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Mississippian-Pennsylvanian Systems

Chainman Shale

Chainman Shale is not exposed in the map area, but crops out a few miles
to the north. However, the lowest exposures of the Diamond Peak Formation
shown on the geologic map approximate the contact with the Chainman Shale
(Text-figure 3). Chainman Shale exposed to the north consists of interbedded
chocolate-brown to black siliceous shale and siltstone, orthoquartzite, and
siliceous small pebble-conglomerate; shale predominates. Bedding in the forma-
tion varies from thin and platy to thick. The formation is 1,200 to 1,500
feet thick five miles to the north (Bissell, 1960, personal communication). Con-
tact with the overlying Diamond Peak Formation appears gradational, the pre-
dominance of shale distinguishing Chainman lithology.

Diamond Peak Formation

Hague (1883, pp. 268-270) described the Diamond Peak Formation as
predominantly quartzite, but Nolan et al. (1956, p. 60) recommended that
its name be .changed to “Formation™ because the sequence also contains consider-
able chert conglomerate, limestone, and shale. Nolan’s recommendation has been
followed in this study.

Steele (1960, p. 96) states that the formation varies in thickness from ap-

proximately 3,000 feet on Diamond Peak in the Diamond Range to less than
20 feet at Ferguson Mountain in the Goshute Range.
Lithology.—The Diamond Peak Formation is central Pequop Mountains is divi-
sible into two members, the lower one consisting of interbedded protoquartzite,
protoquartzitic medium to small pebble-conglomerate, and occasional siliceous
shale to argillite. Most beds are strongly silica-cemented. Fine to medium-tex-
tured grains of quartz predominate in the protoquartzite; pebble-sized clasts
of angular to subangular light gray, green-gray, and green-black chert frag-
ments and rare to moderate quartzite fragments form the framework of the
conglomerate. Shale near the top of the lower member is in part micaceous,
and the protoquartzite beds commonly are cross-bedded. Bedding varies from
laminatf:cfD and thin-bedded in the shale to medium and thick-bedded in the
conglomerate, Plant fragments were the only fossils noted in the measured sec-
tion, although species of spiriferid brachiopods and bryozoans were noted in
other parts of the map area.

The upper member consists of various types of limestone in the lower
three-fourths, and interbedded siliceous shale, protoquartzite, and fine pebble-
conglomerate above. This member is easily differentiated on aerial photos from
the lower one by its lighter color and finer texture. Although limestone of mat-
rix to matrix-with-detrital sand, silt, and clay, to argillaceous limestone and
matrix-with-skeletal varieties predominates in the lower three-fourth of the
upper member, siliceous and quartzitic shale-argillite, calcareous shale, and
orthoquartzite to protoquartzite form interbeds. Colors of light to medium blue-
gray and yellow-brown to gray-brown predominate in the section. Bedding
varies from thin to thick, with medium bedding in predominance. Fossils, with
exception of occasional crinoid stems, brachiopods, and gastropods, are also
rare.

The top one-fourth of the upper member is composed primarily of siliceous-
argillitic shale, with interbeds of platy siliceous limestone, fine-grained ortho-
guartzite and protoquartzite, and chert and jafiper pebble-conglomerate. Bed-

ing is mostly thin and platy. Rocks considered time equivalent, and perhaps
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TEXT-FIGURE 2.—Strat.x:graphic section and fusulinid occurrence in Pequop Mountains,
Elko County, Nevada.
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100 GERALD B. ROBINSON, JR.

more representative of the upper one-fourth of the upper member were measur-
ed and studied about a mile farther south from the section herein described
(Text-figure 3). They consist of interbedded siliceous and quartzitic limestone,
cross-bedded calcareous orthoquartzite, and small pebble-conglomerate. It is this
sequence to which some geologists refer to as “Illipah” Formation.

Thickness, age, and correlation—Total thickness of Diamond Peak Formation
in central Pequop Mountains is 1,431 feet. Of this thickness, 656 feet is as-
signed to the lower member and 775 feet to the upper member. The measured

section is located approximately in Section 22, T. 34 N,, R. 65 E., (Text-fig. 3)..

Although there is no fossil evidence on which to justify the conclusion, pos-
sibly the Late Mississippian-Early Pennsylvanian time boundary occurs within
the Diamond Peak Formation, hence, most, if not all the formation, can be
assigned Chesterian age. This is done on the basis of stratigraphic position be-
low the Early Pennsylvanian Ely Limestone, and on regional correlation of the
formation with the type area to the south. Excellent discussions of age of the
Diamond Peak Formation and of contiguous strata below and above are given
by Sadlick (1960) and Steele (1960, p. 99).

As previously mentioned, some geologists may attempt to apply the name
“Illipah Formation” to the upper part of the sequence in central Peqqu Moun-
tains, and if so, it would probably be to approximately the upper 320 feet. The
writer declines to do this, however, on the basis of the distance involved be-
tween the area of outcrop of so-called Illipah Formation near Moorman Ranch
in White Pine County, Nevada, and to the lateral variability of the sequence
in central Pequop Mountains which results in lack of identifying features.

Pennsylvanian System
Ely Limestone

Lawson (1906, p. 295) named the Ely Limestone from outcrops in the Ruth
" Mining District near the town of Ely, White Pine County, Neveda. Spencer
(1917, p. 26-27) and Pennebaker (1932) later redefined the formation, and
Steele (1960, lp 100) still further restricted it as “'stratigraphically above the
Chainman Shale or Scotty Wash Quartzite, whichever is present, and below the
regional Pennsylvanian unconformity.” Inasmuch as a complete section of Ely
Limestone is not continuously exposed in any one locality in Ruth Mining Dis-
trict, Steele (1960, p. 100) proposed a reference locality for the Ely Limestone
approximately 30 miles west of the type section.

In this report the Ely Limestone of the Pequop Mountains region is des-
cribed as lying stratigraphically above the Diamond Peak Formation and below
a Medial Pennsylvanian silty limestone sequence referred to a separate forma-
tion.

Lithology.—Ely Limestone in central Pequop Mountains is divisible into five
distinct members (not formal designation) :

Member 1 consists of interbedded bioclastic, argillaceous, silty-sandy, and
siliceous-cherty limestone, with subordinate units of calcareous, quartzitic silt-
stone to orthoquartzite, and chert small pebble-conglomerate to conglomeratic
limestone. Member 1 displays alternating ledges and slopes in general not as
resistant as the overlying members. Fossils consist only of few crinoid stem
fragments, brachiopods, and bryozoans. Chert is rare in the lower beds, but is
present in one inch to three inch nodules to bedded bands in the upper beds.
The lower boundary of member 1 is difficult to differentiate because of grada-
tional relations with the underlying Diamond Peak Formation. It was chosen,
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102 GERALD B. ROBINSON, ]JR.

however, at the point in the section where limestone lithology predominates
above.

Member 2 comprises a 50 foot thick conglomerate sequence with subordinate
interbeds of sandy and pebbly limestone. These resistant beds appear distinctly
on aerial photos as a darkened band. The sequence is persistant in thickness
through the map area, and its boundaries are easily differentiated. Individual
clasts in the conglomerate are of subround to angular granules and small peb-
bles of varicolored chert and quartzite.

Member 3 resembles member 1 in appearance, although it lacks the extreme
clastic type of lithology present in the lower member. It consists mainly of
micritic limestone, argillaceous limestone, silty and fine sandy limestone, and
bioclastic limestone. Subordinate interbeds of shaly siltstone to orthOcLuartzite
are also present. Bedding varies from thin and platy to massive; the edding
determines the physical weathering of alternating slopes and cliffs respectively.
Fossils consist of crinoid debris, brachiopods, bryozoans, and a few corals. Chert,
in the form of one inch to three inch nodules, lenses, and bands, is more pre-
valent in member 3 than in lower members. Its concentration ranges between
five percent to ten percent. Member 3 boundaries are differentiated on the
basis of the upper conglomerate bed of member 2 and the lower gypsiferous bed

of member 4. It is persistant through the map area, but slightly thins and

thickens locally due to the variability of the overlying gypsiferous member.

Member 4 has unique lithology in the usual normal marine type limestone
of the Ely Limestone. It is composed of interbedded micritic limestone, dolo-
mitic limestone to calcareous dolomite, gypsiferous limestone, hard siliceous
limestone with fossil, silt, and fine-sand detritus. Locally, beds of hard, siliceous
alabaster-like rock appear. Bedding varies from thin to massive, chert is rare
to absent, and fossils consist of scattered crinoid stem fragments. The absence
of fossils points to the high salinity which was present in the water at time of
deposition. Lighter color of the member allows easy identification on aerial
photos. The member is persistant through the map area, but is variable in thick-
ness. Lower and upper boundaries were mapped respectively at points of first
and last occurrence of abundant gypsiferous material. Locally this selection of
boundaries is artificial, but throughout the larger area has utility.

Member 5 forms a nearly continuous cliff, although the lower 100 feet
approximately forms a retreat slope. It consists of medium- to thick-bedded,
aphanic to fine-crystalline limestone, argillaceous limestone, and silty fine-
sandy limestone. It is this sequence which forms the prominent physiographic
boundary between the slope and cliff-weathering Ely Limestone below and the
slope-forming Hogan Formation above. Chert is present in concentration of
five percent in the form of nodules, and fossils consist of crinoid stem frag-
ments, bryozoans, and few fusulinids, The latter fossil is not visible on the
rock surface, and hence, requires random sectioning of the rock for verification.
The lower boundary of the member is placed at disappearance of abundant
gypsiferous limestone, and the upper boundary is placed at the lithologic and
physiographic change between the Ely Limestone and the Hogan Formation.

Thickness, age, and correlation.—Location of the measured section of Pennsyl-
vanian Ely Limestone is in Section 34, T. 34 N., R. 65 E. Total thickness of
the formation is 1,510 feet. Boundaries of the mapped members do not precise-
ly coincide with time intervals considered to represent standard epochs of the
Pennsylvanian, Therefore, it is necessary to list both thickness of rock series
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and individual members. Representatives, but not necessarily all time span of
Morrowan and Derryan (Atokan) age rocks are found in the stratigraphic sec-
tion of Ely Limestone in central Pequop Mountains, of which approximately
605 feet is considered Morrowan equivalent and 905 feet Derryan age. Unfor-
tunately, fusulinid control in the formation is very limited; however, a few
specimens of Profusulinella sp. were located in unit 28 of the upper beds which
date the beds as being Derryan age. Due to the absence of fusulinid control
normally present in the Ely Limestone, actual delineation of thickness to the
separate epochs was done on the basis of physical resemblance to other areas
displaying well-dated typical Morrowan and Derryan age rocks.

Thickness of individual members is as follows: member 1, approximately
500 feet; member 2, approximately 50 feet; member 3, approximately 527 feet;
member 4, approximater 215 feet; and member 5, approximately 218 feet.

A regional epeirogenic uplift apparently acted in eastern Great Basin during
mid-Pennsylvanian time, inasmuch as normally rocks of Desmoinesian, Mis-
sourian, and Virgilian age are not represented. Dott (1955, p. 2255) refers to
this unconformity in the Elko-Eureka-Carlin area as the sub-Strathearn uncon-
formity. As a result of the regional unconformity, upper limit of the Ely Lime-
stone is not everywhere the same age in eastern Nevada and western Utah;
normally, however, Late Derryan age strata are overlain disconformably by mat-
ine rocks of Early Wolfcampian age. The regional unconformity is present in
central Pequop Mountains arthough it occurs between Late Desmoinesian and
Late Wolfcampian age rocks. Hence, the area under investigation contains one
of the few exposures of Desmoinesian age rocks in the northeastern Great Basin.
Also, because these Desmoinesian age rocks are of entirely different lithology
than the more typical Ely Limestone stratigraphically below, Ely Limestone in
central Pequop Mountains is here described as restricted to Morrowan and
Derryan ages, and the Desmoinesian age silty limestone is referred to a new
formation. »

Chaetetes sp., the well-known and normally widespread “hair coral” con-
sidered by Dott (1954) to be a synchronous time-stratigraphic matker of Derry-
an (Atokan) age, was not found in place in the Ely Limestone in the map area,
but fragmentary pieces in float were noted by Bissell (personal communication,
1960).

Hogan Formation (new name) _

In slight opposition to Steele’s proposal (1960, p. 100) to refer all Penn-
sylvanian rocks below the regional unconformity to Ely Limestone, the Des-
moinesian age rocks in central Pequop Mountains are here referred to a new
formation, the Hogan Formation. Type section of the formation is located in
Section 34, T. 34 N, R. 65 E., Elko County, Nevada, and the section was
measured on the west side of the range on the most prominent spur in the area
(Text-fig. 3). The name “"Hogan” is derived from a Western Pacific railroad
siding located approximately one mile south of the type section.

The same sequence is present near Moorman Ranch, White Pine County,
Nevada, and is of the same lithology and thickness, and occupies approximately
the same stratigraphic position superjacent to the Ely Limestone as in central
Pequop Mountains. Lane (1960, p. 114-116) recognized these strata to be
different from the Ely Limestone, and referred to them as an “unnamed se-

uence.”
ithology—Detailed description of the measured section of the type Hogan
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Formation is found under “Measured section.” General lithology of the Hogan
Formation consists primarily of thin to medium-bedded, silty to quartzitic platy
limestone, calcareous siltstone, calcareous shale, and argillaceous limestone. In-
terbedded with the sequence are a few siliceous, cherty limestone and fine-
crystalline limestone to medium-crystalline and coarse-textured bioclastic lime-
stone beds. A notable feature of the sequence is the high percentage of silt
content and the absence of chert as found in the underlying Ely Limestone.
This observance is also recorded by Lane in Moorman Ranch area (1960, p.
116). Occasionat thicker bedded limestone beds interrupt the pronounced slope
forming sequence, one of which near the top contains rare to moderately abun-
dant fusulinids. Other fossils present in the strata are crinoid stem fragments
and brachiopods, corals, gastropods, and bryozoans, all of which are rare in
occurrence.

Thickness, age, and correlation—Thickness of the Hogan Formation in central
Pequop Mountains is al}proximately 750 feet thick. The only age delineation
which can be presented for the formation is that given by the fusulinids occur-
ring approximately 620 feet above the base. These fusulinids are identified as
follows: Fusulina weintzi Verville, Thompson, & Lokke, and Wedekindellina
cf. W. euthysepta (Henbest). Thus, the age of the strata containing these fusu-
linids is Medial to Late Desmoinesian. It is admitted that the contact of Derryan-
Desmoinian age strata could occur within the formation, but the formation was
mapped solely on lithology. Derryan fusulinids, however, do occur a few tens of
feet below the formational contact in the underlying Ely Limestone, a fact
. which lends strength to this conclusion.

The upper contact with Permian Wolfcampian marine sediments also was
mapped solely on the basis of lithology, inasmuch as fusulinid control is also
absent for approximately three-fourths of the section of Wolfcampian age.

There are few exposures of Desmoinesian strata in eastern Great Basin due
to the regional unconformity, and past workers have not differentiated Des-
moinian strata as being a separate formation; therefore, correlation is restricted
to: 1) the sequence described by Lane (1960) as mentioned above; 2) com-
parable sequences mentioned by Dr. H. J. Bissell (1961, personal communica-
tion) in Gold Hill, Butte Mountains, and Cherry Creek Mountains, and Mr. K.
A. Hodgkinson (1961, personal communication) in Gold Hill and A-1 Canyon
in the Leppy Range.

Permian System
Ferguson Mountain Formation

Berge (1960, p. 18-19) proposed the name Ferguson Mountain Formation
for a thick carbonate sequence overlying Ely Limestone, or possibly Strathearn-
equivalent strata, at Ferguson Mountain in sections 21 and 22, T. 30 N, R. 69
E., Elko County, Nevada. Steele (1960, p. 101) proposed the name Ferguson
Springs Formation for the same sequence of strata, but his publication postdates
that of Berge by five months.

Berge mapped the formation according to standard practice as a physical
entity, which in this case is time transgressive. Slade (1961, p. 10) working in
the same area, however, would make the physical boundaries coincide with time
boundaries on the basis of certain lithic elements plus fusulinid occurrence. The
writer follows Berge in this matter, since physical boundaries were the basis on
which the formations were mapped in Pequop Mountains.
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Lithology—Several varieties of cherty limestone characterize Ferguson Moun-
tain Formation in the map area. Predominantly, it consists of thick-bedded,
ledge- and cliff-forming crystalline to bioclastic limestone, some of which is
sandy and silty, but most of which is fine- to medium-crystalline in texture. Sub-
ordinate interbeds of thin-bedded, siliceous and cherty limestone and siliceous
siltstone to shale form slopes between the ledges. A ledge-forming unit, 20 feet
thick, consisting of thick-bedded, chert-limestone fragment-quartzite pebble
conglomerate appears near the top of the sequence. Chert and case-hard lime-
stone nodules make up 20 percent of some beds, and fossils consist of bryozoans
and crinoid stems, and rarely of brachiopods and corals. Abundant diagnostic
Late Wolfcampian age fusulinids occur in the upper beds of the sequence.
Lower boundary for the formation is taken where the platy and thin-bedded
silty limestone of the Hogan Formation below the regional unconformity
changes upward into thicker bedded crystalline to bioclastic limestone of the
Ferguson Mountain Formation. The upper boundary is mappable on the pres-
ence of a distinctive limestone containing the regionally occurring coral bio-
strome Corwenia? sp., which marks approximately the break in lithology from
the thick-bedded crystalline limestone of the Ferguson Mountain Formation to
sandy and thin limestone beds of the Pequop Formation,
Thickness, age and correlation—Total thickness of the Ferguson Mountain

Formation in central Pequop Mountains is 250 feet thick. Location of the

measured section is approximately in Section 34, T. 34 N, R. 65 E., and on
the same spur and directly above the type section of the Hogan Formation.
Fusulinids were collected from the highest unit of the sequence, the only
fusulinid bed of the formation in the map area. Among this limited species
fauna were several specimens of Schwagerina dispansa Ross which have pre-
viously been described as occurring in the Upper Wolfcampian Lennox Hills
Formation of the Glass Mountains, Texas (Ross, 1959, p. 304-305). In Pe-
quop Mountains this species ranges into the lower beds of the overlying Pequop
Formation where it is associated with Psexdoschwagerina gerontica Dunbar &
Skinner, also a Late Wolfcampian fusulinid. Hence, the age of the Ferguson
Mountain Formation in the area under discussion is essentially Late Wolfcamp-
ian.
Steele (1960, p. 101) has correlated his “Ferguson Springs Formation”
over an areal extent of approximately 5,300 square miles. For excellent discus-
sions of the correlation of this formation, the interested reader is referred to
Steele (1960), Berge (1960), Bissell (1960), and Hodgkinson (1961).

Pequop Formation
Steele (1960, p. 106) named the Pequop Formation for a thick sequence

of thin-bedded, fusulinid-bearing limestone which was measured one and one-

half miles north of the Jasper Railroad Tunnel in central Pequop Mountains,
Section 3, T. 33 N., R. 65 E., Elko County, Nevada. It is here pointed out
with reference to the Elko NK11-12 topographic sheet, printed by the Army Map
Service, that in designating the type section location two errors were uninten-
tionally committed: 1) a distance of one and one-half miles north of the Jas-
per tunnel would locate the type section in section 11 or 12, and not in Section
3. Sections 11 and 12 both include an area of complex folding, faulting, and
ossibly contain rocks older than Leonardian; 2) if Section 3 was intended, the
ocation would contain approximately Ely Limestone, Hogan Formation, Fer-
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guson Mountain Formation, and lower beds of the Pequop Formation. In addi-
tion, the area would occupy the south slope of the prominent east-west trending
spur which definitely exposes the best Pequop Formation on its crest. This spur
was obviously intended to be the one containing the type Pequop Formation,
but was improperly located according to sections. Therefore, according to recom-
mendations of the American Commission on Stratigraphic Nomenclature con-
cerning the designation of reference localities to supplement a type locality, the
writer hereby proposes a reference locality to the Pequop Formation in central
Pequop Mountains in sections 34 and 35, T. 34 N, R. 65 E., Elko County,
Nevada. The measured section is found on the first large prominent west-
trending spur north of the Jasper tunnel, and directly above the measured sec-
tions of Ely Limestone, Hogan Formation, and Ferguson Mountain Formation
(Text-fig. 3).

Lithology.—In the reference locality, Pequop Formation consists of thin-bedded
and platy, fine- to medium-crystailine, silty to fine-sandy limestone which is
interbedded with medium- to thick-bedded, pure aphanic to fine-crystalline lime-
stone. Repetitious exposures of the two lithologies display alternation of ledges
and slopes throughout the entire Pequop sequence. Predominant colors in the
formation are purplish-gray, maroon to tan, medium to dark brown-gray and
gray-brown. Chert and quartzitic case-hard-limestone is not abundant through
the section, although it occurs in nodular form locally in abundance of two to
ten percent. :

The prolific occurrence of fusulinids in the Pequop Formation at its type
locality probably is the most spectacular feature of the formation. Although they
are abundant in most parts of the section and occur in both lithologies, the platy,
silty limestone contains greatest abundance.

Other fossils in the Pequop Formation are crinoid stems, brachiopods,
bryozoans, corals, gastropods, and algae. The colonial coral Corwenia ? sp. oc-
curs in the basal bed of the Pequop Formation, and is present throughout the
entire map area; it deserves special comment. Steele (1960, p. 106) makes
reference to this coral as being present in the basal beds of the formation at
numerous localities in the northeastern Great Basin, including Ferguson Moun-
tain, East-Humboldt Range, Carbon Ridge, and Pequop Mountains. Corwenia ?
sp. not only has wide areal distribution, but also approximately marks the Wolf-
campian-Leonardian time boundary. In some localities, for example at Ferguson
Mountain, several biostromes of Corwenia ? sp. can be found above the unit of
its initial occurrence. In many other places, however, only one bed containing
this coral has been noted, and normaﬁy that is essentially the basal unit of the
Pequop Formation, and often the lowest zone of rocks of Leonardian age. Com-
monly, abundant forms of Early Leonardian Parafusulina spp. are present in the
same bed which contains Corwenia ? sp. This is not true in central Pequop
Mountains, however, as valid Late Wolfcampian age fusulinids occur several
hundred feet above the biostrome. Thus, the Corwenia ? sp. bed, because of
distinctive lithic characteristics, forms the lower mappable unit of the Pequop
Formation in Pequop Mountains, but the mappable boundary does not precisely
coincide with the Wolfcampian-Leonardian time boundary. As a result, the
Pequop Formation in this area is not a time rock unit, as 245 feet of the Lower
Pequop Formation are of Late Wolfcampian age.

The upper boundary of the formation is mapped on the change in lithology
from cliff-forming, thick-bedded crystalline limestone of the Upper Pequop
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Formation to the thin and platy, slope-forming, cherty, calcareous siltstone-silty
limestone of the Loray Formation.

Thickness, age, and correlation.—A total thickness of 3,087 feet of Pequop
Formation was measured in its reference locality in central Pequo‘i) Mountains.
This thickness is at variance with the thickness of 1,570 feet designated by
Steele (1960, p. 106) for the formation in the same area. Perhaps, Steele sus-
pected repetition of the formation by at least one of two faults, which occur
1,692 feet and 2,318 feet respectively within the section, and therefore re-
stricted the thickness in the original designation. However, the present study
proves stratigraphic continuity, because distinctive beds are not duplicated or
omitted, and detailed study of fusulinids indicates no important gaps. The
reader is referred to the fusulinid range chart (Text-fig. 2) to note the continu-
ance of the species above and below the faults, and the first occurrence of
‘younger species above the faults. Therefore, any faulting in the measured sec-
tion is here reported as having negligible displacement.

Steele (1960, p. 106) c]Rividecl the Pequop Formation into three members
in the Moorman Ranch section in White Pine County, Nevada on the basis of
presence of an evaporitic sequence within the Pequop Formation. He assigned
1,750 feet to the Lower Moorman Ranch Member, which is separated uncon-
formably from 1,050 feet of Upper Moorman Ranch Member by a few feet
of “thin, yellow gypsiferous-looking siltstone.” He postulates the missing in-
terval between the lower and upper members is represented in the Butte Moun-
tains, White Pine County, Nevada by an evaporitic sequence called the Sum-
mit Springs Evaporite Member of the Pequop Formation. This same sequence
was measured in the Butte Mountains in the summer of 1960, and it is agreed
that Steele’s designation of the three members is valid. The present study does
not justify extension of these members of the Pequop Formation northward to
central Pequop Mountains because the physical subdivision listed above does
not appear to exist this far north. The present study has resulted in the division
of the formation in the Pequop Mountains into parts having respectively Early,
Medial, and Late Leonardian ages on the basis of diagnostic fusulinids. These
divisions did not prove to be mappable in this study, and hence, are not intended
to be interpreted as members. Thickness designations are as follows: Pequop
Formation rocks of Early Leonardian age, 1,105 feet; Medial, 522 feet; and
Late, 1,460 feet.

The sequence in this study containing association of Schwagerina hessensis
Dunbar & Skinner, Parafusulina schucherti Dunbar & Skinner, P. bakeri Dun-
bar & Skinner, and P. allisonensis Ross is designated as Early Leonardian age.
Association of P. aff. P. visseri lata Reichel and P. spissisepta Ross in conjunction
with occurrence of upper and lower limits of other distinctive species delineates
Medial Leonardian age rocks. Late Leonardian age rocks are so designated in
this study on the basis of association of P. bdsei Dunbar & Skinner, P. fountaini
Dunbar and Skinner, P. vidriensis Ross, P. rothi Dunbar & Skinner, and P. sel-
lardsi Dunbar & Skinner (Text-fig. 2).

Steele (1960, p. 106) recognized that areal distribution of the Pequop
Formation occupies over 18,000 square miles in northeastern Nevada and
northwestern Utah. Interested readers are referred to discussions by Steele
(1960), Bissell (1960), and Hodgkinson (1961).

Loray Formation
Loray Formation was proposed by Steele (1960, p. 106-107) for a sequence
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of yellow-tan, gypsiferous siltstone and thin bioclastic limestone exposed at the
head of Loray Wash on the southwest side of Montello Valley, Elko County,
Nevada. The formation has a characteristic evaporitic type of lithology in most
areas of occurrence, The writer has recognized the formation in central Pe-
quop Mountains and, although it is rather thin, it compares favorably in lithol-
ogy with outcrops reported from the type locality.

Lithology.—Loray Formation in the Pequop Mountains consists of interbedded
calcareous siltstone and fine-grained orthoquartzite, silty and fine-sandy lime-
stone, medium-textured bioclastic limestone, and medium-crystalline matrix
limestone. Thin- to medium-bedding predominates in the sequence. Most of the
section contains fine sand and silt and is chert free, although the middle beds
contain less than five percent chert in one inch nodules to two foot thick beds.
Contained fossils are crinoid stem fragments, bryozoans, and brachiopods.
Gypsiferous material, reportedly present in the type locality, is absent in the
area under current investigation. The nature of the lithology contained in the
formation, however, suggests that the sequence in the Pequop Mountains repre-
sents a less restricted evaporite suite than that of the type locality.

The formation rests with apparent conformity on upper beds of the Pequop
Formation, and is distinguished on the basis of lithology difference. The upper
beds of the Pequop Formation are 1009, carbonates that are medium- to thick-
bedded, have shades of gray as distinctive color, are practically silt and sand
free, and weather into prominent ledge-cliff and slope topography. The Loray
Formation is thin-bedded, contains a predominance of silt and sand, is tan to
maroon and yellow-brown in color, and weathers into prominent receding

. slopes. The upper boundary is chosen at approximately the base of a 20 foot

thick limestone unit of what may be Kaibab Limestone, or its equivalent. Identi-
fication of this unit as basal Kaibab Limestone is on the basis that it is overlain
by a sequence of siltstone and phosphatic, cherty shale, which was previously
identified in Indian Canyon approximately ten miles south. At this locality the
phosghatic beds overlie an excellent stratigraphic section of Kiabab Limestone.
Thickness and age.—The measured section was obtained on a prominent spur
immediately north of that containing the type Pequop Formation. It is approxi-
mately located in sections 35 and 26, T. 34 N., R. 65 E. Total measured thick-
ness is 245 feet.

Steele (1960, p. 106-107) gives an Early Guadalupian age to the Loray
Formation. However, the Permian Subcommittee of the National Research
Council’s Committee on Stratigraphy (1960, Dunbar, ef 4l.) has listed the entire
Kaibab Limestone sequence as Late Leonardian. The writer chooses to follow
the latter interpretation, although it as admitted the Leonardian-Guadalupean
boundary may occur within the Kaibab Limestone. Therefore, the Loray Forma-
tion is accepted in this study as of Late Leonardian age.

Tertiary System
Volcanics

Several small outcrops of volcanic rocks are found in the map area but were
not mapped nor studied. They are acidic in composition, possibly rhyolite or
quartz-latite, and possibly are Tertiary in age.

'  Quaternary and Recent Systems
Unconsolidated sediments are found in the map area in the form of fans,

gravels, and Recent colluvium and alluvium. Alluvial fans, although well de-
veloped on both sides of the range, are best exposed on the western side, On this

st1
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GENERALIZED STRATIGRAPHY OF THE SOUTHERN PEQUOPS
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