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METHODS AND PREVIOUS WORK

Field work was conducted in 2012. Outcrops of surficial and bedrock units 
were visited and described. Photogeologic methods were used where 
outcrops could not be visited. Geomorphic features in most of the map 
were identified using LiDAR data acquired June 10 – July 25, 2011 by 
AeroMetric Inc. for the Federal Emergency Management Agency (FEMA) 
RiskMAP program (Idaho LiDAR Consortium, 2013). FEMA requires that 
the LiDAR data have 0.6 m (2 ft) contour equivalency accuracy with a 
nominal point spacing of 1 m. The LiDAR dataset does not include uplands 
north of the city of Tetonia or west of the Teton River. Digital 1-m 
orthophoto imagery flown in 2011 by the National Agricultural Imagery 
Program was also used (Inside Idaho, 2013) along with older sources of air 
photos. Basalt of Ard Farms was correlated with outcrops outside of the 
map using major and trace element chemistry, and paleomagnetic charac-
teristics. Glenn Embree mapped the Tetonia horst. William Phillips and 
Dean Garwood mapped the remainder of the quadrangle.

Previous maps by Prostka and Hackman (1974), Mitchell and Bennett 
(1979), and Scott (1982) were compiled and consulted. Shallow shear-
wave velocity profiles (Vs30) for Teton County (Phillips, 2011), water well 
logs (Idaho Department of Water Resources, 2011), oil and gas exploration 
well logs (Idaho Geological Survey, 2013), and soil maps (Soil Survey Staff, 
2011) were also consulted. 

STRATIGRAPHY

QUATERNARY ALLUVIAL UNITS

Alluvial fan units are separated on the basis of relative age assignments and 
clast composition. Ages are  based on cross-cutting relationships, height of 
geomorphic surface above floodplain, degree of soil formation (especially 
development of Bt (clay) and Bk (carbonate-silica) horizons), and thickness 
of loess caps. The headwaters of Badger and Leigh creeks were glaciated 
and outwash deposits from these drainages are correlated with dated 
regional glaciations (Pinedale, ~13.5-19 ka; and Bull Lake, ~151-157 ka) of 
the Teton Range and Yellowstone Plateau (Licciardi and Pierce, 2008).  

In the West Teton Basin, alluvial fans are sourced from the western bound-
ary of the Teton Basin, and to a limited degree, from the northern flanks of 
the Big Hole Mountains. Here, lithologies are dominated by the Huckle-
berry Ridge Tuff (unit Qyh) with lesser amounts of Neogene rhyolitic rocks 
of the Heise and Carlton Creek volcanic fields, and upper Cretaceous 
Frontier Formation (Price and Rodgers, 2010). These lithologies produced 
much finer-grained alluvial fans than elsewhere in the Teton Basin as shown 
by outcrops, water well logs, and Vs30 data.

In the East Teton Basin, east-sourced alluvium from Badger Creek and Leigh 
Creek consists of gravels and sands containing granite, biotite gneiss, 
limestone, dolomite, and sandstone derived from Precambrian and Paleo-
zoic units in the Teton Mountains (Love and others, 1992), as well as 
rhyolite and obsidian from the Huckleberry Ridge (Qyh) and Conant Creek 
(Thcc) tuffs. Alluvial fans from these sources are much more gravel-rich 
than west-sourced units. 

Deposits of the Teton River are contained in meandering channels with 
muddy gravel and sand beaches (unit Qat), and muddy terraces (unit Qt). 
These units contain a mix of eastern and western sources including a variety 
of Mesozoic sedimentary rocks from the Big Hole Mountains (Staatz and 
Albee, 1967; Pampeyan and others, 1967).

LAKE DEPOSITS

Water wells in the Badger Creek area consistently penetrate 15 to 30 m (50 
to 100 ft) of clay beneath alluvial fan deposits. The clays may represent lake 
deposits created by the damming of Badger Creek, perhaps by basalt of Ard 
Farms (unit Qba). Water wells also penetrate clay and gravel between Qba 
and overlying loess (Qel), consistent with overtopping of a lava dam prior 
to its removal by stream incision. 

QUATERNARY AND NEOGENE RHYOLITIC ROCKS

Rhyolitic ignimbrites of the Yellowstone Plateau volcanic field 
(Christiansen, 2001) and the Heise volcanic field (Morgan and McIntosh, 
2005) are present in the map. These rocks were previously grouped 
together as Huckleberry Ridge Tuff (unit Qyh; Protska and Hackman, 1974; 
Mitchell and Bennett, 1979). This map is the first to recognize the Heise 
units of Conant Creek Tuff (Thcc) and an unnamed tephra (Tht) in the 
Tetonia quadrangle. An unusual rhyolite dike (Tr) dated at 4.66 Ma that cuts 
Tht is also identified for the first time. 

QUATERNARY BASALTS

The basalt flows exposed in the northwest corner of the map are correlated 
by paleomagnetism and geochemistry with basalt of Ard Farms, a 
post-Huckleberry Ridge Tuff unit with a concealed vent ~4 km (2.5 mi) west 
of the map. This unit is also present along the Teton River canyon west of the 
map (Embree and Phillips, 2011). 

STRUCTURE

The map lies in the Teton Basin, an intermountain basin separating the 
Teton Range and Big Hole Mountains. The western margin of the Teton 
Basin is a northwest-trending normal fault about 3 km (1.9 mi) west of the 
map that offsets the Huckleberry Ridge Tuff at least 79 m (260 ft). The fault 
parallels Cretaceous thrust faults in the Big Hole Mountains (Staatz and 
Albee, 1967; Pampeyan and others, 1967). A group of north-south trending 
faults and lineaments continues east across the Teton Basin. A fault-
bounded bedrock block in the northeast portion of the map is here termed 
the Tetonia horst. The horst is broken into several blocks by two sets of 
normal faults: one trending approximately north-south, roughly paralleling 
the bounding faults; and a second set striking east-west or N60-70°E. The 
second set are generally down-to-the-south normal faults geomorphically 
expressed as prominent canyons (such as Badger Creek) that transect the 
horst.

South of Badger Creek, in secs. 7, 18, and 19, T. 6 N., R. 45 E., a north-
south trending 2.5 m (8.2 ft) high scarp about 2.5 km (1.5 mi) long is 
revealed by LiDAR data (Figure 1). The scarp cuts across the slope of a late 
Pleistocene alluvial fan (unit Qafbs1) but does not cut late Pleistocene-
Holocene stream channels (unit Qas). Because the scarp cannot easily be 
attributed to stream erosion, and because it is parallel to other nearby 
normal faults, it is tentatively classified as a fault scarp. A similar, 
east-facing scarp is present in sec. 7.

RESOURCES

Sand and gravel have been mined from numerous small pits in alluvial fan 
deposits of Badger Creek and Leigh Creek (units Qafbs1, Qafbn, Qafe1, 
Qafe2, and Qafe3). These deposits contain resistant lithologies suitable for 
aggregate, road-building, and landscaping use. 

Exposed units are underlain by sedimentary strata of Mesozoic to Paleozoic 
age, and Precambrian metamorphic and igneous rocks. Two dry oil and gas 
exploration wells have been drilled into these rocks in the map (Idaho 
Geological Survey, 2013): Breckenridge Ranch No. 1 (IGS no. 1903-01, lat 
43.80234°N., long 111.22156°W., sec. 35, T. 6 N., R. 44 E., drilled 1903; 
total depth 200 m, 660 ft); and Hansen No. 1 (IGS no. 1973-02, lat 
43.77648°N., long  111.14755°W., sec. 9, T. 5 N., R. 45 E. drilled 1973; 
total depth 2560 m, 8402 ft). No logs are available for the Breckenridge 
Ranch well. The Hansen No. 1 was reported to encounter Cretaceous, 
Cambrian, and Precambrian rocks. These units are not exposed on the map 
or shown in the cross section.

DESCRIPTION OF MAP UNITS 

Note: water well logs are referred to by Well ID numbers in some unit 
descriptions. The logs may be viewed at http://www.idwr.idaho.gov/apps/ 
appswell/RelatedDocs.asp?WellID=”xxxxxx”where “xxxxxx” is the six-digit 
Well ID number.

ARTIFICIAL FILL

Artificial fill (Holocene)—Compacted gravel, sand, and silt at earth fill dam in 
sec. 7, T. 5 N., R. 45 E. Thickness estimated to be about 3 m (10 ft).

ALLUVIAL SEDIMENTS

Alluvium of Teton River floodplain (Holocene)—Dark brown to light gray sand, 
silt, mud, decomposed plant matter, and gravel; thinly bedded to massive, 
planar- to cross-bedded; cobbles and granules are rhyolite and obsidian 
with lesser granite, biotite gneiss, limestone, dolomite, and sandstone 
derived from the Teton Range and Big Hole Mountains. Deposits are 
contained in shallow meandering channels with muddy gravel and sand 
bars and beaches.

Terraces of Teton River (Holocene)—Dark brown to gray overbank deposits of 
sand, silt, mud, and decomposed plant matter; thinly bedded. The terraces 
are about 1 m (39 in) above the floodplain and are visible on LiDAR images. 
Most of these surfaces are subject to seasonal flooding.

Alluvium of tributary streams (Holocene)—Thin < 3 m (10 ft) of gravel and 
sand contained in narrow channels incised into alluvial fans of Badger 
Creek, West Teton Basin, East Teton Basin, and deposits of the mainstream 
Teton River. Decomposed plant matter present where soils are subject to 
seasonal saturation. Clast compositions are mostly rhyolite and obsidian 
derived from unit Qyh in the West Teton Basin; in the East Teton Basin, 
deposits also contain granite, biotite gneiss, limestone, dolomite, and 
sandstone derived from Precambrian and Paleozoic units in the Teton 
Mountains. Streams are mostly ephemeral and aggraded on west; on east, 
deposits are contained in numerous, incised, highly sinuous channels.

Badger Creek

Alluvium of Badger Creek floodplain (Holocene)—Light gray, well-rounded, 
cobble-sized gravel and sand. Planar to cross-bedded; clasts are composed 
of rhyolite, obsidian, granite, biotite gneiss, limestone, dolomite, and 
sandstone. Active braided channels cut low terraces capped with as much 
as 64 cm (25 in) of silty loam. Remnants of older fans with Bt and Bk soil 
horizons are locally present. Water wells (411564, 327827, 336233) 
penetrate 12 to 35 m (40 to 120 ft) of interbedded gravels, sand and clay 
before reaching bedrock. The lowermost clays may represent lake deposits. 
Badgerton, Wiggleton, and Driggs gravelly loam and silt loam soils are 
developed on this unit. Subject to seasonal flooding.

Alluvial fan of north Badger Creek (Holocene-late Pleistocene)—Light gray, 
well-rounded cobble-sized gravel, planar bedded with local sandy cross-
beds. Clast composition similar to Qab. Generally capped by as much as 
64 cm (25 in) of silty loam soil. Water wells (411250, 423003, 426526) 
penetrate as much as 67 m (220 ft) of interbedded gravel, sand, and clay 
over rhyolite and basalt bedrock. The lowermost clays may represent lake 
deposits. This unit consists of glacial outwash formed during the last glacia-
tion (Pinedale) of the Teton Range plus some post-glacial flood deposits. 
The Driggs silt loam soil is developed on this deposit. It contains a 43 cm 
(17 in) Bt horizon but no Bk horizon.

Alluvial fan 1 of south Badger Creek (Holocene-late Pleistocene)—Light gray, 
well-rounded, crudely imbricated, cobble-sized gravel with poorly sorted 
coarse sand and silt matrix; planar bedded with rare sandy cross-beds. Clast 
composition similar to Qab. Best exposed in gravel pits in sec. 17, T. 6 N., 
R. 45 E. (Figure 1) where gravels are overlain by 45 to 60 cm (18 to 24 in) 
of dark reddish-brown clay-rich soil (Bt horizon). Water wells (357340, 
357331, 326572, 338209) show that the fan thickens southwest from about 
24 m (78 ft) to as much as 60 m (200 ft) of gravel, sand, and clay over 
rhyolite bedrock. Fan was largely deposited during last glaciation (Pinedale) 
of the Teton Range when Badger Creek discharged southwest to Leigh 
Creek and Teton River but may also have received some flows during large 
Holocene floods. Driggs silt loam soil is developed on this deposit. It 
contains a 43 cm (17 in) Bt horizon but no Bk horizon (Soil Survey Staff, 
2011). Hummocky deposits in sec. 23, T. 6 N., R. 44 E. are interpreted to 
have been deposited via channels eroded into Qafbs2.

Alluvial fan 2 of south Badger Creek (middle? Pleistocene)—Well-rounded 
cobbles, granules, and yellowish sand of granite, biotite gneiss, and 
rhyolite; typical exposures consist of cobbles in fields disturbed by plowing. 
Water well (388660) and topography suggest a minimum thickness of 15 to 
24 m (50 to 85 ft). Partially eroded Felt loam, Feltonia loam, and Driggs silt 
loam soils are developed on the unit. Bk horizons of 78 to 122 cm (31 to 48 
in) are present (Soil Survey Staff, 2011), consistent with deposition during 
an older glaciation (Bull Lake?) of the Teton Range when Badger Creek 
discharged to the southwest (Figure 1). 

West Teton Basin

Alluvial fan 1 of West Teton Basin (Holocene-late Pleistocene)—Low relief 
surfaces lying in broad valleys and fans that cut older alluvial fans (Qafw2); 
deposits rarely exposed; consists of thickly bedded gravel and sand overlain 
by about 100 cm (40 in) of loess-derived soils with Bt and Bk horizons. 
Gravel is cobble to granule in size and composed dominantly of well-
rounded rhyolite derived from Qyh with lesser sandstone. Driggs silt loam 
and Packsaddle loam soils are developed on the unit. The Packsaddle soil 
has a 28 cm (11 in) Bt horizon and a 53 cm (21 in) Bk horizon. The Driggs 
soil lacks a Bt horizon (Soil Survey Staff, 2011).

Alluvial fan 2 of West Teton Basin (late to middle Pleistocene)—Loess-covered, 
incised alluvial fans and fan remnants; deposits rarely exposed. At bluffs on 
west side of Teton River in sec. 27, T. 6 N., R. 44 E., consists of medium to 
light gray sand and gravel beds, planar to cross-bedded, interbedded with 
several light brown, massive silt beds (Figure 2). The silt beds are 75 to 150 
cm thick (29 to 60 in) and capped with variably developed dark paleosols. 
Gravels are composed of well-rounded rhyolite and lesser sandstone. The 
surface loess layer consists of light gray massive silt with a patchy white 
carbonate-silica Bk horizon that is 100 to 150 cm (39 to 59 in) thick. Total 
thickness of the exposed section is about 15 m (50 ft). The deposits are 
interpreted to be alluvial fan deposits interbedded with loess sheets. Source 
of the alluvial fans at this site is the fault scarp of Qyh comprising the 
western boundary of the Teton Basin, and small portions of the northern Big 
Hole Mountains. Regional loess chronologies (Pierce and others, 2011; 
Phillips and others, 2009), suggest that the surface loess is Pinedale age 
while the older sheets may be between about 30 ka to approximately 154 
ka (Bull Lake age). Similar deposits are exposed in SE¼ sec. 13, T. 5 N., R. 
44 E. The Tetonia and Ririe silt loam soils are developed on the unit with 91 
to 129 cm (36 to 51 in) Bk horizons (Soil Survey Staff, 2011).

East Teton Basin – Leigh Creek and Tributaries

Alluvium of floodplain of Leigh Creek and tributaries (Holocene)—Light gray, 
well-rounded cobble gravel and coarse sand, thick planar-bedded with 
minor cross-bedded sand; clasts are composed of rhyolite derived from unit 
Qyh, and granite, biotite gneiss, limestone, dolomite, and sandstone from 
Precambrian and Paleozoic units in headwaters. Braided channels cross the 
floodplain separated by low terraces as much as 1 m (39 in) in height. 
Decomposed plant matter present where soils are subject to seasonal 
saturation. The Bagerton gravelly loam is developed on this unit with as 
much as 76 cm (30 in) of loam over terrace surfaces. There are no Bt or Bk 
horizons (Soil Survey Staff, 2011). Locally subject to seasonal flooding. 

Alluvial fan 1 of East Teton Basin (late Pleistocene)—Broad low relief fan with 
apex along South Leigh Creek in sec. 31, T. 6 N., R. 45 E. about 5 km (3 mi) 
east of the map. Formed by a large flood which incised units Qafe2 and 
Qafe3, creating numerous sinuous channels, broad valleys, and lenticular 
fan remnants (Figure 3). Described in soil maps as 20 cm (8 in) of gravel 
burying about 40 cm (17 in) of preexisting silt. Topographic profiles show 
that about 1.5 to 2 m (5 to 6.6 ft) of unit Qafe2 was removed by this flood 
adjacent to South Leigh Creek. Decomposed plant matter present where 
soils are subject to seasonal saturation. The Driggs gravelly loam and Driggs 
cobbly loam is developed on most of the deposit (Soil Survey Staff, 2011). 
Not dated but lack of significant loess cap and cross-cutting relationships 
suggest formation late in the glaciation of the Teton Range.

Alluvial fan 2 of East Teton Basin (late Pleistocene)—Stratified gravel and sand 
in eroded remnants of east-sourced fans; surfaces are 0.75 to 1.50 m (2.5 to 
5.0 ft) above adjacent Qafe1 surfaces. Overlain by 64 cm (25 in) of silt 
(probably a loess cap) with Bt soil development. Clast lithologies are similar 
to other east-sourced fans; poorly exposed except in gravel pits. The Driggs 
silty loam soil is developed on most of the deposits (Soil Survey Staff, 2011). 
Undated; presence of loess cap with Bt soil suggests this is Pinedale-age 
glacial outwash (14-25 ka).

Alluvial fan 3 of East Teton Basin (late to middle Pleistocene?)—Gravel and 
sand in remnants of east-sourced fans with surfaces 4 to 6 m (13 to 20 ft) 
above active floodplains. The fans are characterized by loess caps with 
thicknesses of 86 to 150 cm (34 to 60 in). Formerly formed a continuous 
deposit along east side of Teton River. Valleys were incised through and 
across the unit during deposition of Qafe1; and the Teton River eroded linear 
bluffs and several generations of strath terraces at its western edge. Deposits 
are similar to other east-sourced fans; poorly exposed except in gravel pits. 
The Feltonia loam, Felt gravelly loam, and Tetonia silt loam soils are devel-
oped on this unit; all have Bt horizons from 38 to 56 cm (15 to 22 in) in 
thickness, and Bk horizons from 79 to 122 cm (31 to 48 in) in thickness (Soil 
Survey Staff, 2011). Age uncertain but may correlate with Bull Lake (about 
154 ka) moraine and outwash deposits about 6 km (3.7 mi) east of map 
(Scott, 1982). 

MASS WASTING DEPOSITS

Landslides, talus, and colluvium (Holocene-Pleistocene)—Blocks of massive 
rhyolite as much as 1.5 to 2 m (5 to 6.5 ft) in length contained in earthflow, 
fall, and slip deposits. Matrix poorly exposed. Derived from outcrops of 
Huckleberry Ridge Tuff (Qyh); mostly present where underlain by incompe-
tent tephra unit Tht. Along north side of Badger Creek (sec. 9, T. 6 N., R. 45 
E.), includes talus, colluvium and small slides derived from Conant Creek 
Tuff (Thcc). Along the western scarp of the southern portion of the Tetonia 
horst and its transecting canyons (secs. 16, 21, and 28, T. 6 N., R. 45 E.), 
slabs of Qyh as large as 200 m (700 ft) are contained in slumps. Age uncer-
tain; landslides may have been most active during wetter and colder 
climates of the Pleistocene.

EOLIAN SEDIMENTS

Loess (late Pleistocene-middle Pleistocene)—Massive, light gray to light brown-
ish gray silt, clay, and very fine sand; locally crudely bedded where 
reworked on hill slopes. Thickness in well logs (e.g. 327616, 327455, 
357336) ranges from <1.5 to 13 m (<5 to 44 ft). Typically forms linear 
geomorphic patterns that trend northeast, parallel to prevailing winds. 
Derived from deflation of outwash deposits during glaciations of the Yellow-
stone Plateau and Teton Range (Scott, 1982; Pierce and others, 2011). 
Several depositional units separated by buried soils are present in correlative 
deposits in the upper eastern Snake River Plain (Pierce and others, 1982; 
Scott, 1982). Not dated in the map; regional ages range between 15-25 ka, 
35-51 ka, 69-76 ka, and 141-154 ka (Phillips and others, 2009; Pierce and 
others, 2011).

VOLCANIC ROCKS

Basalt of Ard Farms (middle to early Pleistocene)—Light to medium gray 
fine-grained basalt with rare plagioclase phenocrysts <2 mm and patchy 
areas of diktytaxitic texture; about 15 to 17 m (50 to 55 ft) in thickness. 
Normal magnetic polarity (Table 1). Shown as Qel/Qba where covered by 
loess. Believed to have erupted from north-trending, loess-covered ridge in 
the adjacent Drummond quadrangle with a 6,220 ft high-point centered at 
lat 43.890°N., long 111.230°W. From the vent, lava flowed eastward into 
the map and over a scarp probably created by a north-south trending normal 
fault. Correlated on the basis of geochemistry (Table 2) and paleomagnetism 
with flows as far west as Canyon Creek, about 20 km (12 mi) from the map 
(Embree and Phillips, 2011); undated. Subdued vent morphology, degree of 
incision by streams, and thick loess cover away from canyon edges suggests 
eruption during the Olduvai normal subchron at 1.79-1.95 Ma, rather than 
during the Brunhes chron after 0.78 ka.

Basalt (early Pleistocene?)—Not exposed on surface. Depicted on cross section 
on the basis of water wells and correlated with surface outcrop of basalt 
outside of map. Unit has reverse magnetic polarity.

Yellowstone Plateau Volcanic Field

Member B of Huckleberry Ridge Tuff (early Pleistocene)—Compound cooling 
unit of crystal rich welded rhyolitic ignimbrite. Shown as Qel/Qyh where 
covered by loess. Major phenocrysts are sanidine and quartz; plagioclase 
and pyroxene are much sparser. Phenocrysts are abundant (20-30%) in 
lower parts of the unit, which consists of black basal vitrophyre overlain by 
grayish-brown to grayish-pink densely welded devitrified tuff with well-
developed eutaxitic texture; locally grades upward into a lithophysal zone 
composed of closely spaced, 1 cm spherical lithophysae. The lower part of 
the section is as much as ~10 m (33 ft) thick and is exposed as massive 
blocks up to several meters in diameter. The upper part of the unit is light 
brownish-gray to pale pink, slabby weathering, relatively crystal poor (< 
5%), moderately to poorly welded, devitrified tuff. Maximum exposed 
thickness of the entire unit in the map is approximately 60 m (196 ft). The 
Huckleberry Ridge Tuff was erupted from the Big Bend Ridge Caldera in the 
Yellowstone volcanic field and is divided into members A, B, and C 
(Christiansen, 2001). Only member B has been identified in the map. Paleo-
magnetic inclination and declination are anomalous (Reynolds, 1977) and 
correlated with the Reunion Normal-Polarity Subchron between 2.128-
2.148 Ma. The mean 40Ar/39Ar age for 22 individual sanidine crystals is 2.131 
± 0.008 Ma (Ellis and others, 2012).

Rhyolite dike (Pliocene)—Light brown rhyolite dike, consisting of clay matrix 
with sparse glass shards and numerous shard impressions, 3 to 5 mm; abun-
dant pumice lapilli and lithic fragments, 2 to 7 mm; and quartz, sanidine, 
plagioclase and pyroxene or amphibole phenocrysts, <1 to 3 mm and 
totaling ~5-10%. Classified as a rhyolite based upon phenocryst mineralogy. 
Dike is 35 to 45 cm (14 to 18 in) thick and thins upward. It has an orientation 
of N50E° 88°E. There is crude vertical jointing (Figure 4). Semi-consolidated; 
pieces are easily broken by hand. The dike cuts tuff of unit Tht and is 
exposed at pumice quarry in SE¼ SW¼ sec. 9, T. 6 N., R. 45 E. (lat 
43.8564°N., long -111.1520°W.). Many glass and pumice fragments 
comprising the matrix were apparently altered to clay shortly after emplace-
ment while the adjacent ash and lapilli tuff (Tht), which it intruded, are not 
altered. The dike must have been very near the surface where the rhyolite 
had transitioned to an emulsion of glass shards, phenocrysts, small pumice 
lapilli, and lithics. Presence of relatively abundant phenocrysts contrasts 
sharply with phenocryst poor character of Heise Tht and Thcc units. Dated 
at 4.66 ± 0.01 Ma by 40Ar/36Ar (weighted average of 8 analyses; Mark 
Anders, written commun., 2013).

Heise Volcanic Field

Tephra (late Miocene?)—White, gray, and reddish-brown, unwelded, generally 
well-sorted, ash and lapilli tuff with thin to thick parallel beds. Contains 
white pumice up to 30 mm, black aphyric obsidian up to 5 mm, and glass 
shards; crystals and lithics are absent or very sparse. Maximum thickness ~ 
15 m (49 ft). Includes both air fall deposits and pyroclastic flows. Uncon-
formably overlays Conant Creek Tuff (Thcc). Abrupt eastward thickening 
suggests deposition against topography such as eroded  fault scarps. Good 
exposures of this unit are confined to pumice quarries east of Tetonia (NW¼ 
SE¼ sec. 28, T. 6 N., R. 45 E.), and south of Badger Creek (Table 3). Areas 
containing thick beds of Qyh that are underlain by this unit are landslide 
prone (see description of Qls).

Conant Creek Tuff (late Miocene)—Rhyolitic densely welded ignimbrite. Light 
gray to pale purplish gray, devitrified, eutaxitic, locally lithophysal with 
spherical to irregular vapor phase lined cavities up to 5 cm in diameter. 
Contains very sparse, small (< 1mm) phenocrysts of quartz, sanidine and 
plagioclase. Generally poorly exposed, with flaggy to slabby talus covering 
most slopes. Relationships between Qyh, Tht and Thcc are shown in Figure 
5. Corresponds to unit 3 from the type and reference sections of Christiansen 
and Love (1978). Exposures of this unit are confined to the western scarp of 
the Tetonia Horst, and the basal vitrophyre and underlying units recognized 
elsewhere are not exposed in this quadrangle. Maximum exposed thickness 
is about 75 m (246 ft). Reverse magnetic polarity (Morgan and McIntosh, 
2005). Age reported as 5.51 ± 0.13 Ma by Morgan and McIntosh (2005), 
5.97 ± 0.07 Ma by Anders and others (2009, Appendices DR2009021), and 
5.70 ± 0.19 Ma by Bindeman and others (2007).

Heise Volcanic Field, undivided (Pliocene-late Miocene)—Used only on the 
cross section where stratigraphic identification of units in subsurface are 
uncertain. On the Tetonia horst, only Conant Creek Tuff and Tht are present. 
On the northwest slopes of the Big Hole Mountains west of the map, Kilgore 
Tuff, a tephra similar to Tht, and Blacktail Creek Tuff are present and Conant 
Creek Tuff is absent. Faulting or non-deposition of units could be responsible 
for this.
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SYMBOLS

Contact: dashed where approximately located.

Normal fault: ball and bar on downthrown side; dashed where 
approximately located; dotted where concealed.

Geochemical sample.

Paleomagnetism sample.

Oil and Gas Exploration Well and IGS number.

Vs30, shallow shear wave velocity within 30 m (98 ft) of surface (m/s).

Figure 1. Hillshade image of northern portion of map produced from LiDAR and 10-m 
DEM. Black arrows point to 2.5 m (8.2 ft) scarps crossing the Qafbs1 alluvial fan surface 
in secs. 7, 18, and 19, T. 6 N., R. 45 E. Red line is boundary between LiDAR and 10-m 
DEM. Red numbers and black dashed lines are sections.

Badger Creek

Gravel Pit

1 m

Figure 2. View west of bluffs above Teton River (sec. 27, T. 6 N., R. 44 E., lat 
43.81744°N., long 111.24072°W.) exposing section of unit Qafw2. Layer S0 is surface 
soil with white Bk horizon. Layers S1-S3 are massive silts (loess sheets). Layers labeled 
GS are gravels and sands (alluvial fan deposits).

Figure 3. Hillshade image from LiDAR showing streamlined and incised 
alluvial fan remnants in secs. 9-11, T. 5 N., R. 45 E. Representative examples of 
units Qafe3, Qafe2, and Qafe1 are labeled. Purple line is eastern boundary of 
the Tetonia quadrangle. Red numbers and black dashed lines are sections.

Qafe2

Qafe1

Qafe3

Figure 4. View north of rhyolite dike cutting unwelded tephra (Tht) 
at King Ranch pumice pit (SE¼ SW¼ sec. 9, T. 6 N., R. 45 E. (lat 
43.8564°N., long 111.1520°W.). Scale bar is 40 cm. Dike orienta-
tion is N50°E 88°E.

40 cm

Figure 5. View to the north of section on north side of Badger Creek (N½ sec. 9, T. 6 N., R. 45 E.) showing relationships between Qyh, Tht, 
and Thcc.

Table 1. Paleomagnetic data for basalt samples collected in the
Tetonia quadrangle (SW1/4 sec 14, T. 6 N., R. 44 E.)

Sample
number Latitude Longitude

Unit 
name n D I Treatmentα95 R κ Polarity

n = number of cores used / number of cores measured.
D = site mean declination of characteristic remanent magnetization (ChRm).
I = site mean inclination of ChRM.
α95 = confidence limit for the mean direction at the 95% level.
κ = precision parameter.
Polarity: N = normal; R = reverse.
Treatment: method used to isolate ChRM; PCA = principal component analysis.
All analyses performed in IGS paleomagnetism laboratory.

12P05 Qba 43.83946 -111.2335 8/8 339 55 3.5 7.972 248 N PCA

Table 2. Major oxide and trace element chemistry of basalt samples collected in the Tetonia quadrangle (SW1/4 sec 14, T. 6 N., R. 44 E.)

Sample
number Latitude Longitude Unit name

Map 
unit SiO2 TiO2 Al2O3 P2O5 LOI SumFeO* MnO MgO CaO Ni Cr Sc V Ba Rb Sr Zr Y Nb Ga Cu Zn Pb La Ce Sm UNdNa2O K2O

Trace elements in parts per millionMajor elements in weight percent

Major and elements are not normalized.
*Total Fe expressed as FeO.
All analyses performed at Washington State University GeoAnalytical Laboratory, Pullman, Washington.

12P05 43.83946 -111.23351 basalt of Ard Farms Qba 46.78  2.34  15.75  13.93  0.21  7.14  9.82  3.05  0.44  0.45  -0.23  99.69  95 62 30 301 400 4 279 200 34 18.0 20 36 135 2 20 45 2 25 1

Table 3. Measured section of unwelded tuff (unit Tht) in King Ranch pumice pit 
(SE¼ SW¼ sec. 9, T. 6 N., R. 45 E. (lat 43.8564°N., long -111.1520°W.).

Unit Interpretation
Thickness

cm (in) Description

Sandy colluvial soil (very stony loam); medium brown AB horizon gradational to 
light gray-brown B horizon with abundant pumice and rhyolite chips 2 to 10 cm 
(0.8 to 4 in).

120 (47)Surface soil5

122 (48)Pyroclastic flow4

15 (6)Air fall3

35 (14)Air fall2

200 (79)Air fall1

White ash; thin parallel bedding on scale of <1cm; sharp contact with unit 4.

Reddish-brown to light gray-brown ash; thin parallel bedding on scale of 3 to 15 
cm. Contact with unit 3 marked by thin ledge-forming gray ash bed.

Alternating parallel beds 5 to 30 cm (2 to 12 in) of gray and brown ash and white 
pumice lapilli tuff; pumice up to 30 mm; obsidian, 3 to 5 mm; crystals and lithics 
absent or very sparse; base not exposed.

Reddish-brown lapilli tuff and ash with inclined thin bedding coarsening upward 
to lapilli pumice tuff;  contains white pumice up to 20 mm, and black obsidian, 3 
to 5 mm; crystals and lithics absent or very sparse; crudely bedded on scale of 10 
to 20 cm (4 to 8 in). Gradational contact with unit 5.

Elevation Data Used to 
Construct Shaded Relief

a

b

a

a

a

a. NED 10 meter dataset.

b. LiDAR data: 0.6 m (2 ft) contour equivalency accuracy 
with a nominal point spacing of 1 m (Idaho LiDAR 
Consortium, 2013). 


