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DESCRIPTION OF MAP UNITS

ALLUVIUM AND COLLUVIUM (Quatemary)—Unconsolidated poorly sorted
stream, fan, and slope-wash deposits of gravel, sand, and silt. Includes talus
in the southern part of the map area

FORMATION OF BRIMSTONE RESERVOIR (Miocene)

Gray to dark-gray lava flows whose aggregate thickness locally may be more
than 200 m. However, a true measurement of thickness is difficult to ascertain
because of extensive talus and colluvium, which locally are mapped with the
unit. Divided into:

Porphyritic member—Contains about 10 percent phenocrysts of slender lathlike
plagioclase, dark augite, and red-brown olivine in a microcrystalline matrix.
Phenocrysts are commonly clotted, producing a glomeroporphyritic texture. A
whole-rock K-Ar age of 13.3+0.3 m.y. was obtained by Best, McKee, and
Damon (1980) on a sample whose chemical composition is Si0,, 52.6 weight
percent; Ti0, 1.9 weight percent; Al;0;3, 16.4 weight percent; total Fe as
Feg03, 9.7 weight percent; Mg0, 4.6 weight percent; Ca0, 6.9 weight percent;
Naz0, 3.0 weight percent; Kz0, 2.79 weight percent; P,0s, 0.8 weight
percent. Four additional samples show, by partial analysis, only slightly more
silica and as much as 3.1 percent Ky0. The flows may be grouped with the
potassic mugearites according to the classification of LeMaitre (1976). A
whole-rock age of 12.9+0.5 m.y. also was obtained by Harald Mehnert
(written commun., 1979) on an additional sample of porphyritic material. In
a few places west of Brimstone Reservoir, talus from the lava flows is thin,
and alluvial material derived from Oligocene and early Miocene volcanic
rocks, some altered, is seen to underlie the member. More widespread
beneath exposed flows in this same area are somewhat rounded and abraded
fragments of the aphyric member; the presence locally of abundant and not
so abraded fragments suggests that the aphyric member directly underlies the
porphyritic member.

Aphyric member—Nonporphyritic flows with microcrystalline matrix and
stretched vesicles, which are especially prominent in scoriaceous margins. A
whole-rock K-Ar age of 12.3+0.5 m.y. was determined on a sample of this
rock by Harald Mehnert (written communication, 1981). Partial chemical
analyses of four samples indicate 56 percent Si0z, and from 3.5 to 3.8 percent
K20. These flows are classed as either silica-poor latite or trachyandesite (see
LeMaitre, 1976)

FORMATION OF BLAWN WASH (Miocene)—Divided into:

Rhyolite member—Generally flow layered and porphyritic, containing
phenocyrsts of quartz (locally smoky), sanidine, plagioclase, biotite, and rare
hornblende in various proportions. Phenocrysts are small (<1-2 mm) and
sparse (<10 percent or so). Preserved margins of bodies are vitrophyric,
somewhat brecciated, and black, green, red, or gray; interiors are felsitic,
spherulitic, locally vuggy, and light gray or lavender. Small bodies in a
northeast-trending belt from south-central edge of map area through the lower
Willow Creek area and in the headwaters of Willow Creek are chiefly shallow
intrusive plugs and dikes; some bodies are equivocally intrusive or extrusive.
In these areas the rhyolite is fairly uniform in chemical composition, and the
average of five analyses is 5i0,, 74.5 weight percent; Ti0p, 0.3 weight percent;
Alz03 13.3 weight percent; Fey03, 1.6 weight percent; Mn, 0.04 weight
percent; Mg0, 0.5 weight percent; Ca0, 1.0 weight percent; Nag0, 2.4 weight
percent K50, 5.8 weight percent; and Rb, 250 ppm (parts per million); Sr, 230
ppm; and Ba, 540 to 1,140 ppm; in areas of alunitic alteration K30 is higher
and Nay0 is virtually depleted. K-Ar ages include 21.5+0.8 m.y. on biotite (M.
G. Best, unpub. data), 22.2+0.8 m.y. on biotite and 22.1+0.8 m.y. on
sanidine (Harald Mehnert, written commun., 1979), and 20.8+0.4 m.y. on
plagioclase and 22.4+0.4 m.y. on biotite (Lemmon, Silberman, and Kistler,
1973). A pile of rhyolite flows, as much as 400 m thick, and possibly some
shallow intrusions occur 3 to 8 km west of Miners Hill Reservoir in the
southeast comer of the map area; phenocrysts in these rocks locally are
several millimeters in diameter, and their concentration ranges from only a few
percent to 20 percent between layers within a hand sample and between
outcrops. Near the top of the pile, just below the formation of Brimstone
Reservoir, is a phenocryst-poor rhyolite flow that includes abundant
spherulites, lithophysae, and vugs filled with quartz, topaz, and possibly
bixbyite ((Fe,Mn);03). A partial analysis of the topaz-bearing rhyolite is Si0j,
75.3 weight percent; Ti0,, 0.04 weight percent; Al,03 12.7 weight percent;
Fey03, 1.1 weight percent; Mn0O, 0.13 weight percent; Mg0, 0.1 weight
percent; Ca0, 0.6 weight percent; Nay0, 4.3 weight percent; K0, 4.7 weight
percent; Rb, 800 ppm, Sr, 12 ppm; and Ba, 40 ppm. Similar topaz-bearing
rhyolite also occurs in the vicinity of Blawn Mountain where a 20-m.y. age
has been obtained (Lindsey and Osmonson, 1978). In one area west of
Miners Hill Reservoir, weakly altered rhyolite just below the topaz-bearing
rhyolite flow contains sparse to rare gem-quality red beryl

Tuff member—Light-colored crystal-poor weakly welded ash-flow tuffs with
abundant pumice lapilli and less than 10 percent dark-colored lithic fragments,
which commonly were derived from the Wah Wah Springs and Lund Tuff
Members of the Needles Range Formation. Phenocrysts constitute less than
20 percent of the rock and include quartz, sanidine, plagioclase, biotite, and
rare hornblende. Water-laid tuffs, volcanic sandstones, and rare fairly clean
quartz sandstone lenses are intercalated with the tuffs throughout the unit.
Zeolitic alteration occurs locally. The tuffs represent the explosively extruded
precursors and counterparts of less-gas-rich magmas forming the rhyolite
member. Thickness is about 400 m

- Mafic flow member—Porphyritic flow rocks with about 30 percent phenocrysts

of blocky, spongy plagioclase, augite, and hypersthene, and approximately 1
percent olivine, invariably replaced by an orange compound commonly
identified as "iddingsite.” Interiors of flow units are gray to brown, commonly
with red liesegang bands, and have a microcrystalline groundmass; flow
margins are vesicular and black with a glassy groundmass. Best, McKee, and
Damon (1980) report a K-Ar age of 23.2+1.0 m.y. on a lower flow in the
sequence. Chemical composition of the same sample is Si0,, 60.5 weight
percent; Ti0z, 1.0 weight percent; Al,03, 15.9 weight percent; Fe,0s, 7.4
weight percent; Mg0, 3.9 weight percent; CaO, 6.0 weight percent; NaoO,
2.9 weight percent; K,0., 3.32 weight percent; P20s, 0.3 weight percent; four
additional but partial analyses show that silica values are as low as 57 percent
and K0 as high as 4.0 percent. Except for low silica, the flows are latitic
in composition (see LeMaitre, 1976). Aggregate maximum thickness of the
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flows is difficult to determine because of extersive talus and eolluvium, which
are included in the unit; however, it is on the order of 200 m, which is
the thickness of extensively altered flows of the unit in Blawn Wash just south
of the mapped area

Garnet-bearing tuff member—Lithologically similar to the tuff member except for
a trace amount of euhedral dark-red spessartine-almandine garnet of the same
chemical composition as the gamet in the East End pluton, which may be its
intrusive counterpart (Keith, 1980). Maximum thickness is 150 m

LAPILLI TUFF (Miocene)—Intensely to moderately altered lapilli-rich crystal-poor
tuffs and water-laid deposits that probably are equivalent to the
undifferentiated tuff and garnet-bearing tuff members of the formation of
Blawn Wash. Lindsey and Osmonson (1978) report a fission-track date of
30.7+1.5 m.y. on zrcon from their "rhyolite of Blawn Mountain” in SE1/4
sec. 30, T. 29 S., R. 15 W., which is one of the principal localities of this
unit in the map area. However, our mapping reveals that this exposure is
a bedded water-laid part of the lapilli tuff unit and that the zrcon was
probably a contaminant derived from exotic fragments of the older Needles
Range Formation that occur in the lapilli tuff. Such exotic fragments also are
common elsewhere in fresh outcrops of the tiff and garnet-bearing tuff
members. Therefore, the fission-track date of about 30.7 m.y. probably is
misleading, and the true age of the lapilli tuff is more likely about 22 or 23
m.y., which are the ages of other members of the formation of Blawn Wash

STAATS PLUTON (Miocene)—The northemmost part of an intrusive plug that
crops out near the Staats (Monarch) mine in the adjacent Tetons quadrangle
barely extends into the southern part of the map area. This plug consists of
buff to dark-gray porphyritic rhyolite containing sparse phenocrysts of quartz,
sanidine, plagioclase, and brown biotite in a dense, fluidal groundmass of
potassium feldspar and quartz. Scattered small vugs contain topaz and fluorite
crystals. According to Rowley and others (1978), sanidine from a sample
taken from a point near the center of the Staats pluton vielded an apparent
age of 19.7+0.8 m.y. This plug may be one of the intrusive sources of the
tuff and rhyolite members of the formation of Blawn Wash. A characteristic
feature of the Staatc pluton is a selvage of brecciated carbonate rocks as much
as several tens of meters wide that surrounds it and weathers to a moatlike
depression. This breccia zone locally contains small bodies of uraniferous
fluorspar (Whelan, 1965) and possibly some grains of cassiterite (Lindsey and
Osmonson, 1978, p. 8)

CONDOR CANYON FORMATION (Miocene)

Bauers Tuff Member—Firmly welded gray, orange-brown, or pale-lavender ash-
flow tuff with phenocrysts of plagioclase, sanidine, and minor biotite
constituting 10 to 15 percent of the rock. Thickness is less than 30 m.
Lemmon, Silberman, and Kistler (1973) report a K-Ar age of 21.6+0.4 m.y.
on anorthoclase from their "porphyritic biotite dacite vitrophyre” located in an
outcrop of the Bauers on the east side of the map area. Armstrong (1970)
reports K-Ar ages of 21.3+0.5 and 21.6+0.4 m.y. on biotite and sanidine
from his so-called Bauers Tuff in eastern Nevada

EAST END PLUTON (Miocene)—Largely concealed weakly to moderately altered
intrusive rhyolite or quartz latite containing phenocrysts of quartz, alkali
feldspar, plagioclase, biotite, and sparse red gamet in a fine-grained
groundmass of quartz and feldspar. In some areas exotic fragments of
quartzite, shale, argillite, sparse limestone, and rare quartz porphyry are
present. Hydrothermal solutions have converted parts of the pluton to an
assemblage of quartz, sericite, kaolinite, montmorillonite, and minor chlorite
and carbonate minerals. Sparse pyrite is ubiquitous. This pluton may be the
intrusive counterpart of the garnet-bearing tuff member of the formation of
Blawn Wash

INTRUSION BRECCIA DIKES (Miocene)—Tabular bodies of injected breccia as
wide as 1 m and several tens of meters long consisting of subrounded clasts
of quartzite, quartzitic conglomerate, and quartz porphyry 0.5 to 10 cm in
diameter embedded in a heterogeneous rock flour derived from carbonate,
arenaceous, and argillaceous strata. The pebble-bearing dikes in Pine Grove
Canyon appear to be contemporaneous with the intrusion of both the Pine
Grove and East End plutons

PINE GROVE PLUTON (Miocene)—Largely concealed moderately to highly
altered intrusive rhyolite or quartz latite containing phenocrysts of quartz, alkali
feldspar, plagioclase, biotite, and rare garnet in a fine-grained groundmass of
quartz and feldspar. Hydrothermal solutions have converted much of the
upper part of the pluton to an assemblage of quartz and sericite, with locally
abundant kaolinite, montmorillonite, calcite and other carbonate minerals,
fluorite, pyrite, sphalerite, and galena. Sills projecting from the pluton locally
occur in the lower part of the Pioche Formation a short distance above its
contact with the Prospect Mountain Quartzite. Sericite(?) from drill core taken
at a depth of 350 m in the Pine Grove pluton yielded an early Miocene K-Ar
age of approximately 24 m.y. At a depth of 900 m to more than 2,000 m,
this pluton contains a disseminated molybdenum-tungsten ore deposit recently
explored and evaluated by Pine Grove Associates, a joint venture of Phelps-
Dodge Corporation and Getty Minerals Company

| ISOM FORMATION (Oligocene or Miocene)—Densely welded wvuggy eutaxitic

vitric latitic ash-flow tuff with less than 10 percent phenocrysts, mostly
plagioclase with minor Fe-Ti oxides and pyroxenes. The matrix ranges from
glassy and black near the base of a cooling unit to lithoidal and dark brown,
Chinese red, and violet through most of the unit. Commonly forms cliffs. At
its thickest in sec. 23, T. 28 S., R. 15 W., the Isom consists of three separate
cooling units of unequal thickness totaling 28 m. Ages of 25+0.5, 25.2+0.4,
25.0+0.4, 25.8+0.5, and 27.2+0.6 m.y. for the Isom are cited by Anderson
and Rowley (1975, p. 20)

NEEDLES RANGE FORMATION (Oligocene)—Crystal-rich mostly red-brown ash-
flow tuff containing 30 to 45 percent phenocrysts of plagioclase, mafic
minerals, and quartz. The type locality of the formation is considered to be
inT. 26 and 27 S., R. 18 W., in southwestern Millard Co. and northwestern
Beaver Co., Utah (H. Richard Blank, written communication, October 4,
1971). Armstrong (1970) reports a late Oligocene K-Ar age for the Needles
Range of 29.7+0.3 m.y. In the adjacent Frisco quadrangle, the K-Ar age of
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biotite from the Needles Range Formation was determined to be 29.3 m.y.
and that of hornblende 29.2 m.y. by Lemmon, Silberman, and Kistler (1973,
p. 24). Divided into four members:

Wallaces Peak Tuff Member of Best and others (1973)—Light-gray to pale-
pinkish-gray tuff, commonly with conspicuous white pumice lapilli constituting
as much as 20 percent of the rock. Quartz phenocrysts are sparse, 1 to 2
percent, and small, less than 3 mm. Plagioclase, biotite, and hornblende
phenocrysts are fairly large, as much as 3 to 4 mm, and euhedral. Member
is generally poorly welded, weathering to bulbous outcrops, but locally a
strongly welded platy-weathering basal zone is present. Thickest section in the
northern part of the map area is about 200 m, whereas in the southern part
the tuff is less than half this thickness and, locally, appears to be absent

Lund Tuff Member—Ranges from light gray and weakly welded to red brown
or dark lavender and densely welded; a black vitrophyre 3 m thick commonly
occurs at the base of the unit in the northermn part of the map area.
Phenocrysts are plagioclase (20 percent of most samples) and quartz in grains
as long as & mm (as much as 10 percent); biotite, hornblende, and Fe-Ti
oxides constitute most of the remainder. Trace amounts of sphene are
conspicuous in hand samples, except where altered, or near the base, where
quartz grains also are smaller and less abundant. White pumice lapilli locally
prominent. Where it is intensely altered, this unit, as mapped, locally may
include the Wallaces Peak Tuff Member, Isom Formation, and part of the
formation of Blawn Wash. In the northern part of the map area, the Lund

appears to be 500 m thick but thins to 350 m along the south margin of the
map area

- Wah Wah Springs Tuff Member—Red-brown to dark-lavender strongly welded

tuff with a basal black vitrophyre that locally is altered to a mottled light-
greenish-brown felsite with stringers of white chalcedony. Flattened white
pumice lapilli are abundant locally. Phenocrysts include, in decreasing
abundance, plagioclase, hornblende, biotite, and traces of magnetite and other
oxides, green augite, and quartz. The magnetic polarity is reversed in this unit.
Several sections of the member are on the order of 460 m thick, and it is
probably thicker in the northern part of the map area

- Cottonwood Wash Tuff Member—Gray to red-brown lightly to densely welded

Teb

ash-flow tuff with a virtrophyric basal zone. Phenocrysts include plagioclase,
biotite (in euhedral books as much as 7 mm in diameter), hornblende (a few
percent but not visible in hand sample), quartz (5-10 percent), and a trace
of green augite. Thickness ranges from 0 to 20 m

ESCALANTE DESERT FORMATION (Oligocene)—A sequence of crystal-poor
rhyolitic to quartz-latitic ash-flow tuffs, andesitic and rhyoltic lava flows, and
volcanic sandstone and conglomerate first described by Grant (1978) and
Campbell (1978). Divided into:

Beers Spring Member—Greenish-brown well-sorted volcanic sandstone originally
described by Conrad (1969). Unit locally includes poorly cemented gravel
consisting of pebble- to boulder-size clasts of Paleozoic carbonate rocks.
Thickness is 0 to 40 m

Lamerdorf Tuff Member—Variegated brown, pink, or lavender strongly welded
ash-flow tuff with fragments of purple or brown aphanitic volcanic rock.
Phenocrysts constitute 10 to 15 percent of the tuff and include plagioclase and
biotite with a trace of quartz, sanidine, and homblende. The lower part of the
tuff, below the andesite flow unit described below, is as much as 650 m thick.
Harald Mehnert (written commun., 1979) has dated biotite from a sample
near Willow Spring at 32.3+1.1 m.y.

- Andesite in Lamerdorf Tuff Member—Black to dark-brown nonvesicular flow

Teg
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rocks. Phenocrysts of plagioclase and pyroxene occur in a glassy to aphanitic
matrix. Small exposures near the crest of the range east-southeast of the Lou
mine probably are intrusive bodies
Tuff of Marsden Spring—Weakly welded buff to white vitric tuff containing
sparse phenocrysts of quartz and feldspar. Maximum thickness is 70 m
OLDER ANDESITE (Oligocene)—Nonvesicular dark-lavender-brown flow rocks
containing white plagioclase phenocrysts as long as 2 cm

i .| VOLCANIC AND SEDIMENTARY(?) ROCKS, UNDIVIDED (Miocene and (or)

Oligocene)—Mostly  argillized, alunitized, and pyritized rocks on Blawn
Mountain. Origin uncertain but probably includes parts of several or all of the
volcanic units from the older andesite to the formation of Blawn Wash. Also
includes some small exposures of unaltered rocks of unknown affiliation

| CONGLOMERATE (Oligocene)—Discontinous lenses of pebble to boulder

conglomerate containing clasts of limestone, dolomite, and quartzite; locally
unit is silicified. Chiefly represents prelava rubble and talus below the
Escalante Desert Formation and the older andesite. Maximum exposed
thickness is about 80 m

LOWER PLATE OF WAH WAH THRUST

LOWER PART OF CALLVILLE LIMESTONE (Pennsylvanian)—Medium- to light-
gray medium-bedded locally sandy limestone or dolomite containing many
intercalated beds of buff to light-gray sandstone or quartzite and some thin
beds of shale. Limestone in lower 75 to 100 m contains abundant nodules
and lenses of brown chert. Carbonate beds in upper part of section are lighter
toned and considerably less cherty than those in the lower part. Some
carbonate beds are replaced by fine-grained jasperoid. Fossils, especially
silicified brachiopods, are common. According to Miller (1959, p. 89), the
fossils in this formational unit, which he assigned to the Ely Limestone,
indicate only an Early Pennsylvanian age. In the southem Wah Wah
Mountains, the name Callville Limestone is preferred over Ely Limestone
because of the position of the Ely above the Chainman Shale and other
arenaceous rocks of Mississippian age, which have no counterparts in this area
and seem to be confined to the upper plate of the Wah Wah thrust. The top
of the formation is eroded or concealed. Maximum thickness of exposed
section is about 590 m

FORMATION OF ROSE SPRING CANYON (Mississippian)—This formation is
informally named from exposures on the south side of the upper reaches of
Rose Spring Canyon. It is essentially the same unit as the Roe Spring Canyon
Formation of Miller (1959) and is a heterogeneous unit consisting of
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interbedded sandHistone, siltstone, shale, dolomite, and limestone. The lower
third of the forma=ation is mostly buff to reddish-tan fine-grained sandstone and
siltstone with a pwserominent zone of gray thin- to medium-bedded argillaceous,
sparsely cherty de=mlomite 30 to 60 m thick in the middle. The upper two-thirds
of the formation i&#is mostly interbedded blue-gray commonly cherty fossiliferous
limestone and bussuff to greenish-brown medium-grained sandstone, with some
minor beds of fimeme-grained argillaceous dolomite. Fossils of Meramecian and
Chesterian age arrre abundant and are typical of forms occuring in the Deseret,
Humbug, and pc=ossibly the Great Blue Formations of central Utah. The use
of a local name fffFor the Upper Mississippian rocks of the southern Wah Wah
Mountains is pres=iferred over the extension of an existing name from outside
the area because== of the present uncertainty of the validity of stratigraphic
names applied tmsto Upper Mississippian strata in the Spring and Muddy
Mountains of souriutheastern Nevada, the obvious lithologic dissimilarity with the
Chainman Shale  of west-central Nevada and with the Redwall Limestone of
northern Arizona__, and also because of lithologic differences that distinguish it
from the type De===seret, Humbug, and Great Blue Formations of the East Tintic
and Oquirrh Mouz:antains of central Utah. These differences include the notable
absence of a buwasal zone of phosphorite and the arenaceous beds that
characterize the F——{umbug Formation. Total thickness is about 600 m

MONTE CRISTO LIMWMESTONE (Mississippian)—This formation is extended into

the Wah Wah M#ountains from its type locality in the Spring Mountains of
southeastern Newssrada (Hewett, 1931), but it is not here subdivided into its
constituent memb=oers, It is essentially the same unit as the Blonde Mountain
Formation of Millller (1959) and consists predominantly of medium- to thick-
bedded medium-  to bluish-gray medium- to fine-grained fossiliferous limestone
where unaltered__ In hydrothermally altered areas, it includes abundant
medium- to coammse-grained, dusky-gray dolomite. The lower third of the
Monte Cristo is semomewhat thinner bedded than the beds above it and contains
small to moderate=== quantities of dispersed sand and silt. The upper two-thirds
is nearly free of  arenaceous material and is characterized by moderate to
abundant nodules==s, stringers, and lenses of dark-brown to black chert. In
hydrothermally desssolomitized areas, the chert nodules commonly are replaced
by small veins ar=nd pods of white calcite and dolomite. The abundant fossils
in the Monte Crisssto Limestone include a variety of gastropods, brachiopods,
solitary and color—mial corals, and other forms that constitute the typical lower
Mississippian Mac=ison fauna of the Western United States. In particular, the
Monte Cristo Linmemestone of the southern Wah Wah Mountains resembles the
Gardison Limestc—one of central Utah, but this latter formational designation is
not used becaussse of the absence of any lithologic units resembling the
Fitchville Formatissson and Deseret Limestone, which commonly underlies and
overlies, respectiv=wely , the Gardison in nearly all of its areas of exposure.
Thickness of the ™™™onte Cristo Limestone is 150 to 280 m

- CRYSTAL PASS LIMEZ=STONE MEMBER OF SULTAN LIMESTONE (Devonian)—

LOWER PART OF

Medium- to dark—bluish-gray medium-bedded locally sand-streaked somewhat
silty limestone, or dark-gray medium- to coarse-grained hydrothermal
dolomite, containissding lenses and beds of medium-grained brown-weathering
quartzite or sandsssstone ranging from a few centimeters to 2 m in thickness.
Some of the limsssestone beds contain moderately well preserved brachiopods
including Paurork=ayncha endlichi, Cyrtospirifer sp., and other Late Devonian
forms. In lithologmsy and age, the Crystal Pass Limestone Member is nearly
identical to the F=inyon Peak Limestone of central Utah. The name Crystal
Pass is used in thmme southern Wah Wah Mountains chiefly because of the use
of the name Mommnte Cristo Limestone for the overlying Lower Mississippian
strata. Thickness sssof the Crystal Pass in the map area ranges from 5 to about
70 m

COVE FORT QUARTZZITE OF CROSBY (1959) (Devonian)—Discontinuous lenses

of white, buff, armmd dark-brown medium- to coarse-grained porous quartzite
overlying a regiomsmally important unconformity at top of Simonson Dolomite.
Locally contains t===hin layers of blue-gray fine-grained argillaceous limestone or
dolomite that ma==y be correlative with the lower part of the Pinyon Peak
Limestone in cent—=ral Utah. Maximum thickness is about 12 m

SIMONSON DOLOMITE (Devonian)—Medium- to dark-
brownish-gray me==dium- to thick-bedded medium- to coarse-grained dolomite
locally containing:~ a few beds of light-gray dolomite. Fossils are sparse, but
many so-called "™ spaghett” beds contain abundant Amphipora. Regional
studies indicate #mthat the upper part of the Simonson Dolomite and the
Guilmette Dolomisidite, which overlies it elsewhere, were removed by erosion
prior to depositio==m of the Cove Fort Quartzite or the overlying Crystal Pass
Limestone Membusseer of the Sultan Limestone. The thickness of the remaining
part of the Simon:==son ranges from 25 to 175 m

SEVY DOLOMITE (L Devonian)—Medium- to light-gray medium- to thick-bedded

dense to faintly l===aminated dolomite. Commonly weathers chalk white, but on
fresh fractures is liiilight olive to pinkish gray.In some exposures, the upper third
of the Sevy is me==dium to coarse grained and has a sandy texture. Fossils are
rare to absent thrmroughout the formation. The true thickness of the Sewy in
the mapped areasss: is unknown because of structural complexities but appears
to range from 1520 to 175 m

LAKETOWN DOLOMITE (Silurian)—Light- to medium-gray medium- to thick-

bedded medium-— to coarse-grained dolomite. Fossils are sparse, but large
radial colonies of ~ Favosites associated with gastropods occur locally and help
identify the forma===tion. Thickness ranges from 350 to 400 m

FISH HAVEN DOLCOMITE (Ordovician)}—Medium- to coarse-grained, medium-

bedded dolomite  ranging in color from dusky gray or black to medium- and
light-gray. In mos=st areas the Fish Haven is darker and more varied in color
than the Laketowsssn Dolomite. In the upper plate of the Tetons thrust the Fish
Haven is about Z=250-300 m thick and contains a variety of fossils including
Bighomia sp., Ce=mtenularia sp., Catenipora sp., Favosites sp., Deiracorallium
sp., and Grewingmwkia sp. In adjacent quadrangles the Fish Haven in the upper
and lower plates:  of the Dry Canyon thrust is only about 100 m thick and
fossils are very s==parse except for Bighomnia. Generally the upper contact is
placed at the upp=mermost black dolomite bed containing this small homn coral
(Miller, 1959, p. &=30)

EUREKA QUARTZITE (Ordovician)—White, buff, or pinkish-gray fine-to very fine-
grained medium-bedded orthoquartzite. In some exposures it weathers yellow,
tan, or reddish brown, and near faults it commonly is stained black to dark
purple by iron and manganese oxides. The average maximum thickness is
about 50 m, but in some areas it is diminished to 2 or 3 m by low-angle faults

POGONIP GROUP (Ordovician)—In the northern Wah Wah Mountains and
adjacent ranges consists, in ascending order, of the House Limestone, Fillmore
Formation, Wah Wah Limestone, Juab Limestone, and the Kanosh Shale, but
units below the Juab are not exposed in Pine Grove-Blawn Mountain area

- KANOSH SHALE—Medium- to dark-brownish-green or olive-green fissile shale

containing lenses of gray and brown medium-grained sandstone and brown,
buff, and light-bluish-gray silty limestone. Graptolites locally are common in
some of the shale beds. Thickness uncertain because of structural deformation
and talus cover but apparently ranges from 8 to 35 m

- JUAB LIMESTONE—Medium-blue-gray thin- to medium-bedded medium-

grained silty limestone with scattered lenses of brownish-green shale and flat-
pebble conglomerate. Base in concealed, but maximum exposed thickness is
about 70 m

UPPER PLATE OF WAH WAH THRUST

| BIG HORSE LIMESTONE MEMBER OF ORR FORMATION (Upper Cambrian)—

Medium- to dark-gray mottled and striped limestone with some oolitic beds;
calcarenite zones containing trilobite fragments in an otherwise unfossiliferous
granular limestone are common in the upper half. About 200 m thick

WAH WAH SUMMIT FORMATION OF HINTZE AND ROBISON (1975) (Upper
Cambrian)—Consists of two members:

- White marker member—Very light gray finely crystalline laminated dolomitic

limestone; weathers light brownish gray, forming a conspicuous light-colored
marker bed. Thickness about 50 m

- Ledgy member—Medium- to light-gray medium- to thick-bedded medium- to

coarse-grained limestone. The upper two-thirds is somewhat dolomitic and
contains pisolites in the lower half. The lower third is lighter gray and is
characterized by small white rods of calcite in massive limestone beds that are
interlayered with dark-gray mottled limestone and dolomite. Thickness is 200
to 250 m

- TRIPPE LIMESTONE (Middle Cambrian)—Alternating light-gray to creamy-white

laminated dolomite and dark-gray mottled dolomite in bands 1 to 10 m thick.
White laminated beds are highly conspicuous but commonly make up less
than 30 percent of the formation. The upper part of the Trippe is somewhat
thin bedded, but the Fish Springs Member, first described by Hintze and
Robison (1975), is not recognized in the southern Wah Wah Mountains.
Thickness is about 200 m

- PIERSON COVE FORMATION (Middle Cambrian)—A thick sequence of dark-

gray limestone and dolomite with minor shaly and silt-streaked horizons. Most
of the formation consists of dark-gray limy mudstone mottled with light-olive
to brownish-gray dolomitic mudstone. Next in abundance is massive finely
crystalline medium-gray limestone or dolomite locally spangled with small
white dolomite rods or tubes. Least in abundance but highly conspicuous is
faintly yellowish gray laminated dolomite boundstone that forms white bands
at the base, in the middle, and at the top of the formation. Total thickness
is about 450 m

- EYE OF NEEDLE LIMESTONE OF HINTZE AND ROBISON (1975) AND

SWASEY LIMESTONE, UNDIVIDED (Middle Cambrian)}—Upper part, the
Eye of Needle Limestone, is massive fine- to medium-grained mostly light-gray
micritic limestone locally interlayered with dark limestone beds containing
scattered short white dolomite rods or tubes. Lower part, the Swasey
Limestone, is massive light-to dark-gray locally oolitic or pisolitic limestone.
Total thickness of map unit is 135 to 210 m

- WHIRLWIND FORMATION (Middle Cambrian)—Slope-forming shaly limestone

and limy shale. Color ranges from blue gray to olive green. Some beds in
the upper part of the formation are virtually coquinas of disarticulated
trilobites. Thickness is 10 to 45 m

DOME LIMESTONE, PEASLEY LIMESTONE, CHISHOLM FORMATION, AND
HOWELL LIMESTONE, UNDIVIDED (Middle Cambrian)—Upper part, the
Dome Limestone, is about 85 m thick and is massive medium- to fine-grained
locally oolitic light-gray-weathering medium- to dark-gray limestone. Middle
part, the Chisholm Formation and the overlying Peasley Limestone, is about
85 m thick and consists of slope-forming thin- to medium-bedded blue-gray
to dark-gray commonly oolitic and pisolitic limestone interbedded with olive-
green shale beds. Lower part, the Howell Limestone, is about 90 m thick and
consists of an upper light-weathering cliff-forming micritic limestone and a
lower dark-weathering medium- to dark-gray limestone characterized by
abundant oncolites. Total thickness of map unit is about 260 m

- PIOCHE FORMATION (Middle and Lower Cambrian)}—Upper part, equivalent to

the Tatow Member is 10 to 40 m thick and is interbedded quartzite, phyllitic
shale, and conspicuous fine-grained blue-gray silty limestone. Lower part,
about 180 m thick, is mostly dark-brown phyllitic quartzite, green shale, and
greenish-gray siltstone. The quartzite beds of the Pioche are coarser grained,
darker brown, and somewhat more porous than the quartzites of Prospect
Mountain Quartzite, Total thickness of formation ranges from 200 to 345 m

PROSPECT MOUNTAIN QUARTZITE (Lower Cambrian)—Consists of three
members:

- Upper member—Mostly medium-grained pinkish- to light-brownish-gray medium-

bedded orthoquartzite, some parts of which are faintly crossbedded. In the
upper part, which is transitional into the Pioche Formation, layers of brown
phyllitic shale and coarse-grained micaceous sandstone are common. Some
quartzite beds in upper part also weather dark reddish brown. Thickness is
about 800 m

Basalt member—Dark-gray to bluish-black chloritized basalt or greenstone
containing a few amygdules in upper part; weathers olive green to chocolate
brown. Thickness is 30-45 m
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- Lower member—White to pink commonly conglomeratic somewhat arkosic
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orthoquartzite. Lowest part of member is dark-reddish-brown conglomeratic
quartzite containing pebbles of milky quartz, brown quartzite and, locally,
orange-red jasper. Thickness is about 335 to 365 m

UNDIVIDED PALEOZOIC ROCKS (Shown in cross sections only)}—Concealed
strata in lower plate of Wah Wah thrust fault. Probably range in age from
Cambrian to Pennsylvanian

MUTUAL FORMATION (Proterozoic Z)—Pink to dark-purplish-red coarse-grained
pebble-streaked medium-bedded orthoquartzite; many layers are crossbedded.
Some beds of purple phyliitic argillite occur locally; upper part also contains
some beds of friable buff-colored sandstone and shale. Locally near faults,
such as the bedding-plane fault at it base, some of the purple beds are
bleached to a buff or nearly white color making distinction of the lower
boundary somewhat arbitrary. Total thickness is about 365 m

INKOM FORMATION (Proterozoic Z) (Shown in cross sections only.)—This
formation normally lies between the Caddy Canyon Quartzite and the
overlying Mutual Formation but has been cut out by bedding-plane thrust
faults in parts of the Pine Grove-Blawn Mountain area and is known only
from drill-hole intercepts. The core recovered indicates that the unit is chiefly
dark-purplish-red arenaceous phyllitic argillite with sparse thin beds of green
and purple medium-grained micaceous quartzite and purple siltstone. The
thickest preserved section, probably bounded above and below by bedding-
plane thrusts, is about 70 m thick

- CADDY CANYON QUARTZITE (Proterozoic Z)—Buff, light-pink, or white fine- to

medium-gained medium-bedded orthoquartzite. In surface exposures, contact
with the overlying Mutual Formation is a bedding-plane thrust fault and is
locally uncertain because of bleaching of the typical purple-red color of the
Mutual. Thickness is about 490 m

- PAPOOSE CREEK FORMATION (Proterozoic Z)—Dark-brown-weathering gray to

brown medium-grained quartzite commonly stained red or black from iron
and manganese oxides on weathered surfaces. Some interlayers of maroon to
purple phyllitic argillite in upper part. Bedding surfaces of both quartzite and
argillite units show load casts and mud cracks. Thickness is about 190 m

- BLACKROCK CANYON LIMESTONE (Proterozoic Z)—Mostly interbedded biue-

gray medium-granular thin- to thick-bedded sand-streaked limestone and
dolomite and brown fine- to coarse-grained quartzite, with less well exposed
beds of reddish-brown micaceous sandstone and gray to olive-green phyllitic
argillite. The uppermost part of the formation is a silty argillitic unit 15 to 40
m or more thick that contains beds of algal limestone, gray ankeritic
sandstone, pinkish-gray sandy dolomite, and gray limestone flat-pebble
conglomerate. Just below this unit is a discontinuous bed of algal limestone
about 10 m thick. Individual algal heads are mostly about 15 cm in diameter,
but some are more than twice this size. Base of formation is placed at bottom
of lowest prominent limestone bed in sequence. Thickness is 190 to 250 m

- POCATELLO(?) FORMATION (Proterozoic Z)—Incomplete sequence of

alternating buff, tan, or white coarse-grained somewhat argillaceous quartzite,
dark-gray sandstone, and minor gray sandy dolomite and green argillite. In
contrast to the Blackrock Canyon Limestone, the limestone beds of the
Pocatello(?) are thinner and greatly subordinate to quartzite. The quartzite and
sandstone beds commonly are stained red or brown on weathered surfaces,
and some bedding planes show ripple marks and load casts. Thickness of
exposed section is about 600 m
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