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Table 1. Major oxide and trace element chemistry of samples collected in the Picabo quadrangle.
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INTRODUCTION

The geologic map of the Picabo quadrangle shows rock units exposed at the
surface or underlying thin surficial cover of soil and colluvium. Thicker
surficial alluvial and landslide deposits are shown where they form signifi-
cant mappable units. The map is the result of our field work in 2009 and
2010, as well as compilation of previous research, including that of
Schmidt (1961, 1962), Link and others (1995), Worl and others (1991), and
unpublished mapping by Paul K. Link in 1989. During the 2000-2003
Wood River Valley STATEMAP project, Breckenridge and others sampled
basalt units in the area for dating and paleomagnetic analysis (Breckenridge
and others, 2003). Garwood and others (2010) mapped the adjacent
Gannett quadrangle. Soils information is from Johnson (1991).

The oldest rocks in the quadrangle are Paleozoic sedimentary rocks, which
were folded, faulted, and eroded prior to extrusion of Eocene Challis volca-
nics dacitic rocks. The dacitic rocks are most extensive in the northeast part
of the quadrangle. Miocene Picabo tuff rhyolite was emplaced on eroded
Challis volcanics and older rocks. In the southwest part of the quadrangle,
the Challis volcanics and Picabo tuff rhyolite abut the Paleozoic rocks.
Miocene and younger volcanism and faulting altered the drainage, which
was further disrupted by deposition of Pleistocene outwash by the Big
Wood River. The outwash gravels fill a buried valley and Pleistocene basalts
erupted from local vents cover most of those deposits in the central,
lowland part of the quadrangle. Pleistocene basalt flows diverted the Big
Wood River westward, but groundwater from the Wood River Valley still
flows east and south through the outwash gravel beneath the basalt to
ultimately join the Snake River Plain aquifer (Smith, 1959). Spring fed Silver
Creek is an underfit stream that meanders across gravel outwash.

DESCRIPTION OF MAP UNITS

ARTIFICIAL DEPOSITS

Made ground (Holocene)—Artificial fills composed of excavated, transported,

and emplaced construction materials typically derived locally. Primarily
highway and railroad fills.

SEDIMENTARY AND MASS MOVEMENT DEPOSITS

Alluvial Deposits

Alluvium of side streams and local drainages (Holocene)—Stratified clay, silt,

sand, and fine gravel in Silver Creek flood plain. Gravelly sand, silt, and
clay in Dry Creek valley and other foothill tributary valleys. Silver Creek
deposits are as much as 6 m (20 ft) thick. Dry Creek deposits are mostly
greater than 6 m (20 ft) thick.

Alluvial-fan deposits (Holocene and Pleistocene)—Primarily poorly sorted

silty, clayey sand and pebble-cobble gravel in undissected and slightly
dissected fans. Unit thickness typically ranges from 3 to 24 m (10 to 80 ft);
alluvial fans bordering Silver Creek valley may be as much as 30-122 m
(100-400 ft) thick.

Alluvial gravel deposits (Pleistocene)—Sandy pebble gravel. Rounded clasts;

moderate sorting. Includes interbeds of clay, silt, and sand; common thin
loess mantle. Mostly outwash deposited by eastward portion of stream
flows during building of large outwash fan in the adjacent Gannett quad-
rangle (see Garwood and others, 2010). During episodes of high discharge
these flows overwhelmed the Silver Creek drainage and deposited gravel on
the basalt of Hay (Qhay) and basalt of Picabo Desert (Qpdb). Gravel depo-
sition occurred during late Wisconsin and earlier alpine glaciations that
postdate the basalt of Picabo Desert. May be equivalent to both Qag, and
Qag, in the adjacent Gannett quadrangle (Garwood and others, 2010).
Water-well records indicate unit is 3-30 m (10-100 ft) thick and is underlain
by basalt.

Terrace gravel of side streams, undivided (Pleistocene)—Pebble to boulder

gravel in a sand matrix; crudely bedded and moderately sorted; clasts well-
rounded to subangular. Forms terraces and fan-terrace complexes 6-8 m
(20-60 ft) above present streams.

Tertiary Sediments, undivided (Miocene)—Mostly coarse sand and pebble to

cobble gravel with some finer sediment and ashy beds. Locally derived
from older rocks (Tcv or PIPs) or unconsolidated ashy airfall deposits likely
related to the Picabo tuff. Occurs both beneath and on Picabo tuff. Where
it underlies the tuff, contains mostly well-rounded pebbles derived from the
Eocene and Paleozoic rocks. Sediments above the tuff contain similar well-
rounded pebbles and cobbles, but also include clasts of the tuff. Undivided
here because stratigraphic position is commonly uncertain and the units are
discontinuous and possibly faulted. Some of the younger gravels may be
reworked from the older ones. Poorly exposed, but commonly forms sandy
to pebbly colluvium in the soils. These sediments were likely deposited in
response to displacement and repositioning of paleostreams by the eruption
of the tuffs.

Mass Movement Deposits

Landslide deposits (Holocene and Pleistocene)—Poorly sorted and poorly

stratified angular cobbles and boulders mixed with silt and clay. Deposited
by slumps, slides, and debris flows.

VOLCANIC ROCKS

Basalt of Picabo Desert (Pleistocene)—Medium-grained basalt with scattered

small plagioclase phenocrysts 2-4 mm in length and olivine grains 0.5-2
mm; occasionally glomerophyric with intergrowths of plagioclase and
olivine as large as 8 mm; vesicular. Remanent magnetic polarity is normal,
as determined in the field. Erupted from vents 3.2 km (2 mi) south of Picabo
along the Picabo Desert Road. Surface morphology characterized by
pressure ridges, collapsed pits, and absence of stream drainage; some flat
areas are covered with loess as much as 2 m (6 ft) thick. Extends north from
the vent to Picabo, and south and east beyond the quadrangle boundary.
Cinders on the west flank of the vent were quarried for road material. An
“OAr/°Ar date on a sample from the vent gave a plateau age of 0.46 + 0.11
Ma (Richard Esser, written commun., 2005). Formerly named the Priest
member of the Bellevue basalt by Schmidt (1961) for a now-abandoned
railroad siding.

Basalt of Hay (Holocene)—Fine- to medium-grained, medium to dark gray

basalt with common plagioclase phenocrysts 1-3 mm; olivine mostly as
individual grains in groundmass; diktytaxitic and vesicular. Remanent
magnetic polarity is normal, as determined in the field and through labora-
tory analysis. Best exposed in the vent area along northwest edge of the
quadrangle. Discontinuously covered with loess as much as 2 m (6 ft) thick.
Breckenridge and others (2003) report an *°Ar/*°Ar age of 0.515 + 0.063 Ma.

Basalt, undivided (Pleistocene)—Fine-grained, medium to dark gray basalt

with occasional plagioclase phenocrysts 1-2 mm; olivine mostly as
individual grains 1-2 mm; vesicular. Some flow layering with large, rough-
edged voids. Remanent magnetic polarity not determined. Confined to a
very small outcropping about 1.3 km (< 1 mi) southwest of Bradley Summit
where the basalt lies on Paleozoic quartzite. Probably originated from a
local source of minor volume.

Basalt from older unnamed vent (Pleistocene?)—Fine-grained, dark gray basalt

with scattered small olivine grains <1 mm in diameter; vesicular. Most
vesicle walls coated with calcium carbonate. Remnant magnetic polarity
not determined. Erupted from a vent near the southeast corner of the map.
The vent has subdued topographic expression and is surrounded by Qpdb basalt.

Major elements in weight percent Trace elements in parts per million

Sample Map

number Latitude  Longitude Unit name unit | Si0, TiO, ALO, FeO* MnO MgO CaO Na,0O K,O P,O,|Ni Cr Sc¢ V Ba Rb Sr Zr Y Nb Ga Cu Zn Pb La Ce Nd Th U
10DG003  43.35885  -114.10503 Picabo tuff Tpt 7542 0.391 1218 287 0.027 0.18 0.78 3.09 501 00616 3 5 4 2519 167 101 548 95 50.5 20 4 70 28 127148 28 86 7
10DG006 43.33659  -114.07089 basalt, undivided Qbu | 46.65 3.002 15.00 14.16 0.209 7.36 10.08 2.57 0.51 047088 182 31 316 410 7 328 204 34 174 20 41 140 3 17 38 0 25 2
10DG007  43.25006  -114.00905 older basalt Qbo | 46.93 3.317 13.96 14.82 0219 6.63 10.05 247 0.82 0.793]|87 169 28 298 609 14 350 308 44 275 22 47 155 5 30 74 1 42 0
10DG008 43.26992  -114.04111 basalt of Picabo Qpdb | 47.56 2.719 1550 12.89 0.204 7.03 10.18 2.63 0.60 0.676|87 186 33 286 504 10 328 259 39 23.1 21 49 127 5 30 58 1 34 1
10)K644  43.29183  -114.0978 Picabo tuff Tpt | 74.18 0.438 1231 331 0.065 035 1.44 287 496 0.080 5 4 6 9 1432 163 117 582 97 50.0 20 6 75 25 102143 27 89 6
10)K645  43.27048  -114.08227 Picabo tuff Tpt | 74.81 0.403 12.10 299 0.055 022 1.15 3.12 510 0.056f 3 4 6 11 1180 168 80 546 70 50.7 18 5 70 25 81 155 28 65 5
10)K647  43.27384  -114.08982 Picabo tuff Tpt | 7421 0.480 1248 3.63 0.034 0.10 088 3.07 501 01141 4 5 6 9 1420 166 98 645 54 523 20 5 83 27 80 133 29 62 8
10)K649  43.28035  -114.09239 Picabo tuff Tpt | 7536 0.407 11.96 298 0.028 0.14 093 3.06 495 0183 3 6 5 10 1226 165 94 544 80 49.8 20 5 71 27 94 157 27 73 6
10)K650  43.28078  -114.09816 Picabo tuff Tpt 7434 0393 11.87 295 0.030 0.18 2.18 3.02 499 0056 2 4 5 12 1153 162 96 528 66 483 18 4 65 25 89 142 27 70 6
10JK655  43.34887  -114.07476  Picabo tuff Tpt | 73.79 0550 1224 373 0053 027 129 3.17 482 0097| 4 6 7 18 1471 160 96 609 82 486 19 5 72 27 100150 27 76 5
10)K678  43.36239  -114.0664 Cha”ifc‘i’tg'ca"i“r Tev | 6436 0727 1628 521 0.062 172 471 355 317 0207] 13 29 12 112 1149 102 560 191 24 172 20 13 67 24 48 83 13 33 7
10JK686 43.3631 -114.06155 Picabo tuff Tpt 72.84 0.582 1254 375 0.066 037 160 234 581 0.112) 4 5 8 14 1402 157 108 626 67 475 18 6 78 25 81 158 25 67 6

* 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.

Volcanic Sedimentary
Rocks Rocks
} Holocene
Pleistocene r QUATERNARY
<
] Pliocene
Miocene
r TERTIARY
Eocene
Permian and

Pennsylvanian

Picabo tuff (Miocene)—Light gray, tan, and purplish tan crystal-poor to moder-
ately crystal-rich rhyolite tuff. Phenocrysts of quartz, plagioclase, and
sanidine compose less than 5 percent of the rock in the crystal poor units
and as much as 15 percent in the moderately crystal-rich units. Commonly
has compaction foliation layers spaced 1-3 mm. Probably consists of
several ash flows or cooling units as indicated by vitrophyric layers and
associated zones with irregularly shaped lithophysal cavities from several
centimeters to tens of centimeters in size, and by compositional and
textural variants. Lithophysal zones commonly form ledges 2-10 m (6-30 ft)
high. The units commonly weather into granular fragments. Caps uplands
north and south of Highway 20. The tuffs were extruded onto an irregular
topography of Paleozoic rocks, Challis volcanics, and Tertiary sediments,
capping ridges or covering parts of the upland surface. Equivalent to the
Picabo tuff of Schmidt (1961). Honjo and others (1986) obtained a K-Ar
date on plagioclase for Picabo-B unit (Schmidt, 1961) of 8.98 + 0.12 Ma.
Chemical composition of samples (Table 1) shows some variation, also
indicating several units may be present.

Challis Volcanic Group, undivided (Eocene)—Mostly medium to dark gray,
pinkish, or purplish porphyric hornblende + biotite dacite(?). Plagioclase
phenocrysts common to abundant; hornblende phenocrysts uncommon to
common and in places altered and oxidized; biotite phenocrysts absent to
common. Typically has wavy compaction(?) foliation layers several
millimeters thick. At a few exposures, the rock is light gray and contains
abundant small hornblende, plagioclase, and biotite phenocrysts. Also
locally consists of breccia with pale (altered?) multi-colored fragments or
jade-colored clasts. Fragments of petrified wood occur in the soils near the
contact with the Paleozoic rocks.

SEDIMENTARY ROCKS

Sun Valley Group, undivided (Permian and Pennsylvanian)—Light-colored
calcareous sandstone, siliceous sandstone, sandy limestone, dark silty
argillite, and minor conglomerate. This unit was previously subdivided into
the Lower Dollarhide Formation, Middle Dollarhide Formation, and the
Eagle Creek Member of the Wood River Formation (Link and others, 1995;
Mahoney and others, 1991). Contacts of these subdivisions were shown on
figures of regional scale and, in some instances, were not in agreement
between the publications and we were not able to compile their contacts
accurately at 1:24,000. Detailed mapping of the Paleozoic rocks was
beyond the scope of this project.

SYMBOLS

—— Contact: line showing the boundary between one map unit and
another; dashed where approximately located.

—_—

""" ————— — —Fault: dashed where inferred; dotted where concealed; ball and
bar on downthrown side.

Strike and dip of bedding or volcanic layers.

Estimated strike and dip of volcanic layers.

K3

Strike and dip of volcanic flow foliation.
Anticline axial trace: approximately located.

Source vent for basalt flows.
Gravel pit that exposes a map unit.

Headwall scarp of landslide; ticks at top of scarp.

10Dg>003 Sample location and number.
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