
Figure 7. Dark-gray to black mylonitized biotite gneiss (Ybge). Photo taken of roadcut 
on the north side of Idaho State Highway 14 at junction with Crooked River Road. 
Note the elongated, drawn-out milky-white quartz lenses. White stylus is 16.5 cm 
(6.5 in) long.

Figure 6. Rust-colored hypidioblastic to idioblastic garnet porphyroblasts in musco-
vite schist lens within the biotite gneiss (Ybge). Some garnets as much as 3 cm in 
diameter. Photo taken along a roadcut on Idaho State Highway 14 along the South 
Fork Clearwater River on the east side of the map. White stylus is 16.5 cm (6.5 in) 
long.

Figure 5. Well-layered biotite gneiss (Ybge). Photo taken at the southern end of the 
map west of the Crooked River along a logging road. Sunglasses are 18 cm (7 in) 
long.

Figure 4. Probability density plot of LA-ICPMS U-Pb dates from detrital zircons 
samples. Sample locations (NAD 27): 21RVD046 (45.8012°N, 115.5585°W), 
20RL020 (45.8296°N, 115.6039°W), 21RVD066 (45.8118°N, 115.6027°W), 
21RVD045 (45.7806°N, 115.5770°W), and 20RVD022 (45.7574°N, 
115.5691°W). Analytical work by Darin Schwartz at Boise State University. 
Plotted with Isoplot 3.0 (Ludwig, 2003).
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Figure 3. LiDAR-derived hillshade imagery showing details of the results of historic 
dredging and placer mining of the perched, high-level Tertiary sediments from the 
northwest corner of the map. Note elevated contour-parallel ditches designed to 
carry water to work the placer prospects. One must admire the ingenuity of these 
early prospectors, engineering these systems that brought water to high elevation to 
scour the ground during the very early 1900s.
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Figure 2. LiDAR-derived hillshade imagery showing details of the results of historic 
dredging and placer mining of the northern segment of the Crooked River. Current 
e�orts to remediate, or ‘re-straighten’, this modi�ed river habitat are underway as of 
2022.

Figure 1. Simpli�ed geologic map of the Elk City 30' x 60' quadrangle. Black rectangle shows 
location of Center Star Mountain 7.5' quadrangle.
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DESCRIPTION OF MAP UNITS

Igneous rocks are classi�ed using International Union of Geological 
Sciences nomenclature and normalized values of modal quartz (Q), alkali 
feldspar (A), and plagioclase (P) (IUGS; Le Bas and Streckeisen, 1991). 
Grain size classi�cation of unconsolidated and consolidated sediment 
employs the Wentworth scale (Lane, 1947). Time scale used is the Geologi-
cal Society of America version 5.0 (Walker and others, 2018). Grain sizes 
and bedding thicknesses are given in abbreviation of metric units (e.g., 
dm=decimeter). Unit thicknesses, distances, and elevations are in both 
metric and English units. Multiple lithologies within a map unit description 
appear in order of decreasing abundance. Mineral modi�ers are listed in 
order of increasing abundance.

MAN-MADE DEPOSITS

Made ground (late Holocene)—Altered surfaces and made ground. Consists of 
piles of broken rock, gravel, and mine waste rock. This ground is limited to 
the southwestern corner of the map as an abandoned gravel pit and historic 
workings at the Haystack mine.

Placered ground (late Holocene)—Meter-scale coarse gravel deposits from 
historical dredging operations and sluicing. Placer deposits in the lowlands 
were developed primarily along the northern corridor of the Crooked River 
(Figure 2), south of the South Fork Clearwater River. Perched, or high-level, 
Tertiary gravel sediments (Ts) were also historic placer targets, and modi�ed 
ground of these operations can easily be seen in the LiDAR-derived 
hillshade imagery (Figure 3).

ALLUVIAL DEPOSITS

Alluvium of the South Fork Clearwater River and tributaries (Holocene)— 
Unconsolidated silt to boulders (as much as 2 m in diameter) form narrow 
channels and minor �oodplain deposits within the primary trunk of the 
South Fork Clearwater River and tributaries, including Crooked River and 
Newsome Creek. Gravel deposits form point bars and lens-shaped islands 
within stream channels, and generally consist of rounded to subangular 
pebbles to boulders. Overbank and beach �nes include silt to coarse sand. 
Point bar sandy beaches are most common along the main trunk. Estimated 
thickness ~1 to 5 m (3 to 15 ft).

Alluvial-fan deposits (Holocene to Late Pleistocene)—Unconsolidated, crude-
ly bedded silt, sand, and gravel deposits. Alluvial fans are typically low 
angle. Along the eastern stretch of the South Fork Clearwater River, alluvial 
fans form an interconnected apron on the north side. Thickness estimated to 
be ~1 to 15 m (3 to 50 ft).

SEDIMENTARY DEPOSITS

Unconsolidated �uvial and lacustrine sediments (Miocene)—Isolated, uncon-
solidated, poorly sorted, orange, brown, to white gravel and sand deposits 
with lesser amounts of clay and silt. Most exposures are in the northwest 
quadrant of the map. Gravel clasts are generally well-rounded cobbles of 
white coarsely crystalline quartzite with lesser abundance of other 
metasedimentary rocks. These deposits are easily eroded; commonly, the 
well-rounded pebbles and cobbles of metasedimentary rock are the only 
vestiges of these deposits. Many of the deposits have been placer mined 
and thus morphologically altered (Figure 3). Minimum thickness is approxi-
mately 50 m (160 ft).

INTRUSIVE ROCKS

Andesite dikes (Eocene)—Grayish-brown andesite dike rock, usually altered. 
Andesite typically contains 1-2 mm quartz phenocrysts. Needle-like 
hornblende, now mostly altered, are as much as 0.5 mm long; rare pyrox-
ene but it may have once been present in larger amounts. Largely consist of 
plagioclase laths, most of which have been strongly sericitized with only 
thin rims of more albitic(?) feldspar remaining unaltered.

Biotite granodiorite and granite (Late Cretaceous)—Light-gray, pale-pink, to 
white, medium- to coarse-grained biotite granodiorite. Largely equigranu-
lar, less commonly porphyritic. Plagioclase feldspar is the most abundant 
mineral, comprising ~45 to 55 percent of the rock. Other major minerals 
include subhedral quartz which makes up at least ~20 percent of the rock, 
and alkali feldspar. Grain size typically ranges from 0.2 to 1 cm; locally 
euhedral alkali feldspar phenocrysts make up 20 to 25 percent of the rock 
and are as long as 4 cm. Biotite makes up less than 8 percent of the rock. 
Locally muscovite-bearing. Weathers brown, red, and orange where 
sur�cial iron-oxide staining common. Sericitic alteration is widespread, but 
especially focused where unit is faulted, typically lending the a�ected 
feldspar a pale-green hue. Weakly to moderately developed foliation is 
common. Biotite schlieren, as well as metasedimentary xenoliths and 
screens are common, and increase in abundance towards most metasedi-
mentary contacts. Biotite schist is a particularly common xenolith lithology. 
A weighted mean age of 87.1 ± 0.7 Ma was determined from igneous 
zircon of sample 20RL027 from a Kgd exposure 10 km (6 mi) to the south 
in the southern part of the Orogrande quadrangle (Di Fiori and others, 
unpublished mapping). See Lewis and Frost (2005), sample 89RL097, for 
geochemical analyses.

METAIGNEOUS ROCKS

Augen gneiss of Red River (Mesoproterozoic)—White to light-gray granitic 
gneiss with augen megacrysts of alkali feldspar, plagioclase, and quartz. 
Alkali feldspar megacrysts measure as much as 5 cm in length, and 
commonly display rapakivi texture. Megacrysts euhedral in gneiss with 
poorly developed fabric, to lozenge-shaped with well-developed porphyro-
clast mantle structure and strain shadows in rocks with well-developed 
fabric. Brown to red iron-oxide staining common where weathered. 
Fine-grained, compositionally layered angular blocks and tabular bodies of 
quartzofeldspathic gneiss concentrated near the margins are probably 
inclusions of surrounding metasedimentary rock. Produces abundant grus 
horizons where weathered. Augen gneiss of Red River (Figure 1) yielded an 
age of 1,370 ± 100 Ma (U/Pb zircon; Evans and Fischer, 1986). Correlative 
intrusions along and south of the Salmon River, 100 km (62 mi) southeast of 
Elk City, yielded more precise ages of 1,383 ± 4 to 1,377 ± 4 Ma (Aleiniko� 
and others, 2012), and 1,379 ± 12 Ma from an outcrop 112 km (68 mi) 
northwest (Lewis and others, 2007). Augen gneiss of Red River is inferred to 
be a granitic protolith intruded as discontinuous sills into the metasedimen-
tary wallrock. Thicknesses of individual members of the Augen gneiss of 
Red River vary greatly, ranging from ~50 to 1,200 m (~170 to 4,000 ft). See 
Lewis and Frost (2005), sample 89RL101, for geochemical analyses.

      METASEDIMENTARY ROCKS 

Golden metamorphic Sequence 

Calc-silicate rocks of the Golden metamorphic sequence (Mesoproterozoic)— 
Dark- to light-green, whitish-gray to cream-colored, �ne- to medi-
um-grained, banded calc-silicate gneiss and quartzite. Compositional 
banding typically subtle compared to the quartzite and gneiss in the area. 
Quartz makes up as much as 75 percent of the rock and varies in size (~0.1 
to 7 mm) with degree of recrystallization. Epidote composes most of the 
remainder of the rock. Accessory minerals include clinopyroxene, actino-
lite, and garnet. Banding de�ned by alternating quartz-rich (white to light 
green) and ma�c mineral rich (light- to dark-green) layering, which occurs 
at the millimeter to centimeter-scale. Locally, these rocks are dark green 
and pyroxene-rich, with some minerals up to 1 cm long. Banding and faint 
interlayer laminations may be relict bedding. Pervasive weathering as 
exhibited by ‘pock-marked’ texture and iron-oxide staining is common and 
is typically concentrated along horizons rich in ma�c minerals, lending a 
speckled orange-brown coloration and texture. Contacts with biotite gneiss 
(Ybgg) and quartzite (Yfqg) are gradational. U-Pb detrital zircon analyses of 
Ycsg (Figure 4; samples 20RVD022 and 21RVD045) show an abundance of 
ages between 1,750 and 1,650 Ma, similar to the rocks of the Lemhi subba-
sin of the Mesoproterozoic Belt Supergroup (Link and others, 2016; Lonn 
and others, 2017), and a conspicuous younger peak between ~85 to 75 Ma, 
which we speculate as being record of metamorphism during Cordilleran 
orogenesis. This is corroborated by the low (~0.1-0.2) Th/U ratios of the 
young zircon (e.g., Harley and others, 2007).

Feldspathic quartzite of the Golden metamorphic sequence (Mesoproterozoic)— 
White to light-gray medium to coarse-grained biotite feldspathic quartzite 
with alternating brown to brownish-orange weathered bands where ma�c 
minerals have been concentrated. Compositional bands vary in thickness 2 
to 12 mm. Bands also vary in grain size, with coarser horizons generally 
having higher felsic mineral content and �ner-grained horizons containing 
more ma�c minerals, primarily biotite; this banding could be relict 
bedding. Quartz grains constitute 65 percent of the rock, while plagioclase 
feldspar makes up 15 percent. The remaining 20 percent of the rock’s 
composition comprises biotite, with minor amounts of muscovite and alkali 
feldspar. Unit may closely resemble the feldspathic quartzite of the Elk City 
metamorphic sequence (Yfqe), but in contrast has minor interstitial lenses 
of calc-silicate minerals. U-Pb analyses of detrital zircons from Yfqe (Figure 
4; samples 20RL020 and 21RVD066) show an abundance of ages between 
1,750 and 1,650 Ma, similar to the rocks of the Lemhi subbasin of the 
Mesoproterozoic Belt Supergroup (Link and others, 2016; Lonn and others, 
2017). A subsidiary spectra peark at 1,408 Ma is likely a record of 
volcanism documented in Belt rocks to the southeast (Link and others, 
2016).

Biotite gneiss of the Golden metamorphic sequence (Mesoproterozoic)— 
Primarily mm- to cm-scale, moderate- to well-layered, biotite-quartz-feld-
spar metagraywacke gneiss and minor intercalated muscovite-biotite quartz 
schist. Biotite constitutes ~5 to 40 percent of the rock and exhibits a wide 
range in sizes up to 8 mm in length. Muscovite makes up 20 percent of the 
rock locally and, in some places, may be secondary after biotite. Alkali 
feldspar makes up as much as 10 percent, and plagioclase up to 5 percent 
of the rock; both are generally 0.2 to 1 mm long. Commonly intercalated 
with calc-silicate gneiss and quartzite horizons and lenses. Compositional 
layering may be relict bedding. Unit appears to grade laterally into the 
schist and feldspathic quartzite of Ysqg and Yfqg, respectively, and lenses 
and horizons of muscovite-biotite quartz schist and feldspathic quartzite 
occur within Ybgg, generally at the meter scale. Schistose horizons contain 
rare clusters of cm-scale sillimanite-quartz lenticular nodules. Schistose 
lenses are locally garnetiferous, but this is rare. Outcrops of Ybgg common-
ly include cm- to m-scale migmatitic features, but less abundant than Ybge. 
These features include coarse-grained to pegmatite, tonalitic to granitic, 
leucocratic stringers and lenses, raft structures, and melanosome schlieren. 
These leucocratic bodies can form sills, dikes, or exhibit folding disharmon-
ic with foliation.

Schist and quartzite of the Golden metamorphic sequence (Mesoproterozo-
ic)— Light-gray to black mica-quartz schist and variably micaceous quartz-
ite. Partings typically are 5 to 30 cm apart. Schist layers contain as much as 
60 percent coarse-grained biotite with lesser muscovite. Biotite ranges from 
0.25 to 3 mm in length. Alkali feldspar makes up 5 to 20 percent of the rock 
with lesser abundances of plagioclase feldspar. Quartz makes up 30 to 75 
percent of the rock, and along with feldspar, ranges from 0.5 to as much as 
5 mm. Accessory minerals include magnetite, �brous sillimanite, and rare 
garnet. Sillimanite is commonly concentrated with quartz in 1 to 4 cm long 
lens- and blade-shaped nodules, lending a spotted appearance in hand 
sample. Calc-silicate-rich layers are rare, usually coinciding with the 
quartzite-dominant horizons. Moderate to weak crenulation cleavage at the 
cm-scale is common. The schist and quartzite unit commonly grades 
laterally into the biotite gneiss of Ybgg. Orange-brown iron staining from 
weathering of magnetite and biotite crystals is common along exposed and 
fracture surfaces.

Elk City metamorphic sequence

Biotite gneiss of the Elk City metamorphic sequence (Mesoproterozoic)— 
Light-gray to alternating black and white, medium- to coarse-grained, 
commonly well-layered, biotite-quartz-feldspar gneiss and minor interca-
lated muscovite-biotite quartz schist (Figure 5). Biotite ranges from ~5 to 40 
percent of the rock and can be as much as 4 mm in length. Muscovite 
makes up ~2 to 10 percent of the rock, some of which may be secondary 
after biotite. Plagioclase composes ~35 percent of the rock and can reach 4 
mm in length. Quartz ranges from ~45 to 70 percent of rock composition. 
Accessory garnet (Figure 6), magnetite, and pyrite are present but rare. 
Compositional layering may re�ect relict bedding. Centimeter-scale, 
coarse-grained foliation-parallel quartz- and feldspar-rich layers may have 
originated as igneous intrusive components. Biotite-quartz schist and 
feldspathic quartzite that are similar to Ysqe and Yfqe units, respectively, 
occur as meter-scale lenses within Ybge. Contacts with Ysqe and Yfqe units 
are generally gradational. Schistose horizons contain rare clusters of 
cm-scale sillimanite-quartz lenticular nodules. Centimeter- to meter-scale 
migmatitic features, generally represented as coarse-grained to pegmatite, 
stromatic, leucosome stringers and lenses which vary in abundance; the 
greatest concentration can be observed along Idaho State Highway 14 
between Moose Creek and Dutch Oven Creek. These leucocratic bodies 
can form sills, dikes, or exhibit folding disharmonic with foliation and are 
generally tonalitic to granitic in composition. Igneous cemented breccias 
and related raft structures are also common. U-Pb analyses of detrital 
zircons from a Ybge exposure on Center Star Mountain (Figure 4; sample 
21RVD046) show an abundance of ages between 1,750 and 1,650 Ma, 
similar to the rocks of the Lemhi subbasin of the Mesoproterozoic Belt 
Supergroup (Link and others, 2016; Lonn and others, 2017). A suspicious 
peak around 1,355 Ma is likely a product of metamorphism related to the 
intrusion of Mesoproterozoic granite (Yag).

Schist and quartzite of the Elk City metamorphic sequence (Mesoproterozo-
ic)—light-gray to silver-green layered mica-quartz schist and variably 
micaceous quartzite. Schist layers contain as much as 60 percent coarse- to 
medium-grained muscovite with lesser chlorite and biotite. Chlorite-domi-
nant schist was documented in the northeastern corner of the map. Micas 
can be as much as 4 mm long. Quartz makes up 30 to 80 percent of the 
rock. Feldspar abundance ranges from 5 to 20 percent; alkali feldspar is 
dominant. Quartz and feldspar are similar in size, measuring 0.5 to 5 mm 
in length. Accessory minerals include magnetite, �brous sillimanite, 
sul�des (mostly pyrite), and garnet. Partings are typically 5 to 30 cm. 
Moderate to weak crenulation cleavage at the cm-scale is common where 
mica is dominant. Unit commonly grades laterally into the biotite gneiss 
(ybge) and biotite feldspathic quartzite (yfqe). Centimeter-scale dikes and 
sills of folded leucocratic pegmatite of granitic to granodioritic composition 
are common. Orange-brown iron staining from weathering of magnetite 
and biotite crystals is common along weathered and fracture surfaces.

Feldspathic quartzite and schist of the Elk City metamorphic sequence 
(Mesoproterozoic)—White to speckled-gray biotite quartzite with schistose 
lenses. Weakly developed cm-scale compositional layering is de�ned by 
biotite-rich partings in massive quartzite. Quartzite typically contains ~15 
to 30 percent alkali feldspar with minor amounts of plagioclase feldspar. 
Quartz grains are commonly 0.25 to 1 mm in diameter, but some are as 
large as 5 mm in highly recrystallized rocks. Mica makes up ~10 percent of 
the rock, and biotite is dominant over muscovite. Unit contacts commonly 
grade laterally into the biotite gneiss (Ybge) and schist and quartzite (Ysqe). 
Centimeter- to decimeter-scale leucocratic granitic pegmatite dikes and sills 
are also common and are folded in places. U-Pb analyses of detrital zircons 
in a sample from a roadcut exposure in the northeastern part of the 
Orogrande quadrangle 0.2 km (480 ft) to the south of Deadwood Mountain 
(Di Fiori and others, unpublished mapping), show an abundance of ages 
between 1,750 and 1,650 Ma, similar to the rocks of the Lemhi subbasin of 
the Mesoproterozoic Belt Supergroup (Link and others, 2016; Lonn and 
others, 2017).

GEOPHYSICAL DATA

Magnetic and conductive properties of the Orogrande shear zone (Figure 1) 
were surveyed by Fugro Airborne Surveys Corporation in 2010 for Premium 
Exploration Inc., to help target shear zone related gold deposits. Fugro 
employed an airborne Dighem multi-coil, multi-frequency electromagnetic 
system (EM) with a high-sensitivity cesium magnetometer to conduct their 
survey. Residual magnetics and apparent resistivity aid in delineating the 
magnetic and conductivity characteristics of the di�erent lithologies that 
occur within and along the shear zone, while the EM data, represented as 
EM anomalies, re�ect probable conductive and deep-level weathered rock 
zones. These geophysical survey data are exclusively from a north-south 
strip along the eastern third of the map. Though coverage is limited, these 
data provided insightful information for reconciling fault and lithologic 
contact placements where exposure is poor.

U-PB ZIRCON DATA

A biotite gneiss sample (Ybge; 21RVD046), two from the Golden feldspath-
ic quartzite (Yfqg; 20RL020 and 21RVD066), and multiple calc-silicate 
rocks (Ycsg; 20RVD022 and 21RVD045) were collected for detrital zircon 
analysis. Analyses were conducted by Darin Schwartz using LA-ICP-MS 
methods at the Boise State University Isotope Geochronology Laboratory. 
These analyses, shown as probability density plots (Figure 4), yielded a 
provenance record that indicate these metasedimentary units are Mesopro-
terozoic. All detrital zircon samples show a robust age population ranging 
from ~1,650 to 1,750 Ma and thus are included in the Lemhi subbasin 
strata of the upper Belt Supergroup (Link and others, 2016; Lonn and 
others, 2017). Subsidiary spectra peaks at 1,355 Ma and 1,408 Ma from 
samples 21RVD046 and 21RVD066, respectively, could be a record of 
volcanism documented in Belt rocks to the southeast (Link and others, 
2016). However, some of these ages could also be a result of a younger, 
overprinting, metamorphism.  These results, accompanied by similar 
metamorphic grade and mineral composition, are consistent across the Elk 
City and Golden metamorphic sequences. Additionally, samples from the 
calc-silicate horizon (Ycsg) yielded signi�cant age populations at 77 and 85 
Ma. These Late Cretaceous zircons are interpreted to be of metamorphic 
origin, as indicated by their low Th/U ratios (e.g., Harley and others, 2007), 
and thus are likely related to tectonic burial during Mesozoic Cordilleran 
orogenesis.   

STRUCTURE

Structural styles in the map vary from early ductile to later brittle modes. 
Cretaceous (and potentially older) ductile fabrics and structures show a 
strong north-trending structural grain, and include north-striking, predomi-
nantly east-dipping foliation, and shallowly north- and south-plunging 
folds. Three styles of folding preserved in the Mesoproterozoic rock show a 
complicated and protracted deformation history. Styles of folding include 
cm-scale tight to isoclinal, cm-scale ptygmatic, and meter-scale open folds. 
Cross sections show schematic intraformational foliation traces indicating 
top-to-the-west relative movement (S-type folds); we suggest this was likely 
the regional sense of shear during Cordilleran orogenesis. Possible migma-
titization, de�ned by a high fraction (~50-70 percent) of partial melt (leuco-
somes), was documented within the biotite gneiss (Ybge) along route 14 
between Moose Creek and Dutch Oven Creek. However, these leuceocrat-
ic bodies could be from injected material from syntectonic plutons. These 
leucocratic bodies can form sills, dikes, or exhibit folding disharmonic with 
foliation and are generally tonalitic to granitic in composition. Igneous 
matrix breccias and related raft structures are also common. Most Creta-
ceous granodiorite in the area is massive, showing little to no fabric, but 
granodiorite near Cretaceous shear zones is commonly strongly deformed, 
such as along the Orogrande shear zone. Brittle deformation occurred from 
Eocene to recent, mostly as steeply dipping normal faults. Most of these 
faults are north-striking, particularly the Miocene to recent structures, 
which parallel the Cretaceous ductile fabrics (i.e. Crooked River and Bu�a-
lo Gulch faults). Less apparent on this map, but common regionally, are 
steeply dipping Eocene normal faults, which strike northeast.

OROGRANDE SHEAR ZONE

The Orogrande shear zone (OSZ) is a di�use north-south striking zone 
along the eastern quarter of the map (see Symbols). The OSZ ranges in 
width from 2.0 to 3.5 km (1.2 to 2.2 mi). It is characterized by a broad zone 
of mostly ductile fabrics, overprinted in places by brittle structures. Ductile 
fabrics include steeply dipping foliation, shallowly plunging lineation, and 
shallow north- and south-plunging fold axes. Mylonite fabric (Figure 7) and 
cataclasite is preserved in granodiorite (Kgd) and metasedimentary rocks 
(Yfqe, Ysqe, and Ybge). Ductile kinematics, including elongated quartz 
grains and rotated garnet porphyroclasts that are developed in a geometry 
consistent with shear parallel to foliation and lineation, indicate that the 

OSZ was a zone of dextral transpressional shear that primarily accommo-
dated east-vergent compressional strain with a subordinate right-lateral 
sense of motion. The OSZ deforms some granodiorite (Kgd) of the Idaho 
batholith, but is also cut by undeformed granodiorite, indicating that the 
OSZ was active during what was likely a protracted emplacement history of 
the batholith rock. It is overprinted by the brittle, discrete Crooked River 
and Bu�alo Gulch normal faults that are at least in part Miocene. Addition-
ally, Eocene andesitic dikes and shallow rhyolite intrusions (Ta) cut the OSZ 
fabrics and likely coincided with upper-crustal extension. These cross-cut-
ting relationships indicate that the OSZ was active during the Late Creta-
ceous and prior to the Eocene.

CROOKED RIVER FAULT

The north-striking Crooked River fault can be traced along the entire eastern 
half of the map and coincides with the western margin of the OSZ. The 
Crooked River fault is marked by rare exposures of fault breccia and gouge, 
especially where the fault intersects the Crook River drainage, and can be 
traced across well-de�ned slope breaks in topography. LiDAR-derived 
imagery improved our ability to locate this fault. The fault is shown to cut 
Kgd in the map and is interpreted to be genetically related to the deposition 
of the Tertiary sediments (Ts) of the Elk City 7.5' quadrangle to the east (Di 
Fiori and others, 2022). Thus, movement along this fault likely initiated 
during the Miocene, but it also could be currently active due to seismicity 
in the area.

BUFFALO GULCH FAULT

The Bu�alo Gulch fault is a northeast-striking, steeply dipping, 
down-to-the-east normal fault, crossing the southeast corner of the map. 
Like the Crooked River fault, this structure is characterized by fault breccia 
and gouge in outcrop, and it forms a distinct topographic slope break 
shown in DEM and LiDAR-derived hillshade imagery. This fault is spatially 
coincident with numerous mine claims and adits including the Idaho 
Champion claim block on the south side of Deadwood Mountain, in the 
southeast corner of the map, and likely played a role in ore deposit forma-
tion and exhumation in the area. It is interpreted to be one of the dismem-
bering brittle faults overprinting the di�use, ductile mode OSZ.

TOP TEN FAULT

The trace of this enigmatic fault is shown in the northeast corner of the map. 
The southern segment of the fault is interpreted to form a transfer zone with, 
and thus related to, the north-striking down-to-the-east Crooked River fault, 
but the paucity of outcrop in the map makes the kinematics di�cult to 
assess. To the northeast, this structure traverses through the Lick Point 7.5' 
quadrangle in a conspicuous east-bending, convex north, arcuate trace 
(Figure 1). We interpret the Top Ten fault as a down-to-the-east normal fault, 
consistent with other contemporaneous faults in the region, due the 
structure’s position, style, and geometry.

MINES AND PROSPECTS

The Center Star Mountain quadrangle encompasses the eastern Tenmile 
and northern Orogrande mining districts. Mines and larger prospects with 
adequate records are described below. In addition to the references provid-
ed below, unpublished maps and reports for all properties can be found 
through the interactive map (“Mines” web app) on the Idaho Geological 
Survey website (https://www.idahogeology.org/webmap). Property codes 
(e.g., EC0017) are provided below to help with website queries.

EASTERN STAR (EC0547)

Located within the western extent of the Elk City mining district, target 
quartz veins of the Eastern Star property straddle the boundary between the 
Elk City and the Center Star Mountain quadrangles, ~1 km (0.6 miles) south 
of the South Fork Clearwater River. Historic workings include shallow shafts 
and trenches. The dominantly east-northeast-striking quartz-vein system of 
Eastern Star is hosted by strongly deformed Mesoproterozoic gneiss and 
schist (Ybge) and is intruded by leucocratic sills and dikes. Gold-bearing 
quartz veins are commonly accompanied by silici�ed wall rock and a 
broad sericite halo. The Eastern Star is currently, as of 2022, under Idaho 
Strategic Resources Incorporated ownership.

CENTER STAR MINE (EC0544)

The Center Star Mine is located on the north-facing slope of Center Star 
Mountain, near the center of the map, south of the South Fork Clearwater 
River. The mineralized quartz veins are hosted by locally folded, generally 
north-striking, well-banded, biotite gneiss and biotite quartzite (Ybge). 
Fine-grained to pegmatitic granodiorite are also present as dikes and sills 
that are commonly folded. The quartz veins, characteristic of many of the 
ore deposits in the Elk City area, are fault controlled and are typically envel-
oped in dark-gray fault gouge. These faults largely strike east-northeast 
(~070 degrees) and dip moderately to steeply (50 to 80 degrees) to the 
southeast. Silici�cation of the host rock is common. Sul�des, primarily 
pyrite and chalcopyrite, are disseminated throughout the wall rock and the 
quartz veins. Minor abundances of sphalerite, chalcocite, covellite, and 
native gold are also present (Shenon and Reed, 1934).

DEADWOOD-BANER PROPERTY (EC0066)

The Deadwood property is located in the southeast corner of the map on 
Deadwood Mountain, along the border with the Orogrande 7.5' map to the 
south. This property is currently owned by Idaho Champion Gold Mines 
LLC. Mineralization in this property is characterized by east-west 
Au-Ag-bearing quartz veins with sericite-silica-carbonate alteration, and by 
Au mineralization along by a north-striking aplite dike. 

SOUTH FORK MINE (EC0536)

The South Fork Mine is located along the north side of the South Fork  
Clearwater River, east of Dutch Oven Creek, an area marked by a series of 
northeast-trending rectangular claim blocks. The ore is hosted within 
well-layered, pervasively folded, biotite gneiss and schist. The fault-con-
trolled mineralized quartz veins strike northeast (020 to 055 degrees) and 
dip moderately to the southeast (35 to 50 degrees). Associated disseminated 
sul�des include arsenopyrite, galena, and chalcopyrite. Bright, native gold 
has also been documented (Shenon and Reed, 1934).

PLACER DEPOSITS

Placer mining is a storied practice in the Elk City area that continues today, 
where hallmark dredge-piles and hillside ditches are common. Two stages 
of placer gold deposits are present, which range in age and precious miner-
al concentration. The ‘high-level type’ placer workings are of the elevated, 
or perched, Miocene sediments (Ts), and have been assessed as generally 
low grade (Figure 3; Lorain and Metzger, 1938; Shenon and Reed, 1934). 
Placer deposits within modern streams, such as the northern stretch of the 
Crooked River (Figure 2), are active �uvial systems that are eroding, 
recycling, and transporting the Miocene sediments and underlying 
metamorphic and igneous rocks, forming small gravel deposits with gold 
concentrations high enough to warrant small-scale operations (Shenon and 
Reed, 1934).

INTRODUCTION

The geology of the Center Star Mountain 7.5' quadrangle is characterized 
by north-northwest-striking Mesoproterozoic sillimanite-grade gneiss, 
schist, and feldspathic quartzite extensively intruded by plutons, dikes, and 
sills of Late Cretaceous Idaho batholith granodiorite. These rocks have been 
intruded by Eocene andesite dikes and are capped by Miocene sediments. 
The metasedimentary rocks are divided into the Elk City sequence in the 
eastern part of the map and Golden metamorphic sequence to the west 
(Figure 1); the boundary between the two sequences is demarcated by a 
conspicuous northwest-striking calc-silicate horizon of the Golden 
metamorphic sequence (Ycsg). The northern continuation of the Cretaceous 
north-striking Orogrande shear zone extends along the eastern side of the 
map. It is overprinted by Eocene and younger high-angle, down-to-the-east 
normal faults. Idaho State Highway 14 bisects the map and forms a 
circuitous east-west traverse in the steep-sided valley of the South Fork  
Clearwater River. Due to the high relief of the region, the Quaternary 
sediment record is minimal, preserved only as small gravel and sand depos-
its and alluvial fans within active drainages. Mapping was conducted 
during the summers of 2020 and 2021. Reconnaissance mapping by the 
Idaho Geological Survey in 1989 (Lewis and others, 1990 and archived 
�eld maps) and a detailed thesis by Diane Carlson (Carlson, 1981) were 
helpful in guiding this e�ort. Slope and hillshade imagery derived from 
LiDAR, and data from an airborne geophysical survey that covered the 
eastern third of the map (unpublished data), greatly improved mapping 
e�orts and augmented our ground-collected and analytical data.

SYMBOLS

Contact: solid where certain; dashed where approximately located.

High-angle fault, unknown type: dashed where approximately located.

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

Strike-slip fault, right-lateral o�set: dashed where approximately located; 
dotted where concealed. Arrows show relative motion sense.

Strike and dip of outcrop scale fault.

Strike and dip of metamorphic foliation.

Strike of vertical metamorphic foliation.

Strike and dip of mylonitic foliation.

Trend and plunge of minor asymmetrical “S” (sinistral) fold.  

Trend and plunge of minor fold axis.

Trend and plunge of crenulation lineation.

Trend and plunge of lineation, type unknown.

Trend and plunge of slickenlines.

Dike.

Quartz vein, showing dip direction and magnitude where measured.

Prospect pit.

Open pit, quarry, or glory hole.

Sand, gravel, or placer pit.

Adit or tunnel entrance.

Mine shaft.

Spring.

Landslide headwall scarp; hachures point downscarp.

Geochronology sample location.

Orogrande shear zone.
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