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LOWER PERMIAN STRATIGRAPHY OF EAST-CENTRAL NEVADA
AND ADJACENT UTAH

by Patrick James Barosh

‘ Abstract
The Permia.n. section near Ely, Nevada, consists ofy in ascending
order: Riepe Spring Limestone, a bluff-forming limestone with
abundant corals, and Reipetown Sandstone, a buff to red very coarse-
grained siltstone with minor carbonates, both formations of
Steele (1960); Arcturus Formation, divisible into a Lower Member
compoged of alternating medium-bedded limestone and buff siltstone,
and an Upper Member composed of alternating thin-bedded limestone
and buff to red siltstone and gypsum; and Kaibadb Limestone, &
massive bioclastic limestone. The Wolfcamp-Leonard boundary occurs
within the Arcturus Formation.
*West of Ely the Riepe Spring Limestone and Reipetown Sandstone
thin and change into thin-bedded cherty limestone. These beds,
plus the basal part of the Arcturus Formation, form the Carbon Ridge
Formation st Dry Mountain and Eureka. At Dry Mountain minor clastic
chert oc'curs in the Arcturus Formation, and beyond to the west
clastic chert replaces most of the limestone to form the
conglomeratic Garden Valley Formation. The cherty limestone at
the base of the Garden Valley is apparently equivalent to the upper

part of the Carbon Ridge Formation at Carbon Ridge.

£



Eastward in Utah the Riepe Spring Limestone is recognizable in

ithe Confusion Range, but 18 almost unrecognizablé in the Needle Range.

‘The dolomite content in the Reipetown Sandstone gradually increases

to 25 per cent of the formation in the Confusion and Needle ranges .

The Arcturus Formation thins and undergoes moderate lithologic

changes. It is equivalent to the rocks above a horizon 300 feet

below Bed A of the Arcturus Formation as mapped in the Confusion

.

Range by Hose and Repenning (1959, 1963)-




LOWER PERMIAN STRATIGRAPHY OF EAST-CENTRAL NEVADA AND

ADJACENT UTAH

INTRODUCTTION

This study, which encompasses an area in east-central Nevada and
westernmost Utah centered around Ely, Nevada, extends westward to the
southern Sulphur Spring Range and eastward into the Confusion and
Needle Ranges. The region is one of structurally complex north-
south trending ranges separated by wide alluvial-filled valleys
(plates 1 & II1),

The purpose of the study is twofold: first, to describe in
detail the Permian sedimgnts in the central Egan Range and second, to
trace and work out the facies changes of the main Permian
stratigraphic units below the Kaibab Limestone between'Ely and Eureka
and the Confusion Range.

‘The studied interval includes all the Permian section beneath
the Kaibab, except where the Kaibab Qas included near Ely. The
Kaibab and younger Permian rocks were not studied because these rocks
have a very restricted occurrence in this region and are not involved

with problems of correlation across the area. They have been well

studied in the Confusion Range which is their principal area of

outcrop.

field work was carried on during three summers, 1961 through
1963. Familiarization with the Paleozoic section was gained while
mapping in the central Egan Range in 1961. Detailed work on the
Permian rocks of the Egan Range was carried out in 1962 and in 1963,

in addition to mapping, the changes in the Permian section to the

~.,
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west and east were studied, A total of five months was spent mapping
Permian rocks in the Egan Range.

Six sections were measured in the Egan Range, two in the Butte
Mountains and one at Dry Mountain. Much time was consumed in work-
ing out the structure in the area in which the sections were measured.
Moreover, many other localities were visited and studied in varying
detail, for example, Tyrone Gap in the southern Sulphur Spring
Range, Carbon Ridge, Buck Mountain, several localities in the Butte
Mountains, White Pine Range, Connors Pass area in the Schell Creek
Range, northern Needle Range and several localities in the Confusion
Range.

PREVIOUS WORK

A large number of papers have discussed the Permian stratigraphy
of this part of the eastern Great Basin. The Permian rocks of the
area around Eureka (Nolan et a} 1956, Dott 1955, DeJoia 1952, and
Riva 1957) and those of the Confusion Range (Hose and Repenning 1959)
are well studied. In addition, brief descriptions of Permian rocks
at various localities within the region appear in numerous thesep
and short articles. A number of papers deal with the Permian
stratigraphy of the central Egan Range, but no work has been reported
in a very detailed manner, although some detailed paleontologic work

has been done.
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Dott's (1955) excellent region:a.l st\.ntf of the Pennsylvanian and
bagsal Permian stratigraphy extends into the western part of the area )
studied here. Some recently published articles, which discuss the
regiona.i Permian stragigraphy of this region are either so erroneous
or so0 very inadequate that they are not mentioned. '

Significant papers are mentioned under the units they describe.
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STRATIGRAPHY

The Permian sediments of east-central Nevada and adjacent Utah
disclose many facies changes. 1In places, significant changes take
place between exposures in adjacent ranges, which generally are
sepafated by valleys eight to twelve miles wide. Whereas most of the
facies changes concerned with here take place in an east-west
direction, changes, which need to be taken into account when comparing
sections of different latitudes, also occur in a north-south direction.
Most ranges are complex structurally and in most places it is very
difficult to get a complete and accurate section in a single range.
Facies changes and structural complexities account for the great
differences in described lithology, thickness and much of the
terminology that has been used in the region.

Due to lithologic changes, the well described Permian sectioms,
in different districts within the region, do not correlate readily.
Near Ely the Permian section consists of, in ascending order: the
Riepe Spring Limestone, a bluff-forming limestone with abundant
corals; the Reipetown Sandstone, a bﬁff (used to include colors near
10 YR 7/4 on the rock-color chart) to red siltstone with minor
carbonates; the Arcturus Formation, consisting of a Lower Member of
alternating medium-bedded limgstone and buff siltstone and an Upper
Member of alternating thin-bedded limestone and buff to red siltstone
with some gypsum; and the Kaibab Limestone, a massive bioclastic
limestone.

Near Eureka the Permian rocks are named the Carbon Ridge

Formation, composed of thin-bedded cherty silty limestone; whereas

_ northwest of Eureka, in the southern Sulphur Spring Range, the



Permian Garden Valley Formation is characterized by chert
conglomerate.

In the Confusion Range basal Permian rock is a limestone or
dolomite.unic, that in places cannot be distinguished from the Ely
Limestone of Pennsylvanian age, hence is mapped with it. The basal
Permian is overlain by interstratified siltstones, sandstones,
carbonates and some gypsum which is mapped as the Arcturus Formationm,
above which lie the Kaibab and higher Permian Formations.

Happily, the above terminology represents all significant facies
of the Permian rocks in the region, so that the existing terminology
needs only slight modification.

All lateral lithologic changes within the Permian rocks appear
perfectly normal and no evidence of telescoping of facies by thrusting
was seen.

The distribution of Permian rocks variles greatly in adjacent
regions. Little Permian sediment crops out south of the region under
study between WhitePine County and southern Nevada, no Permian is exposed '
east of the Confusion and Needle Ranges until the Star Range is reached,
the thick Permian to the north, except for the Carlin area, has yet to

be adequately studied and described, and minor Permian is exposed

immediately to the west.

Y



HISTORY OF PENNSYLVANIAN-PERMIAN STRATIGRAPHIC TERMINOLOGY IN THE

ELY AREA

Lawson (1906, p. 292-5 & unpub. map) was the first to publish
on the stratigraphy of the area. He mapped a strip along the
mineralized belt of the Robinson (Ely) district extending from Lane
City, at the northeast corner, to about 5,000 feet west of Pilot
Knob, at the northwest corner, in which he divided the Pennsylvanian-
Permian rocks, in ascending order, into the Ely, Arcturus and Ruth
limestones. Lawson mapped together the rocks here designated
Reipetown Sandstone and Arcturus Formation as the Arcturus Lime-
stone, but did not extend his mapping far enough to the southwest
to include Kaibab rocks in the formation. Lawson's Ely and Ruth
limestones are equivalent. The name Ruth Limestone was used for
the overturned beds on-Rib Hill that mistakenly were thought to
overly ;he'Arcturus. Except where complicated by faulting, his
Arcturus-Ely or Ruth contacts are drawn along what presently is
mapped as the Reipetoﬁn-Riepe Spring contact. .

Spencer (1917, p. 26-8 & plate II) in mapping the Robinson
mining district used considerably different boundaries, He
recognized the equivalency of the Ely and Ruth limestones of Lawson,
but drew the Arcturus-Ely contact much higher than Lawson, placing
it at what is presently mapped as the contact between the Upper and
Lower members of the Arcturus Formation. Thus the Ely Limestone
as mapped by Spencer included the present Ely Limestone, Riepe
Spring Limestone, Reipetown Sandstone and the Lower Member of the

Arcturus Formation. The Arcturus Limestone as mappéd was equivalent

_ to the Upper Member of the Arcturus and the Kaibab.
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Spencer, as did Lawson, considered the formations of
Pennsylvanian age; the Permian was then considered part of the
Carboniferous System by the U, S. Geological Survey, with Girty
(in Spencer 1917, p. 28) noting the similarity of the fauna of
Spencer 's Arcturus with that of the Kaibab of Arizona.

Blanchard (in Pennebaker 1932, p. 164, unpub. map & in Bauer
et al 1960) raised the lower boundary of the Arcturus even higher,
restricting the Arcturus to the present Kaibab Limestone., The top
of the Ely Limestone was lowered to where Lawson had placed it, thus
naming between the two a new formation, the Rib Hill Formation,
which was exactly equivalent to Lawson's Arcturus Limestone.
Blanchard divided the Rib Hill into three members: the Lower Rib
Hill Sandstone, the Rib Hill Limestone, and the Upper Rib Hill
Sandstone. These members are equivalent, respectively, to the
Reipetown, the Lower Member and the Upper Member of the Arcturus.
Thus Blanchard recognized all of the major lithogic divisions in the
Pennsylvanian-Permian stratigraphy. The terminology only has varied
since.,

Langeheim et al (1960, p. 154) lowered the Rib Hill-Arcturus
contact to the top of the Lower Rib Hill Sandstone Member of
Blanchard. They recognized that the Pennsylvanian-Permian boundary
fell within the upper part of the Ely Limestone and also noted that
the name Rib Hill was preoccupied by the Precambrian Rib Hill
Quartzite in Wisconsin. Steele (1959b) proposed a radically different
terminology, but quickly abandoned it and proposed (1960, p. 100,
102-3) only the following modifications: that the Kaibab

Formation be separated from the top of thg Arcturus, the term Rib
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Hill be abandoned because of preoccupation and that Reipetown
Sandstone be substituted, and that the upper, Permian part, of the
Ely Limestone be broken off as a separate formation, the Riepe
Spring Limestone, He also designated a new formation which later
was abandoned (in Wilson and Langenheim 1962, p. 498), the South
Ridge Sandstone, between the Riepe Spring and Ely, which arose

from a misconception concerning a fault block of Reipetown Sandstome.

Similar stratigraphic changes had been previously proposed in unpub-

1ished theses (Ehring 1957, Barr 1957).

The stratigraphic terminology has thus been in most cases
developed by people who have mapped'in the area and the terminology
reflects practical mappable lithologic units. This paper, with

only minor changes, follows for the Ely area the terminology as

‘presented by Steele (1960) and Wilson and Langenheim (1962).

10
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REGIONAL UNCONFORMITY

An unconformity which lies at the base of the Permian rocks of
this region, extends over much of eastern Nevada and western Utah,
making an excellent stratigraphic base for this study. The regional
character of this unconformity was first recognized and studied in
northeastern Nevada and adjacent Utah by Dott (1955, p. 2283) and
later over a slightly wider region by Steele (1959b, p. 52-4; 1960,
pe. 98). Throughout most of the region under study Lower Permian
rocks rest disconformably on the Middle Pennsylvanian limestones of
the Ely with Upper Pennsylvanian and possibly very lowest Permian
rocks missing. To the west, however, apparently greater uplift
caused pre-Permian erosion to cut even deeper into the underlying
rocks. The upper half of the Ely Limestone is pteéent in the
northern, but is missing in the central part of the Diamond Mountains
(Dott 1955, p. 2270; Riva 1957, p. 13), whereas south of Eureka the
entire Ely Limestone wedges out beneath the unconformity so that the
Mississippian Diamond Peak Formation underlies the Permian. Locally
even the Diamond Peak is missing and the older Mississippian Chainman
Shale underlies the Permian (Nolan et al 1956, p. 65). At the south
end of the Sulphur Spring Range, to the west, Permian sediments rest
with angular unconformity on contorted cherts of the Ordovician
Vinini Formation. Dott (1955, figs. 11 & 19) illustrates these
relationships and depicts a similar situation near Carlin.

On Radar Ridge, northwest of Ely, this regional unconformity is
well exposed in many places. Whereas no relief is seen at the
unconformity, it is overlain by a thin chert breccia, the variations

in the thickness of which imply deposition on a surface of some

s
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relief. The breccia is fairly uniform in thickness, with a three
foot maximum variation, along the southern part of the ridge, but
along the north end of the ridge the breccia thickens northward 11

feet in 1.65 miles and then 10 feet over the next 0.6 mile, beyond

which to the north it thins again. No evidence was seen, anywhere in

the region, of weathering just below the unconformity. The breccia
averages about ome half to three feet in thickness. Based on the
chert content of the Ely Limestone below, it would not take a great
thickness of weathered limestone to supply this thickness of chert.
Because of the angularity of chert fragments, the minor relief, the
absence of evidence of weathering of the underlying limestone, and
some evidence indicating marine deposition of the breccia (see p.
16), it is concluded that the unconformit& was mainly either a
submarine product or at least a surface smoothed under marine
conditions. The unconformity seems to represent a period dominantly
of nondeposition for the greater part of the region, during which
bottbm currents redistributed the chert fragments left from the
erosion to the west of the Ely and Diamond Peak formations and very
slight erosion to the east from the top of the Ely,

Dott (1955, p. 2281-2 & fig. 18) shows that whereas Wolfcamp
sediments overlie the unconformity in the region under study; to
the north in Elko County and aéjacent Utah, Upper Pennsylvanian
rocks rest on the unconformity. Moreover, in northwest Arizona,
northwest Nevada and in the Toquima Range, about 50 miles southwest
of Eureka, Upper Pennsylvanian deposits overlap older Pennsylvanian

and pre-Pennsylvanian rocks. In addition, to the south, Upper

Y
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from northern Lincoln County (Kellogg 1960, p. 193; Tschanz and
Pampeyan 1961). Thus east-central Nevada and adjacent Utah appear
to have been slightly positive. Dott (1955, p. 2289-90)

"...concludes that Upper Pennsylvanian strata were never

deposited over most of the positive area because: (1)

there are no scattered Upper Pennsylvanian remnants known

in this large region, (2) such rocks in adjacent areas

contain more clastics than older ones and possess cross-

stratification which suggest derivation from an area be-

ing eroded in eastern Nevada and west-central Utah, and

(3) distribution of Upper Pennsylvanian, lowest

Wolfcampian and higher Wolfcampian deposits indicate

gradual centripetal transgressive overlap of the area

beginning in Late Pennsylvanian time'.
On the other hand, Douglass (1962, 1963b & in Playford 1961) reports
Upper Pennsylvanian rocks beneath the unconformity in the Egan Range
east of Lund that seemingly bridge the reported unconformity
between Middle Pennsylvanian and Permian. If so, these are the only
Upper Pennsylvanian rocks known below the unconformity.

Baars (1962, fig. 4) outlines an area in southern Utah in which
a similar unconformity beneath Wolfcamp sediments is flanked by areas
in which sedimentation was probably continuous during the latest
Pennsylvanian and earliest Permian. This unconformity may be the
southeastern continuation of the regional unconformity that developed

over the slightly positive area in east-central Nevada and adjacent

Utah described by Dott (1955).

4
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PERMIAN FORMATIONS

In the following section, discussion‘of each of the presently
accepted stratigraphic units is given, beginning with the oldest.
Each unit is discussed in turn by area, with much more detail
presented for the Egan Range than the other localities.

RIEPE SPRING LIMESTONE

The upper, Permian, part of the Ely Limestone was first
formally separated as a formation by Steele (1960, p. 102) as the
Riepe Spring Limestone, named after Riepe Spring near the type area
at the north end of Ward Mountain in the SE 1/4 sec. 7, T. 15 N.,
R. 63 E. Whereas the formation is valid on a lithologic basis, it
is doubtful that it would have been separated from the Ely as a
formationlhad it been of Pennsylvanian age, as both formations are

composed of similar colored limestone.

The Riepe Spring Limestone is a bluff-forming limestone contain-

ing abundant Lithostrotion-like corals and has a thin chert breccia
at the base overlain by a thin fusulinid coquina. In the Egan
Range, and to the west, a thin-bedded cherty limestone member over-
lies the coralline limestone.. The formation rests discénformably

on the cherty limestones of the restricted Ely and not on the non-
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existent South Ridge Sandstone (see p.10), also the Riepe Spring

is not equal to the top 300 feet of the Ely as described by Sﬁencer
(Steele 1960, p. 102) (see plate 1I). It is conformably overlain
by the Reipetown Sandstone.

The type section is faulted and the 410 feet given by Steele
(1960) includes considerable repetition. The best exposure of the
formation in the central Egan Range is at the south end of Radar
Ridge, Section I (plate XI), NE 1/4 SE 1/4 NE 1/4 sec., 2, T. 16 N.,
R. 61 E., and this should be used as a reference section in
preference to the faulted and much more poorly exposed type section.
Detailed descriptions of section locations are given in the appendix.

The formation 1s best exposed and developed in the central Egan
Range. It is present also in the Butte Mountains, but it loses its
identity as a separate formation west of the Butte Mountains. East
of the Egan Range, it is present in the central Schell Creek Range
and the Confusion Range. In places in the Confusion Range it is
nearly unrecognizable as a separate formation which is also the case
to the south where it crops out in the Needle Range.

LITHOLOGY
Egan Range

The Riepe Spring is exposed in a belt 30 miles long through
the central Egan Range from the north end of Radar Ridge south to
the southern end of Ward Mountain. The Riepe Spring forms a bluff
along the west side of Radar Ridge, where the limestone is completely

overturned, occurs in many places between Radar Ridge and Ward

Y
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Mountain and forms the crest of Ward Mountain and bluffs along the
east slope. It crops out farther south, notayly just east of Lund,
and probably in small patches farther north also.

The formation is divided into three members: a lower member
of silty limestone, limy dolomite and fusulinid coquina; a middle
coralline limestone member! and an upper thin-bedded cherty limestone

member.

Lower Member

A basal chert breccia with a sharp lower contact is found
wherever the base of the Riepe Spring Formation is exposed. The
breccia most commonly occurs at the base of the Lower Member, but
where the Lower Member is absent, it is present at the base of the
Coralline Member. The breccia generally has an olive gray or brown
color on the weathered surface and is composed of angular to sub-
.angular chert fragments in a limestone matrix. The chert fragments
are mainly green and medium gray with some dark gray to black. They
range from coarse sand size to pebbles three inches in diameter,
averaging about 1/4 to 3/4 of an inch in diameter, and are coarsest
where thickest., There is some sorting and the size range within
individual layers is not too great. The fragments are commonly some-
what tabular in shape and show some orientation parallel to bedding.
Besides the chert, rare silicified crinoid stems, bryozoa, and horm
corals have been found as clasts, also a thin-ghelled unsilicified
brachiopod was found which may have béen living on the sea floor dur-
ing deposition. The clasts are embedded in a light gray weathering

limestone matrix and in places are not touching. The percentage of
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matrix varies between layers, but shows an overall increase upwards,
locally with a few nearly pure limestone lenses near the top, and
grades into the overlying limestone.

The breccia is generally well exposed along the north half of
Radar Ridge, where it occurs in a slight saddle topographically above
the overturned coralline limestone. Farther south it is in places
exposed where the rocks dip steeply, but it is very rarely exposed
south of U. S. highway 6, where it is generally buried in talus at
the base of the limestone bluff.

At the north end of Radar Ridge, in the center of the N 1/2
SE 1/4 sec. 33, T. 18 N., R. 61.E., the breccia is nearly 25 feet
thick, which 1is the greatest thickness seen anywhere in the region. !
The breccia thins southward, being 15 feet thick 3,000 feet south,
down to five feet 1.15 miles farther south, and continues to
gradually thin southward, although it may locally attain five feet
in thickness, as at the south end of Radar Ridge (Section I).

Wilson and Langenheim (1962, p. 499) mention 29 feet of buff
weathering sandstone with scattered chert pebbles at the discon-
formity southeast of Ward Mountain. Playford (1961) states that
near Lund the breccia is rarely more than one foot thick, is absent
in places and in others may occur interbedded with limestone through
As much as five feet of sectiom.

Overlying the breccia, and generally better exposed, is a
fusulinid coquina bed about three feet in thickness, with thinner
coquinas a little above. The fusulinids weather medium gray brown

and where the fine-grained lime matrix is of a similar color they
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are difficult to locate, but where the matrix is light gray the
fusulinids are strikingly diapla;ed. The fusulinid coquinas are
;hterbedded in the lower part of an olive gray to light gray brown-
weathering medium-bedded limestone unit with minor buff silty bands.
The unit 48 40 feet or less in thickness on Radar Ridge and is
generally poorly exposed, except for the fusulinid coquina bed near
the base.

On Radar Ridge, a distinctive unfossiliferous dolomitic unit
composed of medium-bedded fine-grained limy dolomite that weathers
very light yellowish gray forms the top of the Lower Member. This
unit is 20 to 30 feet thick and is poorly exposed., It is overlain
by the middle coralline limestone member.

The Lower Member thickens southward from Radar Ridge, where,
at the south end of Ward Mouniain, it is roughly 150 feet thick;
here the lower unit has changed to yellow gray weathering thin-
bedded limestone and siltstone. The limy dolomite is about 20
feet thick and two additional uﬁits are present above it. The
lower of these is a brownish gray-weathering unit of dark gray thin
platy limestone, shaly silty lﬁmestone, and some calcareous silt-
stone, approximately 50 feet thick, overlain by a unit roughly 30
feet in thickness, of thin platy limestone and some si{lty limestone
containing abundant fusulinids and, at one horizon, abundant small

Orbiculoidea.

Farther south, just east of Lund, the Lower Member is 130 feet
thick and is composed predominantly of very fine-grained silty lime-

stone which is yellow to yellow gray in color, and medium to thin-
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bedded. Most beds contain 20 to 50 per cent of lenticular yellow
chert with a thin fusulinid coquina at the base (Playford 1961, p.

179-80).

Coralline Member

Above the Lower Member is a sequence of resistant coral-bearing
limestones that typifies the formation and is what Steele (1960)
described at the type section. The limestone is medium brownish
gray and weathers yellowish medium to yellowish light gray, fine to
medium-grained, forms medium to thick beds and contains only very
minor chert. The limestone is characterized by very abundant
Lithostrotion-like corals which form as much as 25 per cent of the
thicker beds. Some one foot layers are composed almost entirely
of coralﬁ. Steele (1959b, p. 231-2) considered the corals to form
40 per cent of two-thirds of the member and about 25 to 30 per cent
of the remaininé third, at Rib Hill, but only 10 per cent at the
type section (1960, p. 102), in which the corals are just as
plentiful. The coral hea;a are eight inches to over three feet in
diameter and in places overturned. Locally the corals are partially
or completely recrystaliized and may be hard to distinguish; generally
only the partially silicified tops of the heads are seen. Some

completely recrystallized corals show up as lighter areas in the

limestone. Syringopora colonies are fairly common also.
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A characteristic of the beds in this member is the knobby
bedding surfaces, on which occur a series of low mounds and depres-
sions, each in the order of 10 to 18 inches in diameter, with a total
relief of one to three inches. This might be due to differential
compaction around coral heads rather than the preservation of bottom
features.

The member has a sharp lower contact, but grades into the Upper
Member,

The Coralline Member forms bluffs or prominent outcrops. Talus
below the bluffs covers the units above or below, depending on
whether the limestone is right side up or overturned.

The member is 209 feet thick at the south end of Radar Ridge
(Section I), 228 feet at Rib Hill (Steele 1959b, p. 231-2), somewhat
less at the type section, 150 to 130 feet near Ward Mountain
(Wilson and Langenheim 1962, p. 499) and 120 feet two miles east of
Lund (Playford 1961, p. 179). The member thins northward along Radar

Ridge (plate XIII).

Upper Member

A sequence of thin-bedded cherty limestone, some silty lime-
stone and calcareous siltstone, that weathers yellowish gray to
light olive gray, overlies the coralline limestone. Most of the
chert is in thin lenses and bands khat weather yellow gray to dark
brown, but there is also considerable partial silicification that com-
monly weathers buff and at first glance resembles siltstone. The mem~
ber is conformable above with the red and orange buff weathering silt-

stones of the basal Reipetown Sandstone. In many places the unit is
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quite fossiliferous, containing abundant fusulinids and common
brachiopods, whereas in other areas fossils are not too common.
Along the north end of Radar Ridge the member also contains
crinoidal limestones and has a well developed zone of fasciculate
corals close to the top (see Section E, plate VI). This coral zome
is very similar in appearance to the ''Corwenia' zone in the Lower
Member of the Arcturus Formation with which it may be confused.

The unit was long ago recognized by some of the mining
geologists in the area as the "contact cherts' (Blanchard in Bauer
et al 1960, p. 226), but the Upper Member is often masked by talus
and the poor exposure probably explains why it was overlooked by
Steele (1960, p. 102).

The Upper Member thins southward; at Radar Ridge (Sections E
& I) it is about 150 feet thick, in the Robinson (Ely) mining
district, 58 feet (Blanchard in Bauer et al 1960, p. 226), at the
northern part of Ward Mountain (Section D), 37 feet, near the south
end, 16 feet (D. R. Shawe, unpub. section 1960), and farther south
near lLund it is not mentione? by Playford (1961). Part of the thin-
ning can be explained by the fact that it interfingers with silt-
stones of the Reipetown. At North Ward Peak (Section D) Fhe limestone
47 feet above the base of the Reipetown is probably a southward-
extending tongue of the Upper Member of the Riepe Spring limestone.

The éormation as a whole thins southward also; at the south
end of Radar Ridge (Section I) it 1is 434 feet thick, at the south end
of Ward Mountain, SW 1/4 SW 1/4 sec. 4, T. 13 N., R, 63 E., 311 feet

(from D. R. Shawe, unpub, section 1960) and east of Lund it is 250
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The Riepe Spring is probably present in small patches in the
northern Egan Range, but Woodward (1962) thought that only the upper
57 feet of his Ely Limestone, in a faulted section 18 miles north of
Ely, might possibly be correlative to the Riepe Spring, and at the
north end of the range, Fritz (1960) found no fossils in the top of
the Ely and considered it all of Pennsylvanian age.

Central Butte Mountains

The Riepe Spring Formation is exposed for a short distance
along the east side of the central Butte Mountains (Section F, plate
VII1) where the Lower Member is absent. The Coralline Member is 61
feet thick, including two feet of chert breccia at the base, and the
. Upper Member 194 feet, for a total of 255 feet. In the Coralline

Member, badly recrystallized Lithostrotion-like corals are only

visible at one horizon in the section, however, on the ridge to the
north the corals are more abundant and one bed near the top contains

abundant specimens of the gastropod Omphalotrochus. The Coralline

Member differs lithologically from that in the Egan Range in that a
band of silty limestone is present near the top and the member is
slightly to moderately cherty in places. The Upper Member consists
principally of crinoidal limestone and some silty limestone, with
many cherty layers, conformable beneath the buff weathering calcareous
siltstone of the Reipetown.
Southern Butte Mountains and Moorman Ridge

On the west side of the range, west of Moorman ranch, the lower
part of the Riepe Spring,is well exposed just north of U, S. highway
50, on the west edge of sec. 7, T. 17 N., R. 59 E. and the northeast

corner of sec. 12, T. 17 N., R. 58 E. As it was to the north, the
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Lower Member is absent. The basal chert breccia, 26 inches thick, is
present at the base of the Coralline Member, which is much better
daveloped and contains abundant corals. Easton (1961) measured 100
feet of coralline limestone at or near here. The Upper Member is
absent, apparently due to faulting in- the small valley to the east of
the coralline limestone, although a narrow band could be present, but
covered below the first-exposed siltstones of the Reipetown.

Farther south, on Moorman Ridge, sec. 19, T. 16 N., R. 59 E.,
the Riepe Spring is changed. The Lower Member is composed of an
estimated 90 feet of medium gray, medium gray weathering cherty lime-
stone in four inch to one foot beds with thé chert occurring as
carmel to buff weathering lenses and nodules. The base is covered,
but a band of chert breccia float is present about 30 feet stratigraph-
ically below making the total thickness of the member about 120 feet.
A few buff weathering silty zones are present and, especially near the
top, some crinoidal limestone beds.

The Coralline Member is about 70 feet thick and the Upper Member
is approximately 25 feet thick, consisting of cherty limestone similar
to that near the base. A thin fusulinil coquina is present a few
feet below the top, and at the top, bordering the poorly exposed buff
and reddish weathering siltstones to the east, is a bed containing

large, nearly spherical Pseudoschwagerina.

The change in the Riepe Spring southward from the central Butte
Mountains is similar to that in the Egan Range in that the Lower

Member thickens and the Upper Member thins to the south.



25

White Pine Range

In the Corduroy Mountains on the east flank of the central White
Pine Range, at the west edge of sec. 23, T. 13 N., R. 58 E., is a ‘
small outcrop that may be the basal part of the Lower Member. This
outcrop is shown as the westernmost Arcturus, with the 60° east dip,
on Misch and Hazzard's map (in Misch 1960, plate 3). The rest of the
Arcturus shown in this area appears to be Ely Limestone. The block
consists of light gray weathering medium-bedded limestone alternating
with silty intervals. A thick limestone bed ar the east edge contains
scattered subrounded chert pebbles and may represent the base of the
Riepe Spring Limestone. One silty interval contains a very abundant
and varied brachiopod fauna which discloses an age consistent with
the assignment.

Dry Mountain and Western Areas

At Dry Mountain the 44 foot thick limestone unit at the base of
Section H is similar to the coralline limestone and might possibly
represent a western extension of the member, although no corals could
be found. The limestone unit is underlain by cherty limestone
typical of the Ely. There is nothing resembling the coralline lime-
stone at Carbon Ridge nor described from the northern Pancake Range

(Rich 1956).

The Upper Member has presumably thickened at Dry Mountain and

~ Carbon Ridge, but it cannot be separated from similar cherty lime-

- stones that have replaced the siltstones in the Reipetown. Thus,
west of the Butte Mountains the Riepe Spring does not exist as a
formation and the Riepe Spring-Reipetown interval becomes the Carbon

Ridge Formation. Steele's recognition of the Riepe Spring at Carbon




Ridge was done apparently on the basis of similar fusulinids (1960,
p. 102).
Schell Creek Range

The Riepe Spring crops out at many places in the central Schell
Creek Range and most of the formation is well exposed in localities
near Connors Pass. Two miles southeast of the pass the Upper Member
is absent and an estimated 150 feet of the Coralline Member is present,
but the base of the formation was not exposed. Harold Drewes (oral
communication) found fusulinid coquinas and light gray-weathering
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