiltite
A

and argillite cyelic beds sucoseded argillite, minor cheri, and quartz
siltite sedimentation in a testonically stable miogeosyncline. :
Stability is particularly reflected in the uniformity of the eyelie
bods. From the ond of the Cambrian through the wmiddle Pmowia. mwer '
Horth Fork wae probably an ares of relatively thin deposition and the: |
sediments deposited, if any, were removed by erosion along with some
Cambrian prior to initiation of upper Palecsole sedimentation. Cambrian
fornstions were also fomed prior to depm&.tm of thes basal aonglomrateJ
and quarts siltite of Formetlon Ee Evidence of time of deformation 1a
lackings late Devonian would seem the eaxliest possidble timg LT S
Jorth Fork conforms with the teotonic history of the region a8 & whole.
Deposit&oﬁ of a thiok sequence (more than 2,000 feat) of '

caloisiltites and quarts siltites, with minor calcarenites and chart
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GEoLOGIC MAP OF LOWER NORTH FORK
INDEPENDENCE MOUNTAINS, NEVADA
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