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NOTES ON THE STRUCTURAL GEOLOGY

In the Cockalorum Wash quadrangle, about 32 km south-southwest of Eureka, Nev.,
there are a number of significant contrasts in the Paleozoic section between the Antelope
Range in the western part of the quadrangle and the Fish Creek Range in the central part as
well as between ranges and areas beyond the quadrangle. These contrasts are thought to
result from telescoping on thrust faults but may result in part from rapid facies changes.
Many structures can be mapped in the field but the rest are interpreted largely on the basis
of these contrasts, which form the substance of this map note.

In the Antelope Range, a sequence of Cambrian to Silurian rocks has been thrust an as
yet indeterminate distance over strata that range in age from Early Devonian to Early
Mississippian. The Upper Ordovician and Lower Silurian part of the allochthon contains
abundant limestone, whereas coeval rocks east of the Antelope Range are entirely of
dolomite. Rocks of the same age at Martin’s Ridge (A. K. Armstrong, written commun.,
1980), about 9.5 to 13 km west of the Antelope Range, are similar to the limestone-rich
beds of the Antelope Range and probably are part of the same thrust sheet. Lower
Devonian rocks just west of Martin’s Ridge are remarkably different from their equivalent
(Beacon Peak Dolomite) in the lower plate of the Antelope Range. But as the Pogonip
Group and Eureka Quartzite, both of Ordovician age, are similar to their equivalents to the
east, speculation on the magnitude of displacement on the thrust fault as determined from
contrasts in the Upper Ordovician to Devonian sequence must be tempered by these
similarities.

The lower plate of the Antelope Range within and just north of the Cockalorum
Wash quadrangle contains the Beacon Peak Dolomite, McColley Canyon Formation,
the Denay Limestone, and Fenstermaker Wash Formation, all of Devonian age, and
the Davis Spring Formation, Kinkead Spring Limestone, and Antelope Range
Formation of Mississippian age.

In the Fish Creek Range, however, the sequence starts with Silurian dolomite and
includes the Beacon Peak Dolomite, a considerably thinner McColley Canyon
Formation than in the Antelope Range, and the Sentinel Mountain Dolomite. Because
of the structural complexity, it is not known if the Denay Limestone is present in the
subsurface in the Fish Creek Range. The Bay State Dolomite, also of Devonian age, is
present in the Fish Creek Range and bears a similarity to parts of the Fenstermaker
Wash Formation of the Antelope Range. The highest Devonian carbonate formation of
the Fish Creek Range is the Devils Gate Limestone, which is distinctly different from its
partial equivalent, the Fenstermaker Wash Formation of the Antelope Range. These
similarities and differences suggest telescoping of the stratigraphic section on buried
thrust faults in the covered terrane between the Antelope Range and the Fish Creek
Range.

The upper 35 cm of the Fenstermaker Wash Formation contains Palmatolepis
gigas Miller and Youngquist, which is of early Late Devonian (Frasnian) age. A
collection from 20 m above the base of the next higher unit—the Davis Spring
Formation—contains a mixture of conodonts of different ages ranging from Late
Devonian (Famennian) into the Early Mississippian (Kinderhookian). Were it not for
the fact that this mixture occurs in one thin interval, it could be argued that deposition,
though slight, was continuous during the Famennian and Kinderhookian. It is more
probable, because of the sharp change in lithology between the Fenstermaker Wash
and the Davis Spring, that the contact between these formations represents a
significant diastem. As deposition during this interval is known to have been
continuous nearby, the mixed fauna indicates erosion and redeposition of the older
conodonts into the Davis Spring Formation. Erosion continued well into Osagean time
and cut as deeply as the Ordovician, for similar mixtures of Ordovician to Mississippian
(Kinderhookian) conodonts are found in the next higher unit—the Kinkead Spring
Limestone—in beds that yield Osagean foraminifers and algae.

The conodonts were probably derived from areas west of the Antelope Range, for
Famennian and Kinderhookian formations are preserved in the Moody Peak quad-
rangle, adjacent to the Cockalorum Wash quadrangle on the east, and well beyond
to the north, east, and south.

The Antelope Range Formation is unconformable on the Kinkead Spring
Limestone. Erosion prior to deposition of the Antelope Range Formation reduced the
thickness of the Kinkead Spring from more than 160 m on the west to about 3 m to the
east within a little less than 3 km. In the northern part of the Fish Creek Range within the
quadrangle, all of the Mississippian rocks beneath the Antelope Range Formation are
missing, as is part of the Devils Gate Limestone and the Pilot Shale, normally present
above the Devils Gate. Farther south near Cockalorum Wash, the highest part of the
Devils Gate and an indeterminate thickness of Pilot Shale are present. It seems likely
that the magnitude of the unconformity decreases southward and probably to the
southwest.

Two principal thrusts, or thrust-fault complexes, occur in the Fish Creek Range. One
involves the emplacement of kerogenous and mineralized siliceous rocks of partial
eugeosynclinal affinities and Osagean age over the Antelope Range Formation. A
boulder conglomerate in the upper part of the Antelope Range Formation appears to
overlap the siliceous rocks and the lower part of the Antelope Range Formation as well
as intertongue with other parts of the Antelope Range Formation. The thrust is younger
than the Osagean siliceous rocks, but unfortunately the Antelope Range Formation has
not been dated directly. Keith Ketner (written commun., 1980) has suggested a very
acceptable correlation of the boulder-cobble conglomerate with a similar unit that
overlies the Webb Formation of Mississippian (Kinderhookian) age and underlies the
Chainman Shale of Mississippian (Kinderhookian to Chesterian) age in the Pinon
Range and with a cobble conglomerate that overlies a turbidite sequence and
underlies the Chainman Shale in Coal Canyon in the Adobe Range and the H-D
Range.

Another thrust, or thrust complex, emplaces a number of Devonian units, mainly
over the Antelope Range Formation but also over the Lower Cretaceous Newark
Canyon Formation. The thrust complex is depositionally overlapped by a
conglomerate that is correlated with the basal member of the Sheep Pass Formation of
Paleocene and (or) Eocene age. By this relation, the emplacement of the thrust
complex is fairly closely dated.

The Newark Canyon Formation of Early Cretaceous age rests unconformably
on the Antelope Range Formation, the Mississippian siliceous rocks, a Pennsylvanian
limestone, and Devonian units. This relation requires pre-Early Cretaceous and
post-Early Pennsylvanian tectonism. The contact may be a fault.

The deformation that preceded the Sheep Pass Formation was sufficiently
disruptive to allow deposition of the Sheep Pass on rocks of Devonian to Cretaceous
age.

Deposition of the Windous Butte Formation of Oligocene age followed tilting and
erosion of the Sheep Pass Formation. The Windous Butte, along with younger volcanic
rocks, was tilted and faulted during tectonism that probably climaxed during the
Miocene but was continued into the Holocene.

DESCRIPTION OF MAP UNITS
ANTELOPE RANGE

Qs SEDIMENTARY DEPOSITS (Quaternary)—Diverse unconsolidated de-
posits including landslide, slope wash, and alluvial debris and thick
soil on pediments

SEDIMENTARY ROCKS (Tertiary)—Varied lake and pond deposits, in-
cluding altered clayey air-fall tuff; limestone containing abundant
vitric shards; dense white limestone; light-colored tuff; and abundant
conglomerate whose clasts were derived mainly from the volcanic
terrane of the Antelope Range but also from Paleozoic units

- Tbm | BATES MOUNTAIN TUFF (Oligocene)—Vitric ash-flow tuff, resistant,
massive, stony, brick-red to orange, welded. The groundmass con-
sists mostly of slightly devitrified shards. Flattened pumice clasts and
eutaxitic zones are common. Biotite is sparse. The rock contains
scattered holes 1 to 3 cm across

Tew | TUFF OF CRESTED WHEAT RIDGE OF DIXON AND OTHERS (1972)
(Oligocene) — Welded rhyolitic ash-flow tuff. The basal unit is
densely welded and consists of devitrified shards and about 10 per-
cent feldspar phenocrysts. The next higher unit, a few meters thick, is
a brick-red-weathering crystal-rich welded tuff with a groundmass of
devitrified shards. The topmost unit, also a few meters thick, is brick-
red to brown stony tuff made up largely of devitrified shards with fairly
abundant flattened pumice fragments, about 10 percent feldspar
phenocrysts

WINDOUS BUTTE FORMATION (Oligocene)—Banded or laminated
black, pink, and white rhyolitic ash-flow tuff. Feldspar phenocrysts
make up more than half the rock. Biotite is a common accessory.
Smoky to yellowish quartz is abundant. Eutaxitic zones are present. In
places, the formation consists of two or more cooling units that vary
widely in degree of welding. Best developed in the southern Antelope
Range. In the southeastern part of the Fish Creek Range, the main
welded ash flow intertongues northward with a sequence of very light
yellowish-gray air-fall tuff, tuffaceous claystone, and limestone.
About 1 km south of Cockalorum Wash, huge boulders and blocks
derived from Paleozoic carbonate formations are incorporated in the
air-fall tuff. Included in the formation are some lenses of conglomer-
ate. K-Ar ages of 32.3+1.0 m.y. for the Antelope Range and
32.5+0.8 m.y. for the Fish Creek Range were determined by E. H.
McKee (written commun., 1980)

- PANCAKE SUMMIT TUFF (Oligocene)—Light-yellowish-gray ash-flow
tuff. Unit is 20 to 30 percent phenocrysts, mostly quartz, with lesser
amounts of feldspar and sparse biotite. The groundmass is partially
devitrified. Most of the unit is poorly welded but it is eutaxitic just
north of the north fork of Snowball Creek

- DACITE PORPHYRY (Oligocene)—Porphyritic dacite lava, pale red to
medium gray with brown overtones. Feldspar phenocrysts, 20 to 50
percent of the rock, are large, strongly zoned, twinned, and corroded
in part. Hypersthene(?) is a common accessory. The groundmass
consists of abundant ultrafine crystalline material in glassy matrix. The
unit is remarkably uniform and serves as an excellent mapping datum
in the southwestern part of the map area

- MOONSHINE CREEK LATITE (Oligocene) (new name)—Mostly pale-
brown to pale-red vuggy andesitic lava that crops out on both sides of
Moonshine Creek in the southwestern corner of the quadrangle.
Fifteen to 20 percent feldspar phenocrysts and 15 percent irregularly
flattened vesicles lined with yellow zeolite in a dense partially devit-
rified groundmass. Named for Moonshine Creek, in the southwestern
corner of the quadrangle. The section on the east side of upper
Moonshine Creek in sec. 15 (proj.), T. 13-% N., R. 51 E. is here
designated the type section. The sequence is metaluminous with an
average SiO, content of about 60 percent. It is close to being an
andesite but has less sodic and more potassic rock than andesite.
From the southwestern corner of the quadrangle where it is 200 m
thick, the Moonshine Creek grades to a wedge edge at the South Fork
Willow Creek and to the northeast along Moonshine Creek. The unit
is unconformable on the Mulligan Canyon Rhyolite. The age of the
Moonshine Creek Latite is Oligocene based on stratigraphic relations

MULLIGAN CANYON RHYOLITE (Oligocene) (new name)—Mainly
massive flows of light-gray porphyritic rhyolite but from near Indian
Spring Ranch and northward to Mulligan Canyon, a laharlike unit
makes up the Mulligan Canyon Rhyolite. Named for Mulligan Canyon
(secs. 33, 34, and 35, T. 15 N., R. 51 E.). Exposures on Bills Peak
(sec. 10, T. 14 N., R. 51 E.), just southwest of Indian Spring Ranch,
are here designated the type area. SiO, averages about 70 percent.
Biotite is present, at places corroded. Chemically the Mulligan Can-
yon Rhyolite is nearly identical to the Sheep Spring Rhyolite.
Phenocrysts constitute about 20 to 30 percent of the rock. The con-
tacts with the Sheep Spring Rhyolite and older units are poorly
exposed but are undoubtedly unconformable. The Mulligan Canyon
Rhyolite is as much as 400 m thick

- SHEEP SPRING RHYOLITE (Oligocene) (new name)—Mainly brown
flow-banded stony rhyolite made up of several flows with an aggre-
gate thickness of up to 400 m. Named for Sheep Spring along the
upper reaches of Ninemile Canyon. The section on west side of
Ninemile Canyon in secs. 16 and 17, T. 15 N., R. 51 E. is here
designated the type section. Contains 7 to 40 percent phenocrysts of
zoned feldspars. Quartz is common but is not visible in the vicinity of
Ninemile Peak and locally elsewhere. Biotite is present throughout,
locally altered; sparse augite is present locally. Includes several len-
ticular bodies of black vitrophyre. Groundmass is devitrified glass.
The Sheep Spring Rhyolite was deposited on an erosional surface of
considerable topographic and structural relief; it rests on units as old
as Early Ordovician and as young as Silurian. K-Ar ages of 36.5+0.7
and 37.6+1.0 m.y. were obtained by E. H. McKee (written commun.,
1977)

| SHEEP PASS FORMATION (Eocene and (or) Paleocene)—See descrip-
tion under Fish Creek Range

LOWER PLATE

ANTELOPE RANGE FORMATION (Lower Mississippian)—Dark-
yellowish-orange medium- to coarse-grained sandstone in the lower
part, succeeded by olive-gray to medium-gray silty shale with lenticu-
lar beds of sandstone and grit, some of which is conglomeratic. This
unit, unlike the older Mississippian rocks of the Antelope Range,
extends eastward to the southern Fish Creek Range. The basal con-
tact seems to be unconformable but may be a low-angle fault, as
suggested by perceptible eastward thinning of the underlying Kin-
kead Spring Limestone in the Antelope Range. In the northern Fish
Creek Range, the Antelope Range Formation rests on the Devils Gate
Limestone, whereas near Cockalorum Wash it probably rests on the
Pilot Shale

- KINKEAD SPRING LIMESTONE (Lower Mississippian)—Mainly medium
gray to gray packstone to grainstone. The grains are made up of
peloids, ooids, skeletal fragments, foraminifers, algae, and some scat-
tered silt-sized quartz clasts. Based on foraminifers and algae, the age
is Early Mississippian (Osagean), although conodonts of Ordovi-
cian(?), Devonian, and Mississippian (Kinderhookian) age are pre-
sent (Hose and others, 1982). More than 160 m of the formation is
preserved beneath the unconformably overlying the Antelope

Range Formation

Mds DAVIS SPRING FORMATION (Lower Mississippian)—Very fine grained
pale-brown finely laminated siliceous dolomite, 125 m thick. Con-
tains a few scattered and abundant conodonts from one bed about 18
m above the base. According to A. G. Harris (oral commun., 1976),
the conodonts are mixed Devonian and Early Mississippian forms that
make the formation no older than youngest Kinderhookian (Early
Mississippian)

FENSTERMAKER WASH FORMATION (Upper and Middle
Devonian)—Medium- to coarse-grained organic detrital limestone,
180 to 245 m thick, containing abundant corals, stromatoporoids,
and echinoderms; Receptaculites specimens are commonly jumbled,
suggesting emplacement by debris flow. A 40-m-thick zone 60 m
below the top is laminated siliceous siltstone and claystone with
interbeds of coarse-grained limestone. The top 60 m is massive re-
sistant peloidal limestone containing abwndant well-rounded grains
of quartz. Conodonts indicate that the unit is of Middle and Late
Devonian age (Hose and others, 1982)

- DENAY LIMESTONE (Middle Devonian)—Thin to platy, gray to light-
olive-gray argillaceous micrite, about 260 m thick. Bedding surfaces
of the lower 120 m contain relatively abundant ‘‘Tentaculites”, a few
beds contain brachiopods. Conodonts place the formation entirely in
the Middle Devonian (Hose and others, 1982)

McCOLLEY CANYON FORMATION (Lower Devonian)—Mainly light-
yellowish-gray to brownish-gray platy argillaceous limestone
(wackestone), about 200 m thick. Contains abundant corals and
brachiopods and a resistant 5-m encrinite at the top. The McColley
Canyon has been regarded as of late Early Devonian age, but it may
extend into the Middle Devonian (Hose: and others, 1982)

BEACON PEAK DOLOMITE (Lower Dewonian)—Finely crystalline
light-gray dolomite, massive to laminated, in beds ¥ to 1 m thick.
More than 100 m thick

UPPER PLATE

UNNAMED LIMESTONE AND DOLOMITE (Silurian and Ordovician)—
Light-colored carbonate rocks more than 150 m thick, exposed only
along Indian Creek. Basal 65 m consists of argillaceous platy
yellowish-gray micrite with bands, nodules, and concretions of chert.
This rock is succeeded by yellowish-gray cherty dolomite, yellowish-
gray platy limestone, and dense dolomite, sugary dolomite with some
laminations, and olive-gray to pale-yellow-brown cherty limestone.
Contains Late Ordovician and Early Silurian graptolites according to
R. J. Ross (written commun., 1977). According to A. G. Harris (writ-
ten commun., 1978), the upper 20 m contains Silurian conodonts.
Overlain unconformably by Tertiary volcanic rocks

- EUREKA QUARTZITE (Middle Ordovician)—Resistant ledge-forming
light-yellowish-gray dense medium- to coarse-grained quartzite.
Crops out only in the southwestern quarter of the quadrangle, where
it is up to 70 m thick

- COPENHAGEN(?) FORMATION (Middle? Ordovician)—Mottled light-
to medium-gray limestone, locally silty. At least 100 m thick, but the
base is concealed. Confined to a few small outcrops in the southwest-
ern part of the quadrangle. Similar to the Copenhagen Formation in
Antelope Valley in its general lithology and its position beneath the
Eureka Quartzite

POGONIP GROUP (Middle and Lower Ordovician)—Divided into:
ANTELOPE VALLEY LIMESTONE (Middle and Lower Ordovician)—
Massive limestone, containing much shell debris and many
invertebrate fossils and oncolites. Only the lower 200 m or so of the
formation is present; the remainder is faulted out or covered by
Tertiary volcanic rocks

- NINEMILE FORMATION (Lower Ordoviciam)—Thin- to medium-bedded
limestone about 180 m thick, characterized by irregular wisps of
quartz silt. The silt apparently formed an uneven surface as it
accumulated and then was covered by layers of micrite.

Subsequently the soft sediment deformed and (or) was burrowed.
The basal 20 to 30 m is detrital limestone made up of lithoclasts,
shell debris, and lime mud pellets

- GOODWIN LIMESTONE (Lower Ordovician)}—The Goodwin Limestone
can be divided into two distinct members. The upper member, about
150 m thick, is in part platy but has considerably less silt than the
lower member. Tan-colored chert nodules that are whitish on fresh
fracture characterize the upper member. The lower member, about
450 m thick, consists of silty medium-light-gray limestone containing
very abundant grayish-orange siltstone in very thin beds. The
siltstone units show "worm tubes” on bedding surfaces and locally
shallow pit structures that are probably related to gas escape. The
basal 5 to 10 m is light-yellowish-gray calcareous shale or shaly
limestone that forms a slope

WINDFALL FORMATION (Upper Cambrian)—Grayish-yellow to
yellowish-gray and medium-gray micrite. The Windfall Formation is
virtually all finely laminated; laminae of silicified limestone alternate
with micrite laminae, and sparse angular grains of quartz form
laminae in places; bedding surfaces seem to have formed on thin
zones of argillaceous rock. Chert is present as thin beds and stringers.
Unit is allochthonous

MISCELLANEOUS INVESTIGATIONS SERIES
MAP [-1410

FISH CREEK RANGE AND ADJACENT AREAS

Qs SEDIMENTARY DEPOSITS (Quaternary)—See description under An-
telope Range

SEDIMENTARY ROCKS (Tertiary)—See description under Antelope
Range

Tve VOLCANIC CONGLOMERATE (Tertiary)—Fluvial, mainly volcanic

sandstone, grit, and conglomerate, light-yellowish-gray, weathering

to pale rusty brown. Clasts are as large as small boulders but most of

the coarser clasts are large pebbles. The conglomerate forms beds

and lenticular channel deposits in sandstone and grit

JASPEROID BRECCIA (Tertiary)—This unit consists of breccia, probably
originally limestone that has been replaced by silica. It has a reddish
cast and is restricted to the southern part of the quadrangle. Its exact
age is unknown

HYPERSTHENE RHYODACITE (Tertiary)—Agglomerate and lava. Con-
tains about 20 percent feldspar and a few percent hypersthene
phenocrysts in a glassy groundmass that contains clusters of ultrafine
crystalline material. Very dark gray to black except for lens of white
tuff and pumice breccia near base

RHYOLITIC ASH-FLOW TUFF (Oligocene)—Several variably welded
rhyolitic ash-flow tuffs. Sanidine, plagioclase, and smoky quartz are
the predominant phenocrysts and make up as much as 45 percent of
the rock. Biotite is the main accessory mineral. Color varies from light
yellowish gray to tan to brick red. Shards are clearly visible and
pumice fragments are locally common. The groundmass is incipiently
devitrified and contains celadonite-rich zones and partly resorbed
quartz grains. Dated at 29.9+0.3 m.y. by K-Ar methods (E. H.
McKee, oral commun., 1976)

- WINDOUS BUTTE FORMATION (Oligocene)—See description under
Antelope Range

HYPERSTHENE LATITE (Oligocene)—Dark-gray to black porphyritic
lava, locally vesicular to scoriaceous, Phenocrysts are mainly feldspar
making up 10 to 35 percent of the rocks but include slightly altered
hypersthene. The groundmass varies from glass containing innumer-
able crystalline specks to holocrystalline rock with a pilotaxitic fabric
and minute grains of hypersthene. Lenses of pumiceous to lithic
volcanic sandstone occur at the base

| FELSITE (Oligocene)—Grayish-red dense lava that weathers purple to
5 rusty brown. Contains rare feldspar phenocryst in a cryptocrystalline
groundmass that contains abundant flecks of hematite. Chemical
analysis shows the felsite to be rhyodacite
- RHYODACITE (Oligocene)—Lava, varied in texture and color but main]y
pale brown to grayish red. About 15 percent strongly zoned and
twinned feldspar phenocrysts in a groundmass of globular clusters in
various stages of alteration. Groundmass has minor amounts of
hypersthene. Locally contains agglomerate and lenses of white tuff,
pumice breccia, and a bed of volcanic green sandstone. E. H. McKee
(oral commun., 1976) has determined a K-Ar age of 34.4+0.8 m.y.

| SHEEP PASS FORMATION (Eocene and (or) Paleocene)—Moderately
well indurated conglomerate whose clasts are derived exclusively
from Paleozoic formations. Resembles conglomerate described by
Winfrey (1960) in the basal part of the Sheep Pass Formation in the
Egan Range about 80 km east-southeast of the Fish Creek Range.
Unconformably underlies a volcanic sequence (32 m.y. old) in the
Fish Creek Range and rhyolite (36 to 37 m.y. old) in the Antelope
Range
- TECTONIC BRECCIA (Tertiary and Cretaceous)—Composed mainly of
fragments of Lower Devonian dolomite, locally in direct association
with klippen of Devonian rock

- NEWARK CANYON FORMATION (Lower Cretaceous)—Heterogeneous
sequence of conglomerate, sandstone, and limestone. A very re-
sistant conglomerate about 30 m thick, commonly at the base of the
formation, well-rounded pebbles to cobbles, mainly of chert from the
western facies of the Ordovician Vinini Formation and of quartzite
from the Ordovician Valmy Formation with lesser proportions of
Paleozoic carbonate clasts. The conglomerate is overlain by about 65
m of fine- to medium-grained sandstone that includes some ledges of
conglomerate. The upper part of the Newark Canyon consists of
light-yellowish-gray to white very fine grained limestone with marly
claystone interbeds more than 90 m thick. An overlying reddish
mudstone 15 m thick may belong to this formation. The Newark
Canyon Formation lies unconformably on Devonian to Pennsylva-
nian rocks and is unconformably overlain by the Sheep Pass Forma-
tion and younger units. Fossils from various parts of the Newark
Canyon, including ostracods, pollen and spores, and freshwater mol-
lusks, indicate an Early Cretaceous age

- RIB HILL SANDSTONE (Lower Permian)—Calcareous yellowish-gray
very fine grained sandstone to siltstone; forms one small outcrop near
Willow Creek. Yields conodonts considered by Bruce Wardlaw
(written commun., 1976) as probably Permian and brachiopods con-
sidered by Calvin Stevens (oral commun., 1976) to be equivalent in
age to those in the Rib Hill elsewhere

SEDIMENTARY ROCKS (Lower Pennsylvanian)—Coarse-textured or-
ganic detrital limestone with abundant terrigenous chert and quartz
grains of sand to grit size. Confined to two small outcrops between
Cottonwood Creek and the next drainage north in the southern Fish
Creek Range. Probably deposited on the Antelope Range Formation
but too poorly exposed to interpret with certainty. Contains
foraminifers considered by A. K. Armstrong (written commun., 1975)
as Morrowan (Pennsylvanian). Conodonts identified by B. R.
Wardlaw (written commun., 1979) support Pennsylvanian age

ANTELOPE RANGE FORMATION (Lower Mississippian)—Dark-
yellowish-orange medium- to coarse-grained sandstone in the lower
part, succeeded upward by an indeterminate thickness of olive-gray
to medium-gray silty shale with lenticular beds of sandstone and grit,
some of which is conglomeratic; unit rests unconformably upon the
Devonian Devils Gate Limestone in the northern part of the quad-
rangle and probably on the Pilot Shale farther south in the southern
Fish Creek Range. Includes, in upper part of formation:

Conglomerate—Pebbles, cobbles, and boulders in a poorly sorted and
poorly indurated matrix. The largest clasts are mainly of quartzite
from the Valmy Formation but some are of Devonian carbonate
rocks. Unit also includes clasts from Mississippian siliceous rocks of
Bisoni claims. The conglomerate intertongues with silty shale in the
upper part of the Antelope Range Formation and rests unconforma-
bly upon other parts of the formation and the Mississippian siliceous
rocks of Bisoni claims. Conglomerate crops out only in the Fish Creek

B Range, where its outcrop pattern suggests a large fan deposit

WEBB FORMATION (Lower Mississippian)!—Pale-yellow brown organic
detrital limestone containing quartz and chert grains locally interbed-
ded with and succeeded upward by light-colored siliceous mudstone,
siltstone, and claystone. Includes some thin lenses of siliceous
sandstone and grit. Limestone in the basal part contains a mixed
Devonian and Mississippian (Kinderhookian) conodont fauna (A. G.
Harris, oral commun., 1977) and Mississippian (Osagean) foramin-
ifers and algae identified by A. K. Armstrong (written commun.,
1976, etc). A thin chert from a higher zone in the unit yielded radio-
larians considered by B. K. Holdsworth (written commun., 1978) as
late Osagean. Unit is allochthonous.

- WOODRUFF FORMATION (Upper Devonian)—Siliceous mudstone,

cherty siltstone, and chert that are dark brown to medium gray in fresh

fracture and weather to light pastel colors. These rocks are car-
bonaceous to kerogenous and contain high concentrations of va-
nadium, zinc, selenium, molybdenum, and several other metals.

Conodonts identified by C. A. Sandberg (oral commun., 1981) are

of Late Devonian age. Unit is allochthonous.

Dp LOWER PART OF PILOT SHALE (Upper Devonian)—Slightly siliceous,
somewhat dolomitic pale-yellow to pale-yellow-gray platy siltstone
and (or) mudstone. Includes pebble-conglomerate limestone at its
northernmost outcrop. Contains Angustidontus identified by J. M.
Berdan (oral commun., 1978), early Famennian conodonts (A. G.
Harris, oral commun., 1979), Late Devonian radiolarians (B. K.
Holdsworth, oral commun., 1978)

DEVILS GATE LIMESTONE (Upper and Middle Devonian)—
Medium-light-gray to medium-gray micrite, faintly laminated in part.
Contains abundant biostromes of Amphipora and large spheroidal
stromatoporoids that form resistant ledges as much as 3 m thick. Unit
is 125 to 150 m thick where overlain by the Antelope Range
Formation in the northern part of the quadrangle but probably is
thicker in the southern part of the quadrangle where it is overlain by
the Pilot Shale

Dbs | BAY STATE DOLOMITE (Middle Devonian)—Medium to coarse-grained

biostromal dolomite in resistant beds as much as 2 m thick. Includes

some interbeds of micritic medium-gray limestone. Exposed
thickness is more than 150 m. Base not exposed. Grades up into the

Devils Gate Limestone

SOUTH HILL(?) SANDSTONE (Middle Devonian)—Well-indurated
medium-grained quartzite. Limited to two small outcrops, one in the
northwest part of the Fish Creek Range, the other 1 km southeast of
Eightmile Well

SENTINEL MOUNTAIN(?) DOLOMITE (Middle Devonian)—
Light-yellowish-gray sugary dolomite and brownish-gray dolomite,
thickness estimated to be about 100 m

Dox OXYOKE CANYON SANDSTONE (Middle and Lower Devonian)—Unit
is mainly in fault blocks and consists of medium-grained well-
indurated light-yellowish-brown quartz sandstone

MCCOLLEY CANYON FORMATION (Lower Devonian)—See de-
scription under Antelope Range

BEACON PEAK DOLOMITE (Lower Devonian)—See description under
Antelope Range

DOLOMITE (Silurian)—Brownish-gray medium-grained dolomite and
light-yellowish-gray sugary dolomite. Contains conodonts
considered latest Early Silurian by A. G. Harris (written commun.,
1977). Believed approximately equivalent to the Laketown Dolomite
of areas to the east

EUREKA QUARTZITE (Middle Ordovician)—See description under An-
telope Range

GOODWIN LIMESTONE (Lower Ordovician)—See description under
Antelope Range

The Cockalorum Wash Formation (Merriam, 1973)is here abandoned; its rocks
are here reassigned to the Devils Gate Limestone, Pilot Shale, Woodruff Formation,
Antelope Range Formation, and Webb Formation.

Contact—Dashed where approximately located

Faults—Dashed where approximately located; dotted where concealed,;

queried where doubtful
——1 _  Fault—Ball and bar on downthrown side
—ao A Thrust fault—Teeth on downthrown side

+ Syncline

Strike and dip of beds

2 Inclined
® Horizontal
S Adit

xxxxxxx Type section
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