Geologic Map of the
Baker Peak Quadrangle,
Blaine and Camas Counties, Idaho

David E. Stewart, Jeffrey K. Geslin, J. Brian Mahoney,
Robert S. Darling, and Paul Karl Link

Idaho Geological Survey
Technical Report 92-1 University of Idaho
June 1992 Moscow, Idaho 83843

: - N



Geologic Map of the
Baker Peak Quadrangle,
Blaine and Camas Counties, Idaho

David E. Stewart, Jeffrey K. Geslin, J. Brian Mahoney,
Robert S. Darling, and Paul Karl Link

Idaho Geological Survey
Technical Report 92-1 University of Idaho

June 1992 Moscow, Idaho 83843




Contents

Description of Map Units . .. ........outit it 1
Surficial Deposits ... ...t 1
Challis Volcanic Group and Intrusive Complex (Eocene) . .. ..............ouuuuinenunnnnnn... 1

Silicic Suite .. ... .. 2
Intermediate Suite .............. ... 2
Andesitic SUite . ...... ... 2
Idaho Batholith ... ... .. .. . 2
Sun Valley Group . ... 2

Geologic History of the Baker Peak Quadrangle ................. ... oiiuiiinininiin. .. 3

Acknowledgments . ...... ... ... 4

References Cited ........ ... .. i 4




Geologic Map of the
Baker Peak Quadrangle,
Blaine and Camas Counties, Idaho

By

David E. Stewart’, Jeffrey K. Geslin', J. Brian Mahoney’,
Robert S. Darling’, and Paul Karl Link’

DESCRIPTION OF MAP UNITS

SURFICIAL DEPOSITS

(Qal) Alluvium (Holocene)—Crudely stratified clay,
silt, sand, and gravel deposited by streams as channel or
overbank deposits; includes postglacial stream terraces
and alluvial fan deposits.

(Qt) Talus (Holocene)—Unconsolidated accumula-
tions of rock debris deposited by rock fall, mainly in
mountain cirques.

(Qc) Colluvium (Holocene)—Locally derived, poorly
sorted, angular to subangular rock debris; deposited by
mass-wasting processes.

(QD Landslide deposits (Holocene)—Locally derived,
subangular to angular, poorly sorted, clay to boulder-sized
debris deposited by catastrophic slope failure; charac-
terized by hummocky topography and fan-shaped plan
view.
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(Qg) Glacial deposits (Pleistocene)—Primarily un-
sotted subrounded gravel, cobbles, and boulders in sandy
matrix deposited by ice-contact and glaciofluvial proc-
esses; include terminal, lateral, and ground moraines;
common in glaciated valleys at higher elevations.

(Qog) Older gravel (Pleistocene?)—Terrace gravels
composed of felsic intrusive and fine-grained metasedi-
mentary clasts; found in the Placer Creek drainage, south-
east corner of quadrangle; probably glacial outwash.

CHALLIS VOLCANIC GROUP AND
INTRUSIVE COMPLEX (EOCENE)

(Tct) Tuff (Eocene)—Light green to light brown air-fall
and reworked dacitic to rhyolitic vitric tuff.

(Tcve) Volcaniclastic sedimentary rocks (Eocene)—
Volcanic sandstones, conglomerates, and breccias com-
posed of fragments of associated lava flows and tuffs.

(Tcd) Dacite lava (Eocene)—Dark gray to reddish pur-
ple porphyritic lavas of intermediate to slightly basic
(K-rich dacite to andesite) composition (Fisher and John-
son, 1987, Moye and others, 1988; Snider and Moye,
1989); consists of homblende or plagioclase phenocrysts,




2 Geologic Map—Baker Peak Quadrangle

or both, in an aphanitic, locally vesicular groundmass;
commonly flow foliated; includes autoclastic flow brec-
cias, heterolithologic lahar breccias, minor intercalated
ash-flow tuffs, and local volcaniclastic sediments; unit
locally aggregates considerable thickness (>500 m) and is
apparently extruded over an irregular erosion surface de-
veloped on rocks of the Sun Valley Group (Permian-Penn-
sylvanian) and Idaho batholith (Cretaceous); weathers
easily, forming low rounded knobs and regolith-covered
slopes; dacite lava is the extrusive equivalent of the inter-
mediate suite (composite dacite porphyry/granodiorite
stocks).

Silicic Suite

(Trp) Rhyolite porphyry dikes (Eocene)—Light pink
to very light gray porphyritic dikes and pods with variable
percentages of fine- to medium-grained phenocrysts of
alkali feldspar, plagioclase, quartz, and biotite in an
aphanitic groundmass; range from pink porphyritic granite
pods associated with phaneritic pink granite to laterally
continuous very light gray aphyric dikes with distinct platy
cleavage; intrude and are a late stage of Tpg.

(Tpg) Pink granite (Eocene)—Distinctly pink, coarse-
grained, hypidiomorphic leucocratic granite containing
perthitic alkali feldspar, quartz, and biotite; locally por-
phyritic with large (2-3 cm) potassium feldspar pheno-
crysts; includes Big Smoky Creek and Prairie Creek
stocks; phaneritic equivalent of Trp; weathers easily,
forming low rounded knobs and grus-covered slopes.

Intermediate Suite

(Trd) Rhyodacite porphyry dikes (Eocene)—Me-
dium gray to brown to pink porphyritic dikes containing
medium- to coarse-grained phenocryst of biotite, potas-
sium feldspar, and quartz in a very fine-grained ground-
mass.

(Thgd) Hornblende-biotite granodiorite (Eocene)—
Medium gray, fine-grained equigranular granodiorite con-
taining hornblende, biotite, plagioclase feldspar, alkali
feldspar, and quartz; phaneritic equivalent of, and grades
into, dacite porphyry; resistant, forming steep cliffs and
angular talus; includes Big Peak stock exposed in the
west-central part of the quadrangle and the Baker Lake
stock in the east-central part of the quadrangle; a sample
from Big Smoky Creek yielded a K/Ar (biotite) age of 48.2
+ 1.7 Ma (Stewart, 1987).

(Tdp) Dacite porphyry (Eocene)—Dark green, choco-
late-brown, and medium gray porphyritic intrusive rock
containing medium- to coarse-grained euhedral pheno-
crysts of plagioclase with lesser amounts of homblende
and biotite in a very fine-grained to aphanitic groundmass;
includes the Norton Peak stock in the northeastern part of
the quadrangle, gradational with homnblende-biotite gra-

nodiorite; forms the upper portions of composite stocks;
contains abundant roof pendants of metamorphosed Sun
Valley Group.

Andesitic Suite

(Ta) Andesite dikes and plug (Eocene)—Dark green to
black aphyric dikes and pods with rare biotite and homn-
blende phenocrysts; dikes are thin (0.5-4 m), laterally
discontinuous, and apparently random in orientations;
cross-cutting relations with other intrusive rocks are am-
biguous; two generations of andesite dikes may occur,
representing the oldest and the youngest dike phases (Worl
and others, 1991).

IDAHO BATHOLITH

(Kgd) Biotite granodiorite (Cretaceous)—Light to
medium gray, medium- to coarse-grained equigranular
granodiorite of the Atlanta lobe, Idaho batholith; contains
plagioclase feldspar, quartz, minor potassium feldspar,
and less than 15-percent subhedral disseminated biotite;
locally porphyritic with large (1-3 cm) potassium feldspar
phenocrysts; homblende rare to absent; no primary mus-
covite; sheet jointing common; easily weathered, forming
low rounded knobs and grus-covered slopes, although
steep competent cliffs occur locally in glaciated canyons.

SUN VALLEY GROUP

(PIPd) Dollarhide Formation, undifferentiated
(Lower Permian to Middle Pennsylvanian?)—Dark
gray to black, thinly laminated to massive, carbonaceous
micritic siltstone, fine-grained sandstone, and sandy mic-
ritic limestone or marble; locally contains abundant sedi-
mentary structures, including cross-beds, parallel and
convolute laminae, graded bedding; weathers to a distinct
dark gray to black regolith; regional thickness is over
1,700 m (Mahoney and others, 1991; O’Brien, 1991).

(PIPdf) Dollarhide Formation, foliated (Lower Per-
mian to Middle Pennsylvanian?)—Light gray to light
brown, locally schistose fine-grained metasedimentary
rocks including phyllite, siltite, laminated or banded
quartzite, foliated marble, and calc-silicate homfels; for-
merly known as the Carrietown sequence; grades to Dol-
larhide Formation as dark gray unfoliated marble becomes
more abundant and foliated rock loses its granoblastic
texture; metamorphism related to intrusion of the Idaho
batholith of Cretaceous age (Whitman, 1990).

(PIPdl) Dollarhide Formation, lower member
(Lower Permian to Middle Pennsylvanian?)—Dark
gray limestone or marble with subordinate light to dark
brown siltite and fine-grained light gray or white quartzite;
carbonaceous dark-colored marble locally contains tremo-
lite porphyroblasts; unit is the protolith for and grades into
PIPdf, regional thickness is about 800 m (Geslin, 1986;
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Wavra and others, 1986; Link and Mahoney, 1989; Whit-
man, 1990; O’Brien, 1991; Mahoney and others, 1991).

(PIPwe) Wood River Formation, Eagle Creek Mem-
ber (Lower Permian to Middle Pennsylvanian)—Gray
to light brown, medium- to thick-bedded, fine-grained
micritic sandstone and silica-cemented quartzite, with mi-
nor micritic siltstone and sandy micritic limestone inter-
beds; sedimentary structures rare; resistant to weathering,
forming angular talus with a distinct tan weathering rind;
regional thickness is over 1,200 m.

GEOLOGIC HISTORY OF THE
BAKER PEAK QUADRANGLE

Paleozoic rocks exposed in the Baker Peak quadrangle
belong to the Sun Valley Group of Permian-Pennsylva-
nian age (Mahoney and others, 1991). Lower Paleozoic
rocks (including the Milligen Formation of Devonian age)
and Precambrian rocks may occur at depth (Sanford and
others, 1989). In the southern and western parts of the
quadrangle the dark-colored, carbonaceous Dollarhide
Formation is exposed; near the Idaho batholith it is con-
spicuously foliated. In the northeastern part of the quad-
rangle light-colored sandy limestone, and calcareous
sandstone and siltstone of the Eagle Creek and Wilson
Creek Members of the Wood River Formation are ex-
posed.

The contact between the Dollarhide and Wood River
Formations is a low-angle fault exposed in Baker Creek
and Brodie Gulch in the eastern central part of the quad-
rangle. The fault is intruded by dacite porphyry dikes dated
at 50.92 £ 0.22 Ma and 52.03 + 0.32 Ma on hornblende
using 4oAr/”Ar (F.Moye and L. Snee, written commun.,
1989). Similar faults have been mapped west of Hailey on
the Mahoney Butte quadrangle (B. Skipp, unpublished
mapping; Worl and others, 1991).

Biotite granodiorite of the Atlanta lobe of the Idaho
batholith underlies the southwestern part of the quadran-
gle. The granodiorite was intruded at about 85-75 Ma
(Lewis and others, 1987) at depths of 8 to 10 km, causing
metamorphism of the Dollarhide Formation in the Dollar-
hide Mountain quadrangle at 550°-600°C and 2.5-3.5 kb
(Whitman, 1990). This metamorphism has been dated by
the K-Ar method at 839 + 3.4 Ma (RL. Armstrong,
written commun., 1990).

The Challis Volcanic Group (Eocene) unconformably
overlies rocks of the Sun Valley Group (Permian-Pennsyl-
vanian) and the Idaho batholith (Cretaceous). The contact
is irregular and apparently developed over rugged topog-
raphy, indicating a period of pronounced uplift and erosion
in Paleocene and early Eocene time, perhaps due to tec-
tonism associated with the low-angle fault that places the
Wood River Formation above the Dollarhide Formation

east of Baker Lake. The Challis Volcanic Group, exposed
in the eastern and southeastern parts of the quadrangle, is
dominated by high-K dacite and andesite lava, with minor
tuff and epiclastic rock; volcanic strata dip 35 to 50 de-
grees to the southeast in the southeastern cormner of the
quadrangle.

Hall and McIntyre (1986) recognized a possible Eocene
cauldron produced by posteruptive subsidence in the
Smoky Mountains. The western bounding faults of this
cauldron strike northwestward in the eastern part of the
Baker Peak quadrangle and include the east-dipping nor-
mal faults exposed near Baker Lake and in Lost Shirt
Gulch. The Fox Peak complex, consisting of a rhyolite
dome and associated ash-flow tuff, is exposed in the center
of the cauldron on the Boyle Mountain quadrangle to the
east (Erdman and others, 1990).

The Baker Peak quadrangle contains extensive expo-
sures of Eocene hypabyssal intrusive complexes of the
Smoky Mountains, including the Prairie Creek complex
east of the Big Smoky Creek fault and the Big Smoky
complex west of the Big Smoky Creek fault (Stewart and
others, in press). These complexes can be divided into
three compositional suites: silicic, intermediate, and an-
desitic. The intermediate suite, which is composed of
dacite porphyry and hornblende-biotite granodiorite, is
intruded by a silicic suite, containing pink granite and
thyolite porphyry. The intermediate suite is the intrusive
equivalent of the high-K dacite and andesite lava of the
Challis Volcanic Group. The intermediate suite includes
the Big Peak, Baker Lake, and Norton Peak stocks. The
Big Peak stock is dated at 48.2 + 1.7 Ma. In the headwaters
of Norton Creek, the Norton Peak dacite porphyry con-
tains roof pendants of Wood River Formation which from
a distance resemble “chocolate-chips™ on the cliff faces.
Two dikes of dacite porphyry from Brodie Gulch in the
east-central part of the quadrangle were dated at 50.92
+0.22 Ma and 52.03 * 0.32 Ma (**Ar/*Ar age on homn-
blende; F. Moye and L. Snee, written commun., 1989).

The silicic suite, consisting of pink granite and rhyolite
porphyry, includes the Big Smoky Creek stock of the Big
Smoky complex west of the Big Smoky Creek fault and
the Prairie Creek stock east of the fault. The silicic suite
intrudes the intermediate suite. In the headwaters of Nor-
ton Creek, the Prairie Creek stock intrudes both dacite
porphyry and Sun Valley Group roof pendants.

Neogene Basin and Range style faulting along the Big
Smoky Creek fault has exposed the eastern part of the
Baker Peak quadrangle as a northeast-tilted half-horst,
uplifted along its southwestern side. A series of three of
these half-horsts is exposed to the north and east of the
Baker Peak quadrangle, affording an excellent exposure
of cross-sections of the Eocene hypabyssal complexes of
the Smoky and Boulder Mountains. These complexes are
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named, from west to east, the Big Smoky, Prairie Creek,
Boulder Basin, and Ibex Canyon complexes (Stewart and
others, in press).
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