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All samples analyzed by Dr. Stanley Mertzman at Franklin and Marshall College X-Ray Laboratory.
Sample coordinates presented in the 1927 North American Datum (NAD27).
#Total iron as Fe2O3

TiO2 MnO MgO CaO Total LOI Ni Cr Sc V Ba Rb Sr Zr Y Nb Ga Cu Zn Pb La Ce U CoSample Latitude Longitude Unit name Map unit
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115.5446

115.5398

biotite granodiorite
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Kgd

Ta

Ta

Table 1. Major-oxide and trace-element analyses of samples collected in the Orogrande quadrangle.
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Figure 9. Probability density plot of LA-ICPMS U-Pb dates from detrital zircons of 
sample 20RL029, Yfqe (feldspathic quartzite); location 45.7481°W; 115.5112°N 
(NAD27). Analytical work by Darin Schwartz at Boise State University. Plotted with 
Isoplot 3.0 (Ludwig, 2003).
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Figure 8. Hand sample of garnetiferous biotite gneiss (Ybge) from the central part of 
the map, east of Old Orogrande. Garnet porphyroclast shows minor top-to-the-right 
rotation. Hand sample surface is cut perpendicular to foliation and parallel to 
well-developed lineation. Orientation of sample foliation is 23, 276 degrees (dip, 
dip-direction), and the lineation is 21, 236 degrees (plunge, trend). Pencil for scale. 
Sample location 45.6981°N, 115.5473°W (NAD27).

Figure 7. Hand sample of magnetite schist within Ysqe located east of Hay Fork in the 
southeast part of the map. Magnetite grains are as much as 0.5 cm in diameter. 
Tungsten carbide tip scriber for scale.

Figure 6. Hand sample of ‘spotted schist’ within Ysqe from the southeastern corner 
of the map. Light-gray to white lenticular nodules consist of sillimanite and quartz set 
in a matrix of �ne- to medium-grained biotite and muscovite. Centimeter-scale ruler 
on left hand side of image.

Figure 5. Hand sample of calc-silicate rock (Ycsg) from northern 
exposure. Knife (~10 cm (4 in) blade) for scale.

Figure 4. Outcrop surface of porphyritic variety of biotite granodio-
rite (Kgd) located on Summit Flat in the northwest corner of the 
map. Phenocrysts are alkali feldspar, as much as 4 cm long. 
Granodiorite outcrop exhibits crude, moderately east-dipping, 
foliation. Mechanical pencil for scale.

Figure 3. Hand sample of Circ Twins rhyolite porphyry (Trp; 
20HH023); collected near the Circ Twins mine and used for U-Pb 
zircon analysis.

Figure 2. Weighted mean plots of LA-ICPMS zircon U-Pb crystalline ages from 
magmatic zircons of (A) sample 20HH023 of the Circ Twins rhyolite porphyry (Trp); 
location 45.6873°W; 115.5301°N (NAD27), and (B) sample 20RL027 from biotite 
granodiorite (Kgd); location 45.6470°W; 115.5990°N (NAD27). Analytical work by 
Darin Schwartz at Boise State University. Plotted with Isoplot 3.0 (Ludwig, 2003). 
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Figure 1. Simpli�ed geologic map of the Elk City 30' x 60' quadrangle. Black rectan-
gle outlines Orogrande 7.5' quadrangle.
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GEOPHYSICS

Magnetic and conductive properties of the Orogrande shear zone (Figure 1  
and patterned area on map) were surveyed by Fugro Airborne Surveys 
Corporation in 2010 for Premium Exploration Inc., to target shear zone 
related gold deposits. Fugro employed an airborne Dighem multi-coil, 
multi-frequency electromagnetic system 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, while the electromagnetic data, represented as 
EM anomalies, re�ect probable conductive and deeply weathered rock 
zones. These geophysical survey data are exclusively from a north-south 
strip on the easternmost quarter of the map. Though coverage was limited, 
these data provided helpful information for reconciling fault and lithologic 
contact placements where exposure is poor.

U-PB ZIRCON DATA

A total of three samples were collected and analyzed for U-Pb zircon 
ages. Analyses were conducted by Darin Schwartz using LA-ICP-MS 
methods at the Boise State University Isotope Geochronology Laboratory. 
Two samples collected were analyzed for zircon crystallization ages. 
These include 20HH023, from a rhyolite stock at the Circ Twins (Petsite) 
mine, sample 20RL027 collected from biotite granodiorite (Kgd) outcrop 
in the southwestern corner of the map along the road leading to 
Orogrande Summit. Additionally, a single metasedimentary sample, 
20RL029 from the northeastern exposure of the feldspathic quartzite 
(Yfqe), was analyzed for U-Pb ages of detrital zircon.  

Most of the detrital zircon grains from sample 20RL029 of the feldspathic 
quartzite (Yfqe) fall within an age group that ranges from ~1,650 to 1,850 
Ma (Figure 9). This analysis yielded a provenance record that indicate 
Yfqe is likely Mesoproterozoic, and, thus, is included in the Lemhi subba-
sin strata of the upper Belt Supergroup (Link and others, 2016; Lonn and 
others, 2017). We suspect that because Yfqe appears to grade into Ysqe 
and Ybge, protoliths for all of these units are likely of the Lemhi subbasin 
strata (Lewis and others, 2010).

STRUCTURE

OROGRANDE SHEAR ZONE

The Orogrande shear zone (OSZ) dominates the structural architecture of 
the Orogrande quadrangle. The OSZ is a broad, di�use north-south striking 
zone along the eastern half of the map (see Symbols). The OSZ ranges in 
width from 1 to 2 km (0.6 to 1.3 mi), and shear zone fabric generally exhib-
its a steep (~75 degrees) dip to the west. The OSZ is characterized by 
ductile fabrics, including proto-mylonite to mylonite that includes both 
steep-dipping foliation, shallow-plunging lineation, and shallow north- and 
south-plunging fold axes. OSZ kinematics include elongated quartz grains 
and rotated garnet porphyroclasts (Figure 8) that are developed in a geome-
try consistent with shear parallel to foliation and lineation. Mylonite fabric 
is preserved in granodioritic (Kgd) and metasedimentary rocks (Yfqe and 
Ybge). These kinematics suggest that the OSZ was a zone of dextral 
transpressional shear that primarily accommodated east-vergent compres-
sional strain with a subordinate right-lateral sense of motion. The OSZ 
deforms granitic rock of the Idaho batholith, indicating the OSZ was active 
after, and possibly during, emplacement of the batholith rock. It is 
overprinted by the brittle Crooked River and Bu�alo Gulch dip-slip faults. 
Additionally, andesitic dikes and shallow rhyolite intrusions (Ta and Trp, 
respectively) are undeformed and are interpreted to be Eocene. As such, 
these cross-cutting relationships indicate that the OSZ can be bracketed 
between the Late Cretaceous and no younger than Eocene.

CROOKED RIVER FAULT

The Crooked River fault, a north-striking fault in the northeastern part of the 
map, is marked by rare exposures of fault breccia and gouge and a 
well-de�ned slope break in topography. We interpret the structure as a 
steep-dipping, down-to-the-east fault, similar to the Bu�alo Gulch fault to 
the east. As such, we hypothesize the latest movement on these structures 
to be coeval, possibly Miocene or younger. The Crooked River fault may  
continue south of Old Orogrande, to the southern border of the map.

BUFFALO GULCH FAULT

The Bu�alo Gulch fault is a north-northeast-striking, steep-dipping 
down-to-the-east fault. This fault is subparallel to, and ~1.6 km (1 mi) east 
of, the Crooked River fault in the northeastern corner of the map. Named 
for the fault on a  ridge west of Elk City (Figure 1). The continuation of this 
fault from the Elk City 7.5' quadrangle is marked by geomorphic features 
suggesting the fault has a normal, down-to-the-east, sense of motion. 
Extension of the fault south to Orogrande is uncertain, but the fault may 
continue to the Friday mine area and beyond. The age of this structure is 
constrained by a well-de�ned fault scarp visible in LiDAR-derived imagery 
northwest of Elk City, indicating this fault is Miocene or younger. Placement 
of this structure in this quadrangle was aided by LiDAR and 
aero-electromagnetic geophysics.

MINES AND PROSPECTS

The Orogrande 7.5' quadrangle contains numerous mines and prospects 
that lie within the northern Orogrande Mining District (Figure 1 of Shenon 
and Reed, 1934), many of which have provided insightful information 
where surface exposure is lacking. Gold mineralization is commonly 
associated with northwest to east-west-striking quartz veins, which 
generally dip steeply to the north and south, are marked by open-space 
�lling, and are cut by Eocene(?) dikes. These veins are depicted 
schematically on the map, as underground workings are no longer 
accessible. Discrete normal faulting seems to have played an important role 
in ore deposit geometry and hydrothermal �uid �ow. However, the Friday 
mine and the Orogrande-Frisco mine seem to be exceptions to this rule, 
where gold mineralization is disseminated and hosted by highly fractured 
mylonitized granitic and rhyolite intrusive rock. Regardless of ore deposit 
type, mineralization in the quadrangle is hosted by Eocene and older rocks 
and is cut by Eocene(?) dikes and Miocene or younger faults, indicating that 
some mineralization is likely Eocene and coincident with early regional 
extension. Yet, mineralized sheared granodiorite and older 
metasedimentary rocks also serve as favorable host rock for mineralization. 
Therefore, we suggest at least two distinct stages of mineralization; a Late 
Cretaceous mesothermal event and a later, possibly Eocene, overprinting 
epithermal event. Mineralized zones of recent interest include the Friday 
zone (Figure 1), where Endomines Idaho LLC has continued to develop 
underground workings at the historic Knob Hill pit, southeast of Orogrande, 
which they have renamed the Friday mine. Many of these historic mines 
and prospects are described below. In addition to the references below, 
unpublished maps and documents for individual properties are available by 
examining “Property Details” via the interactive map (“Mines” web app) on 
the Idaho Geological Survey website (www.idahogeology.org/webmap). 
Property codes (e.g. EC0113) are also provided below to aid with the 
website searches.

FRIDAY (KNOB HILL PIT) MINE (EC0103)

The Friday mine is a newly developed underground prospect at the site of 
the historic Knob Hill pit, within the recently de�ned Friday Zone (Figure 
1). Gold mineralization is concentrated within white to light-green, 
mylonitized, leucocratic granodiorite (Kgd) and within, and in the margins 
of the silici�ed andesite(?). Drilling has indicated that the silici�ed andesitic 
rock observed at the surface and underground may be a part of a larger 
intrusive body at deeper levels. Mylonite foliation preserved in the 
leucocratic granodiorite is generally moderate- to steep-dipping to the 
west. Mineralization seems to be predominately in the hanging wall of a 
down-to-the-east fault, possibly the southern extension of the Bu�alo 
Gulch fault.

NORTH HILL (SUMMIT FLAT) MINE (EC0076)

In the northwest corner of the map, west of Summit Flat, and ~8 km (5 
miles) north-northwest of Orogrande, is the North Hill mine. The mine was 
developed as a ~300 m (1,000 ft) drift, with two cross-cutting o�shoot drifts 
(Shenon and Reed, 1934). Two vertical, nearly east-west striking (~280 
degrees) quartz veins were the primary targets, both hosted by granodiorite 
(Kgd) with inclusions of biotite gneiss. Net production was limited to no 
more than ~50 oz of gold and silver. These veins, much like other vein 
systems in the area, have been interpreted to be fault controlled, or fault 
related (Shenon and Reed, 1934). The vein quartz is generally milky to 
white, and euhedral quartz prisms de�ne open-space growth; contains 
some disseminated pyrite, and moderate to strong pervasive iron-oxide 
staining.

GNOME (INTERNATIONAL) MINE (EC0083)

The Gnome mine is located 5 km (3 mi) north of Orogrande. Now a 
state-designated historic site, the Gnome mine consists of hundreds of feet 
of underground workings and surface cuts and trenches, which were �rst 
mined in the early 1930s (Shenon and Reed, 1934). The “Gnome” quartz 
vein was the primary mineralized target, hosted by moderate- to 
steep-southwest dipping, thin-bedded, biotite feldspar quartzite (Yfqe) 
intruded by granitic sills (Kgd) and accompanied by oxidized sul�des 
(Shenon and Reed, 1934). The Gnome vein, with gouge envelope, strikes 
105 degrees, and dips steeply (73 to 80 degrees) to the southwest. 
Gray-green porphyritic andesite intrudes the Mesoproterozoic metasedi-
mentary rocks, granitic rocks, and mineralized quartz veins (Shenon and 
Reed, 1934). 

OROGRANDE-FRISCO (BUTTE/GREAT HOGAN/HOGAN/ 
CROOKED RIVER) MINE (EC101)

This property is located directly north of the town of Orogrande and was the 
location for a water-powered stamp mill and, later, a cyanide plant in the 
early 1900s (Shenon and Reed, 1934). Workings consisted of an open pit 
roughly 76 meters (250 feet) in diameter and 30 meters (100 feet) deep, 
with several short o�shoot tunnels. While thousands of ounces of gold and 
silver were produced, copper was also recovered from this site (Shenon and 
Reed, 1934). Biotite schist intruded by coarse-grained to pegmatitic granitic 
rock in the pit shows pervasive brecciation and sericitization. Strong silici�-
cation is also present throughout much of the site. Gold mineralization has 
been described as disseminated, rather than restricted to fault-controlled 
quartz-veins, and has been documented in both the granitic rock (Kgd) as 
well as the metasedimentary rocks (Ysqe). Pyrite is common, generally 
disseminated, and occurs within thin stockwork stringers.

CIRC TWINS (PETSITE/PETZITE) MINE (EC0107)

The Circ Twins mine is located in the center-east part of the map, southeast 
of the main fork of the Crooked River and is associated with a porphyritic 
rhyolite intrusion (Trp), the Petsite stock, which crops out at the surface in 
the vicinity of the mine workings. Gold mineralization is coincident with 
east-west-striking narrow quartz veins within the stock and is accompanied 
by broad hydrothermal potassic and sericitic alteration and local silici�ca-
tion. The historic workings targeted a speci�c, high-grade, east-striking 
quartz vein situated along the northern contact between the stock and host 
granitic (Kgd) rock (Shenon and Reed, 1934). Gold mineralization has also 
been documented in the adjacent granodiorite, which is mylonitized, we 
believe, by shear in the Orogrande shear zone. The mineralization in the 
granodiorite occurs in zones of intense mylonite fabric development 
proximal to the Petsite stock. Silici�cation is the most common alteration, 
evident in the granodiorite wallrock; propylitic and sericitic alteration is 
also present.

UNA MINE (EC0077)

The Una mine is near Summit Flat, ~7 km (4 mi) northwest of Orogrande. 
Workings on this property consist of ~410 meters (1,350 feet) of tunnel with 
crosscut drifts and surface pits and trenches (Shenon and Reed, 1934). The 
lovingly named “aughy vein” was the primary target at the Una property, 
described as a maximum ~5-foot wide lensoidal white quartz vein with 
abundant disseminated sul�de (pyrite and galena). The fault-controlled 
quartz vein strikes 330 degrees, and dips ~70 degrees to the northeast (Figure 
9 of Shenon and Reed, 1934). The vein is hosted within biotite granodiorite 
(Kgd) with numerous inclusions of quartzite. Like many quartz veins in the 
map, the “aughy vein” is enveloped in a gray gouge, interpreted as fault 
gouge, and is accompanied by wall-rock silici�cation (Shenon and Reed, 
1934). 

UMATILLA MINE (EC0098)

The Umatilla mine, which is composed of hundreds of feet of drifts, tunnels, 
and a 70-foot vertical shaft, is located ~5 km (3 miles) west of Orogrande. 
Two massive, mineralized quartz veins were targeted, both with considerable 
disseminated pyrite (Shenon and Reed, 1934). The veins are hosted by biotite 
granodiorite (Kgd) with quartzite inclusions and are both coincident with, 
and parallel to, m-scale northwest-striking (~350 degrees), steeply (75-80 
degrees) northeast-dipping faults that include fault gouge and slickensides 
(Shenon and Reed, 1934). 

DIAMOND HITCH PROSPECT (EC0104)

The Diamond hitch prospect is along Quartz Creek ~4 km (2.5 miles) south-
east of Orogrande. This property is comprised of short drifts and shallow adits 
(Shenon and Reed, 1934). The target quartz vein, which also has sul�des 
(pyrite, chalcopyrite, and galena), is east-west striking and dips steeply (~80 
degrees) to the south (Shenon and Reed, 1934). The host rock is biotite 
quartzite (Ybge) with a granitic rock (Kgd) component. Additionally, there is 
abundant greenish-gray andesite-diorite in the dumps near the excavated 
workings.

HOMESTAKE (SADIE H/PENNSYLVANIA/PENMAN) MINE 
(EC0115)

The Homestake mine and Penman deposits are located ~6 km (4 miles) 
southeast of Orogrande. These workings include the Badger shaft, a 170 ft (52 
m) deep vertical shaft with numerous shallow drifts, and the Penman adits, all 
cut in e�ort to develop the Homestake and Badger quartz veins (Shenon and 
Reed, 1934). In addition to quartz, these veins also yield a suite of sul�des 
including pyrite, chalcopyrite, sphalerite, galena, tetrahedrite, and covellite, 
and are accompanied by sericite and iron oxides (Shenon and Reed, 1934). 
The quartz vein system is hosted by coarse-grained, locally pegmatitic, 
biotite granodiorite (Kgd) which exhibits inclusions of biotite quartzite (Yfqe) 
(Shenon and Reed, 1934). The quartz veins, which strike west to northwest 
and dip steeply to the north and northeast, show the regionally characteristic 
gray fault gouge envelope. The fault-controlled quartz veins and dikes are 
overprinted by younger northeast-striking, steeply northwest-dipping faults. 
Which dismember the quartz veins into meter-scale segments (Figure 8 of 
Shenon and Reed, 1934).

PLACER DEPOSITS 

Placer workings are common along the Crooked River in the northern half of 
the Orogrande map, and the associated relict dredge piles are conspicuous 
along the riverbanks. Placer operations began in this area beginning circa 
1870 (Lorain and Metzger, 1938; Reid, 1960). These extensive dredge piles 
and the re-routing of the Crooked River channel is apparent via Google Earth, 
Aiz, satellite photos, and LiDAR imagery. Minerals extricated from these 
deposits were dominantly gold, but other minerals, in lesser abundances, 
include silver, zircon, garnet, rutile, monazite, scheelite, copper, and lead 
(Reid, 1960).

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; LeBas and Streckeisen, 1991). Grain 
size classi�cation of unconsolidated and consolidated sediment employs 
the Wentworth scale (Lane, 1947). Time scale used is the Geological 
Society of America version 6.0 (Walker and Geissman, 2022) integrated 
with the Global chronostratigraphical correlation table for the last 2.7 
million year (Cohen and Gibbard, 2016). 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. Mineral modi�ers are listed in order of increasing abundance. 

ANTHROPOGENIC DEPOSITS

Made ground (late Holocene)—Altered surfaces and anthropogenic ground. 
Consists of piles of broken rock and sediment emplaced for the 
construction of the Orogrande airstrip.

Placered ground (late Holocene)—Meter-scale piles of coarse river gravel from 
historical dredging operations and lesser sluicing. Placer deposits are 
extensive in the lowlands, primarily along the northern corridor of the 
Crooked River. Also observed within the upper Big Creek drainage. Dredge 
piles found in the vicinity of the Orogrande townsite are extensive and 
make steep-sided coarse river-rock deposits observed along Crooked River 
road.

ALLUVIAL DEPOSITS

Alluvial deposits (Holocene to Late Pleistocene)—Unconsolidated silt, sand, 
and gravel formed as channel and overbank deposits of the tributaries of the 
South Fork Clearwater and Salmon rivers. Includes Crooked River and Big 
Creek and their tributaries. Includes alluvial-fan deposits too small to be 
mapped separately. Much of the alluvium in Crooked River has been altered 
by historic placer mining operations.

Alluvial-fan deposits (Holocene to Late Pleistocene)—Unconsolidated to 
crudely bedded silt, sand, and gravel deposits. Alluvial fans exhibit a steep 
longitudinal pro�le due to the coarseness of the deposited material.

Older alluvial deposits (Late Pleistocene)—Unconsolidated silt, sand, and 
gravel, usually terraced above Qal in glaciated drainages. Deposits 
represent the downstream equivalent of Qgo.

Older alluvial-fan deposits (Late Pleistocene)—Unconsolidated to crudely 
bedded silt, sand, and gravel deposits. Depositional surface is dissected and 
connects to older alluvial deposits Qao. 

MASS-MOVEMENT DEPOSITS

Landslide deposits (Holocene and Late Pleistocene)—Poorly sorted and poorly 
strati�ed angular rock debris mixed with silt and clay. Deposited by slumps, 
slides, and rockslides. The majority of the landslides in the map area were 
identi�ed from LiDAR-derived imagery; where conspicuous, isolated 
hummocky ground was discernable, usually associated with an up-slope 
head scarp.

GLACIAL DEPOSITS

Till (Late Pleistocene)—Poorly sorted sandy bouldery till. Some boulders up to 
~5 m (16 ft) across. Clasts subangular to rounded. Deposits form ground, 
lateral, and terminal moraines. Includes ice-contact deposits in the upper 
reaches of the West Fork of Crooked River drainage. Likely of Pinedale age. 
As much as 45 m (150 ft) thick. 

Glacial outwash gravels (Late Pleistocene)—Subangular to rounded, 
moderately to poorly sorted, sandy cobble and boulder gravel deposited in 
the upper reaches of the West Fork of Crooked River, in the southwest 
corner of the map. Likely of Pinedale age. Thickness ranges from 2 to 15 m 
(4 to 45 ft).

INTRUSIVE ROCKS

Andesite dikes (Eocene)—Grayish-green andesite(?), highly altered aphanitic 
dike rock. Dikes typically contain 1-2 mm quartz xenocrysts or phenocrysts 
with reaction rims of calcite; calcite veinlets are also common. Needle-like 
hornblende, now mostly altered, are as much as 0.3-0.5 mm long; rare 
pyroxene but it may have once been present in larger amounts. Largely 
consist of plagioclase laths, most of which have been strongly sericitized 
with only a thin rim of albitic feldspar remaining. Whole-rock geochemical 
data from two samples (Table 1; 20RL28 and 20HH018) indicate unique 
SiO2, K2O, Al 2O3, and CaO concentrations compared to other intermediate 
dikes in the region. At the Friday mine, near center of the map, Ta has been 
strongly silici�ed and is mineralized.

Rhyolite porphyry (Eocene)—White, cream-colored, to light-gray porphyritic 
rhyolite at the Circ Twins mine, southeast of Orogrande. Contains 15 to 20 
percent phenocrysts within a light-tan, cream-colored aphanitic ground-
mass (Figure 3). Phenocrysts are comprised of as much as ~20 percent 
equant, smoky quartz (as much as 4 mm in diameter), and ~15 percent 
alkali feldspar as much as 3 mm in length, which typically shows exsolu-
tion textures. Fibrous white mica (sericite?) constitutes ~5 percent or less of 
the rock. Weathered samples typically show disseminated, dark-orange to 
brown pock-marks from iron-oxide forming after sul�de. This rhyolite stock 
also hosts mineralized quartz veins. The stock was historically called the 
“Petsite stock”. U-Pb zircon analyses from sample 20HH023 yielded an age 
of 48.14 ± 0.41 Ma (Figure 2A ).

Biotite granodiorite and granite (Late Cretaceous)—Light-gray to white, 
medium- to coarse-grained, equigranular to porphyritic, locally musco-
vite-bearing biotite granodiorite and granite. Plagioclase feldspar is the 
most abundant mineral, comprising as much as ~50 percent of the rock. 
Other major minerals include subhedral quartz comprising 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 are as long as 4 cm 
(Figure 4). Muscovite is more common in the southern part of the map. 
Whole-rock geochemical data from sample 20RL027 (Table 1) indicate 
similar SiO2, K2O, and CaO concentrations to Idaho batholith samples in 
the region (Lewis and Frost, 2005). Weathers brown, red, and orange where 
sur�cial iron-oxide staining common. Sericitic alteration is common, 
especially where faulted, typically giving the a�ected feldspar a pale-green 
hue. Myrmekitic texture is common along contacts between microcline 
and plagioclase. Alkali feldspar exhibits microcline grid twinning. Weakly 
developed foliation is common, especially in outcrops proximal to 
metasedimentary rocks. Schlieren and metasedimentary xenoliths and 
screens are common near exposures of metasedimentary wall rocks. Xeno-
liths commonly reach meter-scale sizes near metasedimentary exposures in 
the southwestern part of the map. A weighted mean age of 82.74 ± 0.92 Ma 
was determined from igneous zircon of sample 20RL027 (Figure 2B), which 
is comparable to ages of zircon from sample SFC-3 from Lee (2004), 
collected along the South Fork of the Clearwater River to the west.

METASEDIMENTARY ROCKS

Golden metamorphic sequence

Schist and quartzite of the Golden metamorphic sequence 
(Mesoproterozoic)—Black to gray mica-quartz schist and minor variably 
micaceous quartzite. Schist layers contain as much as 85 percent coarse- to 
medium-grained biotite with lesser muscovite. Quartz comprises ~15 to 75 
percent of the rock. Alkali feldspar makes up 5 to 20 percent with lesser 
abundances of plagioclase feldspar. Accessory minerals include �brous 
sillimanite and rare garnet. Biotite ranges from 0.5 to 7 mm in length. 
Quartz and feldspar range from 0.5 mm to as much as 5 mm in length. 
Exposure limited to sparse roof pendants along the western edge of the 
map. Grades laterally and vertically into other members of the Golden 
metamorphic sequence (Yfqg, Ycsg, and Ybgg).

Feldspathic quartzite and schist of the Golden metamorphic sequence 
(Mesoproterozoic)—White to gray impure quartzite and lesser biotite 
schist. Centimeter-scale compositional layering de�ned by sparse, thin 
layers of schist intercalated with lesser, massive quartzite. Calc-silicate 
minerals are present, but uncommon. Yfqg is limited to decameter-scale 
exposures found only in the southwest quadrant of the map.

Biotite gneiss of the Golden metamorphic sequence (Mesoproterozoic)—Pri-
marily mm- to cm-scale, crude- to well-layered, biotite-quartz-feldspar 
metagraywacke gneiss with intercalated biotite-plagioclase-quartz schist. 
Schist component higher relative to Ybge. Calc-silicate minerals are 
present, but uncommon. Sillimanite is commonly concentrated with quartz 
in 1 to 4 cm long lens- and blade-shaped nodules, lending to a spotted 
appearance in hand sample in some areas. Ybgg is in relatively sharp 
contact with Ycsg to the east. 

Calc-silicate rocks of the Golden metamorphic sequence (Mesoproterozoic)— 
Cream-colored to white and light- to dark-green banded �ne- to medi-
um-grained actinolite quartzite (Figure 5) and calc-silicate gneiss. Quartz 
comprises 35 to 65 percent of the rock and forms generally equant grains as 
much as 0.5 mm in diameter. Actinolite and epidote comprise the majority 
of the remainder of the rock in approximately equal proportions, compris-
ing as much as 25 percent of the rock. Accessory minerals include diopside 
and wollastonite. Layering de�ned by alternating quartz-rich (white) and 
ma�c-rich (green) mineral layers occurs at mm- to cm-sale. Locally, these 
rocks can be dark green, pyroxene rich, with some minerals up to 1 cm 
long. Layer and faint interlayer laminations may re�ect relict bedding. 
Pervasive mm-scale orange-brown iron oxide staining is common and 
typically concentrated along the horizons rich in ma�c minerals.

Elk City metamorphic sequence

Schist and quartzite of the Elk City metamorphic sequence (Mesoproterozo-
ic)—Layered mica-quartz schist and variably micaceous quartzite. Partings 
typically are 5 to 30 cm apart. Schist layers contain as much as 60 percent 
coarse-grained biotite with lesser muscovite. Quartz comprises from 30 to 
75 percent of the rock. Alkali feldspar makes up 5 to 20 percent of the rock 
with lesser abundances of plagioclase feldspar. Accessory minerals include 
magnetite, �brous sillimanite, and rare garnet. Biotite ranges from 0.25 to 3 
mm in length. Quartz and feldspar range from 0.5 to as much as 5 mm in 
size. Sillimanite is commonly concentrated with quartz in 1 to 4 cm long 
lens- and blade-shaped nodules, lending a spotted appearance in hand 
sample in some areas (Figure 6). The schist and quartzite unit commonly 
grades laterally into the biotite gneiss of Ybge. Exposures of Ysqe in the 
southeast corner of the map show high abundance of equant magnetite 
crystals (Figure 7), as much as 0.5 cm in diameter. Orange-brown iron 
staining from weathering of magnetite and biotite crystals is common.

Biotite gneiss of the Elk City metamorphic sequence (Mesoproterozoic)—Pri-
marily mm- to cm-scale, crude- to well-layered, biotite-quartz-feldspar 
metagraywacke gneiss and minor intercalated muscovite-biotite quartz 
schist. Biotite comprises ~5 to 40 percent of the rock and ranges widely in 
size 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 
comprises as much as 10 percent, and plagioclase up to 5 percent of the 
rock; both are generally 0.2 to 1 mm long. Compositional layering may be 
relict bedding. Unit appears to grade laterally into the schist and feldspathic 
quartzite of Ysqe and Yfqe, respectively, and lenses and horizons of musco-
vite-biotite quartz schist and feldspathic quartzite occur within Ybge, 
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 (Figure 8). Outcrops of Ybge commonly 
include cm- to m-scale leucocratic granitic to granodioritic coarse-grained 
to pegmatitic sills and dikes that typically exhibit folding.

Feldspathic quartzite and schist of the Elk City metamorphic sequence 
(Mesoproterozoic)—White to gray impure quartzite and biotite schist. 
Centimeter-scale compositional layering de�ned by thin layers of schist 
intercalated with massive quartzite horizons. Quartzite typically contains 
~20 to 30 percent alkali feldspar, minor amounts of plagioclase feldspar, 
and about 10 percent mica (biotite dominant with minor muscovite). 
Quartz grains are commonly 0.25 to 1 mm in diameter, but some are as 
large as 3 to 5 mm in highly recrystallized rocks. Sugary texture is common 
where not strained and recrystallized. Centimeter- to decimeter-scale 
leucocratic pegmatite dikes and sills are also common within this unit. 
Exposure covers most of the eastern quarter of the map. U-Pb analyses of 
detrital zircons from the northeastern exposure of Yfqe (Figure 9; sample 
20RL029) 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).

INTRODUCTION

The geology of the Orogrande quadrangle and surrounding area is 
characterized by a suite of north-striking Mesoproterozoic sillimanite-grade 
metamorphic rocks and Late Cretaceous granodiorite (Figure 1). The 
Mesoproterozoic metasedimentary rocks are interpreted to be a distal part 
of the Lemhi subbasin strata of the upper Belt Supergroup (Lonn and others, 
2017). These metasedimentary rocks have been intruded, and are 
underlain, by extensive Late Cretaceous granitic bodies of the northern 
Atlanta lobe of the Idaho batholith. Roof pendants, screens, and septa of the 
metasedimentary rocks are common along the western and southern 
margins of the map. Shallowly emplaced Tertiary felsic to intermediate 
dikes and sills are uncommon and are typically coincident with mine and 
prospect workings. Historic dredging of Quaternary alluvium for placer 
gold has reorganized much of the Crooked River, especially the northern 
segment; these placer workings can be observed readily from roads along 
the Crooked River and in high-resolution aerial and LiDAR-derived 
imagery.

Bedrock and sur�cial mapping were carried out in 2020 by R. Di Fiori, K. 
Schmidt, R. Lewis, and H. Huttanus. Additional digital mapping from 
LiDAR-derived imagery was conducted by C. Berti. Unpublished �eld data, 
collected by Earl Bennett, Bruce Eversmeyer, Reed Lewis, and Dyan Foss, 
from 1989 supported our e�orts. Some of this early work was incorporated 
in a regional map at 1:100,000 scale (Lewis and others, 1990). 
Characteristic of the Elk City region, the Orogrande quadrangle is covered 
by thick, forested terrain, yielding minimal outcrop exposure and a limited 
road network. These attributes hamper accessibility, making across- and 
along-strike correlations di�cult. Imagery derived from recently-�own 
LiDAR, which covers ~80 percent of the map, improved our mapping 
accuracy, especially aiding in the placement of discrete faults and sur�cial 
geologic features. A magnetic and resistivity survey �own in 2010 for 
Premium Exploration also aided fault recognition. U-Pb analyses of igneous 
and detrital zircons and whole-rock geochemistry augment this geologic 
map.

The IGS does not guarantee this map or digital data to be 
free of errors nor assume liability for interpretations made 
from this map or digital data, or decisions based thereon. 

Base Map Credit 

Topographic base modi�ed from digitally scanned 
1:24,000-scale USGS paper map, planimetry derived from 
imagery taken in 1972. Field checked in 1974. Map edited in 
1979.

Transverse Mercator projection. 1927 North American Datum. 

10,000-foot grid ticks: State Plane Coordinate System, Idaho 
West Zone.

1000-meter grid ticks: Universal Transverse Mercator, zone 11.

Shaded relief from 10 m DEM.

Declination from NOAA National Geophysical Data Center.

Field work conducted in 2020.

This geologic map was funded in part by the U.S. Geological 
Survey National Cooperative Geologic Mapping Program, 

USGS award no. G20AC00200. The views and conclusions 
contained in this document are those of the authors and should 

not be interpreted as necessarily representing the o�cial 
policies, either expressed or implied, of the U.S. Government.

GIS and digital cartography by Linda Tedrow, Benjamin Bailey, 
David Vohra, and Jonathan Sandquist at the Idaho Geological 

Survey’s Digital Mapping Lab.

Technical review by Dennis M. Feeney. 

Map version 05-30-2025.

GIS data and PDF of this map can be downloaded from 
idahogeology.org.
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SYMBOLS

Contact: solid where certain; dashed where approximately located.

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

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

Reactivated right-lateral strike-slip fault with later normal motion: dashed 
where approximately located; dotted where concealed; arrows show 
relative lateral motion; ball and bar on downthrown side.

Moraine crest.

Cirque headwall; hachures point downslope.

Landslide headwall scarp; hachures point downslope.

Quartz vein, inclined, showing dip direction and magnitude.

Outcrop-scale fault, showing dip direction and magnitude; bar and ball 
on downthrown block.

Strike and dip of foliation.

Strike and dip of foliation, strike variable.

Strike of vertical foliation.

Trend and plunge of minor fold axis.

Trend and plunge of lineation, type unknown.

Mine adit.

Mine.

Spring.

Geochronology sample location.

Geochemistry sample location.

Talus.

Orogrande shear zone.
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