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DESCRIPTION OF MAP UNITS
SURFICIAL DEPOSITS

Alluvium (Holocene)--Unconsolidated, poorly
sorted deposits of fluvial gravel, sand,
silt, and clay along present drainage
systems. Maximum thickness 100-200 ft

Earthflow deposits (Holocene)--Elongate to
lobate hummocky deposits of
unconsolidated to partly consolidated,
poorly sorted debris containing miéch clay
and silt; common in tuff. Maximum
thickness several tens of feet

Alluvial-fan deposits (Holocene and late
Pleistocene)—Fan—-shaped deposits of
unconsolidated gravel, sand, and silt
that have been slightly modified by
modern streams. Maximum thickness
several tens of feet

Landslide deposits (Holocene and
Pleistocene)——Local accumulations of
unconsolidated and partly consolidated
rubble composed of coarse, mostly
angular, unsorted debris derived from
nearby bedrock and surficial deposits by
gravitational sliding. Maximum thickness
several tens of feet

Colluvium (Holocene and Pleistocene)—
Unconsolidated accumulations of soil and
rock fragments that mantle the land
surface and obscure bedrock; locally
includes talus and frost rubble.
Deposited by mass wasting processes.
Maximum thickness several tens of feet

Till of Pinedale glaciation (late
Pleistocene)—Dominantly unsorted and
unstratified pebble to boulder gravel in
a loose to compact matrix of silty sand
and clayey sandy silt (Scott, 1982);
subrounded boulders of quartz monzonite
derived from the pluton of Lake Creek 2
mi west of the quadrangle are abundant.
Till is present in a remnant of a sharp
crested moraine between the Middle and
Right Forks of Bear Creek and as lag
gravel that mantles hillsides. Maximum
thickness more than 100 ft

Outwash of Pinedale glaciation (late
Pleistocene )——Poorly to moderately
well-sorted and stratified pebble and
cobble gravel, locally bouldery, that has
variable amounts of sand as matrix.
Forms terraces about 15 ft above present
stream level along Antelope Creek which
was channel for glacial meltwaters
(Scott, 1982). Maximum thickness a few
tens of feet

0ld alluvium (Pleistocene)—-Unconsolidated
deposits of fluvial gravel, sand, and
silt located 40 to 60 feet above present
floodplain levels. Maximum thickness a
few tens of feet

0ld alluvial-fan deposits (Pleistocene)——
Dissected and modified fan-shaped
deposits of unconsolidated gravel, sand,
and silt. Maximum thickness several tens

: of feet

01d landslide deposits (Pleistocene)——
Unconsolidated and partly consolidated
rubble composed of coarse, mostly
angular, unsorted debris derived from
nearby bedrock and surficial deposits.
Locally, deposits are parent material for
more recent mass wasting deposits (units
Ql and Qe). Maximum thickness several
tens of feet

Jasperoid (Eocene or younger Tertiary)--—
Light-gray to black and medium-brownish-
gray, aphanitic to fine—grained "silica
rock" formed by alterationm of Paleozoic
rocks; commonly brecciated; sedimentary
structures and fossils preserved locally;
weathers light to moderate brown,
brownish gray, and gray to black; wind
polished surfaces common; a gradational
contact 3 to 6 ft (1 to 2 m) wide with
unsilicified Paleozoic bedrock is

common. Rock forms ledges and ridges;
maximum thickness about 400 ft
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Figure 1. Index map of south-central Idaho showing
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location of Mackay 4 NW quadrangle (diagonal
lines) in relation to the Mackay 4 NE (Skipp,
1988), the Grouse 15 quadrangle (solid outline),
major thrust faults (modified from Skipp, 1987),
geographic features referred to in the text
(mountain ranges shaded), and the Lava Creek
mining district (dashed outline) (Anderson,
1929).

This map is preliminary and has not been reviewed for

conformity with U.S. Geological Survey editorial
standards and stratigraphic nomenclature.
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e Tuffs of Little Chokecherry Canyon--Light—
brownish-gray, grayish-red-purple, and
light-olive-gray, densely welded, largely
devitrified, rhyolitic ash-flow tuffs,
comprising several cooling units. Tuffs
contain 1-25 percent crystals of
plagioclase, sanidine, quartz, pyroxene,
and minor amphibole ,in a fine-grained,
shardy matrix that also contains abundant
pumice and xenoliths of quartz sandstone,
chert, and porphyritic volcanic rocks.
Vesicular zones are common in the tuffs,
and individual vesicles are as much as 30
cm long and 7 cm wide. Tuffs weather
brownish gray, grayish red purple, and
olive gray. Local medium—-dark—-gray to
black vitrophyres are porphyritic and
perlitic in places. Unit unconformably
overlies units of Challis Group. AéO-A 9
age on sanidine from outcrop of unit
about 4 1/2 mi east of the quadrangle is
9.41+.04 Ma (F.J. Moye and L.W. Snee,
written commun., 1988). Minimum
thickness is 850 ft in southeastern part
of quadrangle. Dense, nonporphyritic
vitrophyre was utilized by Native
Americans for arrow and spear points

CHALLIS GROUP (EOCENE)

[Relative age relations of units are based
primarily on field evidence]

Td Dikes—--Light- to medium-gray and light- to
medium~-brownish~gray porphyritic rhyolite
containing 5-25 percent small to large
phenocrysts of twinned euhedral to
subhedral plagioclase, largely
oligoclase. Also contains sanidine and
anhedral, partly resorbed, commonly
smoky, quartz. Plagioclase and quartz
phenocrysts are present in all dikes.
Sanidine phenocrysts locally as long as
2.5 cm are present in most dikes. The
large phenocrysts of plagioclase,
sanidine, and quartz, and subordinate
smaller, partly chloritized, rare
phenocrysts of biotite, amphibole, and
clinopyroxene are present in a finely to
medium—crystalline groundmass of
potassium feldspar and quartz. Xenoliths
of sedimentary carbonate rocks are
rare. The rhyolite weathers yellowish
gray, light orange, light greenish gray,
and light to medium brownish gray.
Chilled, black glassy margins of dikes,
brecciated in places, are present
locally. Dikes form long narrow
resistant ridges whose dominant trend is
N. 70°-85° E. These dikes intrude all
other Challis volcanic units in the
area. They are the youngest recognized
product of the Challis magmatic event
(see also Nelson and Ross, 1968, 1969)

ithe Rhyolite flows—-Light-brownish-gray,
moderate—grayish-red-purple to dusky-
grayish-red-purple, and light-gray,
banded, largely devitrified lava flows.
Flows contain 5-10 percent crystals, as
much as 1 cm long, of sanidine,
plagioclase, chiefly smoky quartz,
biotite, and minor amphibole and
pyroxene. Flow-banded rock is chiefly
light gray and grayish red purple and
generally has a gentle southward dip.
Flows are brecciated in places, weather
grayish red purple, are vertically
jointed, and form ledges and ridges.
Unit unconformably overlies tuffs of
Stoddard Gulch (Tts). Unit probably
older than rhyolitic dike unit Td.
Present only in southeast corner of
quadrangle. Estimated thickness ranges
from an eroded edge to 400 ft

Trlu Upper rhyodacite lavas——Grayish-red—-purple
and dark-gray porphyritic to
glomeroporphyritic rhyodacite and quartz
latite similar to rhyodacite and quartz
latite flows in unit Trl. Flows are
brecciated in much of outcrop. Unit
contains silicified stumps. Mapped only
in eastern part of quadrangle where
separated from main mass of unit Trl by
tuffs of Stoddard Gulch (Tts). Estimated
thickness as much as 1500 ft

Tts Tuffs of Stoddard Gulch—-Grayish-red-purple,
pale-red-purple, light- olive—gray, very
pale orange, brownish-gray to brownish—
black, unwelded to densely welded,
porphyritic, rhyodacitic ash-flow tuffs
interbedded with thin lava flows and
airfall and water—laid tuffs. Ash-flow
tuffs and flows contain 5-30 percent
crystals of plagioclase, pyroxene,
hornblende, biotite, and minor potassium
feldspar and quartz in a fine-grained
glassy or devitrified matrix. Pumice
fragments, xenoliths of volcanic rocks,
sedimentary quartzites, and metamorphic
rocks locally are abundant. Vitrophyre,
vitrophyre breccia, hyaloclastite, and
well-bedded light-colored airfall and
waterlaid tuff are present in places.
Eutaxitic structures are common. Densely
welded parts of ash-flow tuffs and lava
flows form ledges. Thickness ranges from
0 to as much as 1500 ft. K-Ar age
determined on hornblende from flow in
lower part of this unit in quadrangle
adjacent to the east is 44.3+2.7 Ma (RSE.
Marvin, written commun., 1982; Skipp,
1988)

Trd Rhyodacite pipes and dikes——Similar in
lithology to rhyodacite lavas (Trl) but
generally contain more crystals, 25-30
percent, have subvertical flow banding
throughout, are locally brecciated, and
contain numerous xenoliths of underlying
volcanic units and Paleozoic sandstone
and argillite. Pipes and dikes are
probably local vents for flows of unit
Tl

Bl Rhyodacite lava flows——Grayish-red-purple,
pale-red-purple, greenish-gray, brownish-
gray, and medium-gray to grayish-black,
porphyritic to glomeroporphyritic
rhyodacite and quartz latite lava
flows. Flows contain 10-30 percent
crystals of plagioclase, pyroxene,
hornblende, biotite, and minor potassium
feldspar and quartz. Xenoliths of
underlying volcanic units, argillite,
quartzite, and granitic gneiss locally
are abundant, especially near pipe (Trp)
in W1/2 SW1/4 sec. 7, T. 4 N., R. 24 E.,
where a single boulder of gneiss more
than 10 ft across is labelled g.
Groundmass of rhyodacite is a very fine
to fine-grained mosaic of plagioclase,
quartz, opaque minerals, and potassium
feldspar. Chilled glassy margins locally
are present; flow banding is common; unit
locally is brecciated. Lavas weather
dark yellowish brown, moderate brown, and
grayish red where unaltered, dusky green
in areas of propyllitic alteration (not
indicated), and light gray to yellowish
gray in areas of argillic alteratiom
(indicated). Unit consists of numerous
flows that are not mapped separately.
Unit has apparent reversed magnetic
polarity determined by fluxgate
magnetometer. Lava flows form cliffs and
irregular knobs. Thickness ranges from
115 ft to about 1,300 ft as shown on
cross section

Ttad Dikes related to tuffs of Antelope Creek—-
Lithologically similar to ash-flow tuffs
of unit Tta but includes ash-flow tuff
breccia that consists in places of blocks
as much as 3 ft across. Dikes,
characterized by elongate and irregular
outcrop shapes, intrude units Tv and Ttb
as well as unit Tta. Dikes probably are
younger than the ash-flow tuffs and flows
of unit Tta

Tta Tuffs of Antelope Creek-—Andesitic to
rhyodacitic ash-flow tuffs, airfall
tuffs, thin interbedded lava flows, and
minor epiclastic volcanic sandstone,
conglomerate, and breccia. Crystal-rich
welded ash-flow tuffs are gray, brown,
grayish red and grayish green, and
contain chiefly crystals of plagioclase
and pyroxene in the lower tuffs and
plagioclase, pyroxene, hornblende and
biotite in the upper tuffs. Both upper
and lower tuffs contain opaque oxide
minerals, some sanidine, minor quartz,
and accessary apatite in a glassy or
devitrified stoney matrd4x and locally
abundant pumice and volcanic lithic
fragments. Black vitrophyres and
eutaxitic structures are common, and
xenolithic sedimentary sandstone
fragments are present in places. Small
vesicles are rare. The tuffs weather
mostly moderate brown and dark yellowish
brown but some are medium dark gray and
yellowish gray. Interbedded light-—
colored airfall tuffs commonly are
biotite rich. Thin lava flows have
phenocrysts and volcanic lithic fragments
that are similar to those in the ash-flow
tuffs set in a finely crystalline,
locally felty, matrix. Argillic
alteration is present locally, and
secondary sericite, silica, chlorite,
actinolite, and calcite are also
present. Densely welded parts of the
ash—-flow tuffs and the lava flows form
ledges; airfall tuffs and sandstones form
slopes. Thickness ranges from 0 to 1,800
ft on cross section but may be as much as
6,000 ft in northern part of quadrangle

Tv Vitrophyre and vitrophyre breccia——Dark-gray
porphyritic rhyodacitic vitrophyre,
locally flow-banded, or breccia
consisting of angular fragments of
vitrophyre as much as 10 ft in diameter
set in a yellowish—-gray friable matrix.
Dark glass groundmass has an index of n =
1.506 and contains abundant microlites
and local perlitic structures outlined by
clay minerals. Glass encloses 20-~35
percent phenocrysts, and rare xenoliths
as much as 1 cm in length of euhedral to
subhedral, broken and fractured andesine
crystals, euhedral to subhedral augite,
biotite, hypersthene, opaque iron oxides,
and rare potassium feldspar, amphibole,
and accessory apatite. Clusters of
smaller euhedral crystals of augite,
hypersthene, opaque iron oxides, and
minor biotite are recrystallization
products of unknown minerals, possibly
including olivine. Sedimentary sandstone
xenoliths are rare. Rock is fresh and
has only minor clay and zeolite
alteration; weathers moderate yellowish
brown and moderate brown. Stratigraphic
position not certain; appears to be an
intrusive that has domed the tuff breccia
unit (Ttb) and tuffs of Antelope Creek
(Tta). Present only in northwest part of
quadrangle. Thickness unknown

Ttbd Andesite dike——Grayish-purple porphyritic
hornblende-pyroxene andesite much like
flows of unit Ttb; contains
monolithologic breccia; prominent
vertical joints. Appears to intrude tuff
breccia unit Ttb. Present in single
locality in west—central part of
quadrangle

Ttb Andesite tuff breccia-—Grayish-purple,
grayish-green, medium-light-gray to dark-
gray, potassium-rich, andesite tuff
breccia, flows, vitric crystal tuff,
airfall tuff, and waterlaid tuffaceous
claystone, sandstone, conglomerate, and
breccia. Tuff breccia, the most abundant
rock type, is both monolithologic and
heterolithologic and contains subangular
fragments of porphyritic andesite,
dacite, and vitric tuff as much as 2 m
across, but most are 1-6 cm. Fragments
occur in a crystal-rich tuffaceous
matrix; rims of volcanic clasts are
bleached locally; fragments of argillite
and sandstone present in places. Flows
are porphyritic to glomeroporphyritic
andesite which contains 2-25 percent
crystals of plagioclase, hornblende,
pyroxene, biotite, opaque iron oxide
minerals, and minor sanidine in a finely
crystalline groundmass of feldspar and
quartz. Felty texture is common, flow
banding is rare. Locally, flows have
only mafic phenocrysts including
hornblende crystals as much as 1 cm in
length clustered in cross-shaped or
stellate patterns. Grayish-green
sandstone, claystone, conglomerate, and
breccia are ¢omposed of locally derived
volcanic clasts, are graded, and contain
macerated carbonaceous plant material;
rare fresh-water clams indicate local
paludal environments. All rocks weather
grayish green, grayish purple, light
olive gray, moderate brown, and medium
dark gray; argillic, sericitic,
chloritic, and calcitic alteration is
common. Flows and breccias form ledges,
tuffs and sandstones form slopes. Unit
unconformably overlies basal conglomerate
(Tc); unit thins from west to east.
Estimated thickness 0 to more than 1,100
ft. K-Ar age determined on hornblende
from flow by J.D. Obradovich (written
commun., 1976), recalculated to 49.3+0.7
Ma by R.F. Marvin (written commun., 1987)

Te Basal conglomerate, breccia, and sandstone—-
Light-colored, poorly to moderately well-
consolidated, boulder-to-granule
conglomerate and breccia containing
lenses of fine—grained to conglomeratic
sandstone. Conglomerate and breccia
clasts, as much as 60 cm in length, but
most less than 10 cm, of locally derived
quartzite, granule conglomerate,
sandstone, chert, siltstone, argillite,
and limestone, are in a matrix of light-—
gray sandstone or grayish-red mudstone.
Matrix locally calcareous. Both matrix-—
supported and clast—supported fabrics are
common. Sandstone lenses are as much as
3 ft thick, and make up less than 10
percent of unit. The unit is thick
bedded, locally crossbedded, and weathers
moderate brown. Outcrops probably are
remnants of an Eocene alluvial-fan system
(Paull, 1974; Burton and Blakley,

1988). Unconformably overlain by
volcanics of Challis Group. Thickness
ranges from 0 to about 350 ft

SEDIMENTARY ROCKS

EMsb Bloom Member of Smaky Canyon Formation (Upper
Pennsylvanian to Upper Mississippian)-——
Light—-gray to grayish-black, mostly
medium—- to dark-gray, chiefly impure,
fossiliferous, variably cherty limestone
locally altered to jasperoid. Contains
minor interbedded light-gray, very fine
grained calcareous sandstone and
siltstone. Limestone, commonly sandy, is
thick to thin bedded. Faunas include
brachiopods, bryozoans, corals,
foraminifers, and mollusks that indicate
a Late Pennsylvanian to Late
Mississippian age (Skipp, Hoggan, and
others, 1979) for the member. Neither
top nor bottom of member is recognized in
quadrangle, but a total thickness of
2,200 ft was measured in lMackay 4
(Grouse) NE quadrangle adjacent to the
east (Skipp, 1988)

Mb Bluebird Mountain Formation (Upper
Mississippian)--Chiefly very light to
medium—-gray, very fine to fine—grained,
calcareous sandstone and siltstone
interbedded with similarly colored sandy
or silty limestone and minor light-gray
chert in thin beds and lenses. Formation
is thin to medium bedded. Conodonts and
calcareous foraminifers establish a Late
Mississippian (Chesterian) age (Skipp and
others, 1985). Unit in apparent
conformable contact with underlying
Surrett Canyon Formationm in Grouse area
(Skipp, 1988) where it is 13 ft thick.
Unit present only on cross section

Msu Surrett Canyon Formation (Upper
Mississippian)——Medium-light to dark-
gray, medium—-gray-weathering, chiefly
pure, variably cherty, fossiliferous,
medium- to thick-bedded, cliff-forming,
locally cavernous limestone. Thin beds
and nodules of yellowish-brown-
weathering, incipient chert present in
lower part. Contact gradational with
underlying South Creek Formatiom. Lower
part of formation is present in northeast
corner of quadrangle. About 15 ft of
moderate-brown-weathering quartz-and
chert-pebble conglomerate labelled ¢ on
map is interbedded with about 20 ft of
dark gray, fine grained, thin-bedded,
light gray weathering limestone that has
yielded Late Mississippian (Late
Chesterian) conodonts from an isolated
outcrop near the junction of Iron Bog and
Antelope Creeks (R.G. Stamm and B.R.
Wardlaw, written commun., 1989). These
beds tentatively are assigned to the
Surrett Canyon Formation. Conodont color
alteration index (CAI) values are 3.5.
Thickness in quadrangle adjacent to the
east about 1,300 ft (Skipp, 1988)

Msc South Creek Formation (Upper Mississippian)--
Medium- to dark-gray, chiefly thin-
bedded, silty, fine—grained limestone
that weathers light gray, and contains
scattered nodules of yellowish-brown-
weathering incipient chert. Formation is
poorly exposed; forms a valley between
enclosing cliff-forming units. A sparse
fauna of brachiopods, bryozoa,
pelmatazoan debris, and a few corals and
foraminifers in calcareous mudstones and
wackestones indicate a Chesterian age.
Basal contact is gradational with Scott
Peak Formation. Unit is present in
northeast corner of quadrangle.

Thickness about 300 ft

Ms Scott Peak Formation (Upper Mississippian)——
Medium- to medium—-dark- gray, light-— to
medium-gray—-weathering, chiefly pure,
variably cherty, fossiliferous, thin- to
thick-bedded, cliff-forming, locally
cavernous limestone that is altered to
jasperoid in places. Some silty
limestone beds are present, and
yellowish— brown-weathering, incipient
chert nodules and lenses are common in
lower part. Black to light-gray chert in
lenses and nodules are scattered
throughout but make up as much as 50
percent of some beds in the middle
part. Limestone is fossiliferous, fine-
to coarse—grained wackestone, packstone,
and grainstone, and lesser amount of
mudstone and boundstone. The abundantly
fossiliferous upper two-thirds of unit
contains algae, brachiopods, bryozoa,
conodonts, corals, echinoids,
foraminifers, mollusks, ostracodes,
pelmatazoa, trilobites, and a few shark
teeth that indicate a Late Mississippian
(Meramecian and Chesterian) age (Skipp,
1961; Nelson and Ross, 1970; Neely,
1981). Basal contact is abrupt and
conformable or gradational. Measured
thickness along Antelope Creek about a
mile east of quadrangle boundary is 1,550
ft (Skipp, 1988)

Mmc Middle Canyon Formation (Upper
Mississippian)--Medium-gray to grayish-
black, thin- to medium-bedded, chiefly
fine— to medium-grained, spiculitic silty
limestone that typically weathers with a
thin, light-gray to light—-olive-gray
rind. Silty limestone locally is altered
to jasperoid. A few thin, noncalcareous
siltstone beds are present in the basal
few feet. Lower nonfossiliferous beds
form steep slopes covered with silty
chips; upper laminated beds are poorly
exposed but contain a few brachiopods,
bryozoa, and some crinoid debris. No
diagnostic faunas were recovered from
this unit, but foraminifers and conodonts
from the formation in the Lost River
Range north of this quadrangle indicate a
Late Mississippian (Meramecian) age
(Mamet and others, 1971; Sandberg,

1975). The basal contact is gradational
with the McGowan Creek Formation.
Measured thickness east of Cherry Creek
in adjacent quadrangle to the east is 610
ft (Skipp, 1988)
Copper Basin Formation (Upper and Lower
Mississippian)

Mcu Upper member (Upper Mississippian)——IMedium—
light-gray to medium—gray and olive-gray,
poorly sorted, fine— to very coarse
grained, medium— to thick-bedded, lithic
sandstone that weathers brownish gray to
moderate brown, and dark-gray to grayish-—
black mudstone or argillite that weathers
light gray to dark gray. Sandstone and
argillite have rare molds and casts of
brachiopods, mollusks, and crinoid
stems. Better preserved similar faunas
from a dolomitic sandstone lens in
argillite about a mile west of the
quadrangle on Iron Bog Creek were
identified as Late Mississippian
(Chesterian) by J.T. Dutro, Jr. (written
communs., 1971, 1980), and are equivalent
in age to faunas of the South Creek and
Surrett Canyon Formations. Upper contact
not exposed. Contact with lower member
probably gradational. Minimum thickness
is 1,900 ft (Skipp, Sando, and Hall,
1979)

Mcl Lower member (Lower Mississippian)-—Chiefly
turbidites consisting of medium—- to
grayish~black, boulder-to-granule
conglomerate, sandstone, siltstone,
mudstone, and limestone derived from the
western Antler highland. Minimum
thickness 12,000 ft. Shown only on cross

section
McGowan Creek Formation (Upper(?) and Lower
Mississippian)
Mmgu Upper member (Upper(?) and Lower

Mississippian)-—Chiefly turbidites
consisting of grayish-black to medium-—
gray, chiefly fissile mudstone that
weathers light to dark gray, yellowish
brown, and olive gray. Mudstone is
interbedded with varicolored thin-bedded
siltstone, pale-red, olive-green, light-
brown, and pale-yellowish-brown, medium-
to thick-bedded, chiefly calcareous, very
fine grained sandstone, and minor medium-
to dark-gray, medium-bedded, aphanitic
limestone. Mudstone commonly is
laminated, locally calcareous, and forms
slopes. Siltstone is laminated. Graded
beds, crossbeds and flute casts are
conmon in both siltstone and sandstone.
Unit is finer grained in upper part, and
along Cherry Creek, mudstones are
interbedded in the uppermost 35 ft with
grayish-black limestone that weathers
purplish. Mudstones and siltstones of
the lower third have trace fossils of the
Nereites association and rare wood
impressions, indicating an abyssal to
bathyal depositional environment
(Seilacher, 1978). The brachiopod
Leiorhynchoidea polypleura (Girty), a few
mollusks, fish scales, trilobites and a
few other brachiopods (MacKenzie Gordon,
Jr., written commun., 1982), are found in
association with Nereites in the upper
part. The formation has been dated as
Early Mississippian (Kinderhookian and
Osagean) on the basis of conodonts in the
Lost River Range to the north (Sandberg,
1975). Conodonts recovered from the
lower part of the upper member south of
this quadrangle indicate a middle Osagean
age (R.G. Stamm and B.R. Wardlaw, written
commun., 1989), but a late Mississippian
age for the upper part of the member can
not be ruled out. Lower boundary is
gradational and is placed at the base of
the stratigraphically lowest thick
mudstone sequence. Measured thickness is
1,265 ft east of Cherry Creek about 1 1/2
mi east of quadrangle boundary (Skipp,
1988)

Mugl Lower member (Lower Mississippian)--Chiefly
turbidites consisting of medium— to dark-
gray laminated noncalcareous siltstone,
medium— to dark-gray, fine— to coarse-
grained sandstone, and medium— to dark-
gray, granule-to-pebble conglomerate in
graded sequences. Siltstone weathers
light gray and light olive gray and is
thin bedded. Sandstone is chiefly medium
bedded, weathers medium to light gray and
moderate brown, and contains flute casts
and minor crossbeds or laminations.
Sandstone contains rare isolated rounded
argillite and chert pebbles as much as
15 mm in diameter. Thin
granule—and-pebble conglomerate weathers
the same as the sandstone and contains
scarce clasts of argillite or chert as
much as 3.8 cm in diameter. Minor thin
gray mudstone is present locally. No
faunas were found in this unit. It is
assigned an Early Mississippian age on
the basis of stratigraphic position and
lithologic similarity to the McGowan
Creek Formation in the Lost River Range
to the north (Sandberg, 1975) and to the
lower part of the Copper Basin Formation
west of the quadrangle (Nilsem, 1977).

An unconformable lower contact with
Devonian rocks is exposed southeast of
the quadrangle. A minimum incomplete
thickness of 575 ft was measured east of
Cherry Creek about 1 1/2 mi east of the
quadrangle boundary (Skipp, 1988)

DOs Sedimentary rocks undivided (Devonian through
Ordovician)-—Quartzite, sandstone, and
dolomite. Quartzite and sandstone
represented on surface only by xenoliths
in flows and tuffs of the Challis
Group. Unit may include Proterozoic
rocks. Thickness estimated to be about
6,000 ft. Unit used only on cross
section

METAMORPHIC ROCKS

Ag Cranitic gneiss (Archean?)—-Mottled greenish-
black and yellowish—gray, fine- to very
coarse grained gneiss that has a
cataclastic texture. Rock consists of
quartz, plagioclase, potassium feldspar,
and minor garnet. Ferromagnesian
minerals are altered to magnetite, other
opaque oxides, and minor amphibole.

Glass and glass altered to tridymite are
present as thin films between some
crystals and represent partial melting of
this rock. Unit is not exposed in
quadrangle, but clasts of this rock are
present in flows of the Challis Group in
this quadrangle. Thickness unknown.

Unit shown only on cross section

STRUCTURE

Paleozoic and Precambrian rocks of the quadrangle
are parts of at least two major Cordilleran thrust
plates, the Copper Basin plate on the west, the Grouse
plate on the east. It is possible that a third thrust
plate, the White Knob plate, underlies the northwest
corner of the quadrangle (fig. 1). The thrust plates
were emplaced from southwest to northeast, probably
during mid-Cretaceous time, in the southern White Knob
and Pioneer Mountains of south-central Idaho. The
Copper Basin thrust, the boundary thrust of the Copper
Basin plate, crops out 2 miles south of this
quadrangle (Skipp and Hait, 1977), but lies buried
beneath volcanics of the Eocene Challis Group in this
quadrangle where it juxtaposes Upper Mississippian
clastic rocks of the upper part of the Copper Basin
Formation against Pennsylvanian limestone and
sandstone of the Snaky Canyon Formation and Upper
Mississippian limestone and conglomerate assigned to
the Surrett Canyon Formation. Clastic rocks of the
upper part of the Copper Basin Formation were
deposited in a shoaling flysch basin adjacent to the
Mississippian Antler highland on the west, whereas
Pennsylvanian limestones of the Snaky Canyon Formation
and the underlying Mississippian limestones were part
of a Pennsylvanian—-Mississippian carbonate bank built
on the outer cratonic shelf (Skipp, Sando, and Hall,
1979). No Pennsylvanian rocks are known from the
Copper Basin Formation. Conglomerates found in Upper
Pennsylvanian rocks of the Snaky Canyon Formation in
the quadrangle to the east (Skipp, 1988) and in the
Wood River Formation (Permian and Pennsylvanian)
farther west indicate that the former Mississippian
flysch basin was upraised to become the Copper Basin
highland, a source area for Pennsylvanian
conglomerates present to the west, east, and south of
the highland (Skipp, Sando, and Hall, 1979). Thus,
not only are two different Upper Mississippian facies
juxtaposed along the Copper Basin thrust, but the
source area for the Upper Pennsylvanian conglomerates
has overridden its own detritus. These relationships
suggest that shortening along the Copper Basin thrust
is substantial, and exceeds the exposed width of the
plate of 12 to 14 miles (Skipp and Hait, 1977).

Steeply dipping rocks of the Copper Basin
Formation are shown to be thrust-related folds. The
gently dipping beds of the Grouse plate are
interpreted to be the trailing edge of a large fault-
bend fold in the hanging wall of the Grouse plate.
Rocks as 0ld as Archean(?) are inferred to have been
brought to the near-surface, possibly on an imbricate
thrust in the hanging wall above a large footwall ramp
near the east edge of the quadrangle (see cross
section). A granite gneiss block more than 10 ft
long, labelled g on map, was found in rhyodacite of
the Challis Group about 2,000 ft north of the east end
of cross section A-A". The Grouse thrust lies below
the cross section.

Three periods of Tertiary extension followed
Mesozoic contraction: 1) post-thrusting and pre-
Challis; 2) syn-Challis; and 3) post-Challis. Faults
of the first period trend eastward and cut Paleozoic
rocks on both sides of Antelope Creek, but do not
extend into Challis rocks except where reactivated.
These faults represent at least a local period of
north-south extension that followed thrusting, but
preceded the Challis magmatic episode. A syn—-Challis
extension direction of N. 20° W. to S. 20° E. is
indicated by the N. 70°-85° E. trends of the late-
stage Challis rhyolite dikes. Dikes with this
orientation are prevalent throughout the White Knob
Mountains (Nelson and Ross, 1968, 1969, 1970). 1In the
southern part of the quadrangle the early east—west
fabric locally deflects the northeast trend of some of
the dikes. Northwest-—trending dikes of the tuffs of
Antelope Creek (unit Tta) suggest at least a local
northeast to southwest extension direction during the
early stages of Challis volcanism in the area. All
Mesozoic contraction folds and faults, the Challis
late-stage rhyolite dikes, and Miocene rhyolite
ash~flow tuffs are cut by north-trending faults
similar to the Neogene and younger Basin-Range faults
that are still active in south-central Idaho. Many of
these younger faults are curved and partly follow
earlier fault traces. The entire thick pile of
Challis Group and Idavada Group volcanics in the
Miller Peak and Reserve Mountain areas is tilted to
the east on a major buried extensional fault system
along Cherry Creek (Skipp, 1988).

RESOURCES

There are no mines and only a few prospects in
the quadrangle which is adjacent on the south and
southeast to the Lava Creek Mining District
(figure 1), a rich silver district of the late 19th
century (Anderson, 1929, 1947).

A reconnaissance geochemical sampling survey
jasperoids in the northeast corner of the map
identified some moderately anomalous associations of
Au-Hg, As-Sb-T1, and Cu-Mo-Zn (Soulliere and others,
1988). The presence of trace elements in these
jasperoids indicates that metal-bearing solutions were
present in the area and may have formed unidentified
precious metal deposits in limestones. Anomalous
amounts of Cr and Mn were noted in a geochemical
stream-sediment sampling survey of Cherry Creek and
Bear Creek along the northern and western borders of
the quadrangle, but the potential for resources of
metals is considered to be low in these areas (Simons,
1981).

The thermal history of rocks of the Grouse thrust
plate, as indicated by the conodont color-alteration
index (CAIL) value of 3 1/2 in this quadrangle, and CAI
values of 2 to 3 in the Mackay 4 NE quadrangle
adjacent on the east, indicates that the area has
little or no potential for oil, and a moderate
potential for dry gas (methane) (Skipp, 1988).
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