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The geologic map of the Shoshone Ice Cave quadrangle depicts rock units
exposed at the surface or underlying thin surficial cover of soil and
colluvium. Thicker surficial deposits are also depicted where they mask or
modify the underlying rock or form significant units. The map is the result
of field work conducted in 2006 by the authors. Previous mapping in the
quadrangle is restricted to reconnaissance by Malde and others (1963).
Mapping on quadrangles farther south includes Kauffman and others (2005)
and Cooke and others (2006). Schmidt (1961) mapped a large area north of
the quadrangle. Soils information from Johnson (1991, 2002).
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The quadrangle is underlain by Eocene Challis Volcanics dacite porphyry,
Tertiary and Quaternary basalt flows, rhyolitic domes and ash flows, and
Quaternary alluvial deposits of the Big Wood River. Two small outcrops of
Challis Volcanics (Tcv), consisting of gray to pinkish purple dacite porphyry,
occur just east of Dinosaur Ridge, barely protruding above the surrounding
Quaternary basalt. Miocene porphyritic, xenocrystic, and xenolithic
rhyolitic lava flows (Trd) occur along the southwest margin of the
quadrangle. Younger rhyolite domes (Twbr) and probable ash flows (Trbt)
are prominent features in the northern part of the quadrangle. The oldest
basalt, the basalt of Clay Bank Hills (Tcbb), forms the northern part of
Dinosaur Ridge and abuts the south side of Rattlesnake Butte. The source
for this unit has not been determined. Younger basalts mostly originated
from shield volcanoes within the quadrangle or in adjacent quadrangles.
Basalt of Black Butte Crater (Qblb), the youngest basalt unit that forms the
striking southeast-trending flow in the southern part of the quadrangle, is
characterized by pressure ridges, collapse features, pahoehoe surfaces, and
patches of aa basalt. Stream deposits of the Big Wood River (Qam) flank and
cross the Black Butte Crater flow.
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commonly as clusters and intergrowths. Pressure ridges are still visible in
many areas. Stream drainage is moderately well developed. In areas
between pressure ridges, loess is 2-6 feet thick and soil caliche (duripan)
is commonly well developed. Outside of farmed areas, variations in soil
characteristics and vegetation form a patterned ground visible on aerial
photographs. Probably older than Qbu1 but age relation to Qbu2 uncertain.
Of six samples at two locations checked in the field for remanent magnetic
polarity, five gave strong normal readings; the sixth gave strong reverse.
Occurs only in southeast corner of map.
QTbo

Older basalt, undivided (Pleistocene or Pliocene)—Restricted to one vent east
of Wedge Butte and small remnant on east flank of the butte. On the west
flank of the vent, the basalt is fine grained but coarsely plagioclase phyric
with intergrown phenocrysts as large as 1 cm, giving the rock a coarse
overall texture; olivine is uncommon. On the southeast flank of the vent, the
basalt is finer grained with common plagioclase phenocrysts 5-10 mm and
clusters of plagioclase and olivine 1 cm in diameter; some coarse zones or
layers, similar to the west flank variety. Remanent magnetic polarity normal
as determined in the field on the southeast flank. The small basalt remnant
on the east flank of Wedge Butte is fine grained with 1-2 mm plagioclase
phenocrysts and 4-7 mm glomerocrysts of plagioclase and olivine; the
olivine is altered to amber or purple iddingsite(?). This small remnant could
be older than the rhyolite of Wedge Butte.

Trbt

Tuff of Rattlesnake Butte (Pliocene?)—Light gray to light pinkish gray rhyolite
tuff with phenocrysts of quartz, plagioclase, and sanidine, and a few mafic
crystals (hornblende?) with weathered rinds. Flow-foliation in cliff-forming
outcrop on top of Rattlesnake Butte strikes N15oW and dips 30oW. Source
unknown. Previously included in the Moonstone rhyolite (Schmidt,1961;
Leeman, 1982) or mapped as young domes (Honjo and others, 1986). It
may possibly be related to one of the rhyolite of Wedge Butte domes (Twbr).
Honjo and others (1986) obtained a K-Ar date of 2.92 ± 0.04 Ma for this
unit. However, it appears that the basalt of Clay Bank Hills, which as noted
below has an age of about 4 Ma, abuts and partly surrounds Rattlesnake
Butte and should therefore be younger than the tuff. Alternatively, the unit
may have been extruded through the basalt. The dates support the latter
alternative. Upper slopes of the butte have thin colluvial soils and common
outcrops of rhyolite. Lower slopes have a few outcrops within an apron of
colluvium and sheet wash deposits composed of granular fragments of
rhyolite.
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Rhyolite of Wedge Butte (Pliocene?)—Pinkish gray rhyolite with abundant
phenocrysts of quartz, sanidine, and plagioclase. This abundance of
phenocrysts gives the rock a coarse-grained, granitic appearance, both in
hand sample and outcrop. Previously included in Moonstone rhyolite unit
(Schmidt, 1961; Leeman, 1982) or mapped as young domes (Honjo and
others, 1986). Mapped unit includes Wedge Butte, a small dome east of
Wedge Butte, and the rhyolite dome on the south end of Dinosaur Ridge
south of Rattlesnake Butte. Armstrong and others (1975) report an average
K-Ar date (two feldspar separates) of 3.06 ± 0.04 Ma from Wedge Butte.
Honjo and others (1986) obtained a K-Ar date on the Dinosaur Ridge dome
of 3.29 ± 0.05 Ma. As with the tuff of Rattlesnake Butte, stratigraphic
relationship of these domes to the basalt of Clay Bank Hills is unclear, but
based on the dates, the domes are younger. The dome on Dinosaur Ridge
has pronounced vertical radial joints that weather to form concentric ridges,
which are particularly well developed on the west side. Wedge Butte has
similar jointing, although less well developed. Flanks of all of the rhyolite
domes have thin to thick cover of colluvial debris, generally granular
fragments or grus.
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Basalt of Clay Bank Hills (Pliocene)—Fine-grained and essentially aphyric
basalt. Olivine occurs in the groundmass and is commonly altered to amber
to purplish iddingsite(?). Occurs in small area at the north edge of the
quadrangle, but is extensive in the adjacent Magic City East quadrangle.
About 3 miles to the north in the Clay Bank Hills above Magic City, the unit
consists of several flows, some of which are coarse textured with abundant
interlocking plagioclase laths. At that location, laboratory determination of
remanent magnetic polarity of the unit was reverse; field determination on
the unit here gave conflicting readings. An 40Ar/39Ar date on the flow on the
ridge above Magic City resulted in a plateau age of 4.2 ± 1.3 Ma and an
inverse isochron age of 3.8 ± 1.6 Ma (Idaho Geological Survey, unpublished
data). Equivalent to the Clay Bank basalt of Schmidt (1961).
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Rhyolite and dacite of eastern Mount Bennett Hills (Pliocene or
Miocene?)—Phenocryst-, xenocryst-, and xenolith-rich rhyolite to dacite
lavas(?). Groundmass is light tan-gray in platy, interior part of flow to dark
gray or vitrophyric at the base and possibly in zones within the interior.
Small pyroxene grains are scarce to common. Many of the xenocrysts and
xenoliths are rounded and embayed. Tops of units are vesicular. Forms
ridges with common outcrops and aprons composed of colluvium, sheet
wash deposits, and few outcrops. Soils are thin to absent. Included in the
Moonstone rhyolite by Schmidt (1961) and Leeman (1982). Equivalent to
rhyolite of Magic Reservoir (Tmr unit) of Honjo (1986), although he notes
the rock has quartz latite composition using Streckeisen and Le Maitre's
(1979) igneous rock classification, or dacite composition using
Middlemost's (1972) classification. Using the total alkali-silica
classification of Le Maitre (1984), Honjo's samples plot in the dacite and
rhyolite fields and four samples we analyzed also plot near the rhyolitedacite boundary. Honjo (1986) reports an age of 4.2 Ma for his Tmr unit,
although his sample was taken about 8 miles south of the Shoshone Ice
Cave quadrangle and we are uncertain whether our unit and his unit
correlate. He also reports that Struhsacker and others (1982) "dated this unit
at about 5.8 Ma for the sample (they called the Older Rhyolite) from a
location near the Hot Springs Landing" (Honjo, 1986, p. 13). We believe the
mapping is inadequate to conclude the older rhyolite of Struhsacker and
others is correlative with the rhyolite of Magic Reservoir of Honjo (1986).
Therefore the age of the rhyolite-dacite unit remains uncertain.
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Challis Volcanics, undivided (Eocene)—Medium to dark gray, pink, or purple
hornblende dacite porphyry. Plagioclase phenocrysts common to
abundant; hornblende phenocrysts uncommon to common and in places
altered and oxidized. Typically has wavy compaction(?) foliation layers
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Alluvial deposits of the Big Wood River (Holocene)—Stratified coarse sand and
pebble to cobble gravel in channel deposits. Stratified silty sand and sandy
pebble gravel in flood-plain deposits. Well-rounded gravel clasts of
Paleozoic sedimentary and metamorphic rocks, granitic rocks, and felsic
volcanic rocks; minor amounts of basalt. Basalt outcrop is common in
channels during low water. Includes deposits in low terrace that is probably
relict from flood-stage flows that existed prior to construction of Magic Dam
in 1909. Thickness 1-10 feet.

Trd

At the time of its eruption, lava from Black Butte Crater diverted the Big
Wood River to the east edge of the lava. When the basalt impinged against
an older shield volcano, the river flooded and aggraded sand and gravel to
elevation 4520. Probably through deflation of the lava field, river water later
crossed the basalt flow and formed the established channel on the west side.
When the river flowed in its east channel (now Cottonwood Slough),
initially and during later Holocene flood stages, the east portion of the Big
Wood River joined the Little Wood River 5 miles southeast of Richfield,
approximately 30 miles upstream of the present confluence near Gooding.
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Alluvial deposits of side streams (Holocene)—Stratified clay, sand, and gravel
in an unnamed ephemeral stream drainage just north of the lava field of
Black Butte Crater.
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Alluvial fan deposits (Holocene and Pleistocene)—Stratified silt and sand with
intercalated subangular pebbles and cobbles of rhyolite. Gravel content
diminishes with distance from Dinosaur Ridge.
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Deposits of lakes and playas (Holocene and Pleistocene)—Stratified clay, silt,
and sand deposited in area of restricted drainage blocked by lava field of
Black Butte Crater.
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Older alluvial and colluvial deposits (Pleistocene or Pliocene)—Mapped unit
restricted to southern flank of Rattlesnake Butte (the butte is just north of the
quadrangle boundary) where subangular to subrounded pumice fragments
and well-rounded quartz (quartzite?) and Challis Volcanics pebbles are
scattered in the colluvium on the slope. On the north side of the butte, in
the Magic Reservoir East quadrangle, the pumice fragments overlie the
basalt of Clay Bank Hills (Tcbb). The fragments were probably derived from
a pumice layer on Rattlesnake Butte that is not exposed, or perhaps
completely eroded.
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Talus(Holocene and Pleistocene)—Angular pebble-, cobble-, and bouldersized fragments fallen and rolled from bedrock outcrops and accumulated
below. Deposits are characterized by a steeply sloping surface that is at or
near the angle of repose. Mostly stabilized by vegetation.

Qlp

VOLCANIC ROCKS
Qblb
02RB097

Qam
?

Trd

Qbu 2

Qmc?
Qblb

Qmc?

Qby

Qmc
Qby

Qmc?

Qmc
Qam

Qbu1

Qsfb
Qblb

Qam

Qmc
Qjb

Base map scanned from USGS film positive, 1979.
Shaded elevation from 10 m DEM, vertically exagerated 1.5x.
Topography by photogrammatic method from aerial photographs taken 1971. Field
checked 1973. Map edited 1979.
Transverse Mercator. 1927 North American Datum.
10,000-foot grid ticks based on Idaho coordinate system, central zone.
1,000-meter Universal Transverse Mercatore grid ticks, zone 11.
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Field work conducted 2006.
This geologic map was funded in part by the U.S. Geological Survey National
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Survey’s Digital Mapping Lab.
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QUADRANGLE LOCATION

Trace elements in parts per million

Sample
number

Latitude

Longitude

Unit name

Map
unit
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TiO2 Al2O3 FeO* MnO MgO CaO Na2O K2O P2O5 Ni Cr Sc V

Ba
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Basalt flows from unnamed buttes (Pleistocene)—Basalt flows from several
unnamed buttes aligned north-south along the east edge of the quadrangle.
Flows examined are fine to medium grained with scattered small
plagioclase phenocrysts 2-5 mm in length and olivine grains 0.5-2 mm;
occasionally glomerophyric with intergrowths of plagioclase and olivine as
large as 1 cm. Subscripts (1) and (2) indicate relative age based on
morphological characteristics, (1) being the younger. Surfaces of flows of
both relative ages retain some exposed pressure ridges, but they are more
subdued on the older flows. Flows of one or both relative ages may be
younger than basalt of Myrtle and possibly basalt of Sonners Flat. An
40Ar/39Ar date on sample 02RB097 has a plateau age of 0.98 ± 0.27 Ma and
an inverse isochron age of 0.79 ± 0.29 Ma. Remnant magnetic polarity of
this sample was normal, as determined in the field. Stream drainage is
moderately well developed. Basalt surface covered by loess up to 6 feet
thick and includes a well-developed soil caliche (duripan). Variations in soil
characteristics and vegetation form a patterned ground visible on aerial
photographs.
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* Major elements are normalized on a volatile-free basis, with total Fe expressed as FeO.
All analyses performed at Washington State University GeoAnalytical Laboratory, Pullman, Washington.
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Basalt of Sonners Flat (Pleistocene)—Fine- to medium-grained, dense to
coarsely diktytaxitic, plagioclase-phyric, olivine basalt flows. Some flows
have interlocking plagioclase phenocrysts 5-7 mm in length and scattered
small olivine crystals. Other flows are finer grained with glomerocrysts of
plagioclase and olivine as large as 1 cm. Some olivine is altered to amber
iddingsite. Remanent magnetic polarity is normal, as determined in the
field. Probably erupted from ridge extending north from Wedge Butte
(Magic Reservoir East 7.5-minute quadrangle), although spatter and other
vent-related deposits were not found. Interpreted to have flowed through
the narrow gap on Dinosaur Ridge and probably surrounded the rhyolite
dome that forms the south end of the ridge. Stream drainage is moderately
well developed. Basalt surface covered by loess up to 6 feet thick and
includes a well-developed soil caliche (duripan). Variations in soil
characteristics and vegetation form a patterned ground visible on aerial
photographs.
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Table 1. Major oxide and trace element chemistry of samples collected in the Shoshone Ice Cave quadrangle.
Major elements in weight percent

Basalt of Mammoth Cave (Pleistocene)—Flows examined are coarse grained
with abundant plagioclase laths 5-7 mm long and common to abundant
olivine grains and clots. Remanent magnetic polarity not determined.
Source is unnamed butte with survey elevation "4975" located about 4 miles
southwest of Shoshone Ice Cave in the southeast corner of the Summit
Reservoir 7.5-minute quadrangle. Flows of this basalt host the tourist
attraction of Mammoth Cave. Surface of flow has common pressure ridges
and stream drainage is not developed to poorly developed. Between
pressure ridges loess is 2-6 feet thick and includes a well-developed soil
caliche (duripan). Variations in soil characteristics and vegetation form a
patterned ground between pressure ridges which is visible on aerial
photographs.

Basalt of Myrtle (Pleistocene)—Fine-grained basalt with rare to common
glomerocrysts of plagioclase and olivine as large as 1 cm. Reverse magnetic
polarity, as determined in the laboratory for the flow at the Magic Reservoir
spillway, located 1/3 mile north of the quadrangle. An 40Ar/39Ar date on the
spillway flow resulted in a plateau age of 0.59 ± 0.19 Ma and an inverse
isochron age of 0.79 ± 0.16 Ma, which places the unit in the Matayuma
Reverse Polarity Chron. Source or sources probably west of the quadrangle.
Age relation to Qbu1 and Qbu2 uncertain. Linear scarp features cutting this
unit may be collapsed areas resulting from deflation as lava drained away;
they do not appear to be fault scarps resulting from tectonic activity. Stream
drainage is moderately well developed. Basalt surface covered by loess 26 feet thick and includes a well-developed soil caliche (duripan). Variations
in soil characteristics and vegetation form a patterned ground visible on
aerial photographs.

PDF (Acrobat Reader) map may be viewed online at www.idahogeology.org.
Map version 6-6-2007.

UTM Grid and 1979 Magnetic North
Declination at Center of Map

Young basalt (Holocene or Pleistocene)—Small area along the west edge of the
quadrangle consists of the terminus of a young basalt flow that originates
from a vent near Darrah Reservoir, located about 8 miles northwest of
Shoshone Ice Cave in the Summit Reservoir 7.5' quadrangle. The basalt is
fine to medium grained with phenocrysts of plagioclase 2-4 mm long,
olivine grains about 1 mm in diameter, and glomerocrysts of plagioclase
and olivine 5-10 mm in diameter. Rough surfaces preserved on this flow are
identified as "Lava" on the topographic map.
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Note on printing: The map is reproduced at a high resolution of 600 dots
per inch. The inks are resistant to run and fading but will deteriorate with
long-term exposure to light.
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Basalt of Black Butte Crater (Holocene)—Fine-grained, dark gray, glassy basalt
with common to abundant olivine as individual grains and clots up to 1-2
mm, and abundant small plagioclase crystals 0.5-1 mm that give the basalt
a sparkly character in sunlight; diktytaxitic and vesicular; vesicles circular
to irregular and tubular. Minor carbonate lining some voids. Remanent
magnetic polarity is normal, as determined in the field and laboratory.
Source is Black Butte Crater. Probably consists of several flow units or lobes.
Youthful surface characterized by very irregular topography of pressure
ridges and flow and collapse features (see Symbols). Rough aa surface
common near the crater; pahoehoe surface elsewhere. These flows host the
tourist attraction of Shoshone Ice Caves. Little to no loess or other surficial
deposits; vegetation restricted to sagebrush and scattered grass. Equivalent
to Ql (Lava flows) of Malde and others (1963), and to Shoshone flow of
Cooke (1999) and of Kuntz and others (1986) who reported a radiocarbon
age of 10,130 ± 350 years B.P. from charred sediment at base of the lava
flow.

Basalt of Johnson Butte (Pleistocene)—Basalt flows from Johnson Butte, a large
shield volcano located about 8 miles southeast of Shoshone Ice Cave in the
northern part of the Richfield 7.5-minute quadrangle. Flows examined are
fine to medium grained with abundant plagioclase and olivine phenocrysts,

SYMBOLS
Contact: Line showing the approximate boundary between one map unit
and another.
Strike and dip of flow foliation.

Lava tube or channel: Relict course of lava that flowed within a relatively
narrow tube; arrow indicates direction of flow. Forms a channel where
the roof of the tube collapsed.

Gravel pit that exposes a map unit.
Canal: Trace of major irrigation canal zone that includes area of excavation
and side-casted fill. Zone of disturbance ranges 50-300 feet wide.

Scarp on basalt surface; possible collapse or drainout feature; ticks on
downdropped side.
Sample location and number.

Fault, approximately located; dotted where concealed; bar and ball on
downthrown side.
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