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- Tpdp - - Blacktail Creek Tuff (late Miocene)—Dark gray or purple crystal-rich, densely
: welded rhyolite tuff. Contains 10-20% total crystals of plagioclase, quartz,
Tee sanidine, augite, opague oxides, and zircon. Flattened lithophysae 8 to 10
cm (3 to 4 in) in length are commonly present. In the map, tends to fracture
- into cubical blocks about 61 ¢cm (1 ft) in length. Forms rounded outcrops
- and rarely steep cliffs. Thickness in the map ranges from <3 to 121 m (<10
to 400 ft). Magnetic polarity is normal (Morgan and Mcintosh, 2005).
Sanidine *°Ar/*°Ar ages are 6.62 + 0.03 Ma (Morgan and Mclntosh, 2005),
and 6.61 Ma (Anders and others, 2009).
500 000 }EOCENE' - Heise Volcanic Field, Undivided (Pliocene-late Miocene)—Consists of all
FEET OLIGOCENE members of the Heise Volcanics (Morgan and Mclntosh, 2005); used only
- ) on the cross section.
rCRETACEOUS

Carlton Creek Volcanics

- Dacite of Pony Creek, Glassy Zone (late Miocene)—Dense, black, dacitic glass
SYMBOLS with conchoidal fracture and perlitic texture. Forms slopes covered with
round cobbles and boulders and low rounded ledges. This unit is a zone

. . . . . within the Dacite of Pony Creek lava flow (see Tpdp).
the northern Big Hole Mountains. Regional loess chronologies (Pierce and

I Contact: dashed where approximately located. others, 2011; Phillips and others, 2009), suggest that the surface loess is Dacite of Pony Creek, Platy Zone (late Miocene)—Dense, dark gray dacite
Pinedale age (~14-25 ka) while the older sheets within fans may be with rare white pumice that forms steep ledges 0.9 to 3 m (3 to 10 ft) in
---- o Normal fault: ball and bar on downthrown side; dashed where between about 30 ka to ~154 ka (Bull Lake age). The Tetonia and Ririe silt height that alternate with slopes. Fractures into angular blocks about 0.9 m

loam soils are developed on the unit with 91 to 129 cm (36 to 51 in) Bk
horizons (Soil Survey Staff, 2011).

approximately located; dotted where concealed. (3 ft) across and 1.3 to 5 cm (0.5 to 2 in) thick. Locally broken into two
zones (see Tpdg). This zone forms the majority of the flow. It contains 10%
fine-grained phenocrysts of plagioclase, augite, and opaque minerals; 2%
quartz xenocrysts 250 to 500 microns in diameter, 20% vesicles that are
aligned with glass rims and about 50 to 250 microns in diameter; and 65%

vitophyric, microcrystalline matrix. The flow is as much as 427 m (1,400 ft)

78
Yy, Strike and dip of eutaxitic foliation.

MASS WASTING DEPOSITS

- Volcanic vent, concealed.

Colluvium (late Pleistocene-Holocene)—Tan to red-brown, silt to boulder-

12P05 . ! ! ¢ ‘ i c thick. Age (“°Ar/*°Ar on sanidine) is 6.59 = 0.02 Ma (Price and Rodgers,
o} Geochemical sample. sized debris; angular and unconsolidated. Mostly derived from cliff-forming 2010).

12P05 outcrops of Tpdg and Tpdp, Tcc, and Thb and Thk; thickness ranges from
0 Paleomagnetism sample. 10 cm (4 in) to 15 m (49 ft). Undated. Member C of Carlton Creek Volcanics (late Miocene)—Black to dark gray,

devitrified, crystal-poor, lithic-poor welded dacite ignimbrite. Contains 2%
phenocrysts of euhedral, very fine-grained plagioclase, magnetite, rare
pyroxene, and zircon. Glass matrix contains trachytic plagioclase, rare
pyroxene, and magnetite. Foliation (flow banding) is discontinuous and
commonly parallel to ground surface. Prominently jointed; forms cliffs and
fo). Undated. ledges. Base consists of dark gray devitrified layer over red to black, altered
flow breccia that generally forms a colluvial slope. Maximum thickness is

approximately 122 m (400 ft). Dated by *°Ar/*°Ar on sanidine at 6.62 + 0.08
EOLIAN DEPOSITS Ma (Price and Rodgers, 2010).

ﬁ% Landslides (Pleistocene-Holocene)—Silt to boulder-sized hummocky masses of
debris; landslides south of Packsaddle Lake probably formed by slumping of
competent volcanic rocks (Thk, Thb, and Tcc) over incompetent lithologies
of Frontier Formation (Kf). Ranges in thickness from <5 to 30 m (<16 to 100

Landslide scarp and headwall: Steep area adjacent to and below the
f landslide scarp from which material broke away.

METHODS AND PREVIOUS WORK

o
Q

A/

This map depicts bedrock and surficial deposits of the Packsaddle Lake

7.5-minute quadrangle. Geologic mapping by Prostka and Hackman . Qel ! Loess (late Pleistocene-middle Pleistocene)—Massive, light gray to light ; :
(1974); Prostka and Embree (1978); and Mitchell and Bennett (1979) were , Bt gy 5 - Member B of Carlton Creek Volcanics (late Miocene)—Dark gray and red,
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compiled and consulted, along with soil mapping by the Natural Resources
Conservation Service (Soil Survey Staff, 2011). Field work was performed in
2012. Paleomagnetic (Table 1) and geochemical (Table 2) analyses of the
basalt of Ard Farms (Qba) were used to correlate outcrops both within and
outside the map. Water well logs (Idaho Department of Water Resources,
2012) were used when available to trace bedrock beneath loess. Digital
1-m orthophoto imagery flown in 2011 by the National Agricultural
Imagery Program was also used (Inside Idaho, 2013). Contacts and unit
descriptions for the Carlton Creek Volcanics (Tcc, Teb, Tca), colluvium (Qc)
and the major landslide complex (QIs) south of Packsaddle Lake were taken
with minor modifications from Price and Rodgers (2010) and Price (2009).

STRATIGRAPHY

The map contains deposits identified with the Idaho-Wyoming overthrust
belt, the Basin and Range, and the Yellowstone-Snake River Plain
provinces. Overthrust belt rocks are late Cretaceous sandstones, shales, and
minor coal. These sedimentary rocks are overlain by Tertiary conglomerates
possibly related to Paleocene-Eocene Laramide deformation.

Tertiary volcanic rocks form the majority of exposed units. The oldest volca-
nics are the late Miocene Carlton Creek Volcanics which have geochemical
affinities with Basin and Range igneous rocks (Price, 2009). The Carlton
Creek Volcanics were named and described by Price and Rodgers (2010)
and Price (2009). The type section is on the northeast slope of Carlton Creek
insecs. 17 and 18, T. 5 N., R. 43 E. in the Wright Creek 7.5-minute quad-
rangle. They were formerly mapped by Staatz and Albee (1966) as Kirkham
Hollow Volcanics. Susies Nipple is a small rhyolite dome probably related
to the Carlton Creek Volcanics.

Five large volume rhyolitic ignimbrites were erupted from a system of
nested calderas in the Heise volcanic field between about 4.5 to 6.6 Ma
and are widely distributed in the upper Snake River Plain (Morgan and
Mclntosh, 2005). Stratigraphic nomenclature for Heise units have evolved
with improvements in correlations and age determinations but remain
somewhat unsettled. Differences in nomenclature exist for the two Heise
ignimbrites present in the map. The youngest ignimbrite is called Kilgore
Tuff by Morgan and Mclntosh (2005), and tuff of Heise by Anders and
others (2009). The oldest ignimbrite is called Blacktail Creek Tuff by Morgan

brownish gray calcareous silt, clay, and very fine sand; locally crudely
bedded where reworked on hillslopes. Derived from deflation of outwash
deposits during glaciations of the Yellowstone 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. 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). In map, thickness is as much as 12 m (40 ft) over low relief
surfaces of Qba and Qyh; decreases with increasing elevation until absent
above 6,500-6,700 ft.

SEDIMENTARY ROCKS

- Conglomerate (Eocene-Miocene)—Sub-angular to rounded clasts of gray and

brown limestone, red and yellow siltstone, and rare white quartzite in
fine-grained, poorly cemented, calcareous matrix; overall rock color is tan
to red. Clasts are typically 0.5-10 cm (0.2-3.9 in) in length but some quartz-
ite clasts are as long as 90 cm (35 in). Clasts derived from Thaynes, Wood-
side, Dinwoody, and Wells formations of Mesozoic age (Price, 2009).
Poorly exposed; commonly consists of jumble of pebbles, cobbles, and
boulders. In map forms smooth, gentle upland slopes. Thickness is about 31
m (102 ft).

- Frontier Formation (Upper Cretaceous)—Grayish green to brown well-bedded

sandstone, siltstone, and shale. Sandstone is fine- to coarse-grained,
becoming pebbly and glauconitic at top. Local lenses of conglomerate with
well-rounded 5 c¢cm (2 in) pebbles of black to gray chert, and white
limestone and sandstone. Interbedded with gray and black shale and coal.
Poorly exposed and subject to slumps and other slope failures. Thickness is
about 1,220 m (4,000 ft).

- Cretaceous Sedimentary Rocks (Cretaceous)—Cretaceous sedimentary rocks,

undivided; shown in cross section; not exposed on the map. Consists of
shale, sandstone, coal, limestone, clay, and marl of the Frontier Formation,
Aspen Shale, and Bear River Formation (Staatz and Albee, 1966).

VOLCANIC ROCKS

thinly laminated, crystal-rich, densely welded, rheomorphic dacite ignim-
brite. Contains 10-15% phenocrysts of plagioclase, rare quartz, Fe/Ti oxies,
and rare pyroxene. Flow banded; has platy cleavage that is
sub-perpendicular to ground surface. Forms slopes and low ledges that
weather into small hoodoos. Thickness is <30 m (<100 ft).

- Member A of Carlton Creek Volcanics (late Miocene)—Gray to lavender,

crystal-rich, flow-banded, densely welded rhyolite lava flow. Contains
15-20% fine-grained phenocrysts of plagioclase, quartz, sanidine, pyrox-
ene, and minor Fe/Ti oxides. Flow bands are 0.25-0.5 cm in thickness. Tan
to pale yellow pumice present at top. Thickness is as much as 122 m (400
ft).

- Carlton Creek Volcanics, Undivided (late Miocene)—Members A, B, and C of

Carlton Creek Volcanics; used only the cross section.

- Rhyolite of Susies Nipple (late Miocene?)—Light gray, light pink, and lavender,

flow-banded rhyolite lava flow. Contains sparse phenocrysts of quartz
(some smoky) and sanidine; local vugs <1 cm in diameter contain very
fine-grained vapor-phase minerals. Matrix is light gray and glassy. Generally
highly fractured with steep and variable flow foliation. Thickness estimated
at about 61 m (200 ft). Undated; stratigraphic affinity unclear. Draped by
Qyh but contacts with Heise or Carlton Creek units are not exposed. Corre-
lation with the Carlton Creek Volcanics is preliminary and requires testing
with dating and geochemical analyses.
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Basalt of Ard Farms (early-middle Pleistocene)—Light to medium gray
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work may require name changes.

The early Pleistocene Huckleberry Ridge Tuff (Qyh), a large volume ignim-
brite erupted from the Big Bend Ridge Caldera in the Yellowstone volcanic
field, covered the north end of the Big Hole Mountains. It was followed by
lava flows (Qba) with characteristic Snake River Plain geochemistry.

STRUCTURE

South of the map, three gently dipping thrust faults and associated folds are
present (Price, 2009; Price and Rodgers, 2010; Staaz and Albee, 1966).
These structures play little role in the map besides contributing to the large-

scale landslide complex south of Packsaddle Lake. These landslides appear
to be influenced by steep-dipping, thrust-faulted and folded, incompetent
late Cretaceous strata that underlie the Tertiary section.

A series of north-south trending, down-to-the-east normal faults are present
along the east side of the map where they form the western margin of the
Teton Basin. The largest structure is the West Teton Basin fault, with at least
79 m (260 ft) of offset on Qyh. Fault throw appears to generally decrease
westward from the West Teton Basin structure. However, at Baldy Knoll
(SW¥ssec. 13, T. 6 N., R. 6 E.), a 60 m (200 ft) scarp is present in Qyh. The
basalt of Ard Farms appears to have erupted within and ponded in a fault-
bounded depression. Offset on the basalt is much less than Qyh. The other
normal faults are characterized by subdued scarps in loess-covered Qyh.
Limited evidence suggests that Heise and Carlton Creek units are also
faulted, with offsets that increase with age (Price, 2009). In SEVa sec. 7, T. 5
N., R. 44 E., Thb and Thk are faulted down to the level of Packsaddle Creek
by a fault that continues northward for at least 1.6 km (1 mi).

Normal magnetic polarity (Table 1). Shown as Qel/Qba where covered by
loess. Vent concealed by loess. Probably erupted from a north-trending
ridge in SW¥ sec. 5, T. 6 N., R. 44 E., and from a 6,220 ft high-point
centered at lat 43.890°N., long 111.230°W. in the adjacent Drummond
quadrangle. From the vent, flows moved eastward over a scarp probably
created by a north-south trending normal fault, and west as far as Canyon
Creek, about 20 km (12 mi) from the map (Embree and Phillips, 2011).
Correlated on the basis of paleomagnetism (Table 1) and geochemistry
(Table 2). Undated. The thick loess cover away from canyon edges and
presence on both sides of the Teton River canyon (i.e. prior to major stream
incision) suggests eruption during the Olduvai normal subchron at 1.79-
1.95 Ma, rather than during the Brunhes chron after 0.78 ka (paleomagnetic
timescale from Ogg, 1995). The name “Ard Farms” was first applied to this
unit by Prostka and Embree (1978); it does not appear on U.S Geological
Survey 1:24,000-scale topographic maps.

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 eutaxtitic 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 (<
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Hole Mountains, Madison and Teton counties, Idaho: Idaho Geological
Survey Technical Report 10-2, scale 1:24,000.

Prostka, H.J., and G.F. Embree, 1978, Geology and geothermal resources of the
Rexburg area, eastern Idaho: U.S. Geological Survey, Open-File Report
OF-78-1009, scale 1:48,000.

Prostka, H.J., and R.J. Hackman, 1974, Preliminary geologic map of the NW4
Driggs 1° x 2° quadrangle, southeastern Idaho: U.S. Geological Survey,
Open-File Report OF-74-105, scale 1:125,000.

Reynolds, R.L., 1977, Paleomagnetism of welded tuffs of the Yellowstone
Group: Journal of Geophysical Research, v. 82, p. 3677-3693.

Scott, W.E., 1982, Surficial geologic map of the eastern Snake River plain and

DESCRIPTION OF MAP UNITS

a6

N4
4
>

AVH AV 4
b
v 365 PV
LS NSNS
ap AP b4
»v I
A
V<

oo ALLUVIAL DEPOSITS (Ellis and others, 2012). adjacent areas, 111 degrees x 115 degrees W., Idaho and Wyoming: U.S.
A Geological Survey, Miscellaneous Investigations Series Map 1-1372,

%;‘j« 5 Alluvium of tributary streams (Holocene)—Thin < 3 m (10 ft) cobble-sized scale 18 :250,000. Y 8 P
2V Al gravel, coarse sand, and silt; clast compositions are mostly rhyolite and Heise Volcanic Field Staatz, M.H., and H.F. Albee, 1966, Geology of the Garns Mountain quad-
4845 KON 7l 2 obsidian derived from Qyh, and black dacite derived from Tpdg and Tcc. rangle, Bonneville, Madison, and Teton Counties, Idaho: U.S. Geological

av a gt a o On northern flanks of the Big Hole Mountains, streams contained in steep- - Kilgore Tuff (Pliocene)—Pink, reddish brown, or gray, relatively crystal poor, Survey Bulletin B-1205, scale 1:31,680.
:; 432“ ;:v‘j:: ":\5&*’:3:“ > walled channels are incisgd into loess—govergd volcanic rocks: East of the densely welded rhyolite tuff. Plagioclase, quartz, sanidine, augite, magne- Soil Survey Staff, 2011, Natural Resources Conservation Service, United States
< A a N West Teton Fault, deposits are contained in shallow, relatively broad tite and zircon phenocrysts make up about 2-7% of the rock. In the map, Department of Agriculture. Soil Survey Geographic (SSURGO) Database
v

----- e A ephemeral channels. diagnostic features include lithophysae from 0.25 to 2.5 cm (0.1 to 1 in) in
diameter, black and gray obsidian pieces 1.3 to 10 cm (0.5 to 4 in), and
maroon pumice. Thickness in map is <3 to 30 m (<10 to 100 ft). Reversed
magnetic polarity (Morgan and Mclntosh, 2005). Sanidine “°Ar/*°Ar ages

are 4.45 + 0.05 Ma (Morgan and Mclntosh, 2005), and 4.49 Ma by Anders
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for Teton County, ldaho. Available at: http://soildatamart.nrcs.usda.gov.
(Accessed 11 November 2011.
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- Alluvial fan 1 of West Teton Basin (Holocene - late Pleistocene)—Low relief
surfaces lying in broad valleys and fans that cut older alluvial fans (Qafw,);
deposits rarely exposed; consists of thickly bedded gravel and sand overlain
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WY P by about 100 cm (40 in) of loess-derived soils with Bt and Bk horizons. and others (2009).
4844 i‘,A,I’Z o 444000, Gravel is cobble to granule in size, and composed dominantly of well- ACKNOWLEDGMENTS
43°45" L= 0000 FEeT - 2 VTN 160 500 = — S —— #3°45 rounded rhyolite derived from Qyh with lesser sandstone from Kf. Driggs - Pumice tephra (late Miocene?)—White to gray, unwelded rhyolite tuff;
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: _ o SCALE 1:24,000 FEE g Survey National COOperatl'vaeGGs?J\zgr'dc QA (;a pGpangAFérg(g)ﬁn;, - Alluyla! fan 2 onVestTeton Basin (late to middle I.’Ielstocene)—Loess-covered, brought to surface by bioturbation. Tentatively correlated with similar measurements. Duane Champion (U.S. Geological Survey) shared his
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Projection: Idaho coordinate system, east zone (Transverse Editorial review by Alyson R. Kral. massive silt beds interpreted to be loess (Phillips and others, 2013). Fans are '
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zone. Contour interval 20 feet

; PDF (Acrobat Reader) map may be viewed online at
Supplementary contour interval 10 feet www.idahogeology.org.
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1000-meter Universal Transverse Mercator grid ticks, zone 12.

Table 1. Paleomagnetic data for basalt of Ard Farms.

Sample Unit

number  name Latitude  Longitude n D I Olys R Kk Polarity Treatment
12P05 Qba 43.83946 -111.23351 8/8 339 55 3.5 7.972 248 N PCA
12P06 Qba 43.83382 -111.25249 8/8 333 61 1.3 7.996 1778 N PCA
12P07 Qba 43.86721 -111.29585 3/8 325 61 4.0 2.998 932 N PCA
3659B* Qba 43.85400 -111.44600 8/8 335 66 3.6 7.971 240 N na
3739B* Qba 43.89900 -111.46100 7/8 345 64 1.8 6.995 1162 N na
8629B* Qba 43.88300 -111.30400 8/8 336 63 3.3 7.978 314 N na
8709B* Qba 43.85200 -111.26300 7/8 330 63 2.4 6.992 330 N na

n = number of cores used / number of cores measured.

D = site mean declination of characteristic remanent magnetization (ChRm).

| = site mean inclination of ChRM.

a,; = confidence limit for the mean direction at the 95% level.

K = precision parameter.

Polarity: N = normal; R = reverse.

Treatment: method used to isolate ChRM; PCA = principal component analysis; na = not available.

Not all locations on map.

A A/ *Analyses performed by Duane Champion, U.S. Geological Survey; all other analyses performed by Idaho Geological Survey.

8,000 — Thb  Tpdg 8,000
West Teton : : ;
est 1 eto Table 2. Major oxide and trace element chemistry of basalt of Ard Farms.
7,000 Basin Fault 7,000
Major elements in weight percent* Trace elements in parts per million
Sample Map
£ 6000 % number Latitude Longitude Rock name Unit name unit [ SiO, TiIO, ALO; FeO*MnO MgO CaO Na,0O K,O P,0; LOlI Sum [Ni Cr Sc V Ba Rb Sr Zr Y Nb Ga Cu Zn Pb La Ce Sm Nd U
[T
12P05  43.83946 -111.23351  basalt basaltof Ard Farms ~ Qba | 46.78 2.341 1575 13.93 0212 714  9.82  3.05 044 0452 -023 9993 [ 95 62 30 301 400 4 279 200 34 18 20 36 135 2 20 45 2 25 1
12P06  43.83382  -111.25249  basalt basaltof Ard Farms ~ Qba | 45.95 2.38  15.62 13.95 021 659 955 2.88 034 048 091 9795 | 95 61 30 304 682 2 280 206 35 18 22 58 140 4 20 43 0 25 2
5,000 12P07  43.86721  -111.29585  basalt basaltof Ard Farms ~ Qba | 44.09 246 1435 1370 020 664 1256 293 046 050 1.91 9789 [ 82 59 30 316 391 5 282 206 37 19 20 49 135 2 24 51 1 28 0

*Major and trace elements are not normalized.
**Total Fe expressed as FeO.

4,000 4,000 All analyses performed at Washington State University GeoAnalytical Laboratory, Pullman, Washington.
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